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Chaprer 1

EXERCISE 1.1

SHORT ANSWERS TO THE QUESTIONS

Q.1 Given that f(x) = \)x +4 , then find f(x — 1).
Sol: x=+JA putin(2) P=h[A

Q.2 Express the area A of a circle as a function of its
circumference C. (Lahore Board 2017)

(Bahawalpur , Rawalpindi Board 2019)

Sol: Letr be the radius of the circle.

So, its area =A=1Ir2 )

Its circumference = C = 2nr e (2)

Cc C
From (2) r:; put r:ﬁ in(1)

Q3

Express the volume V of a cube as a function
the area A of its base.

(Sargodha Board 2017)(A.J.K
Let x be the side of the cube.

Sol:

So, its volume=V=x-x-

From (2) x =\IK put in

Q4 Show that x e paramelric
equations of pa
(Laligre Board 2017 G-1)
Sol: x=at
y =2at
y =4dax
Putting eq uation (ii) in equation (iii)

Which is true. Therefore equation (i) and equation
(ii) are parametric equations of parabola.

y2=4ax

FUNCTION

Sal:

iice x by —x
==

o) +1
¥+x  (X-x)
==l ST w1 =—f(x)

-, Itis an odd function

LONG QUESTIONS

Q.1 Show that the parametric equation.
x=acos B, y = b sin 8 represent the equation of

ellipse?‘{ + el 1. (Multan Board 2014 G-1I)
Sol:  The parametric equations are.
X =acosh......... (1)
y =bsinb...... (2)
We eliminate the parameter “6" from equation
(1) and (2).
By squaring we get.
X=a’cos’®d = 35 = cos™® ... 3)
y'=b’sin’0 = ﬁ = sin® ... 4)

b

eq. (3) + eq. (4) we get.
2 2
Ez +%r = 0570 + sin°0
XZ 2
=1

Which is the equation of ellipse
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Q.12 If f(x) is a function such that f(-x) = f(x), then f(x)
MULTIPLE CHOICE QUESTIONS is said to be:
Q  Each question has four possible answers. Select (a) Odd (b) Even
the correct answer and encircle if. (c) Constant (d) Lin

Q.1  Which of the following is an odd function?
(D.G.K Board 2014 G-1I)
(a) cosx (b) cos hx
(c) sin hx (d) sin®x
Q.2 Ifyisimage of x under function f, we write it as:
(D.G.K Board 2014 G-H)
() x=f(y) (b) y=f(x)
(c) y=1(x) ) y=x
Q.3 Iff(x) = 2x + 5, then f{2) equals:
(D.G.K Board 2014 G-I)
(@) 1 (b) 9
(©) -9 (d) -1
QA4 The function is said to be an even function if f(—x)
() —f(x) (b) f(—x)
(c) f(x) (d) None of these
Q.5 If f(—x) = f(x), then f(x) is called:
(Multan Board 2014 G-I)
(a) Odd function (b) Even function
(c) Explicit function (d) Implicit function
Q.6 f(x)=cosx+sinxis function:
(Bahawalpur Board 2014)(Faisalabad Board
(a) Even (b) Odd
(c) Botheven & odd (d) Neither the
Q.7 Iff(x)=cosx, thenf(0)="?
(a) -1
) 0
Q.8 2 sinhx isequal:
(a) e*+e™
&
© re
Q.9 A function defj
(a) Even
(c) Identity funi
Q.10 x=a metric equations of curve
(Sahiwal Board 2013)
(a) Ci (b) Parabela
(c) Hyp (d) Ellipse
Q.ll x= =b sin 8 are parametric equation of:

(Multan Board 2013 G-11)
(b) Ellipse
(d) Hyperbola

(a) Parabola
(c) Circle

(2) Linear function (|
(c) Constant function
Q.14 Iff(x) =x’, then f(2)=?

(2) 8
(c) -2

Q.15 Equals x = 3 sif t represent equation
of: {D.G.K Board 2013 G-11)

) Circle

d) Hyperbola

P of a square as a function of its

(D.G.K Board 2012 G-1I)

2011 G-1)(Faisalabad Board 2017)
(Bahawalpur Board 2019)

(b) P=2[A

(a) Line

() P=4/A
Q.17%The térm function was introduced by:
l(n) uler (b) Leibniz
(c) Cauchy (d) Newton
Q.18 The volume V of a cube as a function of the area A
of its base is:
(@ /A’ (b) A°
© VA @ VA
Q.19 If f(—x) = f(x) for all x in the domain of f, then f is:
(a) Constant function (b) Identity function
(¢) Even function  (d) Odd function
Q.20 The area A of a circle as a function of its
circ%rznt'erence Cis: )
o
@ 2n ® 4n
c c
(O W 3z
Q.21 The symbol y = f(x) ie. y is equal to f of x,
invented by Swiss mathematician
(a) Euler (b) Cauchy
(c) Leibniz (d) Newton
Q.22 If a function f is from a set X to a set Y, then set X
is called the ———of f:
(a) Domain (b) Range

(c) Co-domain (d) None of these

Q23 If f: R — R defined by f(x) =2 ¥ x € R is a/an
function:
(a) Exponential (b) Inverse
(c) Constant (d) Implicit
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Q.24 IF f(x) = X = 2" + 4x — 1, then f(0) = Q35 tanhx=——
@ ® ®) 1 @ o )
(c) =1 ) 2 ¢ +e
Q.25 The function y = e*** = 2x is a/an (c) el * e_‘
e —¢

function of x.
(a) Constant (b) Explicit
(c) Exponential (d) Logarithmic
Q.26 y = log.x, where a > 0 and a # 1 is called a
function of x:
(a) Implicit (b) Logarithmic
(c) Exponential (d) None of these
A function P(x) = 6x* + 7x* + 5x + 1 is called a
polynomial function of degree with
leading coefficient
(@) 4,6 (b) 2,7
(€ 2,3 ) 2,5
Q.28 If a variable y depends on a variable x in such a
way that each value of x determines exactly one
value of y, then y is a of x:
(a) Independent variable
(b) Not function
(c) Function (d) None of these
Q.29 If y = f(x), then the variable x is called
variable of a function f:
(a) Dependent (b) Independent
(c) Imageof'y (d) None of these
Q.30 If f(x) = x* = 2x* + 4x — 1, then f(1) =
(@) 1 (b) 3
(©) -1 @2
If f(x) = x*, then the range of f j
(a) Set of all non-negative rgal ni
(b) Set of integers
(c) Set of real numbers
(d) Set of rational numb
Q.32 If the degree o]

~3

Q.2

Q3

—-

it]

. then i a linear function:
(a) &
(c) 2
Q33 cothx= d hyperbolic cotangent
function:
e'+e™ 2
(a) = b) c.f =
et
© ==
Q.34 coshx= 2 is called ——— function:
(a) Cosine (b) Hyperbolic cosine

(c) Inverse cosine  (d) None of these

Q.36 y=\]x—| is afan
(a) Constant
(c) Explicit
Q.34 If f(-x) = f(x),
domain of f, then
fui

nction f is called a/an
Board 2017 G-1)
Linear
Even
function:
(b) Odd
(d) None of these

(a) Const:
(©) Odd
Q38 f(x)= s

(b) cosh2x
(d) tanhx
function:
(b) Odd
1 (d) None of these
Q. lfy is easily expressed in terms of the independent
variable x, then y is called a/an function
of x:
(a) Constant (b) Implicit
(c) Explicit (d) Inverse
y = logex is known as the
(a) Common logarithmic
(b) Natural logarithmic
(c) Exponential
(d) None of these
Q.43 A function I : X — X for any set X, of the form

of x:

Q42

I(x) =x V x € X is called a/fan ———— function:
(a) Constant (b) Implicit
(c) Identity (d) Inverse

Q44 X’ +xy+y =2isa/an function of x:

(Faisalabad Board 2019)
(a) Constant (b) Inverse
(c) Explicit (d) Implicit

Q45 cosh’x—sinh'x=
(Lahore Board 2018 GI)
(@) 1 (b) -1
©0 (@2
Q.46 1f x = at® and y = 2at all equations of a curve, then t
is called.

(Balawalpur Board 2018)(Sahiwal Board 2019)
(a) Variable (b) Constant
(c) Parameler (d) Co-efficient
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Q47 f(x)=sinxisafan function:
(a) Constant (b) Odd

(c) Even

Q48 Ifx =¢, theny =
——ofx:

(2) Common logarithmic

(b) Natural logarithmic

(c) Exponential

(d) None of these

A function f from a set X to a set Y, then set of

corresponding elements y in Y is called the

of f:

(a) Range

(d) None of these
log.x = In x, is known as the

Q49

(b) Domain

(c) Co-domain (d) None of these
In y = f(x), the variable y is called
variable of a function f:

(a) Dependent (b) Independent

(c) Pre-image of x  (d) None of these

Q.50

Q.51 The term function was recognized by German
Mathematician
(a) Euler (b) Lagrange
(c) Newton (d) Leibniz
Q.52 Let X and Y be the set of real numbers, a fu n
C:X > Y defined by C(x) =a Vxe X0 Y
and a is a constant number. Then C is call
function:
(a) Constant (b) Implicit
(c) Identity (d) Inverse
Q.53 A function, in which the variable
expenent  (power),
function:
(a) Constant
(c) Exponential
Q.54 If x and y are so
expressed in terms
then y is called a/;
(a) Constant
(c) Implicit
Q.55 sinh™ x5
(a) In (x in (x +'\fx' + 1)
() R —
Q.56 cos h™"%:
@I (1R-1) &) in(x+x+1)

© I (x+=1) @ ’"(x—l)

Q.57 tanh'x=

x-1 2
, @7 x#2  (b) X4+ TC e 4
2 +7x +4
(o 2= +10x+ (d) a® +tx+c
.62 Which one is a constant function?
(a) f(x) =2¢ (b) f(x)=x
(©) f(x)=3x+1 (d) f(x)= 14

Q.63 Which one is an identity function?
(a) f(x) = x* (b) f(x) = g(x)
(c) f(x)=x (d f(x)=1
Q.64 Which one is not an exponential function?
(@) 2 (b) n*
(0) CIES
Q.65 Which one is an exponential function?
(a) 2* (b) x*
(c) log>x (d) x*°
Q.66 If f(x) = ax + b, where a # 0, b are real, then f(x) is
a:
(a) Constant function (b) Absolute function
(c) Linear function (d) Quadratic function
Q.67 If f(x) = Ixl, f(x) is a:

(a) Constant function(b) Absolute function
(c) Linear function (d) Quadratic function
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Q.68 If f(x) = x", where n is a positive integer, then f(x)
is a:
(a) Constant function (b) Absolute function
(c) Linear function (d) Power function

Q.69 sinhx=
1 1
(a) 5 (e*—e™) (b) 5 (" +e™)
(c)e*—e™ (d) e*+e™
Q.70 coshx=

1 1
@75 —e™) ) 3 +e™)

1 1
(c) (" —e™) ) F(+e™)

Q71 tanhx= (Rawalpindi Board 2017 G-II)
@ e ) %(e’ e
(c)e‘+e (d)e +e™
Q.72 If y is an image of x under the function f, we
denote it by:
(a) x=1(y) ) x=y
(c) y =f(x) ) f(x,y)=c
Q.73 Inverse of f(x) =\fx + lis:
1 2 1 ;
(@ F=x"-1 (b F(X]—m
(© F'=1-x (@ Mx=x"+1
Q.74 1If f(—x) = —f(x) for all x in the domaia of f, then {
is:
(a) Linear function (b) Identity func
(c) Odd function (d) Eve
Q.75 If fis any function, then
(a) Even
(c) One-one (
Q.76 Let f(x) = cas x, thej
(a) Even functio
(c) Power func
Q.77 Let f(x)
han Board 2015 G-1I)
(a) Evenf
(c) Power functigp
Q.78 Let
(a) CLi (b) An even function
(c) N f€ven nor odd (d) A constant function
Q.79 Parametfig, equations X = a cos t, y = a sin t

he equation of:
(Bahawalpur Board 2018)
(b) Circle
(d) Ellipse

(a) Line
(c) Parabola

Q.80 Parametric equations: x = a cos 8, y = b sin 8
represent the equation of:

(a) Parabola (b) Hyperbola
(c) Ellipse (d) Cirg
Q.81 Parametric equations x = =b tan 6
represent the equation of:
(a) Line
(c) Ellipse
Q.82 cosh’x—sinh’x =
(a) -1
(c) 2
Q83 cosh'x=
(b) In (x + F )
x+1
(d) 21n _

£3 sin t represents:

(Lahore Board 2014 G-1I)
(b) Circle
(d) Hyperbola

(Gujranwala Board 2013)
(b) cos h2x
(d) 2 cos h2x
A function f : X — Y defined by f(x) = x is called:
(Gujranwala Board 2012)
(a) Identity function (b) Constant function
(c) Linear function (d) Odd function

(c) sinh2x

Q.87 x=acost,y=asinl are paramelric equations of:
(Lahore Board 2012 G-I1)
(a) Parabola (b) Circle
(c) Ellipse (d) Hyperbola
Q.88 scch’x=
(a) cos h’x (b) 1+tan hlx
() 1 —tanh’x (d) tanh'x - 1
Q.89 If f(x) = x sec x, then f(0):
(Faisalabad Board 2016)
(a) -1 (b) 1
©0 (d) e

Q.90 The expression In {x +xI+ 1} equals:
(Lahore Board 2016 G-1)

(a) sinh™'x (b) cosh™'x
(c) tan h'x (d) cosec h'x
Q91 f(x)=xcotxis: (Sargodha Board 2016)

(a) Linear function
(c) Even function

(b) Quadratic function
(d) Odd function
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. _ Q.103 The function y =27 + x*is a/ an:
Q%2 ?;:i’f = [h{)l‘; I"ZZB Hand 20T (Lahore Board 2019)
R - ” (a) Constant function (b) Even function
(e) =3 (d) (c) Implicit function (d) Expliei function
- Q.1041f fix) = x* + x, then fix) isy d2019)
Q93 — = (Gujranwala Board 2018) (a) Constant function (b
(a) Sinx (b) Cos x (c) Odd function ( on
(c) Sinh x (d) Cosh x Q.105x =3 cost,y =3 sintr
Q.94 A function I: X — X of the form I(x) = x, . an Board 2019)
Vxe Xis called. (Sargodha Board 2017) (a) Line

(a) Linear function (b) Constant function
(c) Identity function (d) Even function
f(x) = x is afan: (Gujranwala Board 2014)
(a) Even function
(b) Odd function
(c) Neither even nor odd
(d) Cubic function
Let f(x) = x* + cos x, then f(x).
(Lahore Board 2018 G-I)

(a) Odd function (b) Constant function
(c) Even function  (d) Neither even nor odd
If at least one vertical line meets the curve at
than two points then curve is.

(Lahore Board 20,
(a) A function (b) Not a function
(c) One to one function (d) Onto function
The linear function f(x) =
function if.
(a) a=0,b=1
(c)a=0,b=0

,[1 ﬁ:_l—f]_
n|T+7 o =,x

(a) cosh™ x

Q.95

Q96

Q97

Q98

Q.99

(c) sech™ x
Q.100 The linear functi
if. (Sargodha

(a) a=10, ,b=1
(c)x=1, =10,b=0
Q.101Cosh 2x &": abad Board 2019 G-1I)
B _o-x 2x 23
(@) [ € ) [ ;e

©=
Q.102 The rangef f(x) = x> is
(Gujranwala Board 2019 G-I)
(b) (—o=, =)
@ (0,=)

(a) (-=<,0)
(c) (-1.0)

(c) Ellipse
Q.106x = at” andy
the curve.

(a) ¥’ 54

— sxz0
Xz !

ﬁahawal"pur Board 2016)(Multan Board 2017 G-I)
'So : fog (x) f(g(x))

l 1+x" x* 3f 1+x2
=f xz 2 Tl
Find fof(x) if l(x) = V‘x +1
(Lahore Board 2016 G-I)

Sol: fof(x) = f(f(x)) = I'(\]x + 1) = \Nx +1+1
Q3 Ifg(x) =;I: , find g o g(x).
(Multan Board 2017 G-1)
Sol: gog(x) =glgx)
1 1 ‘.
= g (?) = l 2 = T =X
Sl
Q.4 Find fog(x)if f(x) == (x) = 1
£ k-1 Bx)=y
(Sahiwal Board 2018)
Sol: fog(x)
=f(g(x)
(1)
=flz
IxI
L 1!1 —x’ '\il -x
X2 IxI
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Q5 Find ' (x) ; f(x) = (x+9)°
(Lahore Board 2010, 2017 G-11)(Bahawalpur Board 2014)

Sol: See Long Question 1
Q.6 Without finding the inverse, state the domain
and range of I'_l, where
f(x) = 2+x—1.(Lahore Board 2015 G-1)
Sol: For domain, we musthavex-120=>x21
=3 Domain f = Dy = [1,4o[
For range, x—120= x—120>22+4fx—-122
=1x)22
Range f=R= [2,4o9]
By definition of inverse function f~', we have
Df™ =domain f™' = range f= [2, e[
Rf™ =range f~' =domain f = [1,+eo]
Q.7 Without finding ™ '(x), state domain and range
of £1%) if f(x) =\[x + 2
(Bahawalpur Board 2018)
Ans. f(x)=1/x+2
Dom f=[-2, [
range f=[0, e [
Dom ' = Range f= [0, =[
Range ' = Dam f = [-2, [
Q.8 Iff(x) ='\4‘x +1 and g(x) =%, find g
(Laho: G-11)
Sol: gof (x) =g(f(x))
Q.9 For the real value
f(x) =
Sol: See Long
Q.10 f(x) =3x' - 2x*, , find f(g(x)).
(Lahore Board 2019 G-I1)
Sol:  fog( 3[e()]" - 2(g(x))*

270 .11 4
2|V :3(??)‘2@)
48-8x 8(6-x)

_86-%)

X x X

LONG QUESTIONS
Q.1 For the real valued function f, defined below,
find (i) £'(x) (i) ['(=1) and verify

£(7'(x)) = 7((x)) = x wher
f(x) = (~x +9)°
(Bahawalpur Board 2014) ha rd 2016)
Sel: (a) Let y = f(x)fj = y= 4oy
Solving the equation
1
y3 ==x+9%=
(£(x))

1
h(—x + 9’ = 9~ [(~x + 9P
(x+9)=9+x-9=x
Fanthe real valued function f defined as

, f(x) = M , find (x) and find I'(~1) and
verify. f(f"(x)) = (fx) =x

(Lahore Board 2019)
2x+1

ol: Lety=f(x)= :—+I

yx=1)=2x+1

xy—ys2x+1

Xy—2x=1+y

X(y=2)=1+y

1y o

=52 =fF®

Replace y by x

f_()_l+x
f(f'(x))

2(1+;§)+I 2+2x+x-2
f(].;,xj x=2 _ x=2 3
=Hx-2 l+x_l “l+x—x+2 3
x=2 x—2
F(f(x))
+2x+1 x—1+2x+1
_t_,(2x+l)_ x=1 x=1 C3x
U= T2+l Tae1-20427 37
x-1 x-1

-1)_0
- 1)__4_—21—_—3=n
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.13 lim (3% +7x - 1
MULTIPLE CHOICE QUESTIONS Q13 fim (x'+7x-1)s
Q  Each question has four possible answers. Select (a) 20 (b) 21
the correct answer and encircle if. (c) 25 (d) 26
Q.1 IfFf(x)=+fx + 1, domain of f equal to: Q.14 If f(x) = 4x — 1. Then (1) =
(Sahiwal Board 2014) Eag 31 (h)
@ (1,%) ®) (-1,~=) -
(© [-1, ) (d) (—oe,) Q.15 Let f(x) ——-\!9 X, set:
Q.2 If f(x) = 2x + 1, then f of (x) is equal to: (@) ] o0, 00|
(Rawalpindi Board 2013)(D.G.K Board 2013 G-I) © [3,]
() 4x+1 (b) 4x+3 Q.16 Letf(x)= \f : ain of f is the set
(c) 4x-3 (d) 4x—1 1> N:lxl<2}
. Ix + 21 . )l (xe 1:1xI=22)
Q.3 The range of the function f(x) = 12 7 =2 is: 9% + 1, then fog(x) =
(D.G.K Board 2015 G-1I) b) 3-2x
(a) (1} () {-1.1) (d) 2-3x
(© (-1} (d) R-{-1,1} Q.18 If f ithen the valuc of fof is equal to:
Q4 Therange of f(x)=x"is: (D.G.K Board 2015 G-I) (a) X ’ (b) x —2x2+2
(2) (~o0, ) (b) (==, 0) s =2 () x'+2x*-2
() [0, %) () (-1,0) Q=4 —x, g(x)=2x+ |, then gof (x) =
Q.5 Range of f(x)=(x - 5)’ is: (D.G.K Board 2012 G-I) Y (b) 7-2x
(a) [5, <) (b) (5, ) 2x (d) 9+2x
(c) [0,ee) (d) (o<, ec) )=Ax+ 1, then domain of f(x) is:
Q6 Letf(x)=4—x, g(x}=2x+ I, then gof (x) 5 (@) [0, =) (b) [-1,)
(@) 5—x b) 7-2x () [1,00] (d) [1,0)
(c) 9-2x ) 9+2x If f(x) =\J‘x + 1, then range of f(x) is:
Q.7 Letf(x)=4-x, g(x) =-2, then fog ( (a) (=02, ) (b) [-ee, ]
() 2 b 6 () [0, ) (d) [-1, )
(c) 8 @ s Q.22 If f(x) = x* - x, then f(~2) is equal to:
Q8 Letf(x) =\/m L E(x) = 2x + (Lahore Baard 2015 G-1)
(a) 2 (b) 6
(a) yJ2x-3 (b) ©0 () -6
V2x-5 d 1
Q9 ::::x f(x)x:4_ - lhenf(’ ) A Q.23 1f g(x) = (x # 0), then gog(x) is equal to:
(a) x (Rawalpindi Board 2016)
(© 4+x N (@1 () x*
Q.10 Lexf(x):x,’x«r (c) x* (d) ;1,,
@ x
Q24 Iff(x)= 1 , then £(x) = (Multan Board 2017 G-I)
(a) x (b) ;
(c) 1 (d) Does not exist

x-1

Q25 Domain f' = Range f and Range f =
(a) Domain f (b) Range f
(c) Domain £ (d) None of these
Q.26 If f(x) = x*, then domain of f is.
(Saliwal Board 2017)
(a) real number (b) Integer
(c) rational number (d) irrational number
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Q.27 If f(x) = x’, then range of f is. Q37 Iff(x)=2x+1, thenf '(x)=7:
(A.J.K Board 2017) (Lahore Board 2019)
(a) All non negative real numbers (a) 2x-1 (b) 1-2x
(b) Rational number ‘ 1 d
(c) Integer (d) Irrational number ©) -2 L
Q.28 Rangeof f(x) =x"+ L is Q.38 The domain of g (x) =2x
(Gujranwala Board 2018)
(@ R (b) R—{1} (a) IR
(c) R— (-1} @ [1,)
Q.29 Domain of f(x) = x"+ 1 is.
(Lahore Board 2018 G-1I)
(a) R (b) R—{1}
(c) R= (-1} () [1, )
Q.30 Iff(x)= \ﬂx +4, then f(x* + 4) is equal to. Q.1 Eval
(Rawalpindi Board 2018)
(a) x*-8 b) X -8 (Rawalpindi Board 2014)
(©)\Jx"+8 d) " +8
Q.31 If g(x)=7—7, then gog4) = _3(_34.3) -\/_ | |
(Multan Board 2018 G-II) S [ =M ]
(2)3 ) 1 i as x<0
(c) undefined @o 2
Q.32 The range of f(x) = x—1 is.
(Sahiwal, Rawalpindi Board 2018) _—0+3 _ 3
(a) [-1, [ (b) [0, <) 3 .4 No+2 2
(c) [2,) d) (-2, ) x
Q.33 Iff(x)=-2x+8, then {'(-1) = 410t
(Sargodh 2018) | Q2 Evaluat Sx —10x +1
9 5 e =3x” +10x" + 50
@3 (O E[Sr_m*_ IJ
4 2 —
© = o 2 Sol: Lim—x —10x 1 _ 5, x
2 7 S B HI0F S0 (g 10, 50
Q.34 If f(x) = 2x — 8, then f( o
10,1
(a) 8—2x Sx——+—
x48 - Lim—x_x _ =20+0
() 5 am_p 10 50 © 34040
x X
Q.35 Iff(x) =cos x3
Q.3 Evaluate lelx : lx (Sahiwal Board 2014 G-II)
X— -
(a)—1 (Gujranwala Board 2018, 2019)
2
(c) 1 Sol:  Li - Lim x(x"-1
36 1f f(x) Saf/(x # 0), then of fof(x) is A B
Q ' - L x(x +Dix-1
(Gujranwala Board 2019 G-1I) - % _l)m_l x+1
4 2
(a) x L) "1 = Lim x(x—1) [@x=#-1]
©1 @ 2231

=(-1)-1- 1= (D) =2
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Q.4 Evaluate Lim x'-8
Xx92x°-x-6
(Multan Board 2013 G-II)

3 3
. x" -8 2)"’-8 8-8 0
Sol: Lim 4 =—F——=7"—"2=—"75=0
x>2x2-x-6 (22-2-6 4-8 -4
) -3
Q.5 Evaluate ,!Lrg NN V’S
(Rawalpindi Board 2013) (Sargodha Board 2016)
(Lahore Board 2011 G-1)
Ans. llm
F=
RO Y N e ) VSV
- =3 X —-\ﬁ - x=3 ‘\J; —‘\E
= lim(Vx+3) =13 43 =213
Q6 Eval Lim ‘\fx+ h \,';
h->0
(La.'lore Board 2012 G-I)

Sol: By substituting x = 0, we have [g) form, so we

rationalize the numerator.

x+h-
Li
h0 N
= Lim 3[x+h—3jxx3{x+h+3[x
“hso B x+h+afx

D 0N
“ho0 h\f)ﬂ+\r)

h—)(] h(‘\fm+\j_) h—wO (
h—)ﬂ\[m""'\f_

Q.7 Find the limit of

Q.16 Express each limit in terms of e;

Q.10 Evaluate

Sol:

Express each limit in terms of e;

Lim ( x )x
X—ptoo \1 4+ x

(Lahore Board 2011 G-1)(Gujranwala Board 2010)

. Lim ( X )x_ Lim (1+x)-
X4\l +x) ~ x—=4e| X

_ Lim (l EJ—X
= x>0 lx Tx
_ Lim (1 -x
= xseo\x t ]
Lim Nx -1 1
LT
1

x 1
h _: o 1+ 2h)"
(Rawalpindi Board 2017 G-II)

1

M =

hop I+ 2hyh

L]
)
h—>0 (1 +2h)~

172
At oy

- 2h =l

_|:h 0(1+2h) :| =¢
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Lim( 3 Q.15 Evaluate Lim 1=25X
Q.11 Express (1 +;) in terms of number “e” x=0 sin“x
(Bahawalpur Board 2018)
(Multan Board 2018 G-1I) 1-cosx 0
n Sel: Li 2' ((]) fi
. Lim( 1) x—=0 sin“x
Sol: n—joc 1+|1 - Lim l—cosx 1l+cosx
6 6 - . 2
 Lim (] é]m':l [Lim (I é)mv: x—=0 sin“x
T noe 2 =nos\!
= eﬁ
Q.12 Evaluate Lim -
e 34 4x?
Sol; Umzf—l‘q :
3+4x (Lahore Board 2017 G-11)
X(E—BJ
= Lim';— [\/.\f’ =M=.msx>0j|
x| —+4
=
2
—=3
= Lim—& = 0-3 =i s'mg
e 3 Vo+4 2
—+4
=(1)xsin0=(1)x(0)=0
sin ax
Q.13 Evaluate leom 17 Eval Lim sec x;‘-‘ﬂs X
x—=0
(Lahore Board 20 G-1) (Lahore Board 2018 G-II)
. sinax (0 i . SECX—COS X Q)

