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Chaprer 1

EXERCISE 1.1
SHORT ANSWERS TO THE QUESTIONS
Q.1 Name the property used in. (Rwp 11 G-I)
(a) 4+9 =944
(a) Commutative law of additive.

Ans.
Q.2 Prove that% =;— & ad=he
(Swl13,Mtn 13 G-[,A.J K 17)

Ans.

ol
ole

Multiplying with bd, we get
a C

bd. b= bd d

ad =be

Name the property used in

a(b=c)=ab-ac. (Bpr 16)(Mtn 16 )
Distributivity of multiplication over subtrac

Q3

Ans.
Q.4 Daoes the set {1, — 1} posses closure prope

w.r.t. addition and multiplication?
(Bpr 12)(Fbd 11, 19 G-II), (Mtn 12

(Sgd 17, 19)(Swl 17)(]

. {1,-1}
As l+1=2¢g {1,-1)

.~ The setis not closed w.r.t
Ixl=1¢€e (1,-1}
—Ix-1=1l€e {l,-
—1xl==1€ {1
»  The set has clos

and

hr 17 G-1)(Swl 19)
9 G-1, 12 G-I, 17 G-II)

-1-1==2¢ (0,-1)

1} does not have closed property
w.r.t. addition.

—-1x-1=1e {0,-1)

The set {0, -1} is not closed w.r.t. multiplication.

AJLen Side = h d

14)(Lhr 08, 19 G-II)

(

Division rule)
(Left distributive law)

(Division rule)

he following rule of addition:
ad + be
hd

Mk
=Right Side

1 5

127187

—udx 1 +hc><

=(ud+bc)xG

_ad+be
T bd

=21-10
36
(Mtn 18-GII)(Fbd 17)

Prove that —

3
18

Golden rule of fractions

7
LEflSldE——E
1,352
=T12*3718%2
21 10
T36736
1 1
=-21x7; 36 —10x7- 36 Definition of division
=(-21-10) x%‘ Right distributive propert

=21-10
—=ar  |Definition of division

=36

=Right Side
Name the properties used in these equations.
(2)4+49=9+4 (Fbd 19)

. (a) 4+ 9=9+4 Commutative law of addition
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MULTIPLE CHOICE QUESTIONS Q.12 Number 0.1010010001 ————is:
Q  Each question has four possible answers. Select . . (D.GK 14 G-I
the correct answer and encircle it. (a) Rational (b) Irrational
. . . (c) Integer (d) Te ting
Q.1 1Ifnis a prime number the \!E is:
(Lhr 09, 06 G-)(Mtn 15 G-I), (Gjw 15)(Fbd 15) | @13 a(b —¢) = ab-acis call 6 G-I
(Mn 18 G-1)(D.G.K 17 G-IT) (a) Multiplicative propert
" (b) Assaciative prope
(a) an irrational number A
(b) a rational number E:) '[l;l?c‘l'l.;lull:rqf(pmpen
(c) aprime number (d) none of these ) sulliur':xcllli;‘: ¥ 8 oxer
Q.2 The numher+/3isan: (Fbd, Lhr 08, Gjw 10) Q.13 {1, -1} is closfd (Sed 13)
{a) Natural (b) Rational Multiplication
(c) Irrational (d) Integer st
Q3 QuQ’ equalto: (Bpr G-1, Mtn 09 G-I) (Lhr 10)
(a) C (b) R (b) Equality
(c) Z (d N (d) Subtraction
Q4 Every rational number is alsa: s umber which cannot be written in the form
() Irrational number (b) Prime mumber . where p and q are relatively prime integers
(c) Whole number (d) Real number
. A £0 is called the
Q.5 Every recurring decimal represents a @ &g
number: (Swl 13 G-1, Mtn 11 G-1) @), rational number (b) irrational number
(a) Rational (b) Irrational c) Hatural number (d) whole number
(c) Even (@) Odd Q16 Irrational numbers are
22 (a) terminating decimals
Q.6 o is called a: (b) non- terminating decimals
(a) Irrational (b) Rational (c) non- terminating , repeating decimals
(¢) Integer (d) None of th (d) non- terminating , non-repeating decimals
Q7 V¥abeR = abe Riscalled: Q17 =is
(Mtn 11 G-II)(Lhr 04) (Sar 18, Mtn 17 G-II)
() Closure law (a) integers (b) natural number
(¢) Associative law  (d) (c) rational number (d) irrational number
Q8 Name the property Q.18 mis de!med as i ] )
inequality -3 < -2 (a) ratio of diameter of a circle to its
Additt " circumference
iﬂ: B c:t(w]e propegy () (b) ratic of the circumference of a circle to its
c) Both (a) an diameter
Q.9 Theset {0,1 (c) ratio of area of a circle to its circumference
(Lhr 18G-1, - (d) ratio of the circumference of a circle to its area
(a) Addi Multiplication Q.19 Zerois
(c) Subtraction Division (a) a natural number (b) a whole number
Q.10 '\[—_ (Rwp 13 G-1)(Sgd 17) (c) a positive integer (d) a negative integer
{a) R e (b) Complex numbers Q20 Leta,b,candde R.Thena=b,c=d =
(c) Pri umbers (d) Even numbers (a) a+c=b+d (by a+b=c+d
Qi1 a>0 = (Lhr 13 G-II) (¢) a=b=c-d (d) none of these
(a) —a>0 (b) 2a<0 Q21 Ifa, b,ce Rand a>b = ac < be, then
1 1 (a) >0 (b) c<0
(c)a>0 (d)l+ﬂ<0 © c20 ) c<0
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Q22a>b= -a<-b
Name of the property used in the above
inequation is
(a) Additive property
(b) Multiplicative property
(c) Reflexive property
(d) Transitive property

1 1
Q.23 a>h:>; <p:a#0,bz0

Name of the property used in the above
inequation is
(a) additive property
(b) multiplicative inverse property
(c) additive property
(d) transitive property
Q.24 The additive identity of real numbers is
(a) O (b) 1
() 2 (d) -1
Q.25 Forallx,y,ze R z+x=z+y>x=y
‘What is above property called?
(a) Cancellation property w.r.t. Multiplication
(b) Cancellation property w.r.t. Addition
(c) Muliplicative property
(d) Additive property
Q.26 If x, y, z € R, then name the property used in the
equation given below?
x (yz) = (xy) z
(a) Closure property w.r.t. M
(b) Commutative property

R is a set of real numbers,
Y used in the equation xy = yx

(b) Tn'chmmy property
(c) Commutative property
(d) Additive Inverse

Q.29 Name the property used in the equation:
243=34+27
(a) Closure property w.r.t. Multiplication
(b) Commutative property v

(c) Associative property
(d) Commutative Prop
Q.30 If a, b, c € R, where

otomy property

mutative property
ditive Identity

Ql;‘or any X, ¥ € R, where R is a set of real
numbers, then the property used in the
equation x(y + z) =xy +xz is called
(a) Closure property
(b) Assaciative property
(c) Commutative property
(d) Distributive Property

Q.33 For any a, b € R, where R is a of real numbers.
Then either a < b or a =b or a > b. The
property used is called. (Fhd 19)

(a) Trichotomy Property
(b) Archmidean Property
(c) Transitive Property
(d) Multiplicative Property

Q.34 For any x, y, z € R, where R is a set of real
numbers. x < yand y<z = x <z The
property used is called
(a) Trichotomy Property
(b) Archmidean Property
(c) Transitive Property
(d) Multiplicative Property

Q.35 The number 1 is a.
(a) Prime number
(c) Even number

(Lhr 08 G-1)
(b) Irrational number
(d) Odd number
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Q.36 The additive property of order of the real
numbers is

{(a) Ya,b,ce R,a<b=a+c<b+c
(b) Ya,bce R,a<b=a+c=b+c
(c) Ya,b,ce R,a<b=>a+c>b+c
(d) Va,bce R,a<b=a+c<b-c

Q.37 The reflexive property of equality of real
numbers is

(a) a=a YaeR (b)aza VaeR
(c)a=aVaeR (dazaVaeR

Q.38 The multiplicative praperty of equality of real
number is

{a) a=b=ac=bc Vab,ceR
(b) a=b=ac=b Vab,ceR
(c):):ln::f:c2 Va,b,ceR
(d)a=b=>a=bc V¥ab,ceR

Q.39 The left distributive property of real numbers is
(a) (b+c)a=a+b+c Va,bce R
{(b) (a+b)e=ac+hc Va,bceR
(¢c) atb+c)=ab+acVa,bceR
(d) (a+b)c=ab+cV¥a,bceR

Q.40 The transitive property of equality of real
numbers is

(a)) a=bAb=c=>b=-¢ Va,b,ceR
(bya=bAb=c=a=cVabceR
(c) a=sbAab=c=>a=1V%Vab,ce
() asbab=c=a® _bVabcER
The symmetric property o
numbers is

{(a) a=b=b=a Vab
(b)a=a=b=bVa

real

Q.1

vith respect to
@l numbers is

(@) atc b,ceR
(b)a+c YabceR
{c) a+c=b+c c VabceR
{d) =bVabceR

Q43 The property with respect to
multipll on of equality of the real numbers is
(@) ac=bg=>a=c VabceR,c0

(b ac=bc>b=c
(c) ac=bc>a#b
(d) ac=bc=>a=b

VabceR.cz0
Vab,ceR,cz20
Ya,b,ceR,cz20

Q.44 The transitive property of order of the real
numbers is

(@) Va,b,ce R,a<xbab<c=ac<c
(b) Va,b,ce R,a<babc
(c) Va,b,ce R,a<ba
(d) Va,b,ce R,a<ba

the real
numbers is

(a) Ya,b,ceR,
(b) Va,b,ce

(Fbd 14)

(Mtn 08 G-I)
it (b) rational number
{(c) irrational number (d) natural number

8 If n is not a perfect square, then \/—n is
(a) inmeger (b) rational number
(c) irrational number (d) natural number
.49 The property ¥V ae R, a=ais called

(Gjw Board 16)
(b) Symmetric
(d) Commutative
(DGK 12, 14 G-I)

(a) Reflexive

(c) Transitive
Q.50 Additive inverse of 2 is:

(2) 0 ) 1

1
© -2 @3

Q.51 Number:—l is. (Swl Board 17)

(b) irrational
(d) whole

(a) rational
(c) prim

Q52 \/? is.

(a) Rational number (b) Irrational number
(¢) Prime number  (d) Whole number

(Lhr 18 G-II)

Q.53 Additive inverse of ? is

X X
(a) -y (b) Y
(@ -1 @o
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Q.54 /% is: (Lhr 10 G-II)

(a) Rational number (b) Irrational number
{c) Prime number  (d) Whale number
Q.55 Division of a natural number by another
natural number gives
(a) always a natural number
(b) always an integer
(c) always a rational number
(d) always an irrational number
Q.56 Ifx,ye R andxy =0, then
(a) x=0 by y=0
(c) x=0andy=0 (d) x=0o0ry=0.
Q.57 The multiplicative identity of real numbers is:
(D.G.K 15,19)
(@) 0 (b1
() 2 @3
Q58 Q=(xIx= %where Pq € Zaq # 0} is a set of
(a) Rational numbers
(b) Irrational numbers
(c) Set of natural numbers
(d) Set of integers
Q.59 Additive inverseofae Ris:  (Gjw 19 G-
(a) 2 (b) 1

1
© 3 (d) —a
Q.60 The property used in (a + 1)

(a) Closure
{c) Commutative

SHORT ANSWER

Q.1 Define complex numbers.

betafathe form x + 7 y, where x, y € P,

number.

2
For example, 3+21i,4— 7 i etc. are complex

numbers.

Q2
Ans.

Q3

Ans.

Simplify: (2,6) - (3,7) (Mtn 13 G-T) (Swl 13)

(2,6)- (3,7 =[2(3)-6(7), 2(7) + 6(3)]
=(6-42, 14 + 18) = (-36, 32)

Express (2+\/-_3) 3 +\f—_3) i form a + bi.

( , Rwp 13)

@+ 6+

= 6+ 2\]—3 +

= =3i Ans.
Simplify (2, 6) + (3, (Mn 09 G-ID)
2.6+ 6, N5
_(2460)
=@+

'+ 71)(3 =
O 14i + 18i §

42 _48+4i

T9+49

48 i) _ (ﬁ A]

58'58/ 7\29'29

real and imaginary parts of the
2-7i

ln n‘\i (Mtn 08 G-II)

. Multiplicative inverse of (-4, 7) =

(D.G.K 17 G-I, Rwp 18, Bpr 18)(Bpr 19)
2-7i _2-7i 4-5i
445 “4+5i°4-5i
_(2-70(4-5) 8—10i—28i—35
T@+5)@-5) (4= (5i)
8-35-38 —27-38i
T 16+25 T 4l
-27-38 27 38
=T 4 TTar4r!
=21
Simplify (-1) 2 .
(Sgd 16)(Lhr 07 G-1X(Gjw 17)(Fbd 17)

-2

2 I
.1’ =[(f1)’:| =i =i P = (1))

= (=) =1(-)=—i
Find the multiplicative inverse of: (-4,7)
(Lhr 18 G-I, Rwp 16)(Mtn 19 G-I)

=7

1 1 —-4-7i
FeTiToaeTi *TaoTi
_a-7i  -4-7i -4-7i
T (7T 16+49 T 65

GG
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Q.8 Find the multiplicative inverse of (ﬁ_\ﬁ)

(Bpr 11, 16)(DGK 14 G-I)(Gjw 09)
(Fhd 11, 19 G-II)(Lhr 19 G-II)

Ans. We know that the multiplicative inverse of (a, b) is

(%,—&Lw), so the multiplicative inverse
a*+b* a*+b°
of (Ji.-Jg) is
V2
() +(~5) " (V2) +{(~5)
Factorize a® + 4b*
(Mtn 10 G-I, 16 G-I), (Gjw 16)
a+db’ =2 —(-4b)=a" = (4 b))
= (a)* = (2ib)’ = (a + 2ib) (a —2ib)
=(a+ 2ib)(a - 2ib)
Q.10 Factorize: 3x2 + 3y2
(Mtn 12 G-I)(Sgd 13)(Bpr 12)(Mtn 14)(Lhr 17 G-II)
Ans. 3x2+3)2=3x2-32)2 (Asi?=-1)
=3[P - () =3 =i +iy)
Q.11 Factorize %9a + 16b%.  (Mtn 19 G-I)(Rwp 19)
(Swl 17)(D.G.K 13)(Lhr 16G-T)(Mtn 17G-II)(Fhd-18)
Ans. 9a®+ 16b”
= 9a’—(-16bY) = (3a)’ - (4ib)®
= (3a+4bi)(3a-4bi)
Q.12 Simplify the following (5, ) + (-3, -8).
(Mtn 18 G-1I)

71

& ]_[ﬁ al

Q9

Ans. (5,-4)+(=3,-8)

(5.-4)
(-3,-8)
5-4i —3+8i

3o 348
—15+40i + 12/ —
(37 + (-8
—15+32 +52i

inary parts.

(Swl19)

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

@) 1 ;Zi

1+2

() —\G—

irz=x+iy, X,

Q2

(b) i

d) -1
e inverse of complex number of (a, b) is:
(Mtn 11 G-II)
(b) (-a,-b)
( (d) (a,b)
Q&7 if z=-2 + 3i, then |zl = (D.G.K 13 G-1I)
(a) 1 (b) 13
(0) \13 () -2-3i
Modulus of a complex no. =5i is: (Bpr 12 G-I)
(a) £5 (b) =5
© /5 s
Q.7 Conjugate of =2 + 3i: (Fbd 12 G-1, Bpr 11 G-I)
(a) -2 +3i (b) +2-3i
(©) 2+3i d) -2-3i
Q.8 Multiplicative identity of complex numbers is:
(Rwp 11 G.1, Rwp 13 G-TT)
(a) (0,0) (b) (1,0)
(€ (0, 1) @ (1, D

Q.9 If Zis a complex number, the |z is equal to:
(Sgd 13, Fbd 11 G-1), (D.G K 17 G-I)
() Z° () Z*
(©) ZZ @z

Q.10 Multiplicative inverse of (1, 0) is:
(Lhr 13 G-II)(Fbd 19)

(a) (-1,0) (b) (0,-1)
(© (1) ) (1,0
Q.11 i z =3 — i, then [zl is: (Mtn 14 G-T)
() 4 (b) 5
(¢) -5 1
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Q.12 i* equal to: (Bpr 14), (Lhr 17G-) | Q:24 Factors of 9a’ + 25b° in complex number
@ 1 (b) -1 system are
© i @ i (a) (3a—5bi) (3a+ 5bi)
Q.13 Multiplicative inverse of non-zero real number “a” (b) (3a-5b) (3a + 5b)
is: (Rwp 14) (c) (3a-5bi) (3a + 5h)
(@0 (b) a (d) (3a—5b) (3a + 5bi)
1 Q.25 The real part of the cofiplex numbe biis
() -a @3 @ b &) b
Q.14 The modulus of a 1 ber 3 —4i is: © a
@ 4 ® 5 (Lbr15G-I) Q.26 The imaginal e complex number a +
a, biis
© =5 [(ONY @b bi
Q.15 Multiplicative inverse of —i: ©a none of these
. (Lhr 14, L::; l_ﬂiG—I), (D.G.K 15G-IT) Q27 i (Mtn 17 G-I)
© 1 (@ -1 (:J __l
Q.16 (7,9 +(3,-5) = (Lhr 11) ( ) - )
(@) (7,9) (b) (3,-5) en X + fy is purely imaginary if
(c) (10,4) (d) 4, 10) (b) x=0,y=0
d) x#0,y#0
Q17 -1+ 325.| = (Mtn 2014 G-II) 1 Rep TG
@3 ®) 2 () -a+ib
© 1 (d) 0 (d) —a—bi
Q.18 ::)1;020 151, then I?:;) 15 Q.30, Which of the following is correct:
© 25 (d 30 (@) 2+7i>10+ i (b) l+i>1-i

Q.19 The number/—1 is called:
(a) Real number (b) Natural nu:
(c) Complex number (d) Rational num|
Q.20 The simplified form of i'" is:
(a) =1 (b) 1
() i
Q.21 The multiplicative invj

& (NE :@)

'

2

o (L

Q.22 The prodéct ofiwo conjugate complex numbers
is

(a) always >0 ) always <0

(c) (d) none of these
Q.23 Prad compl ber and its ¢

is

{a) areal ber (b) irrational number

(c) acomplex number
(d) either real number or complex number.

() 4+3i>14+3i (d) None of these.

Q.31 Modulus |z| of pl berz=a+ihis the
distance of a point from:
(a) x-axis (b) y - axis
(c) origin (d) infinity
Q.32 Modulus of compls berz=a+ibis:
(Rwp 12 G-I)(Mtn Board 2015 G-I1)
(a) \a + B OREE
(c) '\‘hz -a (d) None of the above
Q33 Modulus of 15i + 20 is
(a) 20 (b) 15
(c) 25 (d) None of the above
Q.34 Conjugate of compl ber (-a, -b) is
(@ (-a,b) (b) (-a,-b)
(c) (a,-b) (d) None of these
Q.35 Conjugateofa+ibis
(a) —a+ib (b) a+ib
(c) —a-ib (d)a-ib
Q.36 Conjugateofa—ibis
(a) b+ia (b) —a+1ib
(c) —-a-ib (d a+ib
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Q.37 Conjugate of -3-2iis

(@) 3+2i (b) =3+2f
() 2+3i (d) -2+3i
Q38 If z, = (a, b), z: = (c, d) are in X, then which

expression defines the sum of z; and z, .
(@ (a+c,b+d) (b) (a+b,c+d)
(c) (a+d,b+c) (d) (b+d,a+c)

Q.39 Ifzy=4diandz,=3-9i,thenz,+ 2, =
(a) 3-5i (b) 3i-5
() 7-9i (d) 3+5i
a+ib
Q40 Ifz=_ "y then|zl =
(a) a’+ b’ (b)y al-b’
(c) 1 (d) \p'uz e
Q.41 The identity element with respect to subtraction
is
(@) 0 (b) 1
(c) -1 (d) Oand 1
Q.42 The additive inverse of a real number a is
(a) 0 (b) —a
1
) a @3
Q.43 The multiplicative inverse of a non-zepd” real
number a is
(a) 0 (b) —a
1
() a (43
Q.44 The multiplicative inverse of 3 is
(@ 0 )1
1
) -3 ()]
Q45 z=(a,b),thenz"' = (Gjy?Fhd 09)

(b) (-a,-b)

©) (

then z,.z3
(7.2, (b) 2.2,

© 25 @z

8lPage
Q47 The modulus of 1 -'\ﬁ i is equal to (Mtn 16 G-I)
(a) -2 (b) 2
© =2 (@ 10
Q48 i is equal to ( oird
() -1
(@ i
Q49 ¢ = tn 11 G-I)
@ 1
(Fsd 17)

(Lhr 17 G-I)

(b) o’ -1
b (d) b= a2
mplex ber (0,1)* =
(AJK17)
(b) -1
©r d) =i
53 Ifi=+/-1,theni"=: (Mtn19 G-T)
(@ 1 (b) -1
() i () —i
Q.54 If z= cos @+ isin §, then |Z| is equal to:
(Rwp 19)
(@) 0 (b) 1
(©) 2 )3

EXERCISE 1.3

SHORT ANSWERS TO THE QUESTIONS

Q.1 Prove that product of any
c 1 s is a real

(DGK 13 G-II)(Grw 19 G-II)
a+ibe C

two conjugate

a-ib

a+ib+a—1b
= 2aeR

R

(a + ib)(a — ib) = (a)* — (16)°
= a’-a’t’

a’— (-1)b’

at+ b’
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Q2 IfZ,=2+1i,2,=3-2i,73=1+ 3i then express

lzf—f‘in the forma + bi. (Bpr 2013)
A, LT @-D(-3D)
- . - 3-2i
2-6i—i+3i
3-2i
-1-7i 3+2i
3-2i “3+2i
-3-2i-2li- 14i
3 (2i)°

3+ 14-23i
9 — (—4)
1-23 |1 23
mEL

2-7i+3(-1)
3-2i

=" =
Q.3 Simplify by expressing in the form u+hr':\i—5—_:\[—_—§'
(Mtn 11, 16, 17 G-I)

A 2 2
A58 TS
2

=m
'_\J 3[8!

\I5+\I§r J5-+f8i
__nf5-24[8i
W (B
=2315—2x§3f2|'
723!55—_48;121'

5-8¢-1)

_2+[5-432i

\o—-12°

(AJK17)

3!6+23!31
\f3+ 2\[51

6 + 24/ 3i

Q.5 ShowthatVze C,z2 +Tz is a real number.
(Sgd 13 G-11), (Bpr 11, 16, 18), (Fbd-18)
(Rwp 12 G-1, 17 G-I), (Lhr 16 G-I)
(Mtn 17 G-I -D(Gjw 19 G-T)

. Letz=a+ib, then Z =a
= £ =a"-b*+2abi,

@ h) - (a-ib)
at+ib-a+ib=2ib

=2ib2=42p2

l =4(-1) b2 = —4 b2 = a real number
3
.7 Simplil’y(—%+32Ei) . (Mtn 16 G-I)
3
s (—%+52Ei)
3 3
(3 B o ()53
I 31!3i(l 3_)
“yts i 2tz
1 33!” 2
L )+AL g&
1 3!31 3[31 9 8
8 ‘”"*_ g=g=!

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 (-1)™?is equal to: (Lhr 07 G-I)
(a) =i (b) i
(1 ) -1

Q.2 Multiplicative inverse of =3i is: (Mtn 10 G-I)
(a) 3i (b) %i
(©) —%i (d) =3i
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Q3 If z =-z,then
(a) zis purely real
(b) z is any complex number
(c) zis purely imaginary
(d) real part of z = imaginary part of z

i
Q4 Real part of T+: is

1
@35 (b) 1
© 0 (d)%i

Q.5 Imaginary part of T+: is

1
@5 (b) 1
1
© i @zi
Q.6 The ordered pairs (2, 5) and (5, 2) are
(a) Not equal (b) Equal
(c) Disjoint (d) Empty
Q7 if+1=
(a) -1 (b) 0
(© i d 1
Q8 Ifz=x+iy=r (cos0+isin@), then m
of zis
@ [ 2+y (b) cos’® + sin’®
(©r @ -y

QY Iz=x+iy=r(cos®+ising),th

(a) tan 6 (b) cos’® + sin”
@©r (@ 8

Q.10 If z=r (cos @ + i sin 8), then
(a) polar form

(b) modulus argument fo!
(c) trigonometric form
(d) all of these

Qa1 (-3 +i)2 =
() 2{2_1\[5

(d) 3 {cos (-m)+isin(-m)}

Q.13 cos G) +1i sin (—’D in Cartesian form is

(@) 0 (b) i
(c) —i (d) 1
Q.14 De Moivre’s theorem is

(a) (sin@+icos@)" =sin 0s 1

(b) (sin@+icos8)" =i

(c) (cos@+isin

Q.15 The multiplicative invekse of (0, -1) is equal to

(Sgd 16)
) (0. 1)

) (0,0

% number, then [zI’i. (Rwp 16)

) @7

z
@3
i, then Izl = (Lhr 16 G-1)
(b) =2
c) =2 ) 2
QA8 The real part of (a + bi)? is: (Mtn 09 G-II)
(@) a’+b (b) 2’ = b’
(©) b*—a’ (d) 2ab

9 The multiplicative inverse of =3 = 5i is.
(Lhr 18 G-II)

-3 5.
() 35-341

=3 .5 .
(d)@+\[3—4|

Q.20 Multiplicative inverse of complex number

3 5.
(a) ETRETL

-3 5.
(c) ETRETL

(2,-1f5) is: (Mtn 18 G-II)

Q.21 If z= a + ib, what is the value of cos 68:

(Rwp 18)
b
@ i ® i
b
© % @7
Q22 1. (1+|')’ = (Swl 19)
@ 2 ® 4
(c) 8 (d) 16



Chaprer 2

EXERCISE 2.1

SHORT ANSWERS TO THE QUESTIONS J 55"“‘ answers. Select

Q.1 Define Power set.
Ans. The set of all possible subsets of a set A is called
the power set of A and it is denoted by the symbol
P(A)
Q.2 Write two proper subset of {a, b, c}.
(Mtn 13 G-I, Rwp 11)
(Mtn 09 G-II, Swl 13, Lhr 18 G-II)

hen A is called:

(Mtn 11 G-II)

() Infinite set

(d) Power set

(Min Board 2012 G-1I)

(D.GK 17 G-I)

(b) Empty set

(d) Solution set

Ans. {a), [b,c} ng
[0}, then p(A) (Pawer set of set A) is:

Q.3 Write down the power set of {+, =, X, +}.

(Mtn 12 G-II) (Fbd 12 G-1, Bpr 11 G-T)
Ans. Let, A= [+ —X <} 2(C (b) (0,¢]
pA) = {9, (+), =), (%), (=), (+ -] () {¢.{0}) ) ({0), {¢}}

The number of ways in which a set can be

{+ x}, =+ A= %) (= ), Y
described is: (Rwp 13 G-I, 11 G-I, Bpr 13 G-)

%=} (= %) = 5]

(@) 1 (b) 3
[+ x5 L= % 5] [(h = x5 ©2 () 4
Q4 Write the power set of {a, (b, c}}. Set (0} is called: (Gjw 11 G-I)
(Gjw 13)(Mtn 13 G-II), (Lhr 16 -1I) (a) Null set (b) Power set
(Mtn 17 G-ID)(Gjw 1 ) (c) Singleton (d) Infinite set
Ans. A = {a, (b,c]] Q.6 The power set of empty set is:
p(A) = (¢, (a), [{b.c])} (a) Empty set (b) Non-empty set
Q.5 Write the power set of (c) Proper set (d) Improper set
,Rwp 18) | Q.7 IfA={},thenp(A) =
Ans (Rwp 14, Mtn 14 G-II) (Lhr 04)
Q.6 @} (b) (0}
d 17, 19 G-II) (©) (9] - d) (0,1) .
<2 i Q.8 The ber of of asetof 4 is:
Ans < x <2} two of its (DGK 14 G-1)(Sgd 16)(Fbd 19)
(a) 16 (b) 18
Q7 x* =2} in tabular form. (© 4 @ 6
(Fbd16) | Q9 {x|xe Eand4<x<6)equals:
Ans. (Lhr 10 G-II, Fbd 18, Lhr 18 G-2)
0 rational number whose square is 2. (@) (4) ) (5]
Q.8 Write theset {x | x € p A x < 12} in descriptive (c) {6} ) ¢
and tabulagform, (5wl 19) Q.10 Every setisa subset of itself:
Ans. Descriptive form: set of all prime number less (Lhr 08 G-I)

than 12, (a) Proper (b) Improper
Tabular form: {2,3,5,7, 11} (c) Finite (d) Infinite
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Q.11 A set is defined as
(a) Collection of same objects.
(b) Well defined collection of same ohjects.
(c) Well defined collection of distinct objects.
(d) None of these.
Q.12 Distinct objects means
(a) Identical objects (b) Not identical
(c) Similar (d) None of these
Q.13 The objects in a set are called
(a) Elements (b) Sub-sets
(c) Whole numbers (d) Overlapping sets
Q.14 A set can be described by
(a) One way (b) Two ways
(c) Several ways (d) Three ways

Q.15 If a set is described in words, the method is
called

(a) Tabular form (b) Descriptive form

{c) Setbuilder notation (d) Non-tabular method
Q.16 If a set is described by listing its elements within

brackets is called

(a) Set builder notation

(b) Tabular form

{(c) Descriptive method

(d) None of these
Q.17 If a set is described as { x IXeN Ax<

the

(a) Set builder notation

(b) Tabular form

(c) Descriptive method

(d) Non-set builder method
Q.18 a € A means

(a) ais an element of set

{b) ais subset of A

(c) ais awhole number

(d) acontains A
Q.19 Two sets A and

(a) n(A)=n(B

are s@iid to be equivalent if

me elements number of

={2,1,3} then sets A and

(a) Not (b) Equal
(c) Disjoini (d) Overlapping

Q.21 The well defined collection of disjoint ohject is a
(a) Complex number (b) Rational number
(c) Whole numbers (d) Set

Q22 AgB (ie,A cBand A=B) then
(a) A is improper subset of B
(b) A is proper subset of B
(c) B is improper subset of A
(d) B is proper subset of A
Q23 IfAgBandB g A then
(a) A=@
(c) B=@
Q24 Ap B means

by 1
(d) infinite
et having no element is called
(a) Nu]l set (b) Subset
(c) Singleton (d) Super set
Q.28 The proper subset E of a set F is denoted by.
(a) FcE () EcF
(c) FcE (d) E~F
Q.29 If A = {{5}}, then P(A) is equal to
@ (1@, {5)]} (®) (2, (5}
© 12, (5} ) ({@}, (5]}
Q.30 If a set has 6 elements, then what is number of
elements in the power set of set.
(a) 62 (b) 32
(c) 128 (d) 64
Q.31 If the number of elements in finite sets A and B
are the same, they are called
(a) super sets (b) null sets
(c) equivalent sets  (d) equal sets
Q.32 If the number of elements in a set X are n, then
number of elements in P(X) are

(@) 27 (b) 3°
(a) n® (d) n*
Q.33 The symbol ~ is used for

(a) Equal sets (b) Equivalent sets
(c) Overlapping sets (d) None of these

Q.34 If A is a set then P(A) the set of all possible
subsets of A is
(a) Power set of A
(c) Null set

(b) Subsetof A
(d) Infinite set
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Q.35 {a} is called Q.48 Wl:‘il:h symbol is used for the membership of a
(a) Singlton set (b) Null set sﬂ'n (Bpr 16)
{c) Subset (d) None of these Ea; . ig; v

Q36 { }is called C. =
(a) Empty set (b) Not a set Q49 :]f twuds‘e]ls P and Q are, t, they are
(c) Subset (d) None of these (:]m;l: Qy

Q.37 A set A is said to be subset of B if © P-Q

(a) Each clement of B is an element of A

(b) Each element of A is an element of B

{c) If some elements of A is notin B

(d) If no element of A is the element of B
Q.38 A c B means

(a) A is improper subset of B

(b) A is proper subset of B

(c) B is improper subset of A

(d) B is proper subset of A
Q.39 If A = (a, {a,b}}, the n(P(A)) =

() 2 (b) 3

() 4 (d) 6
Q.40 The power set of the empty set is (Lhr 15 G-II)

(a) Empty set (b) Non-empty set

(c) Proper set (d) Improper set

(Bpr 15)

Q41 IfA=(},the P(A)isequalto (Min 15G-I
(a) Infinite set (b) Empty set
(c) Singleton set (d) Null set

Q42 IfAisasubsetof Band A=Bthen A is

(Rwp 1
(a) Improper subset of B
(b) Supersetof B
(c) Improper subset of A
(d) Proper subset of A
QA3 IfA=(},the P(A)= (GJW15)

(a) Empty set (b)
© (6} (
Q.44 Tabular form of {x
(a) (1,2,3,5,7,
() (2,3,7,11),

Q.45 The tabular xe QAx*=2}is

equal to. (Mtn 16 G-I)
@ (2
© (] {2,-2)

Q.46 The sets of three elements is
equ; (Sgd 17)
(a) 4 (b) 6
(c) 8 (d) 10

Q.47 If every element of a set A is also an element of
set B, then (Sgd 18)
(a) AcB (b)) BA
(c) AnB=¢ (d) AnB=8B

(a) an empty set
(c) a finite set

Q51if A = {a, ber of elements in
P(A) is. (Bpr 19)
(a) 2 )
(©) 4 @ 8
Q.52 The igh "the set {x | xeQAX* =2} ist
(DGK 19)

(b) (4}
& (d) (4,-4)
EXERCISE 2.2

e nion of two sets. (Mtn 19 G-I)

The"Union of two sets A and B, written as AU B,

is the set of all elements, which belong either to A

or to B or to both A and B.

Symbolically AUB=(xIxe Avxe B)

Define Intersection of two sets and give an

example. (Bpr 19)

. The Intersection of two sets A and B, written as A
M B, is the set of all elements, which are common
to both A and B.

Symbolically AnB={xIxe Aaxe B)

Example: A={1,2,3},B=(3,4,5)

AnB={3}
Q3 Show that A — B and B — A by Venn diagram in
case of A g B. (Bpr 13)
Ans.
Wz
A-B B-A
S

Q4 HU={1,2,3,...... 20} and A = [1,3,5,..., 19}.
Verify that () AUA" = U
HANA =¢

Ans. A’ = U-A= (1,23,...,20} - {135, ..., 19]
= {2,4,6, ...... 0}
AUA = {1,3,5,...19} U [2,4,6,...20]
= {1,234, ... , 19,20}
=Uu
ANnA = [1,3,5,..,19} N (24,6, ...,20]
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MULTIPLE CHOICE QUESTIONS

Q.1

Q2

Q3

Q4

Q5

Q.7

Q8

Q9

Each question has four possible answers. Select
the correct answer and encircle it
If A’ is complement of the set A then A N A’

equal: (Mtn 09 G-II)
@ A (b) A

© U d ¢
ITAgB,thenAUB = (Mn 11 G-I)
(a) A (b) B

(c) A© (d) B®

IfFANA"=A, then (DGK 13 G-I)
(@) A=¢ ) A=U

(c) A=B (d) A={0})

If B— A =B, then: (Mtn 14 G-I)
(@) AnB=A (b) AnB=0

(c) AUB=¢ (dy AnB=#¢

Aud= (Swi 14)
() A (b) ¢

© X (B

If every element of a set A is also element of set
B, then: (Fbd 14)
(1) AcB (b)) BCA

©) AnB=¢ @ AnB=A'

IfAzB,B ¢ A and A and B have at le:
element common, they are called
(a) equal sets (b) null sets
(c) overlapping sets (d) subsets

If AnB = @, then n(A - B) is equ

one

(a) n(A) (b) n(As

(c) n(B) (d) n(A

If U is a universal set and/A ¢ AUA
equals: -

(a) A (

©) AnA’

(b) A and B are disjoint sets
(c) A and B are super sets
(d) A and B are equal sets.

Q.14 If A c B, then A N B is equal to

(@) A (b) B
(c) d) AuB
Q.15 if A = B, then A U B is equ;
(@ A (b)
(c) @ (@ A
Q.16 A —B is a subset of
(@ A (
(c) AnB U
Q.17 B- A is a sub;
(a) A
(c) AnB AUB
QI8 An@=
) @’
(b) @
d) 2’
() (b) (0}
{{c) ) @
21 AUAS =
(a) U (b) (0)
(©) A ) 2
22 Au(BNnQC)=

(@) (AnB)U(ANC)
(b) (AuB)N(AUC)
€ (AnB)U(AUC)
d) (ANB)N(AUC)
Q.23 If A and B are two sets, then A U (A N B) is

equal to. (Sgd 11 G-N)
(a) B (b) A
(c) (d AnB

Q.24 If A and B are two sets, then A n (A U B) is
equal to (Mtn 18 G-II)
@ A (b) B
(c) (d) AuB

Q25 An(B-A)=
@ A (b) (D}
(c) B ) @

Q.26 A set containing finite numbers of elements is
called
(a) null set (b) super set

(c) finite set (d) infinite set

Q27 IfA={1,2,3,4)and B={5,6,7}and AN Bis
@ (1,23} (b) (5,6,7}
() (4] o
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Q281f W={0,1,2,3,4,...},N={1,23,4, ..}
thenN-W=7?
(a) W (b) {0}
(c) @ (d) none of these.

Q291fA=({1,27,9},B={1,4,7,11 } then A and
B are called
(a) disjoint sets (b) equal sets
(c) overlapping sets (d) complementary sets
Q.30 If two sets have no element common, they are
called
(a) disjoint (b) over lapping
(c) dissimilar (d) exhaustive
Q.31 If A® is complement of a set A, then AnA® is

equal (Min Board 2015 G-I)
() A (b) A®
@ u (d) ¢
Q.32 If A ¢ B, then complement of A in B is.
() A-B (b) B-A
©) AnB d) AUB
Q.33 If A and B are any iwo sets, then
(a) AnBgB (by ANB&LB
(c) AnBc B’ (d) AnB£B’
Q34 IfAcB,thenA-B=
(a) A (b) @
() B (d) (B}
Q.35 Set containing A or B is denoted by: (B
(a) AnB (b) AUB
() AcB (dBcA
Q36 AU(ANB)= 17)
(@) B (b) ANB
(c) @ (d) A
Q37 ITAgB,thenn(A-B) =
(a) ® (b)
() n(B) (
Q.38 If A and B are disjoint B is equal
to: (!
(a) A (b,
© ¢ u
Q.39 Set containi of A’or B is denoted by:
(Mtn 08 G-II)
(@) An AcB
{(c) BcA BUA
Q40 IfFA (A - B) is equal to:
(Fbd 19 G-1I)
(a) n( (b) n(A N B)
(c) n(A) (d) n(B)
Q41 If A and two sets, then A -B =:
(Lhr 19 G-II)
(a) AUB® (by ANnB*
(©) (AUB) (d) (AN B)*

15IPage

EXERCISE 2.3

SHORT ANSWERS TO THE QUESTIONS

Q.1 From suitable properties _of union and
intersection, prove that.
An(AuB)= Au(ANn(B)

An(AuB)

= (ANAJU(A

Ans.

ive law)
A=A)

ws for the given sets:

(Rwp, Swl 19)
. 19)
.......... ,19]
........ , 20}
B={1,2,3, ..., 3,5, e .19}
4,6, ...y 20) = A
LAS=(AUB =U-(AuB)=U-U=¢
'HS=A“NB°={135,.9} N {2,4,6,..20) =
Hence, (AU B)" = A" n B
(h) (ANBY = A°UB*
ANB={2,4,6, ... .20 M {1,3,5, e, 19} =8
A'=U-A=(1,2,3, ...,20} - (2,4,6, .., 20)
=(1,3,5, e ,19]
B'=U-B=(1,2,3, ... 20} — {1, 3,5,
=(2,4,6, ... .20}
LHS=(AnBX=U-(AnB)={1,2,3,..,20} - ¢
={1,2,3, s, 20}
RHS=AUB=(l,3,5,.., 19} U (2,4,6,..,20]
={1,2,3, ... 20}

Henee,
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select
the correct answer and encircle it.
De-Morgan's law is:
(a) (AUB)Y=A"nB
(b) (AUBY=ANB
(€) (AUBY=A"UB’
(d) (AUBY=AUB

Q.1 (Fbd 11 G-I)
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Q2

Qa3

Q4

Qs

Q.6

Q.7

Q8

SHORT ANSWERS TO

AUB = (Mtn 14 G-I, Lhr 13 G-T)
(@) AnA (b) ANB
© ¢ (d) BUA

If A and B are two sets, then AN B=Bn A
represent the

(a) Commutative property of intersection

(b) Commutative property of union

(c) Associative property of intersection

(d) Associative property of union

ANn(AuB)= (D.G.K 2015 G-I

() B (b) AUB

©) A (d) AnB

For any two sets A and B, (ANB)’ is equal to.

(Rwp 16)

() A" (b) B°

(©) AYUB’ (@) AnB

If A, B are non-empty sets, then AUB equals:
(Lhr 07 G-I)

(a) A (b) BUA

© @ (d) B

Forany twosets A=Bifand onlyif AUB
(a) A" (b) B’

© AnB (d) BUA

For any two subsets A and B of set U,
(AUB) is equal to:
(a) AUB’
(c) A'UB’

(b) ANB’
(d) A’nB’

(pAg)=p
T
T
T
T

(Mitn 10 G-I)

~qvp  qA~pvp)
T T
T T
F F
T F

Q.3 Write inverse and converse of ~p = ~g.
(Mtn 11 G-1I)(Sgd 16)(Gjw 18)
Inverse of ~p 2> ~qisp—q
Converse of ~p — ~q is ~q
Write inverse and converg€ of -
(Mtnd2

Inverse of ~p = qisp

Ans.

Q4

Gjw 16)(Sgd 17)

Ans.

Converse of ~p —

Q.5 Show thatp = (p a tautology?

(Gjwl3; GK 11 G-I, Bpr 18)
(Lhr 19 G-1I)(Swl 19)
Ans. p pvq p=(pvyq

T T T

F F

T F T

F F T

it autology.

ct truth table of (p A~p) — q.
(Rwp 13, Mtn 18 G-II)

- P 9 pa-p (pA-p)—=q
l F T F T
T F F F T
F T T F T
F T F F T
.7 Show that p — (p v q) is a tautology.
(Lhr 09 G-T)
Ans. Truth table for p — (p v q) is given below:
p q | pvg p—=(pva
T T T T
T F T T
F T T T
F F F T

From the truth table we can see that the given statement
is true for all the values of the variables involved. Hence
itis a tautology.

LONG QUESTIONS
Q.1 Construct the truth table of [(p = q) AP] = q
(Min 12 G-I)
Ans. [(p—>qapl—q (Given)
p q p=q |[(p=2aAa|lp=2aaAp)
jJ =q
T T T T T
T F F F T
F T T F T
F F T F T
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MULTIPLE CHOICE QUESTIONS S :fq“ > ‘::’:‘ ghven ""(‘:)'“:“f;"‘e“ its inverse s
Q  Each question has four possible answers. Select
the correct answer and encircle it. Qas ;? ~q:: P b i(d) p= tonal. then its
. e a given onal, then
Q.1 ::.—p — q be a given cun?ll\:l:]n;a(l) lth;;l its inverse Conll,rnpnsi‘}ive & gl 0 176Dy
@ -p—-q ) a—p @ ~p—-q ®
(c) ~q—~p @ p-~g © -q=-p
Q.2 Proportion p <> q represents: (Mtn 11 G-II)
(a) Conjunction (b) Disjunction
(¢) Conditional (d) Biconditional
Q.3 The converse of p = q is:(Rwp 11 G-I)(Guj 18)
() q—p (b) ~p—~q
©) ~p—q (d)p—q
Q4 Proposition q — p is called converse of:
(Rwp 12 G-I)
(@) ~p—~q (b) ~q—~p
) p—=q (d) ~qg—op
Q.5 Inverse of proposition p— qis: (Gjw 11 G-I)
(@ p—o-q (b) p—q
©) ~-p—q (d) ~p—-~q
Q.6 The converse of ~p = q is: (Mtn 14 G-I) tence p v q is false if and only if
(Lhr 11 Gsl) (DGK 14 G-II)
(a) ~p—gq (b)y q—~p (a) pis false and q is true
() -q—op (d)p—-q (b) both p and q are false
Q.7 The contrapositiveof p— qis: (Lhr 10 G- (c) pistrue and q is false
(a) ~sp—=~q (b) ~q—=~p (d) both p and q are true
© g-p (d)p—q Q20 The disjunction of two statements p and q is
Q.8 To draw general conclusions from wn denoted by
fnct.: is.called (@ p~q (b)p—gq
E:; izg:fctinn © pag 2 @ I?v q .
Q9 A declarative statemen true o Q.21 When p — q is true, which related conditional

false but not both is c:

(a) logic

(c) induction
Q.10 A biconditional ji

(a) pegq

© p—gq
Q11 (p=q)

se of the sentence ~p — q?

() q (b)) p—~q
) q— (d) ~q—p
Q.13 If ~p —» ¢ be a given conditional, then its
inverse is
(@) ~p—-~q () q—p
(© ~q—=-p @ p-s-q

must be true?

(@) g->p (b) ~-p—>-q
© ~q—=~p @p-~q

Q.22 Symbol used for universal quantifier is
() 3 (b) e
(c) & ) v

Q.23 Symbol used for existential quantifier is
(a) 3 (b)
) v d) —

Q.24 The phrase, “ For all x in 8", is abbreviated as
(a) I3xe S (b) xe S
(c) Vxe§ (d) Vxe$§

Q.25 The phrase, “ There exist an x in 8", is
abbreviated as

(a) Ixe S
(c) Vxe§

(b) xe S
(d) Vxe$S
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Q.26 A statement which is true for all p values

LONG QUESTIONS

of the variables involved in it, is called a
(a) tautology (b) conditional
(c) implication (d) absurdity
Q.27 A compound statement of the form “if p then q”
is called an
(a) tautalogy (b) conditional
(d) absurdity

Q.28 Drawing conclusion from premises believed to
be true is called. (Mtn 16 G-II)

(a) Induction (b) Deduction
(c) Proposition (d) Conclusion

(c) consequent

Q.29 The conj of two p and q is
denoted by. (Lhr 16 G-I)(Swl 19)
(@) pvq (b) p—q
© q-p (A pagq

Q.30 Proposition q — p is converse of (Mtn 15 G-II)
(@) p—q (b) ~q > ~p
() q—-p @ -q—-p

Q.31 q — pis called converse of. (Mm 17 G-I)
@) ~p—=q () p—q
(©) g—op (d) ~q—>p

Q.32 In the conditional p — q, p is called
(a) antecedent (b) consequent
(c) domain (d) range
Q.33 In the conditional p — q, q is called

{a) antecedent (b) cons;

(c) domain (d) rapnge
Q.34 Which of the following

to~(p v q)?

() -pv—q

) ~p—q

a biconditional

Q.35 The symbol
) Mt 19G-I)

AN B) = A" UB’in logical form.
(Rwp 17 G-I)
Ans. The corresponding logical form of (A N B
= A"UBis.
~(pAQ) = ~pv~q

Q.1 Convert the given theorem to logical form and
prove by constructing truth table,
AU (BNC)=(AUB) N (A

Ans. Giventhat: Au (BN C) #
The logical form is:

PV

(Sgd 17)
By (A U C)

Pla]|r|aga

r

mmaSm TS
mHTm AT AT

(Mtn 12 G-IT)(Rwp 18)
" = A'UB’

The logical formis: ~(pag) = ~pv=g
P, q pAaq|~(pa]| ~P ~q |-pVv
q) nd'
T | T F F F | F
T F F T F T T
F T F T T F T
F F F T T T T
Hence, (AnBY = AUBR’

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 If A and B are two sets, then logical form of
(AUB)is: (DGK 12 G-)
(@ ~(pArg) (b) paq
(€) pvgq ) ~(pvyg
Q2 Write the logical formof (AUB)' =A'NB’"
@ ~(pag)=~pv-~gq
®) ~(pva)=~par-~q
© ~(pArgd=~par~q
@ ~(pva=~pv-~q
Q3 Write the logical form of

AuBNO)=(AuB)N(AuC)
@ pv@an=(pvgalpvr
®) pa@@v=(pargvipvr
© parl@an=(pagalpvr
A pv@an=(pagv(parn
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r .6 If f: A — B is function such that range f # B
O e fiscaled: LoD
SHORT ANSWERS TO THE QUESTIONS (2) Onto (b) Injective
Q.1 For A ={1, 2,3,4}, find the relate () Bijective i (d) Into
[ y)x+y>5..  (Mtn 12G-DMtn 17 G-I | Q7 The set{(a, b)}is called: (Bpr 14)
Ans. 1 = {(4,4),(4,3),(4,2), (3,4), (3, 3), (2, 4)) (@) Infinite set
Q2 Let A={l,2, 3,4}, then find relation in A for () Emply sct ( emets
{(x,y)/x+y <5, and x,y € A}. (Mtn 18 G-II) Q8 IfA={1,-1)thenn ents in AxXA
(Mtn 14 G-I, Lhr 14 G-I1, Gjw 12) g
Ans. (1, 1),(1,2),(1,3),(2, 1),(2,2),(3, 1D}. Eg 4
Q.3 Write the inverse of (Rwp 19) V.
((1L,3),2,5),3,7,4,9,610) W Lemcrl arfindiapy
Anms. Letr=((1,3),(2,5),(3,7),(4,9), (5 1D} (a) mxn \ g m
r={(3,1),(52).(7,3),9,4,(11,5)) d) None of these
Q4 Find the inverse of the relation R =
[(-l‘. ¥):y =dav,a>0,x 2()]- State whether the om }:bt)o: :::nd onlyifR <
relation and its inverse are functions? (d) AxB
(D.GK17) =(3,2), then
Ans.  R'={(x.y):x'=4ay,a>0,x20}. R is not a : ) x=2
function whereas R™' is a function. -5 (d x=3
Q.5 Find the inverse of the relation R = | Q. ainary relation, the set consisting of all the
{(_r_ ¥)iet+yt =0, <3,)y|< 3}_ State whethigr }secnnd elements of the ordered pairs is called
the relation and its inverse are functions? @ f'unctllon (b) range .
(c) domain (d) conclusion
Anms. R = {(-"' y)iat+yt =9[4 < 3-‘)" < 3} - The inverse of the linear function {(x, y): y = mx

of Rand R are functions.
MULTIPLE CHOICE QUEST

Q  Each question has four possible answegs. !
the correct answer and encirc
If A = {1, 2, 3, 4}, then
y<5}is:
(@ (1.2,3} (
(c) (2.3,4}

The set {(1,2)} is
(a) Infinite set
(c) Empty set

Q2

Q3 ch that range f = B,

(c) Into
Af is called onto if:
(Bpr 11 G-I)

(b) Rangef=Y

(d) Dom f = Range f
[a, 1), (b, 1), (c, 1)):

(b) {a}

(d) {b,c)

Q4

=X

(c) Range'Qy X
The domain of =
(@) (a,b,c]

© (1}

(a) Do

Q5

+c}is

@ [(x,y):x=my+c} (0) ((xy):y=mxtc]

© ((x.yyry=mx-c} (d)((x,y):y=mx+d]
Q.14 The graph of the quadratic function

{(x, ¥):y=ac +bx+ c} isa

(a) straight line (b) line segment

(c) parabola (d) circle

Q.15 The graph of the function f = {(x,y) / y = mx+c}

(Lhr 15 G-1I)
(a) Parabola (b) Straight line
(c) Circle (d) Ellipse

Q.16 A function which is onto is called.
(Fbd 16)(D.G.K 12 G-I)
(a) Injective (b) Surjective
(c) Bjective (d) Bijective
Q.17 In a binary relation, the set consisting of all the
first elements of the ordered pairs is called

(a) function (b) range
(¢) domain (d) antecedent
Q.18 The domain of relation f = {(a, 1), (b, 1), (c, 1)} is
(Gjw 19 G-Iy
(a) (a,b,c} (b) (a}
(c) (b} ) (1)
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EXERCISE 2.7
SHORT ANSWERS TO THE QUESTIONS

Q.1 Prepare a table of addition of the elements of
the set of residue classes modulo 4.  (Gjw 18)

Ans. +] 0 1 2

[=JNTR S I
=R ]
o= o Ww|w

0
1
2
3

W - O

MULTIPLE CHOICE QUESTIONS

Each guestion has four possible answers. Select
the correct answer and encircle it.

An element b € S is said to be an inverse of a e

S wrt¥*if a*b =h*a=

@ 1 (b) e

(c) -1 (d) None of the above

‘Which of the following is unary operation:
(D.G.K. 15)(Swl 15 G-I)(Min 13 G-I)(Lhr 09 G-I)

(a) Addition (b) Multiplication

(c) Square root (d) Division

Which of the following is not binery op 0]

(Bpr 16)
(b) Addition
(d) Square rool

Q2

Q3

(a) Division

(c) Multiplication

LONG QUESTION

x9?<(a'24:17l) =h¥a'

Q.2 Show that the set {1, &, ), when ¢’ = 1, is an
Abelian group w.r.t ordinary multiplication.
(Mtn 13 G-1, 17, 18 G-11, 19 G-I)(Swl 13 G-1, 17)
(Sgd 13 G-I, 18, 19)( GNAJK 17)

e properties of an abelian group are
given set is an abelian group.

(lhe ‘orrect answer and encircle it.

I If S = {1, -1, i, =i} is a group under multiplication
then multiplicative inverse of =i is:

(Mtn 10, 15G-)

(@1 (b) -1
()i ) —i
Q.2 SetN of natural numbers is monoid:
(@) + (b) -
() x =+
Q.3 if S =N, then under addition S is a:
(DGK 14 G-II)
(a) Group (b) Semi-group
(c) Grouped (d) Manoid
Q4 Number of identity elements in any group are:
(Lhr 06 G-I}(Sgd 19)
(a) 1 (b) 2
(c) 3 (d) none of these
Q5 S={1,-1,2,-2)is a group under
(a) multiplication  (b) subtraction
(c) addition (d) None of these.
Q.6 S={1,®,w)} where 0is a cube root of unity

form an abelian group with respect to
(a) multiplication (b) division
(c) addition (d) subtraction
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Q7 S={1,-1,i,-i} wherei= -\f~ 1 form an abelian
group with respect to

(b) division

(d) subtraction

(a) multiplication
{c) addition

Q.8 The set M of all square matrices of order 2
forms an abelian group with respect to
(a) ordinary multiplication
(b) matrix division
{c) matrix addition
{d) None of these.
Q.9 ThesetS= {0, 1)} has closure property w.r.t.
(a) + (b) -
(c) = (d) x

Q.10 An element e € S is said to be an identity
elementof Swrt*ifa*e=e*a=

(a) 1 (b) O

() a (d) None of the above
Q.11 The identity element in a group is

() unique (b) infinite

{c) bothaand b (d) nat possible
Q.12 Inagroup G,ifb*b=h, thenb =

(@ 1 (b)y e
© -1 @ {e)
Q.13 Inverse of an element in a group is
(a) infinite (b) finite
(c) unique (d) not ible

&
&
&y

Q.14 A groupoid (S) is called
associative in S.

(a) group

(c) semi-group
Q.15 a,b,e Gand Gisagr

to: (Rwp 15)(Mtn, Rw|

(a) ab™"

if it is

(b) abelian-group

-1
©) %
Q.16 Set of intege
15)(Swl 17)(Lhr 17 G-I)
=
ichtive identity in the set of real
(Rwp 16)
(b)) 1
) 2
iis no identity after than. (Rwpl7 G-I}
(b) -1
) 0
Q1Y How many inverse elements correspond to each
element of a group. (Bpr 18)
(a) Atleast one (b) Only one
(c) Two (d) At least two

0
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MATRICES AND DETE

EXERCISE 3.1

SHORT ANSWERS TO THE QUESTIONS

r[x+3 1 } [z 1]
1T =
Q -3 3y-4 3270

then find x and y
Ans. x+3=25x=-1
Jy-4=2=3y=6=y=2

24 Find ﬂ'f[x+3 1 }[y 1:|
Q. ind x and y il 3 3y-4 = 32
(Swl 17)(Sgd 18)(Mtn 18 G-ID(Gjw 19 G-II)
(Fbd 19 G-1+1I)

[x+3 1 :| [ y 1 :|
Ans. =
-3 3y-4 -3 2x

X+3=y ()
3y—-4=2x .. (i)
Putting equation (i) in equation (ii)
I(x+3)-4=2x
3x+9-4=2x
Ix+5=2x
3x-2x=-5

x=-5

Putting in equation (i)
-5+3=y

y=-2

. |:12]
If A= a b and

(Mtn 17 G-II)

1+2a

[ 2+2b
a+ab 2a+b?

J+{

NTS

trices are equal, then

We know that when tw
their correspanding ele;

Comparing the elemel , we have

4,5 , we have

B 10
and A" = 01 , find the
jaluesiol a and b. (Lhr 16 G-1,19 G-II)
< (Rwp 17 G-II)(Sgd 17)(Bpr 18)(Gjw 18)
: _ 1 -1 1 -1
] ]
M+ D@ (DED +(-D(D) ]
@) 1) +®)a)  (a)-1)+b(b)
= at+ab —a+b* —0

a b
l-a

_1-

, [T 0O .
But A" = 01 — (ii)

From (i) and (ii), we have

[ l-a -1-b } [| o]

a+ab —a+b>] L0 1

‘We know that when two matrices are equal, then their

corresponding elements are equal.

Comparing the element a , we have
l-a=1=2a=1-1 = a=1

Comparing the element a,, , we have
-1-b=0 = b=-1

Thus ¢ =0, b=-1

Q.4 Find the matrix X if;

[ 5 2] [—1 5]
X2 1]7l12 3
Ans. Suppose XA=B — (i)

L3 el ]

where A=
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Post multiplying (i) by A~ ! we have
(XA)A™ =BA™

= X (AA™)=BA™" (- Matrix multiplication is
associative)
= XL=BA! (-AA'sI)
= X=BA" — i)
Now we will find A~ !

[ ; 2]
A=l_a
5 2
- |A|=|_2 L= -@e2

=5+4=9=0
Since Al #0, A exists.

=y 7]
AdiA=|,

N A'l—“LAd'A—lI:I "2]
ow Al A AT 0 5
1

Putting A~ * and B in eq. (ii) , we have
IR B I 1 B
X=| 1p 3Jl9l2 s][=8 123[2 5
_ 1|: =DM +3)2) -2+ (5)t5)]
TILOM +BY (D) (ID(-2) + (BN5)
24325

l|:~l+10 :| l|:9 27]

9L 1246 -24+15] " 918 -9
1 1

9x9 27)(9 [I 3]

= 1 1|7l -1
IBxg —9:<9

Find the matrix X if;

[5 2:|x [2 1

-2 1 L5 10

Suppose AX=B

and

Qs

Ans.

where A=[

2
1 ‘ =X - @)0-2)

-2

52
Q.
(a) 5
(c) 14
.2 If A is non-singular square matrix, then AA™

=5+4=9%0
Since |Al =0, A~ exists.

d Adj.A= [' _2}

Substituting A~ 1

1
we have X =3 [2

|:(1)(2)+(— 2)(5;

LE GHOICE QUESTIONS

mestion has four possible answers. Select
frect answer and encircle it.