Sol: xL—"bnﬂ Sin bx (OJ form Sol: xLlI:]O % (0 form
_ asinax ~_ bx L _cosx
-x_,ob ax " sinb - Lim 55X

x—=0 X
1- cusz X
Li cos X
= Lim
x—=0 x
B sin®x
TxyQXCOSX
s 2
. osin"x _x
= xL_l_)mo x2 X Cosx
) N2 Lim x
_ (le sin x) X
=Lx=0"x J ¥ Lim cosx
x—0
=(1)%x 0 =%-0

=1
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tan @ — sin 8

Q.18 Eval Lim
050 sinde
(Lahore Board 2012 G-11)
Sol: Lim 2n0=sind [%] form
6—-0 sin"@
sinb _ sin @
cos B
= Lim 3
60 sin" B
1
ing|——-1
) sin @ (cus 2] )
= Lim —— ———
6—=0 sin” @
1 _
) cos B !
= Lim —2
620 sin“6
= Lim 1- ::0529
6 —0cos0sin“ 0
= Lim 1- cos@ xl+ cos B
"0 0cosBsinp |+ cos®

2
1= [:]
- Lim ZEGS
8 — 0cosOsin” 0 (1 +cosB)
. 2
[¢]
L ——00
06— 0 cosBsin” 0 (1 +cos 0)

. 1
=BLir)n0 c0s 0 (1 +cos 8) ~ cos O(1+ cos 0)

D S |
SMa+1 "2
1
Lime'—1
x=0 1
e +1

aisqlab, rd 2019 G-1I)
1
ex—1
b \
[

Q.19 Find

, x>0,

(E-VE(E 1)
N
L5 43 =243

_—LONG QUESTIONS

. l—cos2x
e lim T
x50 X

.(Rawalpindi Board 2016)

ge short question 29

Sul:! et
. lanB-sinB
'Q Evaluate }1_1310 e
(Lahore Board 2013 G-11)(D.G.K Board 2014)
(Multan Board 2013 G-I, 2016 G-11)
(Rawalpindi Board 2013)(Sargodha Board 2017)

Sol:  See short question 34
. SEeC X —COS X
Q.3 Evaluate l|_r.na —x

(Gujranwala Board 2016)

Sol:  See short question 33

) lim 1-cosx
Q4 Find, o TGy - (Lahore Board 2017 G-1)
Sol:  See short question 30

Q.5 Evaluate lim 1-cospb .
80 1 —cosqb
(Gujranwala Board 2013) (Lahore Board 2016 G-1)
(Sahiwal Board 2014)(Rawalpindi Board 2017 G-1I)

(D.G Khan Board 2017 G-1I)
Sal: m 1 —cos pd (g) form
g—0 | —cosgd 0

2sin® (%B) sin (%B) )
= lim = lim
80 22 (922) 80| gip (QZEJ
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) l—cos@=2 sinzg Q.6 Imm (Sargodha Board 2013)
5
a) T b) 5
= lkcosp9=25in2p% ()5 ®) 7
.8 (c) 2 (d)
l—cosq(!:?_sin“qi 2o
Q.7 lim is equal to:
po o pe\z x—0 X
sin ? 9 sin 2 (a) Inx (
p— p| lim (c) 1
po "2 o B8 Iy
li 2 _ 2 Q8 lim (—J = aisalabad Board 2013)
11m 0 = 99_ 2 X—poa 2
00| Gin [9—) sin~y (@ 0 1
2/ 90 q*| lim 1
q0 2 80 9_. (c) 7, d) o
2
E i“) _&; Q9 I (D.G.K Board 2015 G-I)
Tq(l) T ) ®) g
MULTIPLE CHOICE QUESTIONS 1:2
QO  Each question has four possible answers. Select (d) =y
the clorrccl aenswer and encircie it. Q ?h_.q +x)" equals: (D.G.K Board 2013 G-1)
. — COS " X
Q.1 al._tg B equals: (Sahiwal Board 20. @ & o) e
(a) Zero ) -1 ©@e (d ¢
) (]C) L Q) ; 1 Jim T equals: (D.G.K Board 2010)
Q x:_r.nae B X< (Bahawalpur Board 2019)
(a) 0 () 1
(a) -1 (c) 2 (d) o<
© 1 Q.12 l1m \’—- 2|=.-q|.1z|Js 1o: (D.G.K Board 2010)
. oe =1
Q3 lim™— = (@) 0 (b) 22
(c) 2 (d) 4
(a) © X
© e Q.13 llm . Snx is equal to
Q4 Iim1 ( (l?;{)ram-'ala Board 2009)
X! T
Ipht Board 2004)(D.G.K Board 2011) () Tgo (b)
(@) 0 -1 ©0 (d) 1
© 1 W 3 14 g 225K=3
) e xl_,m; 3-x
Q5 lim (a) -5 (b) =7
(Bahawalp Board 2014)(Multan Beard 2017 G-I) (© ‘91 . (d) Limit does not exist
(Sargadha Board 2017) | Q.15 lim :Ta =
-
@ 2 (b) 2 @5 ®) 1
© 33 @0 (@2 @6
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x"—a"
. x=16 i
Q.16 x11.1111“‘,;_4= Q.26 ,]('_rf: *—a
(a) 3 (b) 18 (a) na" (b) na""'
() 8 (d) 12 (©) 0 (d) Doy 1 exist
2 . 2 =
Q17 Jim :; :31 : Q27 lim (2~ 5x+3)
-
3 1 (a) 1 () 2
@5 () 4 (3 4
1 5 Q.28 11ml 2+ 3x+ 1) =
= 2 X
(© 3 . @ 3 @0
QI8 Jim et ©4 d)
=0
(a) O (b) 1 jranwala Board G-iI)
(c) -1 (d) x 1a*
Q19 lim 2= }f = (d) Note defend
X4 X—
(@) 8 (b) 14
(c) 10 (d) 12 3
- 1!4 +x—2 (b) 3
Q20 :lg:‘ < =
1 (d) 1
@4 ®) 3
1
©1 @5
im 2= ® 3
Q.21 ll_.mz <2 = 3
(a) 10 (b) 13 (d) 0
() = d) 12
. X +2x
Q22 lim 533 =
1
(@) 5 (b)% (b g
1
3 1
() 3 (d) (d 3
2 P
Q23 lim =Bt Q33 fﬂ@=
X—.
1
w1 y @0 ®) 3
() g Nogfe' of these )
N ©1 @3
Q24 lim o dh = . sin70
Q.34 1|_n$ 70 = (Lahore Board 2011G-1)
X
1
@?7 OF
(1 (d) Zero
.25 %
Q Q35 iﬂ [f(x) - g(x)] =———

(a) lim f(x) — lim g(x) (b) lim f(x) X lim g(x)
X-n X X—n X—a

(c) lim f(x) + lim g(x) (d) lim f(x) £ lim g(x)
X—a X—a X—a X—a
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Q36 lim [f(x)x g0x)) = Q44 % isequalto:  (Lahore Board 2014 G-1)
(a) lim f(x) X lim g(x) (b) lim f(x) - lim g(x) (a) sinx (b) cosx
X=a X=a X=a X—a (C) sin hx (d) cos
(c) lim f(x) + lim g(x) (d) lim f(x) % lim g(x) s
A X L e Q45 lim— == = (Lalfgre B, 13 G-H)
Q.37 lim [f(x)]"= X501 +e
X (a) 1]
(a) il_'n'nnf(x) (b) nx [)I(l—':. f(x)] (c) -1 o
(c) [)lcl_.n: l'(x)]n (d) None of these Q46 ,!‘_Tﬂ(l "‘5) equ
Q.38 If k is any rcal number, then lim [k.f(x)] =—— @e
X=a (c) e
. . in3
@kinta Ok jn ko Q47 Jim 1% R ahore Board 2015 G-1)
(c) lim f(x) (d) None of these 3
X-n (b) E
Q.39 lim [f(x)+ g(x)] =——
X «@ 1
(a) lim f(x) x lim g(x) 4
X—n X—a
(b) lim f(x) - lim g(x) (Bahawalpur Board 2016)
X—n X-n
(©) lim f(x) + lim g(x) (b) 3e
X—r X P2 (d) e
(d) lim f(x) £ lim g(x) Q/ lim = (Gujranwala Board 2016)
, (f(x) . (a) 1 (b) 0
.40 lim (g—) =1 0
Q40 fim \gx) Ko B # . 180
lim g(x) ©) 1gg (C) e
Lo by 32 X-32
@ o) ( Tim 1) 0 lim =5 cquals:  (Lahore Board 2016 G-I
a - -
lim £(x) (a) 40 (b) 60
X (c) 80 (d) 120
(© ;ltt—.ma g(x) (d) Nom lim sinax ,
| Q.51 %—0 sinb x is equal to.
Q41 Letf(x)=x+ X then f = (Rawalpindi Board 2017 G-1)
a b
(@) f(*+1) b) @ -y ®) -3
1 b
© i (d)ff(x) © % @ 2
\ . lim _x .
Q42 Let f(x) the of f is the set of all | Q.52 x—0 tanx S equal to.
real numbérs pt: (Rawalpindi Board 2017 G-1I)
(a) 0 1 (@0 (b) 1
©2 ) 3 © = @ 3
Q43 lim Is: (Lahore Board 2014 G-1) 1i 1 2
-l 9 Q.53 nll:‘ (l +;)2 is equal to,
(a) 0 (b) g (Rawalpindi Board 2017 G-II, 2019)
2 2 (a) e (b) '\F’-
1
© g @ (©0 @ 3




Chapter No. I (Function and Limits) Solved Past Papers 16/Page
lim si Lim [, 1|2
Q54 BTD % = 1, where 0 is measured is. Q.63 X = ox (1 + n) =
(Sahiwal Beard 2017) (Gujranwala Board 2019 G-11)
(a) degree (b) radian (a) e (b) &
(c) minutes (d) seconds © e (@ A
lim ldx -3 -
QS5 5 ey = (Sargodha Board 2019) | 064 lim X Xﬁ_": 8 (Multan Bddrd 2019)
1 1
(a) 3 (b) NG
©f3 @ 23
lim (c'— l) -~
Q56 , ,ol"x )= (D.GKhan Board 2017 G-1)
(a) e (b) undefined
(c) log.a (d) log.e
lim [ 1]" .
Q.57 fi—35 1- o (Faisalabad Board 2017)
(a) & (b) e
1
(e Wz
lim sin’@
Q38 g, "9 =
(Lahore Board 2017 G-I)(Sahiwal Board 2
() ® )1 =
0 im (x)+ Lim 2)=(-D)+2=-1+2=1
(c) = @35 -1- x—=-1"
() — 1 Lim f(x) exist, therefore
Q.59 If lim . Ina, a> 0, then f(x), x— -1
X-0
Lim f(x)= Lim f(x
1) x—-1* = x> -1~ )
(a) a™ (b) a = c+2=1 = c=-1
(lli)i:: sin78 y L #3
Q.60 — Q.2 Discuss continuity of f(x) = yx-3
a-0 8 6 if x=3
(Multan Board 2018 G-, oard 2018) atx=3 (Gujranwala Board 2016)
(@) 7 (Rawalpindi Board 2019)
Sal: Givenf(3)=6
(1 .. the function is defined at x=3.
2
Lim . RTINSt
ast 3l Now Lim ) = Lin 75
(a) e . (x+3)x=3)
=Lim————
() x—3 x-3
Q.62 Lim +=| = =Lim (x+3)=3+3=6
n—+o x—3
(Faisalabad Board 2019 G-1I) As Lim f(x) = 6= {(3)
@e () ¢ x53
(c) &' () e .-, f(x) is continuous at x = 3
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Q.3Discuss continuity of f(x) at x =3 when Q2 If F(x) = {@> x = 2 find the
) ={ bt A k
e =X value of k so that f is continuus at x = 2.
(Lahore Board 2016 G-1)(Bahawalpur Board 2019) (Lahore Board 2014 G 2018 G-1)
Sol: f(3)=2(+1=7 (Sahiwal Board 2013, rd 2019)
... the function is defined at x = 3. (Multan 018 G-11)
Lim f(x) = Lim 2x+D=2(3)+1=7 ji , 2019 G-11)
—3" 3" labad Board 2017)
Lm]'l_ f(x) = le x-D=3-1=
Since, Lim f(x) # Lim f(x)
x—3* x—3"
. Lim f(x) does not exist.
x—3
Hence f(x) is not continuous at x = 3,
LONG QUESTIONS
3x  if x<=2
Q. If f(x) = {x*=1if —2<x<2 discuss continuity
3 if x22

atx=2andx =-2.
(Lahore Board 2013, 2019 G-1I)(Faisalabad Board 2013)
(Sahiwal Board 2015) (Multan Board 2012, 2014

Sol: At x= 2
(i) f(2) =3
(i) lim f)= lim (x’-1) = (2y-1
x—2" x—2
= 4-1 =3
lim f(x)= lim (3) = 3
x—2* x—2
Since  lim f(x) Ii
x—2"
- x—2
(iii) llm2 1(x)
Hence {(x) is
Now at
(i) i(-2) =
(ii) lim (3x) = 3(-2)= -6

x—-2"
i = (<2¥-1

lim  f(x) does not exist,
X—-2

Hence f(x) is discontinuous at x = 2.

l(x 2)(\/2x+5+v’r)

) Zwﬁwﬁ) o)

9 +\F @3+ 3) 6
lim f(x)— =
x=2
Since f is continuous at x = 2 therefore
lim f(x) = f(2)
x=2

Q.3 Find the value of m and n so that given function
f(x) is continues at x = 3, if

mx ifx<3
f(x)= n ifx=3
-2x+9 ifx>3

(Guwjranwala Board 2014, 2018)(Sahiwal Board 2018)
(Multan Board 2012 G-11, 2019 G-1)

(Lahore Board 2015 G-I)(Faisalabad Board 2019 G-I)
Sal:

f(3) =n

lim f(x) = lim (mx)= 3m
x=3 x=33

Iinl f(x) = lim (-2x+9)
=3 =3

= -2(3)+9 = -6+9= 3



Chapter No. 1 (Function and Limilts) Solved Past Papers 18IPage

Since f is continuous therefore. MULTIPLE CHOICE QUESTIONS

]]{1:; fix}=103) Q  Each question has four possible answers. Select
= lim f(x) = lim f(x)= £3) the correct answer and encircle it.

3 * 2_
;;l =13 =n Q.1 The function f(x) = H i§ discoptifipous at:
= dmed.oa=3 jraMiila Boatd 2013-16)
Q.4 Discuss the continuity of f(x) atx = 2 if (@0
x -1 if-2<x<2
f(x) = ifx22

(Multan Boar{l 2012 G-1)(Bahawalpur Board 2019)
Sol: At x= 2
0] f(2) =3 i 3 lim f(x}=1
(i) lm fx) = lime*-1) = @°-1 x0 *oe
x=2 —2

x ) lim f(x)= f(C)
=4-1=3
llm fx) = lim@3) =3 3x. .
:—)2 x—2 15 not continuous at:
Since x]_',m fx)= xll,n;* fx) (Rawalpindi Board 2016)
A lim f(x) = 3 3 (b) x=-2/3
x—2 -
iy fim fx) = £2) @ x=1
=2 Sn+ 1Y
Hence f(x) is continuous at x = 2. Q*,nqa ( Sn ) = (Lahore Board 2017 G-11)
Now at x = -2
1
0] f(-2) =3(-2)= -6 5 s
(i) lim fx)= lim (3x) = 3(-2) = @e (b) e
x-2" x3-2 A
lim ()= lim (x*-1) (c) e (d e’
s _ :_’2_)2 1= 4-1 = Q.5 If f(x) is continuous at point x = a, then
Since ]jn: fx) = hlim . (Rawal'pl'ndi Bonn]ZO]?G-l}
x—3-2" P lim
lim f(x) does @@=, 0 ® “")‘x—yu 1)

x=-2 i
Hence f(x} is disconti: ) f(0)= —)(] f(x) (@) fx)= . f(x)
Q.5 Discuss the conlinuity af x =3a
x-9
f(g:{i::? Q6 f(x) = 3 , X # 3, is discontinuous at x = 3,
(Sargodha Boa lpur Board 2016) becnuse. (Lahore Board 2012 G-I)
Sol: (i) (a) lim f(x) =f(3)
(ii) 2(2)+5 X3
(b) f(3) does not exist
42 +1 (c) xll_l'lé f(x) does not exist
< (d) None of these
Sinc 1f(x) = hm} f(x)
2 22
fix) =9

=2

(i) lim f(x) = f(2)
x—2

Hence f(x) is continuous at x = 2.
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FORMULA FOR DIFFERENTIATION

1. %c =0. 19. : cot”'x = ﬁz
2. f;x" =nx*"' (power rule). 20. :—xsec"x 2z xlz =
3 4 T (F0 +gx)) = r(x) + i g(x). (sum rule) 21. :—xcosec'lx =2 |
4. i(f(x) —-g(x)= i f(x) - %g(x). 22. i a*=a'l

(Difference rule) 23,

5. &(c fix))=c % f(x).

d d df
6 (100 200) = 00 o 20 + ) g(x) »
(Product rule)
X = cos hx
d 1) g fx)- f(X) £ .
* (x)) (2T (Quotient

p o d 0s hx = sin hx

8. E(f og(x)= E &5 (chain rule) d N

d_xt“” hx =sec h'x
d .

9. 35 [T =n[fC)]™ £(x)

d
3x ot hx = — cosec h’x

10. ——sinx=cosx d
dx 30. dx S¢¢ hx = - sec hx tan hx

d .
11 dx CosX=-—sinx

31. +-cosec hx = — cosec hx cot hx

dx
d 2
12, ——tanx=sec x d. _ 1
dx 32, dxsmh x—m
d4 2
13. qx C0t X = —cosec 33, dicosh’lx= ’[
X =1

14. isecx:se [¢

4 o1
34. dxtanh x_]_xg_.lxl<1

d
15. I cosec X s, dicmiflx:;;,bd)l
X 1-x
16. _d%s 36. isech"x— +D<x<l
Todx T
d
17. gLcosT'x 37. icosechqx:_m,xell_m]

d
18, o-tan = T2



Chaprer 2

EXERCISE 2.1
SHORT ANSWERS TO THE QUESTIONS
Q.1

Find by definition, the derivatives w .r .t. ‘x” of
XM meN (Lahore Board 2012 G-1I)
Sol: Lety = x™

Taking increments on both sides, we have

y+8y = (x+8x)M
By = (x+ )M —y=(x+dx)M - xM

= xm (I+S‘J -xM 5 xm [(1+
e [14ofE). S
= o [ o) mmoD(ER,

o o (] e, )

Dividing both sides by dx, we have
& mo1 [m_mm;‘— n(a_x)+

8x x

Taking limit as 8x — 0, we have

Lim 8y -1

8x—0 8x ﬁx—y[]’m |:m+

d

af =xM= ! [m+0+0+" -1

Q2
Sol:

sides, we have

= (x+ sx)—[DO _x-100

=x-100 |, +(-1un)(5

[
~100 [

=X
y —l[)n)(—l[)l)(ﬁ:)+ ]
‘ =)+

21

(=100)(=101) (8x
M x )t

01 [(-100) +0+-- ]

4

-100
= —100x - 101 = —=
x101
Find derivative of ‘\[; at x = a by first
principle. (Lahore Board 2011 G-II)
ol:  f(x) = Jx

Flxt85) = Jxaon
£ x4 85)-£(x) = \FT 3w
(m-\/})(mJ,JE)
= Jx+6x +/8x

(Rationalizing the numerator)

_ _X+dx-x
Jx+Sx++x
ie, f(x+éx)-f(x)= J+—:::+\/— (1)
Dividing both sides by 5%, we have
JSx
x+0x)-f(x —_—F
L0 I - )

1

- Nx+Sx+x
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Taking limit of both sides as 8x —0, we have

1
x+0x X im T— T
i A0 =70, T
510 Ox
1 _ 1
= x +J§ = 2/x
ie, f'(x and f'(a) =
(x) = J_ (a) > J_
Q4 Find Ef;: by first principle Vx + 2
(Rawalpindi Board 2016)(Sahiwal Board 2018)
Sol: y=1+/x+2
()}
Taking increments on both sides, we have
y+08y = yx+0x+2
(i)
Subtracting (i) from (ii), we have
y4+8y—y = \x+ox+2-4fx+2
Ox+24+yx+2
by= (T BT 3y T3) B 2ax 2
y= (e b x\/x+8x+2+\lx+2
Sy = (x+8x+2)—(x+2)

Y _\Jx+51+2+-\!x+

X+0x+2-x-2

\fx+5x+2+\ﬁx+
b = '\fx+6x+2+-\fx+2

Dividing both sides by 8x, we have

) 1
&~ \fx+6x+2+\lx+2

Taking limit as 5x — 0, wefave
1

irstprinciplesif y = \x+a

(Lahore Board 2010 G-1)

Subtracting (i) from (ii), we have

1 1

VY = R
llx +.1—‘_\[x +a+dx

T (xva+ o) (Wrva

By = ( x+a-Jx+a+dx

(Jx+a+dx) (Wx+a

vy _
e T e ) (e D) (ra s e
d -1
('\lx-ra-(-o) (‘\]x+a}(\’x+ﬂ+'\fx+n+0)
(\!x + n) (\}x + a) (\lx +a+x+ a)

R EE T ara v
1

T 2x +2)32
Q.6 Find by definition, the derivative of 2 — '\ﬁ
w.artx.
Sal: Let f(x) = 2-x =
f(x +8x) = 2—(x+ 80"
f(x+8x)—f(x) = 2—-(x+ 5x)m —24+x?
= —(x+ Sx)m +x
£ _ Lim  f(x + 8x) — f(x)
® = &0 ox
Lim —(x+ Sx! +x”
“8x—0 dx
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5 ” —dx
—x"z(1+?x) +x" B Lim (x—a)(x+8x—a)
= ™ - dx—=0 &x
6 I3
[Tad ox) _ =
Lim -x I:[l + x) l]
ox —0 8x =
1
s 0.
_ Lim )t x) b B =
T80 ax
T = :
| 1(8x) 202~ (8xy a
Lim * [2\x*tTar Ut MULTIPL JE QUESTIONS
Tx—0 Bx O  Each ofif possibie answers. Select
l(l_ l) the cdfi er and encircle it.
R & %+2 22' ﬁ_'_ Q.1 The} & by Lagrange for derivative is:
- BleU x S x (D.G.K Board 2014 G-1I)
X — X
] l(l 1) (b) f7(x)
57l (1,227 ) B
Lim ¥ 8x PR el R (d) Df(x)
“8x—0 . Bx Q2 x,then%:
Lim [1 5(5 - 1) 8x ] ,(Muhan Board 2013 G-II, D.G.K Board 2014 G-11)
= — R S T .
1
() 24x ® 2
2 2
—_ d e
(c) _\{; (d) 2\[;
. f(x 4+ 8x) — f(x) _
Q3 JmTx <
(Multan Board 2014 G-11)
@ 1 () ) 1 @
©f@ @ 1O
Q4 IFf(x)=x'", then f'(1) =———
(Multan Board 2014 G-11)
(a) 100 (b) 99
(c) 50 (d) 0
) = Q5 1ff(x)=x™ then f’(8) =
(Lahore Board 2014 G-1, Bahawalpur Board 2014)
(Sahiwal Board 2017)
= 1 2
@ 5 (b) 3
x-a-x—8x+a 1
_ (x—a)(x +Bx—a) © 3 (d) 3
T x50 8x
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Q6

Q7

Q8

Q9

Q.10

o

Q.12

Q.13

Q.14

% s equal to: (Rawalpindi Board 2014)
x 2
(@) 3 (b) x°
(c) 3x" () 4x*
Instantaneous rate of change of y with respect to x
is given by: (D.G.K Board 2015 G-II)
3, 8,
—x ==
(a) 5, (b) 5,
dy dx
(c) dx () d)’
Newton used for derivative of y:
(D.G.K Board 2012 G-I)
d .
@ G ) y
() y* (d) Dy
Lt fﬂﬁgﬂlequals to:  (D.G.K Board 2010)
=
(Faisalabad Board 2017)(Sahiwal Beard 2017)
@ F(0) ® F@
) f(x) (d) f(x)
It Mgﬁequﬂh to: (D.G.K Board 201
Sx—0 X
(@) f(x) b) £
(©) f(a) ) f(0)
Sir Issac Newton was a (an) ___ mathematician.
(a) German (b) English
(c) Swiss (d) French

Got fried Wilhelm Leibniz was_a (an)
mathematician.
(a) German
(c) Swiss

The quantity %ﬁ is defi

8x

(@ lim 2 = jjp T2+
5200y 5x0 8y

. fix + 8x) = f(x)
Q.15 If 5]:-[23 e

be the
(a) Derivative
(c) Increasing

exists, then it is defined to

of f with respect to x at x:

Q.16

(a) atx=a
(c) atx —a

(b) Cauchy

(d) Newton

considered the problem of instantaneous
fehange:

apSir [saac Newton

(b) Gottfried Whilhelm Leibniz

(c) SirIsaac Newton and Gottfried Whilhelm Leibniz

(d) None of the above

—— used the symbol Df(x) for the derivative

of y = f(x) with respect to x:

(a) Newton (b) Leibniz

(c) Lagrange (d) Cauchy

Q.21 Which one is Leibniz notation derivative of
function: (Gujranwala Board 2014)
(a) £°(x) (b) £'(x)
d
© 5 f (d) Df(x)
Q.22 Notation for derivative was used by Newton is:
(Lahore Board 2013 G-1)
d
@5 (b) Df(x)
(© (x) (@) fx)
Q.23 Notation D f(x) for derivative was used by:
(Lahore Board 2012 G-11)
(a) Cauchy (b) Newton
(c) Leibniz (d) Lagrange
Q.24 Which one is leibniz Notation for Derivative of
f(fx) : (Bahawalpur Board 2019)
df
@ g (b) f(x)
d
©) 4 (d) Df(x)
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dy _d d __4d
Q.25 The notation used for derivative of f(x) by Cauchy dx = ax @+ (T D -5y 2)
is: (Faisalabad Board 2019 G-1I) 2
(a) Df (x) (b) £'(x) =l+ehx-l-1_0=1-x-2=]-+ =1
© (0 @3 2
c) f(x -
dx Q.3 Differentiate x+1 w.r.t

EXERCISE 2.2

x-3
BoardZﬂlJJ( hiwal Boar

Mul

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.
d 1 ,
Q.1 a(m) is equal to:
(Rawalpindi Board 2013, 2018)
a
@ Gaxby +h) ® Gx+by
(c) (ax +h) (d) in(ax+b)
d
Q.2 a(cx +d)y™ = —nc (cx + d)™"', where m is any

rational number is called rule:
(a) Chain rule (b) Power rule
(c) Quotient rule (d) Product rule

SHORT ANSWERS TO THE QUESTIO|
2x-3
2x+1
(Faisalabad Board 20/7XSahiwa,

Q.1 Differentiate w. r. t. ‘x’

Board 2019)

(D.G Khan Board 2014 G-1I; 2.G-LII)
(Lakare Board 2013 G-I(Faisalabad B 0 W0i7))
(Gujranwala Board 2014)(Sa
(Faisala:

2% —
Sol: Lety = 2::—_'_31
Cx+12-0)-(

Differentiating w.r.t. ‘x’, we have

{Board 2017 G-I)(Lahore Board 2019 G-11)
a—x

a+x

Differentiate w.r.tx

dy _l(a—x i da—x
dx T2 \a+x dx a+x

-1
_l(;x)T
T2 la+x

SolLt:t y=

d d
(a+x)a(a—x)—(a—x)a(a+x)

(a+ 1()2

(n+x)(0— D-(a-x)(0+1)
(a+x)

1
=2 % Lx E I 3
(n—x)z (a—x)z(u+x)1
)2

w.r.t, ‘x’

(n+x)

Q.5 Differentiate ——F——— ( 2
(Gujranwala Board 2016)(Faisalabad Board 2019)

(x2+1)2
Sol: Lety =~ ——
0| cty )(2—]
dy (xz—l)2(x2+l)%(x2+l)—(x2+1)2(2)()
dx = x2-1)2
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2 (‘2 _ l)(x2 + 1)E0 - (xz + 1)2( 2x) Multiplying both sides by 2, we have
x2-1)?
Zx(x +D202- -2+ 1))
(2-1y?
202+ (22202 1) 2x(x2+ D2 -3)
(2-1y? =2-1?2
Q.6 Dilferentiate _!# with respect to x.
, ) (Multan Board 2014 G-1)
2 -3x"+5
Sol: Let f(x) = 1
We take f(x) = 2x* - 3x*+ 5 and g(x) = x4 1
Then f(x) = f—x [2x*-3x*+5]
= 2(3x)-3(2x)+ 0 = 6x’—6x
4
and g'(x) = ax [x*+1) = 2x+0 = 2x

Using the formula

fx) = LAt 2(2{;)&'}(}0 x . we obtain

i[zs’_hus:l (627 — 6x)(x + 1) - (2%° — 3x° + 5)(2x)
dx x+1 (x+1) (Gujranwala Board 2018)
6x —6x +6x° —6x (4x* - 6x° + 10x) .
© +1)2 x +1 [le)z
6x'—6x° +6x'—6x 4x' + 6x" — 10x x'-1 -1
= <+ 1)2 =

Q.7 Ify = x*+2x2+ 2, prove that
g% = dxyy-1 (Lahore Boar

(Bariawalpir Board 2019 Fuisalabad Boare
Sol: y = x*+2x2+2
Diﬁ'erenlialinn w r.L.x, we ha

(xf+1)§~l i(xz+l)
-1 dx (x*-1

s od y . .d
dy od 1(x+1 %(x‘—l];(xz-(-l)—(x'+l)a(x1—l)
dx _dx(x )+2d &9+ =2 x-1 o+ 1)°
= 1 £+1 _14!11—1!2)(—!)(1+1!2x
= T2 x-1 7+ 1)
e L (x’+ 1)‘2—' n(-1-x-1)
dx =3 1x-1 -1
QS Ify e 1
G+ x(=2) 2P+ D?
= L -1 A 5
Sol: y =+/x- (e l)2 : ) (=17 -1
; 4 _ -2x _ —2x
dy _ d§ L _4d = 1 - g
dx " ax WX C+ D2 -1 7 A r -1
Q2 Ify=x'+2x"+2, then prove that
==-x2 . d
2% F=ax\y=1  (Multan Board 2015 G-11)

Sol:  See Short Question 18
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1
3 _ — "i‘ =
Q3 Differenli:lle( x:_l)_(); T ! with respect to x. (x)( 1 -x? 30C20)- =% )(1)
(Multan Board 2012 G-1) - . x
x+ 1" -1 = _ 1=
Sol: Let y= &mim—) (1-x) T+yl-x
(x"—x ==
_ GG - ) LA 2
- X (x—1) = ‘{
P oD +xe D <A1 ¥
= X (x—1) MULTIPLE C IONS
_(x=1x+ x4 1) Q  Each questior sible answers. Select
B x(x—=1) the correct g le it.
x+x7+1 x x® 1 Q.1 —limdenuveuf
= T e T+
n n 11, D.GK Board 2014 G-Il
=X +14x (2) 8
leferenuahng w.r.t “x", we have (©
d -
= =—[x -+1+x”’1 Q2 Thid
- E(x )+ D+~ (x ~) (Edzm'mn Board 2014 G-1)
1 v111+0+—_1 -an —_IIF——lvj b =
2 2% TP &=
S | x=1 _x-1 ,(C < @ 5
= I-——m === —3r d
& Z’Lﬂ:z" A pQ3 E(%(%)) isequal:  (Rawalpindi Board 2014)
a+x+yfa—x
Q4 Flrld dx lfy-\fmf-\!: , (Sahiwal Board 2017)
(Gujranwala Board 2019 G-11, (a) fx) ()((i( ))(x)f (x)
X]
l+x—-yl-x
Bk L Viex-afi-x ,
ety Tax+(-2 ® 2(x) f’()(:;(x)f)gjx) 2'x)
=M % E(x) £(x) = fgx) E'(x)
VT+x+l-x  AfT+x-+f (c) ()
TS (@ 10— £ (0
(\ﬁl +x) (‘\il —x) ) (g(x))z
\J1 \;‘1 -
_ +x)'+( ") Q4 Ify=vx. lhen%: (Multan Board 2013 G-I)
(D.G. Khan Board 2015 G-1)(Lahore Board 2019)
1 1
(a) ¥ (b) N
X 2
(c) 31,[ (d) @
-1
Q.5 Derivative of:+—1w.r.l x is:
(Sargodha Board 2013)
-2
, @ oo (x+ 0} (b) e
X “2x+1
© vy 1) @ Gy
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Q.6 The derivative uf'\/; atx=a:
(Faisalabad Board 2013)

@ & ® \%ﬂ
© A @ 2—\'15
d

Q7 gk =

(Gujranwala Board 2018, D.G. Khan Board 2015 G-I)

1 -1
@ zVx ® 3 x
1. 1
(© 3x n (d) N
Q.8 %(x —a)"" equals: (D.G.K Board 2013 G-II)
2
® Py
1
(c) 2 \{:1 ) \,‘X—ﬂ
Q9 %(f(x). 2x) = ?  (D.GK Board 2013 G-lI)
(@) ftx) £'(x) - £ (x) gx)
(b) £'(x) g(x) — f(x) g'(x)
() T(x) glx)+(x) g'(x)
(d) F'(x) g'(x)
Q.10 dixx“ =7 (D.G.K Board 2013 G-I)
(a) —n x™'
© (n—1x""'

d
QI g ()" = ?
(a) n(f(x))""
(©) (i) f(x

d
Q.12 ax (c.f(x)}:

(@c (b 7y fx)
(c) d) f(x)
Q.13 (f(x) (Sargodha Board 2017)
(a) £( (b) £'(x) x g'(x)
(c) F(x) @) f'(x) = g'(x)

Q.14 [fog(x)]' =
(a) "{g(x)} (b) '(g'(x)}
(c) f'{g(x)) x g'(x) (d) None of these

d
QI5 gy (flx) + g0} =
d d d d
(a)af(XHE 2(x) (b) 3 f0x) x 5 8(x)

© d,‘f(x)‘f 200 (d) gyfix) x)

X

d o o
Q.16 dx(ax + b)" = na (akl+ b)

n is any

rational number is calle
(a) Power rule
(c) Power and chain
(d) None ofgh

Qllfx and y are the functions of u, theng‘;: gﬁ g:
is called ————rule:
(a) Power rule (b) Derivative rule
(c) Chain rule (d) None of these
.20 If f(x) have second derivative at ¢ such that
f’(c) =0and f"(c) < 0, then c is a point of:
(a) Minima (b) Maxima

(c) Point of inflection(d) None of these

Q.21 Lety = f(x) be an increasing function of x. Then
d
@g=0 ® 5 & <o
(c) %ﬂ] (d) None of these
1
Q2 1ry=EENEED 8y,
(a) 2x+3 - ;1 (b) 3x+3—;31
(c) 2x+3 —% (d) None of these

i{ﬂﬁ} {% f(x)} x g(x) = fi(x) x [% g(x)] .

Q23 Uy {atf = 2T
provided:
(a) g(x) #f(x) (b) g(x)#0
() g(x) =f(x) (d) g(x) =
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Q.24 If s is the distance traveled by a body at time t, the Q33 =3~ ﬁ « then £'(1) =
velocity is given by the expression: (Faisalabad Board 2016)
s dt 3 1
(a) 5 (b) s @3 () 3
ds St 1
©%5 @5 ©)-3 @
1 d (1
Q25 Ify= \Fc + \I; , then Q.34 I [\J’;) = Sargodhd Board 2016)
dy o _ dy o _ 1 -1
@ 2fx g +y=2x (b) x5 +y=2x @ 5 -
d d
(c) 2y Ef""‘E\{; (d 2"5,(!‘)’= 2x © %x\f; None of these
- 3 dy. .
Q26 Ify=~1-x*,0<x <1, then 3 is equal to: (Faisalabad Board 2017)
1 .
@ x-1 B =— At
“\’x -1 (b) 2(x)
X . S (x)
d) - 5
© \fl -x @ 1-x @ (g(x))
e bt then S o y
Q.27 If y=(ax)"+b", then dx s given by: (Lahore Board 2017 G-I)
@ n(ax)™" (b) nx"x"" .
(c) na"x"" . () a"x""' +b (b) 1437
d 1Y 1
28 — | = =
Q28 3y (\E‘ +\/;) o 1-3
-4 d 3
@ 1-5 Q37 4 ()= (Sargodha Board 2017)
1
(c) 1-3¢ L
) 2 (@) 4x (B 45
Q29 - (2%’ +3) = —— N
ax () 4x ) 4x°
(Gujranwala Board 2014 d
(@) 5026+ 3)" Q38 grx="atx=a  (D.G.K Board20i2 G-l)
(c) 52x°+3)*3 (Sahiwal Board 2017)
d (¥-
Q30 3 (x — 2) equ horgdBoard 2014 G-1) (2) ¢ () \/a
(a) 0 \i'_ 1
_ 2, d) —
(c) x+2 2 (c) y2a (d) a
i . d 1
Q31 fim hore Board 2013 G-11) | ¢ 39 H( - ;) - (D.G.K Board 2014 G-I)
(@) (b) F'(x) (Gujranwala Board 2016)
(e) £( (d) 1(x) 1 1
d (a) 1 ~x (b) 1 +3
Q32 ax [Cf (x) (Lahore Board 2012 G-I)
1 1
@ el ) C'1(x) © I+ @ 1-3

(c) C'f(x) (d) All of these
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1 d
QM0 Ify=3,then L atx =1 is. (A.J.K Board 2017)

(a) 2 (b) 3
1
©3 4
Q41 % (;IEJ atx=1is.
(a) =2 (b) 2
()1 ) -1
Q42 Ify=+1-x*,0<x< l,lhcn% =
(Lahore Board 2018 G-I)
1
@ -1 (b) —
X -X
- @<
Q43 Ify=x+ % , then % - (Sahiwal Board 2013)
(a) 1 +;lz (b 1 +%
(c) 1 —% (d)1- é
Q44 Iff(x)= ;lz , then = f (—1) =(Sargodha Boa
(@) 1 (b) -1
1
© 3 @ 2
Q45 Ify=x"" then ‘—;fis
G-I)
(@ ? x®
Q46 =
Q47
(Gujranwala Board 2019 G-H)
1
(a) 3 ® 3
2 d 1
(c) @3

d
Q.48 ax (x—5)(3-x)= (Rawalpindi Board 2019)

(a) 2x+8 (b) —2x+8
(c) 2x-8 (d) x
Q.49 ﬁ (%) = sl Boltkd 2019)

(a) a

THE QUESTIONS

< when x = at’, y =2at,

(Lahore/Board 2013)(Sahiwal Board 2018)

- y = 2at
Diff. wrt. ‘'t’
dy _
a2

(ii)  Thus we have to find ‘gﬁ

Differentiating (i) w.r.t. ‘x’, we have
dy _di, 1)y_d 5
dx 'dx[x -2 =3 (@ - x?2)
d d
= o (025 )
- 21) - B W
=2x-(-2x21) = 2x+2x =243

a2 244D
B x3 - X3

di
Differentiating (ii) w.r.t. ‘x’, we have i = ax3

By chain rule, we have
204+ 1)

dy
dy dx 3 2t+1) 1 x4+
WWdu T 43 T 3 a3 T n6

dx
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wart x?

(Gujranwala Board 2016)

Q.3 Differentiate xz-xL:

.. (ii))  Thus we have 1o find gﬁ

Differentiating (i) w.r.t. *x’, we have
d; d 1 d
dy (xz_ x_l) )

& _d
= a (2) -5 D)

T odx
= 2x-(-2x21) = 2x42x-3

4 4
_ 27(-1-% _ 2x 3+2 _ 2(x 3+ D
X x: X
Differentiating (ii) w.r.t. ‘x’, we have :—xl-l- = 2x
By chain rule, we have
dy 204+ 1)
dy dx 3 f2x4+l 1 x4+l
Ww="du - 2x © 3 x4
dx
Q4 Findg":'if Ix+4y+7 =10

(Lahore Board 2016 G-1)(Bahawalpur Board 2016,
(Faisalabad Board 2017)(D.G Khan Boar:
(Sahiwal Board 20

d d
Sol: E(3x+4y+7) =5

%(3;)»,%(43;) +dd—x(7) =0

dy
dx

[P
N+4g+0=0=>4
Q.5 Findg'zir x2—4xy -

2019 G-11)

Sol: Differentiating (|

d dy  26-2y)
T@x+5) = Ax-2y) > T = 53

Q.6 Find %ﬁ ,if xy+y* = 2.(Rawalpindi Board 2013)

(D.G.K Board 2014 G-I1) (Sahiwal Board 2014)
(B welian Board 2013 G-t Sargodia Board 2018, 2019)
(D.G Khan Board 2017 G-11) (% indi Board 2007)
(Gurjraniala 5, 7, 2019)
Ans. xy+y =2
Diff. w.r.t ‘x’.

d . d
a(xy+y*):a2
d d
AN+

dy
X ax

+¥()

Muitan Board 2014, 2017 G-1, 2018 G-II)

Ansy 4x=5
il nt'x’
i 2 2 — .i
> Idx(y +xX-4x) = 3o(5)
2ygjy(' +2x-4 =0
d
2y = 4-x
dy 22-x) 2-x
dx ~ 2y Ty

d
Q8 FindSL, ifx=1-1,y=3C-2¢

(Rawalpindi Board 2013) (Lakore Board 2010 G-I1)
(Bahawalpur Board 2016, 2018)
Ans. x=1-¢

Diff. w.r.t, *x’

dx  d

S =qa-0

dx

dr = 2

y =3f-2¢
Diff. w.r.t 'x’

dy d .,

'&% = g @ -20)

d s

T =3 -2060) = 6t- 66 =611 -1
By chain rule.

dy _dy dt

dx ~ dt"dx

d 6(1 =t d

T
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Q9 Find % wheny = (3x2-2x+7)8

(Bahawalpur Board 2016)
(3x2—2x +7)® Substituting
Ix2-2x+ 7, we have y = ué

Sol: y =
u=

Differentiating u = 3x2 - 2x + 7 w.rt. ‘X', we have

d
o= 6x-2

d
Differentiating y = uf w.r.t. ‘u’, we have(—lﬁ = 6u®

d dy d
By chain rule:a‘x‘ = a‘l‘fxﬁ

= 6uSx (6x—2) = 6(3x2-2x + 7P x2(3x - 1)
= 1203x2-2x+ T (3x=1)
Q.10 Differentiate x and y w.r.t tif
1-¢ 2t
R YR Ty
(Multan Board 2018 G-II)
Sol: See Long Question 5

LONG QUESTIONS

. oo, |
Q.1 Differentiate x* -2 wrt x*,

(Multan Board 2014 G-
. 1
Sol: Let y=x-37 ., ou=x'
y=x'-x7
Differentiating w.r.t “x", we have
% =§ (x* - x'z)
dy _d ., d .
dx “ax )" ax )
dy x"+1)
dx =2x—( 2( p
u=x'
Differentiating
du _d
dx ~ dx =)
du 4
ax =4x
d dx
g%:' =E¥ X (By Chain rule)
4 4
dy _(x+1 1 x+1
du _2( X ) P T

X+l
xX-1

Q.2 Differentiate

x+1
Sol: Let y= -1
X+l
Y=o
Differentiating
dy d(x+1
dx dx
dy _
ax =

Differe g w.r.t “x", we have
@2 4 (X_—l)

dx

X+ 1

d d
(x+ l)a(xf D—-(x- l)a(x+1)

(x+1)°
= x+D{(H-(x-1)Q1
= (x+1)
X+1l=-x+1 2
x+1F ~(x+1)7
gﬁ = %xg—: (By Chain rule)
_o_ i x+1? -2xx+1)?
S W2 Tlx+ne-DP
dy | _2xx+ 1 -2
du T (x+1y7(x—1Y " (x-1)

1-¢ 2
Q3 Ifx=7772.,y=7, @ then prove that

y%“i +x =0. (D.G Khan Board 2017 G-I)
(Multan Board 2016 G-11)(Sargodha Board 2016)
-0
Sol: x= m
_1-7 _
X ST Y STl
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d
Squaring and adding equation, we get Q6 If3x+4y-7=0, lhﬁﬂ‘di =
ey = a- ‘1’)3 . (202 . (Bahawalpur Board 2016 )(Lahore Board 2014 G-11)
(A+ry " (L+1) indi Board 2019)
, L+t -2¢ 4+ 48 3
Y = T @3
2,2 _ lec+2? 4
THEY T Tare2d ©3
<y o= 1 dy dy dx
.7 = .Foisc
Differentiating w.r.t “x”, we have Q dx ~ dx " du
d ., d ., d (a) Product
G E g ) =g M (c) Chain r d), Quotient rule
d
2“23'%:” Q8 Iff(x)=5x,% ién 1 - gof(x) = ?
Dividing by 2 {D;G.KBoam' 2012 G1)
dy (a)f2 (b) 50x*
x+y5, =0 Hence proved 50
dx <) 5 o5
MULTIPLE CHOICE QUESTIONS dy
- " , y = g(0), then =
Q  Each question has four possible answers. Select dx
the correct answer and encircle it. (Lahore Board 2018 G-II)
Q.1 Derivative of x* with respect to x* is: l dy de b dx de
(Sargodha Board 2013) @ gg - dx ® o - ay
(@) 0 (b) Undefined © 4o dx « dy dx
3 dy "de de "de
(© 3x (d) 3% , dy
.10 If x=at”, y = 2at, then ax is equal to.
1 ’
Q2 f(x)= 2 then f (2)= (D.G.K Boar: -11) {Rawalpindi Board 2018)
@ 1 ® 0 @t ®
(c) -1 d) = 1
(ORy @z
Q3 Ifx=a(t—sint), y=a(li# cosf) then 7 is given r
d (1
by: QN g (ﬁ) = (Sahiwal Board 2018)
(a) —tan (@ @7 gm  (b) ~1 (') glx)
(© =D’ g e’ g'x)
(c) —cot Q.12 The derivative of x wrtx’is equal to:
(Bahawalpur Board 2019)
4 Ify= (x is equal to: 3 3x
Q y is equa () ) =
. 2 2
() (b) 2% +-—1-=7 2 2
4 X X (c) X (d) v
2 -1- d
© 3x 1= (@) None of these QI3 gy (i) =: (Faisalabad Board 2019)
Q.5 Differential'of x° w.r.t to x* i’s equal ta; (@ £ () (b) £ (du)
(a) 6x° (b) 3x* . du .
© 26 @ < © " (g (d) £'(u) du
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SHORT ANSWERS TO THE QUESTIONS

Q.1 Find:—lixx ify=cosyx +sinx.

(A.J.K Board 2017)(Lahore Board 2016 G-1)
(Gujranwala Board 2018

Sol: yEcur\,’)_( +4sin x
Diff. w.rtx
1 l
d d
-r_lf —ﬁm\r dxx +2(smx) dxsmx
d 1 5
_Y_ =—sin\[)_( [Exl) 2(smx) €os X

—sin ﬁx COs X
= 2\;" 24fsin x
Q2 Find dx Yir Y = X coS Y (Fsalabad Board 2019 G-17)
(Gujranwala Board 2011, 2013)
(Multan Board 2013 G-II, 2014 G-II)

(Sargodha Board 2013 G-1, 2016)
(Lahore Board 2017, 2018 G-I, 2019 G-I1)

d d
Sol: E(y) = a(x cos y)

Differentiating both sides w.r.L. ‘x’, we have
g{- =x%(cusy)+cosy%(x]

=x (—siny)g%+ cos y (1) =—xsin y%+cos
dy

dy
g FEsinygo=cosy

dy

iny 3 = -
(l1+xsiny)=- = cosy = ax =

Q3 If x=acos38, y = bsi
show that n%+ b tan
(Lahore Board 2011 G-1)
Sol: Let x = aco

dx d ..
i =bge sind 6)
=a [J cos: =b [3 sin? B—(sln 9):|
=a[3cos20 (- =b [3 sin2 § cos 9]
= 0s2 @ si = 3bsin2 B cos O

dy _ _ 3bsin6cos® b sin®

dx " 3acos2@sin® 2 cosd

d d:
= aa‘}: -btan 8 = “Ei: +btanB =0

Q4 Differentiate sin x w.r.t cot x.
(Sahiwal Board 2013)(Rawalpindi Board 2013)
(D.G.K Board 2014, 2017 G-I1)

(Lahore Board 2015 G-II, 2016 G-1)
(A.J.K, Réwalpi; rd 2017)
(Bahawapur Board 2018)(Cir 219G-1Y)

Ans. Let
y=sinx
Diff. w.r.t ‘x’
dy
dx
By chain rule

€OS X

a2,
X) =-5IN"X COS X

fin2x w.r.t. cos?x.

sinZxand u = cos4x
it 'a{ing y = sinZx w.r.t. ‘x’, we have

sinx o (ﬂn Xx) = 2sinXxcos x

4,
Differentiating u = cos?x w.r.t. ‘x’, we have
du

= 4 cos3x d—i(cus x) =4 cos3x (—sin x)

= —4cosPxsinx

dy
dy dx  2sinxcosx _ __ 1
du j_“ —4 cos3x sin x 2 cos2x
x

Q.6 Prove that 3 - (sin" x) = ﬁ yX € (=1,1),

(Sargodha Board 2013)(Lakore Board 2017 G-11)
(Sahiwal Board 2018)(Faisalabad Board 2019 G-I1)
Anms, Let, y = sin™'x
T
)

. -
siny = x ye (T’
Diff. w.r.t ‘x".
cosy %
dy . 1 .1
dx T 1=sin’y
dy _ 1
dx
dy

dx — V-«

(as required)
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T
d -1 -1 y=37-X
Q.7 Provethat - (cos™ x) =—— ,xe (-1, 1) 4
dax V1 -x’ ’ Diff. w.r.t ‘x".
(Faisalabad Board 2019) dy
Sol: y=cos'x a = !
cosy=x
Differentiate w.r.t x Q.11 Differentiate w.r.t. ‘x’:
siny dy =1 (Sahiwal Board 2014 G-Il)(Lahore,
d (D.G Khan Board 2017 G-I)(Faisalabad Board 2013)
dy =1 _ -1 -l 4 ard 2019 G-1I)
dx ~siny — —costy Al —x*
y d 1-cos’y 1 1=x Sol: ntiating w.r.t. ‘x’,
Q.8 Prove that E(um" x) = 1+2
(Gujranwala Board 2016) 1
Sol: Lety =tan”'x A (i) a

then x = tany A (ii) fory e (—% gj
Differentiating both sides of (ii) w.r.t. ‘x’, we have

dy _ dy

d d >
1= a—x'(mny) = a—y'(mny) = scc'ydx

dy _ 1 T
= Ux T sec’y furye(—z.zj
1
“Truan'y ~ 1+x ©OFX€R

d 1
Thus E(tan"x) =1+ for xe R

Q.9 Differentiate w.r.t. ‘x’: sin —1 /T -xZ
(Multan Board 2014 G-I)(Sargodha Board 2

Sol: Let y = sin—!f1-x2
dy 1 A(
dx  ~ 7 d:
\fl_(\ll_xl) *

1 1
=71
A1-(-:2) 2
! 1
Vic1+x2 2

- X

Ans. tan y(1 + tan x)

1 —tan
tan

tany

1}
E
1A
|
Nl

lany

y-p(1+y2) =0
(Multan Board 2014 G-1)
(Lahore Board 2012 G-11, 2015 G-I )

Suly = Tan (p Tan- ! x)
T;m‘ly=pT:m‘|x
d d
L (1n-1y) = & (pTan=1%)

1 _dy _ 1
1+y2 dx _pl+x2
d

(1+x2)3k = p(14y2)
(1+x2)y, = p(1+y2)

(l+x2)yl—p(l+y2) =40

d -1

Q.13 Show that 3 - (cot™" x) =77
(Gujranwala Board 2019)(Lahore Board 2019 G-I1)
(Rawalpindi Board 2019)

Sol: y=cot'x
coty=x
Diff. w.r.t x
. d
—COseEC’y af =
dy __ -1
dx " cosec’y
|
“l+col’y

-1
+X

2
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. Q.2 Differentiate cos\/x from the first principles.

Q.14 If y =sin™ lhen

¥ dx \j - (Lahore Board 2015 G-I)

. (Gujranwala Board 2019) | o\ | . f(x) = cosyx
" —cinl =
Sol: y=sin = f(x + 8x) = cos\[x + Bx
Diff. wrix ’ f(x + 8x) — f(X) Lim
dy 1 dx__ 1 11 =% " ‘
dx a I a”

a =X

B

a-—-x

LONG QUESTIONS

Q.1 Differentiate ab-intio with respect to x,
y =sin -\f; .
(Faisalabad Board 2013 )(Sahiwal Beard 2014)

Sol: Let f(x) = sin\rx and f(x + 8x)
= sinyx+8x
£ _ Lim  f(x+8x) - f(x)
x = 5x—=0 Sx
_ Lim sin1!x+ﬁx—sin)fx
T x—0 8x
e TR
Téx—0 X+ 8x —x
xeox+yx | fx+ex—afx
. 2 cos .sin
Lim 2 2
7 T
=0 Gx+3x) - (Vx)
2 x+0x+yyx . x4+ 8 x
_ Lim cos 2 .sin >
8x =0 [\x+ox+x][Vx+ dxe
2 x + Ox +4/x
_ Lim 2% 2
T30 Afx4 Bx+x

- '+ 0x) - (\,’_ )
‘\jx + Sx \]_

x+6x+\]_)(\fx+8x \]_)
e

50 e =y

Afx+8x+fx afx+dx-qfx
s 2 y Lim sin 2
820 Afxa8x—qfx
2

24k

"~ Lim
=50 Jrronavn
sin 5 —sin = —sin‘\i;

P S N

1f x = a cos 8,y=b sin’ 0, show that

Q3
a gﬁ +btan8=0 (D.G.K Board 2014 G-1)
Sal:

Q4

See Short Question 8

Ify = '\/mn X+'\/Iﬂl‘l x+ftan x + ...
d
prove that (2y — 1) :_1% =sec’ x.