(Gjw 14)
(by 20
(d 6

equals,  (Lhr 14 G-I)(Mtn 09 G-T)(Lhr 18 G-I}
@ A b A"
(©) 0 d) 1
Q.3 If order of a matrix is m X n then order of A' is:
(Gjw 12)
(a) mxn (b) nxn
(c) nxm (d) mxm
Al
Q4 ﬂl‘[ 21 ]is singular, then A.
(Gjw 11)
@ 1 (b) 2
(c) -2 () -1
. [ 3 1 ] [ 31 ]
Q.5 For matrix equation 3 3y-4 =l 32
the valueof y = (Lhr 10 G-)
(@1 (b) 2
(© 3 (d) 4
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21
Q6 IfA= 6 3 s the lAl =
(D.GK 14,D.GK 15G-I)

(a) 1 (b) 0
©) -1 (d) 12
Q.7 Let A be a square matrix then |AYl =
(Bpr 12, DGK 14)
(a) 1Al (b) A
@ A” @ a5
12537 i
Q8 A =[ 1114 ]lsmalnx of order:(Swl 14)
(@) 2x3 (b) 2x4
(c) 4x2 0
a b
Q9 1fA=[ ¢ d ],I.henade: (Fbd 14)
d b d -b
(a) |: ] b |: ]
-Cc a -C a
d +b d -b
(©) l: :| (d) |: ]
c a [+ a
12
Q.10 | 3 is equal to: (Rw )
(a) -2 (b) 2
© 0 (d) 3
1
Q.11 IfA=| 2 |, then orderof A'is. (Mt
3
{a) 3x1 (b) 1
(c) 1x3 (d)
Q.12 Inverse of a scalar ma 10 G-Iy
{a) Unit matrix b)
{c) Null matrix (d) Lol trix
Q13 1r nXx = (Mt 11 G-I)
0 x
(a) &
{c) -1 4
Q.14 A square matri on-singular if:
(Min 11 G-II)
(a) (b) IXI10
(c) IXI (d) IX1=-1
Q.15 A square matrix M is singular if: (Mt 12 G-I)
(a) Mi=1 (b) Ml=—
(c) M= (d) MI=

12
Q.lﬁHA=[3 4],]3:[ :I thenA-B=
(Mtn 13 G-II)

i } @

AB is equal
(de 12, Bpr 11}

IOJ
5

in@ach row of A is: (Lhr 09, 10 G-1I)

" W

(b) n
(d)y m—n
[2 !HI]
I fder of the matrix 134 [
,(a) x3 (b) 3x2
() 2x1 d) 2x3

Q.20, What is called a matrix of order m x 1?
(a) Row matrix (b) Column matrix
(c) Identity matrix  (d) Scalar matrix

(a) Row matrix (b) Column matrix
(c) Identity matrix  (d) Scalar matrix
Q.22 If A is a matrix of order m % n such that m # n,
then what is A called?
(a) A rectangular matrix (b) A square matrix
(c) A null matrix (d) An identity matrix
Q.23 If A is a matrix of order m x n such that m=n,
then what is A called?
(a) A rectangular matrix (b) A square matrix
(c) A null matrix (d) An identity matrix
Q.24 What a matrix is called in which all the
elements are zero? (Gjw 16)
(a) Square matrix
(c) Identity matrix

1 0
Q.25 isa (an)
0 1

(a) null matrix
(c) scalar matrix

(b) Null matrix
(d) Rectangular matrix

(b) diagonal matrix
(d) identity matrix



Chapter No. 3 (Matrices and Determinants) Solved Past Papers

25|Page

V3o oo
0430

0 043
{a) scalar matrix
(c) diagonal matrix

Q.26 is a (an)

(b) null matrix
(d) identity matrix

1 0
Q.27 The matrix [ ]15 (Mtn 17 G-II)
0 1

(a) singular (b) non-singular
(c) rectangular (d) null
Q.28 If A is a non-singular square matrix of order n,
then the rank of A is
(a) equal ton (b) less than n
(c) greater than n (d) does not exist
Q.29 If 1, is the identity matrix of order n, then rank
of I is
(a) equalton (b) lessthann
(c) greater thann (d) does not exist
Q.30 If AB=BA =1, then A and B are
(a) equal to each other.
(b) multiplicative inverse of each other.
{(c) additive inverse of each other.
(d) both singular.
Q.31 If A, B, C are three matrices such that AB&AC
=B=C,thenAis
(a) singular matrix  (b) null matrix
(c) non-singular matrix (d) none of these

—-a ¢

1
@ ad—bc[ b -d

1
2 hc—ad[_

[1 I]]_
Q33 00 is:

(a) Null matrix

(c) Diagonal

n and order of B is
(Mtn 15 G-I)

4 (Gjw 15)
(b) Unit
(d) Scalar
Q.36 (AB)' =
(n) AB (b) BA
(c) A'B' (d) B'A
Q.37 Matrix of order 1 x m is called.

(Bpr 16)

(Bpr 16)

(a) Row matrix (b) Column matrix
(c) Null matrix (d) Diagonal matrix

Q.38 If ord(A) = m x n, ordB = n x p, then ord(AB)"
is.

(a) mxn
© pxm
Q.39 The inverse of a squ:

(a) Singular
(c) Symmetric
Q.40 [8]isa.

(b) diagonal matrix
caJar matrix (d) null matrix

[12]13[-13]1]11\]!
FLla 1 PPl s o RenntEE

(Swl 14)
1:0 5} [l 5]
@]y 3 ®] 64

10 2 2
(c)‘:U 1} (d)[ 1]

Q.44 If A is a matrix of order 3 x 4, then order of AA'

is. (Lhr 17 G-I)(Fbd 16)
(@) 4x3 (b) 3x4
(c) 4x4 (d) 3x3

Q.45 Of A is a matrix of order 3 x 4, then order of A'
is equal to: (Mtn 15 G-1I)
(a) 4x3 (b) 4x4
(c) 3x3 (d) 3x4

)]
3 is called:

(a) Identity (b) Null
(c) Scalar (d) Diagonal
QA7 I A is a matrix of order 4 x 3, then number of

1
Q.46 The matrix[ 0 (Gjw 18)

elements in each column of A is: (Bpr 18)
(@) 2 (b) 3
() 4 5
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Q.48 Thematrix [a b ¢ d]is: (Bpr 19)
(a) Square (b) Unit
(c) Null (d) Row
Q.49 If order of x =3 x 2 and that of A =2 x 2, then
orderof XA=: (Bpr 19)
(a) 3x2 (b) 2x3
{c) 2x2 (dy 3x3
Q.50 I A is a matrix of order 3 x 2 then A' A is of
order: (Fbd 19 G-I}
(a) 3x3 (b) 2x3
(c) 2x2 (d)y 3x2
x+3 1 21
Q.51 lf[ :|=[ ] then the value of
-3 3y-4 32
y will be: (Fbd 19 G-II)
(a) 2 (b) =2
() 4 (d) —-4
Q.52 The additive inverse of a matrix A is:(DGK 19)
(a) A (b) —A
R adj(A)
© A @ T

EXERCISE 3.2

SHORT ANSWERS TO THE QUESTIONS

53
Q.1 FindA"ifA:[l e
(Lhr 13)(Sgd 13)(Gjw 14)(M

Al =

Ans,

‘ 5
1

1

(Rwp 18)

23 -2
Ans, LetA= h A 5]:.) |AI=|_4 5|
=—10+12=2#0

5 —3:|
4 -2

Thus A-1=— adi <] ®
us A —|A|Adj'A_2 4
Q4 If A and B are square
order, then explain
(A-B) #A’-B’
(A+B)(A-B)=
BA-BB

=A’- AB + B4

and  Adj. A:[

Ans.

te linear equations.
i-20=7

(Rwp 19)
quations in matrix form
3]
=2
7
=-8§-9=-17
_3]
S 6]
-3 4 7
3
1 |:—10-21:| 1 [—31] 17
[ ase 7L 3 17| i3
17
BTN
= XYt

Q.6 Solve the matrix equation for 2X -3A =B of A

1 -12] [3 -1 n}
andB = E
4 21

L2 a4 s
(DGK 14 G-T)
Ans. 2X-3A = B

2X
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1 ) [3“4!} u+2b}=|:l 2]
X=3 3c+4d c+2d 26
2 4 3 According to definition of equal matrices, so

=1([ ] [ i36 D Jatdb= | e I
2 -6 12 15 a+2b = 2 > a=2 . (2)
1] 3+3 —l -3 0+6 Putting value of eq. (2) in

T2 426 2412 1415 3(2-2b)+4b = 1

1[646][3—23]
"2l 2 416 L1 7 8

-2 3
Q.7 Find the inverse of matrix A =[ }
-4 5

(Mtn 19 G-I)
-2 3
Ans. LetA=
-4 5
-2 3
1Al = =—10+12=2
45
5 -3
Adj A=
4 =2
1 1[5 -2
Al==xAdjA=7
1Al 2 4
Sx% —Bx% 53
- 2 2
1
4x2 —ZXE 2 -1
[si2 =32
= |AT =
L 2 -1

d)+4d = 2 = 18-6d+4d = 2

= 18-2 =t2d=16=:>d=l?6

=
Putting value of d in eq. (4):
c=6-28)=6-16 = [c = -10
=
MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the carrect answer and encircle it.

a d
Q.1 IfA=| b e |, thenorderof A'is:
c
(DGK 13, Gjw 14, Lhr 14 G-II)
(a) 3x2 (b) 2x3
(c) 2x2 (d) 3x3

is singular, then x is.
(Lhr 13 G-I)

23
Q.2 If the matrix
4 x

(@) 3
(c) 2

(b) 4
) 6
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Q3 For any non-singular matrix A, A~ is:
(Mtn 08 G-II)(Fbd L4)(Rwp 17 G-I)(Gjw 18)

(a) lAladj A (b) m
(c) i?‘}{% () mli;jll A
Q4 If A is non-singular matrix, then (adj A)"'
equals to: (Mtn 09 G-I)
(a) I?\_I (b) IAIA
© A (@ A
Q.5 If A is a square and non-singular matrix, then
AA™ equal: (Rwp 11)
(@) A () A
@% @1
Q.6 If A is a matrix of order 3 x 2,the order of A' is:
(Rwp 12)
(a) 2x3 (b) 3x3
(c) 2x2 (d) 3x2
17
Q7 IfA =[ 6 4 :|,then lAlequal to: (Rwp L
(a) 46 (b) —46
(c) 38 (d) —38
A1
Q8 If [ 21 ]is singular, then A =
(@1 (b) 2
) 2 (d) -1
017
Q9 [ 10 ]IS a:

(a) Unit matrix
(c) Scalar matrix

Q.10 If A and B are
order, (A + B)?
(a) A’+2AB

) A%+
quare matrices of same

orde 'A? + 2AB + B, then
(a) (b) AB=BA
(c) A (d) A=B

Q.12 1rA=L :I,thenmatrixAissingularif
{a) ab-cd=0 (b) ac-bd=0
(c) ad-bc=1 (d) ad=bc=0

Q.13 If A, B, C are three non-singular matrices such
that AB=CthenB=.........

C
@ %

®) ca-l

(© A'C

#on-singular, then(Rwp 17 G-11)

L AdLIA
(by A" = A

L _AdLA
@ A7="1a

ditive inverse of A is:
b) A

(Bpr 15 G-I)

d) -A

Q.18,Every diagonal matrix isalso.  (Mtn 16 G-1I)
(a) Triangular Matrix(b) Scalar Matrix
(c) Rectangular Matrix
(d) Symmetric Matrix

A A
Q.19 If the Matrix 2 is singular then A =

1
(Fbd 16)
(@) 2 (b) 4
() 1 (d) %
Q.20 Onverse of a square matrix A does not exist if A
is: (Lhr 15 G-)
(a) Singular (b) Non-singular
(c) Unit (d) Diagonal

is singular, then r

r
Q21 If the matrix [3

equals: (Swl 13, Mtn 13 G-I}
(a) 2 (b) 4
(©) 6 ) 8
k 4
Q.22 lf[‘ k:l-ﬂ,thenk:
(Mtn 14 G-I)(Lhr 17 G-I)(Sgd 18, 19)
(a) 16 (b) 0
(c) 4 8
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d b then X = (Min 19 G-I}
Q23 IfA =[ ], then adj (A) = (a) A"B (b) BA!
< a (c) (AB)! (d) (BAY'
(Min 17 G-I) 10
a -b d -b Q.32 The matrix is (Sgd 19)
o[13] e[ X
c d - a (a) Null matrix atri

db d -b
©) (d)
c a c a

Q24 If A and B are non-singular matrices, then

(AB)"' =

(Rwp 17 G-I)(Lhr 09 G-I{D.G.K 15 G-I)(Fbd 17)
(a) A”'B™ (b) A™
(c) B! (d) B'A™!

3 2
Q.25 LetA =[ a1 ]1hen |Al equals:(Lhr 07 G-I)

(a) 4 (b) 3
©) 5 (d) 1
Q.26 The order of the matrix A is 3 x 2, then order of
A'Ais: (Fbd 18)
(a) 3x2 (b) 3x3
(c) 2x2 (d) 2x3
Q.27 If matrix [ : ; :Iis singular, thenx =
(L G-
(a) O (b) -1
(c) 2 (d) 1
2 A
Q.28 Il'| 37 ‘:Z,lhnnl: ( -1T)
() 1 (b) 2

(c)3 (d) 4
Q.29 lfA:[l 2 3}[]12 ' (th€transpose of A)
456
is: (Sgd 18)
4 1
(a) 5 3
6

Y ._é
- T C N
| E—

Q.30 lf[ ar then A is equal to:
(Gjw 19 G-II)
(@) 2 (b) 6
©) 4 (d) 8

Q.31 For a non singular matrix A, if AX = B,

(Swl19)

(Rwp 17 G-II)

2 3 1

4 -3 2

l T16+3)+2(4—4) +3(-6-12)

=1(9) +2(0) + 3(-18)
=9+0-54=-45

5 -2 4
2 Evaluate | 3 -1 -3 (Gjw 17)
-2 1 2
5 2 4
3 -1 -3
2 1 2

5(-2+3)+2(6-6)-4(3-2)
5(1)+2(0)—4()
=5+0-4 =1 Ans.

1 23
Without expansion show that [4 5 6(=0
7

8 9
(Lbr 16 G-I)(A.J.K 17)(Mtn 18 G-II)

1 23 1 2 3
. LeftSide = |4 5 6|=|3 3 3| ByRp-
78 9/ 16 6 6
R;.R3-R,
1 2 3
=23 3 3 |(By taking 2 common from R;)
3 3 3
=2x0 (As R, and R are identical)
=0= Right Side
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Q4 Without expansion show that: 11 11 1
(Gjw 18)(Lhr 18 G-II) x y z|=|x ¥y =z
6 8 vz ox xy| | ¢ 2
3 4 5|=0 1 1 1
2 4 Ans. LHS.=(x y 2z
6 7 8 yz zX Xy
Ans. LeftSide = |3 4 5 1 v y ‘2’
X —— 2 2| X
T 2 3 4 “a Xy z|= 2| yG
yz zX Xy xyz xyzl z2C;
=3 1 2] ByC:-C,,G-C, X
2 1 2 _Xyz| 5 common
6 1 1 Tt Y R
=23 1 1 (By taking 2 common from Cj) X
2 11 _ |1 By interchanging
=2x0  (AsC;and C; are identical) Rz and R,
=0 = Right Side
Q.5 Without expansion show that " | By interchanging
2 3 -1 R, and R,
11 0 =0.
2 35
2 3 -1
Ans. LHS=] 1 1 0 G+ G Q.8, Without expansion verify that:
2 -3 5 1
2 2 -1
1 = 0
=11 0| CandC, 1
-0 _ZR [i s 3 (Rwp 14)(Mtn 10 G-IT)(Lhr 14 G-I)(Bpr 13)

Q.6 Without expansion, show thal
(Srd 18)(Fbd 18) (DEGK 1
ab

-2
o]
]
=

Ans.

L
~abe

Q.7 Without expansion show that

{0)=0=RHS

R, and R, are identical.

(Gjw 16,19 G-I)(Mtn 18 G-I)(Gjw 19 G-I)

Ans. LHS
o f+y 1
= B y+a 1
Y a+f 1

a+pf+y P+y 1
=| a+f+y y+a |
a+f+y oa+f 1

R
1 B+y 1
= (a+ﬂ+'y) 1 y+oa |
I a+f 1

taking a. + B + Y common from c;.
= (x+B+7)c)=0=RHS
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Q.9 Show

2 3
=3|1 3
2 15

mo— = = R

Q10 IfB=

Ans. By =(-1)™'

Q.11 Find value of A if

2 30 210
that |3 9 6(=9(1 1 2|,
2 15 1 2 51
(Lhr 09 G-II)

0

2| By taking 3 common from R2
1

By taking 3 common from C;

- o

1
1
5
0

2|=RHS.

1

5 -2 5

3 -1 4 |(,thenfind By, By

-2 1 =1

(Lhr 17 G-T1, 09 G-1, 19 G-,

=(-1)’(4-5)

1 2 |
=(-DED=1

Bn=(-1)*?

-2

+3(21-6)= 0
(15)= 0
+5L+45= 0
-15+5L= 0

SA =15

Q.12 Findxif | =1 3 4 | =0,

14)(Lhr 16 G-I)

=30

6 x
(Giw 14)(Bpr 16, 18)(Rwp 19)

121

2 x 2| =0
36 x
1(x*=12)-2(2x—-6)+ 1(12-3x) = O
X -12-4x+12+12-3x = 0
X-Tx+12= 0
(x=3)}x-4) =0

Ans.

x-3 =0 x-4=0
x=3 x =4
Q.14 Without expansion show that
2 3 41
11 0| =e: (Bpr 19)
2 -3 5
Ans. LHS
2 3 -
=1 0| &S
2 -3 5
22 -1
=110 C, is lenticels to C,
225

=RHS
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1
LONG QUESTIONS = X0
Q.1 Show that: (@ each elements of the second and Ihe)
b+c a a third columns are ideptical
c+a b B | =@+h+c)a=-b)b-clc-1) = 0 =RHS
a+h a a
a+h ¢ ¢
(Mtn 16 G-1T)(A.J.K 17)(Lhr 17 G-I)(Fbd 19) | Q.3 Show that a
b+c a o a
Ans. LHS.= | c+a b b’ (Rwp 13 G-D(D.G.
a+b ¢ ¢ a+l
a+b+c a a° Ans. LHS.= a

= |a+b+c b b |(ApplyingC, +C,)
a+b+c ¢ ¢

"

1 aa
= b 1bb 0
(a+b+c) e ying C, +(C, +C,)
1 1 a a
(Applying‘m‘ Cl) @a+h| 1 a+l a
1 a 2 1 a a+/
2 2 : ;
= (a+b+c)| 0 b-a b'—a (Applymgh” C.)
) 0 c—a ¢’—-a l a+l a 1 a 1 a+l
(Applying R, - R, and R, - R,) Sy a7 a1 a
b-a b —a £ (3a+I)[(a+l)2—nl—:1(a+l—n)+a(:1—a—l)}
= (a+bsc)| 2 n (3a+ N[ +2a0+ 1" =2’ —a(D) + a(=)]
~ . b-a (b—a)b+a) (3a+0)[2al+ P —al-all = (B3a+ D[]
= @b*e)| L eoax T [(Ba+l) = RHS.

1 x 1
= (a+b+c)b—a)c—a)

1
1 3
= (a+b+c)b-a)c- Q4 Show that 1 =(x+3)(x-1)

X
(Mtn 12, 13 G-1I)(Sgd 19)

Ans. LH.S.

n

(Swl17) x+3

— e
Mo e

1 ¢ ¢
(Applying abc C,)
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(Applying C, + (C, + Cy+ C,))
1

(x+3)

—_— =

11
1 11
1 x 1
1 1 x
11 1 1
0x-1 0 a
0 0 x-1 0
00 0 x-1
(Applying R,-R,R;-R,R,—R)
x-1 0 0
= (x+3)] 0 x-1 0
0 0 x-1

I

(x +3)

Applying the property of determinant:

Q5 IfA

Ans. Giventhat: A = |:_

[l 2] 3
AB=

IABI

(x+3)(x—1)(x—1)}x—1)
= (x+3)(x-1)' = RHS.

1 2 =3 1
= 10 , B= 4 -1 then verify

(AB)'=B7'A"\

. 1
(Applymg X+3 C,)

IAl=0+2=2=%20

e

L7~
.‘ng [IPLE CHOICE QUESTIONS
O W lestion has four possible answers. Select
"1&c0rrect answer and encircle it.
Q.U/1f A'is a square matrix of order 2, then |kAl

equals. (Lhr 14, 19 G-II)(D.G.K 17 G-II)
@ KAl ®) F1Al
() 2kI1Al (d) X 1Al

If two rows of any square matrix are identical,
then the value of determinant is:
(Lhr 14 G-I)(Mtn 15 G-II)

() 1 (b) -1
(©0 () 2

-1 3 |
18 =0,thenx=

x 1

(Lhr 15 G-II) (Min 14 G-I)

(a) a (b) -3

1 1
© 3 @ -3

If the matrices A and B are conformable for
multiplication, the (AB)' equals to:
(Bpr 13-14, Mtn 12 G-I)(Swl 17)(Lhr 17 G-II)

(a) B'A' (b) AB
(c) BA (d) A'B'
1 2 -3
Q5 IfFA={ 0 -2 0 |, then Ay equal to:
-2 -2 1
(Bpr 14)
(a) 2 (b) 0

(c) -1 ) -3
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b ¢
Q.6 The value of determinant | a b ¢ | equals
Xy z
(Mm 10 G-II)
abe
(a) abc + xyz (b) xyz
(c) abc —xyz (d) zero
2 3 -1
Q.7 Thevalueof | 1 1 0 |is: (DGKI12)
2 -3 5
(@) 0 (b) 2
() -1 (d) -3
Q.8 If in a square matrix, two columns are identical
the Al = (Fbd 11)
(a) =1 (b) O
() 1 (d) 2
Q.9 If A is a square matrix of order 3 x 3 then | kA |
equals: (Lhr 09)(Mtn 18 G-I)
(Lhr 09-10 G-II)(Bpr 15)(Sgd 16)(D.G.K 17 G-)
(a) kIAl (b) K2 1Al
() KAl (d) K'1Al
21
Q10 IfA= 6 3 then cofactor of 6 is:
(Lhr 08 G-I)(
(@1 (b) -1
(c) -6 (@ 3
Q.11 If |A| is the determinant of a squar A
then |A|is:

(a) Always positive (b) Mo
(c) Always -ve (d)
Q.12 If two rows (or two
matrix are identi
elements are el
determinant is

1
®) &

(d) none of these.

(a) is zero.

(c) —lAl

Q.15 Minors and co-factors of the elements in a
determinant are equal in magnitude but they
may differ in
(a) order
(c) sign

Q.16 If A is a square matrix sucly
A’=1,thenA™' =
(@) -A
(€) A+l

(b) positig

(Lhr 08)
@ A
(€) —I1Al d)
X3 matrix A is multiplied
fant of the resulting matrix

(b) 27 Al
d) 91al
a
ap an
= ay 2y dn
hendy; Ap+apAp+apAp=
(a) O (b) 1Al
(c) ladj. Al (d) none of these
1 =23
0 A= -2 3 1 |,thenA;; equals:
4 32
(a) -1 OR!
© 7 (d) =7

Q.21 The co-factor of an element a; denoted by Ay =
(Mtn 16 G-II)(D.G.K 17 G-I1, 19)

(@) =17 My (b) =D)™ My
(©) (D" My (d) ()™ My
a b c
Q22 IfA=| d e [ |[,thendetA isequal to.
a b c
(Mtn 15 G-I)
(a) 0 () 1
(€) (a—b)c—a) (d) a’—ab+ac+b’
Q.23 (A™'is equal to. (Lhr 16 G-I}
(@ A (b) AT'A
(©) (AY’ (d) -A'
Q.24 Of A is non-singular matrix then (A')' equals.
(Gjw 16)
(a) A' (b) A
(c) -A' (d) -A
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13 Q236 If A =[a]na, then | kA| =: (Lhr 19 G-IT)
Q.25 My of|: ] is, (Mtn 16 G-I) @ Al ®) ¥|Al
2 3 © k|Al @ x|Al?
(a) 1 (b) 2 123
© 3 (d) -3
Q.26 If |A] is the determinant of a square matrix A Q37IHA=[ 0 0 I |, thenM,, = 19G-)
then |A|is: (Lhr 08 G-I) 45 2
(a) Always positive (b) Modulus of A (a) 13
(c) Always —ve (d) May be +ve or —ve (c) 10

Q27 If A and B are non-singular matrices, then

(AB)"' = (Rwp 15, 16)(Fbd 15)
(a) B'A™ (b) A" B
(c) (Bt\)’J (d) none of these.

Q.28 If A is a square matrix, then

@ lal=a ) lall=-a
(© lal=al (@ Al=A

Q.29 The value of determinant of an identity matrix
is equal to, (Sgd 17)
(a) O (b) 1
(c) -1 (d) 2

Q.30 If two rows are interch d, the deter

of resulting matrix, (AJK 17,
(a) 0 (b) —lAl
(c) Al (d) In

31
Qa1 ll‘A=|: 42 ],Ihen cofactor of “4” is:

(a) 1 (b) -1
(c) 4 @3
Q.32 The determinant of any uni

{a) Lessthan 1
(c) 1
Q.33 If A and B are no

(a) A'B"!
(C) B-IA-I )
Q.34 IF A is4 €4 malix thef? | KA | =
(Fbd 19 G-I)
4 2 2
() ) K |Al
4
©K @ K |Al
Q.35 For any matrices A and B then (AB)' equals
(Gjw 19 G-Il
(a) AB (b) A'B'
(c) BA" (d) BA

Q.30 If “A” is a square and (X)' = - A, then

“A” is called;, (Rwp 19)
(a) Skew Syb etric
(c) Skew Hg d)) Hermitian

Q.31 If 1Al = 5, then (Swl19)

ERS TO THE QUESTIONS
pw rank of a matrix.

-IT)(Rwp 18, 19)(Fbd 19 G-ITI)(DGK 19)
of non-zero rows in echelon form or
edoeed echelon form is called the rank of the
matrix.

For example;

[=2 = S ¥

Q2
Ans,

Q3
Ans.

Define a Symmetric Matrix. (Mtn 18 G-I)

A square matrix A is said to be symmetric if Al=
A

Define a Skew Symmetric Matrix.

(Mtn 18 G-I)(Swl 19)
A square matrix A is said to be skew symmetric if
Al=-A
Define Hermitian Matrix.  (Bpr 16)(Fbd 19)
A square matrix A over the field of complex

Q4
Ans.

—\t
numbers is called Hermitian matrix if (A =A

Define Skew Hermitian Matrix.
. A square matrix A over the field of complex

Qs

numbers is called Skew Hermitian if (A)‘ =—A
Define an Upper Triangular Matrix.

(Gjw 19 G-II)
A square matrix in which each element below the
diagonal is zero is called an upper triangular
matrix.

Q6

Ans,
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1+ l] Find (A)

=1

i1+
Ans. A =
1 -i

-i 1-i
[ :| (Replacing i by - i)

@l

1
Q8 IfA= |:+:| find A (A)*
i

i
Q7 If A =[
1

(Lllr 10 G-I)(Sgd 16)

A=| 1+i -i

:(E)‘:[l 1-i -]
1
T+i |[1

Now A(A)'= 1-i -i]

LONG QUESTIONS

-1, 2016)

"R, and R, - 3R))

i 1
(Applymg 3 R;)

(Applying R, — 2R, and R, - 5R;)

4
= Rank of matrix = 2

Define rank of a matrix and find rank of given

Number of non-zero rows = 2

1 -1 2 3
matrix. 2.0 7 7
3 1 12 -11

Ans. Rank number of non-zero rows of a matrix when it

is reduced to Echelon form.

1 -1 2 -3

20 7 7

31 12 -1
1 =2 2 -3

R.-2R,

Rs—3R, 0 2 3 -1

———Lo0o 4 6 2
1 -2 2 -3

12R;

—_— | 01 32 -1
0 4 6 -2
1 -2 2 3

R3—4R,

—_— 01 32
00 0 O

Rank = 2
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MULTIPLE CHOICE QUESTIONS

Q1

Q2

Q.3

Q4

Qs

Q.6

Q7

Q8

Each question has four possible answers. Select
the correct answer and encircle it.

100
Rank of matrix| 0 1 0 [is
000
(Sgd 13)(Lhr 15 G-I)(Rwp 15)
(a) 1 (b) 2
)3 (d) 4
1
The rankof| 0 |[is: (Lhr 13 G-I)
-1
(2) O (b) 1
© 2 (@) 3

A square matrix is Skew Hermitian if (K)' =
(Lhr 06 G-I)(Mtn 18 G-II)

@ A ®) A
(c) Al (d) -A
A square matrix is symmetric if A' equals:
(Lhr Board 2007 G-I) (Sgd Board )

@ A (b) -A
A

) A 35

Rank of a null matrix is

(a) 0 (b) 1

{c) does not exist
(d) equal to its number of row:

If a matrix A is symmeti skew
symmetric, then
(a) A is null matrix
(b) A is unit matrix
(c) Ais triangular
(d) Aisdiagon
A square m: ian if (T\-)t=
(Rwp 17 G-I
@ A vy
© @ A
-
The mathix A is skew Hermitian if \A/ =
(Lhr 15 G-IN(Mtn 17 G-IT)
(@) A (b) - A
© -A @ A

371Page
Q.9 [n a diagonal matrix, all el ts except those
of the diagonal are ............ .
(a) equal (b) not equal
(c) one (d) zerg

Q.10 If A is a square matrix, t
(a) null matrix (b)
(c) symmetric matrix (|
Q.11 If A is a square matri
(a) null matrix

(Sgd 16)

0. (b) (1,0,0)

,0) (@ (0,0, 1)

Juare matrix A = [a;] with complex entries

is called skew Hermitran if (A )' is equal to.
(Sgd 16)
(a) A (b) -A
(c) 1Al (d) -1Al
Q.15 A square matrix A is symmetricif A'=
(Lhr 12 G-I)(Lhr 18 G-I)

(a) -A (b) A
(c) A' (d) A?
Q.16 A matrix X is skew symmetricif: (DGK 11)
(a) X'=X (b) X'=-X
() X=X"' @) X=-X'

Q.17 An element aj of a square matrix A = [aij] is
said to be above the diagonal if
(a) i=j (b) i<j
(c) i>j ) i=j

Q.18 An element a; ; of a square matrix A = [aij] is
said to be below the diagonal if
(@) i=j (b) i<j
(€) i>j (d) i=j

Q.19 An clement a; ; of a square matrix A = [% j] is
not a diagonal element if
@ i=j (b) i<j
(©) i>j ) i#j
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1237
Q20| 045 i

006
(a) scalar matrix

@

(b) diagonal matrix

(c) lower triangular matrix
(d) upper triangular matrix

1007
230 |is.

4564
(a) scalar matrix

Q.21

(b) diagonal matrix

(c) lower triangular matrix
(d) upper trangular matrix

0127
Q22| 304 [is

560
{a) scalar matrix

(b) diagonal matrix

(c) triangular matrix (d) none of these

Q.23 An element a; j of a square matrix A = [ﬂi _|] is
said to be a diagonal element if

(@) i=j
© i>j

[ ¥

1
Q.24 The matrix| 0
0

(a) Diagonal
(c) Triangular

Q.25 The value of determinant

(a) O
{c) 8
Q.26 The rank of [1
(a) Zero
{c) 2
Q.27 A matrix Alls

(@) A'=A

(©)

Q.28 A squ
equal to.
(@) A

(c) -A'

(b) i<j
(d) i#]

0
4 |is: (Lhr 13
6

(b) Scalar
(d) Singular

metric if,
(Lhr 18 G-I)
) Al=—A

(@) (A)=-A

atrix A is skew symmetric. If A' is

(Bpr 18)(Rwp 18)
(b) -A

(d) A

Q.29 A square matrix A= [ay] in which a; = 0 for i >j

is called: (Lhr 19 G-II)
(a) Upper triangular (b) Lower triangular
(c) Symmetric (d) Skew.= symmetric
4 x 3
Q30ifA=| 7 3 6 |is agsin maftrix, then *x’
231

is equal to:

‘of the form ax + by + cz = 0 is called
goous linear equation in there variables.
augmented matrix?

patrix [A : B] obtained from a system of
equations by placing the constant column
matrix B to the right of the co-efficient matrix A is

P called the augmented matrix.
Q.3 Differentiate trivial and non-trivial solution.
. For a homogenous system of linear equation
AX=0

A solution in which all variables of system are
equal to zero exist and is called trivial solution.
Any other solution of the system is called non-
trivial solution.

LONG QUESTIONS

Q.1 Use Cramer’s Rule to solve the system.
2x+2y+2=3,3x—-2y—-2z=1,5x+y—-3z=2
(Mtn 14 G-I1, 12, 15 G-1,)(Rwp 14 G-1I)(Sgd 13 G-1)
(Lhr 15 G-I}(Gjw 16)(Mtn 13,15,16, G-I)
(Swl 13 G-I) (D.G.K 14 G-II){(Fbd 19 G-1I)
2x4+2y+z =3

Ans. Giventhat 3x—2y-2z=1| ... (1)}
5x+y-3z =2
This can be written as:
22 1 X 3
3 -2 -2 I:yj|=[l:|::Ax=B
51 3llz 2
2 21
Now, A =3 -2 =2

51 -3
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IA =

22 1
322
51 -3
-2 2 32 3 -2
||—3 ‘5—3‘“’51}

2(6+2)— 29 + 10) + 1(3 + 10)
2(8) - 2(1) + 1(13)
16-2+13=2720

32 1
1 -2 2
2 1 -3
TAT
-2 =2 1 -2 1—2}
||—31_2‘2—3 g
27

6 +2)-2(=3+H+1{1+4)
27

-2+ 15 24-2+5 27

27 =27 T,
23 1
31 -2
52 -3
1Al

1 2 3 -2 31

2|2—3"3|5-3 s

27

2=3+4)—3(=9 + 10) + I(6
27
2() =31+ (D)
27
2-3+1 0
277 T 21 %

2 2

Q.2 Solve the following system of linear equations by
2% =Xz +x3=8

Cramer’s Rule X; + 2X; + 3x;=6
X—2X;3 - X3 =

+1

{1 2 12
-GNy 1 ~2‘
A-2+4)+ 1(-1-2)+ 1(-2-2)

= 2(2) + 1{=3)+ I(—4)
=4-3-4=-320

g8 -1 1

6 2 2
12 -1
So, x =" T1ar__
22 6 2 6 2
8‘—2 -1|_H)‘ 1] Y —2}
= -3
(244 + 1(-6-2)+ 1(-12-2)
= -3
8(2) + 1(-8) + 1(=14)
= -3
_l6-8-14 _16-2_ -6 _,
3 3 3
28 1
16 2
11 -1
= TTUAN
6 2 12 16
2‘1 -1 ’8‘ 1 —1‘”‘1 1
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_2A6-2)-8(-1-2)+ (1 -6) Now,
- -3
AR - B3+ 1(=5)
= -3
_ -16+24-5 _ =21+24 _ 3 -1
=T33 T3 TmTo 1
2-18 1 2
1 26
and x, = %
2|26' 1|l6|812|
I R e P Y B B
- -3
_22+12)+1(1-6)+8(-2-2)
- -3
_ 204+ 1(=5) + 8(4)
i -3
_B-5-32 _28-37_-9 .,
-3 =3 T3 1 —2‘ 1| 1 -4
[L=2x=--Lx-=3 R A S
Q.3 Solve the system of linear equation. l 9
PR 34+ - 1(1-4)—42+1)
X +X; = 2x3 ==4 by crammer’s rule. 9
X+ 20— %=1 _36) - 1(=3)-43)
(Rwp 11, 13)(Fbd 16)(Sgd 16)(Gjw 19 G- = 9
Ans. Giventhat: 3x, +x,-x, = ~4, x, _ lB+3—12_2_ 1
=—4,—x,+2x._,—x,=l - 9 T
This system of equations can b
AX=B i £ 1 4
Here, x5 A1
’ 1 -4 ’ 1 - | 11 ‘
= 3 -1 +(=4)
A = ! -1 -1 2
- 9
30+8)-1(1-4-42+1)
(Al = = 5
_ 3913 -4(3)
=3 9
7+3-12_ 18,
= - 9 -9 -
=33)-1(-3)-1(3)
9+3-3=9=20
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146 M2

QA4 Find the value of A for which the following 14
system does not possess a unique solution. Also = 01 = M -1
solve the system for the value of A.

x+dn+dx; = 2

I
oo -
o -
[=RINEE-
=
I

000 MO

g +x-2x = 11 St =l =
3%+ 2%, - 2% = 16 and X, +4x,+ 6%, = 2= f X, = 2
xl+4x2+hl=2 X, —8x;—4+6x, = 2| 4=2

Ans. Giventhat: 2x, +x,—-2x, =11 [ | ()
Ix, + 2%, - 2x, = 16

E]

14 2 X 2
This can be writtenas: | 2 1 =2 || %, | =] 11

32 2] x 16
The augmented matrix is:
14 32 M 2 Th
§ ; _i ;: i; inearieg gn in three variables is:
*4 i 6 g ' (Sgd 13 G-
! @ ©.b ) ©. 1.0
RO -7 -2-22. M 7 4
R (il 0. 0) (d) (0.0.0)
8 -10 2=2 M 10 Q20The (0, 0) solution of the syst by =0
. e (0, 0) solution of the system a;x + by =
(Applying R, 2R, and R, - 3R,) and a:x + byy = 0 is called. (Lhr 16 G-I}
1 4 LM 2 (a) Constant (b) Inconsistent
R0 1 2+1 Moo (c) Non-trivial (d) Trivial
The system of linear equations ax + by =0, cx +
LO -10 -2-3A M 10 dy =0 has a non-trivial solution, if
Applying R, + 10R: (a) ad-be >0 (b) ad-be <0
14 2 M2 (c) ad—bc=0 (d) ad—be=1
2420
R 01 M -1
6-X
LG 0 == M o

= 01




Chaprer 4

SHORT ANSWERS TO THE QUESTIONS

EXERCISE 4.1

Multiplying both sides by (ax
standard form.

Q.1 Define quadratic equation.
Ans. An equation of the form ax® + bx + ¢ = 0 is called
quadratic equation where a, b, ¢ are real numbers

anda=0.
Q.2 State two basic techniques for solving quadratic
equation. (Sgd 18)

Ans. There are two basic techniques for solving a

quadratic equations:

(i) Factorization.

(ii) Completing square method.

Solvex’ +7x+12=0

X+ 7x+12=0

X+3x+4x+12=0

x(x+3)+4(x+3)=0

(x+3)x+4)=0
x+3=0 or
x=-3

Solution Set = {-3,—4)

Q4 Solve the equation x(x + 7) = (2x — 1,

(Gjw 16)(D.G.K 17 G-D(Mtp 18 G-I
Ans. x(x+7) =(2x-1)(x+4)

Q3

Ans.

Either x+4=0

x=-4

L+7x =2x+8x—x-
0 =2-x+7xA7x —
0 =x’-4
0 =x-2
0 =(x—=2)((+2
Either x-2=0 X =0
x=2 -2
Solution set = {2 &2
Q.5 Solve the'equal +Eh_—1=a +b
(Lhr 08 G-1)
Ans p— -4+ b
a b
{nx-l' +[r-a}=0
[a—b(ax—1)] jh n(bx_1)1
ax—1 ] bx-1

(ax = 1)(bx - 1)[{

(bx-1) (a—abx & 1) [b-abx + a) =
1I)(a + b—abx)= U

#%— 1)} =0

ax + bx-2=0
x(a + b)=
2
a+b
a+hbh 2
a+b}

X=

-899=0.
By cumpiling square method.
-2x-899=0
x2-2x (1)-899 =0
—2x(1) + (1)2-899 - (1)2=0
(x2=2(x)(1) + (1)2} =900 =0

(x—1)2 =900

(x-12=(30)2

x-1=%30
x-1=30 orx—1=-30
x=30+1 x=-30+1
x=31 x=-29

Hence solution set is | -29, 31 }
Q.7 Solve the equation by completing square.

X —3x-648=0. (Rwp 17 G-I)
Ans, xX*=3x-648=0

(x)* -2 .%x=648

oot (e wene )
( ~%) =648+§ 2
(%)

259249 2601
=74 T4
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Chapter No. 4 (Quadratic Equation)
Taking square root
3_,51 3 s
x-5 =5 or  x-3 =7
. 351 3 =51
Either Xx=33=5 x-3 =75
.3 .51 3 51
X =3 + 2 b 4 =§—T
3+51 3-51
== ==
54
=5 =27 =%3=_24

Solution set = {27, =24}
Q.8 Solve 5x* + 2ax — a’ = 0 by quadratic formula.
(Fbd 16)(Swl 19)
5x%+2ax—a’=0
By quadratic formula
—b 4[> — dac
= 2a
(2a)° — 4.5(-a)’
2x35
“2a+ 1[4;1‘ + 20:12
- 10
—2a++/24a"
- 10
—2ai2n'\[a _2a &t\@l
10 = 10

a-1 316!
5
Solve by quadratic formula 155> +

(Mtn 11 G-IN{Rwp 17 G*
155" + (2a)x—-a’=0
Applying quadratic formula

Ans.

=2a+

Q9
Ans.

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

O. equation of the form ax® + bx + c = 0 is

adralic if: (Rwp 15) (Sgd 13)
alpa’= 0 (b) a=0

I(C) b=0

4

Solnti

(d) b0
set of the tion x*—3x+2=0is
@ {-1,2 } ®) {1,-2 }
© [-1,-2 } o (1.2}

Q.5 A quadratic equation ax® + bx + ¢ = 0 becomes
linear equation if. (Mtn 16 G-I)
(a) a=0 (b) b=0
(c) c=0 (d)a=b
Q.6 A quadratic equation has degree.
(Lhr 17 G-1,I)
(@0 ()1
(© 2 @3
Q.7 Roots of the equation x* = 7x + 10 = are.
(Lhr 18 G-II)
(a) (2,-5) (b) (-2,5)
(© (2,9 ) (-2,-5)
Q.8 The degree of the equation X +3%+dx+5=0
is:
(a) 4 (b) 3
(©) 2 1
Q9 A quadratic equation has degree,
(@ 0 (b) 1
(©) 2 3
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EXERCISE 4.2

SHORT ANSWERS TO THE QUESTIONS

Q.1 What is an Exponential equation?
(Sgd 13 G-IN(Rwp 16)
Ans. Equation, in which the variable occurs in the
power, is called exponential equation.
Q.2 Define reciprocal equation.
Ans. An equation which remains unchanged when x is
replaced hy%.
Q.3 Solve the equationx" —x"™ -6 =0,
(Min 18, 19 G-T)
Ans. x"?—x"-6=0
]_El Y = xH-l = y;‘ = (X[I-I)Z = xlﬁ
Y -y-6=0
y1 -3y+2y-6=0
¥y—-3)+2y-3)=0
(y-3Ny+2)=0
y=-3=0 y+2=0
y=3 y=-2
=3 XMoo
(xlﬂ)ﬂ = (3)4 (‘IN)-! = (_2)-1
x=81 x=16
Solution set = {81, 16}
LONG QUESTIONS

Q.1 Solve the equation (x+1)(x+2)(x+3)(x14) = 24.

[ +4x + 1x +4][x + 3x
[x* + 5% + 4][x" + 5x +
Put X + 5y = y,50
ly+4]ly+6] = 24

When
Either
When

Q2 Solve3™'-123*+81=0 (Lhr 17 G-1I)
Ans. Given that: 3™ —12.3'+81 = 0 = 3.3
-12.3'+81 =0

34243

32‘.%-12.3’“31:0:. 0

3%-36.37+243 =0
Yoy > 32'=y2.
Yy -36y+243 = 0=

yz—ly—4 =0 = y2—4y+y—4 =0
Yy-4)+1y-4) =0 = (y-4dy+1) =0
=-1,4

=x 2 xX+x+1=0
LAY -4 _ -1+
2(1) - 2

_o1zq3

- 2

1-4

2
x4+l
— =

When y 34=:x+%=4= 4

=> x4+l =4x
X—dx+1=0

_ o a0 | 4#a16-4
- 21 - 2 =

414/12
2
2(2£4/3
_ 42 3=(Twr)=2i\ﬁ

S.Set = Li;‘z,zi\ﬁ]
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Q4  Solve the equation. 98132 9%+/49 9%7
N N YT T T 16 T a6
( —-j'+3(x+-]' =0 9+17 9-7 1
"Min 13 G- e (3D 1S G TX8pd YW Tl e T8
(Mitn 1 ~I)(123prl )(D.1 K 15 G-I)(Sgd 19) When, y=1=2= 1 = 2 =0
: 1 ER |
Ans. Given that: ( —;J +3(x+;J =0 = x +.7 | When, y =5 =2 =
1 = 2 =27 =
—2+3( +—) =0
Tt S.S =(-3,0)
2 1 1
(x'+?)+3(x+;)—2 =0
) Q  Each questign . Select
1 n _ 2 1 _ the correct di
Put x+7 =y = (x+x] =y = x +;r+2 =| @1 Equation

2 . 2

y =X +;z =y-2

s Y -243y-2=0 = y+3y-4=0

= y1+4y—y—4 =0
Yy+d-Iy+4) =0 = (y+dhy-H =0

= y =-41
1 P41
Wheny = -4 = X+7 = -4 = %:—4
X+l=-4x o x+4x+1=0
_ Ax@i-aayn) -a\16-4
- 2(1) - 2
_ —A+412
- 2

—4+2
2

Q5 Solved?2 0 (Gjw 19 G-IT)
Ans. 4 .

4222'—92* 4
= 8( -

Let,

8y’ -9y+1= 0

—9) — 4(8)(1
2(8)

equation:

(d) Lin:ar

equntmn =3 is true only if:
(Mtn 11 G-)
(b) x=3
1 _—
-3 (d) x=-3
QIAn equation 16(x' + 1) = 8 (1 + x) + 9xF = O is of
the form: (Fbd 15)

(a) Exponential
(c) Rational

(b) Radical
(d) Reciprocal

4 4= %, then x is equal to:
(Lhr 13 G-I) (Fbd 11, 17)

(a) -5 (b) -2
1
(€ 3 (d) 2
Q5 x +% =4is. (Mtn 16 G-II)
(a) Recipracal Equation
(b) Transcendental Equation
(c) Quadratic Equation
(d) Identity
Q.6 Ifd4™= ; , then x equals. (D.G.K 17 G-I}
@ § ® -%
(©) 6 (d) —
Q.7 M‘4"=%,|henx= (Swl17)
@ 1 (b) -3
1
© -1 Ok
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Q.8 A reciprocal equation remains unchanged when
x variable is replaced by. (Rwp 16)(Mtn 18 G-II)

1
@ 3 -3
1
©) (d) —x
Q.9 1f 3"+ 2" = 5%, then the value of xis. (Bpr 18)
() 0 (b) 1
() 2 (d) 3

Q.10 A reciprocal equation remains unchanged when
variable x is replaced by (Gjw 19 G-IT)

1
(a) - (b) X
1
© (d) —x
Q.11 An eq which r hanged when x
is replaced by % is. (Bpr 19)
{a) Exponential (b) Radical
{c) Reducible (d) Reciprocal
Q.12 The number of roots of polynomial
8x°—19x’ - 27 = 0 are: (Mtn 19 G-I)

(a) 2
(c) 6

(b) 4

SHORT ANSWERS TO THE QUESTION

Q.1 Define radical equation,

Ans. Equations involving radical expression of the
variable are called radical equation.

Q.2 Define extraneous roots.

Ans. To solve a radical equation,

equation free from radical

that are not solution o
such roots are called g

+x+ 1=0

—lxyl1-4 -—1+-3
= > = 5

and x

4
f!-a-i 3i =2(-

of unity is
017)(Lhr 09 G-II)

3 i):~1 + 2= D(31)
(1589

2
7i)” + 2)(\31)

1-3 + 2\f3i
= 4

1+ 3i)_—l+
4 =2

each complex cube root of unity is square of the

3i

ohér.
3 Prove that 1 +w + w” = 0 or show that sum of
cube root of unity is zero.
(Lhr 17 G-1, IT)(Mtn 12 G-II)
Ans. We know that cube root of unity are

RPN = Y =
= 2 - 2

and w

3i

_1- iz -1
Q4 Shnwum:(i) =

]
W+ ({l)2+7(13(\f-) 1—3:‘_1\ﬁi

7-z+42\!31:2(-1:\/'): 3i

(Sed 13 G-I)

-1 +
2
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Q.5 Prove that (Rwp 17 G-I)(Fbd 18)
9 9
1443 -3

( 2 +( 2 ) =72

Ans. LHS
1+y53) (1=

=2 T2

=(-w)"+(-w)’

=—w—w"
—(w’)’ _ (“,J)lu

=-1*-1°

=-1-1=-2=LHS
Q6 Provethat (-1 + \23)' + (-1-+/23)'=-16

(Lhr 08, 09 G-I)(Fbd 17)(Gjw 19 G-I)(Mtn 17 G-1I)

Ans. LHS. = (-1 + 753)" + (-1 -3)’

LB )

=[20]* + [20)2]4 =160"+ 16 0°

=16 {cnv @ + (m’)zv «? }

=16 {mv 1+ (1) 0 } ;usingu)3=1

=16 {0 + 0 )=16(-1)using | + @ + @*=0

=-16=RHS.

Q.7 Show that - y] =(x—y)(x—-wylx— wzy)
(Mtn 18 G-1II)(Gjw 19 G-II)

Ans. LHS
= (x = y)(x = wy)(x = wy)
=(x- y)[xi —wxy — wxy + wy
= (x— Y= (W2 + W)xy + Ay
= (x =YK~ (~Dxy +¥
= (= xy +y)
=x'-y'=RHS
Q.8 that its root
w’. (Mtn 17 G-
L X4+ x4+ 150

(—1 = ]z =12+ (=32 + 2= (=3
2 - 4
1—3+2ﬁ—-3 _m2+2-3

= 4 =
_2=14y-3)
- 4
Both roots are square ol
. =1++-3
if =" ,th

foots of unity.

(Lhr 18 G-I)
x'=1
or
lx x+1=0

x=1 x=-1
xX+1=0
x’=-1
X+xi

d sum=1+(-D+i+(-i)=0
product = 1(-1)(i)(-i) = (1)~ =i*=~1
Q.10 Write two properties aof the cube roots of unity.
(Fbd 19)
Ans. 1. Sum of three cube root of unity is zero.
2. product of three cube root of unit is one.
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select
the correct answer and encircle it.
If w is complex cube root of unity, the value of
w' is: (Bpr 14) (Mtn 08)
(a1 (b) zero
(c) -w (d) w
Factors of x° —y" are: (Mtn 08 G-1I)
(@) (x = Y+H4+xy) (b) (x—y)(x* +¥)
© (x=y) =y} (d) (x+E +yD)
If w is a complex cube root of unity then the
equation with roots 2w and 2w’ is:
(Mtn 09 G-II)
() X’ —2x+4=0
() x’-2x-4=0

Q2

Q3

(@ xX+2x+4=0
(€ xX*+2x—-4=0
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Q4 The quadratic equation with one root i is: Q16 The sum of the four fourth roots of unity Is:
(Min 10 G-I) (Lhr 14 G-II)
@) x*+1=0 () xX*=1=0 (@0 (b) +1
©) x’'=i=0 (d) X’ +i=0 (e) -1 i
Q5 If w is complex cube root of unity, then | Q171 +wi=? (L -1 & 1D)
conjugate of w is (Lhr 15 G-Il) (a) w
(@ w* (b) —w* © w*
(c) -w (d) ¢
Q.6 The product of all four fourth root of unityis: | e
(Mtn 12 G-I, 17 G-I)(Lhr 18 G-I)
@1 (b) -1 @
© & (d) 2
Q.7 1w isa cube root of unity, then wi=2? (c)
” © (Mtn 12 G-IH(DGK 19) —lare (Mt 16 G-II)
a) w W P
© -1 @1 O 1w
Q.8 If wis a cube root of unity, then w?rw? i1 () —w,~w
equals: (Fbd 16)
(Mtn 13 G-I) (DGK 15 G-1I) (Swl 13)(Rwp 17 G-II) (0) 0
(a) O (b) 1 ( (d) -2w
© 2 (d) 3 P of all cube roots of unity is.
Q.9 Four fourth roots of 81 are: , (Fbd 17)(Sgd 17)(Lhr 14 G-I)(Gjw 15)
(a) £4,+4i (b) £2,£2i (a) 1 () 0
(c) £3,+3i (d)y +£9,+9i () -1 ) w
Q.10 If w is a cube raot of ““li:i’ ““:'3‘ Il)+ ‘é; > Sum of complex roots of unity equals.
(Lbr 11 G-D(DGK 13 G- (Rwp 17 G-D)
:2; 21 Eg; iw @ 0 (b) -1
Q.11 If w is complex cube root of unity, thel @1 @ w
G Q.23 w’ equals. (Rwp 17 G-I)
@ 0 ) 1 (@) 0 (b) —1
(© i ) 1
©w « Q.24 If w is complex cube root of unity, then w'* =
QI2 1+w+w'=0: 14 (Bpr 14) (AJK17)
() w (b) (@) w (b) —w
©w ( © 1 () -1
Q.13 Four fourth rgo! d Q.25 The four fourth roots of 16 are.
Fbd 14)}(Min 17 G-I) (Mtn 17 G-IT)
@ -1+ =2.2,-20, 2 (@) -1, 1,i,-i (b) -2,2,2i,-2i
{e) = Mol () =3,3,3i-3i () -4,4,4i-4i
Q.14 ir(t s the imagi 7°83§ root of unity then w* Q.26 If w is the cube root of unity then w =
(‘a) ) ®) -1 . (Lhr 16 G-T)
S (a) w* ) 1
©) w d) w 2
Q.15 Sum of all'three cube root of unity is: () w™ @ 1+w
(Lhr 14 G-IN(Sw1 17) Q.27 Cube roots of unity are. (Fbd 18)
@ 1 (b) -1 (a) —1,-2,1 (b) I,-1,w
(0) 3 @o © 1,w,w (@) -1, —w, -’
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Q.28 If w be the cube root of unity, then w*=

(Lhr 18 G-I)
—l—lﬂi l—}fﬂi
(a) 2 (b) 2
@1 @ L
Q29 The polynomial ax’ + bx* + 8 has degree:
(Fbd 19 G-I)
(@) 8 (b) 3
(c) a+b (d) 5
Q30 If mis cube root of unity then 0™ + @™ + 1=:
(Fbd 19 G-II)
(a) 1 (b) 2
© 0 (@) -1

Q31 If @ is complex cube root of unity then "

equals. (Gjw 19 G-II)
(a) 1 (b) zero
© o (@) -o
Q.32 The sum of the four fourth roots of 81 is:
(a) O (b) 81
(c) -81 (@ 3

Q.33 If “w" is a cube root of unity, then
L+w-w)l-w+w) will be equal to:

(Rwp
(a) 3 (b) 4
{c) 2 (d) 1
Q.34 If w is cube root of unity, the 0 —0) =
119)

(a) —8w

is non-negative i
term exist in

if and only if fla) = 0 ie,
(x — a) is a factor of f(x) if and only if x = a is root
of the polynomial equation f(x) = 0.

Q3 Use the remainder theorem to find the

remainder when x* + 3x + 7 is divided by

x + 1L (Mtn 08 G-[)(Mtn 18 G-II}

Let f(x) =x"+3x+ 7.

X+ Il=0=x=-1

Putting x =-1, we have

By remainder theorem Remaindeg= )
=1 + 3(-1)

Ans.

is divided by x - 2,
value of k.

[)(Bpr 18)(Fbd 18, 19 G-1I)
-+ 3

Q.57 Find the values of a and b if -2 and 2 are the
roots of the Polynomial. (Federal 14)(Fbd 17)

X’ =dx® + ax + b,

. l.J::I.f(:():J&“~4xz +ax + b
Since —2 and 2 are roots of f (x).
f(-2)=0

7

=  (-2)'-4(-2)" + a(=2) + b=0

= —-8-16-2a + b=0

= -24-2a+b=0

= 2a-b=-24 ... (i)

and f(2)=0

= (2*=4(2) +a2) + b=0

= 8-16+2a+ b=0

= -8+2a+b=0

= 2a+b=8 ... (ii)

Adding egs. (i) and (ii), we get
4a=-16

= a=-4

Putting a=—4ineq. (ii), we get
2(—4) + b=8

= -8B+b=8 =b=16

Hence a=-4 and b=16.
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Q3 When the polynomial x* + 2x" + kx + 4 is
LONG QUESTIONS divided by x — 2, the remainder Is 14. Find the
Q.1 Use synthetic division to find the values of p and value of k. (Mtn 17 G-I)
q if (x + 1) and (x — 2) are the factors of the | Ans. f(x)=x>+2x"+kx+4
polynomial x* + px* + qx + 6. Put x=2
(Mtn 13 G-I)(Bpr 12)(Bpr 18)(Swl 13)(Mtn 11 G-1I) f(2)=2"+2(2) + K2 +4
Ans. LetP(x) = x3+pxz+qx+6 —84+8+2k+4
& x+1 = 0=2x=-1; x-2=0 = x=2 —20+ 2k
-t o q 6 By remainder theorem f(2).= |
-1 -p+l P-lq 14=20+2k
211 p- -p+tafp-g
1 +1 +5 ¥ ol jal
1 2 2p+2 he polynomial.
1 zhiS a remainder of —4 when
B | P (Mtn 16 G-)(Lhr 17 G-I)
Since x + 1 and x = 2 are factors of P(x), so
p-g+5=0 Tx+6
P =9q-5 ... (D&p+Hq+3 = 0 ... 2

Putting value of eq. (1) in eq. (2):
q-5+q+3=0=>2q-2=0=>2q =2

= q=3=@=1
Putting value of g in eq. (1):
b =1-5 =

Q.2 Find the values of a and b if -2 and 2 are roof
of the polynomial x* — 4x + ax + b.

(Sgd 13 G-11)( 19)

Ans. Letf(x)=x"-4x* + ax + b
Since —2 and 2 are roots of f (
f(-2)=0

= (-2-4(-2)* + a(-2)

= -—-8-16-2a+b=0

= -24-2a+ b=0

= 2a-b=-24

and f(2)=0

= (2 -4(2) 4,

=

=

=

Adding e

=

Putting

= -8+b=8 =2b=16

Hence a=-4 and b=16.

-2)' + k(=2 - 7(-2) + 6
—8+dk+ 14+ 6

=12 +4k
B mainder, f(-2) = -4
—4=12+4k
-16 =4k
(k=]
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select
the correct answer and encircle it.
Q.1 The factor of X +dx—5is: (Mtn 09 G-II}
(a) x+1 (b) x+2
(c) x-2 d x-1
Q2 1 the polynomial f(x) is divided by a linear
factor (divisor) ax — 1, the remainder is:
(Mtn 13 G-II)
o) o
© f(a) (@ f-a)
Q3 The polynomial ax’ + bx® + 8 has degree:
(DGK 13 G-I)
(@) 8 (b) 3
(c) a+b (d) 4
Q4 —x*—x-1isdivided by x - 1, remainder is:
(DGK 13 G-II)
(a) 3 (b) -3
(©) 0 @1
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Q.5 The degree of constant polynomial is: Q.16 The value of the polynomial X -4+ 5x-2=0
atx=2is
(Fbd 12) (Bpr 11 G-T) @ 3 ® 2
(@ 0 (b) 1 © 1 @o
2 . @3 e Q.17 If - 1is a root of x’ - 5x°
Q.6 1 a polynomial f(x) = X* + 4x” — 2x + 5 is divided depressed equation is
by x— 1, then the remainder is: (a) - 5x%+ Tx+13 = 0(
(DGK 15 G-II) (Mtn 15 G-1) (Bpr 13) © X —6x+13=0 (
(Gjw 14)Min 18 G-I) | (518 The value of the polyn 46X+ X X —
(a) 4 (b) 8 Jatx=-2is
) 5 (d) -2 (@9
Q.7 2x*+2x+1is polynomial of degree: (Rwp 11) (c) 15
(a) 0 (b) 1
(c) 2 (d) 3
Q.8 If a polynomial f(x) is divided by x — i, then
remainder is (Sgd 13)
1
(a) f(-a) (b) f(— J (d) None of these.
1 1 ratlc equation w:tll 1 and 2 as roots is
@ fly @ fta) (b) X'=3x+2=0
Q.9 If =2 and -3 are roots of a quadratic equation, (d) None of these

then equation is:

@) x'+5x—6=0 (b) x'-5x+6=0

(©) x’=5x—6=0 (d) x’+5x+6=0
Q.10 Synthetic division is a process of:

(Sgd 13 G-I

(a) Addition
(c) Multiplication  (d) Division
Q.11 The degree of the polynomial 7x° +

(u) 2
{c) 5
Q.12 If x - 2 is a factor of

(a) 2
{c) 7
Q.13 If x* + 3x + 7 isfdliyid y x4 1, the remainder

(Lhr 12 G-I)(Mtn 18 G-II)
(b) 6

(d) -7

actor of 3x° + ko - 22x + 24, then

(b) 2
(d) None of these

Jegree of the polynomial 6x* + 3x" + 6x + 5

() 2
) 4

(€) 3
If X* + 3x* = 6x + 2 i divided by x + 2, then the

remainder is. (Sgd 16)
(a) —18 (b) 9
(c) -9 (d) 18

Q.24 The roots of equation x* - 5x + 6 are.
(Rwp 16)(Lhr 17 G-I)

(a) 2,-3 (b) -2,-3
() 2,3 d) -2,3
Q.25 The polynomial 3x” + 2x + 1 has degree.
(Gjw 16)
(a) 0 () 3
(© 2 ) 4
Q.26 What is the value of 3x* = 7x + 1 at x =—1 is.
(Fbd 16)
(a) =3 (b) 3
(c) 9 ) 11
Q.27 What is the degree of x* — 4x'y? + 7y"?
(Bpr 16)
(a) 3 (b) 4
(© 5 6
Q28 If x - 1 is a factor of 5¢* + 10x - k, the k equal
to: (Mtn 09 G-II)
(a) 10 (b) -10
(c) 15 (d) -15
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Q.29 x* - 3x’ + 2x — 6 has factor. Q2 What is quadratic equation whose roots are ..
(D.GK 17G-I) (Sgd 13 G-D)
(@) x—4 (b) x=3 Ans. Quadratic equation whose roots are , ff is
(c) x+3 (d) x+2 X-(@+ fx + of=0
Q.30 One root of the equation x> - 3x +a=0is2, | Q3 Mo p arle the ;nuls of 3% +4 = 0. Find the
then a is. (Lhr 17 G-II) 1 1
(@ -2 b 2 value of P + ﬂ;
(©) 3 (d) -3 (Gjw 13 6)(Swl 19)
Q.31 If x — a is a factor of a polynomial f(x), then f(a) | Ans. Since a, B are the roots
equals to. (Sgd 17) 3x2_9x 4+ 4=0
(@ 1 (by 0
© 2 (d) -1
Q.32 If 2 and 3 are roots of a quadratic equation, the
equation is: (Gjw 13)
(@) X' +5x-6=0 (b) xX'-5x+6=0
(©) x*-5x-6=0 (d) X*+5x+6=0

Q.33 When X’ — 2x* + 3x + 3 is divided by x — 3, the

remainder is. (Bpr 19)
(@) =21 (by 21
(c) =51 (@) 51
Q.34 The polynomial 3x” + 2x+1 has degree:
(DGK 19)
(a) 0 (b) 3
() 2 (d) 4

Q.35 When P(x) = X + 4 x* - 2x + 5 is dividedfby
(x - 1), remainder is
@ 10

(c) 8

(b) =10

EXERCISE 4.6
SHORT ANSWERS TO THE QU

Q.1 What is the relation between lhe r
coefficients of a quadratic eq

Thus Sum of the roots = —

g and Product of the roots =§

-p (Sgd 13 G-IN)(Lhr 16 G-)
T of —f2=(a + B) (@-P)
=(a + P V@=pP
=@+ p) \f(u + B)2-4aB
2. [ 4y 2. 4 16
-BNE-0-B 5
,(z) 4-_48,@ B [z)@
=3 9 ~\3 =3) 3
_(g);}-lnx11_[3)23{1”_43(1”
=3 3 =3 3 T 9
Q.5 If o, B are the roots of 3% —2x + 4 =0, find the

a B
values |.'st'5 +u
(Lhr 14 G-I)(Rwp 17 G-II)(Gjw 19 G-I)

2 2
Ans. %+g =%E
[tx2+j32+2u|3—1uﬂ} (o + B -2ap
= off = of
2\2 4y 4 8
O -0 35 sns ms s
== - a- X4=" 9 X47g
3 3
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LONG QUESTIONS = _\/i
Q.1 lf‘a,ﬂaulhernntsofoz—x—Zzolnrmthe P

equation whose roots are%and 3 . (Sgd 18)
(Mtn 11 G-I)(Gjw 13)(Rwp 17 G-1I)(Lhr 19 G-1I)
Ans. Given that: One root = % + Other root = %

Since a, P are the roots of 5x’ —x—2=0. Then
-1 1

u+B=—?=§ ...... n &
=2
=7 (2)
3.3 3B+3c_ 3P+
Now, S=u+ﬂ— op of
1
_3<u+1_3(5)
oo T 2
5
3
S _ 3
=372
5
33 9
and P:u'ﬁ_aﬁ= = =

The required equation is:
2 =3
X-5x+P =0 = xX-=

2, 3. 45 _4
= X+2X*2—

Multiplying by 2, so
Q2 If the roots of equation
and ‘B’ then prove that,

(D.G.K 13 G-IN(Rwhl4)

. Since ctand f§ are otsaf px

a+p = - L.

ap 4

g

_Brop’+o’-ap)

N (ap)

Ta

3¢ b (b’ 3ac
a2 a “a\ o
Y

L

=
The required equation is:

) 2 ( b'—3abe ’
X=5x+P=0 = x'—(———csa )x+§1:0
b’ - 3ab ’
P )
C C

Multiplying by & so |c]x1 +(b'—3abo)x+a° = 0|

Q4 If o, B are the roots of X’ —px —p — ¢ = 0 then
provethat 1+ a)(1+f)=1-c¢ (Rwp 18)
Ans. See Short Question 3
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MULTIPLE CHOICE QUESTIONS

Q1

Q2

Q3

Q4

Q5

Q.7

Q8

Each guestion has four possible answers. Select
the correct answer and encircle it.

Let o, B are values of 4x* + 5x - 6 = 0, the value
of da + 4f is: (Mtn 08 G-II)(Rwp 17 G-II)

4

@ -3 (b -5
5 2

© 3 @ -3

Let o, B be the roots of ax* + bx + ¢ = 0,2 # 0,

then of is: (Bpr 12)

b
@ -7 O
© - W 5
Product of roots of 2x* — dx + 2 = 0 is:

(Rwp 12)

(a) -1 (b) 1
© 2 (d) -2

If o, B are the roots of the equation X’ —4x + 5 =

0, then af is equal to: (Rwp 13)
@5 (b) 4
) 2 (d) 4

If one root of x*—3x+a=0is2 thena =

(a) -2 (by 2
) 0 (d) -3
The product of roots of 5x* = x +2 =

G-II)
5
@3
2
© -3
Roots of ax® + bx
is:
(a) Positive

If e, B ar x+1=0,thena+f:
(Swl 14)
(a) =1 ) 2
©) (d) 0
Forq ¢ equation ax® + bx + ¢ = 0, the sum
of roots (Rwp 14)(Lhr 18 G-I)
b b
@3 ® -3
©F @3

Q.10 The roots of the equation x* + px + q = 0 are
additive inverse of one another then:
(Lhr 10 G-I)Sgd 16)
(@) p=1 () q=
(©) q=0 (d)

Q.11 The number of roots of quad equation is:

(Gjw 14)
(@) 1
(c) 3
Q.12 If o, B are the roots 0, then ap
(@) p+c
@ p-c
Q.13 The producto
ax* + bx— (Gjw 12)
(a)
. a b _
bots of the equation x_atx_b= 1 are
n magnitude and opposite in signs then

% b=1 (b)a-b=0
IEC) a-b=1 (d)a+b=0
Q.15 For what value of k, the sum of the roots of the
equation x* + kx + 4 = 0 is equal to the product
of its roots:
(a) +1 by 4
(c) £4 d) -4
Q.16 If one root of the equation a ¥+hx+c=0he
reciprocal of other, then,
(@) a=0,cx0 (b) b=c
(€) a=0,c=0 (d)a=c.
Q.17 Only one of the rootsof ax’ + b x +c=0,a %0,

is zero if
(a) c=0 (b b=0,c=0
(€) b=0,c#0 (d) bz20,c=0
Q.18 Both the roots of the equatinnnxz+hx+c=0,
are zero if

(@) a=0andb=0 (b) a=0andc=0
(c) b=0andc=0 (d) a=b=c=0
Q.19 The product of the roots of the equation ax* +

bx+ec=40. (F-18)
(a) b/a (b) —b/a
(c) c/a (d) —cla

Q.20 If one solution of the equation x* + ax + 2= 0 is

x=1,thena=. (Lhr 16 G-I}
(a) =7 (b) 7
(c) 3 (d)d=0
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Q.21 If a, B are the raots of equaliunx“ —-4x+5=0, Q4
then off equals to. (Gjw 16)(Fbd 19)
(a) 5 (b) -4 Ans.
) 2 (d) 4
Q.22 If o, P are the roots of equation X* —x + 1 =0,
then o + f equals to. (Gjw 18)
(a) -1 ()0
@1 @ 2 =
Q.23 If ¢ ,p are the roots of 3% - 2x + 4 = 0 then
@+ (B+D)=: (Fbd 19 G-I
(a) % (b) ?
() % (d) 3

Q.24 If @ and f are roots of ax’ + bx +c = 0, then a. B

is equal to: (Rwp 19)
(a) -bla (b) a/b
(c) c/a (d) a/c

Q.25 The product of roots of the equation 3x’ +4x =
0is (Sgd 19)

=4 4
@3 3
© 0 () 4

SHORT ANSWERS TO THE QU
Q.1 What is Discriminant of ax’ + bx +

Ans. Discriminant of ax® + bx

Q.2 Explain how one can d i f roots
with the help of discrii

Ans.
(i)

(ii)

(iii)

sroots of equation.

0 (Fbd 16)(Sgd 16)(Lhr 19 G-I) | Multiplying with a*

Discuss the nature of the roots of the quadratic
equation 2x’ + 5x—-1=0

(Lhr 09 G-I)(Fbd 19 G-II)
2x? - 5x+1=0
Comparing it with ax? + b =
a=2b=5c=-1
Discriminant = b* — dac (. (2)(1

Therefore, the roofs
Show that the roats q) x* - px — q =0 are
i -IN)(Gjw 19 G-II)

wp 17 G-1,0I)(Rwp 17, 18)

é Foots of the equation (Gjw 17)
l)x-{-ll:!’],m#:()vvi]lllenml.

0o Question 6

© (mx+e)

2t - 1 will have equal

roots if ¢ =a’m® + b’ (Lhr 08 G-I)
Let o, o be the roots, the

1

a=(§)§ i)

Put in equation (i)

SRGIE

Taking cube

CRERS)
£ G (01603

: +£; +3- (_E =——_( By equation (i)

n

=

»
T
=

ca’ + c’a—2abc =—b’

= (=57 -4(1)(6) Therefore, the roots are irrational and unequal.

1> 0 and a perfect square.
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LONG QUESTIONS

Q.1 Show that roots of X’ + mx + ¢)° = a® will be
equal if ¢’ = a® (1 + m%). (ALK 17)
(D.G.K 11, 12, 13 G-I, 15 G-II)
(Sgd 13 G-I, 16)(Gjw 16)(Fbd 19 G-II)(Swl 19)
Ans. Given |hz|1[: xz1+ (mx + r:)2 =a o Lem+
2mex +¢” = a°
1+ mz)xz+ 2mex + (::2 - n’) =0
Here, we can take: a=1 +mz. b=2me, ¢c = -a
The roots will be equal if:
b -dac = 0 = (2me)’-4(1+m’)}c’-2a") = 0
am’c’ - 4(1.:z —a+mic - a."rnz) =0
4m’c’ - 467 + 4a” — Am’c* + da’m’” = 0
4’ +4’ +4a'm’ = 0 = —4[c’—a'—am’] =0
C-d-am =0 > ¢ = a'+am

=>
'mx + c)’

<
Q.2 Prove that =2t b

rootsif ¢ = a’m? + b% ,a #0,b#0.
(Mtn 14, 16 G-IT}(D.G.K 14 )
b?x? + a’(mx +c)?

= 1 will have equal

Ans, 2t T b
b’x*+ a’(mx +c)’=a’h?
b7+ a¥(m’x+ 2mex + ¢¥) —a’b’ =
b'x*+ a'mx+2amcx+ac —-ab>
(a’'m® + b") x* + 2 a> mex + a’c
Comparing it with Ax” + Bx +
A=(a’m’+b?) ,B=22a}

Now Disc. =B*~4AC

=4q* l'aﬂzc?‘—d(:l2

For equnl rools Disc =

Q.3 Show that the roots of the equation:

xl—z(m +$)x+3=ﬂ.m$0 are real.

, (Min 18 G-I)
Ans. Takeb™—

1
=[—2(m+m]!] —-413=4|m 2
2 4 2

4ac

as four possible answers. Select
wer and encircle it.
¢+ 2x + 3 =0 are:
(Mtn 08)(Rwp 15)

(b) Real equal

(d) Rational

e of roots of quadratic equation can be
,fnu d with the help of: (Mtn 11 G-II)

(a) Quadratic formula (b) Remainder theorem

(c) Factor theorem (d) Discriminant
The roots of equation x* — x — 2= 0 are:

(Mtn 12 G-I)
(@) 2,-1 (b 1,2
1 (d) -2
Q4 The roots of ax’ + bx + ¢ = 0 are complex if:
(Mtn 12 G-II)
(a) b —4ac<0 (b) b*—dac=0
(c) b’—4ac>0 (d) b’ —4dac#0
Q.5 [n a quadratic equation ax’—bx +¢c=0
if b — 4ac < 0, then the roots are:
(Mitn 15 G-I, G-11, 10 G-IN(Lhr 12)(Rwp 13)
(DGK 11, 17 G-I)
(a) Rational (b) Irrational
(c) Equal (d) Complex
Q.6 Roots of equation ax’ + bx + ¢ = 0 are real and
equal if: (Swl 13)
(a) b*—dac=0 (b) b*—4dac=0
(¢) b’ —4ac<@ (d) dac-b*>0
Q.7 x*+x-6=0have roots: (Sgd 13 G-I}
(a) Real (b) Equal
(c) Complex (d) Trivial
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Q.8 The discriminant of X* + x+1=0s:

(D.GK 14 G-I)
(a) 3 (b) 2
{c) -2 (d) -3
Q9 If b’ - dac > 0 and perfect square then roots
are: (Lhr 14)
(a) Rational (b) Irrational
(c) Equal (d) Complex

Q.10 If the roots of px* + qx + 1 =0 are equal, then:
(Gjw 13)DGK 17 G-)

(@ p+dg=0  (b) p'-4q=0
(c) ' +4p=0 @ q'-4p=0
Q.11 Roots of equation X —4x+8=0are: (Gjw 11)
(a) Imaginary (b) Real
(c) Rational (d) Equal
Q.12 The discriminant for equal roots is:
(Lhr 11 G-I1)
() >0 (b) <0
{c) = (d) Perfect square

Q.13 For what values of k, the roots of the equation
x* + kx+ 4 =0 are equal:
() 1 (by £2
) *3 (d) 4
Q.14 The roots of the equation X +x+1=0are
(a) Complex (b) ILrrational
(c) Rational (d) None of these
Q.15 If the roots of ax’ 4+ b = 0 are real and unequ
then. ( 16 G-II)
(a) ab>0 (b) ab< 0
(c) ab=0 (d) ab20
Q.16 For real and repeated roots

(a) Posilive
(c) Zero
Q.17 The roots of equatiol
rational if b? - dac,
(a) Positive
(c) Negative
n2x* +5x—1=0

are. (Mtn 18 G-I)

(a) Irrati (b) Rational and equal

(c) Imaginary Rational and unequal
Q.19 The gi +bx+c=0,az0is.

(Rwp 18)
(a) b? (b) dac—b?
©) b’— (d) a® — 4bc
Q-20 The roots of the equation x* + x — 6 = 0 are.
(Sgd 18)
(a) Real (b) Eqaul

(c) Complex (d) Irrational

Q.21 Roots of equation x’* + x + 2=0are. (Bpr 18)
(a) Real, equal (b) Real, unequal

(c) Equal (d) Imaginary

Q22 If b* - 4ac > 0 but not a t square. then
roots are: 19 G-1I)
(a) Equal
(c) Rational

Q.23 If s = sum of roots an
quadratic equation ca

roots, then
as:
(Mtn 19 G-I)

&\two or more variables, then we
ore than two equations. Such set of
ed system of siMtneous equation.

;28
(G_|w 13 G-l)

X Y 0]

,Zx Yaxy-y2=6 (i)
Fromeq. (i) y=2x-4

Putting in eq. (i), we have

2x?_dx (2x-4) - (2x-4)2=6

2x2-8x2 + 16x-(4x2-16x + 16)=6

=  —6x% + 16x-4dx> + 16x-16-6=0
= -10x* +32x-22=0
= 5x2-16x + 11=0
= 5x2-1Ix=-5x + 11=0
= x(5x-11)-1(5x-11)=0
= (x=-1)(5x-11) =0
= (x-1)=0, (5x-11)=0
= x=1 )c:u
Ean
whenx=1,y=2x-4=2(1)-4=-2
= (1,-2
whenx—lsl,y 2x-4= 2(]51) 4
_22-20 2
=75 ~s
1 2
= 5 -5)
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LONG QUESTIONS

SHORT ANSWERS TO THE QUESTIONS

Q.1 Solve the system of equation:

3x+d4y=125

3 4

x +; =2 (Lhr 16 G-D)(D.G.K 17 G-I}
Ans. Giventhat: 3x+4y = 25 = dy = 25-3x

25-3x

= Y =T e (0

3.4 dy+4ax

x+y =2 = rra 2

= 3y+4x = 2xy
Putting the value of eq. (1) in eq. (2):
3 (25 ; 3“]+4x . (25;3:&)
75-9x 50x - 6x°
T
Multiplying both sides by 4:
75-9x 4 16x = 50x - 6x°
= 6C—9x+16x-50x+75 = 0
6 - 43x+75 =0
- 2(6)
_ 431++/1849 — 1800
- 12

434449 43+7 43+7 43-7

S.8et = {(3- 4), (% ' %5)}

EXERCISE 4.10

Q.1 The sum of a number and its reciprocal is % .

Find the number, (Mtn 1 -I)(Lhr 17 G-1I)
Ans. Let x be a number then g tdithe given
statement.
1_2
X + x=5

)=0
and 5x-1=0

ence

1
x=5, g are the required numbers.
Find two consecutive numbers, whose product
is 132 (Lhr 10 G-I)

Let two consecutive numbers be x and x + 1. The
according to the given statement

x(x + 1)=132

X+ x-132=0

4 12x—11x—132=0
X(x + 12)=11(x + 12)=0
(x +12)(x-11)=0

X+ 12=0 and x-11=0

L U

x5-12 =>x=11
X+ 1==12+1=-11
and x + 1=11 + 1=12

Hence the required numbers are 11, 12 or -12, - 11.
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Q3

Find two consecutive numbers, whose product
is 132, (Min 12, 16 G-I, 11 G-II)

Let two consecutive numbers be x and x + 1. The
according to the given statement

x(x + D=132

X +x-132=0

X' 4 12x-11x-132=0
X(x + 12)—11(x + 12)=0
x + 12)(x=-11)=0

X+ 12=0 and x-11=0

Ans.

vy dulu

x=-12 =>x=11

X+ 1==12+1=-11

and x + 1=11 + 1=12

Hence the required numbers are 11, 12 or=12, - 11.

Q4 A number exceeds its square root by 56. Find

the number, (Rwp 11 G-I)(Lhr 16 G-1)(Sgd 17)
Ans. Let x be a number. Then according to the given
statement
x=4x + 56
= x-56=4x
= (x-567=([x )2
=  x*— 112 + 3136=x
= xX-113x + 3136=0
= X -64x-49x + 3136=0
= x(x-64)-49(x-64)=0
= (x—-64)(x—-49)=0
= x—64=0 and x-49
= x=064 =x=49
hich#atisfied the

Hence x = 64 is the required nul
given condition.

MULTIPLE CHOICE QUESTIONS

Each question has four possible answers. Select
the correct answer and encj

Two natural numbers
difference is 5, are

() 15,5

(c) 9.4

A has 3 times as mal pees as B. If they have
28 in all, the;

(a) Rs. 21 Rs. 7

(c) Rs. 22 Rs. 27



Chaprer 5

PARTIAL

EXERCISE 5.1
SHORT ANSWERS TO THE QUESTIONS
Q.1 Define a Rational fraction. (D G K12G-I)

1=AQ2(1) - 1)+ B(1 -|
1=A(1) +B(O)

Ans. The quotient of two polynommls Q(x] where Q(x) | py

# 0, with no common factors, is called a Rational
Function. A rational function is of two types.
Q.2 List the names of two types of a rational
fraction. (Fbd 11 G-I)
Ans. Two types of a rational fraction are
(a) Proper rational fraction
(b) Improper rational fraction
Q.3 Define partial fraction,
(MTN 18 G-1I, D.G. K 13 G-I)(Mtn 18 G-II)
Ans. Expressing a single rational function as a sum of
two or more single rational functions is cal
partial fraction. I’M tiplying with (x + 3)(x + 4), we get

Q.4 Define proper rational fraction with exapiple. Tx+25=A(x+4)+B{(x+3)
(Mtn 11,12,17, 19 G-I)(Lhr 16 G-I)}(D.G.K y

__A B
“x+3 tx+4d

(DGK 19)

A B
=x+3 tx+4

(Lhr 17,19 G-INAJ.K 17)(Swl 19)Gjw 19 G- x+d=Oorx=—4
7(-4) +25 = A(D) + B(~4 + 3)

Ans. A rational frzu:tlon%(—‘

() 28 +25=B(-1)
numerator is less than the degrgé —3=-B
B=3
Q(x) in the denominator. Ei 08 Resol Tx 425 i .
x . <2 41 . esolve (17 3y 4 g into par ractions.
x2+1 M3

(Gjw 19 G-II)
proper fractions.

Q.5 Define Imprope
(Mtn 08 G-

Tx+25 A B
(x+3)x+4) “x+3 Tx+4
Tx+25= A(x +4) + B(x +3)
Put x+4=00r x=—4
Rational gfncty if they d 7(-4) +25=B(~4 +3)

P(x) in the numefa
= -28+425=-B >

degree of the polyn
: Put x+3=0o0r x=-3

T-3)+25=A(3+4)
= -21425=A =

G-D@x—1) ~x-1 t2x-1 %425 4
1=A@x-1)+B(x-1) (x+3)x+4) “x+3 " x+

Ans.

Ans. A rational (dr

(Rwp 16)

Ans.

w

s
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Clc—a)(c —b) _C(c—a)(c—h)
LONG QUESTIONS =1=0+0+ e =1= 2

Q.1 Resolve into partial fraction.

b —c0) (Lhr13 G-1I)(Mtn15 G-1)
— 1 A B _C
-yt -b(l-c0 T—ax* T-bx " T-ex ()
Multiplying bath sides of eq. (1) by (1 —ax) (I —bx) (1
— cx) we have

(1 =ax) (1 =bx)(1-cx)

(1-ax)(1-
1

Ans.

1
(1 —ax)(1 — bx)(1 - cx)

(1—ax)(I-

ax)(1 = bx)(1 —cx) + 1 —Bbx

A
=(1—u)(1_
bx)(1 —cx)+|f—cx (1 —=ax) (1=bx) (1 —cx)

1 = A(l = bx) (1 = cx) + B({1 — ax) (1 — cx) + C(1 — ax)
(1-bx) 2)

A-9(-9-a(-Y0- (-3
) (-5 et n(1-3
=1=a(5)(5) s (1) ()

aleA(ﬂ;h](a_c)+0+ﬂ
a a

_Afa—b)a-c) A= al
= i R

2
a?

=1

Putting x = ﬁ in eq. (2), we have

(05 en (-0
S e

=1=A(ﬂ)(1—§)

=6

into partial

(Mtn 17 G-I)
it - DEx—- DBx=1)
EI:(

1
l x—1D2x - 1)(3x—1)
A B [¢

=it m—itx—g e
Multiplying by (x — 1)(2x — 1)(3x — 1):
1 = A(2x-1)(3x- 1)+ B(x - 1)3x—1)

+C(x—1@x—=1) ... ()
Putx—=1=0 ] 1 = AQ(1)-DED)-1)

x =1 = A2-1)3-1)

1 = A(I)2) = 2A

Put2x—1=0 7]
2x =1
1
X =3
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Pudx-1=0 7 | _ o1 1 Put x+2 = 0 3(-2)"-4(-2)-5 = C(-2-
1 = Cl3-1)2 -1
=1 3 3 X =2 2)(-2+5)
. -c (1_ 1)(2— 1] 3(4)+8-5 = C(—4)(3)
X == - 3 3 = 12+ 84b,= —12C
3
. ) _ s
T o-12

So, from EE. (1)

1 2

1 2 4 2
x-D2x-DGx-1D x=1"2x=113x-1

1 | 4 9
- D@x-DEx-1) ~ 2x-1) 2x—1"206x-1)|
3 -dx-5
(x—2)(x* + 7x + 10)
fractions. (D.G.K 11 G-D(Lhr 16 G-I)(Sgd 18)
Given that: iz&
x=2)(x"+7x+10)
3’ —4x-5
(X=2)x"+5x + 2x + 10)
Ix —4x—5
(X=2)(x(X +5)+ 2(x + 5))
3 —4x-5
(X =2)(x + 5)(x +2)
Consider:
W-4-5 A B
xX-2)(x+5)x+2) +

Q3 Resolve into

partial

Ans.

Xx=2 xX+5
Multiplying by (x — 2)(x + 5)(x +

(25) +20-5 = B(=7)(-3)

75+20-5 = 21B = 90
= 21B

90 30
B:Zl:’ B 7

So, fromeq. (1):

x+5 x+2
30 5
T+ 5) " Ax+2)

partial fractions e —x—1 *
(Fhd 14)(Lhr 15 G-II)(Gjw 16)
+5%x =17
it Sl |

2K -x-1

-1) e a5 -7  (x+d

+6x m ax’ n3x

4

8xi+3x—7
+8x l‘-4xﬂ-4

Tx-3
Ix-13 Ix-3
b E——— P E—
3x+d+2x -x-1 3x+4+2x -2x+x-1
Tx-3
2x{(x—- 1D+ 1(x=1)
7x—3
(x-D2x+1)
. Ix-3 __A B
Consider: —(x—l)(lx+ T _x—l+_
Multiplying by (x — 1)(2x + 1):

I

3x+44

= 3x+4+

Tx=3= A@2x+1)+B(x-1) ... 3)
Put T -3 = A1) +1)
x-1=0 = 7-3=AQ2+1)
x =1
fems
Put ] 1 1
2x+1= 0 7 -E)—3 = B(—i
%= -1 7 =1 +2
N -3-3-n(7)
2 -1-6 1
:—2 _E[EJ
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So, fromegq. (1):

4
7x-3 3 13 4 13
x-D2x+1) ~ x—1"2x+1 = 3x—1) 2x+1
Now, from eq. (1).
6x +5x—7 4 13
2 —x- 1 =3x+4+3(x—])_2x+l

MULTIPLE CHOICE QUESTIONS

Q.1

Q2

Q3

Q4

Q5

Q6

Each question has four possible answers. Select
the correct answer and encircle it.
The conditional equation 3x = § is true only if x

is equal to: (Mtn 08 G-II)
8 2
@) 3 (b) 3
1
() 2 (d) 2
Partial fracti f# ill be of th
artial fraction ol (x—a)(x—b)m e 0l e
form: (Min 10) (DGK 11)
A B
@55t ®iaios
Bx-C
© 1355 @3y

£+1
_Q.(:) will be proper fraction if degree of Q!
in 11 G-1I)

(a) 4
(c) 2

Partial fraction of

(Mtn 15 G-II)(Rwp 13)
(Swl 17)(Lhr 17 G-T)
A B

(a)

x—1x+1
© (G Ry
Types of rational fraction are:
(Lhr 15 G-ID(Mtn 18 G-II)(Fbd 19)
(@) 3 (b) 2
() 4 (d) 1

(x—
l the form:
i

is of the form:

X+1
(x=1(x+1)
(Mt 15, 17 G-I)(Rwp 17 G-1)(Sgd, Gjw 16)

Q.7 Partial fraction of

A
@ T+ T+ x+1
Ax+B Ax+B
x-17 (

(© 1+

Q.38 The fractmn hl

(a) Proper
(c) Polynomigl

(DGK 13 G-I}

(B) Improper fraction
(d) Mixed fraction

fraction if degree of polynomial
(DGK 13 G-II)
(by 11
(d) Greater than 2
x-D(x-3(x-5)
2)(x—4)(x—6) will be of
(Fbd 12)(Bpr 11 G-I}

fraction of

Q.11_Parti;

A B _C
(a)x 2+x 3t -6
B
®) &2 2)(x—4) tr-aGx-4)
A B o)
(c)1+x atx-atx-2
Bx+C

2 (x—4)x—06)

10 By

Q.12 The relation of the form 6‘&% , Q) 0is called a:
(Bpr 12)
(a) Number
(c) Equation

(b) Integer
(d) Fraction
Lix=-1

Q.13 a0

will be improper fraction:

(Rwp 11)(Bpr 13)
2 (b) Degree of g(x) =3
4 (d) Degree of g(x) =5

(a) Degree of g(x) =
(c) Degree of g(x) =

Q.14 The fraction T—7 (Sgd 13 G-I)

3
x+1 is:
(a) Proper fraction (b) Improper fraction
(c) Common fraction (d) Irrational fraction
Q.15 (a + b)x = ax + bx is called: (Sgd 13 G-1)
(a) Identity (b) Equation
(c) Conditional (d) Fraction



Chapter No. 5 (Partial Fraction)

Solved Past Papers

64|Page

Q.16 :f;—:iﬁ a: (Mt 14 G-I)
(a) Polynomial (b) Equation
(c) Proper fraction (d) Improper fraction

Q.17 The improper fraction can be changed into
proper fraction by: (Lhr 15 G-1I) (Mtn 14 G-II)
(a) Addition (b) Subtraction
(c) Multiplication  (d) Division

x
Q.18 mis— (D.GK 14 G-I)
(a) Proper fraction (b) Improper fraction
(c) Identity (d) Mixed fraction
" . (x=D(x-3).
Q.19 Ther fraction (x=2)(x=5) is: (Swl 14)

(a) Proper fraction
{c) Both

(b) Improper fraction
(d) None of these

Q.20 The rational fraction 5—:% is: (Swl 14)

(a) Proper fraction  (b) Improper fraction
(c) Both (d) None of these

Q.21 A relation in which the equality is true for o
finite values of unknowns is called an: (Fbdd4)
(a) Identity (b) Equation
(c) Trigonometric equation
(d) Algebraic relation

Q.22 Partial fraction of wil

X
(x=1)(x-2)
14) )

B 1
x=2

A
@ 7+

X

1
© 531

Q.23 Partial fraction o e form:

(Lhr 14 G-Iy

is of the form:

(Lhr 14 G-1)

(x+3)(x+4)

Clec il v P R
Ax+B C Ax +
© 5333 *x+a Dnmes

Q.25 Partial fractions ufﬁ are: (Lhr 13 G-I, G-II)

1 1
@ x—1Tx+1

1 1

© 35y 26— @
x+1

Q% v

isa

x+3tx+4

iation 3x — 1 = 0, is true only if:
(Lhr 12 G-II)

(b) x==-3

1
(d) x=-3

jon %%(% in which degree of P(x) = degree
) is called: (Gjw 11}
l‘(]a) Proper fraction  (b) Improper fraction
(c) Comman fraction (d) None of these
Q30 A fraction in which the degree of numerator is
greater than the degree of denominator is
called: (Gjw 11)
(a) Proper fraction (b) An improper fraction
(c) Equation (d) Algebraic relation
31 The quotient L
Qa1 Mt g ()
Q(x)# 0, with no common factors, is called a
(a) Irmational function (b) Polynomial
(c) Rational function (d) None of these.
Q.32 When a rational function is separated into
partial fractions, the result is:
(a) An equation (b) An identity
(c) Aninequation  (d) None of these.

where

of two paly

Q.33 The conditional equation i =3 holdsif x = -—---

1
(a) () 5

(<) (d) None of these.

Q34 The rational function where Q(x) # 0 is

Px)
Qx)
proper rational function if
(a) Degree of P(x) = Degree of Q(x)
(b) Degree of P(x) < Degree of Q(x)
(c) Degree of P(x) > Degree of Q(x)
(d) None of these.
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2x-1 . 2x
Q.35 Ther 1 f"“‘“”“x D=3 is Q.45 Partial fraction nfm are of the type.
(n) Proper (b) Improper (AJK17)
{c) both (d) None of these Ax+B A B
n-1l A _B___C @ "2 ®) 3
Q36 T x-Dix— 3 x (x—l) Hix-3y then Cis © A C
c) T+ +
(ﬂ)? (b) _5 x—1"x+1 "x
5
©) & (d) None of these.
(x-1)(x-3)(x-5) . Q46 (D.GK 17 G-I)

Q.37 The rational f (x-2)(x-d)(x-6) °

(a) Proper (b) Improper
(c) both (d) None of these.
—x A _B_ L
Q8 I - D)x—) ~x-atx-b *x-c’
then A is

c
® T a)E-b)
(d) None of these.

b
@ b2 w-9

_a
(© (a b)(a-c)

A B
Q.39 lf i1t xsr then B is
1
() 5 (b -5
(c) % (d) None of these.
Ix2 —4x-5 A C
A )+ 2)(x+5) ~ MET +51
then C is

(a) - 3¢

©) -

a mixed form by.
(a) Addition
(c) Factorizatio
Q42 (x—1'=x* -4

Q43 I—_ [Fbd Board 2016)
(a) R (b) Improper fraction
©) (d) Decimal

Q.44 The conditipnal equation %1 =2 holds if x is
equal to. (Bpr 16)
(a) 8 (b) 7
(c) 6 (d) 5

(D.G.K 17 G-IT)(Rwp 18)

(b) 2
o
+y)=x+Tx+ 1215 (Fbd 17)
ation (b) Function
, (c) Identity (d) Conditional equation
Q.49 The fraction XIL’TJ is. (Lhr 17 G-II)
(a) Improper (b) Proper

(c) Equivalent (d) Identity

T :; i (Mtn 17 G-II)
(a) Improper (b) Proper
(c) Identity (d) Equivalent

Q.51 The conditional equation 5x = 4 is true if x=1.

Q.50 The fmcliuni; is.

(Fbd 18)
(a) 4 (b) 5
5 4
© 7 @3
x'+5
Q.52 The fraction =7 x+1 is, (Lhr 18 G-I}

(a) Proper fraction
(c) Partial fraction

(b) Polynomial
(d) Improper fraction

1,
3 s
(Mtn 18 G-I)

-
Q.53 The type of rational fraction <

(a) Proper (b) Improper
(c) Polynomial (d) Identity
Q.54 The given form (x - 4)’ = x* = 8x + 16 is.
(Sgd 18)
(a) A transcendental (b) Cubic equation
(c) Anidentity (d) An equation
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Q55 (x—1)'=x*=2x + lis called: (Gjw 19 G-IT)

(a) equation (b) inequality
(c) idenlily (d) polynomial

Q.56 ]n Q(x) , if degree of P(x) 2 degree of Q(x), then
fraction is. (Bpr 19)
(a) Proper (b) Improper
{c) Irrational (d) Identity

3 A 1 ”

Q.57 1f E-Dx+D-x- 1+ ’H_Zlhen A" is equal
to:
(a) -1 (b) 3
(c) 2 (d) 1

QS8 If(2x+ ) =A(x+1) +B(x+2),
then A= (Sgd 19)
(a) 3 (b) 4
© 5 (d) 1

Q.59 %wﬂl be proper fraction if degree of p (x) is

(Swl 19)

(@) 1 (b) 2
(c) 3 (d) 4

SHORT ANSWERS TO THE QUESTI

into Partial Fractions.
1

1
Q.1 Resolve m

1
A 2+ 1) (x+1) (x—1)2
1 A
) (x-12 “x+17t 1)

Multiplying both sides by (x + 1

I = Ax=1)? +B(x + 1)(x @
Putting x=—1 ineq.(2)

1=A1- 1)+ +C=1+1)
= 1= A(=2)" + B( 1=A@)+0

1=Ax2- 2x+ D+ B2 = 1)+ C(x + 1)
032+ 0x+ 1 =(A +B)x2 + (- 2A + C)x+A - B+ C)

Equating the coefficients of x2 , we have

—

7
Putting the values of A, B al

. _

(x +D(x-1)2 4
Hence required partia

1
Thus A=4,B:—

1
T+ -1

B _C D
et a0y
1=Ax+ 1 +Bx+ 1) (x-1)+C(x-1)

(x+ D +D(x=1) ... (i)

1=AX +3x°+3x+ )+ B + X —x- 1)+
COE-1)+D(x—1)
1=(A+B)’+(GA+B+CO)X*+ (BA-B+D)x +
(A-B-C-D) .__(ii)

Putting x—1=0 = x=1 in (i), we get 1=A2)

=

Putting x+1=0 = x

1
:.

Equating the coefficients of x* and x” in (ii), we get

-1 in(i), weget 1=D(-1-1)

and 0=3A+B+C:>0=%—

Hence the partial fractions are
1 1 1 1

38 ~8 4
AT x+ 1@+ ) T+

1 1 1
B(x+1) B(x+1) A(x+1)

1
T2x+1)

or
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L+x-1
Q.3 Resolve ﬁ into partial fractions.

(Rwp 12 G-T)

Ans. 5 X+x—1__A B c
s, SUPPOSE “ oy Fx w2t x+2) T x+2°

= xX4x-1=AX+2+Bx+2)+C
= X +x-1= AKX +4x + 4)+B(x+2)+C
Putting x +2 =0 in (i), we get

(27 +(-2)-1=A0)+BO)+C =

Equating the coefficients of x* and x in (ii), we get

and 1=4A+B = 1=4+B = [B=-3]

Hence the partial fractions are

1 3 1
x+2 (x+2 T x+2)

Q4 Resalve m into Partial Fractions.
(Sgd 13G-D
9 A
Ans. Let————=—"+
(x=1)(x+2)2 “x-1 x+2 (x+2)2 a2z

Multiplying both sides of eq. (1) by (x — 1) (x +
have

9=A(x+2) +B(x— 1){x+2) +C(x— 1) (2)
Putting x =1 iseq. (2) we have

9=A(l+2F +B(l-D(l+2)+C(1-1)
= 9=AGY+BO@)+C(I-1)
= 9=9A+0+0=29=9A =

| we,

Putting x =-2ineq. (2) we ha
9= A(0) + B(-3) (0) + C(-3
=9=-3C

-3C=9 =

0+8+(-3)(C)

Fromeq. (2)
9 =A 2+
9=(A+

N = -3
of A, B and C in eq. (1), we have
1

x-1

Putting the
9
(x=1)(x+2)2 ~

T x+2

Hence required partial fractions o

LONG QUESTIONS

9
(x+2%x=1)"
)(D.G.K 14 G-I)

Q.1 Resolve into partial fractions

(Lhr1

Ans. See Short Question 5

Q2 Resolve to al fractions.

G-ID)(Fbd 18)
(Rwp 17 G-I)

X
(x-2) (x- 1Y
(Gjw 13 G-I)(Lhr

Ans.

$ lJ(x*2)+C(X 2) e (@
+B(x —2x—x+2J+Cx—2C

+A+Bx*-3Bx+2B+Cx—-2C
<+ (—2A — 3B+C)x+(A+2B - 2C) ...
] @F = AR-1¥ = 4 = A(1Y

~F=4
t

X =0

x =1

(1Y =C(1-2)=>1=C(-1) = -C
omparing coefficients of xx. x"in eq. (3):

3)

A+B=1 = 4+B=1=> B=1-4
=
So, fromeq. (1):
_ X 4 3 _1
(x=2)x=1) x=2 x-1 (x=1)

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 The partial fraction of mwﬂl be of
the form: (Rwp 12, 17 G-II)
(Bpr 14)(Min 09)(Lhr 12 G-I)}(Sgd 17)
A Bx+C
@31t
A B
®) x+1"'(x+ rx-1
B C
© X+ 1 x+17+ _l

B C
(d)x+1+x+l+ 2.1
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Q.2 The partial fraction of mm of the
form: (Lhr 10)
A B C
(@ x+l+(x~l]3 x+l x—17x—1y
Bx+C % A Bx+C Dx+E
@ Tt a—1 Wisi+ %1 fa-1p
1 A B C D
3 f— =4t b ——,
Q3 e X X1 a2 * e )
then D is
()1 (b) 2
(c) -1 (d) None of these.
x-1 A B C
Q4 M et “x-2 x+1 (xe12 *
D
=+17 ,then D is
1 2
@ 37 (b) 3
(c) - (d) None of these.
X A B
Q5 WFohmeD Tx-1 txel f——
(Lhr 16
(a) x+1 (by — x—l
C x+1
© Gy @
6 —2X o fraction:
Q. (x-3)(x+2)'sa raction:

(a) Proper
(c) Identity

. 9 2
Hence the partial fractions are

cients of x and x in (ii), we get
A=-C=

and3=3A+B=B=33A=B=3-6=|B

x—3
X-Jd
x+1

(b) Improper

2

Tx+3°

Q.2 Resolve Lima Partial Fractions.
(x2 +1)(x+3)
(Fhd 12)
9x-7 Bx+C

Let —————— =
S l(x+3)(x2 +1) 21 ()

have

s
75
Hence 9x-7 -17 17x-6
x+3)(2 +1) T5k+3) s (2 +1)
H d 16 =17 17x 6
ence required partial fractions are Z— 37 S+ e D)

. R R 3x+7

Q.3 Resolve into Partial Fractions: —(xz +4)(x+3)
(Fbd 12 G-I)
Ix+7 __A Bx+C

Ans. Let (1)

(x+3)(x2 +4)_’“’3+x2 +4
Multiplying both sides by (x + 3)(x2 + 4), we have
3x+7=A(x2+4) +(Bx+C) (x+3) @
Putting x =~ 3 in eq. (2), we have

=947 = A[9+4] +[B(-3)+C] (0)

—2=A[I3]4+0 = -2=13A >
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Again from eq. (2}

0x2 +3x+7 =(A+B)x2+ (3B + C) x + (4A +3C)
Equating the coefficients of x2 , x and constant, we have
Forx!, A+B =0 )

Forx, 3B+C=3 )

Fromeq.(3) B =-A = ‘

2
From eq. (4) C:3—3B=3—3XT3' =

2 33
Thus A=-73.B=13 13 C=1
Putting the values of A, B, Cineq. (1)
H 3x+7 2 . 2x +33
ence =

(x+3)(x2 +4)  13(x+3) 7 13(x2 +4)

Hence required partial fractions are
2 . 2x +33
13(x+3) "13(x2 +4)
LONG QUESTIONS

Q.1 Resolve into partial fraction %.

(Rwp 13
Ans. See Short Question 3

Q.2 Resolve into partial frm:ti()ﬂg‘l‘—I .
(Mtn 11 G-ID)Sed 16),

+1

Ans. Given that: -1— =
X +1

X4l

+
Consider: FiDC—x+1

A Bx+C
ETIREETY Y &

Multiplying by (x + 1)(;{2 —

A (3
(' =D+

-A+B+C=0 = 7%+%+C =0

=2+1
3

= +C=0

& . 1
prtial fraction G- +2)"
(Sgd 17)

T Y

(x—l) (X" +2)
lConsnder 1) (x D
B Cx+D 1
x—l (x—l)! x+2 T m

ultiplying by (x - 1)' o+ 2):

1= A(x—l)(x 24 214+B(x’ +2)+(Cx+D)(x—l)‘ 2)
A(x e 2)+Bx +2B+(Cx+D)

(K -2x+1)

Ax —Ax"+2Ax —2A + Bx’ + 2B + Cx’ - 2Cx’
+Cx+DxX’—2Dx+D

(A+Ox +(-A+B-2C+D)x"+ (2A+C-
2D)x+(-2A+2B+D) ...(3)

Put 1 = B((1+2) = B(1+2)

Comparing coefficients of % x x"in eq. (3):

A+C=0 => A =-C

-A+B-2C+D=0=>-A+B-2C+D =0
Putting value of eq. (i):

1 1
~(-0)+3-2C+D=0 = 3-C+D=20

1
D=C-3
2A+C-2D =0



Chapter No. 5 (Partial Fraction)

Solved Fast Papers

70IPage

Putting value of eq. (i) and eq. (ii):

Putting value of eq. (i):

I -C+B-C+D =1 = B-2C+D =1
2(—C)+C—2(C—§) =0 = -2C+C-2C Bsl1l+2C-D ... (i)
1 A+B+C-D =-=2
+3= 0 Putting value of eq. (i) and
—C+1+2C-D+C-D=- =2
2D =142C2=3+2CE D="—7F_4"..... (iii)
B+D =3
Putting value of eq=(ii);
1+2C-D+D = 2C=13
=
So, fromeq. (1):
=1 1 1 2
1 _ 9 3 9%7%
G-+ " x-1tx- T +2
x-2
_ 1 1 9
= Tox-ntax-nitRez
1 _ 1 + 1 . x=2
(-1 (x"+2) — 9(x=1)"3x—1) " Hx So, from eq. (1):
1 5
Q.3 Resolve into parliall‘ractiomglz—izx:—a. , lxz-—2x2+3] - :x:'Z . :':2
(Sed 13 G-ID(AJK 1 (X+1=-x)x"+14+x) x+1-x X +1+x
X—2x+3 &= 2x N =2x+1 2x+5
Ans. Given that: 7T = 7 +2x-+l x-2+3 ___ 2 e 2
) K+x 41 X 4lox x+l4x
X —2x+3 =
X -2x+3 _ -2x+1 + 2x+5 |
X+l 2 +1-x)" A+ 1+%)
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select
the correct answer and encircle it.
(D) Q.1 Partial rraclion’el_lareonhefnrm:
(Mtn 08)(Lhr 19 G-II)
A B A Bx+C
@ x—l+x1—x+l(b] x-l+x3—x+l
i\ L@ A _Bx+C - A Bx+C
X - Ax+Ax +Bx +B+Bx O T T T D T g+t
+Cx x*+ D - Dx 1
\ .2 Partial fraction of will be of the form:
X -2 = (A+Cx’+ (A+B-C+D)’ . X+l
+(A+B —D)x+(B+D) M) (Mtn 13 G-II) (D.G.K 12, 15)
C ffici fx, X, x, X i 3): A B A B
omparing toefficients of x', x*, x, x mcq.(.J. () x—l+xz—x+l( ) x+1 x—x+1
A+C=0 = A=-C ... (i) A Bx+CdAx+B B
A+B-C+D =1 @ T a1 T e xe
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4 x-11 Ax+B

C
Q3 Trgis: (DGK 14) Min 13G-D (kb 1) | @IV I GT e 35 = g *x43 »then Cis
(a) Equation (b) Identity (a) 2
(c) Proper fraction  (d) Improper fraction (©) 3

Q4 Partial fraction of ﬁt—”am of the

form: (Gjw 14)
A Bx+C A B
™G3t O G3tErd
Ax+B [ A B+C
(c) x+3 T+ (d)x+3+m
T = o ; (Gijw 18)
Qs CHDx+1) " L AT (Gjw 13) _ .
_B Bx B) Improper fraction
@ T ® 341 (d) Mixed
Bx+C B+C 1
© 3 @ s D re of the
x+5 (Lhr 18 G-II)
Q.6 The partial fraction n[m are of the © . L
form: (DGK 15 G- lI)(th 19 G-I x+17x+1"x=1
- S 2 - 2 Ax+B _C
mx—l"’x'ﬂ (b)x—| X+ 1 (d)_x!?J'x-l

+5
A lix:-:: (d) None Q.15 The partial fractions of UH_,;)(XITH will be of
3+ the form: (Fbd 19 G-1I)
Q.7 The rational function 2.1 is A B b Bx+C
o (l,)()lm @ T+ ”x+l ¥l
a) Proper proper
Ax+B C Bx
(c) both (d) None of these © %71 *T+1 @57 x+1 T+l
§ r—2x=7 ___A
Q. (x2 +1)(x+3)" x+3 4 Q.16 Partial fractions ofﬁ will be of the form:
(a) (Lhr 19 G-II)
Bx+C A Bx+C
(c) - 3 @ 51 X+l CAx+] (b) X1 P+l
@A BEC A BuC
Q9 +m, x-1 "x%x+1 X+1 TxTx+1
then B is
(a) -5
(c) ) None of these.
10 Th f 5T e of th
Q. e n o (xz+1)(x_3)nren the
form: (Lhr 11 G-I)
C A B
3T ¥xe3 g +1tx+3
A B
© T @353




Chaprer 6

SEQUENCE AND’SERIES

SHORT ANSWERS TO THE QUESTIONS

Q1
Ans.

Q.2

Ans.

Q3

Ans.

Q4

Ans.

Define sequence. (Gjw 19 G-I)
A function whose domain is set of natural numbers
is called sequence.
Write the 1 three terms of the sequence of

= (Mtn 16 G-I)(Gjw 19 G-I}

MW=on+1

1]

Dl W i W

-4
1
[
=
=
)
1

Write the first four terms of a, = % .(AJK

1
Ay =an
Puttingn=1,2,3,4, ...

11
a=3 =7, o

1 1
JM=P =g . W=y
Write the first four te
=)o’
Putting, n =

e sefjuence of a,

tn 18 G-1)

1
4

a = (1) = -9
a = (- = +16
Write the next of the sequence.

(Rwp 16)(DGK-19)

a

a =

a =

q =

a =9
a, =-11
a; =13
ag =-15

Q.6 Find the next twolterms
31, e

y 3, 7, 15,
Mitn 19 G-I)

L 26+ 1=
76 § IS L A—
(Swl 17)(Lhr 18 G-T)(Bpr 19)

127

ai=11=6+5=0;+5

y=17=11+6=a;+6
as=ay+7=174+7=24
p=as+8=24+8=32
a=3,+9=32+9=41

Q8

Write the first three terms of sequence if
a,—a,;=n+2,a3,=2. (Gjw 17)(Sgd 18)
A=A+ N+ 2
Puttingn=2,3,4
=2 +2+2=2+4=6
aa=a+3+2=6+5=11
y=a+4+2=11+6=17
Find the sequenceif a, —a,_ =n+1anda,=
14. (Gjw 10)
. Puttingn=2,3,4ina, -2, ,=n+ 1, we have

Q9

a-—a;=5 ...
From (iii), a,=02,-5=14-5=9(Q a,=14)
From (ii), a,=a,-4=9-4=5(Q a,=9)
And from (i), a,=a,-3=5-3=2

Thus the sequence is 2, 5, 9, 14, 20, ...
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MULTIPLE CHOICE QUESTIONS

Q  Each guestion has four possible answers. Select
the correct answer and encircle it.

Q.1 1If the nth term of an A.P is %(3 — n), the first
three terms are: (Mtn 13 G-II)
(D.G.K 15 G-I)(Lhr 17 G-II)
(a) 3,2, 1 (b) 1,2,3
© 121 @ 1.1.0
Q.2 The nth term of sequence 3, = 2 3 is:
3 5T
(D.G.K 13)
(@ 2n-1 (b) 2n+1
n n
© 31 @ 3a57
Q3 Ifa,=-a,;=n+1and a, = 14, then a; is equal
to: (Lhr 15 G-I)
(a) 9 (b) 14
(©) 20 @5
Q4 Next term of the sequence -1, 2, 12, 40, ......,..
is: (Rwp 11)
(a) 52 (b) 64
(c) 80 (d) 112
Q.5 Ifa.;=2n-S5, then the nth term is:
(Lhr 11 G:II)(Rwp 12)
(@) 2n+1 (b) 2n-1
{c) 3n+1 (d) 3n-1
Q.6 Ifa,=(-1)"", then 26th ter ce 1s:
(Lhr 14 G-IN(M
(a) 1 (b)
(c) 26 (d
Q.7 Thenexttermin?7,9,
Min 14 G-II)
(a) 16 (b)
{c) IS 18
Q.8 The fifth te f n+ (Mtn 14 G-II)
(a) -13 (!
() 7 (d) 13
Q.9 The 4th term of ce a, = ﬁis:
(D.GK 14)
(a) 4 (b) 3
@3 @3
Q.10 If a,_; = 3n — 11, then 5th term is: (Lhr 10 G-I)
() 4 (b) 7
© 10 (d) 13

73IPage
Q.11 Next term of the sequence 1,3,7, 15,31 ......
(Lhr 13)
(a) 63 (b) 62
(c) 80 (d) 81
Q.12 a; of the sequence 2, 6, 11417, ..
hr 18)G-1, G-II)
(a) 41 (B 51
(c) 32 (d) 40
Q.13 The 3rd term of e )" (n-17)is:
(Lhr 13 G-I)

(a) 8
(c) 4

(Lhr 13 G-T)
(b) 4
(d) -8
of the sequence 1,3,7,15 ...... is:
(Gjw 11)
(b) 27
(d) 33

sequence is
(@3 (b) 60
(c) 12 (d) None of these.

Q.18 What is the next term in the sequence 8, 3, - 2,

by -9
© -1 (d) None of these.
Q.19 nth term of the sequence 1, 4, 9, 16, 25, ....... is
(@A) n+3 (b) n
(© n? @ n?+1
Q.20 The next term of the sequence 1,3,6,10, — is.
(a) 13 (b) 15
(¢) 17 @ 19
Q.21 The third term of sequence a, = (=1)" (n = 7) is.
(Sgd 18)
(2) 8 (b) 4
(c) -8 d) -4
Q.22 if inan S e, a4, = D"’ then a, |
N "T2n+1’ h
(Fbd 19 G-T)
(2) 4 (b) 3
©3 @3
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Q.25 If a,., =3n— 11, then 6th term is:

(Fbd 19 G-IN)
(a) 13 (b) 7
©) 15 (@ 11
Q.26 The 8th term of sequence 1,-3, 5,-7 is:
@ 15 (b) =15
(c) 14 (d) -14
-1 o+l
Q.27 Ifa, = s thenas=: (Bpr 19)
(a) % (b) 1_16
1 1
© 33 (d) 51
Q26 Ifa, = (- )™, thena 5 =: (M 19 G-I)
(a) 1 (b) -1
©1i (d) =i
Q.27 If in A.P;a,; =2n - 5, then a, will be equal to:
(Rwp 19)
(@ 2n+1 (b) 2n-1
(c) n+1 (dn-1

:RCISE 6.2
SHORT ANSWERS TO THE QUESTION
Q.1 Define arithmetic sequence.
Ans. A sequence {a,} is an arithmetic sequelice
progression (A.P.) if a,—a, = dforallne N§
1, and d is called common difference and we c:

Q]

get general term=a,=a+n—1 d.

Q.2 Find the 13" term of the sequence x,
hr -11)

Ans. The given sequence is x, 1,

Here a=x

Commen difference =d

Now aj;s
Q.3 Find the n"

2
G) R G (Lhr 08 G-T)
2 10 2

Ans. Giv [%) , (T) .. isnotan
AP but4, AP witha=4,d=3

a =a —l)d H4+(n—l)(3) 4 + 3n-

3=3n +

2
Thus nth term of the A.P. is (Bn 3+ l)

Q.4 Which term of the AP. 5,2,-1,...is —85?
(Gjw 12)(Lhr 13 G-I, 17 G-II)(Rwp 16)(Swl 19)
Ans. GivenAP.is5,2,-1,..., -85
Here a= 5, Common differen
= -85 and n=?
Now a,=a + (n-1) d
-85=5+ (n—1)}-3)
-85=5-3n+ 3
-85=8-3n
3n=8 + 85
3n=93
n=131
Thus a;, = -85

=d=2-5=-3

vtuusuuly

. -2,4,10, ... is 1482
(Lhr 12 G-I(Gjw 16,19 G-T)

4,10, ..., 148
44+ 2=6
a+ (n-1)d
-2 + (n-1)(6)
148=6n-8
=47/ 6n =148 + 8
6n =156
n—% = n=26
Thusnzé=l48
11 1
Q.6 "a band are in A.P. , Show that
2ac
b=+

(Gjw 13, 18)(Mtn 16, 19 G-II)(Fbd, Lhr 19 G-II)
Ans. Given that

i o Il:aremAP
Therefore
1.1 1.1
b a“c b
1 1. 1.1
= b*bpTate
2 c+a
= b~ a
1 a+c
= b~ 2ac
= b= 2ac

©
+
o



Chapter No. 6 (Sequence and series)

Selved Past Papers

751Page

Q.7 Find the number of terms in the APifa, =3,d
=7and a,=59. (Fhd 19)
Ans. a,=3,d=7,4a,=59
an =a+n-1d
59 =3+(-1)7=3+Tn-7=Tn-4
4+59=7
63 =7n

using

n== =9

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 21st term of the sequence 2,4, 6, ........
(MmllGI 13G-])
(a) 40 (b) 42
(c) 44 (d) 46
Q.2 If a, = 5 and other consecutive terms are 23, 26,
29, then 3rd term is: (D.GK 11)
(a) 8 (b) 11
(c) 14 (d)y 17
Q3 2,4,6,8,10,12, ........... (D.GK13G-)
(a) G.P (b) AP
(c) Geametric series (d) None
Q4 The nth term of an A.P Is%(&!n), the first@hree
terms are: (Bpr 2011
(a) 3,2,1 (b) 1,2,3
3.9 3. 9
©) 3,33 d)3.6,3
Q.5 (n+1)th term of an A.P is:
(a) a,+n—-1d
(c) a;+nd
Q.6 Common difference o
g [ — is
=2
@ 13 15
©2 2
Q.7 Commonghifferénce of 17,13,9, .........
(Rwp 14)
(a) b) —4
(c) (d) 15
Q.8 Ifa, Al in AP, the2A =
(Lhr 11 G-II)(Lhr 12 G-I)
b
() _; (b) a+b
a-b
(c) a-b (d) 2

Q.9 What is the next term in the sequence 10,7,4, 1

@ 2

(b) -
(c) -3 (d) None of these.
Q.10 What is the common diffe cé of_the sequence
11,5,-1,
(@) 6
(c) 1/6

(b) n+1
(d) None of these.
re in A.P,, then

2ac

(b) h'a+c

(d) None of these.

14 23" term of the A.P. 7, 5,3, 1 ...... is
(a) 57 (b) 47
(c) =37 (d) None of these.
.15 If (k + 1), 3k and (dk + 2) be any three consecutive
terms of an A.P., then the value of k is:
(@) 3 () 0
(© 1 (d) None of these.
Q.16 The fifth term of the sequence a,=2n+ 1.
@ 7 (b) 9
© 11 (d) 13
ERCISE

SHORT ANSWERS TO THE QUESTIONS
Q.1 Define arithmetic mean.
Ans. The terms in the middle of first and last term of an
A.P. is called arithmetic mean (A.M.).
Le A be AM between a and b then a, A, b are in

AP

A-a=b-a

2A=a+b

a+b

A= 2

Q.2 Find A.M between x—3 and x + 5.
(Rwp 17 G-I)

Ans. a=x-3,b=x+5
A=n;b=x—3;x+5=2x2+2=xtxz+ll=x+]
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Q3 Find A.M between 3\/5 and 5/5 .
(Mtn 16 G-I)(A.J.K 17)(Mtn 18 G-II)
b

a+
Ans. A = 2

W5+5J5 85
Q4 Find A.M between 1 - x + x* and

1+x+x, (Lhr 16 G-1) (Mtn 17 G-L,ID)

Ans, Here a=1-x+x",b=1+x+x’
A _a+b l-x+x+1+x+x
-2 T 2
242 201+x)°
sT2 T2
A =1+x2
Q.5 Find two A.Ms between 5 and 8. (Swl17)
Ans. Let A, and A; be two A.Ms between 5 and 8, then
5, A5 Ay 8
a,=a+n-ld
8=5+(4-1d
8=5+3d
3=3d = d=1
Aj=a+d=5+1=6
A=A +d=6+1=7
Q.6 Find three A.M’s between 3 and 11.
(Mtn 08 G-I)(s
Ans.

. Let Al' A__‘J . AJ be three A.M’'s between 3 and
Then
3,A,A, A llarein AP.
Here a=3,n=5,a,=11.d=?
Using the formula
a =a+ (n-1)d fi
n
ag =a + 5-1d
= 11=3 + 4d
= 4d=11-3
=
=

=5, we

4d=8
d=2

between '\{i and J\ﬁ .

(D.G. K 12,17 G-I)}(Lhr 13 G-I)
two A.Ms between '\E and 3\5 ,

V2.4, A, W2arein AP.

Here a,=\ﬁ.a¢=3\ﬁ
Usinga,=a, + (n—1)d, we get
a=a + @d-1)d
o R 2=42+3d
3W2-2=3d
13

=
D(i:3

Now A, =a,+d =\/§ F

nE

A Ms between a and b, find a and
p 18,16)(Lhr 11,19 G-II)
(Fbd 19)(Rwp 19)

3> b=11
LONG QUESTIONS

n n

Q.IpFind n so that 7o wimay be the AM
between a and b. (Mtn 13 G-11, 19 G-I)
(D.G.K 13,15 G-D(Bpr 18)(Mtn 18 G-1I)(Srd 18)

n, .n

Ans. If,,z_l.;b.... is A.M. aand b. Then
a +b
a+b"  a+b
Bn—l+bn—l= 2
= 2[a"+b"] = (a+b)a"" +b™]

22+ 26" = a"+a.b™ 4+b.a" 4"

2" -a"-b.a"" = a.b" 40" - 20"
a"—b.a"' = a. b -b">a. 2" -b.a""
=a.b" -b. b
[a—bla™" = (@a-b)p™" = 2™ ="'
This is possible only if: n—1 = 0
= [n =1
MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 Arithmetic mean between 2 and 6 is:
(Mtn 08 G-I)
(@) 2 (b) 3
©4 ) V12
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Q.2 Arithmetic mean between '\ﬁ and 3\{2 is:
(Mtn 08)(Sgd 16)(Bpr 14)

@ 22 ® 2
© 6 (d) 3
Q.3 A.M between two numbers % and % is:
(Bpr 15)(Mtn 10 G-1I)(Sgd, Rwp 17)
(Lhr 17 G-)(Gjw 18)
b b
Ol ® G
2ab -b
© a : b () anb
Q4 A.M between two members x— 1 and x + 1 is:
(Mtn 11 G-IN(Fbd 16)
@0 (b) 2
(c) 2x (d) x
Q.5 A.M between a and c is: (Mtn 12 G-IT)
Ohen ) Ve
Chrn @5
Q.6 The A.M between 2 ++/2 and 2 —[2 is:
(Mtn 13, 17 G-II)(Fbd D)
(a) 2 (b) \2
© 0 (d) 4
Q.7 AM between two numbers -2 and —6 is:
(Rwp 11
(a) 4 (b) -4
(c) £+12 (d) -3
Q.8 The A.M between two numbe; nd d
11)
a+b
® 23
+hb
© %5
Q9 Ifa,A,bareinA (Sgd 13)
a-b
@3
(c) \fﬁ
Q.10 If a, A, b are in W.P, then 2A =
(Fbd 15)
(a) (b a+b
(c) 2(a'gh) (d)a-b
Q.11 The A.M bétween x — 3 and x + 5 is:
(Lhr 13 G-I, G-I)
(a) x+1 (b) x—1
(c) x-3 (d) x+5
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Q.12 Of 5 is A.M between -5 and b then b is equal to:
(Gjw 12)
(a) 0 (b) 15
(c) -15 @ 10

(a) 38 (
(c) 40 ¢
Q.14 A.M between 3\/5aan
@ 45
() 10
Q.15 The arithmeti 1 zmr]1 is
2 andy

(Gjw 19 G-I)

Sum of n terms of an A.P is called arithmetic series
(A.S).