, then

(D.G Khan, Rawalpindi Board 2017 G-11)

= '\jmnx+'\]rmnx+\franx+__.w

Squaring both sides, we have

f= tan x +"\jtan x+\/lnnx+ ..o

Y= tanx+y
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. .ias W (Lahore Board 2013 G-I1)(Lahore Board 2017 G-1)
Differentiating w.r.t “x™, we have ) )
d d Sol: x=a(cost+sint) .. (i)
dx ) =g (tanx+y) y=a(sint—tcos 1) ... (ii)
d, , d d ifferentiating w.r.L “("
v 4= = (tanx) ‘i ) lef:;emmh:‘g w.r.t “1”, we have
d L d dy d = =a = (cost+sint)
ZyE‘;L =sec’x+a§ :23:5‘;:—3% =sec’x dt dld ‘
=a|x 0+7 (Bt
% 2y - 1) =sec’x Hence proved a [d' (eos ) +g; )
dx
Q.5 Ify=tan (tan™ x), show that q =alsint+co
(1+x)y-p(+y)=0
(Lahore Board 2017 G-1I)
Sol: See Short Question 25
(By chain rule)

‘+1J
-1)°

2
Q.6 Differentiate with respect to x sec” (x:

(Sargodha Board 2013)

2
: X+l
Sol: Let y = sec (xz—l)

Differentiating w.r.t “x", we have
dy d (x’ +1

4 A s
dx = ax e x’—I) 0 g sec x=
dy 1 4

w(5H)
dx x2+1 x1+l‘l'dx x =1
-1 x*-1)"
woin [(x’—ll:—l(z’+ll—(x:+l)£ [r‘-uJ
= c+1F
4 [

-1
o+ 1)
-1y
[

X -1

((xz—l)lx—

o2+1)

d;
Q.7 Find ng of x = a(cost + sint), y = a(sint — tcost)

i, we have

4 de
cos 1=ty (cost) +cost a
=a(cost— (L (—sint)+cost))
=a(cost+tsint—cost)=atsint
Putting values in equation (iii)

dy
dx

tsint 1 tsint
= atsinl G (cost—sint)] Tcost—sint

MULTIPLE CHOICE QUESTIONS

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

a

d
Q.1 ax (—cot x) equals: (Sahiwal Board 2014)

(Bahawalpur Board 2018)
(a) sec’x (b) cosec’x

(c) —cosec’™ (d) —sec’x

Q2 Iff(x)=sinx, thenf(m=——
(D.G.K Board 2014 G-1I)
(a) -1 (b) 0
1
(1 (Gl
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d Q.11 Derivative of —sin x w.r.t sin x is:
Q3 asin"x = (Multan Board 2013 G-11)
(Multan Board 2013 G-1l, D.G.K Board 2014 G-i) (a) cosx (b) —cos x
o by —— (© 1 (d) -1
{p)seos ® 1-x* Q.12 d—i(tan"x+cot"x) =
-1 1
(©) —= ) — (Sargodha Board 20
\fl-—xi -\flq-x2 @ 1
1 -,
Q4 IFf(x)=——, the f(cotx) =7 © 0
\ﬂ T+x
(D.G.X Board 2012 G-I)
d d,
(a) a (—cos x) (b) = (—sin x)
d d .
(c) xS0 X (d) qx Sinx
Q5 IFf(x)=tan™'x, then f (cot x) = &qual to:(Rawalpindi Board 2013)
(Mudran Board 2014 G-H)
1 L b —2=NE
(2) m (b) sin’x 2\1,‘(
(c) cos™x (d) sec’x @ %= Jx
Q.6 %(x - (:0522)() is equal to: \&
(a) sinx —cos x (b) (sin x — cos x)*
(€) sinx—cos x (d) (sin x + cos x)l (Faisalabad Board 2013)
. cos ! X
Q.7 i(ﬁ) is equal to: (Rawalpindi Board 20. (2) —sin ‘J'; (b) \‘;
d . sinﬂx sinyx
(a) g sinx (c) — V,’_‘ (d) - 2\];
d '
(€) gy cosx Q.16 f(x)=cot x, then f [’é) = (D.G.K Board 2015 G-1I)
1d
Q8 7% [tan™'x—cot™'x] =(Rav (@ 14 (b) 4 .
© 3 () Iy
(@) - —1! Q.17 f(x)=sec”'x, then f (sec x) =
1+x (D.G.K Board 2015 G-II)
(©) 1-x° (a) "F"l = (b) sec x tan x
Q9 ;—xcm"x ahiwal Board 2013) (c) cos’xcosecx  (d) —cos’x cosec X
L . Q.18 Iff(x)=sinx, then f (0) =
(a) T+ 82 T—x (D.G.K Board 2015 G-I)(Rawalpindi Board 2019)
- (a) cosx (b) 1
(© 1 () g (© 0 (d) -1
d . Q.19 % tan”'x = (D.G.K Board 2015 G-1)
Q.10 ax Sinx (D.G.X Board 2011)
1 1
(a) cosx? (b) —cos x* (a) -2 b) T3¢
(c) 2xcosx* (d) -2x cos x* (c) tan x (d) secx
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. d
Q.20 Iff(x)=tanx, thenf (x)=7 Q.30 ax (secx) = (Rawalpindi Board 2019)
2 b (D'._,G'K Hoard 2013 G-I (a) sec x tan x (b) —sec’x
() secx (b) sec’x (c) —sec X tan x (d) sec”

(c) cosec’x (d) - cosec’x
Q.21 Ify= sin”'x, then gx!= ? (D.G.K Board 2013 G-1I)

(Faisalabad Board 2018)(Lahore Board 2018 G-I)

(D.G.K Board 2012 G-H)
1 =1
® T ® -2
1 -1
© e RV
Q22 %sec x = (D.G.K Board 2012 G-1I)
(a) tanx (b) sinx
(c) sec x tanx (d) secx

Q.23 % (sec™ x +cose™ x) (Faisalabad Board 2018)

(a) 1
) 0

Q.24 Ify=sinu,u

() -1
d) 2
— einl i‘ﬁ_
= sin x.lhendx-?

(D.G.K Board 2012 Ghl1)

(a) cos x’ (b) 3x*
(© X (d) sinx®
Q25 i[x - 5'“22"} isequalto: (D.G.K Board 2011)
(a) 2sin*x (b) 2 cos’x
(c) 2 sin’x ) -2 cos’x

Q.26 %cm"x equals ta:

1
(@) 1+x°
L
© - rex

d e
Q.27 ™ (sin x) =

(a) sinx s X
(c) —sin —COS X
d

Q28
(a) s (b) sec’
(c) —se an x (d) —sec’x

Q.29 % (cosec

(b) cosec’x
(d) —cosec’x

(a) cosec x cot x
(c) —cosec x cot x

Q31 % (cotx) =

(a) cosec™x (
(c) —cosec x cot x

Q.32 dix (sin”' x) =

y AR

1
5 b) — =
-1 ® Il x> =1
1 1
—— W
O Vi Divi-g
.35 ﬁ (sec'x) =
(a) - . (b) .
XA -1 XX =1
1 1
¢) — = d 3
© Ixl 1 -x ¢ )Ix!‘\fl—x'
d
Q36 gy (tan™'x) = (Lahore Board 2012 G-1)
1 1
@13 b) -7
1 1
© e W=
Q.37 If f(x) = sin x, then slope of tangent line at x =0
is: (Gujranwala Board 2014)
(@) 0 (b) 1
(c) -1 (d) Does not exist
Q.38 %cns x= (Lahore Board 2014 G-II)
(a) —cos x (b) sec’x
(c) —sinx (d) sec’x
Q.39 The derivative of cos X W.r.t cos X is:
(Gujranwala Board 2013)
(a) 0 (b 1
(c) sinx (d) cosx
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d X Q.49 If f(x) = cos x, then f'(0) is equal to:
Q.40 ax (\]tan x)= (Gujranwala Board 2013) (Lahore Board 2015 G-1)
(Bahawalpur Board 2018) (@0
1 2
(@) —F— wec's (b) E\Ilan X sec’x ©1
\,lan b3 d
(c) tan*?x . sec’x  (d) % Q50 1f =¥ lhen
d tan % @ ) cosec’x
Q41 = sin”™' 3—-1—-—- (Gujranwala Board 2013) cot x
cot X
_a ¢
(a) o (b) m ( ) cosecx
© -1 @ 1 Q.51 E (—cotx) aisalabad Board 2016)
Va' - x* Val-x* (a) —cosec cosec X col x
o 2
Q42 % cos x° (Lahore Board 2013 G-I1) (©) e ) —cosec” x
T
(a) —sin x° (b) x°sinx® gen (‘J -
© %Sin @ @ - sm x° ((ix'iummm!a Board 2016)
(b) 3
Q43 % (cosec’ — cot’x) is: (Lahare Board 2013 G-1) 1
(a) cot’x + cosec’x @ \2
EI:; 52cosec X €Ot X + 2 cot X cOsec™X (Rawalpindi Board 2016)
(d) sec’x + tan’x _sinx
d . (@ )cnsx b) ~Cosx
Q44 ax Cosx s (Lahore Board 2013 (c) cosec’x (d) — cosec cot x
(a) —sin’x (b) ~2cos x sin 54 di (cosx%) = (Sargodha Board 2016)
(€) sin2x ) secx Gi x la Board 2018)(Lah Sahiwal Board 2019
Q.45 The derivative of tan x with respect to t ( zummmu? olar X xore,. 4 ';wa oan )
(a) —2x sin x (b) 2x sinx
2
(a) Zero () - sm X (d) -2sinxcosx
(c) sec’x
QA6 If f(x) = sin x, then f “(c Q.55 a tan X = (Faisalabad Board 2017)
sec’ x " sec’ x
(a) cosx @ 2+ftan x ® ~/tan x
(c) —x
4 © Sec X @ lt[scc X
Q47 "E f(x) = 4 \][ﬂn x an X
hore Board 2012 G-I) Q.56 ax cot® 2x (Lahore Board 2017 G-1)
(a) sec™'x l‘ (a) 4 coI’Zx cosec 2x (b) —4 cot 2x cosec? 2x
colx (c) 4 cot’ 2x cosec 2x(d) —4 cot 2x
©; (d) tan™'x Q.57 If f{x) = cos X, then f * (g) =
Q48 Ify=se — x) , then y, equals: @ 1 i (é.ahnre Board 2017 G-1)
(Lahore Board 2015 G-II) 1 8 -1
(a) cosec x cat x (b) - cosec x cot X () 2 @ -
(c) sec x tan x (d) — sec x tan x
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1 ax
Q.58 If y=cos x,u=sinx, then% = Q.67 HI[(x)dx:ﬂ sec” 3 +c, then f(x) =
(Lahore Board 2017 G-H)(Multan Board 2017 G-I) (Sahiwal Board 2018)

(a) cosx (b) —cot x

(c) —tan x (d) —cosec x

il: - l—cosx]_
ax | l+cosx] ™

(Multan Board 2017 G-I)

Q.59

1
(@) 1 (b) 5
() 0 ) -1
d
Q.60 dx Seex= (Sahiwal Board 2017)
(a) secxtanx (b) —sec x tan x
(c) sec’x (d) sec x tan® x
Q.61 If f(x) = tan'x, then f'(cot X) =
(Rawalpindi Beard 2016)
(a) cos’x (b) sin’x
(c) cosec’x (d) cot’x
Q.62 %%(sin )=
(a) 2x cos X (b) 2cos x”
(c) 2x cos’x (d) 2 cos’x
Q.63 ﬁv is derivative of. (A.J.K Bgard 2017)
(a) sin™' x (b) sec”' x
(c) tan™' x (d) cot™
Q.64 i (—cosec x) =
(a) cot’ x
(c) tan x cosec x
Q.65 % cor' % =

8 G-11)(Gujranwala Board 2019)

-3
(a) (b)m

|
© o @ o

1
OF=
© 1
xA\x*+a
Q.68 i (cos’ x — sin®

(a) 2 cos 2x
(c) =2 sin

Q.69 If f(x) =tan

(Sargodha Board 2018)
@ ® 3
e 3?
Q.70 in "2, the siny = (Lahore Board 2019)
(a) cosy (b) cos x
©% ¥

771 1If fix) = sin x , then f' (0) =
(Rawalpindi Board 2019)
(@0 (b) 1
() -1 (@) 2
Q.72 The derivative of Cot x w.r.t x equals
(Sargodha Board 2019)
(a) — Cosec” x (b) Cosec’ x
(c) —Sec’x (d) Sec’x
EXERCISE 2.6
SHORT ANSWERS TO THE QUESTIONS
Q1 Find P if fv) = e !
(Lahore Board 2012 G-11, 2013 G-II)
(D.G Khan Board 2017)(Sahiwal Board 2018)

Differentiating w.r.t ‘x’, we have

-1
f”(x):e\E xi(\f—l)

Sal:

- g o
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Q2 Fiud'r{{if y=A®-x2)

(Multan Board 2017 G-I)(Sargodha Board 2019)

Sol: Differentiating w.r.L. 'x', we have
d 1 d
Ei = g_xzxa(Q—xZ) = 9_x2x(n—2x)
_ =2x
T 9-x2

_ 2 ady
Q3 [ry_x*mxﬁnddx.

(Gujranwala Board 2013, 2017)

2, 1
Ans. y = x"In X
y =xInx"'=—x"Inx
Differentiate w.r.t ‘x’.
% = ?Ed (x*Inx)
% = |:J(2 G)+2x l.nx:|
dy
ax = —(x+2xInx)
% = —x(1+2x1Inx)
Q4 ind f'(x)if f(x) = 1
(Rawalpindi Board 2014, 2019) (. 019)
Sol: Differentiating w.r.t. 'x’, wj
fi(x) =
_ X4 XXy XX
(ex+1)2
=
Q.5 Ify=xe“ then find %

(Lahore Board 2013)(Bahawalpur Board 2016, 2019)
(D.G.K Board 2014)(Sargodha Board 2017)
(Lahore ?mmi 2018 G-I)(Sargodha Board 2018)

Ans, y = xe"™
Diff. wrt. ‘x’
d d . o d
af: x&:““"ﬂ:““"d—(x
d .
'a%: xe™. cos x + ¢
dy
dx

iy alpinds Board 2076)

[)(Faisalabad Board 2017)
ahawalpur Board 2016, 2019)
(Gujranwala Board 2019 G-II)
y.rt. ‘x', we have

d 1
xa(ln x) lnx(1)-x (;J
(lnx)? (ln x)2

4 . o1
. Flnddxil'y_x )mx

(Gujranwala Board 2013, 2016)
: Differentiating w.r.t. ‘x’, we have

gﬁ = xzﬁ(ln I]+An——(x2)
1 dfl 1
= sz-a(;)+)u1;(2x)
b3

)rkz-)((—L2)+2x?ml
x. x
1 1
= —x+2x1\n;= x{Zln;-—l}

Q8 Findgi:if v = an(x+x2+1)

(Sahiwal Board 2013) (Bakawalpur Board 2018)

Sol: Differnntialingwrl 'x', we have
dy
. S (nan271)

\]_

1
1 1 ->d
—F———x|1+5(:2+1) "’a(x2+l)}

+\x2+1
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1 1 1
=x+.\f2—+[x{1+5m(2x+ﬂ)}
1 2x
=x+ 2+lx[l+_ ;(2+1J

_ 1 X
N x+\;‘x2+l x[l +\’x2+lJ
1 (\jx2+l+x] _ 1

[x +1-%° +l:|
(x>= D"+ 1)

QI2 Find—lify = An (tanh

= X =
xe\x2+ 1 Ax2+1 VxZ+1
Q.9 Find g;'f ify = eX (x3+2x2+1)
(Lahore Board 2016 G-1)
Sol: Diffcrcnlialinﬂ w.rl ‘x’, we have
dy_ xd3, 0,2 3.0,2 —x 2
=t (x +2x +1) (x +2x +l)d (e ) Pl yer——
=X (3x2 + 4x) + (x3 +2x2 4+ 1) e Xx(-1) L) 5 cosech 2x.
=X (2+4ax-x3-2x2-1) > .
= e (342 +ax-1) @y, [ Y =sinh” )
= —eX (x3 —x2-4x+ 1) indi Board 2017)(Muifan Board 2017 G-I)
(Sakiwal, D.G. Khan Board 2014 G-II)
Q.10 Find Fx)if 1(0) = hn (V/e2x 4+ e-2%) Solyy =sinh X’
(Gujranwala Board 2014)(Multan Board 2013 G=I1) Differentiate w.r.tx
(Rawalpindi Board 20 -1) ’ dy _ 1 d ;
Sol: Diﬂ'ercnlialinw both sidcs w.rl ‘x', we hav dx 4T+ (x) dx x
1
f(x =7 e2X 4 g=2x = 3¢
(x) r—'—t,l o dx NiETy 3x

L Liax, o2 ‘Ei
xxz(e X+e ")

VelX 42
_ 1 1
-\feh e2x T\/ez" +e2x

= tanh 2x

Qu Fmdai‘ ;f,

Different
d: 1 Iy d ., 1
izi[xz—la(x‘_n x+1&"‘ +n]

1 1
[Fen-hae)

Q.14 Differentiate (Anx)* w.r.l. x’
(Lahore Board 2014 G-II)(Multan Board 2018 G-1)
(Bahawalpur Board 2018)(Sahiwal Board 2019)
Sol. Let y = (Anx)" AAQG)
Taking An with of both sides of (i), we have

Any = An[{Anx)"]

= x An (Anx)

Differentiating both sides of (ii) w.r.L. *x”
1d 1 d
;ﬁ = La@ax+x. o 3 (nx)

= A(Anx)+x, lnlx l ln(lnx)+

EI = y[ln (Inx) + Inl J = (lnx)* [In (Inx)+ [:: x]
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d
Q.15 Find :_’L{ iy = e sin 2x Q5 g, coshx= (D.G Khan Board 2017 G-I)
(Faisalabad Board 2019 G-1I)(Gulranwala Board 2019 G-1I) (a) —sin hx (b) sin hx
Sol. y=¢sin2x (c) sec hx
Diff. wrix Q.6 Iff(x)=in(x + 1), then f(
%} =e™ % sin 2x +% e —sin 2x
=¢ ™ cos 2x (2) + € 2 (=2) sin 2x (@ x+1
=2¢™™ [cos 2x — sin 2x] ©
Q.16 Find [* (x) il 1(x) =\[hn (€% + €., x4l
(Sahiwal Board 2019)(Lahore Board 2019 G-1I) | .7 % sinh 3x Board 2014 G-1)
_ e
ol g’.‘r’f' Mo+ eT) () 3sinh 3cosh 3x
! wrtx (c) cosh3x sin h 3x
2x —2aaa 12 2
= 2 g™+ &) g An (€ 4 €7 Q8 qu' ' (Faisalabad Board 2016)
3% -%T % -gl—:_r; {e¥(2) + € 2(-2)) witan Boapd 2013 G-11, Multan Board 2014 G-II)
Vn (e +e™) et e ocird 2017 )(Multan Board 2017 G-1)
1 1 2 (e*—e™) (D.G. Khan Board 2015 G-1)
T2 (@) et e (b) a*
1 et —e™ at
= = == X &nh =& (d) na
VA +e™) e+ e
dy Q.9, e derivative of f(x) = ¢” equals:
Q.17 Find g ify = (x + % (Multan Board 2014 G-1)
x -1
(Rawalpindi Board2019 e (b) x '
Sol. See L stion | £
ol ee Long Question (c) o Gl

MULTIPLE CHOICE QUESTIQNS

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

Q.1 %lug, (2x) equals: (Sa
1
(a) ﬂ log,e (b) &log,
(c) %log, a
2 4 In3 al:
Q. dx(l’l x) equal:
1
@ 3¢
(c) 3x
(Sahiwal Board 2014)
(b) 2" In2
(d) x n2
%(s'm h 3x) equals: (Sahiwal Board 2014)
(a) cosh3x (b) —cos h 3x
(c) 3cosh3x (d) coshx

d
Q.10 5 sin isequalto:  (Multan Board 2014 G-I)

(b) —cos x*
(d) 3x” cas x*

(a) cos <
(c) x*sinx’
d
Q.11 ax log, x =—

(Rawalpindi Board 2013, Sahiwal Board 2013, Bahawalpur Board
2014, Sargodha Board 2016, Lahore Board 2018 G-1)

I
Ok ) ﬁ
1
©y @3 ,n 2
Q12 5o (: *y= (D.G Khan Board 2017 G-I)
Nx
@ ®) "j;
Vx Vx A&
e xe
(c) 1x (G Ry

d
Q.13 g cosechx= (Bahawalpur Board 2016)
(a) cosec hx cothx  (b) sec hx tan hx

(c) —cosec hx cot hx (d) cosec h’x
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d
Q.14 % (In x) is equal to: (Rawalpindi Board 2014) Q23 gycoshx = ? (D.G.K Board 2013 G-11)
1 1 (Lahore Board 2018 G-11)(Faisalabad Board 2019)
(@ Inx (b) X (a) sin hx (b) —si
() x (d) inx (c) cosec hx (d) ¢
d
Q.15 ‘dd;' a= (Rawalpindi Board 2017 G-II) Q24 dx cosec hx = ? ( oard 2013 G-1)
(a) ya'lna (b) Y™ Ina (a) sec hx tan hx
a~ ar (c) —cosec hx cot
© na @ — d
v Q25 - (") =1 .G.K Board 2013 G-I)
d dx
Q.16 dx [An (Sin h x)] equals (Sargodha Baard 2019) ore Board 2016 G-I)
(a) Cothx (b) tanh x (a) em) ¢
(c)—Cothx (d) —tanh x © ;(_ ()
d
Q.17 3 tan h'x = (Multan Board 2013 G-II) d
Q26 3¢ (D.G.K Board 2012 G-1I)
| =1
@ 3% ® 372 (Lahore Board 2013 G-1I)
-1 ®) 2™ 1'(x)
d .
12 Ol ppe (d) a™ £'(x) ina
Q.18 Ify= e® then f ‘(x) will be equal to:
(Sargodha Board 2019) (D.G.K Board 2011)
d dx *
@ vgr ® vgy ® :,1“"
(c) 1y () 1k @0 “ ima
y dx y dy The derivative of &™ w.r.t X' is equal to:
d
Q19 3-(2¥) cquals:  (Multan Board 2013 G-1) ® g (i i (D.G.K Board 2011)
@ 2" b 2V in2 ©L @ 1
2V 2 AL * s s
© = x (CH x Q29 If f(x) = cos hx, then (f(x))’ — (f "(x))* =

Q.20 If y = In (tan h x), then d

(a) sec h®x cot hx
() sec hx cot h’x

Q21 %(In (Inx))

1
(=) 3

(©

/ then - = (Faisalabad Board 2013)

£x) rx

® ) ima ®
1

() f(x) (d) )

(Multan Board 2017 G-I)(Lahore Board 2017 G-11)
(Faisalabad Board 2019 G-I)

(@)1 (b) 0
1 2
(© 3 (d 2°
Q.30 % (cos h™" x) equals ta: (D.G.K Board 2010)
(Faisalabad Board 2017)
1 1
W-Fa 3=
1 i
(c) '\!ﬁ (d) m
Q.31 Iff(0) =e"’;_' , then f'(x) equals to:
(D.G.K Board 2010)
L - -1 _
Oap G
©F wFe
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Q32 Ify= % , then % is equal to:

Q.33

Q34

Q35

Q.36

Q.37

o

Q3

Q.39

Q40

2t
e'-1)

(a) -

.
OG-
diy (sinh™x) =
1
AV
(©)

1
1+x
diy (logx) =
(a) %

(c) x.Ina

% (tanh'x) =

(Lahore Board 2016 G-1)(Sargodha Board 2017)

1

1-x°

()
1
© 137

d
a‘(sinhx):

(a) sinh x
(c) —=sinh x

d
E(tanh X) =

(a) sech®x
(c) —sinh x

% (cosechx) =

(a) st
(c) — s

i (cot hx'

&

® iy

(d) None of these

1
® -7

1
@ _\/l x

(D.G Khan Board 2017 G-1)
1

x/a

(b)

(d) x.L

Ina
®) -T2
(d) “T-2

(b) coshx
(d) —co:

pindi Board 2017 G-1)

(b) —sec hx

tanhx (d) sech®

(Multan Board 2019 G-I)

(a) cosechxcothx (b) —cosec h’x

(c) —cosec h x cot h x(d) cosec h’x

(Lahore Board 2018 G-1)

Q41 ﬁ (coth™ x)=

1
Clpr:

1
© T3

Q.42 % (cosh™' x)=
1
@~
_1
©J+=

Q43 i (cosec h

(Multan Board 19 G-)

® -
@) -——
IxI4x* - 1
) —
, Ixly1-x" Ix!\"l~x‘
1
© Tl -1 @ Ixlyfx* =1
d
5 o (logIx) =
(@1 (b) -1
1 1
©3 @ -3

d
Q.46 ax (log tan x) =

(a) cosec 2x

(c) cosec G]

I
Q.47 lfy-x,dx—

(a) x* (1 +log x)
(c) (1+1logx)

oo

Q4

(a) cos x
(c) tan x

Q.49 % (xe¥) =

(@) 2¢ e 1™
() e 2x+e¥

(b) 2 cosec 2x
(d) cosec (—2x)

(b) x* (1 +3

(d) None of these

'dd_x (log (secx +tan x)} =

(b) secx
(d) cotx

(b) e +e”
(d) None of these
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Q50 3 (%)=

(a) 3xe* (b) 3x%e”
© 3x (&) (d) 2x°e*
e®+e™ d
QS1 fy=Cx w4 =

8 by =ty
(a) &) (b) @7y

=4 4
Oy O gy

Q.52 i in 2x =———— (Gujranwala Board 2014)
1
@57 (b) 2x
2 1
(O @3

- dy_
If y=/nx, then jr=—

(Lahore Board 2014, 2015 G-1I)
(Bahawalpur Board 2016)

Q53

@5 ® '
(c) x (d) —2x
Q.54 :_x (tan x) is equal to: (Lahore Board 201 1)
(a) Incos x (b) —incos x
(c) —sec’x (d) sec’x
Q.55 If y=/n(sin x), then % equals

G-I)
(a) tan x
(c) —tanx

dy

Q.56 Ify=sinh™'x, then

-1, 2015 G-I)

(Lahi -1T)(Gujranwala Board 2019)
(a) 2 (b) 2 sin h2x
(c) -2 ci (d) —2sinh 2x
Q.58 i @3 = (Lahore Board 2012 G-I)
(2) 3" In3 (b) 39

(c) 327 (d) 318

(Lahore Board 2015 G-II)

(b) sinx e*=*

Q.59 % (e™*") equals:

(a) —sinx ™"

(c) cos x e™*

@

(c) ae™

d 2,
Q.61 E(Em) -

(a) eln;:
(c) 2x el

Q.62 % (In x™*

hore Board 2017 G-IT)

(b) ,:‘—mtln x!

mk
()
(Bahawalpur Board 2019)
1
(b) =
' @1 ) e
Q6 ﬁ In(f(x)i = (Sargodha Board 2016)
1 1
@y (b) ®
r
@ty (@ ). £
Q.65 ﬁ &™) = (Sargodha Board 2016)
(a) e‘z’,' (b) 2x e
(c) 26 () -2x ™
Q.66 % In (i) = (D.G Khan Board 2017 G-1)
(@) x (b) —x
1 1
© 3 -3

d
Q67 3¢ (In(¢*+e™)=  (Faisalabad Board 2017)

e re O
@) 7= (b) T =
et-e” -t +e
(© —t+e™ @ e —e™
Q.68 % eth= (Lahore Board 2017 G-1)
el+4 elf-‘
(@ nh ) Inx
© ettt (@ het*!
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= dy _.
Q.69 lfy—cushx.lhcndx =i

(a) —sinhy

(c) —coshx
70 4 N =
Q. ax (Ancosx)=

(a) tan x
(c) —tan x

(Faisalabad Board 2019)
(b) sinhy
(d) sinh x
(Faisalabad Board 2019)

(b) cotx
(d) —cot x

Q.71 % (tan ' 3x)=: (Faisalabad Board 2019 G-1I)

1 3
@ Tiax ® Ti3x
3
(C) 1+ 9x [Opnr T+0x
Q.72 % (e™%)=: (Faisalabad Board 2019 G-11)
(a) cosx (b) e "™ cos x

(c) e ™*sin x

d
Q.73 ax (An2x) = (Gujranwala Board 2019 G-I

1
(a) 3¢
1
(-3
d 2
Q74 ()

2
(a) €
(c) 2xe™

Differentiaté w.r.t x

(d) sinx

~3(4x7) + 4(3x) + 1
12+ 12x2 + 1

ya = 10(4x%) — 12(3x%) + 12(2x)
=40x" = 36x” + 24x

‘Objective) 47IPage
Q2 Find y, ify = An(x2—
(D.G Khan Board 2014 G-II)
(Lahore Board 2014 G-1, 2014 G-11)
Sol: y = An(x2-9)
y = An{(x—3)(x+3)}
Yy = An(x=3)+An(x+
Diff.
Y
Diff.
¥,
Diff.
Y3
Diff.
ENE2E)
x+33

1
+
=34 (x4 3)“)
g/ify = sin3x
(Lahore Board 2011 G-11, 2016 G-1)
SuyDiffcrcmia!ing w.r.L ‘x’, we have
Y| = (cos 3x) X3 = 3cos 3x

entiating again w.r.t. *x’, we have
= 3(—sin 3x) x3 = -9 sin 3x

ifferemiallng again w.r.t. ‘x’, we have
yg = -9 —(sm 3x) = -9x(cosIx)x 3

= —27cos 3x
Differentiating again w.r.t. ‘x’, we have

¥4 =27 % (cos 3x) = 27 x (-sin 3x) x 3
= 81 sin 3x
Q4 Findy,if y = x2. 7%
(Sahiwal Board 2014 G-1I) (Rawalpindi Board 2017)

(Gujranwala Board 2010, 2017)
Sol: Differentiating w.r.t. ‘x’, we have

d d
vy =e ¥y (x2) +x2 =€

v = e X x2x +x2e X x(-1)

y] =e*2x-x3)
Again diff:r:ntialing w.r.t. ‘x’, we have
Yo = €N x=ad) ¢ (2x—xd) p )

= e X (2-2x) +(2x—x2) e X (-1)

= e X(2-2x-2x+x2) = e X (x2—4dx +2)
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Q5

Ans.