So=a+(@+d)+(a+2d)+...(a,—d)+a,
Se=a,+(@,—-d)+..+@+d)+a

Adding above equations

28 ={(a+a)+(a+a)+...+(a+a)+(a+a,)
28,=n(a+a,)

Let

Sa =% [ﬂ+ﬂ“]=% [a+a+n—1d]
S, =5 2a+n-1d]

Q.2 Sum the series:

%+2\5+%+ cees A

(Mtn 08 G-1I)
3 5
Ans.ﬁ+2\ﬁ+ﬁ+ C+ ap
3 3 22)-3 1
e d=n-—_2 T
Here a ‘\ﬁ \r V’i _\& '\l’i

n= 13
Now using the sum formula

=5[2a + (n-1)d]

" "2
-5 o]
1
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Q.3 How many terms of (=7) + (=5) + (=3) + —
amount ta 65?7
(Sgd 16)(Swl 17)(Mtn 18 G-I)(Bpr 18)
Ans. (-7 +(=5)+(3)+——
a=-7,d=-5-(-N=-5+7=2
S,=65,n="?

n —_
Sa =3 [2a+ n-1d]

65 = g [(2(=7) + (n = 1)2]

130=n[-14+2n-2]
130=n(2n- 16)
130=20% - 16n
0=2n" - 16n - 130
0=2(n’ - 8n - 65)
= n’-81-65=0
n—-13n+5n-65=0
n(n—13)+5(n-13)=0
(n—13)(n+5)=0
n-13=0
n=13
Q4 Sum the series upto 10th term.
LI1+ 141+ 1L.71 +.........
Ans. L114141+ 171 +.........
a = 111,d = 141-111 = 030
n =10

Either or n+5=0

n=-5itis rejected.
(Sgd 18,

UsingS“=%[2n+n— 1d]

S, =% [2(1.11) + 9(0.3)] = 5[2.

S, =3 [2a+n-1

=5 2x-2)+(n

=';' [2x + 2na

=22_n [x+

Q.6 Sumt es

1+4-7+10%13-16 +19+22-25+ +
3n term (D.G.K. 16 G-I)
Ans.

144-7+10+13-16+19+22-25+
3n term

(1+4-7+(10+13-16)+(19+22-25)+——+n
term

=24+7+16+
a=-2,d=7-(-2)=9

Using

—13)

find the series.
(Rwp 17 G-1I)(Fhd 18)

Q.87 The sum of three numbers in an A.P. is 24 and
their product is 440. Find the numbers.

(Lhr 10 G-I)
Ans. Let the three numbersin APbea—d,a,a + d
By given condition: (a-d)+a + (a+d)=24
= 3a=24 > a=28§
Again by given condition
(a—=d)(a) (a + d)=440

aa® - d%) = 440
Putting =8

8 (82 -d%) =440
o 64-d'= %

or d*=64-55

Thus

a=8,d=3 a=8,d=-3
a-d=8-3=5 a-d=8-(-3)=11
a=8 a=8

a+d=8+3=11 a+d=8 + (-3)=5
Thus the required numbers in A.Pare 5,8,110r11,8,5.
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LONG QUESTIONS
Q.1 The sum of 9 terms of an A.P is 171 and its
eighth term is 31. Find the series.
@hr 16 G-I)(Rwp 18)
Ans. Leta, ar, a:z_ ar® be the four terms of G.P. Then
a+ar+ar +ar= 80> a(l+r+ r2+1])= 80
af(1 +1) + r'(1+1)] = 80 = a(l+0)(1+r)
= 80 v (1)
3
and #5230 = al+r) = 30x2
= a(l+) =60 ... (2
Dividing eq. (1) and eq. (2):
al+r)l+r) 80 _ l4r 4
ar(l +17) 0= T3
= 3l+1n = 4r> 3+3r=4r

3= 4r-3r > r=3
Putting value of r in eq. (2):
a@3)(1+(3)) = 60 = 3a(1+9) = 60
=  3a(10)= 60

60
3a= 60 = a=35=2

30
ar= 2(3) = 6;ar = 203 = 209) =
ar = 23) = 227 = 4
=

Q.2 The sum of three numbersin A.Pi
product is 440, Find the numbers.

(Lhr 10 G-

I

55 = d
= 9=d
a=8andd= -3,

= 8-
=11

(-3) = 8+3

Q3 Find four terms of A.P whose sum is 32 and
sum of whose squares is 276. (Mtn 16 G-I)

Leta—3d,a—d, a+ d, a+ 3d be the four numbers
in A.P. Then

a-3d+a-d+a+d+a+

Ans,

32
= 43:2‘32:.’;1:‘1

and
(8- 3d)‘+ (8 )’
64 +9d" - 48d +

When a = 8 and d = -1

then:

a-3d= 8-3(-1)
= 843 =11

a-d = 8—(-1)
=8+1=9

a+d = 8-1 7

a+3d= 8+3(-1)
=8-3=35
11,9.7.5

Q.4 Find five numbers in A.P. whose sum is 25 and
sum of whose square is 135. (Mtn 12 G-I)

s. Leta— 2d, a — d, a, a + d, a + 2d be the five
umbers in A.P. Then

a-2d+a-d+a+a+d+a+2d =25
25
= S5=125 = a=7 =

and (a—2d)"+ (a—d)’+a’ + (a+d)” + (a+2d)” = 135
(5 — 2dY+(5 — dY'+(5)+(5+d)+(5 + 2d)" = 135
25 +4d* = 20d + 25 + d* - 10d + 25 + 25 +d*
+10d + 25 +4d°+20d = 135

125 + 104> = 135 = 104" = 135 - 125 = 104"
=l0d=1>d=*1

When a =5 andd =1, |Whena=5andd=-1,
then: then:
a-3d= 5-2(1) a—2d= 5-2(-1)
=5-2 =3 = 5+2=7
a-d = 5-1=4 a—-d = 5-(-1)
a =35 =5+1=6
a+d = 541 =6 a =35
a+2d= 5+2(1) a+d = 5-1= 4
=5+2 = a+2d= 5+2(-1)
3,4,5.6.7 =5-2=3
. [7.6.5.4.3]
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a=ar’
MULTIPLE CHOICE QUESTIONS =L+ =" =+ =)
Q  Each question has four possible answers. Select =(L+DI1 =D = +D1-1-2i)
the correct answer and encircle it. = (1 + (=20 = (1 +i)(-32i%)
Q.1 Sumoftermof an A.Piscalled: (Mitn13G-I) =(1+ i](-3214.i) = (L +i)=3248% i)
(a) Geometric series =32-i-1) =321 -1)
(b) :2‘:’““!“ series Q4 Find the 12" term of GiP if 19 G-II)
(€) Arithmetic progression 14i,2,-2+72, (Min 16 G-I)(Bpr 19)
(d) Harmonic progression Ans. a =1+
Q.2 The sum of four numbers in an A.P. is 24, and e
. 2 2
the sum of whose squares is 164, then common | p =—— x
difference is T+ 7141
(@ 1 by -1 _Ad-n
©) *1 (d) None of these. 1-(-1)
Q.3 Sum the A.P -7 + (-5) + (-3) ... upta 6 terms is. [ 2=2aTr
(AJK17G-D) ap=ar
@ -12 (b) 12 = 1+0)?
© 9 (@ -9 1+2i)°
Q4 Formula for the sum of n terms of A.P it
(Arithmetic progression). (Lhr 18 G-IT)
(@) 8.= a1+ (n—1)d (b) S..=§(a;+a..) hat the reciprocals of the terms of the
c sequence a;,, ar, ar , .. form
(] ™) __a nother geometric sequence. (Mtn 08 G-I)
©) Su= -r @ S= 1 Ans. Given geometric sequence is
a, art, art, .
eciprocals of the terms are
SHORT ANSWERS TO THE QUESTION 1 1
Q.1 Define geometric progression. l’ﬁllz ’ =llr4 '
Ans. A sequence (a) is a geometnc seque —
He 2 _ second term _ ar
ere ay ~  firstterm — 1
a
number for allne N | a
1
is usually denoted by, = XT=7 —0)
of the G.P. a|r2 ¢
Q:2 Find the 5" te 1
I _a_3 _ _third term _ ar
Ans. GivenG.P.i 2so a, — secondterm™ _ |
2
Here a=3,r5§- W 2 nr
W | L
We know that the nth tg aG.P.is given by a, = - _4XT:I_2 (i)
For n= ar
From (i) and (ii)
Q.3 Find the}{1" term of G.P, 1 +1i, D TH a,
—=—i.e., the common ratio is same
Ans. 1+i,2 T e 3 8
i L1
_ 2 _ 2 ﬂ_zl—l) 21—1)_ . Hencethesequencea—-—rzw—dv--- isaG.P.
S PP it P R B LIS L B Rt 1A ar
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Q6 ll'l éandlarelnG.P.Showlhatthecammnmm

st

%. (Lhr 10 G-11, 2016, 2017 G-T)
(Fbd 16)(Sgd 17)(Gjw 17)(Sgd 18)

Ans. Given % . % ,% are in G.P. Let r be the common
ratio.
b a e b .
r=w=a (i) alsar= b =2 (i1)
Multiplying (i) and (ii)
2_3, '1 - |
=X === i'\/;
LONG QUESTIONS
Q.1 Find 11thterm of G.P 1 +i,2, ﬁ
(Rwp 13 G-I)(Mtn 19 G-I)

Ans. See Short Question 3

Q2 Ifa,b,

¢, d are in G.P. prove that a’-b% b -

,c*—d'arein G.P. (Lhr 17 G-)
Ans, Since a, b, ¢, d are in G.P,, so

@ o6 BT BT olo

No
bcP—b :2+

22
= 2%’ -b%

= (a

2_ b!)(cz _ dl)

d
=c (=n

[}
"ola ola oo oo

=

L}

]

a

=

®'-
(c’)‘

()

©3

W' b!z answers. Select

icircle ir.
uence can not he:
(Mtn 11 G-II)

(d1

Q.2 Fifth ter GP3,6,12,—is:

(a) 15
{c) 2

(Rwp 15 G-1I)D.G.K 12) (D.G.K 13 G-I)
(b) 48
(d) 36

Q3 (1)is: (D.G.K 13 G-I}
(a) AP (b) G.P
(c) H.P (d) Not a sequence

Q4 The general term of the G.Pi

@ a,=a,+n—1d (

(© a,=ar" (

Q.5 No term of geometric
(Mmn 15 G-I)(D.GK 1
(@0

() 2

Q.6 The next ten

-I)(Lhr 19 G-II)

,4, 8,16, ......... is:

(Swl 14)
19
32
(Lhr Board 2014 G-IIy

(b) AP
(d) H.P
s the general term of the geometric
dee —1,1,-1,1, ........ ?
¢ D" (&) (1"

© nht (d) None of these.
Q.95 What is the nth term of the G.P. for which a=
8,r=32andn=57?

(a) 2772 (b) 5712
(c) 812 (d) None of these.
Q.10 n" term of G.P is. (Rwp 16)
(a) ar" (b) a,r™’
a rt
© 1w @7

Q.11 In geometric sequence nth term is (Mtn 18 G-I)
n
(a) aj+(n-1)d (b) 3 [2a)+ (n—1)d]

(c) 1— ar"!
Q.12 No term of geometric sequence can be:
(Lhr 19 G-1I)
(@ 0 (b) 1

(c) 2 () 3

SHORT ANSWERS TO THE QUESTIONS
Q.1 Define geometric mean. (Gjw 12)(Min 17 G-1I)
Ans. A number G is a said to be a geometric mean

(G.M.) between two numbers a and b if
a,G,barein G.P.

%:%:G’:ah:(}:i-u’ﬁ
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Q.2 Insert two G.Ms. between 2 and 16.
(Mtn 08 G-II)(Sgd 17)(D.G.K 17 G-I)(Lhr 11 G-I)
Ans. Let G, G; be the two G.Ms. between 2 and 16
Then 2, G, , G,, 16 are in G.P.
Herea=2,n=4,a, =16,r="
Usinga,=ar"™”’
For n=4, we have
a=a !
ay =a r
16=@27r
=8
r3 — 23
= r=2
r-2"=0
r-2)(*+2r+2%)=0
Either
r-2=0
r=2
or r+2r+4=0

227414 234416
= 2.1 = 2

238012 232830 ,
T ==

Whenr =2
G=ar=2(2)=4
G=ar=2(2)"=8

When r=-1++3i

G, =ar=2(- 2+\[§1)

T

\3i

+3/-16-12 =+ 716 1)

=% ‘\"(-ZI) (8i) =
+ 6=+ 4

Q4 Insert two G.Ms between 1 and 8. (Mtn 19 G-I)
(Fbd 17)(Lhr 09 G-II)(Rwp 17 G-II)(Lhr 18 G-II)
Ans. Let G; and G; be two G.Ms between 1 and 8, then
1, Gy, Gy, 8 are in G.P

Using a,=ar™’
8=y
8=r
8-r'=0
2-r=0
(2-r)(2%+2r
Either 2-r=0
r=0
or ? A
-2 +4/4-16
r 2
2ENBL LR

b 1 (-1 +43i)=-1431i
AP = 1(-1-\3)=1-3+2\3i
w( T2+ 23i
nr=—1—V'§i
G, =ar=1{-1-4/3i)
Gy =af=1(=1-\3iP=1(1-3+2/3i)
=—2+2f3i
LONG QUESTIONS

Q.1 For what value of ‘n’

geometric mean between a and b,
(D.G.K 11 G-1, 2013 G-II)
(Lhr 13 G-I1, 15 G-I)(Rwp 16)
(Mtn 16 G-II)(Lhr 18-GIN)(Gjw 19 G-II)

b
H% is G.M. between a and b. Then
a +b
il 11

a'+b" a
a+h 22
T = \ab = ._ab
n-l nl an—l IJx\l

hn—]]
1

ﬁls the positive

"+ b= uzbz [a*' +
1

PR A L U |
= a"+b'=a 2 b*+a’. b 2

- b= 2
i . . 1
This is possible only if: “_E:D:) n 2
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MULTIPLE CHOICE QUESTIONS Q.11 Which of the following cannat be term of G.P.
(Bpr 16)
Q  Each question has four possible answers. Select (@ -1 ) 0 g
the correct answer and encircle it. © 1 @5
" p
Q.1 ;ﬁ;:—h...r is a geometric mean between a and b Q.12 fa=2,b=4i, thenG = 12 G-T)
ifn= (Bpr 13) (Min 10 G-T) () £22i (
(@) 01 (b) II (© +2i @) 4i
©) -3 5
Q2 G.M between 2and 8 is equal to: (M 12G.) | Q13 Geometric Mean b Aland 16/ 1s;
(a) 2 (b) 8 (Mt 19 G-T)
(c) 16 (d) £4 (a) 8 -8
Q.3 The geometric mean between -2i and 8i are (c) £8 +64
(Lhr 15 G-IN(Rwp, Min 17 G-I)(Bpr 18)(Rwp 18) | Q.14 The ct of n Geometric Means
(a) +4 (b) +3 (Rwp 19)
() 2 (d) 1
Q.4 The geometric mean between 1 and 16 is
(Lhr 15 G-I)(Gjw 15)
(a) 4 (b) —4
© 4 @) + 1 ANSWERS TO THE QUESTIONS
il W geometric series. (Lhr 19 G-II)
Q.5 The geometric mean between 4 and 16 is: = . . .
(D.G.K 14)(Lhr 17 G-I (Lhr 18 ) unr’of n terms of a G.P is called geometric series
- i (G.S).
+4 b) +6 N
:2;+8 Ed:"'lﬂ Tet o Sn=a+ar+ac+..+a™ .. (i)
Q6 G.M between—2and 8 is: Multiplying with x L
(D.G.K 14 G-1I) (Gjw 12)(Lhr 18 G-I) 1S, =ar+ar +ad 4. kart (i)
() 16 (b) 3 Subtracting equation (ii) from equation (i), we get
(c) -4 (d) +4i Sa—rSy,=a—ar"
Q.7 lfl,landlareinG.P.,th io is (-n8.=al-r)
a’'b c -
S \ =a[ll_|”) ifii<1
(@ t\/& () i 'l
a =A=D s
() d) -1
Q.8 With usual notatign, thesproduet'of n geometric Q2 Define infinite geometric series. o
means betwee nd }iffs. Ans. If number of terms approaches to infinity, then
(Mtn 16 G-II) such a geomelric series is called infinite geometric
(@ G" series. It is usually denoted by S and is given by.
n S=a+ar+ar+..
(© Ay Gy If k< 1, then " — 0 when
Q.9 Geometric mea een—2and 9. (Fbd 17) n —» o, therefore
-16
Q.10 !:I?;::g:um i mm(?e:v::m 2 and 4 all, Such a series is called convergent.
(Sgd 17) Iflcl > 1, then I® — o
(a) = B\ﬁ (b) £4 .\ﬁ When n — o<, therefore,
©) * z\ﬁ ) =3 \ﬁ S = o<, such a series is called divergent.
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Q3 Find sum of first 15 terms of G.P. Q.6 Find the sum of the infinite G.L.  (Gjw 18)
11 2,42, 1, e
1,35 (D.GK 17 G-I}
Ans. 2,42, 1,
Ans. a=1
1
3.1
=173
n=15
(-6 1ot
al =) ~5) ) 1~ Taaase07
S, = = =
1-r I 2
3 3
_ 3 [14348907 1
T2 14348907
_2 14348906 _ 7174453
=2 | 143489077 = 4782969 ) Ans.
) i o1 rring decimal 0.7 into vulgar
Q4 Find the sum of the infinite geometric series: 3 (Lhr 17 G-D(Rwp 17 G-T)
+ % + %-{- (Lhr 08 G-1)(Mtn 16 G-II)
L1 +0.07+0.007 + oo
Ans. Given 5 + g+ g+ ... l =7[0.1 + 0.01 +0.001 + ..ooreererneae 1
1 01 01 _ (1) _7
1 4 1 1 7[1-01] 7[0.9]=7(9) =9
Herea= 5, r=—7=7x2=5<1
2 174 2 ss
2 Convert the recurring decimal 2.23 into the
Using sum formula for infinite geom equivalent common fraction.
(] ) (Mtn 16 G-I)(Bpr 16)
S = T =2_1= Ans. 2.33 =2232323%3
1—5 =2+0.23 + 0.0023 + 0.000023 +
9 3 =2+0.23[0.01 + 0.001 + 0.000001 + —]
Q.5 Find thesum of 7 +75 +
42 4 A[O-GIJ Za[m]
(Sgd 16) =2*700 [1—o01] =** 700 | 099
23 (1 23 23
=2+7g0 (99) =2+5900 = 25900
Q.9 Find vulgar fraction equivalent to 1.53
(Fhd 16)
Ans. 153 = 153535353

=1+0.53 +0.0053 + 0.000053 +
=1+53[0.01 +0.0001 + 0.000001 + —]

0.01 0.0 1 53
= 1+53|i1 —0.01:| =1+53 [0 99i|_ 1+53 (99)=1 99
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Q.10 Find vulgar fraction equivalent to 1.34.
(Bpr 18)(Sgd 18)

Ans. 134 = 1343434 ... ...
= 14034 +0.0034 +0.000034 + ......
= 1+ 34[0.01 + 0.0001 + 0.000001 + ...]
0.01
= 1+34[ OOI]_I+34|:099]
34 34
= 1+34[99] = l+99 =130 99 Ans,
QuUIfy=3+ ixz + §x + v andif 0<x<2,
then prove that x ml_z-f_y'
(Lhr 13 G-I, 17 G-II)(Mtn 18 G-II)(Fbd 19 G-II)
Ansy—x+i'x2+é3 e 0a
L 2)
x W) 22 x
Here a=3,r= % =3

G

Using sum formula for infinite geometric series

a
Seo=71_7
X X
2 2 X
Y= =T7ex
T2 2

y(2-x)=x=>2y-xy=x
x+xy=2y=>x(l +y)=

__ 2y
Flay
2
QI2Iy=1+3 + g+,
28
=25 w
Ans, y51+%+

Here a=1,r= 1=

Using the sum formula finite geometric series

= y@2-x)=2
= 2y-xy=2

= xy=2y-2
2Azy-1)

= =
=Ty

2 4 8
QI3I y=3x + gx'+ 39% 4 nd if

0<x <% 3 » then show that
10 G-II)
2
Ans. y = 3
2 2x
Here a=3x,r 3

Using the sum fo

Sco /5
2x
3 __2x
3-2x T3-2
3 3
=2x
=2x
le 2xy =3y
2x (1 + y)=3y
3y
Sl +y)
.14 Sum the series 2 + (1-1i) +% + ...+ to 8 terms.
(DGK 19)
Ans. See Long Question 1
LONG QUESTIONS
Q.1 Snmthescrir52+(l—i)+%+...+...tnslerms.
(D.G.K 17 G-I)(Mtn 17 G-II)
Ans. Given that: 2+([—0+%+ ...... to 8 terms
Here,wecantake: a = 2, r = %, n=3§
1-1
g Aa(1~r") N _2[1_( 2 ).]
L 8- 1 1-i
]
[ l—£|] [ l—l!}
2 1”(2) 2= 2) _af,_a=i
To2-14i 1+i T+l T 2
2 2
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_4(1_n{l_g]_n‘:| 5(1—12=l+r = 5_—5:=1+r
1-i 256 = 5-1=5r4+1r = 4 =6r
_4!1—1‘![1 1+i” —2‘:)‘] T :‘1:2
= 673
=4(11+_Ia|:1 (l_zlsgzn'] Putting value of rineq. (*): a =(9|1
401 =17 (=2i) -I'E_l'f (3—2) _
=73 {l“ 256 }'2(1")[ 256] 3 )=9
166 2y
= 2(1_')[1_2_(5t')£:| The required series +3(§]
i 16(=1)° .
=2(1-.-)|:1— 25 | = 21-0 . -

Q4

Ans.

Q.5

. See Short Question 15

= 2(1—.‘)[1—%6}
2(1—.)[ } 2(1~ ’3[15] %(1—-‘)

(Sgd 13 G-I)

Find the vulgar fraction of 1.53.

show that x=2 (y;_lj .

(Gjw 17)

. See Short Question 11

x x
ll‘y=l+z g

. See Short Question 14

]ry=-§+§'x'+';*x’+.........and if 0 < x&'2,

2y
1+y
See Short Question 13

then prove that x = (D.GK 1

2 4
]ry=§x+-:3+ ..andifa<x

thatx=

2y
=3+y) (Bpr 12

Sum of an infinite geom,

(l—r) _1
(I—r](l+r] -5

(¢’ geometric series is half
S of its terms. If the sum of

2
a a

1-r = 2(1-1)

1 =

=2(l+r)=a=>a=2+2r

2(1 +r)
a+ar =% = a(l+r) =§ ......
Putting value of eq. (1) ineq. (2):

2+20(1 +1) =§ = 2+2r+2r+20 =%

244r+20° :% = 22+4r+20) =9

44844 =9 = 47 +8r+4-9=0
4+ 8r-5=0 = 4 +10r-2r-5=0
202t +5) = 1(2r45) = 0= (2r+5)2r-1) = 0

Either2r—1 =0 oo 2Zr+5=0
2r= 1 2r= =5
1 5
r =3 r = -3
L
2
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W'henr:—i, then from eq. (1):

a= l+2(—§) = la=2-5=-3

2

The series is:

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 An infinite geometric series is divergent. if:
(Mtn 12 G-1I) (Mtn 08 G-I)
(a) <1 (b) Irl>1
) r<l (@) r>1
Q.2 For an infinite geometric series for which Irl <1,
S..is: (Mtn 15 G-II) (Mtn 09 G-1)
a(l+n ay
@ o ® T
ar+l a
) T5f (d) -1
3 sumofseriesisd s Ls 1 "
Q um of series is 5 + 7+ g+ cooeinae is:
(Mt 11
(@) 1 (b) -1
© 2 (d) 2
Q.4 The sum of an infinite geometric series is e
(Rwp 13) (Mtn 12 G-I
a a
Olrp ®1Tor
L
© -7
_ o
Q5 S.= E%l is converg,
(a) Il<1
{c) r=1
¢ wl,l, L f ;
Q. [RETRETT) ite geometric
series, then sum (D.G.K 11)
(a) %
3
a
217? + .iireensy then interval
(Lhr 12G-I)
-3
(b) 57 <x<0

-3 3
(d) 3 <Xx<3

1 -1
{c) 2<X<S

B7|Page
Q.8 Theseries3+33+333+..... is
(a) A.P. (b) G.P.
(c) H.P. (d) None of these.
Q9 Theseriesr+(1+k)r2+ +k2)r3+...is
(a) A.P. (b) 3
(c) H.P. (d) Norc of th

Q.10 The series 2 + (1) +

(@) AP,

(c) H.P. e of these.

+ wis convergent in

(b) -3<x<3
(d) None of these.

gt e and Ixl <2:
(Lhr 13 G-II)
metic (b) Harmonic
((c) onvergent (d) Divergent
.13 The series a + ar + ar’ + ... o< is convergent if.
(D.GK 17 G-I)
(a) Irl>1 (b) <1
() Il=1 (d) Iel=1
Q.14 An infinite geometric series in convergent if.
(Fbd 18)
(@ <1 (b) Irl< 1
(c) Irl<2 (d) Irl>2
Q.15 The series a + ar + ar® + — o converges, if
(Swl 19)
(@) Id>1 (b) I =1
© le<1 (@l <1

EXERCISE 6.10

SHORT ANSWERS TO THE QUESTIONS
(Sgd 17)

Q.1 Define Harmonic progression.

Ans. Harmonic Progression (H.P)
A sequence of numbers is called a harmonic

sequence or progression if the reciprocal of its terms are

in arithmetic progression.

Q.2 Define harmonic mean.

Ans. The terms in the middle of first and last term of an
H.P is called harmonic means.
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Q.3 Find the 9th term of the H.P. - % - % y Ly, | USiRE
(Mitn 08 G-IT)
Ans. As —%, —% y=l,......are in H.P.

= -5,-3,-1,....arein AP,
Here a=—-5,d=-3 - (-5 =-3+ 5=2,n =9
Now ag=a + (9-1)d
==5+ B(2)=-5 + 16=11 (InAP.)
Hencca«:l—ll (In H.P.)
=G
Q4 Find the 9th term of the sequence — é y - %.

(Lhr 10 G-II)(Fbd 19)

Herea=-5,d=-3—-(-5)=-3 + 5=2,n=9
a9 =a+ (9-1)d
=-5+ 8(2)=-5 + 16=11 (InAP.)

Hence ay ='11*1 (InHP.)

Q.5 Find 12" terms of the harmonic sequence

9" termin HP =77

a,=a"+n-1d
S=a+4d
5=—3+4d

8=4d

d=2

2’y =a’ +8d=-3 + §(

=-3+16=

(Lhr 09 G-T)

(Gjw 14)(Sgd 18)
24

=—3
(Lhr 13(}")
-2-8 10 .
=T=—?=—5 (|)

B =ADH == (i)

;v%:;- ("' G<0)
2ab  2(=2)(-8 32 16
(LhrI 167_G|[ 18 G-II)(Gjw, Mtn 19 G-I) = 5" %: -0=-5< 3.2 (iii)
Ans. 3.5.%- Fram (i) , (i) and (iii)
9 clearly A<G<H
3,5.6 1
9 Q.10 The first term of an H.P. is — 5 and the fifth
a=3,d =3 3=

Usinga, =a+n-1d’
ax =a+11d

ap =3+ll(% Ans.

d find a,.

First term§p A P=—-3=2a"

Fifth term in H.P = a5 =%

Fifthtermin AP=5=a’s Thus

term ls . Find its 9th term.
(Mtn 08 G-I)(Lhr 13 G-I)
1 1
InH.P. u|=—§,as=§,a;='.’

InAP a=-3,a;=5
Now in AP.

a =-3 ..03)

as =5 = a + 4d =5 ...(i)

(Bpr 16)(Lhr 17 G-II) | Using equation (i) in equation (ii), we have
1

-3+ 4d=5
4d=5 + 3
4d=8

d=

PN

=2
a==3,d=2
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Now ap =a + (9-1)d v ap=a + (n-1)d
-3 +8(2)==-3+16 =13
13in AP,

g

|
a9 13 in H.P.
Q.11 Ifa=2i,b=4i,Show that AH = G*

(Sgd 16)(Gjw 18)

a+b 2i+4i 6i
Ans. A= 3 = 2 =2 =3i
2b  2020)4) 167 -16 8
H=0b = 2i+4i “ 6 6 = 3i

G=+Jab =\J2)@) =81 =242i
AH = (3i) [—%) =8=2\2i*=G"
LONG QUESTIONS

il el

Tatypt may be H.M. between a
(Lhr 13 G-I)(Swl 14)(DGK 19)

Find n so that

. HH—[Lls H.M. between a and b. Then
a +b

™'+ b™  2ab
a"+b" T a+b

= 2ab[a" +b")

" 4. b"+a" b+ b™ = 207 b4 2a,
a™ 4™ b-2a"" . b=2a.b™ - ab™
™ — 2™ b= ab™' -b™ =™

= a.b™-bv"".b

am'[a—b] = hm[a—h] = a"
This is possible only if: n+l =

If the H.M and A.M betw

= (a+b)a™ +b™']

Q2

and

Putting value o
x(9-x)

= Xx -
X - =x(x-6)-3(x—6) =0
(x—6) =0 = x =36
When x = 3, rom eq. | When x = 6, then from eq.
(2): (2):
y =9-3 =6 y =9-6 =3

Q.3 If the (positive) G.M and H.M. between two
numbers are 4 and % , find the numbers.
(Rwp 17 G-1I)

G.M. -(D
and H.M. = 15—6
2
= X+y

X+y

When x = 8, then from eq.
(2):

10-8 =

8.2

Reciprocal of terms of geometric sequence:
(Mtn 08)

(a) Arithmetic sequence

(b) Harmonic sequence

(c) Geometric sequence

(d) None of these

Q2 If %,%arn two harmonic means between x and
y, the y is equal to: (Mt 09 G-)
1 1
@ 19 ®) 17
1
(c) 7 () 13
121
Q.3 12th term of the sequence 3 3rQrgreeeeeees is:
(Mtn 09 G-II)
39
(@) % (b) 39
2 1
©) 39 @ 39
Q4 If A, G, H denote the A.M, +ve G.M and H.IM
between two +ve real numbers, then A, G, H
form: (Mtn 09 G-II)(Rwp 17 G-II)
(@) A>G>H (b) A<H<G
(c) GgH<A (d) H<A<G
Q.5 1r a, b distinct +ve real numbers, and G = \[E N

then:
(a) A<G<H
(c) A<G>H

(Gjw 11)(Mtn 10 G-II)
(b) ~A<-G<-H
(d) H<G<A
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Q.6 1Ifaand b are two positive distinct real numbers

then: (Bpr 11 G-I)(Fbd 12)(gjw 18)
(a) A>G (by A<G
© A=G (d) A2G
Q.7 Ifa=-1,b=5,then A x H is equal to:
(Bpr 2013)
(@) =5 (b) 2
2
©5 @73
Q.8 Reciprocalof APis. (M 16 G-I)(DGK 19)
(a) AP (b) G.P
{c) HP (d) None of these
Q.9 With usual notation AH equal: (Mt 14 G-I)
(a) A (b) H*
«© G (d -G

Q.10 If a, b, G are all negative, then which is true:
(D.G.K 14 G-IT)
(a) A<G<H (b)) A>G>H
(c) A=G=H (d H>A>G
Q.11 A, G, H are arithmetic, geometric, harmonic
means between a and b respectively then A, G,

H are in: (Swl 19)
(a) G.P (b) AP
{c) H.P (d) All of these
aIH’I o+l
Q.12 Let b be H.M between a and b, ti
(Lhr 10
(@) n=0 (by n=1
{c) n=% (dy n=-1

Q.13 For any two numbers a and

(a) AM
(c) HM
Q.14 If A, G and H ar
harmonic means,
A G
@G o
H ¢
© G (G
15 1If L d o i
Q. Zk+1 and g7 are in
har e, the value of k is
(a) 1 (b) 2
() 3 () 4

Q.16 A sequence/of numbers whose reciprocal form
an arithmetic sequence, is known as
(a) arithmetic sequence (b)geometric sequence
(c) harmonic sequence  (d) None of these.

111
Q.17 1,5,3,;,—.isequalto.

(a) H.
(c) G.P

(Sgd 16)

(@) 5

() =
Q.19 H.M between 3

sh and b, G? is equal to.
(Bpr 16)(Sed 18)

mean between a and b is:
&'G-11, 16 G-I)(Swl 14) (Bpr 13, 19)
(DGK 11)(Mtn 18 G-II)

2ab b
® 5 © VB @

2ab
the third term of H.P, then third term of
(AJK 17y

4
(u14 ® 37 @4 @7

Reciprocal terms of harmonic sequence equals.
(D.GK 17 G-I

(a) AP (b) H.P
(c) G.P (d) Arithmetic series
Q24 Ifa=1,b=5,thenAxH= (Fbd 17)
(@) 5 (b) =5
~ 2
© 5 (U
Q.25 A,G,Hare in. (Swl17)
(a) AP (b) G.P
(c) H.P (d) Series
Q.26 For two +ve real numbers, with usual notation.
(Gjw 18)
() A>G (b) A=G
() A2G (@ A<G
Q.27 The 10th term uf% % % ......... is.
(Lhr 18 G-I)
(a) 30 (b) 28 (o) 2% (d) 317

Q.28 If A ,G ,H have their usual meaning, G=
(Sgd 19)
(@ H (b)) A (c) AxH (d) A/H
Q29 A,G,H,arein
(a) A.P
() H.P

(Swl 19)
() G.P
(d) series
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ERCISE 7.1

SHORT ANSWERS TO THE QUESTIONS

Define factorial.
Let n be a positive integer then the product
n(n—=1)(n=2)... 3.2.1 is denoted by n! or In
and is called n factorial.
Write 8.7.6.5 in the factorial form.
(Rwp 17 G-I)

Q.1
Ans.

Q2

8.7.6.5
876514 1B
A T
Write in the factorial form n(n - 1)(n - 2) .......
(n-r+1) (Mtn 08 G-I
(Fbd, Sgd, A.J.K 17)(Rw
n(n-1)(n=-2)....... (n-r+1)
= nn=-1D(n=2).......[n=(r = 1]
_ n(n-1)n-2) coeefn==D}n-@)!
- (n-n)!
nn=1){n-=2).......(n=r+1}n
= (n-n)!

Ans.

Q3

Ans.

n!
= (n-rn)!

. (m+Dmn-1).
Write 32.1 i the ;

orial form

)}(Fhd18, 19 G-II)

Ans
Q.5 Write (n "
6)(Lhr 16 G-T)(Mtn 18)
Ans. (n+
Q6 Write 35 factorial form.  (Lhr 14 G-IN)
A, 876 8765 _ 81
™ 321 T32151 T 36!

(Lhr 18 G-I)

15! _ 15!

715y T15t00 = (s =1 Ans

Q2

Q3

Q4

Q5

NULTIPLE CHOICE QUESTIONS

Each question has four possible answers. Select
the correct answer and encircle it.

Value of 6‘93‘ is: (Mtn 08 G-I1)
(a) 84 (b) 48

(© 24 (d) 42

@3Ny =

(a) 3! (b) 0

() 3 (d) e

The factorial form of 6.5.4 is equal to:
(Mtn 13 G-II)(Rwp 17 G-I)}(Fbd 18)

6! 3!
(@) 37 ®) &
1
© & (d) 6!
Factorial form of n(n — 1)(n — 2) ... (n — r+1) is:
(DGK 11}
(n+ D! n!
@ (n—r1)! (&) (m+r1)!
n! (n+ 1!
© G-t @ ey
0! (DGK 13 G-I}
(@0 (b) 1
(c) -1 (d) 2
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m+)nm-1) Q.15 (n-1)(n-2)(n-3) m=-r+1)=
Q.6 Factorial form of 321 is: (Mta 16 G-II)
(DGK 13 G-) (n—1)!
(a) . ®) e
(n+1)! (n-2)! (n-n! (n
@ 73 & 3 ) —(a=1! o
(m+1)! o @t 1n=2) © e
© 3 (n-2)! () Q.16 &f n =1, thennn—1i wp 16)
Q7 9876 = (Bpr 12) (a) Zero
9! 51 (c) 2
@) 37 (b) gy Q.17 6! + 0! is equal to (Bpr 16)
(a) 719
(c) 5! s (d) 3! 7
Q.8 The value ul' is equal to: (AJK 17)
(Rwp 13, 15)(Mtn 15 G-IT)(Swl 17)(Lhr 17 G-I) ) 8
(a) 0 (b) o< (d) 20
©) 3 (d) 6 —
Q9 5= (Mtn 14 G-II)(Gjw 015) (Lbr 18 G-
(a) 140 (b) 120 (b) 4
© 5 @0 (d) Infinity
10!,
Q.10 :_: = (DGK 14 G1 & G-II) [y form ﬂfFlS equal to: (Lhr 18 G-II)
1 a) 920 (b) 620
@) &5 (b) 65 lzc) 520 (d) 420
1 Q21 9 x8x7is equal to: (Sgd 18)
— 1
i@ 36 @ 36 @ o (b) 3—,
10.9 X
. X 2 s 3! 9!
Q.11 The factorial form of 21 18 © i @ &
@ % ) Ts% Q22 0!= (Fbd 19 G-I)
(@) 0 (b) 1
(o M0B. ||0|s © -1 @ 2
8!
Q.12 Facturml formof (n + Q.23 m= (Bpr 19)
(@ 7! (b) 7
(n+2)! (c) 8 (d) 8!
@ (n—1)! Q.24 Factorial form of n (n-1) (n-Z) is: (DGK 19)
n! n!
© ey ) (n £2)! @ Gy ) 75 (n-2)
Q.13 n! stands (c) l]—!! (d) _!
(a) prod al numbers (0-3) ) (nt3)
(b) sum of first Q.25 The value of 4!, 0!, 1! is: (Lhr 19 G-}
(@ 0 (b) 1
() 4 (d) 24
Q26 The [actorial form of (Mtn 19 G-I)
(Lhr 11 G-I) nn-1)(n-2)---(n-r+1)is:
1
® Gomr (®) (n-1)!
n!
(e) n! @ @y
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EXERCISE 7.2
SHORT ANSWERS TO THE QUESTIONS
Q.1 State fundamental principle of counting.
(Mtn 17 G-1I)
Ans. Fundamental Principle of Counting:
Suppose A and B are two events. The first event A
can occur in b different ways. After A has occurred, B
can occur in q different ways. The number of ways that
the two evenis can occur is the product p.q.
Q.2 Evaluate Ps (Lhr 06 G-D)(Rwp 17 G-)
1 1
Ans. 120 _12.11.109.8.7! — 95040
Q3

(12-5) = 71
(Gjw 10)
Ans.

p
Evaluate P,
op — 10! _lot
TTao-7 T3
10.9.8.7.6.5.4.3!
31
=109.8.7.654 = 604800
Evaluate P; without calculator.
20 _20.19.18117 .
m0-3- g o8
Find the value of n when "'P, =11x10x 9
(Lhr 08, 16 G-I, 17 G-II, 12 G-II)(S
(Swl, Fbd 17)(Gjw ld IBJ(Mtn

Q4 (Gjw 16)

. 0p, =

Q5

i
- Ul-n)!
ai-n! 1
= 1 <990 =
11x10%x9%(8
11x9x10
I1-n=8= n=11-
Find n if "P, = 30.

7 _11x10x9:> v =990

l'l)
(11— n)¥

= (ll-n!=

>

—-6n+5n-30 =0
(n-6)(n+5) =0
= n=6,n=-5
x™'P,

(Lhr 13 G-I)(Mtn 16, 17 G-I)

QUUU U
7
]

>

ns. RHS. =
_n(n-N!
~ (n-1)!

Q.8 Find the value of nif "Py: "'P3=9:1
(D.G.K 16 G-I)(Rwp 16)(AJ.K 17)
(Bpr 18)(Mtn 19 G-I)

Ans, "P.:™'Py=9:1

9™'Py=1.",

n be formed from the
ord ‘PLANE’ using all
As to be repeated.

] e repeated. (Lhr 11 G-11)(Fbhd 16)(Bpr 19)
Ans. Here we have to form permutations of 6 letters
taken 6 atatimei.e.

op, = =6! =65432.1 =720

6!
(6-6)!
How many 3—digit numbers can be formed by
using each one of the digits 2, 3,5,7,9

(Mtn 16 G-II)}(Rwp 17 G-II)

Ans. Number of 3—-digit numbers
15 120
=Ph=ig 3 =77 =90

Q.12 How many signals can be given by 5 flags of
different colours, using 3 flags at a time?
(Gjw 13),(Lhr 13 G-II)
. Total number of flags =n =5
Number of signals using 3 flags
__ 5! 5432
G- 2
=543 =60
Q.13 How many 5 digits multiples of “5” can be
formed from the digits 2, 3, 5,7, 9 when no digit
is repeated. (Mtn 18 G-I)

Number of 5-digits multiples of 5.

= Number of numbers when 5 is at units place
= 4!

= 24

=5p,

Ans.
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LONG QUESTIONS

MULTIPLE CHOICE QUESTIONS

Q.1 How many 6-digit numbers can be formed
without repeating any digit from the digits
0,1,2,3,4,5,? In how many of them will 0 be at
the tens place? (Lhr 15G-I)

Digits = 0,1,2,3,4,5

Number of total digits = 6 ;
time = 6

Ans.
Using digits at a

Here, we can take: n = 6

!

Numbers of the form 1@@@@8 = ’P5= (SF
= 120

3 5!

Numbers of the form 2@@@@@ = P,= M
= 120

5 5!

Numbers of the form 3@@@®® = "P,= o

Numbers of the form 48@R®® =

Numbers of the form 5@@@®@ =

Total numbers= 5x 120 =

Numbers with “0" at tens plag

nin-1 In

=(n-—r)|n—r-—l “In-r " P.=LHS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

The value of n when "'P,
(@) 1
() 2
Q2 "P,equals:

Q.1

(d) 720

jécts can be arranged taken all at
K15 G-II) (Gjw 13) (DGK 12)

(b) (n+ 1) ways
Wnys (d) (2n)! ways
5ual notation °P, equals:

(a) 160 (b) 260
(c) 360 (d) 340
The value of "P, is: (Mtn 14 G-I
(a) 16 (b) 20
(c) 80 (d) 90

Q7 Py = (DGK 14 G-I(Mtn 11 G-IGjw 18)
(a) 4050 (b) 5040
(c) 6840 (d) 4068

Q.8 The value of “P, is: (Rwp 14)
(a) 18 (b) 12
(©) 6 o

Q.9 How many arrangements can be made of the
letters a, b, c, d taken three at a time?
(a) 20 (b) 22
(c) 24 (d) 26

Q.10 The number of signals that can be made by
hoisting 6 flags of different colors one above the
other, when any of them may be hoisted at once
is

(a) 720 (b) 1950
(c) 1956 (d) None of these.
Q.11 *Pyis equal to. (Sgd 16)(D.G.K 17 G-II}
@ ‘P ®) ‘P
(© ‘P (d) *P,
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Q.12 If *P; = 30, then n is equal to, (Lhr 16 G-I) Q3 How many arrangement of the word

@ 6 (b 5 “Math ics” taken all togeth
(c) 4 (d) 10 (D.GK 17 G-D(AJ.K 17)
Q.13 "P,=? (Wheren>0,r>0) Ans. Mathematics
(Fbd 16, 2017)(Bpr 14)(Gjw 16) Number of letters=n= 11
n! ! NoofMs=n,=2
@ 7y (b) n-1)! Number of Ts=n;=2
Numberof As=n;=2
m-n! _n 3
© =0 @ Fa-o!
Q.14 The value ol'sl’; is. (Mwun 17 G-I =
@5 ®) 10 o
(C’n,lf' () 20 311 x10x9x7 x720
Q15 o = (Mtn 11 G-I) 1989600
n nr ) 1 an be formed from the
(@) "C. (b) 7'C, (Bpr 16)
(©) ™'Cu () P,
Q.16 6P3 =: (Fbd 19 G-1I)
(a) 36 (b) 6
() 18 (d) 120

Q.17 Number of signals given by 5 flags of different
colours using 3 flags at a time equals. (Rwp 19)

6! 720

(a) 30 (b) 40 of numbers =312021 3x2x32 = 90
Q.18 (,,CP) '_50 (d) 60 How many numbers greater than 1000,000 can
B B be formed from the digits
(@) n (b) 0 0,2,2,2,3,4,47 (Mtn 11 G-(Rwp 16)
(c) 1 Ams. See Long Question 5
In how many ways can 4 keys be arranged on a
circular key ring? (Gjw 12)(Rwp 18)

(Sgd 17)(Lhr 17 G-I)

. 4 keys can be arranged on a circular key ring in 3

. The permutations of thi
represented by the poin
circular permutations.
Q2 ers of the
word ‘PAKISTA
made?

The word " P.

(3!) or 3 ways. (Taking clockwise or anti-
clockwise only)

Q.7 In how many ways a necklace of 6 beads of
ther. can be different colours be made?

4 13)(G’jw 18) (Lhr 13 G-1I)(Sgd 19)

1 1
Ans. tains 8§ letters of | Ans. Number of necklaces 5(5!) =E(120) =60

Q.8 How many arrangements of the letters of the
word, taken all together, can be made
‘PAKISTAN’. (Fbd 19)

Ans. Total no. of letters =9

P is repeated 2 times
A is repeated 3 times
T is repeated 2 times

and 1comes oly once K and N come once

Therefore e total number of words that can be 9

formed from the word “PAKISTAN" are Total Number of words = (2.3.2.1.1)
8! 8.7.6.543.2.1 !

Spnnnnnn s 2 =20160 =ararary = 15120
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Q.9 How many arrangements of the letters of the Q3 ('{lrc:ll:u‘ permutation of n nun-llvm%;bh;nlgls) 8
word ‘MATHEMATICS’, taken all together, given by: ,
can be made? (Gjw 19 G-II) (@) n! &) "7
Ans. Total no. of letters =11
M is repeated 2 times (€) (n—1)!
A s repeated 2 times Q.4 5 persons can be seated at

T is repeated 2 times
H,E, L, C and S come once

1
Total Number of words = (2,2,2,], 1,1,1,1 )

B 11! ~
=2r2020 11 1 ) = 4989600
LONG QUESTIONS

Q.1 How many numbers greater than 1000,000 can be
formed from the digits 0, 2,2, 2,3,4,4?
(Mtn 15 G-I)

Ans. Givendigits = 0,2,2,2,3,4,4
Number of total digits = 7 Digit 0
isrepeated = 1
Digit 2 isrepeated = 3 H Digit 3
is repeated = 1
Digit4isrepeated = 2
Numbers greater than 2000000 = (l ,761
6! 720 720
STzinz Sax2= 4 =18

Numbers greater than 3000000 = (l

__6 710 720 _
T3 Tex2T 12 T

Numbers greater than 40
TuannT e &
Total numbers gredf

possible answers. Select
mcircle it.

iged on a circular key ring

Q.1
in: Mt 09G-I)
(a) 5 (b) 4 ways
(d) 2 ways
Q2 of ways in which 5 persons can be

seated at a round table are:
(2) 2! (b) 3!
(c) 4! (d) 5!

(Bpr 11 G-I)

(Sgd 13 G-I) (
(a) 24 ways
(c) 20 ways

nts of the letters of the
can be made, taken all

(b) 1512
(d) None of these.

(b) 60

3¢ (d) None of these.

v many arrangements of the letters of the
word MATHEMATICS can be made, taken all
together.

(a) 4989100 (b) 498961
(c) 4989600 (d) None of these.

.9 Number of permutations of n different things

taken r at a time is denoted by

@ "c, ) P,
(¢) n! (d) None of these.

Q.10 How many arrangements of the letters of the
word PAKISTAN can be made, taken all

together.
(a) 21160 (b) 20160
(c) 20170 (d) None of these.

EXERCISE 74
SHORT ANSWERS TO THE QUESTIONS

Define combination.
Number of selections of n objects taking r at a time

Q.1

Ans.

is called combination. It is denoted by "C, or [‘:)

I
and is given hymﬂ_—r.

Q.2 Evaluate ’Cy, (D.GK 17)
w200
Ans. “Co =G0 1)
20.19.18.17!  20.19.18
=Tarm = 123 - 1M0
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Q3 Evaluate C, (Lhr 08 G-I)

"Gy =

121
Ans. 23! Using "C, =0 (n—r)'

12.11.10.9!  12.11.10
= 32190 T o321
Prove that "C, ="C,,_,
(Gjw 14)(Lhr 11,19 G-II)(Fbd 16)
(D.G.K 16 G-I)(Gjw, Sgd 17)(Rwp 17 G-1I)
n! n!

Cor =(n4-r)! (n—r+r1)!
"Cos ="C:
Find the value of n, when "Cy; ="Cg
(Gjw 13, 16)(Lhr 12 G-I)(Lhr 11 G-I)
(Fhd 16)(Swl 17, 19)(A.J.K 17)(Sgd 18)(Mtn 18)
Ans. °Cp, ="Cq
= "lez ="Cq
= —-12=6=n=18
Q.6 Fmd the value of n , when °C; ="C,
(Lhr 14 G-I)(Mtn 16 Gl-H)(Mm 18 G-I)(Rwp 19)
Ans. °C; ="C,
'Cos ="C; QG ="Casy
= n-5=4 =>n=9
Q.7 How many diagonals can be formed by joining
the vertices of the polygon having 5 sides?(G
10)(Lhr 09 G-1I)
Ans. See Long Question 3

Q.8 Find the value of n, when "C,, ==5—

(Gjw 11)(Lhr 16 G-I)(Lhr 13
(Mtn 17 G-I)(Rwp 18)(Fbd 18)

=220
Q4

Ans.

S(-n'!

=
Qs

. 12x11  12x11x10!
Ans."Coo =5 =51 ¢ 101

ie. "Cy ="c,

= Cu="C Q'CxG-.

= n-11=2

= n=12

QY IfCy =Cyp) , findd(Rwp 17 RINGjw 19 G-D)
Ans. AsC) =C, "

e diagonals of a 6-sided

10, 13 G-I)(Sgd, Gjw 17)
(Bpr 18)(Lhr 18 G-I)

5 6 vertices.

wo vertices we get a line iegment

inc segments = °C, =15

2|4|
But these line segments include 6 sides of the
figure.

Number of diagonals =15-6 =9

Q.11 How many diagonals of 8 side figure?(Bpr 16)

Ans. No of diagonals=C5 —8=28-8=20

Q.12 Find the number of diagonals of 12-sided figure.
(Rwp 16)

Ans. Number of sides=n=12

Number of diagonals = Clz2 —_

—-12=54

member of a
ittees of seven can be

8.7.6
X123 = 11760

C ‘r’, when "C, = 35 and
(DGKIIG l)(DGKldG I)

Short Question 10

nny diagonals and triangles can be

by joining the vertices of polygon
aving 5 sides. (D.GK 16 G-)

Aﬁumber of sides of polygon = 5

Number of vertices of 5 sided polygon = 5

Number of vertices using for a line = 2

Here, wecantake: n = 5, r = 2

S!

Number of line segments = SCZ =Zva
120 120
Saxg= 12 =10

Number of diagonals = 10-5 = 5
Number of vertices using for a triangle = 3

Here, wecantake: n = 5, r = 3
5!
Number of triangles formed = 5CJ =312
120 120
Sex2z-12 =10
Q3 Prove that °C, + °C,_; = ™!C,

(Bpr 11 G-I, 16)(Swl 14)(Rwp 11 G-I, 13 G-IT)
Ans. LHS.= "C +"C,_,
n! n!
fa- -1 m- (- Dy
n! n!
r.r—D!(n—-1)! * (-1 m—(r—1)}n—n)!

n! [l 1 ]
-Dl-ntlr T a—r-1)

n! 11
t-Dm-n'r n-r+1
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Q.5 The value of n when "C; = "C; is equal to:

_ n! n-r+l+r (@ 5 (b) 4

- (r=1!'(n=1)!" rn-r+1) © 8 () 9

- n! . n+l Q.6 "C, has the value equal to: 12)(Bpr 13)
(=)' (=0 1ln-(r=-1)) (a) 1 (b

_ (n+ n! _ (n+ 1)! (€ 0 ()

- ir= 1! (n=(—1)n-1)! = rl(n-(r=1))! Q7 *Cy = pr 13)
(n+1)! _ (n+1)! mla (a) °P.

THa-r+ D n(@+h-n = C = RHS © G

Q4 Prove that™'C, + ~'C,, ="C, Q.8 If"Cy="C,;, then

(Bpr 12 G-I, 14)(Mtn 16 G-TI)(Sgd 16)
(Fbd 12 G-I, 16)(D.G.K 15 G-I)(Lhr 19 G-I)
LHS.= "'C,+"'C

1

Ans.

(n—1)! (n—1)!

= Ma-l-ntG-Din-1-(- Dy
(n—-n)! (n—1!

= D T - D —1-r+1)!
(n-1)! (n—1)!

= - DMn—r- ! T - D -0t
(n—=1)! (n—1)!

r(r—l)!(n—r—l)!+(r—l)!(r|—r)(n—r—l)!
ooy 11
= E=Da-r—1)r Tn-

(n—1)! |:n—r+r]
= -DUn-r- D! en—-1
(n—1)! n
r=Din=r=1!"r(n-1)

n(n—1)!
(r=Dn—-r)(n-r-1)!
n!
i(n—r1)! =

'C, = RHS.

Q  Each question has foilr
the correct answer

Q.1 C;isequal to: (Mtn 08)
(a) Zero
{c) n!

Q2 "IC,+™! (Mtn 09 G-IT)
(a) "C. "Cu
©"'c "Crnt

Q3 "C. 14) (Mtn 10 G-I)(Gjw 16)
(a) (b) "Pyyy
(O (d) "P,

Q4 °C, =

(Mtn 11°G-T)(Lhr 13 G-II)(Fbd 15)(Lhr 17 G-IT)

(a) O (b) n
() n! (dy 1

(Sgd 13 G-Iy

(Gjw 11}
(b) C(n, 1)
1, (d) C(r,n)
i@ny diagonals can be formed by joining
thices of the polygon having 5 sides.
(b) 15
(d) None of these
'Q. 2 How many triangles can be formed by joining
the vertices of the polygen having 5 sides.
(a) 20 (b) 15
(c) 10 (d) None of these.
Q.13 How many triangles can be formed by joining
the vertices of the polygon having 12 sides.
(a) 202 (b) 220
(c) 110 (d) None of these.
Q.14 The total number of combinations of n different
things taken1 ,2 ,3...natatimeis

(@) 2°=1 (b) 2°+ 1
(c) 2 (d) 2
Q.15 If C; = "C,, which of the following rust be
true (Mtn 16 G-I}
(@) r#q (B)r+g=n
(© r-qg=n ) q=0

Q.16 The number of handshakes that can be
exchanged among a party of 10 students if every
student shakes hands once with every student is

(a) P, (b) Py
(© "C,-10 () '°C,
Q.17 C} is equal to. (Lbr 17 G-I)
n! n!
@ ® oot
1
(©) n(n-1)! @ o=t
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Q.18 C; is equal to. (Lhe 17 G-1, 18 G-Iy

(a) "P, (b) "Ca
() "Cs (d) "Cusi
Q.19 ;r-I—:‘ is equal to. (Lhr 17 G-II)
(a) "C, (b) "Cr-y
© "'c (G o
Q.20 °C, +"Cyy = (Fbd 18)
(a) "C. (b) ™'C,
(©) ™'Ce @ "'Cy
Q.21 "C,.; + "C,.zis equal to: (Mtn 18 G-IT)
(@) "y (b) ™'Cry
{¢) ™'Cez @ "Crz
Q.22 With usual notation notation nCr equals.
(Fbd 19 G-I)
n n
@ C . ® C,
n n-r
© C (d) <,
e ™'c +™'c | equals  (Gjw19G
n+l n+l
(a) o (b) 1
n n-1
(Ol o @ c
"
Q.24 ﬁls equal to: (Rwp 1
(@) 'Cy (b) P
©) "C (d) "P,
Q.25 If "'Cyy = "Cyy then n=
(o) 24 (b) 8
{c) 20 8
Q.26 If"cy-"cs=0,thenn= 4 119)

(a) O

(5wl 17)(Gjw 11)(Fbd 16)
Ppossible outcomes of a given
is called the sample space. Each
' sample space is called a sample point.
Example:
In tossing a fair coin, the possible outcomes are a
Head (H) or a Tail (T)

. The sample space § ={H, T}.

Q3

Ans.

Q4

Ans.

Qs

Define an Event. (Gjw 10)(Sgd 16)
A particular outcome E of an experiment is called
an event. Thus an event is a subset of the sample
space S.

Define mutually exclusive,
If two events A and B o
disjoint then A and
exclusive events.

A die is rolled. What

e 5 green and 3 red balls in a box, one
aken out, find the probability that the

{5 green, 3 red balls}

{5 green balls}
- MA) S
PA) =45 = 3

MULTIPLE CHOICE QUESTIONS

Q2

Q3

Q4

Each question has four possible answers. Select
the correct answer and encircle it.

If P(E) = 1, then event is known is: (Mtn 08 G-1I)
(a) Known as mutually exclusive

(b) Equally likely

(c) Certain (d) Not possible

From a box containing slips numbered 1, 2, 3, 4,
5. One slip is picked up, the probability that the

slip bears a prime number is:  (Mtn 09 G-1I)
3 2

@3 ® 3
1

©73 1

If5=(1,2,3,4},A={1,2},the P(A) =
(Min 10, 17 G-I)(Rwp 12, 17 G-I)
(@) 2 (b) 4

@1 @3

A die is rolled then n(S) is:

(Rwp 12) (Mtn 11 G-II}D.G.K 17 G-II)
(b) 6
@9

(a) 36
1
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Q.5 When one die is rolled, the probability of even Q.14 I u coin is tossed, the probability of head is:
number:(DGK 12)(Mtn 11 G-I, 12 G-1IL, 13 G-I) (Lhr 11G-D
1 1 (a) 1 (b) 2
@35 ®) g 1
1 1 (c) 3 ) 3
© 3 (d 7 Q.15 If n(S) = 20, n(B) = 2, the B(B GKi 15 G-I)
Q.6 IS is sample space, A is event, then probability (a) L
P(A) is: (DGK 13 G-I)(Mu 15 G-) 10
(a) P(A)=1 (b) 0<P(A)< 1 © 10
(c) 0<P(A)< 1 (d) P(AY=1
Q.7 The probability that an event E does not occur Q.16 For two non, ive events A and B
is (a) P(AU P(B)+P(ANB)

(Lhr 10 G-II)(Bpr 11 G-I) (Fbd 12)(Bpr 18)
nE)

(b) P(B) = S

E
() P(E) =%

{c) PE)-PE)-1 (d) P(E)=1-P(E)

Q.8 A fair coin is tossed then probability of head is:
(Lhr 15 G-II)
1
(@) 1 () 5
1
() 2 (@3

Q.9 The probability to get an odd number is ce
is thrown once is
(Lhr 12 G-IT) (
1 1
(@) 5 ®g
©2 @3
Q.10 For two mutually exclusive e :
d 13)
(@) AUB=¢ (b) ' ¢
() A-B=¢ ( = AHB
Q.11 IfA ={ }, then P( eq H (Rwp 14)
{a) 0

of these

event is;

(Gjw 12)
(a) P(E)=1
©)

Q.13 There
hall is

P(E)=2
@ PE)=3

red and 3 black balls in a box one
n out, the probability that ball is

blue: (Lhr 11 G-I
3 5

@) g (b g

) 1 (d) Zero

P(B)-P(ANnB)
+P(B)-P(AUB)
+P(B)

s\the probability that the dots on
p 4 is equal to:
(DGK 15 G-II) (Fbd 11)(Gjw 18)

® 3

@1
Q,ﬂl‘ a fair coin is tessed, then probability of head
appears. (Fbd 16)
1
(@ 3 (b) 2
©0 1

Q.19 If § is sample space, E is an event, then P(E) is:
(Bpr 12) (DGK 11)
o) as)
(a) n(S) (b) n(E)
(c) n(E)-n(S) (d) n(E) +n(S)
Q.20 When a fair coin is tossed two times, then
sample space is. (AJKIT)

(a) [H, T} (b) (H, HH, T}
(c) (HH, HT, TH, TT}
(d) {HH, TT}

Q.21 For an event A, the range of its probability
equals. (Sgd 17)(D.G.K 17 G-II)(Swl 19)
(2) 0<PA) <1 (b) 0<P(-A)< 1
() -1<P(A)<1 () -1<(PA)L1

Q.22 Anevent is said to besure if P(A) =  (Swl117)

(@0 (b) 1
1 1

© 5 (C) Ry

Q.23 0Of S is a sample space and E = § is an event, then
P(E) is equal to. (Min 16 G-I}
(@) [0,1] (b) 0
@1 @ (0,2)
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Q.24 A die is thrown, what is the probability to get 3

dots. (Bpr 19)
(a) % (b) é
2 5
©3 @z
Q.25 If n(S) = 20, n(B) =2, then P(B) equals: (DGK 19)
1
@ 10 ® 1g
1
© -10 (@1
Q.26 Probability of impossible event is: (Lhr 19 G-II)
1
@ 5 (b) 1
(c) (d)y 2

EXERCISE 7.7
SHORT ANSWERS TO THE QUESTIONS
Q.1 A box contains 10 red, 30 white and 20 black
marbles. A marble is drawn at random. Find

the probability that it is either red or white.
(Lhr 10 G-1I)(Mtn 11 G-I, 18)(Fbd 14)

Ans. Number of red marbles = 10, Number of white
marbles =30
Number of black marbles =20
Total marbles =60
The total possible out comes = mC, =60
Favourable out comes (i.e. red or white) =
*C, =10+30 =40
P(Red or White marble)
_ _Favourable outcomes _40 _ 2
" Total possible outcomes ~ 60 ~ 3
LONG QUESTIO
Q.1 A die is thrown twice. ility
that the sum of the n
or 11?
Ans. Given that:
5 = ((1,1),(1,2), (143
=
Now, AnB= [ )
2 4 1
So, P(AUB)= P(A)+PB) = 3g+36 =36 =9

Q2

Q3

(AU B):P(A)+P(B)=;—6 +

)=US) =36

A box contains 10 red, 30 white and 20 black
marbles. A marble is drawn at random. Find
the probability that it is either red or white.

d 14)(Min 18)

See Short Question 2
Two dice are thrown. V
that the sum of the
on them is 4 or 67

2,4),(3,3),(4,2,(5,)) = n(B) =5
o(A) 3 _aB) 5
PB)=18) =36
and B are disjoint, so
5 _8 2
36 7369

MULTIPLE CHOICE QUESTIONS

Q.1

Q2

Q3

Each question has four possible answers. Select
the correct answer and encircle it.

If A and B are overlapping set the P(A U B) is
equal to: (Min 08)(Rwp 18)(Lhr 18 G-I}

(a) P(A)+ P(B) (b) P(A)+P(B) - P(ANB)
(c) P(A)-P(B) (d) P(A)-P(ANB)
If A and B are disjoint, the P(A U B) equals:

(Mtn 09, 12 G-I¥Bpr 15)(Rwp 17 G-II)
(a) P(A)-P(B) (b) P(A). K(B)

P(A
(©) F((B—;
A die is rolled once the probability that the dots
on the top are greater than four is:
(Lhr 10, 12 G-I)

(d) P(A) + P(B)

1 1
@3 ®3

1 1
©7 @5
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Q4 What is the probability that a number selected
from the numbers1,2,3,4,5, 16isa
prime number is ?

1 5
@ 16 (b g
3
{c) g (d) None of the above
Q.5 In a siMtneous throw of two dice, what is the
probability of getting a total of 7?
1 z
@ g ®) 75
7
{c) 6 (d) None of the above
Q.6 If E and F be mutually exclusive events such
that P (E) =04 and P (F) = 0.5, then P(EUF)
is:
(a) 02 (b) 0.1
(c) 0.9 (d) None of the above
Q.7 In asingle throw of two dice, the probability of
gelting a total of 6 is
6 5
(@) 35 (b) 35
(©) 3l6 (d) None of these.
Q.8 If A and B are mutually exclusive gvents, then
P(A U B) equal to:
(a) P(A) + P(B)
(c) P(AB)
Q9 IfEandF beevenisinas;
P(EUF) = 08,P(E
then P(F) is
(a) 0.6

(c) 0.8
Q.10 If A and B are

re two disjoint events then
(Mtn 19 G-I)

(b) P(A)+P(B)-P(ANB)
(c) P(A)-P(ANB)
(d) P(A)+P(B)

EXERCISE 7.8

SHORT ANSWERS TO THE QUESTIONS

[épendent events, then P(A N B)is:
(Mtn 15 G-I) (Mtn 14 G-1)}(Sgd 17)

I(ﬂ P(A) + P(B) (b) P(A)-P(B)
BA)
© PA).PB) (@ g
Q27 For two independent events A and B if P(A) =
P(B) =%, then P(ANBY is: (Rwp 15)
@ ® 3
€1 (d) Zero
Q3 1 A and B are independent events and P(A) =§
and P(B) =%|.hen P(ANB)is: (Gjw 14)
7
(a) % (b) 9
(c) ‘-g',' (d) 'g'
Q4 When P(ANB) = P(A) P(B), then A and B are:

(a) Mutually exclusive (b) Equally likely
(c) Independent (d) Dependent

One card is drawn at random from a pack of 52
cards. What is the probability that the card
drawn is a king?

Q5
1 1
@73 ) 53

(c) % (d) None of the above



Chapter No. 7 (Permutations, Combination and Probability)

Solved Past Papers 103IPage

Q.6 What is the probability of getting a king or a
queen in a single draw from a pack of 52 cards?

@ 3¢ ) 15

2
© 13 (d) None of the above
Q.7

In a siMtneous throw of two dice , what is the
probability of getting a total of 10 or 117

7 5
@) 17 (b) 35

1
© g (d) None of the above
if A and B are independent events and
P(A) = 0.8, P(B) = 0.7 then P(ANB) equals
(Lhr 16 G-I)

(a) 0.56 (b) %‘

7
© 3 (d) 0.1

Q.9 1If two dice are thrown siMtneously, then the

of el in the

(b) 12
(d) 36

Q.10 If A and B are independent events, probability
PAUB)= (Mtn 16 G-I1)

(a) F(A) N P(B) (b) P(A)_P(B)
(c) P(A)+P(B)
(d) P(A) + P(B)—P(A), P

Q.11 F or two events A an if P(A!
probability P(A -1)

B)= %then

1
@ 5

twice then probabhility of
ead and one tail is; (Fbd 19 G-1I)

1
® 7

3
@3



Chaprer 8

EXERCISE 8.1

SHORT ANSWERS TO THE QUESTIONS

MATHEMATICAL INDUCTION AND

Q.1 State principle of mathematical induction.

(Lhr 09 G-T)(Sgd 17)(Fbd 18)
Ans. If a proposition or statement S(n) for each positive
integer n is such that
S(1) is true i.e., S(n) is true for n = 1 and
S(k + 1) is true whenever 5(k) is true for any
positive integer k, then S(n) is true for all positive
integers.
Provethat1+3+5+ -+ (2n—1) =n® forn =

(1)
(2)

Q2

1,2 (Lhr 08 G-I)(Rwp 18)(Fbd 19)
Ans. 14345+ +(2n-1) =n®
Forn =1 Forn =2
LHS. =1 LHS. =1+3 =4
RHS. =(1) =1 RHS. =(2)* =4
LH.S. =R.HS. LHS. =RHS.
Statement is true forn =1 | Statement is true forn =2

Q.3 Prove that:

B)+G) + Q)+ —("

istrueforn=1,2.
Forn=1

6=()
0=

%)=

3"+4is true for
(Rwp 16)

QA4
Ans.

16 >

16> 13
n=3
>3 +4
64>27+4
64>31 itistrue

is true

Q.5 Show that 2 + 6 + +2x3'=3"—1is
true forn=1 (Fbd 16)
Ans. Putn=1
2=3"-1
n=2 itist

1

=12(1-1)
=12-D=1(H=1
Putn=2
1+5 =22()-1)
6 =24-1)=2(3)=6
Q.7 Showthat4">3"+4isnot trueforn=1.
(Rwp 17 G-I)

Ans. Put=n
4">3"+4
4'>3'+4
4>7 It is not true,
Q8 Pruvelhat1+!+l+---+ L =2[I—Lj|
274 zn—l Py

forn =1,2 (Gjw 12)(Sgd 17)(Lhr 11,17 G-II)
(Bpr 18)(Mtn 18 G-I)

Ans,
Forn = Forn =2
LHS. =1 1 3
1 LHS. =1 +5 =3
RHS. =2|1- _I] 1
2 RHS. = [l _?]
af5] 2
L2 1- Z [ﬂ _3
LHS. =RHS. =27 |=2
Statement is true forn =1 LHS. =RHS.
Statement is true for n
=2
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Q.9 Use mathematical induction to prove for every
positive integer n

1+4+7 +...... +(3n-2)
(Lhr 12 G-I}A.J.K 17)

_n(3dn-1
- 2

In-1
Ans. 144474k (3n=2) :ﬂ"z—) e (D)
C-1Forn =1
LHS. of (1) =1

13() -1 -
R.H.S. of (1) =J¥ =32_1 =1

L.H.S. of (1) =R.H.S. of (1)
Statement is true for n = 1, so C-1 is satisfied.
C-2 Suppose statement is true forn =k
k(3k-1
ie. 1+4+T7+..... +(3k-2) = 2
C-3 Now we want to prove forn =k +1
ie. 1+447+-—-+(3k=-2)+Ck+1) =
(k+ 1)(3k+2)
2
= [1+4+7+--
= l\(3k l)+(3k+ 1)

B k(3k—|)+2(3k+1)
= 2

L.HS. +(3k-2))+3k +1)

3P k+6k+2

= 2

3K+ 3k+2k+2

- 2

_ 3k(k+ D) +2(k+1)
= 2

k+ 1)(3k+2

of n.
Q.10 Show that 1
for integral
1+5+9 4"
C-1Forn"=1
L.H.S. of (1)=4(

Ans.

S. of (l)
S true forn = 1,50 C-1 is satisfied.
statement is true forn =k
4+ (4k-3) =k(2Zk-1)
C3 Now we want to prove forn =k +1
ie. 14549+ ... A4k =3)+@k + 1) = (k+1) 2k+ 1)

LHS. =1+5+9+.. .4 (dk-3)+@k+1)
={1+5+9+..... +(dk=-3)) + @k + 1)
=k (2k - 1)+ dk+1

=2k -k +4k+ 1
=2k + 3k + 1
=2Kk%+ 2k + k+1
=2k (k+ 1)+ 1(k
= (k+1)(2k+1) =

=k+1

athematical induction
itive integral values
of n.

(G]w 19 G-1I)(Sgd, Swl 19)
21— 1 or 1=1 True
2=2"-1>3=4-1Tme
+4=2-1=7=8—-1True
el'ormu]afurn landn=2:

7 +...+(3n-2) =_lj3112_1)_

For

(Mtn 19 G-T)

A.IPB[n:l

_ 1(3(l2)—1) = 1=

13-1
2

1=1True

Putn=2

23()-1) 26-1)
2 257

1+4=

= 5=5Tme

LONG QUESTIONS

Q.1

Use the mathematical induction to prove that

n(3n—1)
.

l+4+7+..+(3n-2)=

(Lhr 17 G-II)
Ans.
Q2

See Short Question 17
Use mathematical induction to prove the formula
for every positive integer n.

1 1
T =2[l“2r}

(Mtn 13 G-I)

ralel
+y g+

11 1 1 1 1
Ans. Given that: Y 3;+...+3n=2[l—3n:|
1 1 1 1[3-1
Case-1: Forn = l,su'§=-2—|:]—3':|=-2~[-—-3 :|
12 1 1
=33 = 3=7 e
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Case-2: Suppose that it is true forn=k.
1...1 1

l+—v++ + 311—1
R L A T

1
Adding FeTon both sides of eq. (1):

1 1 1 1 1 1 1 1

FEFEFE AT = 5['*?}5”
1 1 1 1 1 1 1 2-3

= I IFtIFITIFIF S 2tER
1 1 1 1 1 1
2765 5["5?] = 5[“?“

Which is true for n = k + 1, so C - 2 is satisfied.
Hence given statement is true for all positive integers.
Q.3 Use mathematical induction to prave that the

following formula holds for every positive integer
n. (Mtn 18 G-IT)
A1 1 n
26 58 Bxl1 T B )GEne2) " 26 +2)
. Given that:
1 1 1 1
x5 5x8 Ex 11t Y G- DG+ 2
_n
= 2(3n+2)
1 1
Case-1: Forn=1,s0 m = —2(3“)+2)
1 1 1 1 1
2 WT2B+2 " 2xs — 10~ 1g (Tee)
Case-2: Suppose that it is true forn=k.
1 1 1
2x5tsxstExni Tt
k
= 23k+2)

1

I
w
-~
¥
5]
L mrean |

Which is true for'n =k + |, so C — 2 is satisfied. Hence
given statement is true for all positive integers.

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.
Q.1 3"<n! for integral values: (Mtn 08)

10 G-L, 12 G-I)

(a) n>6
(c) n<4

w0816

(b)

fitegral values of n >:
(Mtn 10 G-)

v 3,17 G-L 10 G-II)(Fbd 12) (Swl 13)
jw 13)(Rwp 17 G-II}Mtn 18 G-1I)(Sgd 18)
(b) n22
(d)n<3
Q f n'ls any +ve integer then 4" > 3" + 4 is true for
all values if n: (Mtn 18 G-II)
(Lhr 14, 18 G-I)(DGK 14) (Bpr 12 G-I, 19)

(@A) n>2 (b)) n>2
() n<2 (dn=<2

Q.6 If n is positive integer then n! > 3" is true
when: (Rwp 11)
(a) n<3 (b) n23
(¢) n25 (@ n21

Q.7 1If nis +ve integer, then n! > n’ is true when:
(Rwp 13)(Lhr 11 G-II)(Sgd 13)(Gjw 11)(Fbd 19)

(a) n24 (b)) n23
(c) n<4 (dn=2
Q.8 n!>nlistruefor: (Sgd 13) (Gjw 11)(Gjw 18)
(@ nx>1 (by n23
(©)nx>2 (d) n>4

QY9 n!>2"=1listrueif: (Rwp 14)
(Lhr 13 G-I)(D.G K 17 G-1)(Gjw 12)
(Lhr 12 G-I}DGK 14 G-II)(Fbd 18)
(a) n>4 () n<d
() n=2 () n=1
Q.10 If n a pesitive integer, then 5" — 2" is divisible

by: (Fbd 11) (Mt 09 G-II)
(@ 2 (b) 5
(3 (6
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Q.11 The inequalities 4" > 3" + 4 is true for n equal Q20 x~yisafactor of: o (Mt 09 G-T)

to: (Lhr 11 G-II) (a) x"+y" (b) x"+y™

(a) 2 (b) 1 (©) x™ +y™! ) x*=y"

(c) -1 ) -2 Q.21 Which one is not divisible r all the
Q.12 If n is any positive integer, then integral values of n. 8 G-1I)

a+(a+d)+(@+2d) + ... + [a+(n-1)d] = (@ n'=n (b,
(@) [2a + (a-1)d]  (b) %[2n+(u+ 1)d] () 5°-2° @ n’+n
Q.22 If n is any positive inféger then 2" > 2 (n+1) is
true for all: (DGK 19)

© gla+@-1)d] @ 5 [2a+(a-1)d]
Q.13 If nis any positive integer, then

11 4 _
3+9+...+3n =
1 1 1 1
(a) 5(1 _3_‘1] (b) 1 (l _3_"J
L I 1
olid) ol
Q.14 If n is any positive integer, thenr + r + r’ + ...
+r" =
1-" (1-m
(1_,):(r¢n ® (1_,)
1+ 1-"
(c) %:(ml](d) (I )

(a) rzl)

o HEE))
Q.15 If n is a positive integer, then
2'42%42%4 .4 2" =
() 202" -1 (b) 2(2"+ 1)
(c) 2(2" - 1) (d) 2(3" - 1)
Q.16 If nis a positive integer, then

HEHEI I
@ (')
© (n:4)

Q.17 If nis a positivi is true
for all
{(a) n 25
(c)n 2 (dpn>5
Q.18 The inequality 1is valid of.
(D.GK 17G-II)
(by n=4
(dyn=3

Q.19 n’ - n + dQrepresents a prime number for all n

€ N, where’ (Mtn 17 G-II)
(a) n=100 (b) n=200
(c) n<40 (d) n<50

ial theorem, (D.G.K 16 G-I)
Ve integer and

(“) -1 (“] 02 1

Y Jamxtl,)am o +—
n n-r_r n n

+(r)n x+——+(n)x

a and x are real numbers.
Q.2/ Calculate by means of binomial theorem (2.02)".
(Mtn 09 G-I)(Lhr 11 G-I)
(Fbd 17)(Rwp 17 G-I)(Gjw 19 G-1I)
. (2.02)° =(2+002)°*

4 4 4
=[ ](z)“ 0.02)° +[ ](2)3 0.02)' + (7.](2)2( 0.02)
0 1

4 4

1 +[ ](2)‘(0.02)3 +[ J(z)“ 0.02)*

3 4,

=1x16+4(8)(0.02) +6(4) (0.0004) +4 (2)

(0.000008) + 1(0.00000016)

=16 +0.64 + 0.0096 + 0.000064 + 0.00000016

= 16.64966416

Q3 Calculate (0.97)° by means of hinomial theorem.
(Lhr 10, 16, 17 G-I)(A.J.K 17)(Fbd 18)(Mtn 19 G-I)

Ans. (0.97) = (1-0.03)3

3 3 3
:( J(n)’(-o.03)°+[ ](1)7(-0.03)' +[Z](1)‘
0 1

3
(-0.03)? +[ )(1)"(-0.03)3
3

+

= 1+3(-0.03) +3(0.0009) —0.000027
= 1-0.09 +0.0027 — 0.000027
= 1.0027 - 0.090027 =0.912673
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Calculate (9.98)" by means of binomial theorem.
(Gjw 16)(Mtn 18 G-I)

Q4

(9.98)* = (10-0.02)*
= @ 10°+ @ 10%-0.02) + @ (10)(-0.02)*

+ @ (10)(-0.02)* + (j) (-0.02)"

Ans.

= 1.(10000)+4.(1000)(-0.02)+ % (100)(0.0004)

+4.10(-0.000008) + 1.(0.00000016)
= 10000 - 890 + 0.24 — 0.00032 + 0.00000016
=9920.23968
Using binomial theorem expand (9.9)5.
(Sgd 18,19)

Q.5

. Given that: (9.9)° = (10-0.1)°
= [10+(0.1))°

(3)(10)’(40.1)" + G)(m)‘(m.n'

+ (;)(10)’(-0.1)2 + ( ;)(10)3(—0.1 )

+G](10)'(—0.1)* + (g)(m)“(—o.l)’
= 1x100000x 1+ 5x 10000 x (-0.1)
+ 10 % 1000 x 0.0 + 10 x 100 x (-0.0!
+5x10x0.0001 + 1 x 1x(—0.00001)
= 100000 — 5000 + 100 - 1 + 0.0054 0.0001
= 95099.00499

Q.6

Ans. (a+2b)
= (g) al+ @ a’ (2b) + @ a' (@) + &) (2b

=a’+3.a°(2b) + % a(4b?

= [,} 37—1. (- z)r(x)r
L.
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Q.8 Calculate r for finding the term independent of
12
X in the expansion of (§+%) (Mtn 12 G-I)
Ans. Let T, be the term independentof x in the
. x 2)
expansion of(2+;z) N
12 x 12-r
. =()(3) (

ZEro.

Thatis, 12-3r =

Q9 Find the
11

(2 A

erm in the expansion of (xz -% o

[' ] nn—(r—]}br—l
-1

6" term, putr = 6, we get

o

T, =
109876 ,(,,( g)s 1
Te =5a321% \"2) 5
X

243

Ty = 252x'°"(-§-]

Tg =-1913.625x°
Q.11 Find the term involving x*in the expansion of (3
- 2x)". (Rwp 11 G-I)(Rwp 18)
Ans. See Long Question 7
10
Q.12 Find the 6" term in the expansion of [7: —i‘]

(Fbd 16)
Ans. See Long Question 4

Q.13 Find the coefficient of X in the expansion of
(xz - %)“' (Lhr 13 G-I)(Mtn 16 G-IT)
Ans. See Long Question 3
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Q.14 Show that ('l’) + z@ +3® - n@ =n2™",

(Lhr 17 G-1I)
Ans. LHS
= (r;) + 2@ +3G) +.+ n(:)
=rI_'_Z_n(n- D 3 n(n—(n-2) & a

21 *de 3t

(n—1(n-2)
21 +

=n[1+n—l+ ...+1]

=570+ 02+ (2]
=n2"'=RHS
Q.15 Find the fifth term uf(:!z—x—:,%yl A(Gjw 19 G-I)

n "
3 1\ o -
Ans. (Ex_fix) =(2X+Sx)
HEr:n:ll,n=%x,h=;—l,r+l=5:r=4
1=

y (e - (06 &

Q.16 Find the
G-
2%"3y)"

Ht:rcn:ll,a:2

fifth term in a

Swi19)

Ans.

= 330)(%7:(]
27 ,

3 _ s
X = 165x64x

LONG QUESTIONS

Calculate by binomial theorem (0.97)".
(Lhr 13 G-II)

Q1

Ans. See Short Question 3,
Find the coefficient of x* in the expansion of

(x’ _%] . (D.GK 14 G-L AR

10

Q2
Sgd 13)

. (2 3
. Given that: (x 72)‘)

X =63

Coefficient = %

Q.3 Find the term independent of x in [x —%
(Fbd 16, 18)(D.G.K 15 G-1I)

10
2
Ans. (i) Given that: (x—i)

243 5 _ Z15309
T8 Y =73

Here, we can take: a = x, x = :xg' n=10

e (= (D)

r
For the term independent of x, so
0-2r=0=> W0=2r > r=%5=3
Purting value of rineq. (1):

T, = (150) (<2 x" = 252(-32)(1) = —8064



Chapter No. 8 (Mathematical Induction and Binomial Theorem)

Solved Past Papers 110|1Page

1
3 1
Q.4 Determine the middle term in (Ex—g) .
(D.G.K 17 G-I)(Mtn 18 G-I)(Rwp 17 G-II)(Bpr 19)
n
. 3 4
Ans. Given that: [21_3:()
a3 L
Here, we can take: a = X X =3, 0= 11

th

th
Middle term = (_n_;_l) term + (ﬂ ; 3) term

= (11; l)'h lerm+[“;3)mteim
= 6“'1=rrn+7"'term = (;)“HKS+(g)a” &
§ L]
HOGNCROONE)
s
(R (06
11)(3 x)° =1 (16 1

= (5 @ eot

(11)-(3;;) (11] 1
5)76a *\6 32(3:0!

462 x =

n

64
—3x 1 693
231,55 +23 .37 = -
63 71
R T

231

32 X+ 38x

Qs
3-2x).

. Given that: (3 —2x)'
Here, we can take: a = 3

e (e =
QY= K

For the term invo

[

no=(ev - ()6 &

e 1
G-
= ( r)F =1y %

To find term involving x'

3 1\
Ql Find the term in the expansion of (‘2‘ x—ﬂ]
involving x°, (Fbd 19 G-I1)

T, =(n) A = Irl)@x)"ﬂ_[%),
(11) e G

X

3™ .
=(JF.(-1) XL m
To find term involving x*

put I1-2r=5 =2 2r=11-5=6

6
= 1'=2=3

11-6

11
Ty, =(3)F(‘”3"!

w

3 s 243 s
165 ?(—l) x = 165x 236 (-1)x
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(a) 11 (b) 12
Q.8 Find the coefficient of x* in the expansion of
3\10 X (©) 8 9
(x‘ 'ﬂ) : (Giw19G-)5gd 19) | Q.6 The number of terms in the expansion of
2 3 1-x)is: (Mtn 12G-)
Ans.Here a=x",b=7-.n=10 @ 8 ®)
T, = (ID 2T ©9
Q.7 General term of the e

r T
1 (=3 (10N aea (=3)
E(rn)(xz)m (_2;) B(r)xznzr(.z_) X
r r
_ 1 20-21-1 ﬂ _ 1 20-3 ﬂ
()G ()= E) —o
To find term involving x*
Put 20-3r=5=22-5=3r=3r=15
= r=5ineq. (1)

5
10 -3 =243 -15309
n =(5)e[F) -m e
—15309
|Thusco-efficienl of x'is 3 |

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers,
the correct answer and encircle it.

elec

Q.1 Ifniseven then the middle term in expansion o
(a+x)"is: (Rwp 1
(D.GK 15
() ( + r)ul term  (b) (E-
{c) 2 th term
Q.2 The sum of exponent of
expansion of (a + b,
(a) Zero
©)n
Q3 (:) a"" b¥is rm of (a + b)™:
(@ @ D™ b) (r+2)"
(c) (d) rth
Q4 The mi term in the expansion of (1 + 2x)* is:
(Lhr 15 G-I)
(a) Third (b) Fourth
(c) Fifth (d) Sixth
Q.5 Inexpansion (a+b 16 middle term will be:

(Mt

(b) ( ] th term

th term (d)( )lh term

n-eﬂ'icienl of last term in expansion of

® is: (Mtn 14 G-II) (DGK 13)
(@1 (b) -1
©0 ) 2

0 In the expansion of (a + h)", then second term is:
(D.GK 13, 14 G-I){Gjw 15)

(a) o (b) 7a’b
(c) 7ab® (d) 8

Q.11 In the expansion of (a + b)" by binomial theorem n
must by: (D.G.K 13 G-II)
(a) Real no. (b) Positive integer

(c) Integer (d) Complex no.

Q.12 The general term of the binomial expansion
(a+x), ne Nis:

(Lhr 13 G-I)(Bpr 11 G-I)(Rwp 16)
(b) "Cya'x’
(d) "Ca™x'

(a) "Cya"x"
(e) "C,(ax)™

6
.13 In the expansion of X 2 5 the co-efficient of
P 2°%

< is: (Bpr 12)
= -8

@ 5 ®) 3

(e) 3 (d) -8
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Q.14 Sum of odd co-efficient in the expansion of
(1 +x) is. (Gjw 16)(Sgd 17)
(Lhr 15 G-I, 16 G-)}{Min 15 G-II}(Rwp 13)

1 1
(a) l+2x (b)l—zx

{c) 1—-x (dy 1-2x
Q.15 The sum of even co-efficients in the expansion
of (a+x)"Is whena=1 (Gjw 18)
(Bpr 13) (Rwp 11)
(@ 2" (b 2™
) 2! (d) 2™
Q.16 General term of the expansion (a + b)" is:

(Fbd 12) (Swl 13)
@ (3) .

(b) (’r') b

(© (’r') a" b ) a" b
Q.17 (a+ b)® contains: (Rwp 11)
(a) 5terms (b) 6 terms
{c) 7 terms (d) 4 terms
Q.18 In expansion (x + y)"', middle term is:
(Rwp 12)
(@) Ts (b) Ts
(©) Ty (d) Ty
4
Q.19 The index of (Za —f] is: (Fbd 1
(a) 2 (b) 3
(c) 4 (d) 5
Q.20 The number of terms in the expansion af (a o

is: (Mm 14 G-I)
{a) 18
() 20

Q.21 The sum of binol
expansion of (1 + X

(a) 8
©) 16

Q.22 The number nomial expansion
of (a+b)* (Swl 14)
(a) 15

(c) 16

Q.23 The number of t! in expansion of (a + IJ)':

(Bpr 14)
(a) 8 (b) 9
(c) 10 (d) 11
Q.24 The numl of terms in the expansion of
(2a+b)" are: (Lhr 10 G-I)(Fbd 18)
(a) 12 (b) 13
(c) 14 (d) 15

Q.25 The co-efficient of last term in expansion of
(a=b)’ or (x—y)*: (Gjw 15)(Mtn 18 G-II)

(a) 1 (b) -1
(© 0 (d) 2

Q26 The number of term in Xp f
(a+h) is: (Lht) 13 G-T)
(a) 4 (b) 6
(© 7

Q27 The middle term expansion of (3 — 2x)""

(Lhr 12 G-I)

he expansion of (1 + x)":
)M 09 G-IT)(Lhr 14 G-I)

(b) 2°
(@ n’
sift the expansion of (a + x)" are:
(Gjw 11)
by n+1
(d) (n+1)!

Q he umber of terms in the expansion of (x-3)"
ist (Lhr 11 G-I)

(a) 10 (b) 11
() 12 ) 13
.31 Middle term in expansion of (x + y)“ is:
(a) 10° 11* (b) 9%, 10"
() 11" 12* (d) 12*,13"
Q.32 Number of terms in the expansion of
1 +x)™ is: (Lhr 17 G-D
(a) 2n+1 (b) 2n
(c) 2n+2 (d) 3n+1
Q.33 The co-efficient of last term in the expression of
(a+b)is (DGK 15 G-I)
@ 1 (b) -1
©0 s
Q.34 In the expansion of (a +2b)5 the coefficient of
bis
(@) 10a* (b) 402°
(c) 80a (d) 80a*

']
Q.35 In the expansion of (Sa —?;“;] the coefficient of
s

(a) 81 (b) 36

4
() 6 () 02
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1\6
Q.36 In the expansion of (2x3 _E) the coefficient

of x"is
@ 64 =
60 = 2(]
) = @) —=-
a
Q.37 In the expansion of (x + 2y)5 , the last term is:
(a) 64y° (b) 32y°
©) 329 (d) None of these

Q.38 The middle term in the expansion of (x +3 1o is
@ °Ce (b °Cs
© "¢, (d) None of these.

Q.39 The general term in the expansion of (x +%)“
is:
(@ ncrxn—lr

(©) ncr X+ 2r

b nCr T
(d) None of these.

Q.40 Total number of terms in the expansion of
(a +b)® + (a - b)° after simplification are:
(a3 (b) 6
)9 (d) 5

Q.41 In the expansion of (a + b)", the sum of t
indices of a and b is equal to
(@) n+1 (b) n-1
©)n

Q.42 The middle term in the expa
(a) 10" term
(©) 12" term

(a) 9th
(c) 1lth
Q.44 The middle ter

which 3" is.
(Mtn 16 G-II)

(a) (b) Even
(c) (d) Complex
Q.46 An nlge raic expression consisting of two terms
is called. (Sgd 16)
(a) Monomial (b) Trinomial
(c) Polynomial (d) Binomial

e rth term in the expansion of (a + x)" is.
Q.47 The rth in the expansion of ( )" i

(Lhr 16 G-)

(a) (ri‘l) a™"! x"! (b) (l:) a"x™!
o (Dee

Q.48 (r + 1)th term in the expal

ibof the last term in the expansion
(Mtn 13 G-I

(b) -1
d) 2
l 10
( —) is: (D.GK 14 G-I}
(b) 6thterm
!(c) t11 term (d) 11th term
Middle term in the expansion of (a + x)’ is.
(AJK 17)
() 6" b 7
() 8" (@ 5"
Q.53 The number of terms in the expansion of
x*-1)is. (Lhr 17 G-I)
(2) 2 () 7
(c) 8 (d) 12

Q.54 The number of terms in the expansion of
(a+b)® are, (Mtn 17 G-II)

(@) 6 (b) 5
(© 2 (dy 7

Q.55 In the expansion of (3 + x)*, middle term will be.

(Rwp 17 G-T)

(a) 81 (b) 54x°
(c) 26x* d) x*

Q.56 The sum of odd co-efficient in the expansion of
(1+x%)°is. (Rwp 17 G-I
(a) 16 (b) 32
(c) 25 s

Q.57 The number of terms in the expansion of
(a+x)"is. (Sgd 17)
(a) 10 (b) 11
(c) 12 )9
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Q.58 Sum of odd co-efficient in the expansion of
+x'is. (Bpr 14)
(a) 8 (b) 10
(c) 12 (d) 16

Q.59 The number of terms in the expansion of
(a+b)is. (Fbd 17)
(a) 8 (b) 9
(c) 10 (d 11

Q.60 Sum of even co-efficients, the expansion
(L+x)is (Mt 11 G-I
(a) 2 (b) 4
©) 6 (d) 8

Q.61 The sum of odd co-efficients in the expansion of
(1 +x)is: (Lhr 10 G-II)
(a) 16 (b) 32
(c) 25 (d) 5

Q.62 Sum of odd co-efficient in the expansion

(Fbd 19)

(1+x)"is (Gjw 16)
(@) n’ (b 2°°*
© 2! (d 2°

Q.63 In the expansion of (3 + x)*, middle term will be.

(Mtn 18 G-I

(a) 81 (b) 54x*
(c) 26x° (d x*

Q.64 In the expansion of (x + y)*, middle term is:
(a) Ty
©) Ty

Q.65 If nis a positive integers G‘)

(nf J is equal to.

() 2° (
© 2™

(b) Ts
(d) Ts

(8]

Q.66 The number of ter; ion of
x+y) is: (Fbd 19 G-I
{a) 9
(c) 10
Q.67 Sum of bi coefficients in the expansion of
1 +x° i (Fbd 19 G-Iy
) 16
(d) 8

expansion of (a +x)" whenn
(Gjw 19 G-IIxSwl 19)

(b) ( ]lh term
(d) ( ) th term

(%) thterm

Q.69 Total ber of terms in exy

x_2)
of [2_1(’)

are: (Bpr 19)
(a) 17 (b) 16
(© 15 @1
Q.70 Number of terms in the efpa ofil+x)"™ is:
GK 19)

(a) 2n+1

(c) 2n+2
Q.71 Middle terms in
(a) Te Ty

(x+ y)" are:

9

, 5" term will be its:
(Mtn 19 G-I
2"‘ last term

]I

(Rwp 19)
(&) 2~

(d) 2I-||

of coefficients in the expension of

(Sgd 19)
.. (b) 16
!(c) 2 (d) 64
Q: 2™ term of (a+ h)’I is (Swl19)
(a) a’ (b) 7ab®

(c) 7a°b (d) 7ab

SHORT ANSWERS TO THE QUESTIONS
Q.1 State binomial series.
(Lhr 09 G-)(Mtn 17 G-I}D.G.K 16 G-I)
Ans. If n is not a positive integer i.e., if it is negative or
fraction, the expansion.
(1+x)" =1 +nx+!|'%;|'—12xz+

nn—-Dn=2)--(n—r+1) ,
I Xt
is used for solving the problem. The expression on R.H.S
is called binomial series. This expansion is valid for | x |
<1
Q.2 Write the formula for the expansion of (14+x)°,
when n is a negative integer or fraction.

(Lhr 11 G-I)

Ans. When n is a negative integer or fraction, then

n(n-1)(n-2) ;
3 X7 4t

(1+x) =l+nx+i—! ﬂn__lj)!(ulxj
+n(n— Dn-2).......(n — 1+ nxl' F o

r!
provided Ixl< |
The above series is called binomial series.



Chapter No. 8 (Mathematical Induction and Binomial Theorem) Solved Past Papers 115|1Page
(Lhr 17 G-II)

Q.3 Expand (8 —2x)! up to four terms.
(Lhr 08 G-I)(Fhd 16)(Mtn 17, 18 G-II(D.G.K 17 G-T)

)

(-3
=i+ 1](-§)+uxz—!l_—lz(_:_)z
~D(=1-1 —1_2)(_%)34’

(2% + ...

n

00—

-1
3 upto 3 terms.

, Gjw 19 G-II)(Sgd 19)

2 3
+;—2+r§+;ﬁ+ ...... valid if x| < 4

_L[ x 2 }
=3 1+4+16+64+ ......
L
8

1
Q4 Expand (1 -x)2 upto 3 terms.
(Lhr 11 G-11, 17 G-I)(Swl 19)

1)(_x) . % G . 'J

21

(x)?

Expand upto 4 terms (2 — 3% (Lhr12G-D)

Ans. 232 =22 (1 _37")'1 -1 (1_37")"
e
= 41{ 1+(-2) (- 33") LD (_37" )2+

(=2)(=2-1)(-2-2) (_3_; )3+ }

Qs

3! 2

1 27x2 27x3
=3 1+3x+ 3t e

1 3x 27x2 273

=E+4+ 16 + 3 +aiinee

valid if |x| <%

Q.7 Expand (1-— 23()5 upto three terms.
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]

3 30 = 3.107
(Lhr 11G-I)

Q.10 Prove the binomial series

Ans. 330 = ng"’ =@7+3)"

<[ 3)] ()"

I
(%)
=
+
e
=

3
=3
Thus ijﬁ = 3.107

5
Q.11 Evaluate ‘\fﬁ correct to three places of

decimal. (Lhr 16)(DGK 19)
1
Ans. 331 =@31)°
=@32-1y

25 — 0.001953125 = 0.9355
1
Q.13 Evaluate .03)" by binomial theorem upto
three places of decimals.
(Gjw 17)(Lhr 18 G-I)(Rwp 18)(Fbd 19 G-I, II)

T T
Ans. (1.03)° =(1+003)

00'G-1)(Gjw 13, 16)(Rwp 19)
1

8 = (1-(1+%) 72

) 1+(-—;)(x)+Tx +

b

’eg!e ting the terms with x* and higher powers of x

< X+2x

x
= l-5-x+7 =1-""7%

Neglecting the

term with x?
3x
= 1- > =RHS.

Q.15 If x is so small that its square and higher
powers can be neglected, then show that

¢1+%L

ﬁﬁ

(Mtn 17 G-I)(Mtn 18 G-ID)(Gjw 18)

1
-
o=
w

¢
=]
El

“1-x
1 o §
=(1+2x) (1-%)7?

= [I 4-% (2x) + Neglecting higher powers of x]

-1
[1 + (7) (—x) + Neglecting higher powers of x:|
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1 1f I 1y 3
x(1+x)(1+5x) 272 , 2020 72)
=1 +x+T.4x‘+TSX + ...

1
=1+ 5 X+x+ neglecting higher power of x

=l+%x

Q.16 If x is so small that its square and higher
powers can Im neglected, then show that

Naex 25, (Giw 10) (Fbd 17)
(a-x’ 4
Ans. LHS.= —“W—’;
(1-x)
=(4+ x)% (1-%)7 e
! 1 1
Take, (@+x)F = [4(1 +5H2 =(22): (1 + ﬁ)z
- o[
= +303 .
- e
= 2\1+|3 ; Neglecting the terms with x*
and higher power of x
x
= 2+ 1
Also
(a-x7 {1 +HEBYW) +—

=(1+3x} Ncglt:cunn x?and higher sof x
Putting all these in equation (i), we get

LHS. = {2 +4} (1+3x}

= 2+6)(+-4+3x2

- 24x+x Negle
25

2+4x .S.

, taking the value

fon in each case if
(Min 18 G-I)

Ans,

=[“(%)(213 :z!- @' 2(2 l)( )[2)+ ]

. [l+(—n(fx]+*"’;,’”(—x:’f'“ ’j'f""z'\—x:u...]

D20

[ E=DED)
1+ X+ X+

xl<l = Ixl<1

Expnnd \]_ by using binomial expansion to
find its value upto three places of decimals.
} (Bpr 19)
(‘K) + 1

1
A(99) =(99)2=(100-1)2

1 1 1

AN 2 L)z

=(100(1—mﬂ)] _11102(1-l 0J2
1
=10(1-0.01)2

ol S -]

=10 [l —-0.005 —% (0.00001):'

Ans.

= 10|:l —0.005 + (0.0(]01)]

=~ 10(1 - 0.01 - 0.0000125) = 10(0.995) = 9.95

Thus
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LONG QUESTIONS

Q.1 Expand the following up to 1st 4 terms (1-x)"%
(D.GK 13G-I)

Ans. Giventhat: (1-x)'" = [1 +(=)]'""
1

Here, we can take: x = =X, n = 2

. ]E(%z!_l) ) %(%"3}(%'1)(_,,u...

=1+ %) + (=x) +

rn 1 D3
1 2\72) , 20272 3
SX+ T X4+ o (xX)+

~2 2 T 6 =

1 (!)
1 "4, \8)
_]—zx+2 X+ (=) + ..
1 1. 3
=l—2x—8x—48x+
L1,

The expansion is valid if: -xl < 1 = |Ixl <1

2 132 13502
Q2 Ify = E*’E[EJ * T(E) * oo
prove that y* + 2y -4 =0.
(Mtn 11 G-)(Gjw 16)(Rwp, EJ

© 135(2
+T T |+

e o 122, 13(2) 13572)
*y = lrsrorls) a5t

We know that:

2 13(2
Ans. Giventhat: y = §+2—!3(§J

nn-1) »
“(_2!_")‘{4-.. .....

(A+x)" =1+nx+
Camparing eq. (1) and eq. (2):
2

_2 _2
nx—S:x—S

-1,
andn—(nz—llx“ =,
Putting value
n(n—])(i)z_ 4 3 4
21 \5n, 2 "25n 0 2725

4n-1 12

Putting value of n in eq. (3), so

So

and

x
Sum = (1+4x)" = 1+
-1n
54
=( 5)
(l+y’ =5 =

V+2dy+1-5=

3

S(1
G-
-1
o bey @
Cgmparing eq. (1) and eq. (2):
1 1
nxo=3 = x=37 .. 3
nn—1 » 13(1Y
21 X T3
Putting value of eq. (3), so
2 2
non—1(1 _13(1 nn—1) 1
21 (3n) = [3) = T2 o
- l(l)
T 2\9
n]gnl = % = n-1 =13—8x18n=3n
n=3n= 1
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ri2
(1+x)" = 1+y=(l—§)
(59" <o
3 =\3) =
+y)P =3 o 1+42y+y' =3
= y1+2y+1—350

13 1 135 1

Q4 If 2y = ?+2, LT
prove that4y* + 4y —1=0,
(Mtn 12,16 G-II)(D.G.K 16 G-I)(A.J.K 17)

So, Sum

n

. 13 1 135 1
Ans. Giventhat: 2y = =Pt gy
1 135 1
142y = l+2. 2! TR AR THEE AT n
We know that:

u nn-1) -
(1+x) = 1+nx+Tx + ...

Comparing eq. (1) and eq. (2):
1 1

nx:E'_!:z:)x:a

an-1 , 13 1
and T X =7

Putting value of eq. (3), so

2
an—-DH(1Y _ 13 1 nin-1)
21 (4.1) =y = :

|—

So,

Q.5 If x is so small that its square and higher power

can be neglected then show that

l+2x 3
1-x 1 +2¥

Sed 13 G-11)

Ans. See Short Question 19.
Q.6 Of p - q is small when ¢ ‘ed ]l:l or q,
AR
show that 2q )“
(Mtn 10 G-T)

Ans. Sincep-—qi q = h; where h is so
small that jf nd higher powers can be
neglected.
p-q=h

LHS. :

JiG+h)+(2n+ 1)g
ng + 2nh + g+ h+2ng -
q+2nh-q-h+2nq+q

2n+l) }
_4nq+2nh+h_4nq{l+(4“q h
~ 4 2ph-h ~ -
nq + 2nl 4nq{l+(2n 1 h}
2n+l
{ hH1+
2n+l
4nq
N(=1=-1)2n-
{w—n( ) —(m) =
2n+1 2n-1
={'+(4nq J"H"(Mq ]h}
Neglecting the terms with h? and higher powers of h
2n-1 2n+1 2n + 1\2n-1\ »
:l'(4nq)h (4nq)h'( 4nq )[ 4nq)h

=1 —%h (2n-1-2n - 1) Neglecting the term with h*

h
4nqh(-2)_l+ﬁ

1 1

RHS _(Em) =(9M)
q 2q

_1q+_h%_( by
={2q ) =\l*2
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{ ) Q.9 Themans'onof(l—Zx)"isvn]idif: (Fbd 11)
1
_1+ q) (q) (a) IxI>2 (b) I"]<5
) (c) IxI= (d) Ixl
=1+ —Ncglccung the terms with h* and higher B
powen ofh Q.10 The second term in the e: of +5x)
= LHS. =RHS. ist (Fbd 12)
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select
the correct answer and encircle it.
Q.1 The expansion of (4 + 3x)'? is valid if:
(Mtn 09 G-II) g expansion of (1 — 2x)"?
(a) Ixl<2 (b) Ixl<3 (Min 14 G-I)(Lhr 12 G-T)
(c) Ixl<4 (d) Ixl<4/3 (b) —x
Q2 1+2x+3C+ .o oo is expansion: (d) 2x
(Min 10 G-T) ylis: (Fbd 15)Mm 17 GT)
() L+x ) (1+x)"
" - (o) x
©) (1+x)™ (d) (1-x) () 3x
Q.3 The number of terms in the expansion of
(14x)"? are: (Mtn 10 G-IN(Rwp 17 G-II) pnd term in the expansion of
n (Fbd 14)(Lhr 13 G-II)
(@) n ()3 (b) 2x
©)r (d) o (d) 4x
QA Second term in the expansion of (1 + 2x) Q14 The expansion of (1 + 2x)™ is valid only if:
s (Mtn 10 (Lhr 10GD)
@) x ® 3% (@ Ixl<2 (b) Ixl <%
() 3x (d) -3x . |
Q5 1-x+xX 4 .ooe.e. is explan: = (c) le<§ (d) |xl<g
@ (1+x7 Q.15 The expansion of (3 — 5x%)"" is valid only if:
© (1+x7 (Lhr 10 G-ID
Q6 Expansion (1.+x)" (@ ki<5, ® <3
(a) Ixl<1
(e) k=1 (@) <% () Ixl <%
Q.7 The expansion o 1
Q.16 In the expansion of [2 %) , middle term is:
Gjw 14
(a) xl<1 @Gw 14)
(a) Te (b) Ty
(c) (d) Ixl<2 (c) Tg (d) Ts
Q8 The on of (1 +2x) is valid if Q.17 Second term of (1 - 2x)" is: (Lhr 12 G-I)
(Mtn 15 G-II) 2
1 @ - ®) 3
(a) kl<y (b) Ixl<1
(© K<2 @ <3 ©3 @3
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Q.18 Expression of (3 - 5x)'7 is valid if:

(DGK 15 G-I)
(a) IxI>5 (b) le<§*
(c) le<% (d) lxl<%
Q.19 The expansion of (1-5x)” 13 is valid if
(a) Ixl<1 (b) Ixl>1
(c) |x|>% (d) |x|<%

1
Q.20 Expansion of (1 - 21)3 is valid if.
(D.GX 17 G-I))

(@) k<1 (b) <';'

(c) Ixl<2 (d) le<%

Q:21 1+ 2x +3%* + 4x° + —— is the expansion of.

(Mtn 16 Gel)
() 1+ (b) (1+x)°
© (1-x° @ (1-x7

1
Q.22 The expansion of (1 + 3x)* s vali when.
16)

(a) |x|<% (b) Ixl <
{c) Ixl<1

Q.23 Expansionof (1 +x)™ §

(a) xI>1
{c) Ixl<-1
Q.24 Number of,
(a) n
(©) (d) e
Q.25 The n of Series (1 — 2x)'° is valid only if:
(Lhr 11 G-I, 12 G-I}
(a) le>% (b) le<%
1 1
{c) le>§ (d) |x|<§

Q226 If Ixl < 1, then the expansion of (1 — x)'? upto

two terms is: (Bpr 12) (Bpr 13)
1 1
(a) l+§x (b) 1 —=3x
() 1-x (d) U 2x
Q27 The second term in the e n of
1
1+20)" is. (Fbd 17)
(@) x
1
(c) 2 ), 4x
Q.28 Number of g expansion of
(1 £ (Swl 17)(Sgd 19)

(@)\6 (b) 7
(d) Infinite

i and Ix| < 1, then the expansion 1 + nx
b L is. (Bpr18)

(a) Arithmetic series (b) Geomelric series

(c) Harmonic series (d) Binomial series

0 The 2nd term in expansion of (l —! x] is.

3
(Lhr 18 G-I)
(a) %x (b) —%x
(c) 3x (d) 2x
Q.31 The expansion of (8 —2x)""is valid if.
(a) x>4 (b) Ixl<4
(c) IxI=0 (d) IxI=4
Q.32 Expansion of (1 + x)"is valid.
@ Ixl>1 ® Ixl <t
© Ixl < @ Ixl>-1
Q.33 Exp of (3-5x)"is valid if: (Lhr 19 G-Iy
(@) le% (b) lxl<§
© Ixl<s @ Ixl<3
Q.34 Third term in the expansion of (1 - 2x)'” is equal
to; (Rwp 19)
(a) -9x%/4 (b) 9x%/4
(c) 4x*f9 (d) —4x*/9



TRIGONOMETRIC FORMULAE

opposite side _ perpendicular
hypotemuse ~ hypotenuse

adjacent side _ base
hyp. ~ hyp.
per.  opp. side

1an 8=1,ce ="adj. side

sinf=

cos 0=

e_hasc _adj.side cos® _1
coth= per. ~opp.side ~sin® " tan®
o= hyp. hyp. _ 1

adj. side ~ base ~ cos @

sec

hyp. 1

__hyp. _

coset B= opp.side ~ per. " sin®
sin B

tan @ = s 6
cos 8

7.
8 cotB=_ %
9. secB= =
0s 8
10. cosec 6= L l
sin @
1L sin@+cos*B=1
or sin®B=1-cos’@
or cos’@=1-sin"0
12. 1+tan’@=sec’®
or tan’@=sec’B—1
13.  1+cot’ @ =cosec’ 8
or cot’@=cosec’@—1
1] 0 45° 60° 90° 180° 270°
2 s I I n 3n
360° 6 4 3 2 2
sin® 1 \3 1 0 -1
A2 2
cosf 1 1 0 -1 0
7 2
tan@ 1 \/5 = 0 .
sin @ All
cosec 6
tan B cos B
cot 8 sec B




Chaprer 9

FUNDAMENTALS OF TRIG

SHORT ANSWERS TO THE QUESTIONS

Q1

Ans.

Define trigonometry?

Trigonometry has been derived from three Greek

words Tri (three), Goni (angle) and metron

(measurement). Literally, it means measurement of

triangle.

Define angle.

Two rays with a commen starting point forms an

angle.

Define degree. (Bpr 19)

If the initial ray rotates in anticlockwise direction

in such a way that it coincides with itself, then it is

said that an angle of 360 degree (360°) is fo

OR

If we divide circumference of a circle infta 3

equal parts, then the angle subtended by one

the centre of circle is called one degree,

Define one Radian angle.
 (Mtn 13 G-ID)(Gjw 16) T T

Q.2
Ans.

Q3
Ans.

Q4

54°45' =45°+
(Fbd 17)(Gjw 17)
n

181
grees =4 X g5 rad.
(Mtn 10 G-1I)

_ 1 = dians = =% di
= 1200 180 ™dians = 3ygppp radians

the measure sexagesimal
(Lhr 10 G-II)

3420°

33 = 106.875°

106° + 0.875°
106° + 0.875% 1°
106° + 0.875x 60
106° + 52.5"
106° + 52" + 0.5
106° + 52" + 0.5 1"
106° + 52" + 0.5x 60"
106° + 52" + 30”
= 106°52°30”
Q.10 Using usual notations find ‘r’ when| =

I

o nnun

Scm, 8

= 7 radian (Lhr 10 G-D(Mtn 16 G-T)
Ans: | = 5cm,9=%mdi:m
We know that: 1 = 0
N %: %: 5x2 = 10cm
2
Q.11 What is the length of the arc infercepted on a
circle of radius 14 cm by the arms of a central
angle of 45°?(Lhr 14 G-II)(Gjw 19 G-I)(Sgd 19)
Ans. 1 = 7
r= ldcm
0 = 45° = 45xTps
= 4= WX
22 1
= 45x% 7 X0
22

11
=38 14 7 radians

l=1r6= l4xE= 11cm.
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Q.12 Find A when 0 = 65°20’, r = 18mm
(Bpr 16)(Mtn, Lhr 17 G-II)(Mtn 18 G-II)
Ans. 8 =65720

A=r0=18 XQZST:]‘ =120.525
Q.13 Find 6, when 1 = L5em,r = 2.5cm
(Lhr 14 G-I)(Swl 17)(Mtn 19 G-I)
Ans. 8 = %: ';—2 = %radians = 0.6 radians
Q.14 Find |, when ® = wradians,r = 6 cm
(Gjw 14)(Lhr 17 G-I, IN(D.G.K 17 G-I)
Ans. © = nradians,r = 6cm
1=18= 6= 1886cm
Q.15 What is the circular measure of the angle
between the hands of a watch at 4 O’clock?
(Sgd 16)(A.J.K 17)(Fhd 18)

Ans. At 4 O'clock, the hands of a watch makes %lh

part of angle of whole rotation =% @2mn) = %E

A circular wire of
straightened and then b
circumference of a hq

Q.1

MULTIPLE CHOICE QUESTIONS
Each question has four possible answers. Select
the correct answer and encircle it.
Relation between arc lej

of a circular

Q2

(a) r'o

e angle (in radian) traversed
minute hand of a clock is:
09 G-1I) (Mtn 12 G-I) (Gjw 14 G-I)

(b)

(d) 21

its first quadrant, then values of cosec 8:

(Mtn 10 G-I)
@ 5 ® 6
@7 O
With usual notation [ equal to: (Mtn 12 G-1I)
(@) r (b) 8
(c) 8 (d) None of these
5n .
Q6 3 radians =
(Lhr 13 G-I) (D.G.K. 15 G-I) (Mtn 13)(Fbd 17)
(a) 360° (b) 335°
(c) 270° (d) 225°
Q.7 1radian =
(Rwp 17 G-I)(Fbd 15 G-II) (DGK 11)(Fhd 18)
(a) 45° (b) 50
() 57.29° (d) 60°
Q8 %ru!ntian (anticlockwise) =
(M 14 G-I) (DGK  13)(Lhr 17 G-I)
(a) 45° (b) 90°
(c) 180° (d) 360°
Q.9 Angle between hands of a clock at 2 O-clock:
(Lhr 14 G-IT) (DGK_ 13 G-IT)
(a) 30° (b) 60°
(c) 90° (d) 45°
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Q.10 If 8 = 150°, then its reference angle is: (Bpr 11)

(a) 15° (b) 30°
(c) 45° (d) 60°
Q.11 120° = (Sgd 13)
() %ﬂmd (b) za—ﬂmd
{c) %md (d) %md

Q.12 1° or one degree is equal to:
(Mtn 14 G-I)(Lhr 16 G-I)

() %md (b) %rad
{c) ;r—o'rad (d) 52_0-md
Q.13 A right angle is equal to: (Mtn 14 G-I
(a) 90° (b) 80°
(c) 60° (d) 45°

Q.14 60th part of 1 degree is called:
(Fbd 14)(Mtn 16 G-I)(DGK 19)
(a) Second (b) Radian
(c) Degree (d) Minute
Q.15 If length of arc is equal to radius of circle, the
angle subtended at the centre of circle is al

to: (Lhr 12 G-1)(Gjw 10)(Sgdd8)
(a) One degree (b) One radian
(c) 180° (d) 7 radian
Q.16 wradians = (Lhr 11 G-I)
(a) 180° (b) 180"
(c) 360° (d) 360
Q.17 Arc length of a circle of radi gle O
rad is:
(a) %rzﬁ
(c) 2mr

Q.18 2?' radian equal:

(a) 120
(c) 270°
Q.19 Angle of degrees is pqual to: (Lhr 13 G-II)
(a) %rad ) % rad
b4
() 6 (d) Erad
7
Q.20 The valui Tx in terms of degree in equal to:
(Mtn 15 G-IT)
(a) 150 (b) 140°
(c) 130° (d) 120°

Q21 420° = -

() a20 radians (b) Iz radians
x 3
3
© Fradans (@

n
Q22 - g

of, 1-degree is called one.

(Mtn 16 G-I)
(b) Minute
(d) Radian
(Mm 17 G-I)
,( (b) 130°
(c) 45° (d) 54°

Q.25 The angle '1'—'2‘ is degree measure. (Mtn 18 G-II)
(a) 30° (b) 20°
(c) 45° (d) 15°

Q.26 The vertex of an angle in standard form is at:

(Fbd 19 G-T)

(@ (1,0 (b) (0,1
(©) (1,1) d) (0,0

Q.27 %rad in degree measure is : (Bpr 19)
(a) 321° (b) 322°
(c) 323" (d) 324°

Q.28 The 60" part of 1-degree is called: (DGK 19)
(a) second (b) minute
(c) degree (d) Radian

Q.29 The measure of angle between hands of a watch
at 3 0%clock is: (Mtn 19 G-I}
(a) 30° (b) 60°
(c) 90" (d) 120

Q.30 The area of a sector of circular region of radius
r and angle @is equal to:(Rwp 19)
(a) %re’ () %rZB

(c) r8? ) r'e
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Q.1 Define angle and angle in standard position.
(Lhr 11 G-I)(Lhr 18 G-I)
The amount of rotation of a ray from its initial
position is known as measure of the angle.
If the initial side of the angle is the positive x-axis
and the vertex is at the origin of a rectangular
coordinate system, the angle is said to be in
standard pasition.
Praove the fundamental identity
cos’@+sin*B=1. (Swl 17)(Rwp 19)
. Consider a right angled AABC, as shown in fig.

Ans.

Q2

a
A
A b C
By the Pythagoras theorem
72,52
c=a+b"
Dividing equation by ¢’
2 ~ ;—‘i ]
g=a*rd

1 =sin’ 0 + cos’ 0
ie. sin"B4cos’0=1

Q.3 In which quadrant are the terminal a

angle lie when sin 8 <0 and cos 8 > 0,

(

Ans. In 4" quadrant
Q4 Find the values of the remai
Ans.
As termina side of the is in the I quadrant where
cos is posi

cos 0

12
9 inB _ 13 12
tan cosB” 5 T 5
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0= L _1
coseCl= ¢ine T 12
1 13
secl = cosB - 5
1 5
cot® = wne - 12
QS5 IfcotB= % and the ferminal the angle
is not in quad 1. Fin of cos 8 and
cosec 08.(Guj 18)(
Ans. Cot B:%

Then termin i 3" quadrant where sin 0

and cos 8 are —ve Ui

Y 4

cos 8
coth = in 8
cos® =cot@.sind
1 8
wo =) (-5)
=15
cos® = 7
Q.6 IfcotB= gand the terminal arm of the angle
is in the I quadrant, find the value of
3sin@ + 4cos 0
cos 0 —sin @
(Mtn 09 G-II, 19 G-I)
Ans. cosec*8= 1 + co®@

2 2
cosec’B= 1 + (%) =1+ TS

_4+25 29
- 4 T 4
= cas.ec(i:il',z,E

Since the terminal arm of the angle is in the I
quadrant where cosec 8 is positive.