Q7

Find y; if x' -y’ =2,
(Lahore Board 2013 G-I)(Multan Board 2013 G-I)
Given that
- y3 =a'
= yJ =x'-4a
Diff. w.r.t 'x’

d d
) =g (' -ah

d . 2, d
ax x-x a(y’) y.2x—-x.2y a‘}

vy a2 Y

[2xy - 2yx* } %:Z#{)'-xgd%}

y

G o

T

Y

| 1 1
e e

—_——

]
I
.J

I

)
-
Du

4

_—2a%x

o

Find g‘;ﬂ wheny = aco

dx
de
dx
de ~
dx

6 = a(l + cos 0)

de _
=

and y

1

a(l +cos B)

a(l +cos 0)

lef:remmung wart

dy

dx
dy
dx

:a[a(l +cos 0)]

sin 8

e

wlrres)

df cos®.(l+cos@)— sm 0 (—sin 0)

“dx-

1

(1 +cosB)

2
cos B+ cos” 0 + sin”

“a(l +cos ) (1 + cos 8)°
_ __cos B+1 -1
- a(l +cos 8)° ~ a(l +cos 8)°
But 1 +cos Sei,su
dx (XJ s LY
a B
a a a
, & 2
Yioge =@ = yaz_:-o-n:ﬂ
Q9 Findy,ifx’'—y'=a*  (Lahore Board 2013)

Ans. Diff. wrt.

et

X
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LONG QUESTIONS
d* d
Q1 Ify=c"sinx,showthat ¥ 2y 5k +2y=0
(Rawalpindi Board 2014)(Lahore Board 2019 G-II)

Sol: y=e'sinx

Differentiating w.r.t “x”, we have

d d d

E;v' =e'a sin x +sinx g e

d . .
a{:e’cusx+smxe' = e (cosx +sinx)
Differentiating w.r.t “x™ again, we have

d” d . o.d
E“\; =e‘a (cos x + sin x) + (cos X + sin x) et

=e¢" (= sin X + cos X) + (cos x + sin x) e”

=e" (- sin x + cos X + cos X + sin x)

E-J:.u &% E-Ji‘u

=e"(2cosx)

HS =:_xxz —2%‘;1 +2y
=¢e" (2 cos x) —2e” (cos x + sin x) + 2 (e" sin x)
=2e* (cos X —cos X —sin x + sin x) = 2¢* (0) =
=RH.S

Q2 lfy e™ sm bx, show that

&
o- Zadx+(a' +b)y=0

=

(Multan Boar -1I)
Sol: y = e"sinbx
Differentiating w.r.t “x”, we have
g‘:— =e" :_x sin bx + sin bx z7 ¢
d
a{‘ =e"cosbx.b +sinbx
d
_dii =e" (b cos bx

d
dx
-
42
dx
+ab cos bx+ a* sin bx)
g_x% =e" (—bI sin bx + 2ab cos bx +a” sin bx)

dy
_ﬁ Zad

= €™ (— b’ sin bx + 2ab cos b x + a” sin bx)
—2ae™ (b cox bx + a sin bx) + (a’ +,
=¢" (—b? sin bx + 2ab cos bx +
~ 2a” sin bx + a® sin bx + b’ sin
=a"(0)= 0 =RH.S

LHS +(@ +b)y

Sol: y =
Differentiating w.£

Hgg w.r.t “x" again, weh.’we

4 \fl-x —-Zd (cos™ x)
+y.ﬁ(~2x)= ‘2\1_

X 2

= —

X Al-x
2
= \fl—x2

_xz
'\il -x
Multiplying by ‘\’ 1-x*

(1-x) y2—xy) =2

(1=-xHya—xy,-2 =0 Hence proved

Q4 ]Iy acos (ln x) + b sin (/n x), Prove that
‘_l',_,, XgetyY= 0

(Gujranwala Board 2013, 2014)
(Rawalpindi Board 2013)(Bahawalpur Board 2014)
(Multan Board 2016 G-11)(Sargodha Board 2018)
Sol: y = acox(Inx)+bsin(lnx)
Differentiating w.r.t “x”, we have

‘—é-:— = n% cos (lnx)+b£sin(ln x)

% = a(-sin(In x))i +b(cos (In x)) %

‘—;‘E = —nsin(lnx);_ +bms(lnx)£

% = i [— asin {In x) + b cos (In x)]
dy

=—asin (Inx) + b cos (In x)

kel
=%

X
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Differentiating w.r.t “x" again, we have

dy d 1 1
L +E‘}.l = —acus(]nx);—bsin(lnx);
xg—;“\ff +% =—£[ncns(lnx)+hsin(lnx)]

dj! dy __1

Fax - x
zd! gi -
X a‘% +xd ==Y
’—l + x +y = 0  Hence proved
dx
Q5 Ifx -n(e- sin 8) ; y = a (1 + cos 8) then prove
thaty* d—xv +a=0 (Faisalabad Board 2019)

Sol: x = a(0 +sin @)

dx d R
= o " [a(B + sin 8)]

dx d .

® =78 [6 + sin 0]

dx
= T =a(l +cos B)

do 1

dx T a(l +cos @)
and y =a(l +cos 8)

Differentiating w.r.t “x”, we have

= =%[n(1 + cos 8)]

dy
ax
dy

dx

sin 8
1 +cos0

dy d
dax

MULTIPLE CHOICE QUESTIONS

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

1f f(x) = —sin x, then f " (co!

(a) cosx

(c) —sinx
Ify=¢" theny, =
(a) e*

(€) *
Ify=uv, w
(a) u vo+2u

02

Q3 ions of x, then y; is:
u VoV + UV
) U vo+2u,v; + upv
#Bahawaipur Board 2014)
(b) &
(d) 27¢"

(D.G.K Board 2015 G-1)

o
(h) 25

(d) xe*

7, then y, is equal to:  (D.G.K Board 2010)
(Bahawalpur Board 2018)

(b) 2e™

(d) 16>

Q.ZY If y =sin 3x, then y = ————
(Lahare Board 2014 G-11)(Rawalpindi Board 2018)
(Gujranwala Board 2019 G-11)
(a) 3 cos 3x (b) 9cos3x
(c) =9 sin 3x (d) 9sin3x
Q38 Ify=e" then :—3 =
(Lahore Board 2012 G-11)
(a) —2’e™ (b) ae™
(c) —ae™ (d) a%e™
Q.9 If f(x) = cos x, then £”(0) is equal to.
(D.G.K Board 2010)
(a) -1 (b) 0
@© 1 (d 2
Q.10 If y =cos (ax + b), then y, equals to.
(D.G.K Board 2010)
(a) —a*sin(ax +b)  (b) a*sin(ax +b)
(c) a* cos(ax + b) (d) —a' cas(ax + b)
Q.11 Ify=cos x, then. (Lahore Board 2012 G-I)
(a) ya+y=0 (b) ys—y=0
©) y—y=4 d) y;—y=0
Q.12 If f(x) = sin x, then f(0) =
(@) 1 (b) -1
(c) 0 (d) x
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Q3 By Maclaurin’s series prove that
Q. 13 cosh3x = (Multan Board 2018 G-1I) P R
e = l+2x+—+—+...
(a) 3 cosh 3x (b) 3 sinh 3x 2 |3
(c) —9 cosh 3x (d) 9 cosh 3x (Lakore Board 2012 G-II)(FffsalabadBoard 2019)
Q.14 Ify=Anxtheny,= Sol: Leti(x) = e2%
(Faisalabad Board 2019 G-1I) £1x) = 2 (2)
1 -1 M) < 92 a2
@75 ® £7(x) = 22e
2 1 £7(x) = el
g @z and soon ...
Q.15 Iff(x)=sinx, mcuf"@ =
(Multan Board 2019)
() 0 () 1
(c) 2 (d) -1 ) - 3
EXERCISE 2.8 geries expansion, we have
. £7(0) 2. £70) 3
SHORT ANSWERS TO THE QUESTIONS B |i

.1 Write Maclaurin’s series expansion.

Q. XPp:
(Faisalabad Board 2013)(Sargedha Board 2017)
(Lalore Board 2019

Ans. The maclaurins series expansion of a functj
is given by

x? IS
Jx)=£(0) +xf(0) + 57 f7(O) +37 57

x’
2 - I3
(Multan Board 2013)(Multan Boa

Q.2 Prove that ¢* -1-1-:&-{-":z

Hence pmved

.4 Expand a* in the Maclaurin series.
(Rawalpindi Board 2016)(Bahawalpur Board 2018)
Sol, Let f(x) = a*. Then
f(x) = a*Ana,
£"(x) = a* (Ana)?, f"”(x) 2" (Ana)®,
f(4)(x) = a* (\na)’, A, £ (x) = a* (Ana)™.

Putting x = 0 in f(x), f (x), £ “(x), £ ”(x), " (x), A £
(x), we get
f(0) = " = 1,£°(0) = a"Ana = Ana,{”(0)

= (Ana), £7'(0) = (Ana),
0) = (Ana)*, A, £°(0) = (An )"
Substituting these values in the formula
fix) = £(0) + £ (0) x

f L(O) 25 Il(ﬂ) &

we have

+A +_f(nl;(0) x"

In 2y’
L_Z‘)xz_‘_

(Ina)* o
2

3 +A+

= 1+(Ana)x+

(Ina)

x"+A

I
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Q.5 Find the Maclaurin series for sin x

Sol. Let f(x) = sinx, Then f(0) = sin0 = 0.
f{x) = cosxand{’(0) = cos0 = 1

f”(x) = —sinxand f “(0) = —sin 0 = 0;

f"(x) = —cosx and f"’(0) = —cos 0 = —1;

£ (x)=~(-sinx) = sinx andf (4) (0)=sin0 = 0.
£ x) = cosx and f(5)(0) = cos0 = 1,

£ (x) = —sinx and f(6) (0) = 0;

f™ = —cos x and f (7)(0) = -

Putting these values in the formula

f(x) = f(0)+1(0) x + rém th‘ll@x’
“) (5),
+f41i91x"+f—églxs+ -+, we have
sinx=0+1-x+%xl+§x’+%x‘+l—ﬁx’+...
S
TUETETTLRY
Q.6 Expand cos x by Maclaurin’s series exp

(Gujranwala Board 2016)(Lahore Board 2016
(Rawalpindi Board 2019)

Sol: Letf(x) = cosx
f’(x) = —sinx
f*"(x) = —cosx

f(x) = sinx
fivi(x) = cos x

and soon ...

Putting x = 0, we have
f(0) = cos0 =1
f’(0) = -sin0 =0
f(0) = —cos0 = -1
f(0) = sin0 = 0
fiv)o) =
By using Macla

—cos 0

CoOsX =

COsS X =

1
Q.7 Expand f(x) = T+x in the Maclarin series.

(Lahore Board 2014 G-II)(Gujranwala Beard 201)

1 ~
Sol: Given that: f(x) = T+x = ( !

f'(x) —l(l+x)‘ “+ ¥ x
f(x) =(—l)(—2)(l+x) (1 + x]
o2 2
Su+x T
£7(x) = (-1D2)3%

= -6(1 +&
() =(-1)=2

App[ymg Maclaurin's series:

f(x) =r(0)+r'(0)x+uz,ﬂ—)x!+f%lx-‘
()
+—4(‘—)x"+...
1 =102, =31y 4l
T+x _l+1, x+2,x+3,x+4,x+ ......

=1 —x+x - ax +
Q.8 State the Taylor’s series of f at x = a.
(D.G Khan Board 2017)
Taylor’s Series: If f is defined in the interval
containing “a™ and its derivatives of all orders exist at x
= a, then we can expand as

f(x) = f(a) + Fa)(x = 1) + fl'(;)
fi\'
s

Sal.

it (a)

(x=a)’

(x—a)’ +
(xfa)4+...+f:lr:‘i)‘
OR
J_hz _(_lh iy

(x—a)"+...

f(x + h) = f(x) + f'(x)h
(x) .
In




Chapter No. 2 Mathematics

‘Objective) 53|Page

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.
Q.1 The Taylor series is valid only if it is
(a) Convergent (b) Divergent
(c) Incrcasings (d) Decreasing
Q2 l+x43;+37+..= (Multan Board 2013 G-I
(a) & (b) sinx
(c) h}x s (d) cosx
¥ x* x
Q3 x- 31 TR TR =
(a) e* (b) sinx
(c) (1+x)* (d) cosx
Q4  The Maclaurin series expansion is valid only if it is:
(a) Convergent (b) Divergent
(c) Increasing (d) Decreasing
Q5 f(x) =g+ aX 4+ x> F erees + 2X" e is
called: (Gujranwala Beard 2012)
(Lahore Board 2017 G-H)
(a) Maclaurine series (b) Taylor series
(c) Binomial series (d) Power series
X ox X
Q6 1-1+3i—@t is Maclaurines segles
expansion of: (Lahore Board 2012
(a) cos x (b) sinx
(c) In(1-x) (d) in(1+x)
Q.7 Maclaurine expansion of In (1 + x) is:

... s Maclaurine’s series.
(Rawalpindi Board 2018)
(b) sinx
(d) In(1 +x)

191 1
1+ I+E +E +E +...1is (Sahiwal Board 2018)
(a) sinx
(c) e*

(b) cosx
(d) e

SHORT ANSWERS TO THE QUESTIONS

Q.1 Define increasing and decreasing function.

interval (a, b). Then
f is an increasing functil
eachx € (a, b)

f is an decreasing

‘(x)>0 for
iff’(x)<0 for

vhich function is

ekithe signs of f'(x) atx e (-2, 2).

X < CI then the value of f(x) -2x is

it —2 < x < 0, the given function ‘f* is an
tion.

‘Whe, < 2, then the value of f(x) -2x is
g . Thus at 0 < x < 2, the given function ‘f’ is a
'de easing function.
‘" is an increasing function at =2 < x < 0 or (-2, 0).
[ is a decreasing function at 0 < x < 2 or (0, 2).
.3 Find the interval for which function is
increasing and decreasing f(x) = sin x,xe (-x, 1)
(D.G Khan Board 2014 G-1)(Sahiwal Board 2014 G-II)
(Lahore Board 2019 G-II)
Sol: f(x) = sinx
Differentiating w.r.t. ‘x
f(x) = cosx
Now we will check the signs of f'(x) atx e (-1, ®).

’, we have

‘When — g <x< g then the value of f(x) = cos x is

T
—<X<

positive. Thus at — )

5, the given function f is an
increasing fum:l.inn

When—:r.<x<— and <x<1t,1henmeva1ueoff’(x)

= cos x is negative. Thusat—t<x < —E;md 5< X<,
the given function 'f" is a decreasing function.
w ; : . s n
Hence ‘f’ is an increasing function at — a<x<yor
i 4
(—5 5) and ‘f’ is a decreasing function at—T<x <—

T i g iy
Eancl5<x<1mr -m-5)Ul5.T )
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QA4 Find the interval for which function is | Sol: Let{ be differentiable in neighbourhoad of c where
increasing and decreasing fc)=0

%) = cosx,x e (_E !) 1. 1f f'(x) changes sign from pu§ilive to mj.gnlive as x

” 2'2 increases through c then f(c) is the relative maxima

(Rawalpindi Board 2019)
Sol: f(x) = cosx
Differentiating w.r.t. ‘x’, we have
f(x) = —sinx

3

—sin x is

Now we will check the signs of f(x)atx € (—%
When — % < x < (, then the value of f'(x) =

positive. Thus at - 5 Tex< 0, the given function ‘f" is an

increasing function.

n
When 0 < x < 2. then the value of f(x) = —sin x is

negative. Thus at 0 < x <;—: , the given function ‘[’ is a

decreasing function.
Hence 'f" is an increasing function at

—g<x<0m(—§,ﬂ

and ‘f” is a decreasing function at 0 < x <gor (0 . g

Q.5 Define a stationary point.
(Faisalabad Board 2017)(Gujranwala Board 201
Sol: Any point where f is neither increasing
decreasing is called a stationary point, provide
that f'(x) at that point.
Q.6 Define the critical point.
(Gujranwala Board 2013)(Lahor.

Q.7

Ans.

Explain relative extre
Let (¢ — 8x, ¢ + 8x) &

+ 8x) then the
maxima at X =¢
€ (c— 8x,c + dx)

then the fi ive minima at x = c.
Both relafive nd minima are called in
general relative
Q.8 Defi wfléxion. (Bahawalpur Board 2016)
(Lakd! G-11)(Faisalabad Board 2019 G-II)

ofe the point x = a, f’(x) = Oat
aid £ °(x) >0 afterx = aoriff(x)<0

pointx = a, f(x) = Oatx = aandf
‘x) <0 ul' er x = a, then such a point of the
function is called the point of inflexion.

Q.9 Explain firs derivative rule for extremum.

of f.

Diffgrentigifing (ii
]f”(x) =10
Now we will check the sign of

f(x)atx = 3 , we have

= 10> 0, therefore f has relative minima at

_3

*=5

3 3)2 3 9 18
and f(g) 5(3) —6(§)+2=§—5+2

9-18+10 1

= 5 =5

Rel Min (f(%D =%

Q.12 Find the extreme values of the function

f(x) = 5+3x—x3  (Lahore Board 2011 G-I)
Sol: f(x) = 5+3x—x3 ....(D)
Differentiating w.r.t. ‘'x", we have

£x) = 3-3x2 ....i)

For critical points, putting f(x) = 0, we have
3-3x2 = 0=23(x2-1) =

= 3x+1)x=-1)=0
= x+1=0andx-1=0
= x=-landx =1
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Differentiating (ii) w.r.t. *x’, we have Now we will check the sign of"l—22 atx = 1 , we have
f(x) = -6x dx2 €
Now we will check the sign of f”(x) at x = —1, we have
f(-1) = —6(-1) = 6> 0, therefore ‘I’ has relative
minimaatx = —1
and f(-1) = 54+3-1D-(-13 =5-3+41=3
Now we will check the sign of f”(x) at x = 1, we have
f”(1) = -6(1) = — 6 <0, therefore ‘I has relative
maximaatx = 1 = 1-Ane)?
and f(1) =5+3()-(1) =5+43-1=7
Q.13 Examine the function defined as f(x) = 1+x°
(Lahore Board 2010 G-lg(Gujranwa.’a Board 2010) — d_zx );(l 40— 1)2
Sol. Given that f(x) = 1+x dx2 1 .
Differentiating w.r.t. ‘x’, we et f'(x) = 3x* =z
fx)=0=23x"=0=x=0 (OAnl = 0,Ane = 1)
f”(x) = 6x and £”(0) = 6(0) = 0
The second derivative does not help in determining the | _,

extreme values.

f0-¢€) = 3(0-¢) =3e°>0

f/0+€) = 3(0+&)° = 3*>0
As the first derivative does not change signat x = 0,
therefore (0, 0) is a point of inflexion.

Q.14 Show that y = xX has minimum value at

x= % (Gujranwala Board 20
(Lahore Board 2018 G-1)(Sahiwal Board 2019
Sol: y = xX
Taking An on both sides, we have
Any = AnxX
Any = xAnx i)

Differentiating both sides w.r.t, ‘x", wi
Ldy

ave

1
= xx(;)+)mx><l

dy
dx2

An x) xi (x")

= xX

dx2-7+(1 nx)xXx*(l1+Anx) (@x* = y)
d2 X
ﬁ:‘;uxunnxﬂ

= e&)‘ > 0(- eX > 0 for all values of x)

1
c
2
:/M
a2 l> 0

. .. 1
Therefore f has relative minima atx = =

1
Q.15 Show thaty = % has maximum value at

X=e (Lahore Board 2012 G-II)

Sol: y = l'"?x' o)

Differentiating w.r.t. ‘'x’, we have

1
dy xx(x]—lnxxl{_!x _1-lnx

...(ii)

dx = 2 dx =2
d
For critical points, pullingi = 0, we have
=1
l—znx=0:> 1-Anx =0 and x20
x

= Mx=l=x=el=e
Differentiating (i) w.r.t. ‘x’, we have
1
2 —=|=(1-=
a2 x x[ﬂ x) (1-Inx)x2x

dx? = x4
_ —x=2x+2xInx _
= 4

—=3x+2xInx
x4
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dy
dx2

_=3+2Inx

= 3

2
Now we will check the sign ufg—'% atx = e, we have
X

dy
dx2

=

Sol:

_—342Ine

X=e

e3
=3+21) (O Ane

=1)

Therefore ‘f* has relative maxima atx = e.
Q.16 Determine f(x) = sin x is increas

decreasing in the interval (l] . 1‘2‘) :
(Faisalabad Board 2019)

f(x) =sinx
f'(x)=cosx

f'(x)>0forxe ((],E)

2

f(x) is increasing function in ([l ,%) 5

ing or

LONG QUESTIONS

Q1

Sol:
Q2

Sol:

Show thaty = InTx has maximum val

See Short Question 20
Show that y = x* has a minj

(D.G.K Board 2014 G-1i

See Short Question 19
Q.3 Find extreme values,
f(x) = 2x°

Sol: f(x)=2x"~

Differentiating

f'(x) =6, (1)
Put 7 (x)
= 6 X' -2x—-18=0
(Dividing by 2)
(-2)"—4x3x-18
= X= 6
2244216 V2£4/220 _2+2+/55 _ 14455
= s = ¢ =

6

Differentiating (1) w.r.t “x”, we have

3

So f has a relative mipi

minimum value is

£ (x)=12x-4

ﬂlx=%\@
(1305

3
=4(14+/55) —4=4
=4f55 >0

and its

2(281) - 36(2.81) + 3

1 +4/55
(@ 3 =28 IJ

B 1579 - 101.16 + 3 =-69.65

1-4/55
=

3

,(m@

) =2 (-2.14)" - 2(-2.14)* - 36(-2.14) + 3

1-4J/55
(@ 3 = —2.I4J

=—-19.58-9.16 + 77.04 +3=51.3

MULTIPLE CHOICE QUESTIONS

Q2

Q3

Each question has four possible answers. Select

the correct answer and encircle it.

The function f(x) = 3x has minimum value at:
(D.G.K Board 2014 G-I}

(a) x=3 (b) x=2

©) x=1 (d) x=0

f(x) increases if: (Multan Board 2013 G-I)
@ fx)<® b fx)>0

© fx=0 (@ f(x)=0

I f'(C) = 0, then if f has relative maximum at x
=C: (Gujranwala Board 2019)
(Multan Board 2014 G-I1, Bahawalpur Board 2014)
(a) f(C)>0 (b) f7(C) <0

(c) f(C)=0 (d) f"(C) =0
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Q.14 Let f be defined on an interval (a, b) and let x,, x»

Q4 For a stationery point for a function f, we have f

’ € (a, b). Then f is a/fan ————on the interval
(x) = (Faisalabad Board 2013) b) Ef}(:t)g > f(x,) whenever x, > x;: .
:a: 0 ;3; e (a) Increasing (b) De
c) —ve oo .
Q.5 The function f(x) = —~3x* has maximum value at: Qs ;c':x!\;!axlma -
(D.G.K Board 2010)(Bahawalpur Board 2016) : the pluinl Xt
(@) x=3 (b) x=2 (@) =
{c) x=1 (d) x=0
Q.5 1If f(x) have second derivative at ¢ such that f'(c) = (© =0
0and f"(c) >0, then c is a point of: Q16 ili f(cll)1 fun
(a) Maxima (b) Minima Pt

(c) Point of inflection(d) None of these
Q.7 Let f be defined on an interval (a, b) and let x,, x»

€ (a, b). Then f is an increasing on the interval (a,
b)if whenever x; > x,: Q.17 Leff be a diffefentiable function on the interval (a,

@ o) =fex) () f(x2) > f(x) on (a, b} if for
(c) fix2) # f(x)) (d) f(x2) < fi(x)
Q.8 Let f be a differentiable function on the interval (a, (b) F(x)<0
b). Then f is a decreasing on (a, b) if for @ f(x)=0
each x € (a, b): ative maxima and relative minimum are
’ 4 ——in general:
a) f(x)=0 b) f(x)>0
¢ P ) ® .( . (Bahawalpur Board 2018)
© x)=0 @ f(x)<0 (a) Relative increasing
Q9 If f(c) < f(x) forall x € (c — 8x, ¢ + &x), (b) Relative decreasing
function f is said to have a/an ——atx = Relati
(a) Decreasing (b) Increasing (€) Relative extreme

(c) Relative maxima (d) Relative mi 19 _(;2 Nune. of lhesel i . b .
Q.10 Let f be differentiable in neighbourl Q19 The maximum value of y = a sin x +b cos xis:

where f'(c) = 0. If f(x) change, (a) —‘\'a: +b’ (b) \fa® + b’
iti _a_ _b
© \Jn'-ﬂ-b’ @ \fﬂz+h!

Q.20 The minimum value of y = a sin x + b cos x is:

(a) —'\,n' b (b) \faz +b*

atf:
(a) Increasing
(c) Relative maxima (i

Q11 .
© W
Afa®+ b’ Aol + b
Q.21 Let f be differential function in a neighborhood of
¢ where fl(c) =0. Then f has———at cif f"(c)
Q.12 terval (a, b) and let x,, x» <0 ) .
on the interval (a, (a) Increasing (b) Decreasing
ever X, > X;: (c) Relative maxima (d) Relative minima
(b) Decreasing Q.22 Let f be differentiable in neighborhood of ¢, where
N (d) Minima f‘(c) =0 If f'(x) changes sign from positive to
Q.13 minlies f is a/an ——— function at the negative as x increases through ¢, then f(c) is the
’ atf:
(a) Increasing (b) Decreasing (a) Increasing (b) Decreasing

(c) Maxima (d) Minima (c) Relative maxima (d) Relative minima
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Q.23

Q24

Q25

Q.26

Q27 ——

Q28

Q.29

Q.30

Q3

Q32

If f(e) 2 f(x) for all x € (c — dx, ¢ + 5x), then the
function f is said to have a/an arx=c:
(a) Increasing (b) Decreasing

(c) Relative maxima (d) Relative minima

Let f be differential function in a neighborhodd of
¢ where f(¢) = 0. Then f has———atc if f"(c)
>0:

(a) Decreasing (b) Increasing

(c) Relative maxima (d) Relative minima

The small change in the value of x, positive or
negative is called the of x:

(a) Increment (b) Differential

(c) Derivative (d) None of these

Let f be differential function in a neighborhood of
¢ where f'(c) = (0. Then f has relative maxima at ¢
if I"(c): (Gujranwala Board 2018)
(a) Zero (b) Negative

(c) Undefined (d) Positive

implies f is neither increasing nor
decreasing function at the point x,:

(a) F(x))=0 (b) F(x))>0

(c) F(x;)) <0 (d) None of these
Derivative of strictly increasing functi
always:

(a) Zero (b) Positive

(c) Negative (d) Both (a) )
Derivative of strictly decreasing i is
always:

(a) Zero

(c) Positive

d) “dy

(c) < 0, then f(x) will given at
(Faisalabad Board 2016)

value

(b) Minimum value

(c) Neither maximum nor minimum value

(d) Stationary value

Q.33 Minimum value of the function f(x)=x" + 2x — 3 is

atx = (Gujranwala Board 2016, 2019)
(a) 3 (b) 1
©0 (d) -1
Q34 If f “(c) = 0, then f(x) h.
=cif:

(a) f"(c)<0
() f"(c)>0
Q.35 Iff(x)=2"%1

(Lahore Board 2016 G-1)
2*In2

In2

>
Ecreasing function in the interval.
(D.G Khan Board 2017 G-1)

0 (59

(d) [*%.421:)

Q.3 The function f(x) = ax® + bx + C has maximum

d)

value if: (D.G.K Board 2010)
(a) a>0 (b) a>1
(c) a<0 (d) a>2
.38 The minimum value of x* is:
(a) ()" (b) ()"

e
(c) (E) (d) None of these
Q.39 The slope of the tangent line to the graph of f
defined by the equation:
y = f(x) at (x, f(x)) is

(a) f(x) (b) F(x)

1
(d) )
Q.40 V x €(a, b), a function f(x) is said to be increasing

1
(c) 3]

in (a, b), if: (Gujranwala Board 2014)
(a) f(x)>0 (b) f'(x)<0
©) x>0 (d) f(x)=0

!
Q.41 The maximum value of —D;‘!—xin OD<x<eonis:
1
(@) e (b) T

© - @-1
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Q42

=

Q4

Q44

Q45

If f(x) has second derivative at ¢ such that
f”(c) < 0, then ¢ is a point of.
(Lahore Board 2018 G-I)
(b) Minima
(d) Point of inflection

(a) Maxima
(c) Zero point
For relative maxima at x =c.

(Multan Board 2018 G-I)
(a) f(c) < f(x) (b) f(c) >fi(x)
(€) f(e) 2 (x) (d) f(e) < f(x)

Iff(a—g)<0and " (a+€) <0, thenat x =a f(x)
has, (Sahiwal Board 2018)

(Multan Board 2018 G-I)
(a) Relative minima (b) Relative maxima
(c) Point of inflection(d) Critical point
If I (¢) = 0, then £(x) is minimum at x = ¢ if:
(Sahiwal Board 2019)
(b) I (c)<0
) " (c)<-1

(@) f"(c)>0
©) M @©)=0

EXERCISE 2.10

SHORT ANSWERS TO THE QUESTIONS

Q.1 Divide 20 into twa parts
squares will be minimum,

(Lahore Board 2012 G-1)(G

Let x and 28 - x be
integers such that

x2+ (20— x)? will
Let f(x) = x24
Differentiating w .
['(x) = 2x +2(20;
= 2% =4

t sum of their

ala rd 2018)

Sol: ed positive

(Xpgives the minimum value if x =
olesil ve integer is 10 because
20-x = 20-10 = 10.

10, so the
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3.

5.

6.

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

FORMULA FOR INTEGRATION

[fea)™!
n+l

f (f’(‘:)d" =Inlf(x)l +¢ : )
ol
[xdx=2 +e,n=-1 () =x,f" (x)=1

[ teeor £700 dx =

+ ¢, where n # —1

1
J; dx=Inlxl+c

Islnxdx=—cosx+c

Icosxdx:simﬂc O
Jsec xdx=tanx +c

2
Icosec‘xdx:—culx+c
Isecxlﬂn‘dx:secx+c '
Icosccxcmxdxsfcosccx+c
Ilanxdx:lnlsecxl+c=—lnlcosx|

Icmxdx:ln Isinxl+¢c

Isecxdx:lnls:cx+lmx c
Icosec x dx = In Icosec col&l + ¢
o Q/
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EXERCISE 3.1

SHORT ANSWERS TO THE QUESTIONS
Q1 Find 8y and dy if y = x¥* = 1 when x changes

from 3 to 3.02. (Faisalabad Board 2013)
(Multan Board 2013 G-I, 2014, 2017 G-I)
(Gujranwala Board 2017)(Sargodha Board 2019)
(Lahore Board 2011, 2012 G-I)

Ans. y = x*—1, xchanges form 3 to 3.02.
= dx=08x=3.02-3
dx=8x=0.02
Take differential
dy = 2xdx y=x"-1
dy = 2(3)0.02) atx=3
dy =0.12 y=03)V-1
y =x'-1 y=8

y+8y= (x+8x)-1

8y = (x+8x)" = 1-y
Now 8y = (3+8.02)°-1-8

8y = 9.1204-9

8y = 0.1204

Q.2 Find 3y, ify = x2+2x
to 1.8

2))2 +2{2+(-02)}
8)2+2(1.8) = 3.244 3.6 = 6.84
By = 6.84 Y8 = —1.16
dy =(2x + 2)dx

= (22) + 2)(—0.02) = (6)(~0.02) = —1.20

Q.3 Find 8y and dy and d
from 4 to 441.

ahore Board, 2018 G-1)
¢ from 4 to 4.41

ly = ﬁ(ﬂxﬂ) atx=4,dx=04
, dy = 0'4&50.1(]25
y =4 ax=4
y =2
y+8y = Jx+bx
Sy = x+ox-y
8y = A\[4+041-2
dy = 21-2
dy = 0.1
dy

Q4 Using differentials find whenxy+x = 4

dx’
(D.G KTran Board 2014 G-1) Bakawalpur Board 2079)
(Lahore Board 2017 G-I)(Faisalabad Board 2017)
Saol: xy+x =4
Finding differentials of both sides of the given equation,
we get
d(xy +x) = d(4)
d(xy)+d(x) = 0 (@d(f+g) = df +dg)
xdy+ydx+dx = 0...... (1)

(Bd(f-g) =fdg+gdf)

- dy _ _y+1
xdy = —(y+ l)dx:)dx = X
d +1
F--= =20
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Q.5 Using differential find

Sol:

Q.7

Sol:

dy
dx
(Gujranwala Board 2016, 2019 G-1, I1))

Finding differentials of both sides of the given

equation, we get

dix2 +2y2) = d(16)

dix2)+d(2y2) =0 (O d(f+g) = df+dg)

2x dx +2(2y dy) = 0 = 4ydy =2x dx

_Xx dy __x
2y dx © 2y

Use differentiates. Find the approximate value
4

of \17. (Lahore Board 2013 G-I)

(Bahawalpur, Sargodha Board 2018)
(Rawalpindi Board 2019)

,whenx2+2y2 = 16

2ydy = —xdx =>dy = dx =

Lety = {F&wilhx:l&du:ﬁx:l
1

y=x'
Take differential
1 1
dx =zx "dx
1,
dy = 7 x' dx
1 2
dy = 7 x*dx
1
dy = —3dx
4x4

Putx=16,dx=1

find the value of (31)"*

(Lahore Board 2016 G-1)
2 1)
Take y =% where x = 32 and dx = —1
dy 15 1
dx 5% T2

1 1 1
so dy = {—4de = {—4] -1 = [—4}"1)
5x5 5(32)5 5(25)5
1

1 1
= (5(24)) D =506 = —0.0125

1
Thus (31)1/3 =(32)5 + (0.
=2-00125 = 1987

sin x) dx = —sin g (-0.01745)

5 (0.01745) = 0.008725

Icos Yo=y+dy = cos 300 +dy
= 0.866 + 0.008725 = 0.874725
Q.9,, Find the approximate increase in the volume of
a cube if the length of its each edge changes
from 5 ta 5.02. (Lahore Board 2011 G-II)
(Sargodha Board 2019)
Letvolume = V = x3 |
Herex = Sanddx = 5.02-5 = 0.02
av = 3x2 dx = 3(5)2 (0.02) = 3(25)(0.02)
= 75 x(0.02) = 1.5 (cubic units)
Q.10 Find 8y and dy of function f(x) = x2 when
x=2and dx = 0.0d.
(Faisalabad Board 2019)(Rawalpindi Board 2019)
Ans. y=x* (1)
y =8 = (x + &)’
By =(x+ 5x)F—x*
=x2+2x 8x + dx —x?
=2x §x + &x°

Sol:

At x=2,dx=06x=0.01
8y =2(2) (0.01) + (0.01)
=0.04 + 0.0001
=0.0401
Take differential on equation (1)
dy =2xdx
=2(2)(0.01)

dy =0.04
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LONG QUESTIONS

Q1

Sol:
Q2

Sol:

Use dlfferenlla.ls to approximate the values of
(31) (Lahore Board 2014 G-II)
See Short Question 9
Use differential to approximate cos 29°.
(D.G.K Board 2014 G-I)
See Short Question 10

MULTIPLE CHOICE QUESTIONS

Q2

Q3

Q4

Q5

Q.6

Each question has four possible answers. Select
the correct answer and encircle if.
If y = f(x) is a differentiable function, the
differential of x is:  (Lahore Board 2013 G-1)
(a) dx =8y (b) dx =dy
(c) &x =dy (d) dx =8x
Ify=x*-1,thendy=

(Gujranwala Board 2012 G-1)
(a) xdx (b) (x-1)dx
(c) 2x dx (d) 2(x-1)dx
The differential of x* is:(Bahawalpur Board 2014)
(a) 2x (b) 2x dx
(c) 2x % (d) 2x :—;
f(x +dx)=7? (Sargodha Board 2017)
(a) " (x)dx (b) f(x)—1f"(x)dx
() fx)+f () dx (d) —f* (x) dx
If y=x", then dy = --- -.
(Lahore Board 2014
(b) 3x>dx
© 5 dx () xdx
Differential of y is denoted by

(a) X dx
4

d
@dy ) 3

If y = x” then dy is:
(a) 2x (b) 2xdx (

3 1
—x2 +2x2 +c

Q2 Evaluate [x (\x+1)dx(x>0)

(Gujranwala Board 2012)
(Lahore Board 2016 G-1, 2019 G-II)

Jxex+ ndx = fixvfx

= f(x%-bx)dx

Sal:

) dx

3
fxz dx +fx dx

_1_2
\FJ dx (x>0)

ufBoard 2016)(Sargodha Board 2016)

(Sahiwal Board 2018)
)de
-0+ (]

=fxdx—2fdx+J1dx
= fxdx- Z_rldx-r—f dx =

—'12* 2_2x+hnx +c
3x+2

—-2x+?mx+c

Q.4 Evaluate dx. (Rawalpindi Board 2013)

(Gujranwala Board 2017)(D.G.K Board 2017 G-I)
(Sahiwal, Multan Board 2014 G-11)

(Sargodha Board 2019)
x+2 +2
Ans X
B
= j3x+2dx+I\,— = 3I\I_dx+21x2dx
2?” 2?“ x% x%
= 31 +?__l +°=3T+ZT+C
5"’1 TH 2 2
3
= 2¥+dfx+c
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3 3
1 -~x2 5 2 3
1| (x+a x: 2 2
Q5 EvaluateJ \!; dx (x>0) =3 ez +c=;‘j‘(x+a)2—‘3‘12 +é
(Rawalpindi Board 2017 G-I1)(A.J.K Board 2017) 2 2

(Bahawalpur Board 2018)(Gujranwala Board 2019)

(x>0)

=J(u2-2(1)(\7§)+(xl?&)2 dx=J‘(l_2_\];x+x]dx

= I(ﬁ—2+\rx)dxa J(x'%-z+x%)m
fx'%dx_fzdx+fx%dx

—%+l %+l
x

=7 —2x+l +c

—5+l 5+1

1 3

2 2 i 2 3
-1

2

Lo
=2 lx+a2-x2]+c

1-x
Q.7 Integrale! mdx
(Sargodha Board 201. 2013 G-1, G-1I)

1-x?
Ans. Jm:dx

By actual di¥

de I—ldx+I

l+x

Gﬁ*dx-tan X

.8 Evaluate f (a=2x)**dx (Sahiwal Board 2019)

,ood _ .
: Since & (a—2x) = =2, so we wrile

f(a - Zx)i dx = —%J‘(n - 21)5 (-2)dx

S+ 1
1a—2x2"
-2 3 +e
§+I
n+l
© [[fW]" r@dx = [EC0) RERE N
n+l
5
= 4 L_—s)— —-%(:1—2:()E +c
2
__ax+b
Q.9 Evaluate Iax’+2hx+cd
(Sakiwal Board 2013, 2018)
(Multan Board 2014, 2018 G-1I)
ax +
e ax2+2bx+cdx
1J‘ax2a:21l;§‘:-c dx =%In(ax2+2hx+c)+c
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Q.10 Evaluate _[(cnsstian) dx
(Sahiwal Board 2013)(Lahore Board 2017 G-1)
(Lahore Board 2013 G-1, 2015 G-1I)
(Sargodha Board 2018)(Gujranwala Board 2019 G-I)

ns. I(costsinzx)dx
1
= 3 Ichstsiandx
(- 2 cas o sin P =sin (o + ) — sin (¢ — B))

= % I[sin(Zx + 2x) — sin(3x — 2x)] dx

= %IsinSxdx —%Isin xdx

_ 1(—cos5x) 1
= 35 —E(—cnsx)-m-c

1 1
= 3 cnsx—ﬁcusSx+c

Q.11 Evaluate flarlz xdx

(Lahore Board 2016 G-I )(Bahawalpur Board 2016)

(D.G.Khan Board 2017 G-H)(Sargodha Board 2017)
(Latare Board 2017 G-LINGryranwala Board 2079 G-11)

J‘(anzxdx = f(sec2x4 1)dx

= (sec?xdx— (1dx = tanx—-x+c¢
i) J

Q.12 Find | ﬁ (x>0).

(Faisalabad Board 2013)(Lahore Boa G-1)
Ans. ]d—xdx
\fx +1- '\/;
1

3
z

x? +C

2

3

Q.13 Evaluate fsinzx dx

(DG Kian Board 2014 G-LjBahiawajpur Board 2014)
(Lahore Board 2014 G-II)(Rawalpindi Board 2014)
(Gujranwala Board 2013, 2014)

Sol:

@ Lahore Board 2010 G-I)

4—(1 +cos 2x)
14cos2x

MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible answers. Select
the correct answer and encircle it.
.1 ,‘.;lz'dx = (D.G.K Board 2014 G-1I)
(2) hx+C (b) mx*+C
1 =2
(c) —;+C (d);r+C
Q.2 ] (cos’x +sin’x)dx  (D.G.K Board 2014 G-II)
(a) sinx+cosx+C (b) 2sinx+2cosx+C
(c) —sinx +cos x+C (d) x+C
d
Q3 j (x x")dx = (D.G.K Board 2014 G-1I)
f Faualabad Board 2018)
ltl
@ x+1
(©) nx™'+C (d) x* +c

Q4 Fornz-1,[x"dx =
(Multan Board 2014 G-1-I1, D.G.K Board 2014 G-1)
(Sahiwal Board 2017)

T+C (b) x™'+C

xn-l
(@) 1=

nol

() —7+C

n+1
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[ fix) Q.14 | (ax+b)® dx is equal to: (Rawalpindi Board 2014)
Q5 T o = @ (ax+by! ®) (ax b

(D.G.K Board 2014 G-1) (Multan Board 2014 G-I-11) (n+Da n-l

(Lahore Baard 2015 G-I)(Rawalpindi Board 2017) (©) (ax ':‘h]) +C

(Faisalabad Board 2017)(Lahore Board 2018 G-I) n

(@ MmIEI+C (b)) InIFI+C Q15 Jd(eotax) =

(a) cotax

1
© m+c ) rx)+C

Q.6 I sinx dx = (Multan Board 2014 G-1I)
(a) cosx+C (b) —cosx+C
(c) sinx+C (d) —sinx+C
Q.7 J [f(m]* £ (x)dx =  (D.G.K Board 2012 G-II)
(Gujranwala Board 2014, Lahore Board 2014 G-1I)
. f X Lial
@ mor+c o B c
f o+ 1
(o L2 @ nlf) +C
Q.8 Ie‘ dx is equal ta:
(a) xe'+C ) xe*'+C
(€ e'+C d) e*+C
Q9 I e“dx = (Bahawalpur Board 20,
(a) e“+C (b) e*+C
() ae™+C (d) %e‘“+C

Q.10 Icos S5xdx =

(2) 5sin5x+C

(c) -5sinx+C

1
ax—1

o | dx=

(a) In(ax 1)+

1
(c) 7in(ax— 1)

Rawalpindi Board 2014)

Sec X

(a) G +C
© @ 2=, ¢

equal to: (Rawalpindi Board 2014)
(a) —2sin2x +C (b) 2sin2x+C

© - 511122x «@ 51n22x +C

+C

(¢) —acosec” ax
Q.16 Differential of y is:
(a) dy ax

(b) 0
(d) x

(D.G.K Board 2012 G-I)

) (x-1)+C
x—1)*+C (@ ﬁ—\lhc

.19 Je‘ dx equals: (D.G.K Board 2011)
() xe'+C (b) xe* '+ C
(c) e'+C (d) e+ C
.20 j (ax + b)" dx equals to (n#-1):
(D.G.K Board 2010)
n(ax + b)™"' (ax + b)™'
(a) +C () = —+C
(ax + by™! (ax + ™'
© amrn *C @ harn *
Q21 The integration is the reverse pracess of:
(a) Tabulation (b) Substitution
(c) Differentiation (d) Classification
Q.22 J a'dx equalsto (a>0,a=1):
(D.G.K Board 2010)
\ o
(a) a*+C (b) =72+C
a* a"
© et C (d) Tmat C
Q.23 The inverse process of differentiation that is the
process of finding such a function whose
derivative is given is called.
(a) Differentiation (b) Derivative
(c) Anti-derivative (d) None of these
Q.24 An integral of 3x” is:
(a) x* (b) 3
(c) 6x (d) x*
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Q.25 Isin X dx = ———,
(a) cos x +c¢
(c) sinx+c¢

Q.26 Iseczx dx = ———,

(b) —cosx+c

(d) —sinx+c

(Lahore Board 2018 G-1I)
(Faisalabad Board 2018)

Q35 f [FQO]" £ /(%) dX = =ommmemene
(Gujranwala Board 2014)
foo!
(b)
@© [ (n+ 1) +e
) n[f0)]"" +¢

(@ ()] +c

Q.36 I',Iz dx = —-— jranwala Board 2014)
ahawalpur Board 2018)

Aalxl+¢
“1x7+c
(Lahore Board 2018 G-11)
(b) —% cos 2x
(@) %

erivative of cot x is equal.
(Lahore Board 2014 G-I)

(a) tanx +¢ (b) -tanx+c¢
(c)secxtanx+c (d) -secxtanx +c¢
Q.27 Lbe dx =~ 4+¢, (ax + b= 0,a 2 0)
(a) Inlax + bl (b) Inlbx + al
(c) alnlax +bl (d)%lnlnxﬂ:l
Q.28 I[f(x)]“ F(x) dX = e ¢, (N2 1)
(@) (n+ 1) )" (b) fi(x)
a1 r(x n+1
() nfex o 2
Q.29 Icos xdx=--——-+c.
(a) cosx (b) —cos x
(c) sinx (d) —sinx
Q30 [1100 - g0} ax =
(a) If(x) dx + Ig(x) dx (b)[t'(x) dx - Ig(x) dx
(c) ,[f(x) dx x Ig(x) dx (d)_[f(x) dx +
b
Q.31 If ¢"(x) = f(x) and ff(x) dx has a del e
o(b) - ¢(a), then it is cal of f
fromatob.
(a) Integration by parts,
(c) Differentiation ese
1
Q32 Il e =
(a) sec’x + ¢ ) seglX +c
(c) cosx + x+c
33 Jireo + o) d
@ )0 dx - g0 ax
(c) g(x) dx (d),[f(x) dx = ]g(x) dx
Qa4 1o My dx = ——

(Gujranwala Board 2014)
(b) ~Inlf(x)l + ¢
(d) —Inlf(x)l + c

(a) lnlf(x)l + ¢
(c) Lnlf"(x}! + ¢

l(n) Incosx+¢

(c) -Incosx+c

ICusz axdx =

(a) Cns"(%) +cC

x  Sin2ax
(c);r—ra +c

j‘3|’ di=
(a) o’ =%’

() X*-of

Q.40

Sin 2x
Sinx
(a) Sin2x

Q4 dx

1
(c) 2 Sinx
dx
aZ

Q42 ]

(a) tan'x + C

(c) cos™! E +C

(b) Insinx +c
(d) —Iln (sinx)+c

(Lahore Board 2013 G-1I)
(b) %Cus“(ax) +c

Cos ax
4 —5,

+c

(Lahore Board 2013 G-1)

(b) o +x°

3
o == ;“J

(b) 2Sin2x

(d) 2Sinx
(D.G.K Board 2012 G-I)
(&) sin' 2+ C

(d) None
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C+2x+1 Q.51 lfIn‘ dx = (D.G.K Board 2014 G-1)
Q43 Ide= (Sakiw
x ahiwal Board 2017)
()§x2+2x+lf (@) a*ma+C (b) *+C
a;
2 a*
2 4 (c) 7t C
©5x 430 +fx+e B
Q352 fx dx=:

5 3
(c) Ex”"+5x’”+ e
(d) 'é'x""+g' 2Pr2x" 4 e
3
Qa4 [ @x dx= (D.G.K Board 2017 G-I)
5 5
1.3 2 3
@35 @ +C 3@ +C

12 2 3
© 7@ +C (@73 @) +C

Q45 I sin 2x dx (Rawalpindi Board 2017 G-II)
cos 2x cos 2x
O (O
(c) 2cos2x (d) -2 cos 2x

Q46 | x Wx+1)dx (Sahiwal Board 20

s
(b)%xz +C

(a)%xi+C

23 %
£02 .2
(c)sx +2+C

Q47 I sin3x dx =

cos 3x

() 3

(c) =3cos3x+C

Q48 f 2rdx=
2! +1
® x+1
(© 2'In2
Q49 [ 3 ax= (Sargodha Board 2018)
(a) (b) 3*In3+C
3 "
(© n3 (d) 3In3"+C
1
Qs0 [ ax (Sargodha Board 2018)
(a) log.IxI+C (b) 1+log. IxI+C

(c) log.I1 +xI (d) x +log. IxI+C

(b) Ansinx +c¢
(d) = Ansinx+c

(Gujranwala Board 2019 G-11)
(b) tanx—-x +¢
(d) 2Ztanx+x+c

(Lahore Board 2019)
(a) cotx+c (b) tanx +c¢c
(c) 2secx+c (d)ﬁh:
Qs6 [ sin 2, (Multan Board 2019)

(a) sin2x +¢ (b) 2sin2x +¢

1
(C)Esinx+c (d) 2sinx+c

Q.57 [3sin3xdx=
(a) Cos 3x (b) —Cos 3x
(c) asin 3x (d) 9Cos3x

EXERCISE 3.3

SHORT ANSWERS TO THE QUESTIONS

(Sahiwal Board 2019)

. dx
Q1 Find | 5T
(Gujranwala Board 2013) (Sakiwal Board 2014 G-I)

dx
ans o
_ j' dx _ ]' dx

X +ax+4+49 x+2)+@3)

— 1 x+2
= 3'(3.!'1 3 +C
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Q2 Evaluate] r{r' dx.

(Sahiwal Board 2013, 2018)(Sargodha Board 2013)
(Lahore Board 2011 G-I, 2012 G-1)

(Bahawalpur Board 2016)(Gujranwala Board 2017)
(Faisalabad Board 2019 G-I)

J'4+x”hK
44x' -4 44 x*
= A+ dx = 4—Idx 4—1—:+(2) dx

= ,[Idx—4jwdx = x—4%mn’ %+c

= x—Zl.'m'5+c

Q.3 Find '[XII'IX

(Faisalabad Board 2013) (Lahore Board 2016 G-1)

(Gujr la Board 2016)(Bahawalpur Board 2018)
(Muitan Board 2018 G-I, 11)(Sargoedha Board 2019)
Ans. _[ mdx.
1 1
= I inx -x 9%
= In(Inx) + C

(Gujranwala Board

&
(Bahawalpur Board 2014)(Multan Board 2013

Q.6 Evalualej 1+ cnszﬂ de (Lahore Board 2013)

(Gujranwala Board 2019)

sin 8
Il +cos’® a8
Let, cosB =1

—sinBd@é = dt
sin@ d@
—dt
e |
1+

1
=Iief

Q7 J‘sec xdx

I
&

= sec x (tan x + sec x) dx
_ [du
- u
8 Evaluate Icosecxdx

(Multan Board 2014 G-I)(Sargodha Board 2018)

cosec X (CﬂSﬂC x—cot .Y) &
[ S ———

=Inlul+c¢=Inlsec x +tan xl + ¢

. |cosecxdy = I
Sal: j = cosec x—cot X

cosec’x— cosec xcot x
I —dx
cosec x—colx

Pur
= du=(—cosec x cot X + cosec’ X) dx

u=cosecX—cot x

Jf cosec x dx = 1n(cosecx—cotx)+¢

Jl-l-x
Q9 Evaluﬂte‘[ l_ldx

. /lj ljl+x I+x

e J’ T—x J’ 1-x \Il+x
(Rationalization)

J (\1+x)? 1+x

\'(1-1)(1‘“( J- 1-x2
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i Seaerak
IS

Sol: Letl= fcos X ()\n.sm x) dx

sinx

Puttingu = Ansinx,

1
= sin—l x _Ef(1 —x2)- 12y dax then du = =o—cos x dx
1/2 - COS X
ot 10=2)” iCT
=sinTix-5 1 +c 2 ,
2 I= fu du = 2 +c
= sin! )(—\}l—)l:2 +c
Itot"/;dx Q.13 Evaluate
Q10 Evaluate J =7 014 G-I)(Faisalabad Board 2019 G-1I)
(Rawalpindi Board 2016)(Sargodha Board 2016) acos 8do
(Faisalabad Board 2017)(D.G.Khan Board 2017 G-1II) J- acos@de
1 -4 Va' —a’sin’ @
Sol: Putting Jx =t = E.x dv = gt
dx dé
T = 2dt
¢ [do - 8+c

Therefore,

J'col\r

dx _[cotr-2 dt

COS X

Q.11 Evaluate J-

smxlnsmx

(Lakore Board 2013 G-II)(S. 013)
(D.G. Khan Board 2017 G-I} 2019}
" cosx
Sol: Letl= sm sin x Ansin x

cos x
An sin x cm x

Thcnl—f = du
=lnlul+c¢

=InlIn lsin xll + ¢
Putting u 5. An sin x,

thendu =

Q.12 Evaluate fcns x ()m.ﬂ 1 x) dx

Sin X

cos Y,
—[cotr2dr = 2
I%: sin"(iJh:
a
- =21 +
2n(sint)+c = 21n(sinx)+c 2y

Q.14 Evalualefm dx

(Lahore Board 2014 G-1I)(Multan Board 2014 G-1)
(Sargodha Board 2018)

2 _1
Sol: J‘%dx = J‘(lan x) 2 (sec? x)dx

1 1

-5+1
fanx) 2 (tan x)2
= 1 +C:T+c:2\ﬁlanx+c
—§+1 2

Q.15 Evaluate —\ﬁ—d

sin X + cos X
(Latore Board 2014 G-I (Faisalabad Board 2079 G-11)
(Gujranwala Board 2019 G-II)

2 1
Sal: s,i|1x+:05xdx = Jsinx+cosxdx

2
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1
= rﬁ“
] sinxx\—ﬁ+ cosxxﬁ

1
= r’:;dx
J sin x sin y + cos x cos

= drmdx = J‘sec[x—;—‘)dx
se{a-5) n(s-3)

dx
Q.16 Find jm (x> 0).

An +c

(Lahore Board 2013, 2015 G-I)
A dx
- ) xin 20y
Letln2x =t

E,de = dt

Fe-2dx = dt

So, ]ﬁdt: [r’dl

341 2
[ (In 2x) 1
=37 1%¢= 5 tc= -3 7+ ¢

Q.17 Evaluate [ xv/x* -1 dx

(Lahore Board 2015 G-11,
(Sargodha Board 2016,2017),

LONG QUESTIONS

f I+
Q.1 Evaluate f - : dx. (Lahore Board 2013 G-II)

Sol: See Short Question 13

COS X
Q.2 Evaluate fsin x In(sin x)

(Lalore Boagd 2016 G-1)

Sol:  See Short Question 1

-1, 2017, 2018 G-l1)
(Sargodha Board 2019)

1
aand .asecB.tan 6 do

ecO df = In lsecB + tanBl + ¢”
X
;+\/scc’e~|| +c
X . ,x_‘ p_
at az—l‘ +¢" =In
T3

x yx’—a

=In ;+Na:|+c' = In

=In(x+\}x=—nz)—]na+c'
:In(x+‘\lx1—a:)+c

Q4 Show that

— a’ . X x:!n’—xz
f a—-x dx=§sx 3

na+

In

(© x=asecH)

—
LN k-
a a’

X+ 3!11—111
a

,

=In +c

.

+C

(®—lna+c =c)

+cC.

(Gujranwala Board 2012 )(Lahore Board 2014 G-I)
(Faisalabad Board 2016)

Sol: j [.'12 - xl) dx

Put x=asin®=dx=acosBdo

j o’ —x’dx= I \fa’ - a’sin’® (a cos0) dO
= I (1= 5in®) (acosd) do
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-
= J'\j:f(cns1 ) (a cos8)do =J-a cos 0, a cosBde Qs I%gi
o I cos? B0 = 1'(1 + c;s ze) o ® Li:!:t:eci?nan! 2014(3:.; Multan Board 2014 G-11)
(@ cost 0.2 L1220 © e "4 C @ o " 4
, ) Q.6 Icol x dx equals: (Mulr oard 4 G-1I)
=%I1de+%jcuszede vard 2011)

sin 28 _ n_le
2 te=73

2
+7 [sin 20]+ ¢

-]
+

[25inBcos 0] +c

[l;lnG\}I—t:m 0] +c

"
NI"‘... M“.., =,

1
R, NI“... NI“».. 2=,

3
=\
FIE]
+
=] hr-l
—
]
—
1
B #

(@x=asin0)

o

a2 ax ax fal-x
=28yt a” €

:11 . % ax Afa’-x?
=5sin T4+ +c
=2 a 2 a

a!