29
cosec B = 325

1 2

cosec B 29

sin@ =
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cos @
L] cot® = prery
. 5 2 5
S c0sB = cotBsind = bl _\,z— = @

3sin @ + 4cos B

Naw cos B—sin B
95 2 i 4% 5 6 + 20
_ -\f29 429 _ -\f29 _ 2
- - 5-2 7 3

29 _w’@ 29
Q7 IfSin@=- 2, terminal arm of 0 is not in III
Quadrant, find Tan ©. (Bpr 19)

Ans. As terminal arm is not in quadrant III, then
terminal arm is in quadrant IV, where cos 8 is +ve

Cos® =+1—-sin 6 1/
ﬂfxf

1
Sin 2

Tan® =7 09 = 3" -\j;_a
2

Quadrant find the value of:

(Mtn 11 G-I)(D.Gf
Ans. See Short Question 6
Q.2 Find the value of the &

_40

o|t e

Q3 Find the values of remaining trigonometric
functions sin® = — ﬁ and the terminal arm of

the angle is not in quadrant

(0 <b< 2) find the value of
maining trigonometric ratio.
(Bpr 11 G-I)(Sgd 16)(D.G.K 14 G-I, 15 G-I)
(Gjw 16)(Rwp 17 G-I)(Lhr 18 G-II)
m'+1 _r
2m Ty
ere, O lies in I-quadrant, so r = m 4+ l,y=2m
x =Ar-y =+ - 2m)}
= \fm4 +2m +1—4m’
=4m'+1-2m" = \l(m -1y =

. Given that: cosec@ =

Im* — 11

The values of the remaining trigonometric
functions are:
inb ¥y 2m 0 x jm® = 1|
ind = ¢ o= sy =y
2

_ Yy _ _2m X Im -1

and = = I_I_II colB-y- m
r m’+ 1

sec@ = ¢ = Im” =11

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 If cos 8> 0 and tan 0 < 0, then terminal arm of
angle 6 lies in: (Mtn 08 G-I}
(D.GK 11)

(a) I quadrant
(c) III quadrant

(b) Il quadrant
(d) IV quadrant
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2
Q2 cos’d0+sin’48 = (M 10 G-II) Q1S 1~aec = (Lhr 10 G-I
() 4 (b) 0 (a) tanze (b) —tan 9z
© 16 @1 (c) tan"@8—1 ) (d) 1 —1an’6
Q3 cos’30+sin’30 = (Fbd 15) Q16 1T 100 > 0 and.siul > 0 (1
53 ; Ez; : Ea} ;ss qun[:Ir:mt
¢) 3rd quadrant
Q4 1+cot’® = (M 11 G-D) Q.17 If 5ind > 0 and sec >\{} the ter
(a) sin’® (b) cos’® angle @ lies in:
(c) sec’® (d) cosec’® (a) lst quadran
Q.5 Iftan8>0,sin ® <0, then 0 lies in:
(Rwp 12-13)(Mtn 11 G-T)
(a) lst quadrant (b) 2nd quadrant
(c) 3rd quadrant (d) 4th quadrant
Q.6 cot’ 8—cosec® O is equal to: (Fbd 12) (Bpr 11)
(a) -1 (b) 0
«© 1 (d) 2 (b) cosec @
Q7 Angle 275° lies in: (Bpr 12) (d) —sec ©
(a) Iquadrant (b) II quadrant st quadrant cosec @ is always -----------—,
(c) I quadrant (d) IV quadrant B)is in standard position,
Q.8 sin’d4A + cos’ 4A: (Rwp 12) iive (b) Negative
() 4 b3 (d) Positive and Negative
©) 2 (@1 Q.2Y In second quadrant sin 8 is always ----meemememy
Q.9 An angle is said to be in standard position(if its where ais in standard position.
vertex is at. (Mtn 16 (a) Positive (b) Negative
@ (1) b (-1,0) (c) Zero (d) Positive and Negative
(©) (2,0 (d) (0,0) .22 In second quadrant cos B is always --------ees,
Q.10 If 5in@ < 0 and cat® > 0, then in whi where G is in standard pusiﬂunl.
lies: (a) Positive (b) Negative
(Sgd 13 G-II) (DGK 14 (c) Zera (d) Paositive and Negative
(a) lst Q.23 In fourth quadrant tan 8 is always --------—--—-,
(¢) 3rd where o is in standard position.

@1
(c) I
Q.12 sec’d — tan’@ =
(@) 0 1
(c) ~1 (5
Q.13 1 +cot’8 is equa (Rwp 14) (Lhr 11 G-IN)
1
(a) s ®) e
(c) tan’ @ %
Q.14 3 radians is equal to in degrees: (Lhr 10 G-I)
(a) 169.78° (b) 171.888°

(c) 170.889° (d) 171.5°

(a) Positive

(c) Zero
Q.24 In fourth quadrant cosec 8 is always -------------,

where ot is in standard position.

(a) Positive (b) Negative

(c) Zero (d) Positive and Negative
Q.25 In fourth quadrant sin @ is always ---------ees,

where atis in standard position.

(a) Positive (b) Negative

(c) Zero (d) Positive and Negative
Q26 In first quadrant sec 8 is always ---eeseemeeen)

where a is in standard position.

(a) Positive (b) Negative

(c) Zero (d) Positive and Negative
Q27 If tan o¢> 0 and cos @t < 0, then alies in

(a) First quadrant  (b) Second quadrant

(c) Third quadrant  (d) Fourth quadrant

(b) Negative
(d) Positive and Negative
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Q.28 If cos 0. < 0 and cosec a < 0, then ot lies in Q.42 If sin 2 and < 0 <z then cos

(a) Firstquadrant  (b) Second quadrant

(c) Third quadrant  (d) Fourth quadrant (Fbd 19 G-II)
Q.29 If cosec o> 0 and cot o < 0, then o lies in 3@

(a) First quadrant (b) Second quadrant (@) 2 (b)

(c) Third quadrant  (d) Fourth quadrant 1 A
Q.30 In a triangle, the side opposite to 90" is called © 2 2

{a) Base (b) Perpendicular

(dy None of these. Q.43 rnd is an angle.. (Swl19)

(c) Hypotenuse
Q.31 In a right angle triangle, the side opposite to
angle is called
(a) Base (b) Perpendicular
{(c) Hypotenuse (d) None of these.
Q.32 In a right angle triangle, the side adjacent to
angle is called
(a) Base (b) Perpendicular
(c) Hypotenuse (d) None of these,
Q.33 If alies in third quadrant, then sin & + cos ais
(a) Negative (b) Positive

(c) Zero (d) Negative or positive
Q.34 sin’@ + cos’0 equals. (Lhr 14 G-I)

@) -1 (b 1

©) 2 (d) =2

Q.35 The vertex of an angle in standrd form is
(Sgd 16)(Fbd 1

(a) (0, 1) (b) (1,0
) (1, 1) (d) (0,0)
Q.36 cos® 20 + sin® 20 is equal ta. 16)
() 1 (b) Zero
(c) sec’® (@2
Q.37 sin(-a) =
(a) secQ
(c) sina
Q.38 cos (-0) is.
(a) —cos®
(c) sec®

on whose terminal
the y-axis is called.

Acule angle

(d) Quadrantal angle

andard position whose terminal

(Rwp 18)

A (b) Conterminal angle

() Quad: mal angle (d) Acute angle

QA1 sin’(50) + cos’(50) = (M 18 G-
(@) 5
(c) 1

(b) 2
(d) 10

(:1) acute

G I)(Mtn 17, 19 G-I)(Gjw 17)(Rwp 18)

2sin45° + zcmecds“
1
N
_2 A2 242 32
=Ltz = 2 =72
3
= = = RHS
N

PP | oo 3
Hence 2 5ind5° + 2cosec:’«S = \ﬁ

Q2

Verify lhalsinz% + slnzg + tanz§ =2

(Lhr 10 G-I)(Mtn 16 G-I-II}(Rwp 17 G-I} (Swl 19)
(Fbd, Swl, A.J.K 17)(Mtn 18 G-II)(Gjw 19 G-I)

. _ a2 .21 27
Ans: LHS. = sin 6+ Sin"F + tan’y

sin®30° + sin® 60° + tan” 45°
2 ER
EJ + (EZLJ + (I)g

3,,_ 12344
atl= 1

n n
—

1}
Bloe A= —
+

2 = RHS.

2 2

=3
]
N

LT .27
Hence sng + sin’ 3 + tan
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b1
tan® - lnn% 1- "mzs .
Q.3 Evaluatey ———————— Q5 Evaluate s (Gjw 19 G-1I)
1+ tanTtanZ L+tan3
3 6
(Mtn 11 G-II)(Gjw 16)(Fbd 19 G-II) 1 5T
z_ N 3-1 TS 1-wanleo
tan 3 —tan ¢ \E [3 Ans: po
Ans, T = T = T+1 T
1 + mnytang 1+4/3 xﬁ-
1
X3 = T
Q4 Find x, lf 1an’45° - cas’60° = x sin 45° cos 45°
tan 60° (Fbd 18)(Guj 18)(Lhr 18 G-II) frigonometric function of
(Mtn 09 G-I)(Fbd 16)(Rwp, Lhr 17 G-II)
Fbd 12 G-I
Ans. 1an’45° — cos?60° = x sin 45° cos 45° tan 60° ( ¢D
2 lj’ _ (LJ (L
= (1)—(2 =B II\E (3)
r_ A3 £3 % 360° +270°
or 1—4 = X7
3 3 sin (—810°) = sin(-3 x 360° + 270°)
or Z = X 2
3 2 sin 270° = -1
or IXT= =X
4 5 \E cos (-810°) = cos(—3x360°+270°)
o Tz Tx = c0s270° = 0
3 97r
o x= "3 .~ sin 1
Q.5 Verify c0s20 = 2 cos’0 — 1 when 8 tan (T)= oM\, 0 ™
(Mtn 17 G-IT)(} G-I) cos ?)
Ans. cos20=2cos0- |

LHS
=cos20
=cos(60°)

LHS=RHS

e
(2
=9

= -1

Q2

Find the values of the trigonometric functions of

(Rwp 11 G-1, 13 G-1I)

the angle -137’:

—17:
. Giventhat: 5= -1020°

= —3x360°+60°
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1
Now, sin (%) = sin(~1020°) = sin(~3x360°+60°) @3 ® 75
1
- singer = L © 2 @ g
= sin 60° = 2 {
-17 : 1
and cos (——3-3—:) = cos(-1020°) = cos(=3x360°+60°) Q.6 2sind5°+ 2 tosec 45° equals
1
= cos60° = 2
sin (—171:) 3
—17% 3 2
““‘( 3 J A =T=\ﬁ
cos|—3 3
1

(—17::) _ 1 _ 1 -2
sees ) = (4177:)_1 =
cos T 2
mm(ﬂ)_ 11 _ 2
1= ==
sin[—l;"j 23 V,E

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers Selec
the correct answer and encircle it.

Q.1 Ifsin@= % , then @ is equal: (Lhr 15 G-II)
(a) 30° (b) 45°
(c) 60° (@ 90°

Q.2 Value of cos 300 = e
@ (b)

(b) 13n
@3
QA0 trigonometric ratios of =330 are same as
(AJK 17)
(a) 60° (b) 30°
(c) 45° (d) 90°
Q.11 Value of cot 60° = - oeeev
B 2
(@) —5 (b) 7
1
© 3 Ol

Value of cosec 4.

Q4

(a) (b) %
2
© 2 @ 5

Value of cos 45° = eeeerreeacens

Q5

Q.12 Value of sec 30° = -enev

@3 O
1 2
(© W (d) ﬁ
Q.13 cos(—60") = (Swl 17)
1 1
(@ 3 ®) -3
3
© 39— (@ _3(_;

Q.14 Values of trigonometric functions of quadrantal
angle 765° are same as of the angle.(Lhr 18 G-II)

(a) 30° (b)
(c) 60° (d)

45°
90°
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) Q4 Prove that 2cos’8 —1 = 1-2sin’f
Q.15 /2 sin54°+ Tz 45°=:  (Fbd 19G-I) (Gjw 11)(Mtn 10 G-IT)(Fhd 17,19 G-IT)
! Ans, LHS. =2cos’8- 1
@1 ) 3 =2(1-sin"0) -1
1 ( cos’@=1-sin’B
c) —= d) 2
© R @ = 2-2sin0- 1
Q.16 If tan® =L and 6 is in MI quadrant then cos® = 1-2sin'®
3 = RHS.

equals (Gjw 19 G-II)
1
@ \f3 ® 75
©3 @ -3
Q.17 Which angle is quadrantal angle: (Lhr 19 G-1I)
(a) 45° (b) 60"
(c) 270° (dy 120°

EXERCISE 9.4
SHORT ANSWERS TO THE QUESTIONS
Q1

Prove that sec 8 cosec8sinBcos 8= 1
(Mtn 08 G-I)(Mtn 17

L.H.S.= sec 6 cosec Bsin@cos ©

_ 1

= cos@ sinB

1 1.
(cose cos 9) (Sinesm B): 1

Hence sec @ cosec@sinBcosB= 1
Show that (sec @ + tan 8) (s

Ans.

-sin B cos 6

n

Q2

. L.H.S.

=1=

Ans.

sin B

—

Hence 2cas’ B— 1l =
] " 68— sin” 8.
(Fbd 16)

mn” B)(cos 8- sin’ )
5”@ —sin” 0)
g1 sin’ @ =R.HS
¥ tan @ sec @ = cosec O sec’ @
(Gjw 17)

sin cos® “cos B
cos’ O +sin’@ | 1 1
sinBcas’® sinBcos @ sin@ ~cos B

cosec 0.sec’@=R.HS

Prove that (sec 8 — tan )’ = : ; :::
(Gjw, Sgd 16)(Bpr 19)
LHS =(sec—tan6)
"1 sin®8) (1-sin6)?
=(L‘OS 8 cos B) =( cos 0 )
(1-sin®)’ (1—sin@)’
= cos’8 T 1-sin’B
(1-sin 8)
T(1-sinB)1 +sin0)
=RHS
sin §
1+ cos®
(Mtn 2008 G-II)(Mtn 10 G-I)
(Lhr 16 G-I)(Bpr 16) (Lhr 17 G-II)
sin B
1 + cos®
cos 6
sin @

1—sin@
1+sin @

Prove that + cotB® = cosecB

. LHS = + cot©

+
+ cos @

sin®@ + cos B (1 + cosB)

sin@ (1 + cos @)
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sin’® + cos@ + cos’ B
sin® (1 + cos B)
sin®® + cos’® + cos @
sin@ (1 + cos @)

1 + cos®

= = cos® in20 =
= Sne(l + cosﬁ)(' cos” 8 + sin B—l)

= cosec® = RH.S

= Sin6
Q.9 Prove that cot’8 — cos™0 = cot’0 cos™®
(Mtn 12 G-I)}(Rwp 16)

Ans. LHS. = cot’ - cos’0
c?s; L cos’0
sin"@
cos® @ — cos? 0 sin® ©

sin? &

cusze! 1 —sinZB!
= sin” @
cos? @ - cos’ ©
sin? @

cos’ @ 2
= e’ cos“0
= cot’dcos’0 = RHS.
Hence cot’8 — cos’@ = cot’8 cos’8

1—tan?@
tan? @
6 G-I)

Q.10 Prove the identity: cos?8 — sinZ 8 =
(Lhr 13 G-I) (Mt
sin? 6

1 —tan2 0 B T
1+ tan20

Ans. RHS. =

cos? @ —sin2 @
T TR T
cos? @ + sin?@

I —
sin? @ + cos’@
sin’ @

cos® 8 —sin’ @ cos® 8 —sin’ B

sin” @ + cos 0 1

= cos?0-sin’©

= cusze—(]—cosze)
= cos?0-1 + cos’@

= 2cos’0-1 = RHS.
cot’f -1

Hi T o=
ence 1 + co’®

1+tan’8"
(Mtn 14 G-I)

A fl-sine_
15 1+sin® +sme_sel:a- tan@
(Mtn 14 G-II)
1-sinB@
1+sin8

1-sin@
1+sin@

(1 —sin )
= el
1-sin" 6
(1—sin 6) 1—sin@
= =
cos 0 cos ©
1 sin @
cos® cos®
= secO—tan® = RHS.

cosB —sind _ cotf -1
€0s0 +sin® ~cotd+1°

(Sgd 13 G-I)
Domain
LR but8+nx

1—sin @
1—sin®

Q.4 Prove the result:

cot8—1

Ans. RHS.= o611

cos 8
sin@ "~
cos @
sinB "
cos 8 —sin @
sin 8
cos O +sin@
sin 8
= LHS.

_cosB-sin®
“cosB+sin@



Chapter No. 9 (Fund: tal of Tri, y)

Solved Past I‘apers

134|Page

Q.5 Prove that:
sin’ @ — cos® 0 = (sin 0 — cos 0)(1 + sin O cos 0)
(Mtn 15 G-I)

Ans. LHS.= sin’ 8—cos’ 0 Domain
8e R
= (sin®-cosB)
[sin2 8+ cos” 8 + sin B cos )]

= (sin 8 —cos 8)(1 + sin O cos 8)

= R.MHS.
Q.6 Prove that

sin® — cos*® = (sin’@ — cos’8)(1 — sin’B.cos’8)

(Mtn 12, 15 G-I)(Rwp 16){(D.G.K 12 G-I)
(Lhr 15 G-I)(Fbd 17)(Mtn 18 G-I)(Fbd 18
Ans. LHS.= sin°@—cos"@ Domain
= (sin2 B)j - (x:us2 B)3 Be R

= (sin2 8- cos’ 9)(sin‘9 +cos' @
+ sin” 8 cos” 0)
= (si.nz 8-cos” B)(sin4 B+cos' 0
+2sin” B cos’ 0 —sin” 8 cos” )
= (sin2 [ H)[(sil‘a2 0+ cos’ G)2
—sin” 0. cos” 0]
= (sin’ @— cos” B)[(l)2 —sin’ 8 cos
= (sin’ —cos 0)(1 —sin” O cos’ )
= RHS.

Q  Each question has four possi
the correct answer and enci
An  equation contai
trigonometric functio

@822+, nez

Q3 ,forall 8 e R but

() B=nT,ne z (b) B2nn nez

{c) G#n nez (d)Bt(2n+l)§,nEz

2>

Q4 sex:B— for all 8 e R but

B'
(a) O#nn,nez (b) 6= 2n+l)’2—‘,nez

@ 82 @n)} . nez (@)

Qs tane—mss,fornll R but

(@) B#nn,nez 9:(2n+|)§.nez

)\ None of the above

l(c)aatng,nez (d)9¢(2n+1)§.nez
Q8s (sec®-1)(secO@+1)=--memmemer

(a) tan> 0 (b) sin )
(c) _tan’@ (d) cot’ 8
Q9 ci’:; g isequalto.  (Lbr 17G-I
(a) cos B (b) tan @
(c) cot® (d) sin®
Q.10 If 6cos’ 8 + 2 sin® #=5, then tan® will be equal
to: (Rwp 19)
3
@ 5 (b) 3
1 2
(c) 3 (d) 3
Q.11 cof® 8- cosec® §= (Sgd 19)
(@) 2 (b) -1
(1 (d) 0



ALLIED ANGLES
1. sin(—8) = —sin 6 -0 T
2= ¢]
cos(—0) = —cos 0 % +8 o
tan(—0) = —tan
n+6 3 +0
2. sin(%— JE+CUSB 2
& ¢}
2 2n-6
T .
cus(i— ] =+sin@ 9

n =
tan(z— ) =+cot§

3. sin (%+ (-]) =-+cos @

4.sin(t—0)=+sin6

cos(m—0)=—cos B

cos (%-r B) =—sinB@

T
tan(2+9) =-cot®

w

S.sin(m+0)=-sin B0
cos (m+0)=—cos B

tan (m+0)=+1an 6

™

7. sin (‘22+6) =-cosB

w

cos (‘En+3) =+sin@

tan (37“+ B) =—cot®

9. sin (2r+ 0) = sin
cos (2w + 0) =c

sin (&t + f) =sinacos f + cos o sin

tan (m—0)=—tan §

5.

6.

10.

11

12.

21.

lzmu.—l.a.nﬁ

'm(a_m=l+lanulan]3
(an (e + p) =20 o+1an B

1 —tan a tan B

sin 2a =2 sin ctcos @

2 .
cos 20t = cos” ¢ — sin”

2

o
url+coso:=2cus‘§

l—cosa
2

l-cosa
T \Jl+cosa

TRIPLE ANGLE

L
0r1—c05u=2sm25

sin3a=3sina—4sin’ «
cos3a=4cos’ @—3cose

mnau:f“nnu—n:nlu
I-3tan’ o

2 sin & cos } = sin (& + B) +sin (@ — P)

2 cos o sin B =sin (& + ) - sin (et - B)

2 cos et cos f§ = cos (a0 + f) + cos (e — B)

=2 sin a sin = cos (a + B) — cos (o.— B)

sinP+sinQ=25in‘P%Q‘ CUS_I%Q
siansinQ=2cos¥‘ sin%
cusP+cnsQ=2cos% cus%
cosP—cosQ:—Zsm% si.u%



Chaprer 10

TRIGONOMETRIC IDENTITIES OF
DIFFERENCE

EXERCISE 10.1

SHORT ANSWERS TO THE QUESTIONS

Q.1 State fund I law of tri try.
(Swl 16)
Ans. Let ¢ and B any two angles (real numbers) then
cos (ot —B) = cos o cos B + sin a sin B which is
called the fund I law of trig ry.
Q.2 If @, B, yare the angles of a AABC, then prove
that sin(c + ff) =siny.
(AJ.K 17)(Gjw 18)(Mtn 18 G-I)
Ans. a+f+y=180
a+p=180-y
LHS
=sin(oc+ B)
=sin(180-7)
=siny=R.HS
QJ3 If a, B, y are the angles of a triang] then
prove that cos (¢ + ) =—cos .
d 18)
Ans. a+p+y=180
a+B=180—-7
L.H.S =cos (a + )

=cos (180 —A=—cos S

(Lhr 16 G-I)

Ans. cos(315%) = cos (3(90°) + 45°)

1
=+sin45°=+$

Q.6 Find the value of se 0) without table.
(Rwp 17 G-I)
Ans. sec(—300)

(+9) = sec 0)

(Lhr 11 G- (Gjw 17)
F10°= tan (1080° + 30°) = tan (3x360°+30°)

) :A'é@i using the tables, find the value of: tan

Ni]
Without using the tables, evaloate cot (-855°)
(Lhr 10 G-I)

= tan30° =

Ans. cot (—855°)
—cot (855°) = —cot (855°-720°) = —cot (135°)
—cot (90° + 45°) = —(-tand5°)

[ cot (90° + 45°) = —tan 45°]
= 1an45°= 1
Q.9 Prove that: sin (180° + ) sin (90°-a)= -
sin ¢ cos . (Gjw 10)(Mtn 17 G-I)(Lhr 17 G-II)
(Mtn 18 G-II)(Sgd 18)
Ans. LH.S.= sin (180° + o) sin (90°- o)
= —sinocosa= RHS,
Q.10 Without using tables / calculator prove that
cos 306° + cos 234° + cos 162" + cos 18° =0
(Rwp 16)(Bpr 16)(Sgd 19)
Ans. LHS
= cos 306° + cos 234° + cos 162° + cos 18°
= cos(360° — 54°) + cos(180° + 54°) + cos(180 — 18)
+ cos 18° = cos 54 — cos 54° — cos 18° + cos 18°
=0=R.HS
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Q.11 Prove that: Q3 sin [3?,!— B) equals to: (Mt 10 G-I)
sin 780° sin 480° + cos 120° sin 30" =% (a) sin®@ (b) cos B
(Mtn 17 G-ID) () —sin@ -
Ans. LHS Q4 sin ( _g] =
= sin 780° sin 480° + cos 120° sin 30° ( X 15 136D
. A A tn -
= 5in(8(90) + 60°) sin(5(90) + 30°)
+cos(90 + 30°) sin 30° 7GRN 17) (Swl 17)
= (+ sin 60°)(+ cos 30°) + (—sin 30%)sin 30° @) seca
}E 3‘@ 11 (c) cos o
= X5 -3 %3 QS5 sin196°= (D.G. Khan 13)
(a) sin 16° cos 33°
31 1 .
47472 =RHS (c) cos 16° —sin 16°
Q.12 Find the value of sin 540 without using Q6 tan (270 (Bpr 13)
calculator. (a)fcot B (b) —cot @
Ans. sin(540) (c) '@ (d) —tan @
= sin(Gx90+0)=sin0 Q. B
= sin(0) = 0 (Mtn 15 G-IN(Rwp 12)(Rwp 18)
Q.13 Express sin 319° as a trigonometric function of 0 (b) cos O
an angle of positive degree measure of less than f (d) —sin @
a8 (Ciw 19GT) l]l’ﬂ— 150, then its ref le i
Ans. sin(319°) = sin(4 x 90° — 41°) = —sind1° ° A e
LONG QUESTIONS (a) 15° (b) 30°
c05(90°+8).sec(—8).tan(180°-6) (c) 45° (d) 60°
Q1 Provethal . 360°—8).5in(180°-8).col90°~8) 9 cos’0= (Spd 13)
1 +cosB 1 +cos26
Ans. a) 2 (b) 2
LHS. = © 1—cos20 « cos20 -1
2 2
_ cos (1 x90° +8) . sec LAY
sec (4 90°— 8) sin (2% Q.10 cos ("' z) = (Min 14 G-In)
(a) —sina (b) —cos
(c) cos o (d) sinot
Q1 tnn[ -%) =
(D.G. Khan 14 G-I)
(a) 1seca (b) cota
(c) —cora (d) tan ot

(M 08 G-I)

(a) sin’ (b) —sin f
(c) cos (d) —cos B
Q2 equals, (Mtn 09 G-II)
(a) cos ot (b) sino
(c) —sina (d) —cos a

Q.12 sin (%— B) =

(D.G. Khan 14 G-II)
(b) —cos @
(d) —sin B

(a) cos B
(c) sin@
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Q.13 sin 390° = (Swl 14)
1 1
@3 ®
-1
(c) A (d) 1
Q.14 sin (90 - 0) equal to. (Bpr 14)
(n) sin@ (b) —sin @
(c) cos @ (d) —cos @
Q.15 Which angle is quadrant angle?
(Bpr 14)
(a) 120” (b) 270°
(c) 60° (d) 45°
. (3x
Q.16 sin (?+ B] = (Lhr 10G-I)
(a) cos O (b) —cos @
{c) sin@ (d) —sin 6
Q.17 cos(k—9) =
(D.G.K 15 G-Il)(Lhr 12 G-I)(Lhr 13 G-II)
(a) sinB (b) —sin ®
(c) cos@ (d) —cos 0
Q.18 sin (8 +270°) = (Gjw 17)
{a) cot® (b) tan ©
{c) sin@® (d) —cos ©
Q.19 sin (-300) (Lhr 13.6°1)
(a) —lg (b) 325
(©) = (d) 0
;]
Q.20 The value of cos 315° is: (Lhr\37
(a) ¥ (b) 1
(©) 3'2@
Q.21 tan (270 +0) =
(a) cot®
(c) —cot 6

Q.22 cot (m— )

(d)
(Lhyy 14 G-II)
b)
(d) & tan
.G.K 15G-ID
(a) sina cof
{c) —cota o
Q.23 tan (% is egual t
(a) tan B ) —cot 6
(c) (d) —tan @

(Rwp 15)

P +cscacosP
B +cosctcos f

(c) sinacos B —cos ot sin B
(d) sinacos f + cos e sin

Q25 cos(a+f)=
(a) cos otcos B - sin e sin B
(b) cos otsin P+ sin ccos B
(c) cos ousinp—sin acos B
(d) cos o.cos P + sin o sin
Q226 sin (a-f)=
(a) sinacos B+ cos
(b) sina.cos - cos
(c) cos otcos b -

lﬂn(l—liu!ﬁ

I +tan ot tan

cota— cot @

DTy car acotp

(b)

1 +tan O
®) 1 tane

—tan@
+tan O

1
@ 7

Q.30 cos (9 + %)

(a) —sin® (b) sinB
(c) cosB (d) —cosB
Q.31 The angles 90° + 6, 180° + 6, 270° + 6, 360° + 6
are the
(a) composite angles (b) half angles
(c) quadrantal angles (d) allied angles
Q32 A reference angle 8 is always

(Bpr 18)

(@) 0<0<3 () 5<b<m
(c) :'[<9<37,I (d):%ﬂ<9< 2n

Q33 If @ lies in first quadrant, then iis reference

angle is
(@) 0 (b) T-0
(c) B8-m (d) 2n-0
Q.34 If @ lies in second quadrant, then its reference
angle is
(a) 8 (b) 1-0
(c) 0-= (d) 2n-0
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Q.35 If 8 lies in third quadrant, then its reference QA6 sin (- 780°) =
angle is @ _3@ ) 3@
(2) 6 (b) =0 2 2
(c) 0-= (d) 2n-0 () —% (d) 2
Q.36 If O lies in fourth quadrant, then its reference
angle is QA7 cot (3?"-0) Is equal
(a) 8 (b)y T—-6
© 0-7 (@ 2n-9 (@) tan 0
Q.37 If 8 = 210°, then its reference angle is (c) cot® these
@ 30° (b) 20° Qa8 cos(3-p)
(c) 60° (d) 40° .
Q.38 If 0 = 300°, then its reference angle is (@) sin B
() 30° (b) 20° () cos B
Q.49 cot (90 (Lhr 16 G-T)
(c) 60° (dy 40°
3 (b) tan o
Q.39 tan (?x - 8), where 0 is a basic angle, will have (d) —cot
terminal side in s equal to (Bpr 16}
(a) quad. I (b) quad. IT .
() quad. lIT (d) quad. IV (b) ~sin @
Q.40 sec (2m + @), where 8 is a basic angle, will have (d) —cos ®
terminal side in (AJK IT)
(a) quad. I (b) quad. II
(c) quad. IIT (d) quad. IV (a) cot® (b) —cot 8
Qa1 3150 = (c) tan O (d) cosec @
cos s . 2 tan (x— @) is equal to. (Lhr 17 G-IN(Min 18 G-)
) = () -7 (a) tan o (b) —tan
\ﬁ .\’3 (c) —tana (d) cota
CRE @ -1 Q.53 37"-0 liesis.  (Rwp 17 G-IT)
Q42 tan { “lm') = (a) 1" quadrant (b) 2™ quadrant
rd th
(a) _T (b (c) 3" quadrant (d) 4" quadrant
3 \3
© i o Q.54 cosec (a + ’2—‘) = (M 11 G-
Q.43 cot (-855°) = (a) sec B (b) —sec®
(a) 0 1 (c) cosec (d) cosec 0

Q.55 If o, B, yare the angles of a triangle then
tan (a+p) + tan yis.
(Gjw 12)(Mtn 13 G-II)(Lhr 18 G-I)

(@) 0 (b) 1
() 2 (d) -1
Q.56 sin G— ) = (Sgd 18)
(a) cos® (b) sind
(c) —cosB (d) —sinB
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Q.57 cos(%‘+0) =: (Fbd 19 G-I)
(a) cos® (b) —cos@
{c) —sin@ (d) sin@

Q.58 cos 315° equals (Gjw 19 G-1I)
(a) tan(—45°) (b) tan 45°

(c) sin45° (d) cosec 45°

Q.59 Cos (8—180°) =: (Bpr 19)
(a) sin@ (b) —cos @
(c) cos B (d) —sin®

Q.60 sin (-qt) =: (DGK 19)
(a) seca (b) —sin ot
(c) sina (d) —cos ot

Q.61 cos (% - §J is equal to: (Lhr 19 G-I)
(a) —sing (b) sing
(c) cosg (d) - cosg

Q.62 The angle 37“ is @lies in quadrant: (Mtn 19 G-I)

(a) 1 (by 1
(c) Il (d) 1v

Q.63 Tan (a—90) = (Swl 1
(a) Cot ol (b) —Cot &t

(d) —Tan a

{c) Tan a

. LHS
=5in(180 + 8)
=sin 180 cos 6

= —sift =R.H.S
1
Q.2 Provet = ‘V'_i (cos & —sin o)
(Giw 13)(Mtn 16 G-1-))
Ans. = cos o cos 45° - sin

\l_li- (cosa—-sina)= RH.S.

Q3 Find the valuoe of cos 105° and sin 105°.

(Fbd 16)(Lhr 14 G-1,19 G-I)(D.G.K 17 G-)(Rwp 17 G-II)
Ans. cos 105°= cos (45° + 60°)

cos 45° cos 60° — sin 45° siMmME0°

B S S W2

272 272
L A3
NN
= sin(68° + 45
= sin 60° cosS

B4 VEES]
L -5

Is (Cos P - sin” o sin” B
(1 -sin® &) cos?—sin®a (1—cos?p)

2 + sin’a cnszﬁ

52|5 —sin’ a cuszﬁ - sin
cnszﬁ - sin’u
Prove that tan (45° + A) . tan (45° - A) = 1.
(Lhr 09, 14 G-IT)(Sgd 16XBpr 16)(Fbd 17)
tan (45° + A).tan (45° - A)
and5° + tanA tand5°-tan A
1-and5°tanA 1 + tan45° tn A
1 + tan A 1-tan A
T-(DwnA™T + (DanA
1+tnA 1-tanA _
l-tanA 71 + tanA ~
cotgecotf-1
cota+cot B
(Rwp 17 G-II)(Sgd 18)

L.H.S.

1= RHS.

Q.6 Prove that cot(a + f§) =
. L.HS
=cot (o+P)
cos(a+f) cosacosP—sinasinf
= sin(a+P) " sin o cos p +cos asin p
cOS 0. cos ﬁ_ sin e sin B
sinosinp  sinosinB  cotocotf-1
= sin @ cos B cosasinf = cot f+cota
sinasinf 7 sin o sin f
=R.HS
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LONG QUESTIONS EXERCISE 10.3
— i SHORT ANSWERS TO THE QUESTIONS
Q.1 Prove that %: tan 37° 3
Q.1 Find the value of cos 2a w| SQ=7 where 0
(D.GK 15G-I)(Bpr 19)
Ans. RH.S.= tan37° = tan (45°-8°) <@ <72—‘ (Bpr 16)(M1 NGJw 19 G-T)
_tan45°—tan 8° Ans. cos2a=2cos” o— 1

1 +tan 45° . tan 8°

="

sin 8°
_ 1—tan8  1-tan8 _ cos 8° _ =
1+(1).tan8 ~ 1+tan8® sin 8° - 25
I+ o
cos 8

cos 8° — sin 8°

cos 8° (Gjw 10)
cos 8° + sin 8°
cos 8° (dd
_ cos 8° —sin 8° = RHS. = -1

cos 8° - sin 8°
MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

- 169144 25
B T I T

15_3 ( cos is positive in 1 quadranl)

in2c= 2sinoccosa

Q1 sin (045 +cos (047 ) cquats: ¥4 NI TE

13 /\13 169
(M v sin 26
(a) sin @ (b) cos 8 Prave that 1+cos20° tand,
0 d) tan © (Fbd 18)(Lhr 10 G-I)(Mmn 14 G-I)(Rwp 18)
" :c) S:; o= (@ tan Ans. See Long Question 3
L L — Q4 l+tanotan20= sec2a
(@ a0+ (Lhr 14 G-11, 12 G-I)(Gjw 16)(Mtn 17 G-II)
tan 6 — 1 Ans. See Long Question 2
© 1+ tan® @ sin% +cos S
1-tan’ 0 hat + [LEsing 1272
Q3 sin319° QS Provethat:\(1"n =" o« o
sin z - Ccos 2
(a) — c?s 350 (Rwp 16)(Bpr 19)
(c) —sin4l Ans. LH.S

_. Jltsina
T\ l-sina
sinzg+ cuszE+2 s'mEcnsE

2 2 2 2

o o o a
.2 0,
sin"5 +cos” 2 sinycos

2
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_SinA +sin24 .11 Prove that 2sin8sn28 =tan@tan20.
Q6 Provethat T o h s crc3q = lanA. Q 0s B +cos30
(Gjw 14) (Gjw 19 G-I)
sin A + sin 2A 2 5in 6 sin 28
Ans. LHS= T+cos A +cos 2A Ans. L.H.S:—’mS 8 +cos 30
_ oA +2sinAcosA 2 sin B sin 26
T l+cosA+2cos8 Al = cos 0 +4cos'0 -3 s 0
_ sin A(l1 + 2cos A) ! 3
= ciusA(l ¥ 2cos A) 0s 30 =4cos'0 - 3 cos B)
sin A 2 sin B sin 2 in 26
= cosA-anA=RHS. = 4c0s'0 - 2 co: 6(2cos’0 — 1)
sin A + sin 2A
Hence 77 7cocA + cos2A = A
LONG QUESTIONS
Q.1 Prove that 1 + tanct tan2a = sec 20
(Bpr 11G-I)
sina sin2a

Ans. LHS.= l+tanatan2a = | +

cos @ " cos 2a
cos 2a. cos O + sin 20 . sin @

cos (2‘2‘:_";2“ scos o 50 (b) 1+sin6
= s 003 O sin @ (d) 1=cos®
cos 0 1 infA=_
= Cos20.cosa - cos 20 - V€20 (@1 (b) sin 2A
= RHS. (c) cos 2A ) -1
Q2 Provethat 2% _jang  (Mtn 14(;4% i (hin 12 G
1+ cos2e 2tan@ 21tan 0
Ans. See Short Question 10 @ T e ®) T an%
cos 30 sin 30 _ 2 2
Q.3 Show that c0sB ¥ sin@ - 4cos20 (c) i " :ﬁzg (d) ; t::izg
Ans. LELS e, Q4 cos 229 = A 9(Mm 12 G-Iy
. tan tan
=C$33: + sslinn369 @ T e ® T+ o0
_cos30sin0 + sin 3§ cos © l - :zzg () i i :zg
Q35 cos 2o is equal to. (D.G. Khan 12)
= (a) 2cos’a + 1 (b) 2cos’ot— 1
_ (c) 2sin‘a + 1 (d) 2sin"o.—1
B Q6 Zcos'm-1= (D.G. Khan 13}
- in 8 £os. 6) cos26 (a) sin2a (b) cos 2a
cas 8 5in.8 (©) tan 2 (d) 1 - sin2et
= @ @ Q.7 sin 28 is equal to.
T+ sina siniq- cosy (Fbd 15)(Rwp 13) (Min 17 G-II)
Q4 Prove thedentity fm =% o 2tand 2tand
sin 5 - cos 5’ @ T an'e ®) I ran'e
2 2
(Lhr 15 G-T) © 1— :ani’B @ 1+ laniB
Ans. See Short Question 15 1 +tan’@ 1 —tan'@
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Q8 sin20= (Swl 14) Q.19 2cus=§ equals. (D.G.K 17G-II)
(a) 2sinBcos O (b) 2tan @ (@) 1+cos@ (b) l—cose
(c) sec’® (d) 2sin @ (© 1—sin@ ) 1+
Q9 cos%is equal to: (Gjw 10) Q.20 sin @ equa;s. (Rwp
_ (a) 2sin®>
@ 1 + coso. (b) 1 —cosat 2
.0
1 + sinct 1 + cosct (€) Zcos” 2
©—3 W £\ [T
Q21 sm is equal 10
Q.10 tan 2a = (Lhr 12 G-I)
2tana 2tan o
@ T an’a ® T3 ana
fan o tan O
©) T tan'a @ T3 an'a
1—tan’ @
Qon T+t = (Bpr 15)
(a) cos 20 (b} sin 20 T2 36 cos 0 as sum. (Lhr 2006 G-1)
(c) cos” 2a (d) sin” 200 @cos® = sin(30 + ©)+sin(30-0)
Q.12 cos 2a = sin46 + sin 20

(a) 2cos’et—1 (b) 2 cos’o+ 1

(c) 2sin‘c+1 (d) 2sin’a—1

Q.13 sin 2¢tis equal to: (Lhr 15 G-I)(Mtn 18
(a) | - 2sin’a (b) 2 cos’a— 1
(c) 2sinc coso (d) sino

Q.14 sin 30 = (Gjw 16)

(a) 3sin0—4cos’® (b) 4cos™0-3
(c) 4sin’B8-3sin@ (d) 3sinB—4sin
Q.15 cos 30 =
(a) 4cos’®—3cos® (b) 4
(c) 3sin0-4cos’® (d
Q.16 tan 30 =
3 tan B + tan’@
@ T " 3ane

(c)

2tan
Q.17 1+ tan’d 16 G-I)
(a) tan 26 ) cot 20
(c) (d) cos 20
1 + co!
Q.18 <in © (Fbd 16)
(n) sin® (b) culg

(c) cosec’ @ (d) tang

3

Ans.

ns.

fess 2 sin 70 co 30 as sum or difference.

(Lhr 11 G-I)

2 sin 76 cos 36

= sin (70 + 30) + sin (70 -38)

= sin 108 + sin 48

Express 2 sin 70 sin 20 as a sum or difference.
(Lhr 16 G-)

2 sin 70 sin 20

= —(-2sin 70 sin 20)

= —[cos (70 + 20) - cos (70 — 20)]

= —[cos 98 — cos 58] =—cos 96 + cos 56

Express cos (x + y) sin(x — y) as sum or

difference. (Rwp 17 G-1I)

Ans. cos (x+y)sin(x-y)

=

=% [2 cos (x +y) sin (x —y)]

:% [sin(x+y+x—-y)—sin(x+y-x+y)]
1

=3 [sin 2x — sin 2y]

Express sin 58 cos 26 as sum or difference.

(Giw 12)(Gjw 10)
(Min 16 G-T)

. 2 sin 56 cos 26

= sin (50 + 20) + sin (50 -26)
= sin70 + sin 30

1
sin 50 cos 20 = 7{sin 78 + sin 30}
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. in & — sin f§ a-
Q.6 Express cos 12° + cos 48° as products. Q.10 Prove the identity: ;:lu e 5;]“ B= tan —zﬂ
(Lhr 10 G-II)
. . cot!;—ﬁ. (Gjw 13)(Sgd 19)
Ans. cos 12° + cos 48
" " " ° _ _sina-sinf
= ZCOS%CUS% Ans, LHS:= sin¢ + sinf
208 3
= 2cos - cos, N

2 cos 30° cos (-18°)

2 cos 30° cos 18°

(-

cos (-8) =cos 0}

Q.7 Express cos 12° + cos 48° as a product.
(Lhr 14 G-II)
12°+48°  12°-48°
Ans. cos 12° +cos48° = 2cos+co —a2

zeos (3 Jos (5
cos |5 | eos [
2 cos 30° cos (- 18°)
2 cos 30° cos 18°

)

Q8

Express sin 5x + sin7x asa product.

(Gj

Ans. sin5x + sin 7x

S5x + Tx 5x—Tx

2 2
2 sin 6x cos x (O cos(—0)

2sin

cos 0)

(T . (T
Q.9 Prove that sin (4 - ) sin (4

(
Ans. LHS

ol ()

2.
=

08100° + cos 140°= 0
(Lhr 08 G-I)
cos 100° + cos 140°

20° - 100°

7 +cos 140°

40° — 140°
s~ ~

2

= 2 cos 90° cos (- 50°)

= RHS. rcos90°= 0

Hencecos 20° + cos 100° + cos 140° =

LONG QUESTIONS
Q.1 Prove that: sin (:—I— ) sin (%-F B) =% cos 20
(Gjw 17)

0

Ans.
Q2

See Short Question 16
Prove that:
sing—sinf _ ta
sing+sinp - 2

(Rwp 17 G-1I)

(5% e (57)

. See Short Question 17
Prove that cos20° + cos100° + cos140° =0
(Bpr 14)

Q3
Ans.
Q4

See Short Question 19
sind + sin30 + sin56 + sin70 = tand®
cosB + o538 + cos56 + cos70
(Lhr 17 G-II)(Mtn 18 G-I)
(Bpr 12 G-)(Mtn 15 G-I(Rwp 11 G-I, 13 G-1I)
sin O + sin 30 + sin 50 + sin 70
- LHS.= cos 8 + cos 38 + cos 58 + cos 76
sin 70 + sin O + sin 50 + sin 30
= cos 70 + cos B + cos 50 + cos 30

Show that
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05

Ans.

2 sin 76: 8

. 58+38 56-30
Lcos T

sin =
-6 56 +36 56—36
ST t+t2cosT 5 .cosT 5

2 . Cos 2 2 . L 2

80 60 80 20
25|n2.c052+23m2.c052
e B 60§ 20
2cos7y . cos 5 +2C057, .05

je-o
2

. COS

78 +6
2 ::m—+

2sin48.cos30+2sin46 . cos 6

2 cas 40 . cos 30 + 2 cos 46 . cos 6

2 sin 40 (cos 30 + cos 0)

2 cos 48 (cos 30 + cos 0)

sin 48

cos 46

Show that (with tables / calculator).

¢0520° cos40° cos80° = % .
(Sgd 16)(Bwp 18)(DGK-19)(Fbd 19 G-1I)
cos 20° cos 40° cos 80°

[2 cos 20° cos 40°] cos 80°

= an46 = RH.S.

LHS.=

I— K=

[cos (20° + 40°) + cos (20° — 40°)] cos 80°

n

2
1

=3 [cos 60° + cos (—20°)] cos 80°
11 o 5

= |z +cos 20° |cos 80
1{1+2cos20°

= 5[%] cos 80°

= %[1 + 2 cos 20°] cos 80°

= i‘ [cos 80° + 2 cos 80° cgs 20

1
=37 [cos 80° + cas (8

+ cos (80° — 20°,

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it

Q1 (Mtn 09 G-I)

sin 88 — sin 40 equals
(b) 5,

(c) 2cos 6B cos20 (d
sin 3x — sin x
€0s X — cos 3x
(a) tan 2x
(c) tan x
cos (¢ + )

—

(a) 2 sin 66 cos 26 sin 36

Q2

equals

(Bpr 13 G-I
(b) 2sinctcos
(d) —2sinatsinf

l(h) 2 cos 8+0 ; cos _M_z
(c) - 2sin e—;q"sin B;ZQ
(d) 2 t:use—';q sin %

cosB@-cosp=

(a) 2cos w cos 9—;41

(b) 21:05E;A5in9_£Q
(c) 25in9—;?cose—;.t
) -2 sinB—;Qsine—;Q

Q.7 sin@ +sin¢=

(a) 2cos % cos G—EQ
(b) 2sin e—?qcos 0_;@
(c) 2cos G% sin G_EQ

(d) -2 sin E‘%‘msin a—;—ﬂ



Chapter No. 10 (Trigonometric Identities of Sum and Difference of Angles) Solved Past Papers 146I1Page
.12 sin 30 + sin 50 e ] Segd 13 G4
QS8 sin® - sing= Q quals (Sgd 13GID
(Gjw 14)

(a) —25ine—;esine—;¢'
(b) 2cnsﬂ—;‘zsina—;¢'
0+0 6-0

{c) 2sin 5 st
(d) 2cos % cos B—EQ

2¢c0s505in30 =
{a) sindB—sin@
(c) sin 86 —sin 20
Q.10 2sinccos f =

Q9 (Mtn 16 G-II)

(b) sind40 +sin 0
(d) cos 80 + cos 20

(Fbd, Bpr 14)
(a) cos (ot + B) +cos (- )
(b) cos (et +P)—cos (a-P)
(c) sin (¢t + ) +sin (- fi)
(d) sin (ot + B) — sin (ot — p)
Q.11 2 5in78 cos30 is equal to.

(a) sin 100 +sin 40
(b) sin 10 0 — sin 48
{c) 4 cos’0—3 cos B
(d) cos 10 8—cos 46

(a) 2 sin46 cos 26

(c) 2cos48sin0
Q.13 2 cos 58 sin 36.

(a) sin 86 —sin 20

(c) cos 80 + cos 20

Q.14 2sin (%) cos

(b) 2 cos 48 sin O
d) 2

—

«

(Lbr 18 G-II)

(a) sin P + sil —sinQ
(c) cos P +igo cos P—cos Q
(Fbd 19 G-1I)

(b) 3cos 18°
(d) V2 cos 18°
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TRIGONOMETRIC FUNCTIONS A

EXERCISE 11

SHORT ANSWERS TO THE QUESTIONS
Q.1 Define a periodic function and what is period of
function, (DGK 19)
A function f is said to be periodic, if there exist a
smallest positive constant p such that f (x + p) =
f(x) for all x and p is called the period of f.
Define the period of a trigonometric function.

(Bpr 16, 18)(Mtn 17 G-II)(Rwp 18)

Period of a trigonometric function is the smallest
+ve number which, when added to the original
circular measure of the angle, gives the same value
of the function.
Q.3 Find the period of cos 2x (Mtn 19 G-

(Lhr 10 G-1I)(Bpr 14 G-1)(Fbd 14 G-I)(Mtn 17,6-I)
Ans. Since cos 2x = cos (2x + 2%) =cos 2(x +

Hence period of cos2x is 7.

Ans.

Q2

Ans.

Q.4 Find the period of tan ; .

Q.6 Fin (Fhd 16}
G-I, 15 G-I)(D.G.K 11 G-I, 15 G-1I)
1
Ans. Since 3 ¢ =3 cos (§+ 21:):3::055(:* 10m)

Hence period of 3 cos %is 10m.

I ¢
le'md_4

MULTIPLE CHOICE QUESTIONS

Each question has four possible answers. Select
the correct answer and encircle it.

Q.1 Period of tan 4x equals: (Mtn 08 G-I)
hid
(a) 4 (b) 4n
©3 @n
Q2 Period of sin 2x is equal to:  (Mn 08, 17 G-I}
(a) 2m (by n
© 3n @3F
Q.3 The period of cot 8x is:
(Mtn 10, 15 G-I, 18 G-II)
Fid
@73 (b) 7
4 n
© 3 @3
Q4 Period nfctm%is: (Fbd 18)(Lhr 18 G-I}

(Mtn 10 G-II)(Lhr 14 G-II)(Rwp 17 G-IT)
(b) 2n

@5

(am

(c) 4n
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Q.5 Domain of y = sec x is: (Mu 11 G-) (@ = (b) 2m
(@) 0<x <o (b) —x<x<e (c) 31 (d) 4n
() —m<x<m (d) <x<m Q.16 The smallest positive number p for which f(x+p)
Q6 The domain of cosine function is: (Mtn 11 G-I =fx)is called:
@ R ®) Z ( 12 15 G-I)
{c) C (dy W (a) Domain (
Q.7 The range of cot x is: (Bpr 11)(Fbd 12) (c) Co-domain (4) Period
(a) r Q.17 Range of tangent func j
() -1, 1] (Rwp 11)(Mtn 16 G-I)
(c) R—|{x/x=nm} (a) R
@ R—{xlx—(2x+1)ﬁ} @ N
- 2 Q.18 Period of tan (Rwp 12)
Q.8 Period nl'cns§ is: (Mtn 12 G-II) B)
()= (b) 3n @ 2%
© 2?11: () 6n (Rwp 13)(Lhr 14 G-I)
(b) 3m
QY9 Periodof3 sin§ is: (Shw 13) (Mtn 13 G-I)
d) 6n
OF: (b) 2n @
© 3n () 6 grange of sin xis: (Fbd 15) (D.G.K 15 G-I)
Q.10 The range of sin x is: (@) (-1,1) (b) -1, 1)
(D.GK 15 G-I)(Fbd 15, 16)(Mtn 13 G-I)(Gfi 18) (© [-1,1] ) (-1,1]
() [-L1] (b) [-1,0] The period of sin x is: (Sgd 13)
©) [0,2] (d) [-2.2]
x @ 3 ®3
Q.11 Period of cos 5 is
(©n (d) 2n
() ln—ﬂ (b) % Q.22 Range of y = cos x is equal to:
© 2 @1 (Mtn 14 G-I)(Rwp 18)(DGK 19)
Q.12 Period of sin x is: @ L1 ©) -1=sysl
c) o<y<
@7 ( () 1 (d) R
- Q.23 The period of sec x is: (Mtn 14 G-I}
© 5 (@) m (b) 21
Q.13 The domain of (c) 3n (d) 4n
an 13 G-I, 17 G-1I) | Q.24 The period of secis: (D.G.K 14 G-II)(Fbd 17}
@ =11 ) z} (@ n (b 2t
2 (©) 3n (@) 4n
014 f;])] N §9 Q Q.25 The range of cas xis:  (Lhr 11 G-)(Shw 14)
. 182
(Sed 13) (Bpr 12) (Fbd 11) @ R (®) [-1.1]
@ 13 (b) R (c) [-3.3] () [0,3]
I Q.26 Period of tan x: (Bpr 14)
(c) R—{x _(2n+1)5} (a) 4m (b) 3n
(d) R—[{xlx=nm,ne z) (c) 2r [V

Q.15 The period of tan @ is:

(Bpr 13)
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Q.27 Period of 3 sin 3x is: (Lhr 15 G-II) (Fbd 14)

@3 OF;
2
© % @
Q.28 Period of cot3x: (Rwp 14)
@3 Ok
2
©% @n
Q.29 Domain of cot 8 = (Lhr 10 G-I)
(a) —<<B<e= (b) 6 #nx

(d) 8= (%) T

Q.30 The range of y = cos x is:
(Lhr 10 G-IN(Mtn 15 G-11, 19 G-I)
(b) —x<x<oo

(c) ~<<B<oo

(a) -1<x<1

(c) -1<y<1 (d) < <y<oo
Q-31 The period of tan§
(Rwp 15)(Lhr, D.GK 17 GBT)
(1) m (b) 2n
©73 @wZ

Q.32 The domain of y = sin x is:

(@ [-1,1]

© R (d)
Q.33 Period of cosec 0 is:

(a) O (

(c) 21 d)

Q:34 Period of tan J §
(a) @
©5

Q.35 Domain of y=c

(a)
© -

(Lhr 12)

3 (Bpr 16)
v K
(@ [-1,0]

Q.36 Cosine iSgeriodic function of period: (Gjw 12)
(a) 2n by ©
T 3n
© 3 () 5

Q337 The period of tanis: (Lhr 13 G1)(Rwp 17 G-1)

(@) m
(c) 3n
Q.38 Period of sin 3x is:

(b) 2n
(d) Ni

these
13 G-Iy

(a) 2n

3
© %

Q.39 Period of si

Gjw 13)(Rwp 19)

2n
5
d) 5m
(Gjw 14)
(b) [0, =]
(d) [-e<, +e<]
mge of sin 2x is: (Bpr 15)
() [-2,2]
) (-2,2)
Q. herange of y = sin x is equal to: (Lhr 15 G-I)
(a) -l<y<l (b) —1<y<l1
() -l<x<l ) -l<y<l
/43 Period of tan is: (Rwp 15)
(@ (b)2m
z 3n
(c) 2 (d) 2
Q.44 The period of tan x is (Lhr 16)
@ (b) 2
n
(c)-3xn (d) 3
Q.45 The period of sec x is
(@ = (b) 2
o
(c) 3n (d) 2
Q.46 The period of cot x is
(@ = (b) 21
(© 3n @3
Q.47 The period of sin 2x is equal to. (Sgd 16)
OF: ®3
©3 () 2n
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Q.48 The period of cot 2x is

(@) © (b) 2m
© @3
Q.49 The period of sec 2x is
(Q = (b) 2n
() 3n @3
Q.50 The period of cse 2x is
@ = (b) 2n
T
(c) 3n @3
Q.51 The period of tan 3x is
@ Ok
2
©3 @ 5
Q.52 The period of cot 3x is
I
(@) ) ¢
@3 @
Q.53 The period of sec 10x is
@5 ® =
©3 @ 2n

Q.54 The period of cot § is

(a) @ ( T
(c) 3n )

Q.55 The period of c

(a) 2m
(c) 8n
Q.56 Period of cosec

2
@ ® 3
n 4n
© 5 @ 5
Q.57 The period*of 2 cos x is.
(a) 4n (b) 2n

@mn (d) 3w

(Bpr [

( 7 G-I

(Rwp 16)

(Gjw 16)(Sgd 18)
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Q.58 Period of 3 sin 2x is. (Lhr 18 G-I}
(a) 6m (b) 2m
©n @3
Q.59 The smallest positive nuniber ich
f(x + p) = f(x) is called, ( 18 G-I}

(a) Index
(c) Co-efficient

(Fbd 19 G-I}
(b) 4r
(d) 3n
Q.62 iod of 3 cos § is: (Fbd 19 G-11)
, (a) m (b) 10T
T n
© 10 @3
.63 Period of cosec 10x is (Gjw 19 G-I}
T 2n
@ 19 ® 3
T 4n
© 3 @ 3
Q.64 Range of cotangent functionis: (Lhr 19 G-I}
(a) N (b) Z
(© R dC
Q.65 Period uf%sin 2xis (Swl19)
@3 () =
() 2n ) 4n




or

or

6.

THE LAW OF COSINE

coso =

b'=c’+a’—2cacos

c+a’-b

cos fi = 2ca

¢’ =a’+b’—2abcosy

Z4b’—c?
COSY=""2ap
LAW OF SINE
a __ b __c
sinot ~sinf} "~ siny
LAW OF TANGENTS
°7)
a—b “’“( 2
a+b mn(u+@)
2
B-y
b—cutm 2
b+c ™
c m!%!

14,

15.

16.

17.

26.

27.

o __ [S(5-a)
cosz = be

S(S—-b

COSE = be )

1
trinngle = A=7 acsin f

triangle = A =% absiny

IA_azsinEsinI

2sina

A_I::l:lsinccsiux

2sinf

A_czsinusinﬂ

- 2siny
Hero's Formula= A =+{S(S —a)(S - b)(S -c)

(CIRCUM — RADIUS)

R= a b ¢ abc

T 2sinee ~ 2sinf T 2siny T 4A

(Circum — Radius)
A )

r=g (in — radius)

A
n :E (e — radius opposite to vertex A)

n =§%§ (e — radius opposite to vertex B)

A
n=g_. (e — radius opposite to vertex C)
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EXERCISE 12.2

SHORT ANSWERS TO THE QUESTIONS

Q.1 Define “right angled triangle, (Sgd 19)
Ans. Right angled triangle: A triangle which has one
angle equal to 90° is called right angled triangle.
Solve the right triangle ABC, in whichy=90°, &
=37°20",a =243

(Lhr 13 G-IN)(Gjw 18)(Fbd 12 G-I)(D.G.K 14 G-I)
Ans. =37°20",v=90°a=243

For f using, f =90° — a=90° - 37° 20" = 52°40°

Q.2

a .
Now c=sina

C a=243
A Ol
A C
a 243
= = 4in37°20° =061 =400.66
and §=tan 37°20°
a____243
= b= an37°20° = 0.76= 318.56
Thus B =52°40", b=318.56,c =
Q.3 Solve the right triangle

=62°40", b =796

p=90°-a
= B=27020
Now T=cosa
= = cos ¢ - cos 6234 N\
A 796 C
1733.82
and § a="b tan &=796 (tan 62°40°)

=796 (1.9349) = 1540.16
Thus @ = 62°40° , B = 27°20", y= 90°, a = 1540.16, b =
796, c = 1733.82

A!::GSA,G:DE.Z ,Y=190°

328
o
A\ ]

574

80) = 29°45°

0° b =684, c=96.2

To find c using Pythagoras theorem

c2=a2+b?
B
*’.‘V
A 684 C
= a?=e2-b? = a=1[c? -b2
(96.2)% — (684)* =67.7
ingoto 57
For a sin u=c=96.2=0.70
= o=sin" (0.70) = 44° 40’
For P using
= P=90"-a=90°-44°40"=45° 20"
Thus o=44° 40, } =45° 20", y=90° ,a=67.7,
b=684,c=962
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select

the correct answer and encircle it.

In a right triangle, no angle is greater than:
(Lhr 11)(Mtn 17, 18 G-II)

(b) 80°

(d) 45°

(a) 90°
(c) 60°
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Q.2 The sum of all the angles of the triangle is:
(Shw 12) (Bpr 12) (Mtn 13 G-II)

(a) 360° (b) 270°
(c) 180° (d) 90°
Q.3 Number of elements of a triangle are.
(Rwp 17 G-I)
(a) 3 (b) 4
(c) 6 (d) 8

EXERCISE 12.3
SHORT ANSWERS TO THE QUESTIONS

Q.1 Define angles of elevation and depression.
(Sed, Gjw 16)(D.G.K 16 G-I)(Rwp 17 G-I)(Fbd 19 G-1T)

Ans.

If CTA is the harizontal ray through the eye of
observer at point O and there are two objects B and
C such that B is above and C is below the

horizontal ray CT}\ , then
B

‘Angle or elevation
A

Angle of depression

Cc
(i)  For looking at B above the horizontal ray,
to raise our eye and ZAOB is called the angle
elevation and
For looking at C blow the horizont
to lower our eye and ZAOC is called ( of
depression.

(ii)

=8=tan"' (%) =tan™' (1333) = (53.13010)° = 53°7°40"

Q.3 At the top of a cliff 80 m high, the angle of
depression of a boat is 12°. How far is the boat
from the cliff?

(Rwp 14 G-I) (Lhr 17 G-ID)(Fbd 19 G-II)

ying at a height of 67.2 m is attached to
tretched string inclined at an angle of
he horizontal. Find the length of the

String (Mtn 12 G-I)(Rwp 17 G-I)
PRI = Length of string

 cco_ IRQI
FromAPQR, sin 55° = PRI

PRI sin 55° = IRQI 0
IRQ! 67.2
= 'PR'=ﬁ = 081915
Q.5 When the angle between the ground and the sun
is 30°, Mag pole casts a shadow of 40m long.
Find the height of the top of the flag. (Sgd 19)
Ans. From the Figure

672

= 82.036 m

i
|
i
h

A 40m c
IBCI = 7 (Height of flag pole)
IACI = 40m (Length of shadow)
In AABC

. _ IBCI
tan 30° = ACl

IBC

0577 = 4—0| = IBCl = 23.09m

IBCl = 23.09m
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LONG QUESTIONS
Q.1 A kite flying at a height of 67.2m is aitached to
a fully stretched string inclined at an angle of
55° to the horizontal. Find the length of the
string. (Mtn 12 G-I)
See Short Question 5.
MULTIPLE CHOICE QUESTIONS
Each question has four possible answers. Select
the correct answer and encircle it.
A tree of 8m high has the shadow 8m in length,
then angle of elevation of sun at that moment is:
(Lhr 11 G-II)(Fbd 18)
(@) 15° (b) 30°
(c) 45° (d) 60°
Angle below the horizontal line is called:
(Lhr 14 G-I)(Mtn 16 G-I)
(a) Right angle (b) Oblique angle
(c) Angle of depression
(d) Angle of electron
Angle above the horizontal line is.
(Gjw 18)(Bpr 19)
(a) Rightangle (b) Oblique angle
(c) Angle of elevation (d) Angle of depressi
If the shadow of a tree is equal to its hei
the angles of elevation of the sun is: (Fbd 1
(a) 45° (b) 30°
(c) 60°

Ans.