=5 S sin”! 2
MULTIPLE CHOICE QUESTIONS

Q  Each question has four possible an;
the correc.' answer and encircle it.

cosec’x
cot x

(a) tanx+ A

(c) cotx+C

Q.2 Icol x dx equals: (S
(D.G.K Board 2014 G-
(a) Insecx+C
(c) Insinx+C

+2 n~x +cC

Q.1 dx equals;

(Multan Board 2018 G-I)
1 1
@ 3 log. @ x+C (b) 7 (log. (tan X)’+C

1 1
(©) 5 log. (sin2x)* + C (d) 7 log (sin2x)*+C

(a) —cosec’™x +¢
(c) Incosx+C

Q7

(Multan
(a) In(tan”

(b) x=asecH
(d) x=acos®

(Lahore Board 2014 G-IT)

(Gujranwala Board 2012)

(a) tan”'x + C (b) cosec”'x + C
(c) sec'x+C (d) sin'x+C
710 Ie""""’ dx = (Sahiwal Board 2013)
e)mll 1 e
I

(@) 5—+C (b)“e +C
() 1\ i C (d) pe**+C

Q.11 Ie +3 (Sahiwal Board 2013)

(@) In(e*+3)+C (b) Ine*+C

() 3mE'+3)+C (d) %in(e"+3)+C

Q.12 jcos (\f;-gx(ﬁ- lJ dx =

(Sahiwal Board 2013)(Rawalpindi Beard 2017)
() 2 cos['\]; —3) +C(b) 2 sin (\]; —g) +C

1 1
(c) 2:05(;—1)+C (d) 2cosy+C

Qi3 f ?L—gdx - (Rawalpindi Board 2014)
(a) -é-ian" §+ C (b) %mn" Lic
1 1
(©) amn_'§+c (d)g:an §+C
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Q.14

Q.15

Q.17

Q.18

Q.19

Q20

Q.2

Q.22

I(x+3m(l —;lr)dx =

(Rawalpindi Board 2014)

l 2 l 372
N
() %(x +9m +C (@) %(x +3m
1

Suitable substitution for Im dx is:

+C

(a) x=asin’0® (b) x=acos @
(c) x=asecB (d) x=atan®
(Multan Board 2013 G-II)

1 -1X
(b) 7 cosec” +C

1 x
(d)ﬂcnl ﬂ+C

Jex+ 3)'" dx =  (Multan Board 2013 G-II)
(@ L——J—z"fma,c (b)(——“”ma,c
(2x+3)"? (2x + 3)'“

© T3 +C @R

I sec x dx equals: (Lahore Board 201 )

(Mulran 2013 G-I, Lahore 2014 G-II, Gujranwala

(a) Insecx+C (b) inlsec x +tan xl + C

(c) secxmnx+C (d) secx+1t
sec’x dx

'\lﬂn— equals:

() \lanx+C

(©) @ +C

I tan xdx =
(Lahore Board 20.

(Mulitan Board

(d) In Ix cot’xI

(Sargodha Board 2013, 2018)
2

(b) 2":'n n+ c
d22°+C

©) a’+C

Q.23 j( cos? x) dx is equal to:

(a) Inlxsinxl+C

Q.24 j&%is equal to: (

(a) tan™ ‘g‘ +C
(c) sin"§+

Q.25 I sec” x dx

(Rawalpindi Board 2013)
(b) In [xesi

+\ar+ x|
aisalabad Board 2013)

ntannx +C

1
(d) ;mn nx+C

dx = (Faisalabad Board 2013)

(D.G.K Board 2012 G-1)
(b) (1+ x’)’ +C
(d) tan'x + C

Q. ].N) (x) f(x), then ¢(x) is called of f(x):

(a) Derivative
(b) Integral

(Faisalabad Board 2013)

(c) Differential co-efficient

(d) Area
Q.28 ,‘.a"lnad.x =
(a) a*+C

a*

() 7= mat C
Q.29 J. Cosx ™™ dx

(a) &=

(c) e +C

Q30 J e™ax
(a) e™*

(c) xe
Q31 I sec” x tan x dx
(a) sec x tan’x

tan’x

(c)

(D.G.K Board 2015 G-1I)
e
(b) Ina +C
(d) Inaa*+C

(D.G.K Board 2015 G-1I)
(Gujranwala Board 2016)
(b) sinx e“™*+C
(d) e
(D.G.K Board 2015 G-1)
(b) ae™

cosx+C

@ %

(D.G.K Board 2015 G-1)
sec’x

b =5~

SEC]X tanx

o =5
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0.32 [ sec’xdx = (D.G.K Board 2013 G-I) | Q41 J sec (ax + by tan ax + B) dx = e, @2 0)

(a) cosx+C (b) —cosx+C (a)%lzm(nx+h)+c(h) —%um(nx+h)+c

(c) tanx +C (d) cotx+C 1

(c) ~ sec (ax +b) +c (d) <
Qa3 [EEE& “efm:;i" (D.G.K Board 2013 G-II) i a
.42 t b) dx = —
(2) Inltan x|+ C (b) inlcatxl+C Q Col (o +5) dx
(c) cotx+C (d) tanx+C (a) 7 Inlcos (ax + b)l (
dx
Q34 | N (D.G.K Board 2013 G-II)
a =X

(a) sin'= (b) cos™ X

(c) lm{'i (d) —sin %
Q.35 Ie“’“ sinxdx = (D.G.K Board 2013 G-1I)

(a) —sinxe™™*+C (b) e"”‘ +C

(@ <™ +C @ %+ cc(ax+b) (b) — casec (ax + b)
Q.36 J " dx equals: (D.G.K Board 2013 G-1) 1

(@ &+C (b) 26"+ C ec’ (ax +b) (d) = 2 cot (ax +b)

l+|
@xeie @i Qg st x an x =

Q.37 _[:"" f(x) dx equals:
(@) Inlf(x)I+C

(D.G.K Board 2013G-1)
) InlFX)I+C

(c) €™+ @ e™+C
Q.38 Icus(nx +b)dx=——-+c,(az0)
(a) = cus(nx +b) (b) —% c
(c) ‘;sin (ax +b)
039 Jxyx+2 dax=
Q40

(b) Inlcosec x —cot xl + ¢

(c) In Isec x — tan x| +
(d) In lcosec x + cot x|

c
I+¢c

(a) tanx+¢
(c) secx+c

(b) ~tanx +¢
(d) —secx+c

6 Isin (ax+b)dx = —— +c (@=0)

(a) = cos (ax + b) (b) —— cos (ax + b)

(c) ; sin (ax + b) (d) —% sin (ax + b)
Q.47 I sec” (ax + b) dx = =, (22 0)

(a) iian (ax +b)+c

(b) tan (ax +b) + ¢

(c) L sec{ax+b)+c

(d) == sec(ax+b)tan(ax +b) + ¢
Q.48 Icnsec xcotxdx=

(a) cosecx +c¢ (b) —cosecx +¢

(c) cotx+c (d) —cotx+c
Q49 | == !L —dx = (D.G.K Board 2015 G-I)

(Multan Board 2017 G-1)(Lahore Board 2014 G-1)
(Lahore Board 2015 G-I1)(Bahawalpur Board 2014)
(Sahiwal Board 2014)
(a) In(In x) (b) x
Inx

(© % @<
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Q.50 Isec X dXx = —--——- +c.
(Lahore Board 2014 G-1I)
(a) Inlsec x +tan x| (b) Inlcasec x — cot x|
(c) Inlsec x —tan x| (d) Inlcosec x + cot x|

Q51 Jsirxdx=
(a) % (x +_51n22x) +c(b) ( - szzx) +c
(x=sin2x) +c

(c) % (x +sin2x} +c (d)

M= 1=

Q.52 Icus‘x dx=

(a) %(x +sin2x)+¢ (b) % (X —sin2x) + ¢
(c) % (x + sirgx) +c(d) % ( - sirfx) +c
x+2
Q.53 '[(x+ J dx=

(a) lnlx+ 1l+¢
(€) x=Inlx + ll+¢c

0.54 j‘(] —sinx)dx=

(b) x+Ix+1+c
(M) x+Inlx+ ll+c

X +COs X,
(a) Inll =sinxl+c¢
(c) Inlx+cosxl+c

Q.55 ISI—HP dx =

(a) cos(lnx)+¢c
(c) sin(Inx)+c

(b) Inll +sinxl+¢
(d) Ix+cosxl+c

(b) —sin(Inx)+c¢
(d) <os(Inx)+c

Q.56 Hﬁ = f’(x), then f(x).
(Sahiwal ri 8)

(a) cos™' x (b) sinh’,
(c) cosh™ x (d) cogecl
1- x

(a) sin” x+\)‘1 —-x*
(c) sin”' x +'\,'x2—

2,
Q58 I(f;fl ,’3 dx=

(a) In ltan

(c) Inan’x| + ¢ 2

4
X
(b) g FX+c

3
@ Fx+c

1
Q.60 Imdx = ———, (Gujranwala Board 2014)

In lax + bl
"

(a) Inlax+bl+¢

(ax +h}'“l

-1+1
Q.61 I(2x+ 3)'2 dx is equal

(b)

(@) +c (d)
1 P

(a) 5(2’[ +3)" +

(c) %(Zx +

Q.62 Il’j‘Zx dx 3

(Gujranwala Board 2013)

(a (b) 2,6
©¥% (d) 4,2
smn mvulves x’—a’, then the

(Gujranwala Board 2013)

Sin® (b) x=aSecH
! =aCos 0 (d) x=S8inB
jlnn (ax +bydx=  (Lahore Board 2013 G-1I)

(a) = Cos(ax +b)+c
(b) l.‘2ln(a\x +b)+c
(c) ]nIS:c(ax +b)l+c

(d) —ln ISec(ax + b)l + ¢

I 1—Cos2x dx =
tan™ T+ Cos2x) *=

Q.65
(Lahore Board 2013 G-II)
2
@75 +e b x*+c
() 2 +¢ (d) 12x+c
Q.66 If o is constant, then Ico: ady=
(Lahore Board 2013 G-I)
(a) Sinx+¢ (b) -Sina +c¢
(c) yCota+c (d) xSina+c
Q.67 Useful substitution of yfa® — x? dx
(Gujranwala Board 2012)
(a) x=a Sin® (b) x =Sech
(c) x=atanB {d) x = Sin®
Q.68 ISi.n hxdx= (Gujranwala Board 2012)

(a) Coshx+c
(c) IniCos hxl + ¢

(b) Coshx +¢
(d) Cosechx +¢
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Q.69 ICﬂl (ax +b)dx=  (Lahore Board 2012 G-1I)
(a) aln(Sin(ax + b))+ ¢

(b) %ln (Cos(ax + b)) + ¢

(c) %ln (Sin(ax + b)) + ¢

(d) aln (Cos(ax + b)) + ¢

Suitable substitution for expression involving
\}nz —x" to be integrated is:

(Lahare Board 2012 G-11)
(b) x=atanf

(d) x =aSind

(Lahore Board 2012 G-1)

Q70

(a) x=a SecO
(c) x=aCos8

Q.71 Ix 1+2x%dx =
(a)%(uzxz)'”»fc [b)%(l+2x3)m+c
(c) %(i + 230 4 ¢ (1 + 29"+ ¢

Q.72 ISi.n x dx is equal (Lalore Board 2015 G-1 & II)

(a) Cos x (b) —Cos x
(c) Sinx (d) =Sin x
Q.73 '[1 _: < dx is equal to: (Lahare Board 2015 G-Ij

(a) tan™'x (b) tan™'x*
(c) cot™'x (d) cor'x?
Q.74 Ie"'“ sec” x dx (Muitan Board 2017 G-1)
(Rawalpin, rd 2018)
(a) €"*+C (b) e*"*+C
(©) &+ C (d) e
Q.75 Ic""‘ Sec’x dx =
(@) ¢
(c) Emll

2

Q.76 ICm’x (—Cosec’x) d.

@ ) % x+ 1"

(© - @ 3 @ue 1
Sec’x dx .

Q.78 I tanx dx (Faisalabad Board 2016)
(a) tan x (b) cotx

(c) Incotx (d) Intanx

76|Page
Q.79 ICusec32x dx (Faisalabad Board 2016)
(a) Cos2x (b) —% Cot 2x
(c) 2 tan2x (d) L ot2x

Q.80 ,[Sec:2x dx= Il ila Bolrd 2016)

1
(a) 3tan 2x tan 2x

(c) % tanx

Q31 j% d myvald Board 2016, 2018)
= s
(c) (d) In(Inx)
Q382 Ila (Rawalpindi Board 2016)
in ‘gl ®
(d) x lan%
Ql I(S:l?% dx = (Rawalpindi Board 2016)

(a) Sinp Sec’ (b) Sinp tanx

(c) Cosp Sec™x (d) Sec’x
84 ,[S:ch tan5x dx = (Sargodha Board 2016)
Sccix tan5x
(a) (b) =5 +c
()5 Sech-H: (d) StanSx +c¢
1
Q.85 I(]n X) Xy dx (Sargodha Board 2016)
(a) Inx+c (b) (lnx) +c
(In x) (ln x)?
(©) (d) = +c
Q.86 To integrate Jﬁ dx we will make
substitution.
(a) x =3tan® (b) 2x =31and
(c) x =tan (d) x=9tan0
Q87 I ki dx = (Sargodha Board 2017)
3
(:l);“ 3+C (b)Tln3+C
asM K
(c) n3 +C (d)m+c
Q.88 When expression \/a’ —x’ invalves in integration
we substitute. (Sargodha Board 2017)
(a) x=acosec (b) x=atan®
(c) x=asecO (d) x=asin 0
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99 (5™dx= ‘Multan Board 2019
Q39 | ﬂl'ixxz = (D.G.K Board2010) | 0 S5 & (Multan Board 2015)
1 .x 1 x (a) 5™ (b) 2(5*)/In5
—cot” b) ~t -
(a) 7 co™ (b) 3 tan™ 3 (c) 5*AnS (d) 2(52Km5)

1 X
() ~a tan a

j’cus(ln X)
X

(d a cot"§ +C

Q90 dx =

(a) cos(Inx)+c
(c) —sin(ln x) + ¢

Il_ dx =

(b) —cos(Inx)+c¢
(d) sin(Inx) +c

QI Snx
(a) Inx+c (b) In(ln(Inx)) +c
(€) In(Inx)+c ) Inx*+c
Q9 [ %w!éﬂ A= (Sargodha Board 2018)

(a) 2log.lsinyxI+C  (b)2 log, lsinxl + C
(¢} log. lsinyxI+C (d) log, lsiny[xI +C
dx

Q.93 I‘\,’S_I =: (Bahawalpur Board 2019)
-X
5 X
Sin™' = b) Sin™' —=
(a) Sin X (b) Sin '\E
(c) Sin § (d) Sin™' llxi
Q.94 ﬁ is derivative of:
-
(Faisalabad Beard 201
(a) sinh™ x (b) cosh™ x
(c) tanh™ x (d) corth™ x

1

Q.95 f(4— x%) "2 (-2x)dx=:

@ 2+4-%

(c) An(4-x7)

Q.96 ft:m xsec’xd

(c) secx¥c

Q97 f e """ sec’x dx wjranwala Board 2019 G-I)

(a) (b) e ™ +¢
(c) e (d) e +c

Qs -3 (Lahore Board 2019)
(@ M+ +c (b)) eF+c

(c)e®+c (d) e”+3+c

Q.lﬂﬂfl—lxze"“"‘dx= (Ra

(@) e““+c¢

(c) e™+¢c

rgodha Board 2019)

=y

1
2 tan

@ (Gujranwala Board 2010, 2011, 2012, 2014)
walpindi Board 2014)(D.G Khan Board 2017 G-1)

So Inxdx:jlnx.ldx
f I 1
Integrating by parts, we have
1
= knx.xfj‘xxxdx = xknxk-rl dx
=xMX—X+¢
Q2

(Lahore Board 2015 G-11)(Gujranwala Board 2016)
(Lahore Board 2017 G-iI)(Sargodha Board 2017)
(D.G Khan Board 2017 G-1I)(Multan Board 2017 G-I)
(Saliwal Board 2018, 2019)(Faisalabad Board 2019)

Evaluate f x. In x dx(Bahawalpur Board 2019)

Sal: J |{I x lxl dx Integrating by parts, we have

2 2
X: x=) (1
= lnx(TJ—J’(?J(;] dx
2 2 2
X 1 X 1(x
=Thnx—5fxdx = ?J\nx—i(?)+c

=%x2(lnx—%J+c
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Q.3 Evaluate fx" nxdx

Sol: fx4.lnxdx = flnx‘x"' dx

Integrating by parts, we have

- a()- J15) e

5
= .xj_ Anx-— éf x4 dx
ECN l(l) - é(l g
—5 I'IX—S 5 +L‘—5 l'lX—S +cC
Q4 Find | Tan'xdx. (Sargodha Board 2018)
(Faisalabad Board 2013)(Sargodha Board 2016)
(Multan Beard 2018 G-II)(Lahore Board 2013)
(Gujranwala Board 2018, 2019)
Ans. ,[(an" xdx
= J'le-u'l'l xdx
Integrating by parts
1
= an'x-Jx T+ a0x
_ -1 Tr_2x
= xlan x—ZI ]‘%xzdx
= xtan™ x—%[nll +x1+C
Q.5 Evaluate f x tan™ x dx
(Lahorg Board )
Sol: x*tan™ x dx = fmn" X X
I n
= (tan”' x)
3
= x?(lan
3
:x?(zan 1] 4%
3
=%(l:m X)-7 +%J.;:%dx
< > 1 [ 2x
=3 32%6 f Te1dx
3 2 l
=x?um §+g]\n(xl+l)+c
Q.6 Evaluate _rsin" x dx

(.G Kt Board 2014 G-L)fMulran Board 2014 G-11)
(Gujranwala Board 2019 G-II)

Sol: fsin"x dx = f(sin" x) (1) dx

(sirl'I x)(x) - j XX

lj
sl =
xsin” x+3 (

= xsin' x

(Lahore Board 2012 G-II)

dx = dtandx = sint

m‘ !
in-lx =
gsin~ix = t=

-\h_ 2

in (4Y, we have

xsin—1 x

——l\[=2'dx:f|.sintrll
—X

Integrating by parts, we have

=t.(~cos )~ [ (~cos 1) (1) dt

—lcost+fcustdl

I

= —tcost+sint+c = sint—tcost+c
sin (sin‘l X)— sin~!x . cos (sin‘lx) +c
(G t= sin_lx)
= x—sin~! x.‘\icusz(sin_lx) +c
= x—sin—Ix. \ﬂ 1- sinz(sin_lx) +c
= x-sin~lx.q\/1- [ sin(sin_]x)]2 +c
= x —sin~! x.mﬂz
=x-\1-22.sinx+c
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Q.8 Evaluate f (In x)z dx (Lahore Board 2010 G-1)
sol: Snxn2dx =f(n 0P e
Snx2-1 dx

Integrating by parts, we have

(nx)2. (x) —f(x) x2Inx G) dx

= x(nx2-2 finx. 1 dx

Again integrating by parts, we have

X (An x)2—2[ Inx »(x)—j(x) G] dx}
x (Anx)2—2x Anx+2 f1dx

XA x)2-2XAnx+2x+c¢
=xAnx(Anx-2)+2x+c

Find ]'sen:‘ xdx. (Faisalabad Board 2013)
(Bahawalpur Board 2019)

Q9

Ans. [sec’ xdx.

= J‘sec3 x.sec” xdx

= Isec:x(l+lﬂnzx)dx sosee’x=1+t

2
Iscc“ xdx + Jlﬂn2 x sec” x dx

x+C

tan
= tanx+ 3

Evaluate] e (cos x + sin x) dx
(Lahore Board 2014

(Gujranw

(Rawalpindi Board 2013)(Mulian

Ans.

Q.1

IE'(cosx+sinx)dx
]'t:"ccs)u1x+J‘|:’l
= c"sin—Jc‘sin
= e'sinx+c

Q.11 Evnlualeje

hawalpur Board 2016)
Board 2018, 2019 G-11)
19)(Sahiwal Board 2019)

s first integral only, we have

= ()\nx)c‘"je

Q.12 Evaluate Ie“ (a sec”'x +x\l_%)

1 1
- dx+J-c".* dx = e’ hnx+c
X x

(Sargodha Board 2013)(Sahiwal Board 2019)

1
Ans, _[e" (a sec'x +_,] dx
xyx -1

Using je‘“ (af(x) + f'(x))dx
x+c

(x)+c
= e"sec”

Q.13 Evaluate J- e3x [3 =t
(Rawalpindi Boar. Je

cosx 1
/ sinx sinx

- fe3x cosec x colx dx

X cosec x + fcjx cosec X cotx dx

—f@x cosec X cotx dx + ¢

= eIXcosec x +¢

Q.4 E f(l":x)z dx. (Sahiwal Board 2018)
xe* B x+1
Sol: J.—““dex—_"e (l+x)' dx
_J‘,(H] 1 )d
i A VT R Ty
-fe [ -mim)e
=Je (1+x)“(1+x) %
, 1
Here f(x)= (l+x) . f(x):—m , a=1

1 1 ’
J.c" (m - m) dx= J. e [a f(x) + f '(x)] dx

ax -
=e"f(x)+c=¢ m+c
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Chapter No. 3 (Integration)
LONG QUESTIONS
Q.1 Evaluate J‘ x* Inx dx. (Sahiwal Board 2015)
Sol:  See Short Question 9
Q.2 Evaluate f tan’ x sec x dx. (Lahore Board 2017 G-i)
Sol:  See Short Question 21
Q.3 Evaluate J‘ sec' xdx.  (D.G Kihan Board 2017 G-II)
Sol:  See Short Question 22
Q4 Evaluate | x* ™ dx (Gujranwala Boad 2018)
Sol: Ix’e" dx =x es J- Ix e™ dx
Sx
et 3 ae” e
=X —5|:x 3 —J.2x 5 dx:'
5 2 5
:x395_ 3x2; +'2g5' xe™" dx
5x 2,5 st s
e et 6 ™ j’ L
=X"5 -9 +25|:x.5— l.sdx
Sx 2 5 Sz
_ et 3x [ 6xe 6 [ s
=X5 T3 tThos TTs)e
_ st 3" 6xe™ 6 &
SX57725 s T1ss tC
ETEIETN )
=S\ -5 tsTes) e
Q.5 Evaluate f x sin”" x dx. (Bahawalpur Board 201
Sol: I (si.u_I x)x dx

=sin” xj xdx — I(%(sin"x)
=sin”! x(";}- I (ﬁ

1 1
=xi'sin’I x+zsin’I x-isin” x+§\fl -x’+c

2
X . 1., X 3
="y sin” x = ysin x+4'\‘l—x +cC

Q.6 Evalualef|an31 secx

IPLE CHOICE QUESTIONS

uestion has four possible answers. Select
’rhe orrect answer and encircle it.

(Sahiwal Board 2014)
(D.G.K Board 2017 G-1)

(a) xsinx—cos x+C (b) —xcosx +sinx+ C

j x sin x dx equals:

(c) sinx—cosx+C (d) sinx+cosx+C

Q2 Ie" (cos x + sin x) dx equals:
(Sahiwal Board 2014) (Sargodha Board 2016)
(Multan Board 2013 G-1)(Lahore Board 2013 G-1I)
(a) e"cosx+C (b) e*sinx+C
(c) etanx+C (d) e*cotx+C
Q3 Je= (af(x) + F(x))dx =
(Faisalabad Board 2013, D.G.K Board 2014 G-1)
(Rawalpindi Board 2017 G-1)
(Gujranwala Board 2018)

(a) e f(x)+C (b) e™ f'(x) +C

© e H0+C @ T+
Q4 ]-c" (cos x—sinx)dx =

(Multan Board 2014, Rawalpindi Board 2013)
(D.G.K Board 2017 G-1)(D.G.K Board 2011, 20i7)
(Lahore Board 2012 G-I)(Multan Board 2018 G-1)
(a) e"sinx+C (b) e*cosx+C

(c) e'sinx+C (d) e*cosx+C
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Q5

Q.6

Q7

Q.8

Chapter No. 3 (Integration)
Jmxdx = (D.G.K Board 2012 G-1)
(Rawalpindi Board 2017 G-1I){Sahowal Board 2017)

(Lahore Board 2012 G-II)

(a) xIne+C (b) xinxle+C

(€) xlnex+C (d) xiInx+C

1

Jc" (In X +;) dx (Lahore Board 2017 G-I)

(D.G.K Board 2012 G-1) (Lahore Board 2014 G-I)
(Multan Board 2018 G-H)

(@ Ixe'+C ) T+C

(© xinx+C (u)l?wc

. -1
J % dx = (D.G.K Board 2012 G-I)
-
(a) cosisee %) (sec X +C (b) —cos (sec”x) +C
-1
. —1
{c) - L“(—SM (d) cos (sec”'x) +C
x\yx =1

I €08EC”X (X = ~meeremmm + C.

(a) cotx (b) —cotx

(c) cosec x cot x (d) —cosec x cot x

I(a cos x + b sinx) dx =

Q9

Q.10 Ie" (-=sin x + 2 cos x) dx equal,

lj'e

(a) asinx+bcosx+c (b)acosx
(c)acosx-bsinx+c (d)asinx-

(a) e™sinx

(c) —e™sinx
(x2+1)
G+ =

(a) (x: J e+

(c) (x-1)e*

(a) * ta %I2) +c  (b) e*cot(x2) +¢
(c) ex (tan(X/2) + cot (x/2)) + ¢
(d) None of these

Q.14 _[Scc’s dx = (Lahore Board 2013 G-1I)

1 1
(a) Etﬂ.nsx—lunx+c(b)§la.n]x+lnnx+c

@ %

SeCJ(+C X+ +C

ur Board 2016)

b e*tanx + ¢
d) None of these

! x] dx =
(Mhare Board 2017 G-1I)
(b) —’1 Tt c

(d) ¢*tan” 'x+C
(Faisalabad Board 2019)

2
® ( M;x)

(d) x\nx—x+c

(c) xAnx
J‘c‘(cosx+ sinx)dx=:

(Faisalabad Board 2019)
(a) e cos x (b) e*sinx
(c) € tan x (d) An(sinx)

1
Q20 fc‘ [si.nl'l'J X+ —ﬁ] dx=:
(Faisalabad Board 2019 G-11)

(a) ¢" cosh” x (b) & cos” x
(c) e*sinh™ x (d) e"sin” x

JInxdx= (Sahiwal Board 2019)

(a) xIlnx-x (b) xInx+x

(c) x—xlnx (d) -xlnx—x

EXERCISE 3.5

SHORT ANSWERS TO THE QUESTIONS

Sx+8
Q.1 Fmdfmdx.

[( Gujranwnla Board 2013)(Multan Board 2018 G-1)
Ans, | (x+ 3)(2x— s

By partial fraction.
Sx +8 A B

x+3)2x-1) - x+3) 21

Q21

)
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Q2

So,

Sx+8=A2x-1)+B(x+3) cereeeenn (i)
Pux+3= 0 as x = —3in (i)
5(-3)+8= AQRE)H-D

-15+8=A(-T) = -1A=-T7

Put, 2x -1 =Oasx=%in eeenen. (i)

Put value of *A” and ‘B’ in (i).