Q.1

Q2

Q3

Q4

b sin]_}l&sin 15°
~ sinp T sin60°
073=43-1

Thus @=105°, p=60°,7 = 15°

a=+v3 +1.b=\f§,c=\]§—1

Q.6 Solve the triangle ABC, if b= 125,y = 53°,
a=47° (Bpr 14 G-I)}{(Gjw 15)
Ans. bs 125, y=53°, 0= 47°
Now B=180°—(a+7) = 180°—
Using Law of sines

53°) = 80°

a __b _bsina
sina” sin ~ sinf
=9283

Also b

w of sines

' b _asinb_53sin8s°36
’sin o sinf = b= siny "~ sin 59°30°
=20 6149

b

ul a_ _ _asiny _53sin31°54'
50 Sin o~ sin ¥ T sina T sin59°30
_53(0.53)
="ose2 =323

Thus @ = 59°30", b=61.49,¢c =32.5
LONG QUESTIONS
Solve the triangle ABC if
a=53,f=88°36", y=31°54"
(Mtn 13 G-T)(Shw 13)(Rwp 14)

Ans. See Short Question 8.
MULTIPLE CHOICE QUESTIONS
Q  Each question has four possible answers. Select

the correct answer and encirele it.
A triangle which is not right is known as:
(Mtn 08 G-II)
(a) Isosceles triangle (b) Equilateral triangle
(c) Oblique triangle (d) Quadrilateral

Q.1

Q.2 With usual rotation a=b + cis: (Mt 10 G-1I)
(a) s+b (b) 2(s + b)
(c) s—-c (d) 2(s-b)
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Q3 Ifa=90°, them: (Fbd 15)(Mta 18 G-Iy g:} a“, EE} H
222 1_ 2,2
@e=2+b @ b=a+c QI2In any triangle ABC with usual notation
{c) a=b"+c (d)a=b"-¢c JENPE Japt
Q4 For a triangle ABC with usual rotation 2ab = (Lhr 12 G-I)
(s—a)(s=b
S=DE=B) ouals: (Shw 13)(Min 13 G-) @) cos o ®) B
s(s—¢) (c) cosy (d) st
Y Q.13 If AABC is right e tri e law of
(a) tany (b) tan 2 cosines reduces to;
(c) Coty @ Cot}
Qs CusE

(D.G.K 15 G-II) (Mtn 13 G-II)(Lhr 16 G-I)

(s— b)(s—c] s (s —a)
@ N

© 8= a)a és b o _\/s (sn: b)

Q6 The value of 2 “zfc_ 2 (DGK 11)
(a) cos o (b) cos B
(c) cosy (d) sinat

Q.7 Ifab,c all sides of triangle then nz";:Tc_hz
() cos o (b) cos B
(c) cosy (d) cosg

Law of cosine a’ = b* + ¢* = 2be cos

QS8
(a) o=90°
(c) o =180°

(s=b)(s—¢)
Q9 be

[*4
(a) oSy

o
{c) tan 2

Q.10 In the trial of tangents is:

(Rwp 13)(Lhr 18 G-II)

b n(§ . tan (%ﬁ)
(a) (b) =" R
) ion (252)
) 1
u_mﬂ 2 i (s—a)(s—b
© a-b "~ (:1+@) @ s(s —c)
tan |~

Q.11 b? + ¢* = 2bc cos o equal ta: (Bpr 14)

Q.15 Inl esa +h’ —Zahcus'r..
(a) () b
(e e
(D.G.K. Board 15 G-I}
®) VS(5-h

ac

S-a)(S-b) V':s b)(S—c)
,(c) ab be

, A /w -
Q.17, With usual notation SS-a) -

(Mtn 16 G-ID)
B

(@) tan%l (b) tan

(c) mn% (d) cus%

Q.18 For any AABC, C’ =
(a) a’+c*—2accos B
(b) a®+b® - 2abcos ¥
(€) b*+c’—2bc cos o
(d) a’ - ¢* - 2ac cos ¥

(Lhr 16 G-I)

Q.19 cot § equalsto, (Gjw 16)
S(S - S(5-a)
@ \/(s h)(s n) (b) \/(s —b)S-0)

S-hS-n) S-bS-0)
@ \/ 56-0 @ \/ SG5-a)

Q.20 =
(Fbd 16)(Mtn 18 G-II, 19 G-I)(Sgd 19)
(a) sini (b) sing
(©) cosy (d) cosg
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Q.21 For a ftriangle with a, b, c and o, B, y as

measures of sides and opposite angles
respectively, then b® + ¢ - 2bccos . =:
(Fbd 19 G-I)
(@) o (b) B
@© () A
Q.22 With vsual notations, the value of a + b +cis
(a) s (b) 2s
() 3s @ 3

Q23 In any triangle ABC, with usval notation

b* +¢? —2bc cos ot = (Sgd 19)
(a) A (b) 0
(c) a* (d 1

Q.24 A Fﬁf% (Sgd 19)
(a) sin /2 (b) sin B2
(c) cos o2 (d) cos B/2

SHORT ANSWERS TO THE QUESTIONS
Q.1 Solve the triangle in which
b=95 c=34,x=52°

(D.G.K 12 GI)(Rwp 1

For a using cosine formula
a2 =b’+c?-2becos o

= (95)% +(34)2- 2. (95)(34) cos

=9025 + 1156 - 6460 (0.61566)
a®= 10181 -3977.173 = 6203.8269
a =78.7644
For B using Law of sines

a

sin o0

-I)
Ans.

b .
_sin[i = sin

_95(0.788)

~ 78.7644

B = sin™
For Y using

&in whicha =7, b = 3, y =
(Fhd 14 G-1)

=2’ +B°—2ab cos Y

= (M2 + (32 - 2(N(3) cos 38°13°
=49 +9-42(0.7857)

¢ =58-32.998
2 =25002 = c=5

For B using Law of sines

a C
sinat” sin ¥

asin y_
. =

= sina=

sin a=0.8661 =

For B using

igle DABC in whicha=3,c=6
(Lhr 17 G-II)

sin =u§%ﬁ =3$miﬁ"20
=0.44436
o =26°23
o+f =62°43
r =180 - (x+p)
=180 -62° 43"
=17°17
Solve the triangle AC if
a=+3-1,b =13+ 1,y =60° then find the
angles o,f. (Gjw 18)
a=3-1=0732
b=3+1=13732
¢’ =a"+b’-2abcosr
=B- 1P+ aB+ 1 -203-DEF+1)

=34+1-2\3 4+3+1+243 —2(3—1)%
=§-2=6

c=\B
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Bt —al Q.1 Solve the Triangle ABC, if a=93,c=101
coso =" m_:d B =80 (Bpr 12 G-I)
Ans. Giventhat: a = 93, ¢ = 101, B = 80°
_('\E*nl“(‘\.lg]z‘f\ﬁ‘”z We know that: o+ f§ +7vy = 180°
- 263 + 1)6) = o+80°+y = 180° = ° — 80°
3+1+0346-3+1-2/3) a+y = 100° )
= Wor3 + 1) oty _ 100°
10+2f3-4+23  6+473
N T R ) =  tan
12.9282
=13.3840 = 0.965944
o =15°
o+r1=15"+60"=75"
B =180°—(a+r1)
= 180°-75° = 105° =

Q.5 Solve the following ftriangles, using Law of
tangent and then Law of sines:

b=148,c=16.1,x=42°45" (Lhr 14G-I)
Ans. f+y=180° - o= 180° - 42°45" = 137°15"...(})
Using Law of tangent

- )

““1( 2 J_b-e "M\ 2 ) 148-161
B oI5 = 148+ 1

m( ; ) +c hm(lBTzlS'J +
-

""“( 2 ) -13

355498 = 309

mn(L;'L) =2.55498 (~ 0.04207)

|an(L;1) = 01075 =

= p-y=-12°16"

Adding (i) and (ii)

11.33,b=148,c=16.1

LONG QUESTIONS

tal

and

Q.2

Ans.
Q3

Ans.

oy = 15— = 2810 =15
5.62° = y-a
¥-a = 562° (2
Addingeq. (1) and eq. (2):
T+a = 100°
Y- = 562°
2y = 105.62° = y = %

= 5281° = = 52°4%°
Putting the value of yin eq. (1), so
o+52.81° = 100° = a = 100°-52.81°

= 47.19° = |a_= 47°11

_b a asin f§
sinp - sino = sina
93 xsin 80° 93 x 0.9848
= sind7.19° T 07336
91.5864
07336 =

Solve the following triangle ABC in which
a=7,b=3,y=38 1%,

(Bpr 13 G-I)(Lhr 15 G-I)
See Short Question 2
Solve the AABC in which b = 14.8 , ¢ = 16.1 and
o =42°45" (Mtn 12 G-1I)
See Short Question 5
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— = o = cos”' (0.93)=20°56"
For P again using cosine formula
SHORT ANSWERS TO THE QUESTIONS a4 2o p?
Q.1 Solve the triangle ABC, by using the law of cosines cosp = 2ac
vhena=7b=3,c=5 | OGKMGI) | @2+ 66y~ (40" 1024 356 canggo
Ans. We know that: cos o= BT - 2(32)(66)
3780
cosqot5=49 15 L age =21224=089
30 30 2 = B =cos™ (
Caa’-b’ 25449-9 65 =
cos == %am = 70 =70 =0.9286 Fnr'yusmg )
= B=21°48 1'=180°- ) L
and Y= 180° - (0:4f) = 180° — (120°421°48") = 38°12". = 180 26°30°) = 132734
Q-2 Find the measure of the greatest angle, if side of | Thus o = 20" 56, 0', y=132°34"2 = 32,
the triangle are 16, 20,33 b=40,c
(Lhr 10 G-I, 13 G-I)(Rwp 14 G-I) | Q5 FindgfeSSmallest*angle of the triangle ABC
Ans. Let a=16, b=20,c=32 w b = 3.24 and c = 35.06.

For the greatest angle of the triangle ABC
Using Consine formula

2. .2 2
cos Y =:l +2I:;b—c (@Gc>a,c>h)
_(16)*+ (20~ (33 256 + 400 - 1089
2(16)(20) 640
-433
_m_—O.GS

= y= cos™ (-0.68) =132°34

Q.3 Ina triangle ABC,a=7,b=7,c=9, then
(Fbd 17)

p+cl-a' 7+9°-7

279

a, b.

Ans, coso = ope T

1600 +4356 -
5280

1024

(Rwp, Sgd 18)
SFangle is the angle opposite to the smallest
is [} in this case. So by law of cosines:

b (37.34) +(35.05)" (3.24)"
o (@a)EsG)

='8= cos"(0998) 3% 38",

LONG QUESTIONS
Solve the triangle ABC in which
a=7,b=7,c=9.

(Bpr 11 G-I) (Mtn 15 G-I)
Ans, See Short Question 4
Q2 The sides of a triangle are x* + x + 1, 2x + 1 and
x* = 1 prove that the greatest angle of the
triangle is 120°. (Rwp 13)(Gjw 19 G-1 II)
(Mtn 16 G-I(Fbd 17)(Lahore, Mtn 18 G-II)(Swl 19)
Ans. Leta = X +x+1, b=2x+1l, c=x"-1
Since a = x" +x + | is the largest measure of the
side, so o wll[ be 1he largest angle. Then
b+’ —a
2bc
Ex+ )+ =1 - x+ 1)
22x+ 1) - 1)
AxP e dxrlax’ = 2651 = (e 142004 2% 2x)
2(2x° = 2x4x_ = 1)
At = 20 = x = x = 1 =2 = 2x =2k
2026 = 2%+ = 1)
IS o Sl M [ Sl L S Sl V)
- z 22 -2 +x - 1)

cosa =

2(2x3g2x+x ~l)=
1

= —5 = =05

a=cos” (-0.5) =
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Q.3 Three villages A, B and C are connected by Q.3 Find the area of the triangle ABC,ifa=200, b
straight roads 6km, 9km and 13km. What =120,y =150° (Rwp, Swl 19)

angles these roads make with each other?
(Mtn 14 G-II)
Ans. Let a = 6km, b = 9km, ¢ = 13km

pict—a O+ -
Now, cosa = 2be = 20)(13)
81+169-36 214
=T 234 =233 = 0945
o = cos” (0.9145) = 23.87°
= o = 23°52
a _ b . o_ bsina
sinot ~ sinf = sinp= a
_ 9xsin23.87° _ 9x0.4047
= 6 = 6
J 3B
B = sin” (0.6071) = 37.38°

= B = 37°22
and a+p+y = 180° = 23.87°437.38° +y = 180°
= 61.25°+y = 180°

Y = 180°-61.25° = 118.75°

SHORT ANSWERS TO THE QU NS
Q.1 Find the are of DABC, ifa= I,b = =

Q2

=/(70.19)(70.19 - 32.65)(70.19 - 42.81) x (70.19 — 64.92)
Area =A=616.60

(D.G.K 13 G-11I, 14 G-I)(Fbd 12 G-1, 19)

Ans. Using area formula
1 1
A =3 absiny =5 (200){120

(0.50) = 6000 sq. units

= 12000

Q4
ABC,ifb=37,c
(Bpr 12 G-I)(Lhc 15

=26/69 sq. units
20f the triangle ABC, if b =254,y

1) = 180° - (36° 41" + 45° 17 ) =

—(ﬁ 4 sin (36°41°) sin 545“17 )

"‘- T sin (98°2)
_ 422.58 (0.60) (0.71)

0.99
Find the area of the triangle ABC, if

c=32,q = 47°24,y =70°16’ (Lhr 14 G-
Ans. P =180°— (o +7y) = 180°— (47°24"+ 70°16 )=
62°20’

Using area formula

6.94
=%= 138.3 5q. units

sin @ sin
siny
25in (47°24") sin (70°16))
sin (62°20)
512 (0.7361) (0.9413)
= 0.8857

709.5203
= 17718 = 400.54 sq. Units

Q.7 Find the area of the triangle in which
€=32, @=47"24' and y=70"16".
Ans. §=180" -~y =180" - 47" 24"-70" 16" = 62° 20"

1,
A-zc

1
=5(32)

1‘__: sinasin

2 siny

1 5in47° 24'sin 62° 20°
sin70" 16’

~A=
-562)

=354.62(units)’.
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Q.8 The area of triangle is 2437, If a =79, and
c =97, then find angle . (Bpr 19)
(Lhr 13 G-L, IN(Bpr 16)(Rwp 17 G-I)(Fbd, Gjw 18)
Ans. Given that
A=2437,2=79,¢=97,p="?

1
But A= ncsmﬁ

= 2437= 3 (79)(97) sin f

= 4874 =7663 sin f
sin B = 0.636
B =sin~ 1(0.636) = 39°30°
Q.9 The area of triangle is 121.34. If @ = 32°15, B
= 65’37’,lhen find ¢ and angle y. (Gjw 16)
Ans. Giventhat: A=121.34, o.=32°15’, B= 65°37"
For y using
Y =180°—(a+f)

=180° - (32°15 + 65°37') = 82°8

1 zsm o sin

A=3¢ siny

L 2 sin (32°15) sin (65°37")
2¢ sin (82°8")
1 » (0.5336)(0.9108)

2 (0.9906)
3 2(121.34)(0.9906)
€ = 70.5336)(0.9108)

= & =+/194623 = =22,

=

o

and

12134 =

Q.1 Find the area of the
c=32,a=47"24" a
Ans. See Short Question(]

Q.1 If length®of sid area=3,b=4,c=5,

then value of § i

(b) absiny

(d) absina

Q3 In Hero's formula A equals to:
(a)

(Bpr 13)

1
be sina (b) 2 absina

[STEIE ST

(© (d)

ac sin 8

Q4

Area of a triangle in te|

4,b =10, =30 then

(Lhr 12 G-I}
(b) 40
(d) 20
fation, area of triangle ABC is.
(Mtn 16 G-1I)

© ac sz'en B

(d) absiny

If A is the area of a triangle ABC, then A equal:
(Rwp 14)(Fbd 16)

% besina (b) % ab siny

(@)

(c) % besiny (d) absina

Q.8 If A is the area of a triangle ABC, then with
usual notation A =: (Lhr 19 G-I}
(a) %hc sinB (b) %ah sina
1 . 1 .
(c) ihc sina (d) 5besina
Q.9 Area of AABC in terms of measure of its all
sides is: (Mtn 19 G-T)
1 = ¢’ sinasin B
(a) 3 bcsina (b) 2siny

(d) \/s(s -a)(s-b)(s-c)

Q.10 Un an oblique triangle, if a = 200 ; b = 120 and
included angle y = 150° then its area will be

(©) %ca sin

equal to: (Rwp 19)
(a) 6000 (b) 5000
(c) 2000 (d) 12000
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EXERCISE 12.8
SHORT ANSWERS TO THE QUESTIONS

Q.1 Define the term circum-circle.  (Lhr 17 G-I)

Ans. Circum-circle: The circle passing through the
three vertices of a triangle is called a circum circle.
Its center is called the circum center, which is the
point of intersection of the right bisectors of the
sides of the triangle. Its radius is called circum

radius and is denoted by R.
Q.2 Provethat:R= ‘:X: (Mtn 19 G-T)

(Lhr 14 G-I1, 13 G-I)(Bpr 13 G-1)(Fhd 14 G-I, 16)
(Rwp 14 G-I) (Mtn 16 G-I)(Gjw 16)(D.G.K 17 G-I)

a
Proof. We know that R = Jsing
a o o
=>R= ( sina:Zsin—cos—]
.o oa 2 2
2.251n—c055

4 ’\/m ). fss ( (by half angle formulas)
<(< S a)(s -b)(s-¢)
(& A=sts = a)(s ~b)(s - ©3)

Q.3 Define in circle.
(Min 16, 18 G-II)(Lhr 19

B(DGK 19)

Ans. Incircle:
The circle drawn inside a m:.mglc tcuchl
sides is called its inscribed circle4Qr3E

Q.4 Define an escribed circle.

Ans. A circle that touches one sij

- - RHS.

3 2. 2

a+b +c
AZ

1 1 1 1
Hence = + + +-I=
Fhy e Ty

Q.6 Prove that: A=4Rr cus%cnsﬁcus 1

2 2
Ans.

R.H.S.=4Rrcos g‘ cos lzi cos 1

:—2':2|

=8, s-b=21-14 =7, s-c

s—a)(s—b)(s—c) = V21 (8) () (6)

=84
_13(14)(5) 2730 65

N ad) = 336 = 8 =812
84

Prove that y= (S - a) tﬂu%l

Ans. RHS.=(S-a)tn

_ [6=bis-o
=6-a S(S—a)

=(§ (8—b)S—c) S(8-—a
=6-A0N\T5s5-a *ss-w

S(S—a)}S-b)ys-
=(S—a)‘\(%

=(S_n)3iS§S—njiS—bi§S—ci _A_

S(S—a) =5 7Y

Q9 Show thatr=(s—Db)tan g (with usual

notation) (D.G.K 16 G-I)
Ans. RH.S=(S-b) tang
(S—a)S—-¢)
=E-B\{Tg5-1)
e S(S—a)S-b)S-¢c)
=(5-b) T

=(s—h)3:5(5-a)(5_w5_°) -2 _i—rHs

S(S—b) =s
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Q.10 Prove that (r,— ) :ut% =c

(Sgd 17)(Lhr 18 G-IT)(DGK 19)
Ans. LHS

=(r;—1) col%

- [A
“s-c”
f[sSs—0

_A(S—(S—c)) ab
“TAS(S-0) (S—a)(S—h)

ab
A( o J [ S$iS—c)’

S(S-¢), (5-a)(S-b)(S)(S —c)

5(5-¢)
A(S(S~ c)J

S -a)(S-b)S—¢)
BA(%) % =c=RHS

I
A cos
S r

=

Q.11 Show that: a b ¢ (sin ot + sin f§ + siny) =4 As
(R
Ans, LH.S =abc (sin o+ sin  + siny)

L a b . c
Pumngsmu:=ﬁ,smB:'ﬁ,smf:i
a b c
LHS= abc{‘z—]‘{-i-‘z—k‘ +‘2T{'}=abc{
_abcla+b+c
~ R 2

(ZT] {s}=4As=R.

a+b
2R

Q2 iangle r:R:r, =1:2:

eir usual meaning.
G-I)(Rwp 11, 13,17 G-1I)
(Lhr, Mtn 17 G-I)
Ans.
Q3
(D.G.K 13 G-11, 15 G-I)(Fbd 18)
. See Short Question 25

Q.4 Prove that (r; + r;) lan%= C
(Mtn 11 G-11, 18 G-I)(Fbd 19)

Ans. LHS.= (r+r) lan%

=\ 4R cos %cos g‘ sin%

( (S—a)S—b)
ab

S(S—b)
ac

SiS—a) S(S—b) (S—a)S—b)
be ac ab
c . [S*a—al(S—by
a’b’e’

abe S(S—a)S—b) S(S—a)S-b) S-—c
= A abe A *s-c

_S(S—a(S-biS—-c) _ A A

MS—0) SMS-¢ "S-c° P

Q.6 Find R, r, ry, r; and r; if measures of sides of
triangle ABC with usnal notations are
a=13,b=14,c=15 (Mtn 17 G-I1, 18 G-I)

Ans. Giventhat: a = 13, b= 14, c = 15

a+b+c 13+14415 42
s =T=f=7=2l
s—a =21-13=8,s-b=21-14=7,
s—-¢c =21-15=6
A ='\Is(s—;|](s—b)(s—c)=\f21x8x'i'x6
7056 = 84
abc  13x14x15 2730
Now, R =38 = " axgs = 336~ (B2
A_84 LA 84
F=s=21° (L 105
4 A 84
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. . . Similarly
Q.7 Show that r = 4R sin o/2 sin /2 sin y/2 C3 a
D.G.K 14 G-II)(Mtn 14 G-I) n o="5
. .
Ans. RHS.= 4R sino’ smgsm % " =j; a
abc (s=b)s—c) (s=cis=1n) (s =a)(s = b)
=4"E"'\] be "\/ =) "'\/ ab rRnin:n

abc (s—b)(s—¢) (s—c)(s—a) (s—a)s—h)
X .\/ be x ca * ab

_E‘E s —a) (s—bzs-c)z
A a’bc

abc (s—a)s—b)(s—c)
A X abc

1 (s—a)s—b)(s—c) 1 _s(s—a}s—b)s—c)
=a% 1 =2 s =
ix%:% =r=LHS.

Q.8 Prove that in equilateral triangle
r:Rir=1:2:3
‘Where symbols have their usnal meaning.
(D.G.K 11, 13 G-I)(Rwp 11, 13, 17 G-II)(Lhr, Mtn 17 G-T)
Ans. Sece Next Question 15
Q.9 Prove that in an equilateral triangle
r:Rir:irpir=1:2:3:3:3
(Lbr 13 G-I)(Fbd 14)(Sgd46)
Ans. Asa=b=c foran equilateral triangle
s _a+b+c ata+a 3a

2 - 2 12

A =1[S(5-a)5-b)S-c)

o

n = =

is equal to:
(Mtn 08 G-I)(Bpr 18)
(b) tang

[l
(d) cot 2

Q2 triangle ABC, with usual rotation ;’_A; is
lequal to: (Mtn 08 G-1)

(@) r ()
(c) r )
For any equilateral triangle ABC with usual
rotationr : R : ry, equals:
(Mtn 09 G-I)}Sgd 17)

(@) 2:3:1 (b)3:1:2
(c) 3:2:1 (@ 1:2:3
s(s—¢) :
Q4 ﬁ(s—a) s-h) equals: (Mtn 09 G-II)
(a) tan% (b) tang
(c) (:m% (d) None of these
Q.5 Un any triangle ABC, the in radius r is given by:
(Mtn 10, 12 G-L, 09, 11 G-IT)
A A
(@) 35 ®) g
A
(©) S @ s—a
Q.6 Onatriangle ABC,A=20,S=4,theny:
(Mtn 11 G-I)
(@) 2 (b) 5
(c) 10 (d 15
Q7 % = (Mtn 12 G-II, Mtn G-II) (Rwp 12}
(a) R ®mn
@y (G
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Q.8 Inany triangle, with usual notation r; is: Q17 n= (Fbd 14)(Sgd 16)(Lhr 18 G-)(DGK 19)
A S-b ®p 1) @ an (b) sfh
@5-a ® 2 © 2= @
@ 55E @gis Q.18 The in-radius of the in-ci

Q.9 The circum radius R is equal to:
(Mtn 13 G-I, I)(Fbd 11) (Shw 13)(Gjw 13)
(Bpr 15, 16)(Multan, D.G.K 15 G-I)(Sgd 16)

at+b+c at+b+c
@ 3 Oy

abc abe
(c) A (d) A

Q.10 Value of circum radius R is:
(Bpr 11)(Fbd 12)(D.G.K 12)(Lhr 10 G-)(Rwp 19)

be 3A
@ 55 (b) 2o
A? b
© % @ Gr
A
QI == (D.G.K 13G-ID)
@7 (b) 12
© 1 @7y

h
Q.12 With usual rotation %:

(Rwp 11) (Mtn 14)(Fbd 17, 18)

(@) n (b) 1y

() ry (@ R
Q.13 Radius of ascribed circle opp
(Lhr 15, 17 G-I) (Gjw 10

(a) %
A
© 4
Q.14 Circum radius o
{(a) R
©n
Q.15 In radius

(a) sA

© 5
Q.16 r; =wit

@ 2 ®

sual notation.  (Shw 14)(DGK 19)
A

s—b

a

b
() B @3

abc
Chry

“I)(Lhr 09, 18 G-II)
a
/ sino
c
@ 2siny
Ibed circle opposite to vertex B is
(Mtn 15 G-II)

A
®55

A
b Ws-c
Q# Radius of e-circle, ry, is given by:
(Gjw 12)(Mtn 18 G-II)

A A
@357 ® 555
S5-b A
© 73 @3c
Q.22 If a, h,c are sides of a triangle then
c+a—b*
T 2ac = (Lhr 13 G-I)
(a) cos o (b) cos B
(c) cosy (d) sinp

Q23 A circle passing through three vertices of a
triangle is called:  (Lhr 13 G-I, G-II, 14 G-I)
(a) Circumcircle (b) In-circle
(c) E-circle (d) Semi-circle
Q.24 Radius of e-circle, ry, is equal to:
(Lhr 13 G-IN(Rwp 17 G-IN)

A A
@3 Oy
A A
© 3¢ (G
Q.25 For any triangle ABc, with usual notation r, is
equal to: (Lhr 15 G-I)
A A
(a) S—b (b) S—-a
S— A
© =3 2 W3_¢
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Q26 rrimry=

@ & (b) A
b
(c) aA—C (d) abc
Q.27 e-radius carresponding to ZC is (Bpr 18)
A A
@5 (G s
A A
© ¢ W 3
Q.28 For any triangle ABC with usual notation r; =
(Rwp 16)
A A
Qs (Ul
A abe
© 555 Chry
Q.29 For any triangle ABC with usual notation ry =
A A
(Olrry ® 75
A b
Clrr @

Q.30 A circle which touches one side of a tri e

externally and the other two sides inte y is
known as
(a) in-circle (b) escribed-circle
{c) circum-circle (d) None of th
Q.31 The notation of in-radius is. 16)
(a) r (b) R
©) n @ A
Q.32 With usual nuialion% = K 17)
@) r (
©n
Q33 fina AABC,a=b=c .G.K17G-])
(a) =n >,
(c) n<n (o)
Q.34 e-radius nding to £B equals.
(D.GK 17 G-I)
A
b 5=
A
3
Q.35 Notation for radius of in-circle is. (Lhr 17 G-I)
(@) r () R
©n @ A

Q36 The point of intersection of the angular

bisectors of a triangle is called. (Lhr 17 G-I}
(a) circum-center (b) ortho-center
(c) In-center {d) ce;

Q.37 The radius of inscribed cifcle. 17 G-I}

A
@3
A
(© 3¢
Q.38 With usual g
A=20,a= 110, then r equals.
(Rwp 17 G-Il)
(b) 5
() 15
fibed circle. (Sgd 17)
A
b)Y = a2
S
) n =K
Q40 With usual notation r*=: (Fbd 19 G-Iy
A A
@ s-b ® s—a
A 2
© ;¢ (d) A’(s—c)
Q.41 With usual notations, radius r of inscribed circle
is given by (Gjw 19 G-1I)
a s
@ ® %
A 48
© s—¢ @ abc
Q.42 With usnal notation R =: (Lhr 19 G-11)
b a
(@ 2sinr (&) 2sina
c a
© Zsina @ Z5ing
Q.43 In an equilateral AABC (Swl 19)
(a) r>r (b) ri<ry
© n=r ) n#n
Q.44 With usual notationsa+h-c= (Swl 19)
(a) 2s (b) 2s-2¢

(c) 2s-2b (d) 2s-2a
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7.

FORMULAE

TR P ., T -1 o
cos X=i‘*sln X Or sin K=E*COS X 8.
a K -1 - K -1
tan"'x =% —cot” xorcot”x =35 —tan"'x 9,
2 2
P n = = b .
sin”'x =5 - cosec 'x or cosec 'x:i - sec”'x 10.

sin™'A + sin”'B =sin” (A\1—- B2 +/1- A’ B) 1.

sinA - sin'B =sin™' (A\/1- B2 - By\1 - AY)
cos™'A +cos'B = cos™' (AB — \' 1- A"'\] 1- Bz)
cos™ A —cos”'B =cos™ (AB +4/1- ARf1 - B)

-1,
cos X

-
sec x
cot'x

-6

A I = —J[A+B)
tan”'A +tan™'B = tan” |74

tan™'A — tan”'B = tan

cosec™'x = sin”

cot™'x = ta

ONOMETRIC FUNCTIONS

Functions Range
y=sinx -1<y<1
=1
y=sin" x - T
2 S¥=3
Yy =Cos X -1gy=1
yeos' x 0<y<m
y=tanx (—oo,o0)or R
y=tan"'x —-n n
2 S¥=)y
O<x<m (= ,=)or R
(—ca , =) Or O<y<m
10,7, x# y<-lory>1
>— <
xzotoxsl 0,71,y23
i y<-lory>1
—ag 0
2'2]"“*

n
EER




Chaprer 13

EXERCISE 13.1

SHORT ANSWERS TO THE QUESTIONS
(Gjw 19 G-T)
defined by

Q.1 Define inverse sine function.
Ans. The inverse sine function is
y=sin" xifand only if x=siny

T T
-5 Sy<5 and-1<x<1

Q.2 Devine inverse cosine function.
Ans. The inverse cosine function is defined by
- . n T
y=sin" x &> x =siny where -5 <y<> and-I
<x<1
Q.3 Define the inverse tangent function.
Ans. The inverse tangent function is defined by:
_1 n T
ystanix & x=tanywhere-5< y< 5
and —= S X<+ oo
QA4 Evaluate without using tables: sin™ (1)
w 14 G-1
Ans. Lety=sin"' (1) wherey € [‘%%}
" _n
= siny=1 = y=5
Thus sin~' (1) =§
Evaluate sin™ (— L . JK17)
's/calculator:

= cosy = where y €[ 0, ]
A A _.(ﬁ)_ﬂ
= =5 =y=cos 2)=%

Write the domain and range of sin x?

INVERSE TRIGONOMETRIC F

Ans. Domain of sinx =

Range of sinx = [-

Evaluate witho les/calculator:

(Bpr 18)

Q3

-‘ (Gjw 18)
A.l y =cos! &)
=

1
cosy =75 where ye[0, 7]

. S _.(1 _x
y=3=y=cosT|5] =73
Q.10 Evaluate without using tables/calculator:

it
Ans. Let y =tan~! (%J

Q.11 Find the value of cos (sin"\%,—]. (Rwp 11 G-I)

2
o 1)
Ans. Let y =sin (‘\E

P
= smy-_\ﬁ
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LY

Y=%
= sin”! (—IJ—E
V2 4

N I E)
Thus cos(sm \E =cos|y

L
“\2

Q.12 Find the value ufsec(m -1 (.. )J
hr

(Lhr
D
Ans. Lety =sin (—2

. 1 n
=1 siny=-5 =1 Y=-g

1
3))
15 G-I}DGK 19)

= sin"(—%)=—§
Thus scc(sin" (—%))—wec[ 1‘) %
4T

Q.13 Find the value of sin (sin
(G,
Ans. Let  y=sin™ &J
= siny :% 2]

2
=6 =

Ans. Let y= tan”~' (-1) where,

= tany=-1 = y=-7
Thus sin (tan™ (-1))

Q.15 Find the val

)

jw 14)(Rwp 17 G-1I)

(Sdg 17)

Thus tan (cus -1 326) = tm%:\%

Q.16 Find the value of the expression:

anfun-t (1)

Anms. Let y= sin‘](%)

where y e [—

5 12
Slﬂ 3 =cos” 13
4 4
Q.18 Show that: cos —! 5 = cot -1 3
4
Ans. Lclcus“g: o Scosas=3
cas O
Thencotot="_
s o
5 ___0
cos O S, 5

A -cnszu_\/1—@ :'\/(22_5—16]

6 G
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= to 4
cot=7

3
= a=cot~} 3

a4 g2
= cos 5 =cot 3

5
13
(Mtn 15 G-II)(Fbd 16)(D.G.K 17 G-I)

Q.19 Show that tan™ %:sﬁn-‘

a5 5
Ans, Letsin™ 73 =a= sina=73

Then tan o= sng
cas
5
___sinot__ 13
\1-si o \/1 (5]2
-\13
5 5 5
13 13 13
T fio2s [ie9-2s 144
\' " Tes 169 169
3
13 5 13_s5
=12 TR
1
= lanll—12

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q1 Sin (l:ns" %) is equal to: tn 08 G-I)
(a) lzﬁ
(c) 3%
(Mt 08 G-I)

K 13 G-D(Rwp 19)

(d) 90°
The value of cos (cns" %) is equal to:
(Mtn 12G-D)
1 L
(a) N (®) 5
© 5 @ -3
Q.6 The domain of principal cos function is:
(Mtn 12GD)
(@) -1 () 1
©0 d) [0m]

Q.7 The value of cos (tan™ 0) is: to equal to:
(Mtn 15 G-IT, 12 G-II)(Lhr 18 G-)
(b) 1

@3

(a) 0
(c) -1

Q.8 The value of cos (cus" (ﬁ)] is equal to:
(Min 12 G-I)
1 1
(a) \’E (b) 5

©% -3
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Q.9 The domain of principal tan function is: - Q.18 Sin (ws-l é} - (D.G.K 14 G-I)
(Mtn 12 G-II)
1 1
@ [—% ﬂ (b [0, 7] @ 5 Chv3
A A 1
© 3 [ Bere () —@ (C)]
Q.10 The domain of principal sinx function: Q.19 cos (2 sin”'x) equal tos (Bpr 14)
(D.G.K 15 G-II)(Shw 13)}(M1n 13 G-I)
« AP (2) \J1+x~
ol w3 s
(©) [u 37“} (@ [0, 2n] Q.20 See (cos" L )(Rwp 14)(Sgd 17)
Q.11 tan}(-3) is (@ + 9
z 2n 2
(a) 3 (b) El
T 2n
@-3 @ =% (Lhr 10 G-Iy
Q.12 If sin”' a =0, then value of a is: (Rwp 13)
Ok Ok
©5 @0
Q.13 Sin™ x is equal to: (Fbd Q422 sec| cos™ %Jisequal to: (Gjw 10)
= -1 I -1
(@) 5 —cos™'x (b) 5 +cos™'x @ % (b) 60°
© 5 —sin"x @7 +sin'x (0) 30° (@ 2
Q.14 cos (sec™ 1) is equal to. (L D Q.23 If sin 28 = 1, then value of Bis: (Lhr 11 G-II}
@ 1 () 0 (a) 30° (b) 45°
{c) 30° (d)y 2 (c) 60° (d) 90°
Q.15 Tan™ (1) equals: Q24 cosec'2 = (Gjw 11)
(Fbd 13 GARN(Miny17 hw 17) P P
T (@) 3 (®) 3
@)% (
T
© —4_7! (@ © % @n

Q.16 Tan (tan™ (-

G-I)(D.GK 17 G-I)

L]

(d) -1
(D.G. 14 G-I)(Shw 17)
® 3

(d) -

Q25 The value of sin (cns" 32@) is:(Lhr 12)(Gjw 14)
L il
@5 ® %
1
@1 @ 3
Q.26 Range of function y = cos™'x is:
(Lhr 13 G-1 & G-I)

() (-1, 1)
(d) (0, m)

@ [-1.1]
() [0, @]
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Q.27 Domain of function y =sin™'x is:
(Gjw 13)(Lhr 14 G-II)(Mtn 17 G-II)

(a) 0<x<1 (b)y -12x2>1
{c) -1<£x<1 (d) -1<x<1
Q.28 The value of cosec (\[5 is: (Lhr 13 G-I)
@3 b -3
(c) % (d) —%

Q.29 The value of sec (Sin" 32@] =
(Mtn 15 G-I)(Fbd 17)

@5 ® 2
3 1
(© 32‘: @5
Q30 Ifx= Sin™ 23 , then x equal to: (Mtn 15 G-II)
-3 ® 3
© -3 @%
Q.31 The range of y = sin~Ix is
@ [=1.1] w[-32
© [0,x] (d) [
Q.32 The value of sin (tan™
(a) 0 (

(c) -1
Q.33 The domain of

iy
(@) 10,7 7 - E[
© 1-1.1[ J-eo, o
Q.34 Th of sin-1 (l‘g)is
2
@ % ) %
sn

©3

Q.35 The principal value of sin-! (—39 is

@5 ®
©F @

Q.36 sin-1 ’]—‘=
(a) sinx nsec‘lé

(c) cosecx, cosec—! x
Q.37 cos™! i =
(a) (b) cosx
(c) \se (d) secx
nge of principal cosine function is

1] ®) [—% : ﬂ
)10, 7] (@) [~o=, ]
9 Range of the function y = tan~Ix is
(a) 10,7
@ 1-1, 11 (d) J—oo, [
Q.40 The principal value of sin—! (%) is

@3 ®) -

w|y =18

5
© 5 @

1
—1_—=
Q.41 The principal value of sin [ \ﬁ) is
T Sn
(@) 3 ) 5

2
© -5 @3

Q.42 The range of principal tangent function is

w51

(d) ]=oo, o

(a) 10,7

() 1-1,11
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Q43 um-l%: Q52 cos [sin"%) equal. (D.G.K 17 G-I)
3 3
(a) col“i (b) cot~!x (2) '32C (b) BZE
(c) tanx (d) cotx (©) _% )
Q44 tan { sm_l(%)} 3
) Q53 cos™ 39 = hr 17 G-Iy
® 5 ®) 3 n
1 @5
c) 0 @3 x b
QA5 cos (tan™" /3 ) is equal to. (Min 16 G-D) ©3% 3
@ % () - % Q.54 cos(tan™3 1 (Fbd 19 G-I}
(a) (b) 5
3 3 2
© %_Z (@ —32’:
L1 ) @3
Q.46 sin [sln ‘i) is equal to. (Sgd 16)
11 .
) equals (Gjw 19 G-Iy
@3 Ok 2
1
1 1 =
© -3 @3 ,‘“ ®) 3
Q.47 tan (sin™'x) is equal to. (RwpA6) © = @ b §
2 2
(@) 1+2x° (b) 1-x* .
« . Tan? (1) = (DGK 19)
© i @ (a) =3 (b) /4
Q.48 Iy = cos™'x, then its domainis. (L () 6 (OR
x . Q.57 2tan™ A equals: (Lhr 19 G-I}
(a) _E<X$§ (b) 1%
{c) i<x<m (d) < X
Q49 tan™ (-1) = pr 16)
¥ b)
© -3 W
Q.50 cot™ (-1) = (AJK1T)
in
@) F (b3
© 2= o -5
Q.51 Cos | si is equal to: (Gjw 12)(Bpr 12)
1 1
@35 (b) 2
(c) 2 @2

(2) mn"(ﬁs)

(c) tan .I(liil)

Q.58 tan (tan™'(1)) =

@1 ® 5
(c) W3 o
Q.29 Sin™ (0) + Cos™ (0) =
T LY
@5 ® %
2n n
© % @3
Q.30 sin(tan™ 0°) = :
(a) -1 (b) 1
(© 0 (d) =

(b) mn"[%]

af_A
(d) tan (I-H\l)

(Sgd 19)

(Swl 19)

(Bpr 19)
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ottty
= - — Consider cos(mT— y) = —cos y
SHORT ANSWERS TO THE QUESTIONS cos(n— cos 'x) = —x
Q.1 Prove that tan ’1:_+ tan~! 5 =tan' 199 m—cos'x = cos”'(~x)
Q4 Show that: tan ! (-x) -t x

(Lhr 14 G-IT)(Rwp, Sgd 18)(Fhd 19)

Ans. LHS =tan” %Han"%
11 +4
4| _a*s L 20
=tan T\ T =tan” | 5577
-{a)s 20
- ==l =
=tan (19 =R.H.S.
2 12
Q.5 Prove that: 2 3 =sin “ﬁ
(Mtn 17 G-IT)

2 2 2
Ans. LHS. = 21an~! 3= tan ! §+tzu1“ 3

= sin-l(—x)=Y—-sin-1x
Q.3 Show that: cos ! (=x) = ¥ =cos ! x
(Mtn 16 G-ID(Gjw 17)

Ans. tan~! (=x) = —tan~

= tan—1 (-=x) +tan—! (x)
Take tan~! (-x) + tan — 1::_ :;();)}

=tan !

=tan-1{0}=0

(2 cos™' x) = 2x\1-x2
(Lhr 14 G-I)(Fbd 17, 19 G-II)

1§ a real number, say o, then

Y == x=costt ,ce[0,m
No@/sin2a = 2sinacosa = 2cosa | sinfa =2
cos a\j l-cosla
=4/ sin2a = 2x1-x2
sin {2cos 1 x}= 2 xAfl—x2
LONG QUESTIONS
Q.1 Without using calculater, prove that
" ] ' 8 L1
sin” 5+Sll] IT—SII'I 85"
(Gjw 13 G-D(Lhr 13 G-II)
(Sgd 13 G-I-I)(D.G.K 15 G-1I)
(Mtn, 13, 16 G-I)(Shw 13, 17)(Rwp 18)
Ans. LHS.= sin”' %+ sin™' %

- sw3Af-( )|
W3 F

\/ -

jh:‘
i |J||Lu

3
17
s

17"

j
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.3 225 8 16
[3"\/ﬁ+ﬁ'\/7 ]
.af3 15 8 4
s [$x 15+ %3]

. if45 32 . -1[45+32
sin” | go+gg | = sin 25
sin™ (g) = RHS.

253

5 7
Prove sin™ Bt sin”! 3= cos”! 325+ (Bpr19)

w

Q.2
(Mtn 15 G-I)(D.G.K 15 G-1)(Fbd 12)(Rwp 17 G-1I)

45
Ans. LHS.= sin”' 33

3 7Y 1 5Y
=sin )3\ 1-125) v\ 113
ST I PR T S
=S 6251725 169

,_,[s f625-49 7 169—25]
= Sin Y +5z

1B\ 65 *2s 169

. [i 516 7 m]
=sm B3\ es 5 V1

5.24 7

. -,[120+s4:| 5 (204)
= S —hAe | = Sin 29c

_23
5625 ~ 325

- (2)

Q4 Prove that lan"ﬁ+ tan % =tan™' %-&- tan™ %

(D.G.K 12 G-1, 13 G-II)(Rwp 16)(Mtn 19 G-I)

Ans. LHS. = tan™ [1—11)+l:m" (%) = tan™

= tan”' (1) = %

Hence,
Prove that cos™ %+ 2 tan™ é =sin™ 5
(Bpr 14)(Mtn 18 G-I, IT)(Fbd 19 G-II)

3

-1(63 63
Ans. Let y = cos'(ﬁ) = cosy =3
. 7 63
siny = \[l—-cos"y= l—ﬁ—5
_ 1 3969
- 4225
_ 4225-3969 _ _ 256 _ 16
- 4225 T \625 7 25
16
= y = sin” 2

63) _ .o (ﬁ)
= sin 65

and X =
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[B 2tan” A = tan” (i!ﬂ

1-A
2 2
o 5 a| 5
= tan 251 = lan 2__4
25 25
a2, 25
= |:5X24:|
415 5
= tan er):lan = tnx=17
12 2 12 144
coLx =5 = cotx:(?) =35
2 144
cosec” x—1 =75
= cosec’x = m+]
25
_ 144425 169
- 25 T 25
169 13 . 5
cosec X = 35 =5 = sinx =73

Q.6 Show th

R
an(sin™ x) = m (Sgd 19)

Ans. See Short Question 11
MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.

Q.1

@ tan”! (;\4—_:5]

(c) tan™ (ﬁ]

Zx) =

—tan”' x

Tan™ (ﬂ] is equal to:

1+AB

tan'A +tan' B =
(Mtn 10 G-I

fhen value of x is:

. Khan Board 10)

(b)

(D.GK 12)
T
® 3
n
@5
(D.G.K 13 G-ID)
(b) —tan™' x
(d) cot™' x
(Bpr 10)

(a) tan' A+tan' B (b) tan' A—tan”' B
(c) cot' A+cot" B (d) cot' Acot™” B

tan”' A —tan™' B =
(A= B]
(@) tan (I+AB

(c) tan™' (%]

Cos™ (-x) =
(a) =Cos™' x

Qs

(c) m- Cos ' x

sin-1(-x) =

(a) —sin-1x

Qs

(c) T+ cos~!x

(Lhr 10 G-I)(Lhr 12 G-II)

(b) tan™ (IA _Jﬂ;]

(d) tan™ (IA"_A;)

(D.G.K 15 G-I)(Fhd 16, 19)
(b) Cos™ x

(d) % —Cos™' x

(b) sin-lx
(d) —cos~!x
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Q9 cosl(-x)=
(a) T+cos—Ix (b) m—-cos~lx
(c) m+sin-lx
Q.10 tan-' A —tan~!B =
A-B A-B
s e B el -
(a) tan (l +AB) (b) tam (1 +AB)
A+B A+B
-2 (2
() tan (l—AE) (d) tam (1+AB)
Q.1 sin'A+sin!B=

(d) m—sin-lx

(a) sin“( BA1-B2 +A~1-A2 )
(b sin-l( AT-B2 +Bm)
(©) sin-l( A\1+B2 +B I+A2)

(d) sin—l( AZ-\h_BZ—*Bzm)

Q.12 simlA—sin1B= (Lhr 18 G-I)

(a) sin-l( BA1-B2 + Anf1-A2 )
(b)sin'](A 1-B2 -B+/1-A?
(©) sin‘]( AA1+B2 +BA/1+A? )

(d) sin'l( AZA[T_BZ 4+ B2+f1_
Q.13 cos (2sin1x) =

(a) 1-2x2 (b) 142x

() 2x2-1 (d) A% x2

&
V/y

Q.14 2 tan™" A equals.

(Bpr 18)(Rwp 17 G-I)(Lhr 19 G-II)

@ tan”' ﬁ ®) ' T
(c) tan™ (%) (d) t LA
Q.15 tan™ @ +tan” G) Fbd 18)
@3
©%

Q.16 sin™" A +sil (Mtn 13 G-I)

: ,zc) cot' A+cot' B (d) cot' A—cot”' B



Chaprer 14

SOLUTIONS OF TRIGONOMETRIC

SHORT ANSWERS TO THE QUESTIONS
Q.1

Define a trigonometric equation.
(Rwp 16, 17 G-I)(Fhd 18)

Ans. The equations involving trigonometric functions
are called trigonometric  equations  e.g.
sin’ x—cosx=1.

1
Q.2 Solve the equation sin x = 2 (Bpr 19)
(Rwp 14 G-I)(Gjw 15)(Lhr 18 G-II)(Mtn 18 G-I)
; 1
Ans. sinx = 7

© sin x is positive in I and II quadrants with the

n
reference angle o =%

T n_ 5k
=x=3 and xX=n-¢g="Tg where x € [0, 27]
. General values of x are % + 2n7 and 5?11:_'_ 2nm

5
Hence solution set = {16_:4' 2n:n:} W] { ?n+ Znn} \nE

Q.3 Find the solution of the equation sil lg
which lie in [0, 2] (Gj 19 Gy, Il
(Fbd 12 G-I)(D.G.K 14 G-I)( 117)
Ans. sinx =- 3?

wl 19)
-X)(Gjw 18)

Q4  Solve the equation: 1
(Swl 14 G-l)(Mm 15

Ans. 1+cosx=0 =
Since cos x is —ve,

min [0, 2w

.. General ¥a
Hence soluti@

Q.5 Solve the eqtitio

P

is only one solution x =

S T+2nM,ne Z

4 2nw),ne Z
l#cosx=0in [0, 2n]

r 16 G-I)(Sgd 17)(Fbd 19 G-1I)

1
¢ solution of the equation cot 8 = E

iein [0, 2n] (Rwp, Swi 19)
1,15 G-I, 18 G-II) (Gjw 17)(Sgd 17, 18, 19)
(D.G.K 14 G-)(Mtn 16 G-T)(Bpr 16, 18, 19)

= an0=43

tan 0 is positive in [ and Il Quadrants with the
n
reference angle o =3-

n T 4n
Th::n:fon:ﬁ:3 :mdﬂ:+3 =

. . X | I
Thus required solution of equation cot 6 = E is

I 4n

33

Find the solution of the equation cosec 8 = 2

which lie in [0, 2x]

(Gjw 14)(Lhr 13)(Bpr 12 G-I, 14 G-I)(Sgd 16)(Rwp 19)
(D.G.K 17 G-)(Lhr 17 G-I)(Mtn 17 G-ID(Fbd 19)

Q7

Ans. cosecB= 2 =sinB= %
sin @ is positive in [ and Il Quadrants with the
n
reference angle =%

o n_5m
Therefore 8= andb=m - & =<
Thus required solution of equation cosec 8=2 is
x s

6 ' 6
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Q.8 Find the solution of the equation sec x = -2

which lie in [0, 2x]
(D.G.K 12 G-I)(Shw 14 G-I)(Rwp 16)Mtn 19 G-I)
(Rwp 17 G-I)(AJ.K 17) (Fbd 17, 19 G-II)

1
Ans. secx=-2 = CosX=-73

We know that reference angle can be easily calculated by
taking positive value of trigonometric function. Let o be

the reference angle of angle x, therefore cos 0‘.=% =>o

=X

-3

Since cos x is negative in Il and III quadrants with the
T

reference angle o. = 3

n 2n
Therefore second quadrant solution is x = 1 —3' =3 and

third quadrant solution is
n_4n
X=T+3="7

Thus required solution of equation sec x =-2 is 23'“ 4;[

B

Q.9 Find the solution set of : sin x cos x = g
(Lhr 12 G-I} (Gj

i 1
Ans. sinxcosx = 1‘{: ::s‘z‘(ZSinxcosx) =

Vel

= sin2x = 2
O sin 2x is +ve in I and II Quad

T
reference angle o =3

3 and 2x<

solutions in [0, 27]
As 2m is the period

General solution

eZ

=  General solj

ons of x

COSX =

X=

A ”lﬁﬂ

T 5t
Solution Set = {6 6 }
Q.11 Solve the trigonametr

IN)(Fbd 12 G-I)(Shw 17)

L
tanﬁ:—\ﬁ

» tan @ is negative in I
and IV quadrants with the

n
reference angle o= 5
n
Therefore 0 =1 - 5 and

21:-—3

st lln
=>G=6 and 6

in Sn lixn
Hence required solution i 15 6 66" 6

Q.12 Find the solution of tan’8 = 3 in [0, ]
(Gjw 16)(Mtn 16 G-I)(DGK 19)

L g
lﬂ.nB—\ﬁ lanﬁ—_\ﬁ
T T
6=¢ 6 =n-%¢
sn
=6

. x 5%
Solution set = [6 3 ]
Q.13 Solve the trigonometric equation cot’ =3
Short: (Bpr 3 G-I)(Rwp 13 G-I) (Lhr 19 G-II)
Ans. cot’8= %ccl B:i%
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A 4 d T
cute—_\ﬁ culﬁ—-\ﬁ angle o = 3- reference angle a=3.
= =- n ks
= mnﬂ. A3 I t:mB_ \ﬁ . Therefore 8 = Therefore 8 = T — 5
& tan B is positive in | - tan 8 is negative in IT and 3 3
I'and I Quad: with | IV Quad with the refe T
x z z and®—73
the reference angle at = 3 angle = 3 Therefore0=mn— 3 2
T T
T T = O=7and3
-Therefore @ =7 and | and 2n—-73 3 3
+'31E = B=23—nam‘l% Hence required

n 4n
E B_sand 3

4t 2
Hence required solution is :;—: . TE, Tﬂ‘ %
Q.14 Solve the trigonometric equation sec’8 = %

(Lhr 14 G-I), (D.GK 14 G-I)Shw 13 G-(AJK 17)
(Rwp 18)(Sgd 19)

4
2n_ =
Ans. sec 8—3

2

secB:i\ﬁ
sccB::jz—g sccﬂ:—\—?—g
= cos(i:32E = cos:ﬂ:-l‘zE

2 cosBis positive in I |
and IV Quadrants with the

T
reference angle o=

cos @ is negati
and IIT quadrants
with theaeference

Therefore 6 =% and 2w —

3

cosec B =~

= sin(3=—3'2{i

~ sin @ is positive in I
and II quadrants
with the reference

.~ sin 0 is negative in Iil and
IV quadrants with the
n

Q.16 Find the solufi
2 G-1I) (Gjw 16)(Fbd 18)

Ve

(2sinx cosx) = 4

ve in [ and II Quadrants with the

) Eid
ce angle a=3

o g‘and 2x=1:—;-t=-23E are two
l solutions in [0, 27]

As 21 is the period of sin 2x.

General solution of 2x m§+ 2nm and %+2rm: ,n

€Z

X n n
General solutions of x are GHox and 3+on,.n
eZ

Hence solution set = {g+ nrl:} U {§+ ml:} .n
eZ
Q.17 Solve: sinx +cosx=0, {DGK 19}
(Lhr 12 G-I, 14 G-I )(Rwp 17 G-I, 18)(Mtn 18 G-I)
Ans. sinx+cosx=0

sinx cosx
=cosx Y cosx

=0 (Dividing by cos x # 0)
= tanx+1=0 =tanx = -1
O tan x is —ve in II and IV Quadrants with the

f le o = =
reiecrence nnge o= r

~

=7

E b

3
oLX o= r:—%:Tn and x = 2n—
where x € [0, 2n]

As mis the period of tan x,
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3x n
—+n7 and ——+nm,

General values of x are 2 3

neZ

.. Solution set = {¥+ ml:} U {'{%‘E_} m'l:], ne Z
7.
S{Tx+nx}c{i—n+nn},ne z
. 3n
Hence the solution set = Y +nnf.ne Z.

Q.18 Solve sin x + cos x= 0 where x € [0, 2x].
(Fbd 16)(Mtn 17 G-II)
Ans. sinx+cosx=0
sinx=—cosx

sinx _ cosx
COSX ~  COSX
tanx =-1
n T
x=n-5 ,2n-3
4 4
3n In
=7

Q.19 Solve the equation: 2 sin’ 8 - sin 8 = 0 where 8
€ [0, 2n] (Lhr 15 G-I)(Fbd 16)

Ans, 25in26-sin8=0 = sin0(2sin0-1)
sinB=0 = 8=0,1

25in8-1=0

cosx=1
x=0
Q.21 Solve 2sin @+ cos’8—1=0

Where 8 € [0, 25] (D.G.K 16 G-I)(Lhr 19 G-II)
(Mtn 19 G-I)(Lhr 17 G-I)
Ans, 25sin@+cos’6—1=0
2sinB-(1 - cos’ 9)=0
25in@—-sin8=0
sin@(2-sin@)=0
sin@=0
0=0,n
Solution set = {0. xt}
Q.22 Find the solution of
tan’ 8 — sec 6.2 0

e in [0, 27]

(Lhr 16 G-I)
Ans. tan® 6 — sec(
secb+1=0
secB=-1
cosB=-1

O=m

T Sm
8=3.3

lution set = [E = Tt}
33
Q.23 Find the value of O satisfying the equation
3tan’0+2\3 tanB+ 0 =0, (Rwp 19)
Ans. 310’0+ 23 tanB+1=0

(\VFtan0)’ +2(3 tan8) (1) + (1)*=0
(VFune+1)' =0 =~Fano+1=0

=43 tanG=-1 :::lanﬂ:—‘\]l—s

Since tan O is —ve in second and fourth guadrants with

rheangleﬂ:%

In I - Quadrant In IV — Quadrant
T S5m n lin

o=n-% =% o=2n-§ ="g

As m is period of tangent function so,

General values of 0 are %[+ nx

Solution set = {S‘TR-} nn}’ ,ne Z
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MULTIPLE CHOICE QUESTIONS

QO  Each question has four possible answers. Select
the correct answer and encircle it.

(1) Solution set of 1 + cos x =0 is: (M 08 G-I)
(a) {%+2nn:} (b) {x+2nn}
(c) {%’t+lnn} (d) {~§+ ZnTl}
(2) If 1 +cosx =0, General solution of x is:
(Mtn 08 G-1I)(Gjw 18)
(a) T+nT (b) t+2nm
(¢) T+ 3nm (dr+dnm
(3)  The solution set of tan x =0 is given by:
(Mtn 08 G-I)
(a) {2nm} (b) {m+2nm}
() [nm} (@ {3nm}
(4) Ifne z the general solution if 1 + cos x =0 is:
(Mtn 09 G-I)
(a) (T+27n) (b) {§+2nn}
(© (2nm) ) {§+2nn}
(5) Ifsinx =%‘. then x
(Mitn 15 G-1, 10, 18 G-IT)(Lhr 14 G-11)(Sgl’18)
n S5n n S5n
(a) 66 (b) 66
- =5 2
02 E  wii
(6) ].l'si.nx:%,lhenx: Where x € |
(Fhd 15) (Mtn 10 G-I 1, 19)
x
@5 %
T
©) +3
(N Ifsinx=
W%
T T
(c) - 3 —§
(8) Ifc 1 en'teference angle is:
(Mtn 11 G-1l)(Lhr 17 G-T)
@35 ® 5
n T
© 7 @y

(9) Ifcosx=-— % , then reference angle is:
(Mtn 13 G-I)(Lhr 18 G-T)
o =N
@3 () ¢
T
©% (
(10) Solution of 1 + cas x =
(Lhr 15 G-II) n 13)(Gjw 13)
s
@3
3n
2
=2 in the interval [0, 2]
(D.GK 11)
T Sn
(b) 3 and?
3
() % ande
NE .
== » then reference angle is:
l (D.GK 12)
n n
@ 3 ®) 7
yid bid
© g @ —¢

(13) Ifsccx=—+2 ,thenx= (D.GK 13 G.II)
(a) 45°,135° (b) 135°,225°

(c) 45°—-45° (d) 225°,-45°
(14) Ifsec® = % , then tan’6: (Bpr 12)
1 2
@3 ® -3
2 3
(© 3 Gy

(15) Ifcosx=— % , then the reference angle is:

(Shw 13)
@3 ®F
©5 @%
(16) cot'(-I)=____ (AJK17)
w2 ® 5
@ -3¢ @ -3
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an

(18)

(19)

(20)

2n

(22)

(23)

(24)

Ifsin)tv-—l

3 thenx = (Rwp 12)
2n 4
@55 ® G
(©) g @ -3
. -3 -
Ifsinx= 2 then solution is:
(Rwp 13, 17 G-I))
4n 5z an 5
@ % .f ® 5.5
©=z @iz

1
The solution of the equitation tan x :\7*5 is in:

(Fbd 11)
(a) Iand II quad (b) Iand III quad
(c) Mand IV quad  (d) Iand IV quad
The general solution set of the equation 1 +cos x =

(Fbd 12)

(a) 2nT,n€ z, (b) {nm},nez

(c) (T+2nm),nez (d){ +2n1[},nez

If sin x =32E and x € [0, 2n], then x =
(Sgd 13 G-I)(Bpr 1

n 2%

@ 3.3

5t 4n
© 3.7

d 13 G-II)
@ g
(c)
If sec x = - gle of sec x is:
( 14 Gsl, 17 G-I(D.GK 17 G-I)
n
(a) ) 3
n
© - OF
1f cos 2x 20, then solution in 1% quadrant is:
(Mtn 14 G-II) (Lhr 11 G-IT)(Shw 17)
(a) 30° (b) 45°
(c) 60° (d) 15°

(25) Ifcosx= —325 . then reference angle of cos x =

(D.GK 14)
@3 OF:
©% ¢
(26) Ifsinx =%, thenxisa
(D.GX 14 G-II)
(a) [0,1]
(c) [n,2n)
(27) Iftan x =—1%}he efal value of x is:

(Bpr 14)(Rwp 18)

(b){ +n‘l:}

(d) { +n ‘I:}
2 then @is: (Rwp 14)
(b) 45°
((c) 90° (d) 120°
(29) Solution of the equation cos x — 1 =0 in [0, 27 is:
(D.G.K 15 G-I)
(@) (0,7} (b) (0, 2m}
obd ol
(30) The equation cos’x= %hﬂs (Lhr 10 G-I}
(a) One (b) Two
(c) Four (d) Infinite
(31) An equation containing at least one trigonometric
function is called:
(Gjw 10)(Lhr 17 G-I)
(a) Algebraic equation (b) Quadratic equation
(c) Linear equation
(d) Trigonometric equation
1
(32) cosx= 3
m n
(@5 (b) 3
fie n
© () 6
(33) If cos 2x = 0, then solution in 1st quadrant is:
(Lhr 11 G-I
() 30° (b) 45°
(c) 60° (d) 15°
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1 44) Tan-1(-+/3): Gjw 15
(34) Ifsinx =75, thenreference angle is:  (Gjw 11) (44) Tan- ( -\r) (Giw 15)
2 2r 2n
@3 (®) -3
n n
@ % (b3 T
. - © -% d
© 7 (d) 5 (45) The general solution of the{€quaf
ig
(35) Solution of equation tan x = %lie in: @y +rm.neZ (
3n
(Lhr 15 G-I, 12 G-I) (c) & +n,ne
(a) Tand Il quadrant (b) Iand Il quadrant X 1.
(c) Mand IV quadrant (d) Iand IV quadrant (46) The general sg tion tan "=E 15
(36) Which of the following is the solution of sec x = ﬂ T
\Z,x e (0,2, (Lhr 12 G-1)(Gjw 12) (@) § +om () §+2m.neZ
4 n 3n
®-3.3 ® 3.3 @ Femonez
(c) %57:[ (d) g% ef reference angle is.
(37) Ifsinx=cosx,thenx= (Fbd 17) (Mtn 17 G-I)(Fbd 18)
(a) 45° (b) 30° ® n
© 0 (d) 60° 4
(38) Solution set of 1 + cos x = 0:(Lhr 13 G-I & G-I ) (@ ;_[
(@) (207} (©) T+ 2n7) “ sinx +cos x =0, then x= .
() (=) (d) {27+ nm)
| @Z_ % IC) P
(39) Ifcosx =E , then reference angle is: 4’ 4 4'2
(Lhr 14 G-T) (Gjw (c) —%‘3—” (d) none of these
3 OF . a3
3 4 (49) The solutions of sin I—Z in the interval [0, ]
n T
© g @3 Bre : P
T T T T
(40) Reference angle of tan 6 = (@) —&— (b) —&—
3 3 3 3
. (c) —f&—z—ﬂ (d) none of these
@)y 3 3
(50) Solution of equation 1 + cos 8 =0 are is quadrant.
(c) -m (Mt 16 G-II)
(a) Tand IV (b) Iand I
(41) Trigonometricgq (c) Iland IV (d) None of these
(a) 0 (51) Ifcosx+ 1=0, then. (Mtn 16 G-I)
© 2 (a) {;_'E + 2n1|:} (b) (% +2nm)
(42) The solution of !
is: (DGK I5G © (p+nm) @ {-§+zm:}}
(a) 2 (b) 0, 2n (52) Solution set of tan 2x = 1 in [0, 2x] is equal to.
T Sm mo5n
© -3 @ o.x @ {4' 4} ® {s‘ s}
3 5
(43) Number of solution of trigonometric equation is: () {%, Tﬂ} (d) {2 \ ?ﬂ}
(a) Finite (b) Infinite

{(c) Only one (d) All of these




Chapter No. 14 (Solutions of Trigonomeltric Equations) Solved Past Papers 1B41Page
. 1
(53) The solution of equation % + sin 6 = 0 are in | (62) Ifsin x:}lhenx:
quadrant. (Rwp 16) (Mtn 18 G-I)
@) 1&IV (b) 1& 11 P
(c) M&IV (d) T&IV @ -%.%
(54) y=rcosxisonetoonein interval. (Lhr 16 G-I)
2n n 2n
w [0.%] ®) [0, 2n] ©3-3
() [0, o[ (d) [0, ] (63) The solution of 1 + cos K= 0if 0 <x <2m:
(55) The reference angle of tan 8 = -1 equal (Fbd 19 G-1I)
(Gjw 16)
T T (@) (0}
@y b -7
() - @ = (=)
1 .
(56) cosx=3 has solution. (Fbd 16) (64) of equation 1 + sin ® = 0 are in
T T (Gjw 19 G-1I)
@ g 7 (b) Tand III
¥ d) Il and IV
©5 @ 3 & it
. . . . rence angle for Tan8 =\ﬁ is: (Bpr19)
(57) Solution of the equation cos x =—1 in [0, 27] is ot
(Bpr 16) R), (b) 3
(a) (0,7} (b) {0, 2r} I
(e) (z) (@ (0) (©) g d) ?“
(58) Ifcosx= 23 , x € [0, 7] then x equals. 1
( Solution of equation tan x = —= lies in the
(Rwp 17 \2
T sn quadrants: (Lhr 19 G-11)
(a) — ¢ (b) &~
6 6 (a) Tand 11 (b) Iand [T
© & @ e (c) Tand INI (d) Tand IV
6 6
1
(59) 1fne Z, the general solutionef at (67) Solution of cotf= ﬁ in [IIrd quadrant is
sinx =01is, 17)
o o (Sgd 19)
2y OE
2 St n
ot (@) 7 ) 7
© 3 (d)pnm an
(60) Solution of cose quadf®  (AJK1D © 3 (UK
o
2 3
@4 (68) I Sinx = 3‘;: then x = (swl 19)
©% z 4
g T
4 2 @3 ® 3
(61) Sol _\1’3 in quadrant III. - 21 " sn
(Lhr 18 G-II)(Sgd 19) 3 173
5n In
(O ) g
4n
© 5 @ =




Board Papers Mathematics (Objective) 1851Page

FAISALABAD BOARD 2019 (1]

MATHEMATICS INTERMEDIATE PAR
(Objective Type)
Total Marks: 20 Tin‘;ulowe : 3¢ minutes

Q.1 Four possible answers A, B, C and D to each questio ~The choice
which you think is correct, fill that circle in front,of question with
Marker or Pen ink in the answer book. Cutting o W 0 Or more circles

will result in zero mark in the question.
(1) Fora,be R,eithera>bora=hora<bisthe:

(a) Trichotomy property

(c) Right distributive property
(2) The number of subsets of a set of 4-elements is;

(a) 16 (b) 8 ] d 6
3) If A is a matrix of order 3 X 2 then A" A is of ordes

(@) 3x3 (b) 2x3
4) If A and B are non-singular matrici

3x2

@ A'B' (b) ﬁ AT d) (BA)'

(5) The polynomial ax’ + b’ +

(a) 8 (b) 3 (c) a+b d) 5
(6) Ifa,p are the roots of -4x +5=0,

(@ 5 (© 2 (d) 4
7 Types of rational

(@) 3 © 4 ) 1

(8) If in an Sequénce, dx = N1’ then a; equals:

4 -4
(a) 4 ) 3 © 3 @ -
n
® X k=1
@ XD MerD @ n@+1)
(10) 0=

@ 0 (b) 1 () -1 d) 2
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an

(12)

(13)

(14)

(15)

(16)

17

(18)

(19)

(20

With usual notation notation °C_ equal

r
@ °c._, ® "¢, @ °,_, @ " 'c
n! > n’is true for:

(@) n<l (b) n<2 (¢) n<3 (d) >
The sum of odd coefficients in the expansion (1 + x)" is:

(a) n* (b) 2! (© 2

The vertex of an angle in standard form is at:

(@ (1,0 (b) (0, 1) © a.D 0,
cos(%+9} =:

(a) cosB (b) —cos@ (¢) -—si (d) sin®
The period ofsin’z—( is:

(a) 2n (b) 4n (c

For a triangle with a, b, ¢ and a, P, ¥ as meaStige
then b? + % - 2be cos ot =:

(d) 3m
des and opposite angles respectively,

@ o ®) v © 4 @ &
With usual notation r’ = :
(a) (b) O] (d)

cos™! —-X)=:
(a) —cos Tx (b) cos (¢) mw-—cos Tx (d) g—cos"x

Solution of 1 + cosx =

@ 3 % © on @ 5
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MATHEMATICS INTERMEDIATE PAR
Examination Session 2013-2017

(Subjective Type)
Total Marks: 80 Tlme lowed: 2:30 minutes
. SECTION-I :
Q.2 Write answers of any EIGHT questlons (16)
(i) Define irrational numbers.
(ii) Name the properties used in these equations: (a) 4+9= x 1=100

(iii) Provethat z =z if z is real.

(iv)  Write two proper subsets of {a, b, ¢}

) Define order of a set.

(vi)  Find the inverse of ((x,y) | y=2x+3,x e

x+3 1 [ 2
(vii) Find x and y if =
-3 3y-4 -3 2
(viii) If A and B are square matrices of the sape order en explain why in general (A + B) (A - B)#

A’-BY)
(ix)  Define Hermitian matrix.
(x) Prove that x° + y3 =(x+y) (x + 0y)
(xi) If o, B are the roots ofxl—px—p—c=
(xii)  Write two properties of the cub
Q.3 Write answers of any EI

(i) Define conditional equation.

(i)

(16)

(iii)
(iv)

)

(vi)

(vii) Find1t harmonic sequence 5] , 31 RS IR

(viii) 1 and 4}\1 7 are in harmonic sequence, Find k.

(ix) rangements of the letters of the word, taken all together, can be made

(x) e 1hemauca| inductiontoprove 1 + 3+ 5+ ........... +(2n-1)= n‘istrue forn=1,n=2
N 1

(xi)  Using Binomial theorem find the value of (1.03)3 upto three decimal places.

(xii) Use binomial theorem to expand (a - \ﬁ x)
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Q4
(i)
(i)
(i)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(xiii)

Note:

Q5

Q.6

QS8

Q.9

Write answers of any NINE questions: (18)
Define radian.

9n .
Convert 3 lo sexagesimal system.
1 - sinf cosB
cos® 1 +sin®
Find the value of tan 15°, without using calculator.
l-cosat @

- =tan
singt 2

Prove that

Prove that

Prove that cos” ¢ = cos” oL — sin® &
Find the period of cot 8x.

State the law of sines.

In the triangle ABC if ¢ =35°17", f=45°13" and b=4
Find the area of the triangle ABC if a =200, b= 120, y,

li — Ali
5 =lan g

Solve the equation 4cos’x —3=0where x € [
Solve cosecO =2, where 8 € [0, 2x]

1
Prove that tan™! 7 +taw

Attempt any THREE questio
(a) ProvethatthesetS={1,-1,i,-) (5)
(b) Obtain the sum of all integers in the {1 00 which are neither divisible by 5 nor by 2. (3)

(a) Showthat | ¢+a,b b 5)
(b) f 52 playing cards. Find the probability that it is a diamond

(3)
(a) 5)
(b) 3)
(a) (5)
(b) ©)
a (5)

(b ve that sin-1 # +cot’3 =% 3)
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FAISALABAD BOARD 2019 (x-11)

MATHEMATICS INTERMEDIATE PART

(Objective Type)

Total Marks: 20

Tin'iAl owed:

Q.1 Four possible answers A, B, C and D to each questio

8y

(2)

3)

@)

(5)

(6)

(7

8)

(&)

(10)

which you think is correct, fill that circle in from
Marker or Pen ink in the answer book. Cutting or/il
will result in zero mark in the question.

A fair coin is tossed twice then probability of getting o!

1 1
(@ 1 ) 7 © 3

Arithmetic mean between 2 + \ﬁ and 2 —\E i

(@ 0 (b) 2 ( 0'

If a,.7 = 3n — 11, then 6th term is:

(a) 13 (b) 7 (c)lﬁ

The partial fractions of e of the form:
B Ax+B C
(a)x+l+xz+l (b) x+1 X+

If @ is cube root of unity then

(a) 1
If @ ,B are the roots =0then(ax+1)(B+1)=:

3 4
@) 3 © 3

x+3
If 3 then the value of y will be:
(a) 2 (b) -2 () 4
If A #6'4 x Ymatrif then | KA | =:

2 2 3
® K |Al © Klal
, then n (A - B) is equal to:

(a) uB) (b) n(A N B) (©) n(A)

Multiplicative inverse of (1, 0) is
@ (0.1 (b) (1,0 © 1,0

(d)

(d)

(d)

(d)

(d)

(d)

(d)

tail is:
3
4
n2
11
A Bx
x+1 v

4
K |Al
n{B)

©,-1

he choice
question with
more circles
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(1)

(12)

(13)

(14)

(15)

(16)

17)

(18)

(19)

(20)

The solution of 1 + cosx=0if0 £x < 2x:

@ (0) o {3 © {3 @ (=)
cos(tan™\/3) =:

-1 1 3
@ b) 5 (c) lzﬂ

If the shadow of a tree is equal to its height then the angles of ele

(a) 45° (b) 30° (c) 60°

The period of 3 cns’s—( is: Q
@ = ®) 1on © 1 5

cos 48° + cos 12°=:

(a) 2cos 18° (b) 3cos 18° (c) CO! (d) \ﬁ cos 18°

\ﬁ sin54“+L csc45° =:
\2

@ 1 ® 3 © 45 @ 2

The number of terms in the expangion offx + y), is:
(@) 9 (b) 8 (c)y 10 d) 11

1
IEsinB:E andg<6<zlhe

(@) {l

) 3 d 7

expansion of (1 + x)° is:

( 3
Sum of binomial caéfficients
(a) 32 16 () 10 (d) 8
6, ;
P3 =3
6

(a) 36 (c) 18 (d) 120

X



Board Papers Mathematics (Objective) 191IPage
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MATHEMATICS INTERMEDIATE PART-
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80 Time Allowed; minutes
TP T TR R AT =
Q.2 Write answers of any EIGHT questions: (16)
(i) Simplify by justifying each step.
(ii)  Find the multiplicative inverse of the complex number (\E
(iii) Prove that z =z if and only if z is real.
(iv)  Write any two proer subsets of the set { x | xeQal<g
) Write inverse and contra positive of the conditional q -3
(vi)  Define a semi-group.
x+3 1
(vii) Findx andyifl =
-3 3y-4
(viii) Isz an{l B are square matrices of the same order;the phin why in general (A +B) (A-B)#
A*-B
(ix)  Define rank of a matrix.
(x) Solve the equation:  x"+x" +x+1
(xi)  Discuss the nature of the roots of th 2_5x+1=0
(xii) When x4 + 2x3 + kx2 + 3 is divided b: mainder is 1. Find the value of K.
Q.3 Write answers of any EIGHT questi (16)
(i) Define an identity equation and giye its example.
(ii) Resolve into partial fractions:
(iii)
(iv) common difference is HZT
() series, whose rth term is 3r + 1
(vi) real numbers, show that G.M between x and y is less than A.M.
2
(vil) Ify=5 +S0ta/+ .. 4 ... ,(]<x<2,pr0vef_hath_{—y
(viii) term ofHarmanic sequencey , g, g, -eveeerenes
. ! m+Dm@-1)
(ix) aetof orm: 321
(x) Rrovelthatn! 2" -1 is true forn=5,n=6
v 1
(xi)  Usingibinomial theorem find the value of (1.03)3 upto three decimal places.
1
(xii) Use binomial series to find (1.03)3 upto three places of decimals.
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Q4
)

(ii)

(iii)
(iv)
)

(vi)
(vii)

(viii)

(ix)

(x)
(xi)
(xii)
(xiii)

Note:

Q.5

Q.6

Q.7

Q.8

Q.9

Write answers of any NINE questions: (18)

Convert 54°45 into radians.
LY ™
tan 3 —tan ¢
Evaluate .
1 +tan 3 tan ju
376
Prove that 2 cos?0 - 1 = 1 — 2 sin’0
Prove that tan (:—r- 9) +tan ({‘—R+ B) =0
If o, B, yare angles of a triangle ABC then prove that tan (ot + =

1-
Prove that 03 G = tzm%
sin o
Find the period of tan 4x.

State the law of cosines (any two).

At the top of a cliff 80 meters high the angles of depre$i

from the cliff?

Define angles of elevation.

Show that sin (2c0§'l Xx)=2x '\}l -

Find solution of equation secx = -2 which lie ig l%

Solve the equation 1 + cos x = 0 . 4
. SECTIONITN

Attempt any THREE questlo

(@) If(G,%)isagroupandae G

(b) If A, m, n are the pth, qth and nt

Boat is 12°, How far is the boat

inverse of a is unique in G. (5)
A.P. Show that p(m - n) +q(n - X) + r(A - m)

=0 3)
2Xx+2y+z=3

(a) Solve the given system of s by Cramer’ rule: 3x- 2y- 2z=1 5)
S5x+y-3z=2

(b) Two dice are WS probability hat the sum of the number of dots appearing

on themis 4 or (3)

(a) 5)

(b) 3)

(a) e terminal arm of the angles is not in the III quad. Find the value of

(b) 3

- a B ¥
(; alA—4chos2 cos 5 cos (5)

, 63 o1 43
(b) ‘Brove that cus’E +2 tan ‘-5- =sm’3- -

)



Board Papers Mathematics (Objective) 1931Page

GUJRANWAILA BOARD 2019

MATHEMATICS INTERMEDIATE PAR

(Objective Type)
Total Marks: 20 Ti

minutes

. The choice
question with
0 Or more circles

Q.1 Four possible answers A, B, C and D to each question
which you think is correct, fill that circle in frontzef

Marker or Pen ink in the answer book. Cutting o
will result in zero mark in the question.

(1) (x—1?=x*—2x+1is called:

(a) equation (b) inequality (c) identi (d) polynomial
(2) If @ is complex cube root of unity then o' equals
(a) 1 (b) zero © o d -o
3) l"'ICI, + l'I'ICI_ _1 equals
n+l n+l n-1
@ "c, ® ", @ @ "'c,

@) Iftan® =% and @ is in IIT quadra e cog equals
1 1
@ 3 ® 5 5 @ -3

(5) sin (cos™ % ) equals

w8 © 2B @ 3
(6) Additive inverse of,

@ 2 © 1 @ -a
7) Period of cosée 10x.i

@ ’r © @ T
(8) pansion of (a + x)" when n is even is

®) (g— 1) thierm (¢) @ th term ) (n;a)thlem
9 Withmsual notations, radius r of inscribed circle is given by
‘ ® 3 © 2 @ =

(10)  cos 315° equals

(a) tan(—45°) (b) tan45° (c) sin45° (d) cosec 45°
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1)

(12)

(13)

(14)

(1s)

(16)

a7

(18)

(19)

(20)

n h

A reciprocal eq remains ged when variable x is replaced by

@ -1 ®) © = @ -x

For any two matrices A and B then (AB)' equals

(a) AB (b) A'B' () B'A' d) B

The solutions of equation 1 + sin 6 = 0 are in quadrant

(a) land IV (b) Iand I (¢) LandIV (d) WllandI

With usual notations, the valueofa+ b + cis

(@) s (b) 2s © 3s >
The arithmetic mean between % and % is

3 3 1
@ 3 ) 7 © 3 @ -
If A and B are disjoint then P(AUB) equals

(=) P(A)-P(B) (b) P(A)P(B) (c (d) P(A)+P(B)

0| —

Expansion of (1 +x)

@ [x]>1 ® x| <1 © @ Ixl>-1
The 8th term of sequence 1, -3, 5, —74s:
(a) 15 (b) =15 (d)y -14
3
1f is singular the
(a) 2 () 6 @ 8
The domain of relation 1),(c, 1)} is
(©) (b} ) (1)
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MATHEMATICS INTERMEDIATE PART
Examination Session 2013-2017
(Subjective Type)
Time Qllowed

Total Marks: 80 minutes

t (16)

Q2 Write answers of any EIGHT questions:
(i) Separate into real and imaginary parts ﬁ

(ii)  Simplify ()'"'

(iii) ShowthatVze ¢, (z )2 + 2% is a real number.

(iv)  For the conditional p — q. Write its inverse and conve
(v)  Define disjunction of two statements p and q.

(vi) Ifa, b are elements of a group G, then show that
x+3 1 21 ]

(vii) Find x and y if =
-3 3y-4 32

4 A
(viii) Find the value of 1 if A = - is si

(ix) Define upper triangular matrix.
(x)  Reducex™ - 10=3x" into quadratic
(xi)  Show that (x* - ') = (x — y) (x - wy), whe
(xii) Show that roots of (p + 1) x™ — q=0are
Q.3 Write answers of any EIGRTNguestions: (16)

. Tx+25 o
(i) Resolve 7()( P+ D) iploy

(i)
A C
(iii) > X Fm43 T x-1 calculate the value of A and C.
. B
@v) _ Ay 2+l
) € af€ therg,in A.P., in whicha; =11,a,=68,d=3
(vi) ies o 4 T e to n terms.
(vii) f1¢ 128 term pf the GP 1 +i,2i, 2(1 = i), .........
(viii) Find the sumlof jhe following infinite geometric series 4 + 2'\/5 + 2'\[5 +1l4.
(ix) mAngements of the letters of the word ‘MATHMATICS’, taken all together, can be
*) eformulafora=1,2  1+2+d4+4 ... P A L |
(xi) Calculate (2.02)4 y means of binomial theorem.

-1
(xii) Expand (1 +x) 3 upto 4-terms, taking the values of x such that the expansion is valid.
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Q.4
(4]

(ii)

(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

(xiii)

Note:
Q.5

Q.7

Q.8
Q9

Write answers of any NINE questions: (18)
What is the length of the arc intercepted on a circle of radius 14 cm by the arms of a central
angle of 45°7
2T
1-tan 3
Evaluate: —x
2
1 + tan 3
1-sin@ _cos®
cos® ~ l+sin@

Prove that: lan& - ) + (an(i—n + B) =0 :
Prove that: tan2a =2m—n(I

Prove that:

1-tan’ o

Find the value of cos 2 when sin o = % where 0 < o

Find the period of tnn%

State law of cosines.

Find the area of the triangle ABC, given three sj 24, b =276,c=315

a
Show that: r=s tan
. T A
Prove that:  sin X=75 -cos X

Find the solution of equation: sin

Solve the equation: ~ sin” x + cosx = 1S (—

Attempt any THREE que:

(a) Prove that all 2 x i mdtrices over the real field form a non-abelian group under
multiplication. (5)

(b) is the positive geometric means between a and b? 3)

3x)+x2-x3=4
(a) the system: X1 +X2-23=-4 (5)
X1+ 2X2-X3=1

(b) ub are 12 boys and 8 girls. In how many ways can a committee of 3

formed? 3)

(a) 2"+ 1=0 (5)
’ - . . 2 )

involving a4 in the expansion of X2 3)

sin’@ + cos% = 1 — 3 5in"@ cos™@ (5

5in'0 to an expression involving function of multiple of @ raised to the first power.(3)

e sides of a triangle are x*+X+1,2x+1,2x + 1, x* - 1. Prove that the greatest angle of
triangle is 120°. (5)

3)

3 33 1
(b) Prove that: tan—lz +tan” 3 -tan

Gl
I}
18
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MATHEMATICS INTERMEDIATE PAR
(Objective Type)
Total Marks: 20 Tim‘Aﬂow minutes

Q.1 Four possible answers A, B, C and D to each question 1ven, The choice
which you think is correct, fill that circle in fronf=ef; uestion with
Marker or Pen ink in the answer book. Cutting o o or more circles
will result in zero mark in the question.

(a) Square (b) Unit (¢) Nul (d) Row

(1) The matrix [abed ]is:
2) if A={a,{a,b }}, then number of elements in P (A)
(a) 2 (b) 3 ()

(@ 8
. 3
(3) The property used in (a + 1) + 3=8+ a1+ E)

(a) Closure (b) Associative (c) iom utative (d) Additive
) If Order of X =3 x 2 and that of A en order of XA =
(a) 3x2 (b) 2x3 X2 (d) 3x3

P(x) . N
(5) In _Q ®) * if degree of P (x) , then fraction is :

(a) Proper (b) Impr (¢) Irrational (d) Identity

(6) Whenx'-2x*+3x+3i - 3, the remainder is:

(a) -21 () -51 (d 51
(7 An equation whi ns hanged when x is replaced byi is:
(a) Exponenti adical (¢) Reducible (d) Recipracal
(8) Ifa,=
1 1 1
(a) b) 16 ) 33 @ &

(L)) what is the probability to get 3 dots :

=31

(b) é (©) % (d)
(10)
@ 7! ) 7 © 8 d 8
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(11)

(12)

(13)

(14)

(15)

(16)

17

(18)

19)

(20

If H is H.M. between “a” and “b” then H=:

2ab b b
@ oy ® 5p © 5 @ £ab
The Statement 4“ > 3“ + 4 is true for:
(a) K>2 (b) k<2 (€ K=#2 d K
Cos (8-180°)=:
(a) Sin® (b) - CosB (c) Cosb

9?“ rad in degree measure is :
(a) 321° (b) 322° (c) 323° 0 24°

Total number of terms in expansion of (% - fz)“ are;

(a) 17 (b) 16 (© 15 (d) 14
Period of csc Qs :
(a) =« (b) -7 (c d -2n

Sin (Tan ~'0°) =:
(a) -1 (b) 1
Radius of e — circle opposite to vert

© A’ (d) oo
Cis:

A A A
@ 3 b) 2 @ ¢
The angle above the Horizo ine i d and angle of :
(a) Depression (b) Ele (c) Allied (d) Quadrental
The reference angle for:
@ % )7 © 3 @ 3
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BAHAWALPUR BOARD 2019

MATHEMATICS INTERMEDIATE PART
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80 Time Allowed minutes

Q2
@
(ii)
(iii)
(iv)
(vi)

(vii)
(viii)

(ix)
(x)
(xi)
(xii)
Q.3
(i)
(iii)
(i)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

(x)
(xi)

(xii)

Q4

SECTION-I |
Write answers of any EIGHT questions: (16)
If Z, and Z, are complex numbers then show that Z,_z =_1

2 3 -2 2 31
IfA= and B = then solve th tr =B for X.

-1 15 5 4 -1
. . 2-7i
Separate into Real and imaginary Parts 345
If A and B are Overlapping Sets then draw the Ve ia) -B.

Find the Multiplicative inverse of -3 — 5i

Find Four 4" Roots of 81.
Define intersection of two sets and give an exa

2 3 -1
Without expansion show that: 1 J

Define Identity Matrix and give an ex 3
Show that the roots of px* - (p—q) X - q = rational,

If o, B are the roots of x* — px Pc=0thenprove that (1 + ) (1+P)=1-c¢
Define Monoid.
Write answers of anyEl

For the Identity -0
Find the indicated tgff

7 is an integer forn=1and n=2.

3310
y : 2 2
i’the expansion nl'(x -2x)

99 by using Binomial Expansion to find its value upto three places of decimals.
mproper Rational Fractions.

1
Resolve ;77

‘Write answers of any NINE questions: (18)
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(i)
(ii)
(iii)
(iv)
)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)

(xiii)

Note:

Q.5

Q.6

Q9

Define Degree Measure.

o1
Solve Sinx = 3

1
Find the solutions in [0, 27] Cotf = ﬁ

sin 8x + sin 2x
Frove Cos 8x + Cos 2x Tan 5x E J
Prove that Cos (sin™ x) =+f1 - x*
X

Find the period of Cot 2

1
If Sin@=- 7 terminal arm of 0 is not in Il Quadrant, find Tan
The area of a AABC is 2437, If a =79 and ¢ = 97, find the ang]
s(s-a)(s-b)(s-c)

Prove that A=
, 1-8inB
Prove that (SecB - Tan8)" = 1+5in8
Prove Sin (ct + B). Sin (0 - B) = Sin® o - Sin” B
If B = 52°, y = 89°35’, a = 89.35 find the side b

1 + sine _Siﬂ2 +Cos 2
| —e<

Prove

(a)

(b) Sum to n terms, the series \§ B3+ 333+ .............

2X = Xa+X3=8

Cramer’s Rule. X1+2X2+2x3=6
~X1+2X2—X3=1

(a)

(b) of dots appearing in two successive throws of two dice is
3)
(a) “b” if “-2" and “2” are the roots of polynomial X —dx 4 ax + b.(5)
(b) Fi cieng of term involving x-1 in the expansion of(% X- 3lx )ll 3)
(a) a of a sector of a circular region of radius “r” is %rle, where 9 is the
meagpre of the central angle of the sector. (5)
0s8° - Sing° 3
Cos8® + Sing® = 4137 &
1 1 1 1
2R =ab Y be taa )
ve that  Sin™ 15—3 +Sin™! 2—75 =Cos™ % 3)

)
)

5
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D.. KHAN BOARD 2019

MATHEMATICS INTERMEDIATE PAR
(Objective Type)

Total Marks: 20 minutes

Q.1 Four possible answers A, B, C and D to each question iven. The choice
which you think is correct, fill that circle in front=of;
Marker or Pen ink in the answer book. Cutting o r@i' or more circles

will result in zero mark in the question.

(1) The multipOlicative identity of real numbers is:

(@) 0 (b) 1 © 2 @ 3
(2)  The tabular form of the set {x | xeQAx*=2} is:
@ (2.A2) (b) {4) (c) (d) [4,-4)

3) The additive inverse of a matrix A is:

(@) A (b) -A

© / @ El‘ﬁﬁ-)

- 1M @ ("M

“) If A = [aj]mxn , then cofactor of ay; is;
@ 1M b) 1"Mj

(5)  The polynomial 3x* + 2x+1 has degree:
(@) 0 ) 4
(6) If w is cube root of unity , then
(a) 1 d) 2w
(7) Partial fractions of,
1 1 A B
(c) X2 d) 1+ PRRETS)
(8) ence 7,9,12, ........... is:
) 15 (c) 14 (d) 18
)
{ (b) G.P. (c) HP. (d HM
(10) i f n (n-1) (n-2) is:
n! n! n!
0 © a3 @ Gy
(11) 20, n(B) =2, then P(B) equals:

® 15 ©@ -16 @ 1
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(12)  If nis any positive integer then 2" > 2 (n+1) us true for all:

(a) n<3 (b) n<3 (€ n=3 (d) n>3
(13)  Number of terms in the expansion of (1+x)™!

(a) 2n+1 (b) 2n (€) 2n+2
(14)  The 60" part of 1-degree is called:

(a) second (b) minute (c) degree
(15) sin(-ot)=:

(a) sec o (b) -sin oc (c) sin o

(16) The range of y = cosx is:
(@ -1sx<1 (b) -co<x<oc (¢) -1%2
(17)  Angle below the horizontal ray is called:
(a) Right angle (b) Obligue angle
() Angle of depression (d) Anglegf elev:

(18)  With usual notation, Y=

A A y
@ oy ®) © @ 5

(19 Tan'(1)= l
(a) /3 (b) n/4 ) /6 @ =

(20) Ifsinx =%, thenx=
(a) /6, 57/6 (b) -n/6, 5n/6 /6 ,-5m/6 ) w/3,2n3

&
4%
v
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D.G. KHAN BOARD 2019

MATHEMATICS INTERMEDIATE PART
Examination Session 2013-2017
minutes

(i)
(iii)
(iv)
(v)
(vi)

(vii)

(Subjective Type)
Total Marks: 80 Time Allowed
Q.2 Write answers of any EIGHT q ' (16)
(i) Name the progerty -3<-2=0<1.

Simplify (-i)"

Express the complex number 1 +i \ﬁ in polar form.

Define a group.

Differentiate between equal and equivalent sets.

Define a function. Also give one example of a functio
0 -4 1

ShowthatB=| 4 0 =3 [ isskew symmetri

-1 3 0
i 0
HA:[ {5 ], show that A* = L.
=1
What is the rank of a matrix?
What are the extraneous roots of an egdati
If (x + 1) and (x — 2) are factors of xj
Discuss the nature of the roots of equatigu(s
Write answers of any EIGHT questi
Define conditional equation.
I Ix+25 A

Y 4

, find the values of P and q.
#+3=0.

(16)

Find the 8™ term of
rr .1 . .a-c
Ha'b andc are | at the common difference is Jac

L X+y
Y e 1S (x—y)q?

1
I—i)+i—+...+t08mrms.

n when "Cyg= 12x11
0= 21

5 3\t
6" term in the expansion of(x2 - ﬂ) 3

Using binomial theorem find the value of S\Ii .
‘Write answers of any NINE questions: (18)
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(i)
(i)
(iii)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

(xiii)

Note:

Q.5

Q.6

Q.7

Q8

Q.9

Convert the 35° 20" to radians.
Find the value of sin 8 if cos 6 = % and terminal arm of the angle is in quadrant IV.

Prove (sec 8 + tan B)(sec 6 —tan @) = 1.
Find the value of sin 75° without using table / calculator.

Prove thzllﬂ.nj —M =2 @
sin @ cos 6
sin 8x + sin 2x

Show lhmm =tan 5x.

What is period of a function?

In the right angled triangle ABC if y=90°, ot = 58° 13"b = 125

Find area of the triangle ABC, if a = 18, b =24, ¢ = 30.

Define in-circle of a triangle.

Find the value of sec (sin'] (—- %)J .

Solve sin x + cos x =0in [0, .

Solvemn"’ﬂ:%,ae [0, m].

Attempt any THREE questions: , 10x3=30
(a) State and prove the reversal la (3)
an +1 + bn+ 1
(b) Find “n” so thatW between “a” and “b”. 3)
(a) Solve the system of line; 2 3)
2x—-z=
2y—-3z=-1
(b) In how many ways ding 2 on English be arranged on the shelf in such a way
er together. 3)
(a) equation a’+bx+c= 0, form the equation whose roots are
3
(b) i ing series as binomial expansion and find its sum
3)
cosB—sin @ 1
@) sB-sinB TcosB+sin® ~ 1-2sin28" &
1
: cos 20° cos 40° cos 80° = 8- 3)
(a) ove that with usual notations (Y3 —7) cot% =C. 3)

3 43 48 =
. 12 12 _ 12 _ T
(b) Prove that: tan 2 + tan 5 tan 19 =4- 3)
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LAHORE BOARD 2019
MATHEMATICS INTERMEDIATE PAR

(Objective Type)

Total Marks: 20

Q.1

(1)

)

3)

@

(5)

(6)

(7

(8)

(&)

(10)

Four possible answers A, B, C and D to each question

which you think is correct, fill that circle in froz
Marker or Pen ink in the answer book. Cutting or|
will result in zero mark in the question.

3
cos (?‘-0) is equal to:
(a) -sing (b) sing (c) cos
Probability of impossible event is:

1
@ 3 (b) 1 (
2tan™ A equals:

J A) _l( 24 V4 _.( zA)
(a) tan (ﬁ’ (b) tan T-AL ) tan T+AZ
‘Which angle is quadrantal angle:
(a) 45° (b) 60° 270°
Solution of equation tan x = the quadrants:

(a) Tand 11 ( (¢) TandIN
Middle terms in th it (x + y)" are:

(@) Ts, T, () Ts, () TyTy
IfAisthe areagofla le ABC, then with usual notation A =:
(a) %bc si [{ 5an sina (©) %bc sin a
Range ction is:

(a) (b) Z () R

Exp of (3 —'9x)z38 valid if:

5
( 5 (b) |x]<§ (©) Ixl<s
With'sual notation R =:
b a c
@) Ziny ®) Fina © Zina

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

(d)

o or more circles

- cosg

Tand IV

Ts, Ty

1 .
2bc sina

Ixl<3

2sinB
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(11)  The sun of the four fourth roots of 81 is:

(a) 0 (b) 81 (c) -81 d 3
(12) The property ¥ a,b € 1R, a=b = b=ais called:

(a) Commutative (b) Transitive (¢) Symmetric (d) Reéflexi
(13) The value of 4! . 0% 1! is:

(@ 0 (b) 1 (© 4 (d) |24
(14) A square matrix A= [ay] in which aj; = 0 for i > j is called:

(a) Upper triangular (b) Lower triangu|

(c) Symmetric (d) Skew —sym
as T k=

k=1

@ 2l ® 3 © n @ Mol
(16)  Ifb* - 4ac > 0 but not a perfect square. then

(a) Equal (b) Complex (d) Irrational
(17)  No term of geometric sequence can be:

(@) O (b) 1 d) 3
(18) If A and B are twao sets, then A —

(a) AUB* (b) AnB* () (AUB) (d) (AnBY
(19) Partial fractions of ;31—_; will the form:

A  Bx+C A  Bx+C A Bx+C

@ T A @ Tt
(20)  If A =[ay]l3x2, then |

@ Al \ © klal @ klal?
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LAHORE BOARD 2019

MATHEMATICS INTERMEDIATE PART
Examination Session 2013-2017
(Subjective Type)
Total Marks: 80 Time Allowed minutes

SECTION-I

Q.2 Write answers of any EIGHT questions: (16)
(i) Prove the rule of addition % + % = %
(ii)  Find the multiplication inverse 0[( 2, —\B)

(iii)  Express the complex number 1 + i4/3 in polar form.
(iv)  Write the power set of (a, (b, c}}

) Show that the statement p — (p v q) is tautology.

(vi)  Prove that the identity element e in a group G is unique.

1 -1 . 10
(vii) IfA= and A" = , find a and
a b 01
5 -25
(viii) IfB=| 3 -1 4 l

. find cofactor By

-2 1 2
(ix)  If A is a skew-symmetric matrix, theighosthat A%is a symmetric matrix.
(x)  Solvex*-10=3x".
(xi)  If o, B are the roots of x* — px
(xii) Discuss the nature of roots of the
Q.3 Write answers of any EIG
(i) Define proper fraction.
x = 10x +13

heR prove that J+a)(l+P)=a—c
ation x> - 5x + 6=0
\ quiestions: (16)

C
> t%_ 3 findvalue of A.

& B +L, find value of B.
x-b x-c¢

tween a and b, find a and b
2ac
a+c

i AP, show thatb =

1+ x)T upto 3 terms.

3
(xi)  Evalua \f3—0 correct to three places of decimal.
(xii) Check whether the statement 5" — 2" is divisible by 3 forn=2, 3 is true or false.
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Q.4 Write answers of any NINE questions: (18)
(i) Find r, when A = 56 cm, 0 = 45°
(ii) Find the values of all trigonometric functions for— 15 ©t

1-sin® _cos®
(iii)  Prove that w058 " 1+sin0

(iv)  Express the difference cos 70 — cos 6 as product. E J
l—cosa o
) Prove sine - tan 5
(vi)  Find the value of cos105° without using calculator.
2
(vil)  Find the period of 3 sin 3
iii) With usual notati lhtl-—l L.d
(viii) ith usual notations prove thal r_r|+r;+r3
(ix) Define in-circle of the triangle ABC.
(x) State the law of tangent. (any two)
(xi)  Show that cos(2 sin™' x)=1 -2x*

(xii)  Solve the equation for 8 € [0, 7] cot* © =;l

(xiii) Solve the equation for 8 € [0, ] 2 sin 6 + cos®

Note:

Q.5 (a) IfG is a group under the gperation ** and a, b € G, find the solutions of the equations :
()a 3% x=b (i) x b ®)
(b) 3
Q6 (a) (5)
(b) ©)
3

Q7 @ G
(b) 3

Q8 (@ in 1s running on a circular track of radius of radius 500 meters at the rate of
r. Through what angle will it turn in 10 sec? 5)

4 © to an expression involving only function of multiples of © raised to the

er. 3
Q.9 ove that 1,r; + Iaf3 + Iy = 57 (5)

L A+B

=i —“ln
(b) ve that tan”™ A +tan” B =tan 1—AB 3)
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MATHEMATICS INTERMEDIATE PAR

(Objective Type)
Total Marks: 20 Ti

minutes

. The choice
question with
wo Or more circles

Q.1 Four possible answers A, B, C and D to each question
which you think is correct, fill that circle in fronime

Marker or Pen ink in the answer book. Cutting o %

will result in zero mark in the question.
(@) ~co<x>00 (b) ~w<y<ex © -1= d) -1=x=21

[§3] Range of function y = cos x is:

) Ina AABC with usual ntation A <52 .

(a) sin% (b) cos% (c @ (d) sing
A3) Area of AABC in terms of measure of its all sides s
2 . N
(@ %bc sina ® S s;";ns;n © 6 casin B @ \sG-2)G-b) -0

(4)  Tan (Tan\(-1) =:
(a) -1 (b 1 (@ -2
(5) Solution set of sin x =%is:
4n S T 4n
(a) 33 (c) 33 @ (0o,=
6) Ifi=+[-1,theni"
(a) 1 (€ i (d) -i
(7 The symbol used ‘conditional between two propositions is:
4 © o @ v
(8) ngulal ixA,ifAX =B, then X =
D (© (AB)! @ (BAy'
9)
) (b) 0 (€ 10 d 7
(10) Thewnumber of roots of polynomial 8x* - 19x° 27 =0 are:
(a) 2 (b) 4 ) 6 (d) 8

(11) If s =sum of roots and p = product of roots, then quadratic equation can be written as:
(a) x2+sx+p=0 (b) sz—sx—p=0 (c) xz—sx+p=0 (d) sxl—sx+p=0
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(12) —(x n Sﬁ; 2 is a fraction:

(a) Proper (b) Improper (¢) Identity (d) Irrational
(13) Ifa,=(-1)"™, thena =

@) 1 (b) -1 © i (d) -i
(14) Geometric Mean between 4i and - 16i is:

(a) 8 (b) -8 (c) %8 (d) \xo64
(15) The factorial form of n(n-1) (n—-2)---(n—-r+ 1) is:

® G ® @-b @ N
(16)  When A and B are two disjoint events then P (A U B) =:

(@) P(A)-P(B) (b) P(A)+P(B )

(c) P(A)-P(ANnB) (d) P(A
(17)  The statement 4n” > 3" + 4 is true if:

(a) n<2 (b) n#2 (c) (d n<2
(18)  In the expansion of (3 - 2x)8, 5™ term will bed

(a) Last term (b) 2™ Jast term [( (d) Middle term
(19) The measure of angle between hands of a watch ati3.0'clock is:

(a) 30° (b) 60° (© ’r’ @ 120
(20) The ang]es?n - is @lies in quadran|

(a) 1 (b) I 11 (d) Iv
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MATHEMATICS INTERMEDIATE PART
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80 Time Allowed? minutes

Q.2
(i)
(i)
(i)
(iv)
)
(vi)

(vii)

(viii)

(ix)
(x)
(xi)
(xii)
Q.3
(i)
(ii)
(iii)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

Write answers of any EIGHT questions:
Express (2 + ‘\]—_3) (3 +- 3) in the form of a + bi and sim
Find the multiplicative inverse of (-4, 7)

Factorize 9a% + 16b

Define union of two sets and give an example.

If A and B are any two sets then prove (A UB) = A’
Define tautology and absurdity.

If A and B are non singular matrices then prove =B

23
Find the inverse of matrix A ={ }
-4 5

0 2-3i
IfA= then show that’A is skéw-hermitian.
-2-3 0

Solve the equation x'? - x'"* - 6=

Using factor theorem show that (x — 1) 1. of 2 +4x -5

2
1 ; .
= +xl)+(x Zr, into Partial Fractions.
A B

x f(x+3) “x— 17 x+2 Tx+3
{Wo tepms ofthe sequence: 1, 3, 7, 15, 31, —--
AdP is 3gy- 1, find its first three terms.

4 . . 4
geometric sequence: 1 +1, 2, T+

Calculate (0.97)° by using binomial theorem.
Expand upto 4 terms: (2 — 3x)"” taking the values of x such that expansion is valid.

+ £ Calculate the value of B.

(16)

(16)
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Q.4 Write answers of any NINE questions: (18)
(i) Find 8, if A = 1.5cm, r =2.5 cm

- o ogse gL o3
(ii) Prove 2sin 45 +5 cosec45 _‘\ﬁ

(iii)  Prove (tan® + cot B)2 = sec’ Bcosec’®

) tano+tanf  sin (o +B)
(iv)  Prove " = — anp = sin(o—p) %
2] 2]
tan 5 + cos E
) Prove cmg o 8 =secB
2 2 ( )

(vi) Provesin G— ] sin (%+ BJ =% cos 20

(vii)  Find the period of cos2x.
(viii) Find the area of a AABC, if b = 37, ¢ = 45, o = 30°50
: abe
(ix) ProveR= y
(X)  Prover rrr=A?

(xi)  Prove cos(Sin™' x) =1 - %
(xii) Find the solution of sec x =—2 which lie in [0,
(xiii) Find the values of 8 satisfying the e

Note: Attempt any THREE questio!
Q.5 (a) Show that the set {1, w, w’)

(b) Find n so that % may be A. een a and b. 3)
25 -1
Q.6 (a) =73 4 2 |by using column operation. &)
122
(b) the probability that the sum of dots shownis 3 or 1. 3)
Q.7 (a) Z_p =3 may have roots equal in magnitude but
(5)
(b) 1o prove that 1 +‘% +% +4]83152 f Sp— '\‘E 3)
Q8 (@ e terminal arm of the angle is in the I quadrant, then find the
(5)

alue of sin 18° without using table or calculator. Hint: 56 =20 + 36 = 90° 3)

1 1 1 1
ove that R =ab The toa (5)

Q9 ()

(b) Pfove that Tan™ % 3)
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MATHEMATICS INTERMEDIATE PAR

(Objective Type)
Total Marks: 20 Ti

minutes

. The choice
question with
‘two Or more circles

Q.1 Four possible answers A, B, C and D to each question
which you think is correct, fill that circle in fronize
Marker or Pen ink in the answer hook. Cutting ogff;
will result in zero mark in the question.

(1) In an oblique triangle, if a = 200 ; b = 120 and includ )", then its area will be

equal to:
(a) 6000 (b) 5000 (c) 200 (d) 12000
(2) If “R” is the circum-radius, then its value is:
ac ab abe
@ 35 ® a @ 3
3
3) The value of sin (cns'l 39 is equal to:
1
(@ 1 (b) -1 @ 3
(4)  The solution of cos ecf =2 in intery. i§’equal to:
n 7n n n 5m TR
@ §g © 3.7 @ 3.
(5) Ifz = cos @+ i sin 6, the
(a) 0 (€ 2 d 3
(6) For any two subse t U, then (AUB) is equal to:
(a) AUB’ () A'uB’ (d) A'nB’
(1)  If“A”isasq ' =— A, then “A” is called:
(a) Skew Syimme ymmetric (¢) Skew Hermitian (d) Hermitian
8) ifA iS a singular matrix, then ‘x’ is equal to:
(b) 4 (© 6 @ 7
)] If P are roots of ax® + bx +c = 0, then a. B is equal to:
(a) - (b) a/b (€) cfu (d) alc

(10) If “w” is a cube root of unity, then (1 + w - wz)(l -w+ wz) will be equal to:
(a) 3 (b) 4 © 2 @ 1
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11

12)

(13)

(14)

(15)

(16)

a”n

(18)

(19)

@0

Hm: ﬁ + xA? then “A” is equal to:

(a) -1 (b) 3 () 2 (@ 1

The nth root of product of n Geometric Means between a and b is equal

(a) (ab)'" (b) a'b" (©) ﬂ\)rE (d)

Ifin A.P;a,3 =2n - 5, then a, will be equal to:

(@) 2n+1 (b) 2n-1 () n+l d) \n-
n!

m is equal to:

@ C (b) P, © "C Pr

Number of signals given by 5 flags of different colours using time equals.

(a) 30 (b) 40 (c) 50 60

Sum of even co-efficient in the expansion of (1 + x)" @

(a) 2n+l (h) zn-l (I:) 2n (d) 21-n

Third term in the expansion of (1 - 2x)m is equalite:

(a) -9x’/4 (b) 9x%/4 ( d) -4x%9

@ 316° ) 570 © M @ ro
If 6cos? @ + 2 sin® §= 5, then tan® @will bf'equal to:

The area of a sector of circular region of radi gle @is equal to:

@3 ®) 3 3 @ 3

Period of sin % is equal to:

2n

@) 10n Qb/ © 2n @ 5

<
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Q2
0]

(ii)
(iii)
(iv)
v)

(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
Q3
(i)
(ii)
(iii)
(iv)
v)

AR ARRRRES RSN ARRR R AR R AR

i SECTION-T ;

Write answers of any EIGHT questions: (16)
Find the modulus of complex number 3 + 4i.

11
a5

Simplify by justifying each step 1 by writing propefti
475

Factorize the expression 9a° + 16a°.
Define absurdity and give one example.

4x
Solve the system of linear equations. 3 y

1 21
Find the value of xif | 2 x 2

36

Define Row Rank of a matrix.
Solve the equati8on X2 X
If A = {1234}, B , C = {5,6,7,8,10} verify distributivity of union over
intersection.

Find the inverse o

(16)

11 . . . . . .
If— 1p g arein Arithmatic progression (A.P) show that common difference is %ﬁ?c
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(vi)
(vii)
(viii)

(ix)
(x)

(iii)
(iv)
)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)

(xii)

Note:
Q.5

If 5,6 are two Arithmatic Means (A.M) between “a” and “b". Find “a” and “b".
1 | 1
If the numbers Y oR+1aE e in (H.P) Hormonic Progression, Find “K”.

How many words can be formed from the letters of “PLAN" using all letters no letter is to
be repeated?

If "es = "cy, where ¢ stands for combination then find value of n.
Verify the inequality n > 2" - 1 for integral values of n=4,5.

wagn

Prove that Hormonic Mean (H M) between two numbers

‘Write answers of any NINE questions:
Prove the fundamental identity cos’B +sin’ 0= 1.

. 2tan 0
Verify the result tan2 8 = T—wle for 8 = 30°.

(18)

11°+sin 11°
Show Ihmi‘:DS 5 an - = tan 56°.
cos I1°—sin 11

Prove that cos 330° sin 600° + cos 120° sin 150
Find the period of cos ec (10-x).

Show that y=4R s‘m% siﬂl;l sin% Wil us! nﬁﬂnn.

Find the value of cos (s'm'l %]

cot’ 61
1+cot’ 0

Show that =2cos®

Express the following dif} duct of trigonometric functions cosw 7 € — cos 0.
2°45, A = 74°32’, then find “B” and “a”.

n two sides and their included angle a = 200, b = 120, y =

43

(b) d the value of & if A is singular matrix, A=| 7 3 6 |. 3)
231
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Q.6 (a) If the roots of px” + qx + q= 0 are a and b, then prove that \/%+‘\/E +’\/§=0. (5)
4
X

(b) Resolve into partial fraction - (3)

Q.7 (a) The sum of an infinite geometric series is 9 and sum of square of its

Find the series. )
2 3
(b) Ify =% +%(%) + % (SAJ + .ecvveereneny then prove that (3)
Q.8 (a) A railway train is running on a circular track of radius 500,
of 30Km per hour. Through what angle will it turn in 10 s (5)
(b) Iftanct= _sj and sin B = % and neither the ternf of the angle of
measure a nor that of B is in IV quadrant. Find si d co (o + ). 3)
Q.9 (a) One side of a triangular garden is 30m. If (s enangle are 22“% and 112“%.
find the cost of planting the grass at the ra #r square meter. (5)
(b) Prove that tan™* % +an”' %— tan” g X 3)
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Allow minutes

. The choice
0 question with
‘two Or more circles

Q.1 Four possible answers A, B, C and D to each question
which you think is correct, fill that circle in fron
Marker or Pen ink in the answer book. Cutting o/ "
will result in zero mark in the question.

(1) If A ,G ,H have their usual meaning, G*=

(@ H (b) A © Ax d) A/H
(2)  "P.=
(@ n (b) O (d) n!
(3)  The multiplicative inverse of 1 - 2i is
@ 1+21 b) -1+2|‘ ) 1-;2:‘
4) The number of identity elements in a l
3

(a) Finite (b) 2 d 1
1 [l

(5) The mnlnx

(a) Null matrix (b) Id matrix (¢) Diagonal matrix (d) Scalar matrix
K
(6) If 4 = 0. Then v:
(a) £16 (b) 0 () %4 d) +8

(7)  The product of roffs of fle equation 3 x* + 4 x=0is

(© 0 d 4
(8) + 5 is divided by (x - 1), remainder is
) -10 () 8 d) -8
(L)) + B(x + 2), then A=
(b) 4 © 5 d) 1
(10) ean between 3 and 7 is
21
(b) 5 (€) 5 d 21
(11)

® 5 © w3 @ o
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(12)

(13)

(14)

(15)

(16)

a7

(18)

(19)

(20

Solution of cnt6=%in IIIrd quadrant is

5 7 4
@5 ® 5 © 3 @ =
If "Cyg = "Cyq then n=
(a) 24 (b) 8 () 20 (d) yus

The number of terms in the expension of (1 + x)m is

(a) 3 (b) 4 (¢) Infinite inite
The sum of coefficients in the expension of (1 + x)° is

(a) 8 (b) 16 (c) 32

cot® é- t:ﬂsec2 f=

(@) 2 (b) -1 © 1

tan [@W} =

(a) coL & (b) tan & (c) (d) -tan &

Domain of y = sinx is

@ IR ® [-1,1] © g @ Q

In any triangle ABC, with usual no; +¢*—2bc cosa =

@ A ) 0 : @@ 1
s(s-a) _
be ~
(a) sin a2 (b)_sin (c) cosal2 (d) cos pr2

&
&
Ky
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Q.2 Write answers of any EIGHT questions: (16)
(i) Check the closure property w.r.t “x” on {-1, 1}
(ii) Define modulus of a complex number.
(iii)  Find multiplicative inverse of —3—5i.
(iv)  Write down power set of {a{b,c})
(v) Construct truth table for an implication.
(vi)  Define Semigroup.

{20:(] [lx y} [4
(vii) Find x & y if +2 =

1y3 02 -1 1
21
(viii) Find A™'if A =[ ]
6 3

(ix)  If A is a non-singular matrix, then s
(x)  Solve2x”+12x - 110=0.
(xi) If @is cube root of unity and W
(xii) Discuss the nature of roots of 25X
Q.3 Write answers of any EIGH' (16)
@
(i)
(iii)
(i)
) ce and give an example.
(vi) mean between — 2i and 8 i.
(vii) ite geometric series 4 + Z\E +2 +\ﬁ + L.
(viii) are in harmonic sequence, find k
(ix) anypways the necklaces from 6 beads of different colours can be made.
(x) MO+ 4 4 ... 42" = 2" _ | then check the statement for n = 2 and n = 3 is either true or

(xi) Evaluate (9.9)5 using binomial theorem upto two decimal places.
(xii) Expand (1 + x)"m upto 4 terms.
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Q.4 Write answers of any NINE questions: (18)
(i) Define “right angles triangle™.
(if)  What is the length of the are intercepted on a circle of radius 14 cms by the arms of a central

angle of 45°7
1
(iii)  Find the values of sin 8 and cos ® when tan 6 -3 and the terminal arm of the@ngle i ad ii.
(iv)  Prove that: cos 306° + cos 234° + cos162° + cos18° = 0 without using calghlator:

w) Prove that: sing (45° + a) =é (sin o + cos @).

sin o — sin a-B a+B

(vi) Provethe ldentltysina+sinﬂ=lan 5 a5

(vii)  Find the period of cos % .

(viii) State ‘The Law of Sinces’.
(ix)  Find the area of the triangle ABC when its sides are a =
(x) Show that sin™ (—x)=— sin”! x.

1
(xi)  Find the solutions of the equation cot 8 =E. B lies in

D

4
(xii) Solve the equation sec’@= 3 00, 2n]
(xiii)

Note:
Q.5

Q6 (@

(b)
Q7 @

5. . 2 3
f x” in the expansion of (x - KJ
1 1
1+sin0  1—sin@
e angles of the triangle ABC, show that

=2sec’ 0. [©)]

Q9 (@ ve atr=% with usual notation. (5)

®) w that tan(sin™' x) = -2 3
—X
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Q.1 Four possible answers A, B, C and D to each questio
which you think is correct, fill that circle in front

1)

2)

3

@

(5)

(6)

(7

(8)

9)

(10)

(1

(12)

Marker or Pen ink in the answer book. Cutting or,
will result in zero mark in the question.
L(1+H)' =

(a) 2 (b) 4 () 8
The conjunction of two statements p and q is denotdd
@ pegq (b) p—gq (© q-—p
IflAl = 5, then 1A'l =
@ -5 ® 3 ¢
ab cd
1f =2 then
cd ad
(a) 2 (b) -2
No. of roots of the equation (x — 4)1 =x>
(a) 2 (b) 4
If w is cube root of unity, then
(a) -8w (]

% will be propef/fraction

(a) 1 2 (© 3
The series a #ar + ar converges, if
(a) >1 (b I =1 © [r=]]
A,G,
(a) (b) G.P (¢ H.P
For an eve nge of its probability P (A) is
-1<p( (b) 0<P(A)<1 (¢) 0<P(A)<I1
1 s =W, thenn =
(a) (b) 4 © 6

@ ) thterm ®) ("2—2)111 term (¢) (% Jth term

(d)

(d)

(d

(d)

(d)

(d)

(d)

(d)

(d)

(d)

)

infinite

-8

<1

series

P(A)=1

&5 3 \ih term

he choice
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(13)

a4

(15)

(16)

a”n

(18)

(19)

@0

2" term of (a + b)” is

(a) a’ (b) 7ab®

gmdisanamgle.

(a) acute (b) obtuse
Tan (a-90) =
(a) Coto (b) —Cota
Period ol'%sin 2xis
@ 5 ®) n
In an equilateral AABC
(@) n>n (b) ri<r;
With usual notationsa+b-c=
(a) 2s (b) 2s—2c
Sin™ (0) + Cos™ (0) =

s T
(a) 2 (b) 3
If Sinx = - 1‘2@ then x =

x 4n
(a) 3 (b) 3

&
&
Y

() 7a% ) 7ab
(c) straight (d) refexi
(¢) Tano )
© 2=n T
© n= (d) rn#n
(c) 2b d) 2s-2a
© / @
2n sn
3 @ 73
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Q.2 Write answers of any EIGHT qu

(i) Prove that z =z iff z is real.

ions: (16)

(-2 +31)°

I+i
(ili)  Does the set {0, -1} possess closure property with respét
(iv)  Write theset {xIx € pAx <12} id descriptive and 2B
(v)  Prove that P — p v q is tautology.
(vi)  Define a group.

(vii) If A is any square matrix of order 3, show that A iskew symmetric.
(viii) Define Skew Symmetric Matrix.

(ii)  Separate into real and imaginary parts.

((Yaddition (i) multiplication?

' [1 2} [0 0}
(ix) IfA= 4 b and A2 = 00 , find values o

(x) Find roots of equation 15x% + 2x — 2 by psing quadratic formula.

(xi) 3
(xii)
Q3 (16)
(i)
(i)
(iii)
(iv)
) ¢ is —857

i S y - - X+y . X+
(vi) of'the q ence X° +y ,x+y,x_y,......... 15(’(—_#

- 3 1
(vii) 5 725 F e )
(viii) ere A, G and H are arithmetic geometric and harmonic means between a and b
(ix) fn, when "Cy; ="Cq
(x) AW............+ 2" 2"~ | then verify for n=3

1

(xi) the fifth term in the expansion of (% X - 3%)

(xii) Expand (1 —x)"" up to 3 terms.
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Q4
)

(ii)

(iii)
(iv)
v)

(vi)

(vii)
(viii)
(ix)
(x)
(xi)
(xii)

(xiii)

Note:

Qs

Q.6

Q7

QS8

Q9

Write answers of any NINE questions: (18)
"'_ﬁ] = sin

If o, B, yare the angles of a triangle ABC then prove that Cas ( 2

sinf —cosf tan /2
Prove that <050 + sin® on 872 = tanB/2.

8 :]
Show that 2222 | 9538 (g, %
cos® sin@
Find the period of Cot8x.
State the “Law of Sines™.
Find the area of the triangle ABC given two sides and their inclu
a= 200 b=120,v=150°
Ifa= 2 be sinet then show that 4 = s(s —a)(s—b)(s—¢)
1
Find the value of sec (cnr)s’l EJ
Find the solution of cot = ﬁ 8¢e [0, 2n]

Solve the equation 1 +cos x =0.
Verify that sin® 76 + sin® /3 + tan’ /4 =2,

cos0 + tan® sin® = secB;  verify!
If cos® =% —IV then find the value of tan®
Attempt any THREE questio
(a) (5)
(b) 3)
(a) (5)
(b) 3
(a) fx2 + (mx + ¢)* = a will be equal if > =a’ (1 + m?). (5)
3 1
(b) induction to prove that 3+ 6+ 9+ ...+ 3n= jnle for all Positive
3)
=Tan0 + sec® (5)
5in@ — 4 cosB in the form r sin(@ - ¢). 3)
(a) he sides of a triangle are x2 + x + 1, 2x + 1 and x2 — 1. Prove that the greatest angle of
iangle is 120°. (5)
| Il =
11 -1l _T
(b) Prove that 2tan 3+ tan 7% (3)
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- 6 c 7 c 8 b 9 c
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Chaprer
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