5x+8 1 3
Im-‘;(—;:_”:jﬁdnafhl__,d*
Ity =+ ais ) iy
J% =mik+31+3 mex- 1

3-x
Evaluate I_l X6 dx
(Sargodha Board 2013)(Lahore Boai

Now, 1-x-6x’=1-3
= 1(1 - 3x) + 2x(1 - 3x
equation (i) becomes
3-x
1-x-6
(3-x)

1I)

Put1+2x=00r2x=~1 orx:-%

_ 8
*5(1-3x%)

8 dx

J1+2x " 5° 1-3x
_Izdx 8 [ =3dx

T 1071+2x T157 1-3x

5(1 + 2x)

+

17—0 l|1|1+2xl—ls;5 Inl1-3xl +c

x + 1

3
Q#Ev uate jm
(Multan Board 2013 G-I)\(D.G.K Board 2013 G-I1)

(Sargodha Board 2017)
Pk @
Consider
3x+1 3x+1 Ix+1
Xox—6 X -3x+2x-6 x(x-3)+2(x=3)
3x+1 3x+1

X—x-6 (x=3)x+2)
Now we use partial fraction.
341 A B
x-Hx+) " x-3"x+2
Multiplying (1) by (x=3)(x+2) we get
3x+1=A(x+2)+B(x-3) —(2)
Putx-3=0=>x=3in(2)
33)+1=A(3+2)+B(3-3)
10=5A+0

A=%=2

A=2
Putx+2=0=x=-2in(2)
3-2)+1=A(-2+2)+B(-2-3)
—-6+1=0-5B

-5=-5B

= ()
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Now putting the value of A and B in (1)
3+l __2 1
(x-(x+2) “x-3tx+2

Hence A becomes

Ix+1 1
fe= s +3) dx= (x 3+x+2)d"
= Zj X+ 2

. _L;lﬂi_

Find I (x-a2)(x-b) dx
(Faisalabad Board 2013)(Gujranwala Board 2012)
{a—b)x

A | e m &
First by partial fraction

(a—b)x _ A B
x-ax-b) ~ x-at
(a—b)x = A(x—b)+B(x—a)...... (ii)
Putx-a = fTorx= ain (ii)
(a-ba = A(a—b) =
Putx-b= Oorx= bin (ii)
(a—b)b = B(b—2)

—gb—a}b_
o-n = B=[B=-1
Put value of A and B in (i)

dx + )75 dx=2Inlx -3l +Inlx + 2|

Q4

m

(a-b)x __a (b
(x—a)(x-h) x—a x-b
By integrating

(a-b)x

1
(x —a)(x =b) aJx-adx_be

= alnlx—al-blnlx-bl+ C

G-1,2014 G-II)

= Mlx-allx+al+c

=hnlx2 —a2 |+¢

LONG QUESTIONS

5x+8
Q.1 Evaluate f(x R l)dx

(Rawalpindi Board 2016)

Sol: See Short Question 1

B c
=G-Dta-nteen e

ides by (x — 1)" (x+ 1):
Nx+ 1)+ Bx+ 1)+ C(x~ 1)

20 AL D+ B(x+ 1)+ C(x*+1-2x)
*E Ax’ —A +Bx +B +Cx* +C—-2Cx
2 AA+C)X +(B-20)x+(-A+B+C) ...... 3)
2A-1Y=C(-1-1y
t  x+1=0 2A1)=C(-2)°
X =-1
Put  x-1=0
X =1

1
A=2-3

So, fromeq. (1):
¢ __3 1 1
G-+ - 2x-DY -1 Tax+1)

2

I(x— 1)‘(x+ l)d"

I—zd +2I(:KlTl)dx

=E (x
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1
%lnlx—l|+I(x—l) d_1(+Ilnlx+l| @5 Evaluate [Ty de
_n Lahore Board 2015 G-1I
RS NNTI . R I ) e !
2 -1 Sol:  Given that:
B NSRS T 3
=3 nix-— +2 nix + _ +C J‘ < dx =

-0 -1
x—1

Q4 Evaluate J’m Cons:der;
o (Sargodha Beard 2016) G-Dcirs ) - X
. X— .
Sol:  Given that:!m dx Multiplying by J:(
Consider: 3= A(x—-D(x
Ix-1 A B

G- x+D - x—1Tx=-10"
Multiplying by (x — 1)1 (x+1)
Tx—1=AX-DE+D+Bx+D+Cx-1)...(2)
Tx—1=AX - 1)+B(x+ 1)+ C(x’=2x + 1)
Tx—1=Ax'—A+Bx+B +Cx'=2Cx +C
Tx—1=AxX+Cx’+Bx—2Cx+B—-A+C

Tx—1=(A+COx*+(B-20)x+(B-A+C)...... 3) 3 = A(O-DEOY+0+1)

-1 = B+ Put =0 3 = ACIKO+0+1)
Pu -1=0 -1 = =

t xx - 761 B(2)=6 l 3 = ACI)

Bey=0 = 1=ash=o

Put  x41= 3 = BAN( +1+1)
x=-1 x—1=0 3 = B(I+1+1)
x =1 3 = B@)=

Comparing coefficients of xJ. X%
x: A+B+C=0 = -3+14C=0

-2+C =0 =

Xt A+4C=0 = A-2=4
So, fromeq. (1):

— ol ¥: B-C+D=0 = 1-2+D=0
x=1Y(x+1)
2 3 ~1+D =10 =

=4y
x=1 (x=1) So, from eq. (1)

3 =3 1 2x + 1
P EETY TS = AT I
x(x—1}x"+x+1) x+x-1+x +x+1
3
[ —
J-x(xfl)(x +x+1)d"
=I;3dx+J ! Al
x x—1 X +x+1
1 2x+l
=_3dex+ Texel ™

=‘2|nlx—l|—;3—l—2lnlx+ll+c

=|—31n|x|+|nlx—1I+1r||x3+x+ll+c|
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1y 3x-34 -I(uix;’ )dx
Q.6 Evaluate J’xg-'-; dx. E 2%° - 3x -2,
X +2x-15 17
S:]l: Given that: =I xdx+ Imdx
XH2x=15 )7y 334 x
+X 2 15 =3+ J-z;( 3x— 2""‘2 I ATl
— s —X—IJ- ;
2 2x(x—2)+1(x 2)
x=19 7& =7 .
e B e L R, U o
X+ 2x x“+2x-15 x—7 ,
oo o = o TR gy e 1
: H-"#dx (x—-2)2x+ 1) M
X +5x-f;);—]5 Mulnplymgboth id
- —x=17 x-7 = -2) e (D)
= +.‘ X+ 5) -3+ 5 & {
- _x-19 : Put 2x
= - ® - M
e —2—19 A B
Consider: x+x-3) - (X+5)+(x—3) ...... (1)
Multiplying both sides by (x + 5)(x - 3):
x—19 = Ax-3)+B(x+5 ... 2)
Put x=3=0 3-19= B(3+3)
X =3 .
7 2-7 = A2+ 1)
0 -5 = AM+1)
Put  x+5 =(; 2 -5 = A(5)
. 3
A=—5=—1: A
So, fromeq. (1): So from eq. (1):
x+9 _ 3 x=7 __-! + 3
(x+5)(x—3) " x+57 (x—2)2x+1) ~ (x-2)" 2x+1
x—19 _ J' J‘ x—4 _j -1 j' 3
G- %= 3w w2 X oy S
x—19 _ éj_l
I(x+5)(x 3 =-lnb-2+5 | oy 2
i 3
2 Now, from eq. =—Inlx-2+5Inl2x+ ll+¢
Ix +3x—34d 2
X +2x—15 N Now, from eq. (i):

20— —x—
2x -3x-2

Sol: Given that:

J 1

7A

-lnlx-ll+%lnl2x+1l+c

L=,

1
Q8 Evaluate _]’612 T ox_4 dx

1

6x +5x—4
1

.|

G+ 83—

1

|

2x(3x +4)—1 (3x+4)

dx:I(

- &
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Suppose:

1 A B
Gx+dH2x-1- Gx+a) T @x-1)
Multiplying by (3x +4)(2x - 1):

1 =A2x-1)+B@3Ex+4) ... (Q2)

] 1 = A 2[—%)—1]

12 A Bx+C
G+ +4-20) - x+2) T (X +d-2%)

(1)

Multiplying both sides by (x + ZJ(xz —2x+4):

Put 3x+4=0 [
3“‘: 1= A[—%—l)
=73 =1 = A(ﬂ—ka)
- 1=A[_3A)=>A = ﬁ
Put 2x-1 =
x =

>
n
K= - o

So, fromeq. (1)
1 -3 2
Gx+dx-1 - UGEx+4) T 1ex-1)

J' 1 e =[—=2 dnj‘ 2
Gx+4)2x - D7 TI113x+9) 12x - 1)
1 3 1 2
_ﬁj3x+4dx+ﬁIZx—ldx

1 1
—ﬁlnl3x+4l+ﬁlnI2x—ll+

dx-l In 12x —,

.[6x1+51—4

(yranwala Board 2019)

(Lahore Board 2019 G-II)

Sol:
12 12
= s 3 T~
[Fegd dx = (e +a-2x)

Consider:

41 +2C= 12
2C = 12-4
C =4

1 -x+4

(X" +4—-2x)
| _ x—4
Tx+2 Xrd-2x

= x+t

9 (x—4)
'Jdm)(x'm—x) x= icx+2)d" i ®

P T
* ZJx'—2x+4 x
2x-2-6
Inlx+2|—zjmdx
—ink+2i-1 [wﬂ-—z—ﬁ d
=lnix 21 T x 44 x —2x+4)%
2x-2 1
=Inkx+2l- Zj(x A 2:‘()dx+3_|'“ 2x+4dx
1 1
= - - -
Inkx +2 2lnlx +4 2x|+3[x. 2x+l+3dx
1
=Inlx+2-5Ink’-2x+41+3 5 dx
2 f( +(\FJ

x—1
=Inlx+2/- lnlx —2x+4143. \an (‘\ﬁ)«rc

=ln|x+2|—%lnlx:—2x+4l+ 3 tan”' (%3')+c

MULTIPLE CHOICE QUESTIONS

x*+1
X+1

Q.1
x x
(a)?—x+2!;mx+c (h)g—x+1t:m"x+|:

3 3
(©) %—x+2cm‘[x+c (d)%—x+2tan"x+c
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EXERCISE 3.6

SHORT ANSWERS TO THE QUESTIONS

Lo
Q.4 Evaluate the definite integral f (x3 + 1)dx.
-1

Q.1 Define Definite Integral.
(Batiawalpur Board 2019/ Faisalabad Board 2019 G-11)

Sol: If ¢(x) is any anti-derivative of f(x), then the

difference ¢(b) — ¢(a) is called the definite integral
of f(x) from a to be and is denoted by

b

S 00 ax=00) - o

a

Where a and b are called lower and upper limit.

a
Q2 Find f ( +3x’)dx. (Rawalpindi Board 2019)
-1
(Faisalabad Board 2013, 2017, 2019 G-1)
(Gujranwala Board 2014)(Lalore Board 2018 G-II)
(Multan Board 2018 G-II)(Lahore Board 2015 G-1I)
-1 -1
Ans. f  dx+ 3f xdx
3 3

3
7|+3

3
-1

4
E

4
1 4 4 3 3
= 7@+ (Y- DY)

b
3

= %(81—1)+(27+l)=20+28=

3
Q3 Find [ F7dx.  (Gujran
1

2 2
5 | i + 21 |,

Y=in (17 +2)]

6

— In3] =%:’n§=%1’112

1
n2? = 2

[}

(Rawalpindi Board 2013)(Lahoge.Board 2019 G-II)
(Multan@Board 2017 G-1)
1 1
Ans. f (x5+ 1)dx !
1
0P+ 11 - -1
1
QyEvn uate f(x-ﬁi) \/?+x+l dx.
-1
(A.J.K Board 2017)

1 )
ns. f (x+§) -\J'x1+x+l dx
-1
11 1
=3 j‘(xz+x+ l)2 (2x + 1) dx

fx)=x*+x+1
f(x)=(2x+ 1)
[f(x)]’“'

n+l

S (fx)]° £ °(x) dx =

3
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2 2
Q.6 Evaluate f ﬁ dx. (Multan Board 2013 G-I)

1
2 x4 1 2 xP— 142
Ans'fx+1d"=f x+1 dx
1 1

2 (-1 _2 2 x2—1 2 2
_r(zul*’x+l]d"=fx-r-ld’“'f:wldx
1 1

1
2 (x+ 1)(x=1) 2 1
ST xen S g
1 1

}(x — Ddx + 2[In(x + 1D}
1
[Xﬂ.' %15 + 2[In(x + 1T}

n

2 T
[(2) -%]- [2= 1]+ 2[In2+ 1) =In(1 + 1)]

2
4 1 L

= 3-3 —(1) + 2[In3-In2] = -3 —142[In3-In2]
1 3 2x+1 1 3

= 5+?_lni= x+ldx=5 +1ln§ Ans

2
Q.7 Evaluate f (x2+1) dx
1
(Gujranwala Board 2016)(D.G Khan Board 20.

2
3
Sol: Jx2+1)dx = ["TH |
1

re 2017 G-1I)

3
Q9 Evaluate J cos20sin 0 d@
0
(Rawalpindi Board 2016)(Baliawal} rd 2016)

oard2018 G-1I)
cos20 sin 8 dO —sin@) do

Sol:

ot win

w4
1
e f 1+sinx dx
]
hore Board 2013 G-II)(Gujranwala Board 2010)

4 w4

1 1
f1+sinxd"=f(l+sinx)x
0 0

(1-sinx)

( 1-sin x)ux
w4 w4
- gl—.smx)dx= (1 —sinx)
1-sin2 x cos? x
0 0
4
1 sin x
= - d:
J'[cnszx cos? x] *
0
4 4
= J.seczxdx—fsecxmnxdx
0 0
/4 w4
= |tanx| ~—lsecx|
0

{tm%—lﬂnﬂ}—{sccz—t—sec(ﬂ)}

=S(1-0-A2-1 = 1-42+1=2-12
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2
Q.11 Evaluate f 3—xdx
-6
(Bahawalpur Board 2016)(Sargedha Board 2017)

2 2
Sol: [AB—xdx = - [\I-xx(-Ddx
-6 -6

%+l 32
3-x 2 5
- 1 =-3L@3-x)
2+l 6

2{ 3 é} 2{ 3 %}
=-5l6-22-0+6% = -5l0*-0?

- Hi-w
-3l-332
2 2
§[l—(3)3l =-301-27
2 26)_
n
6
Q.12 Evaluate _f X cos x dx
0

(Laliore Board 2015
Sol: Applying the formula
fx cosxdx = xsinx —f(sin x) (1) dx
= xsin x - [(—cos X) +¢c]
= xsinx+cosx+c
T

6

Thus fxcusxdx =
0

[x sin

(ﬁsm6+cns — (0410 0+ cos 0)

.zl B e
=52+ 0+ +75 -1
Q13 Evnluntef x A
1
(Lahore Board 2012 G-I1)

formula
) 4’(7‘) —Jo(x) £7(x) dx, we have

fanx)xdx = (Anx)- 5 —]( ) %dx

z
= ;—xz)mx—% Jxdx = %x’hnx—%(%)+c

€
Thus / xlnxdx = [%lenx—
1

= 2ellne—
ez [
= (2"‘4 -

ne = landAnl = 0)

9-1 (-11) B 11 16+11 27 9
3 (6/°3% 676 -6-2

-3
3

1

Q.15 Evalmlesz +9

0

(Lahore Board 2015 G-I)(Bahawalpur Board 2014)

(D.G Khan Board 2017 G-1,I1)

(Multan Board 2017 G-1)(Lahore Board 2018 G-I)

(Gujranwala, Bahawalpur Board 2018)

(Faisalabad Board 2019 G-1)

6~ 6 T6 2

dx

3 3
1 1 1[ _(x)E
Sol: |5 —dx = | 5——5dx = 7|3
¢ Jx2+9 * fx2+(3)2 ] Rl ©)
0 0

oG]

tan— (1) - tan—1(0)} =%(— 0) %
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bl

( 1 1+sinx) x—4 1+sinx

4
4

Q.16 Evaluate f sec X (sec X + tan x) dx. =
]

(Lahore Board 2013)(Lahore Board 2010 G-1)
(Sahiwal Board 2018)

X

I—sinx <1 +sinx 1 —sin’x

(sec? x + sec x tan x) dx

1

S b 2l S b na

sec” X (sec X + tan x) dx

I}
Ot BIH O &3 O — &

I
1

seclxdx+f sec X tan x dx
X 13

= ltan xH + Isec x¥

0 0

e p.d
(la.nz— tan ﬂ) + (SEC 4~ sec Uj Board 2012 G-I)(Rawalpindi Board 2014)

(1-0)+\[§-1=1+\E-1=\j§

6

So,fcos39 de = fcosecoszs de

sinx—

Q.17 Find f E;x—dx

(Fm'.mla.bad Board 2013) (Gujranwala Board 2i
f cos B (1 - sin20) do

x E
1 3
sinx—1 _ i 0
Ans. f cosEx dx. = f( n T
0 0 6 s
X x
9 3 = fcusBdB—fcnsBsinzadB
fl:mxsecxdx—f Q0 0
a 0 b
n x I . 3
3 Ky 13 [Gin6)Y
= secx| —tanx = [5“‘9]3‘[ i|0
1 E
_ (secz—s a.u[)) {sm( —sin (D) 3|: 6 — [ sin (0)) ]
1 1 1 1 12—1 11
= 2 =(2‘°)‘3{(2) _°}=2‘24= 24 ~ 24
2

020 Evaluate J (x+1x1) dx

z

4
Q.18 J' (Sargodha Board 2017) 1

0 (Sargodha Board 2013)(Lahore Board 2015 G-1)

T 2 0 2

. Sol: J (x+1x4 dx=J (x+1xl) dx+f x+1x)
Ans. f l—sinxdx -1 -1 0

0
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0 2
= J x+orde+ f (01 dx

-1 0
(...le =—xifx<0)
= xifx>0
0 2 2
= J odx+ ) 2xdx = 042 xdx
| 0 0

2
x2 4 0
'2[2] 2[2 2) 4
]

2
Q.21 Evaluate f (x + Ixl) dx.

=1
(Gujranwala Board 2019)
2 0 2
Sol: I(x+1xl)dx=I(x+rxl)dx+I(x+le)dx
] e ]
] 2
= I (x+(—x)) dx+_[(x+x)dx
-1 0
Q 2
= I (x-x)dx+12xdx = I de+j21d
-1 0 -1 0
2 2
£, [x]
=0+"5" =| x
2 do 0
(@ -O@)=0+4-0 =4
LONG QUESTIONS
3
Q.1 Evaluate f o+ 3x=) dx. (Gujran 6)
-1
Sol:  See Short Question 6
Q.2
Sol:
Q3
Sol:
Q4
(Lahore Board 2017 G-II)
Sol:  See Short Question 11

91|Page
x
6
Q.5 Evaluate J‘ cos® 6.d6. (Sahiwal Board 2014)
0
(Haisala ard 2017)

Sol:  See Short Question 30,

2
Evaluate f(x + Ix1) dx.
-1
(Lahore Bog

Q.6

Sahiwal Board 2015)

sin B +cos 6

2cos” 8 de

b1
4 cos 0 +sin 0
=] 2cos0 de
0
n
1411 1 sin®
cos?8 T cos BdB Ef(ccsﬂ"'m'm)dx
0 0
ki)
14
=EJ (sec 8 + sec 6 tan 6)d®
0
3 S
14 14
=5J‘ (sec 8)de +5I (sec © tan 8)d0
0 0
T T
=% |Inisec 8 + tan 6114 + % Isec 014

0

[ln (s:c i tan 4) In (sec 0 +tan 0]:| [scc %— sec EI:I

=3 I3+ 1) = (n(1+ 0)] + 32 - 1]

W=

[an(Z + 1)~ (D] + 52 - 1]

1
[mf2+ 1) - O]+ 32 -1
=502+ D) +2-1]

—_ N = Nl'—'
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x
z 14
4 1 =4—J' (1 + cos® 2t + 2 cos2 t)dt
Q.8 Evaluate f T+sinx +smxdx. (Bahawalpur Board 2014) 4
0 b3
x b 1
i 4 1—sinx =4LJ‘(1+(%)+2‘:0 2
Sol J-]+sinxdx=J-I+s'mx I—sinxdx 0
0 0 n
I z 14 2+]+cus4l+4c
_4 1 —sinx _“l—sin){d =4I
_jl—sinix ‘_I cos'x X 0
0 a e
x x 14
4 d 4 sinx d _SJ B+
=jcns'x X Icoszx X 0
0 [} x
n T 14
1 n Y os 4t) dt+ 3 j(4::ﬂsll)dl
— 2 »)
_jsec xdx—jsecxtan xdx 0
. x . x
0 0 sm4l i +l stt 1
4 U 8 2 u

T T
=ltan xH — lsec xH

= (tan 74—L— tan 0] - (sec %— sec D)

=(1-0)-(2-1)=1-42+1=2-12
1!

-1

Q.9 Evaluate fmd"
0

(Lahore Board 2015 G-1)(.

Sol:  See Short Question 2

e
Q.10 Evaluate J‘ xInx

1
Sol: See Short Qu, n 2:

s

ore Board 2018 G-11)

Q.llEvnlualef cos® tf

Sol:

i 2
2 4n 21
cos? 1) dit = J‘( + 008 ) d
Q

1 + cos2t

20—
© cos’t= 2

3n+8| 3n+8
2 —s R

MULTIPLE CHOICE QUESTIONS

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

wd
Q.1 fsec1 dx equals:

[
(Sahiwal Board 2014) (Faisalabad Board 2016)

(@) 5 (b) 4
(c) 2 (d 1
Q2 ]‘sin xdx (D.G.K Board 2014 G-II)
-
(Lakore Board 2014 G-I, I)(D.G.X Board 2015 G-1I)
(a) 0 (b) 2
(c) 4 ) 6
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1
- g
Q3 lrf2 f(x) dx =S5, lhen_f fi) dx Qi lex“"‘ _ (Sargodia Board 2013)
(Gujranwala Board 2014) o
(a) -5 )5 .K Board 2010)
D @4 @3 (b)
Q4 J"f(x) dx = ——— (Multan Board 2014 G-11)
2 © %
(A.J.K Board 2017) iR
b a \2
(@) — [ fx) dx (b ~ [ fx) dx Q2 | alpindi Board 2013)
0
—a b
(<) J'f(x) dx ) - f fi(x) dx %
-b -1
(d) ©
Q.5 j'—'.rdx is equal to: (D.G.K Baard 2011)
idx = (Faisalabad Board 20i3)
4
() Z ®) 7 b
4 (b) fl'(x) dx
(€) - (d) “n P
1 b
Q6 If f (4x + k) dx = 4, then k will be: | x) dx + f f(x) dx
a (o
(Rawalpindi Board 2013, 2014) () j‘f(x) dx— -"r fi(x) dx
(a) -3 (b) 0 [
1 @2 14 j’cosxdx =0.  (D.GK Board 2015 G-1)
Q7 Ix3 dxisequalto:  (Rawalpindi ‘e
1 (a) 0 (b) 2
0) (c) —2 (d) 1
(2) 20 (b) 80
© 28 «@ Q.15 J‘ m dx = (D.G.K Board 2015 G-I)
-1 1
Q8 If [fx)dxs=5, [fx) rMulmn Board 2017 G-1)(Rawalpindi Board 2016)
-2 -1 T n
t Board 2014) ()3 (b) 1
(a) 2 © 1 (d) None of these
() 5 1
2 T adx= .G -
Q9 J'cnsxdx Board 2013 G-1I) Q.16 J‘ Texdx=? (D.G.K Board 2013 G-I)
0
0 (Faisalabad Board 2017) (Lahore Board 2017 G-I){Gujranwala Board 2018)
(a) 0 ) -1 0 b X
© @ -2 (a) (b) 5
2 T T
Q.10 J‘a (Multan Board 2013 G-I) (c) 3 (d) 3
4
' a2 Q.17 J‘ xdx =? (D.G.K Board 2013 G-I)
(a) 1M+ (b) _z(in 3 +C A
_a 2 _a @0 b) 6
© Tmay*€ @ fa-na*C © 8 () 16
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w2
Q.18 J‘ cos 2x dx equals to: (D.G.K Board 2010)
[}

(a) 1 (b) 2
() -2 @ o
b
Q.19 If ‘I‘ f(x) dx, then ‘b’ is known as the --=eeemeeem af
a
integration.
(a) Domain (b) Range
(c) Lower limit (d) Upper limit
b
Q20 If J' f(x) dx, then ‘a’ is known as the -------— of
a
integration.
(a) Domain (b) Range

(c) Lower limit (d) Upper limit

Q.21 lfj f(x) dx = §(x) + ¢, as c is not definite, sa ¢(x)
+ c is called the -—--—-- of f(x).
(a) [nlcfral (b) Indefinite integral
(c) Differential (d) None of these
Vil
Q.22 fl 5 dx =
[
@% OF:
T T
Ok @3
1 3 3
Q23 If ff(x] dx=35, ff(x]dx =3, then ff(x)dx =
-2 1 —
(Lahore B 11 G-I)
() 8 b5
(c)3 (@1
3
Q.24 f;z%dx equals. (Lahore B )
0
12
@7

ujranwala Board 2013)

Nz -1

(d) 1
(Lahore Board 2013 G-1I)

® 3

@

1
Q.27 dx ==

@%
©%

LTI
Q.28 fSeﬂ(dx:
-4

(a)0
(c) 2

2
Q29 (3
0

4
(a)0
(c) =2

1 }‘3\5 dx is equal to:
1
(a) 1
(c) 14
Q.32 j‘x’ dx is equal to:

0

(@) 4
1
©3z

ld.x=

1
Q33 1+x

0

(@) E
3

©%

w1
Q.34 J’S:clx dx =
1]

(a) 1

©\2

(Lahore Board 2013 G-I)

Board 2012)

1
N2
(Lahore Board 2012 G-1I)
(b) 1
I
@ 5

(Lahore Board 2012 G-1)

(b) 2
(d 1

(Lahore Board 2015 G-I)

(b) 4
(d) 41

(Lahore Board 2015 G-1)
(b) —4
1
(d) -3

(Bahawalpur Board 2016)
2n

(b) 3

(d) ©

(Faisalabad Board 2016)

(b) ﬁ

d 0
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w4 Sec’x dx
Q.35 f T+tanx (Lahare Board 2016 G-I)
0
(Bahawalpur Board 2018)
(a) 1 (b) 2
(c) In2 (d) In2

w2
Q.36 J‘kCosx dx =4,then k = (Rawalpindi Board 2016)
0

(a) 5 (b) 4
(c) 2 @0
Q.37 }Cnsx dx = (Sargodha Board 2016)
a
(Multan Board 2018 G-1I)
(a) -2 (b) -1
(© 0 2
Q38 j"r(x)duj*r(x) dx = wherea<b<c.
a b
b c
(a) ff(x) dx (b) ff(x) dx
a b
© j'f(x) dx o j'f(x) dx
2 ! 5 ¢ 5
Q.39 lfff(x) dx =3, j‘f(x) dx =7, then J‘ f(x) dx =
1 2 1
(a) 7 (b) 10
()3 (d -10
Q40 If j'f(x) dx =5, then j'f(x) dx =
-2 1
oard 2014)
(a) -5
(c) 0
Q41 }(3:’) di= oard 2017 G-I)
Q42 (Lahore Board 2017 G-II)

® 3

1 1
© 7 @3

1
Q43 f (3-x)dx
0
3
@5

5
©3

2
Q.44 J‘cosxdx:

3
@1
14
©35

Q.47 j“x dx =
-1

1
@3
3
©35
z
2
Q.48 f cosxdx =
a
(@0
)2
3 j‘sin xdx=

=)

Q4

b

2
(a) 1
(c)3

41
Q.50 J'; dx =
2

(a) Ind
(c) In2

(Rawalpindi Board 2017 G-I)

2
() 3,
@3

rd 2017 G-1I)

-2
(Lahore Board 2015 G-II)

Chen

b +a
@
(A.J.K Board 2017)
(Rawalpindi Board 2018)
(b) 2
(d) 0

(Faisalabad Board 2018)

1
(b) -3

3
-3

(Lahore Board 2018 G-1)
(b) 1
(d) 3

(Multan Board 2018 G-1)

(b) 2
(d) 4

(Multan Board 2018 G-11)

(b) 4
(d) 2
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2
Q.51 lflzk 2dx=12,thenK=7? Q.59 f% dx= (Multan Beard 2019)
(Bahawalpur Board 2019) 1
(a) 12 (b) 16 (a) 2anx (b) An2
(c) 8 ) 4 (¢) An (d)
X w2 .
Qs2 [3fdi=: (Faisalabad Board 2019) | Q60 [ Costdtwill be equal to
0 0
e a Board 2019)
@¢ ® 5 (@)1
3 0
(IC) X @0 Q.61 Area boundéd le y = f(x) about X - axis
1 . . from x = a (@ efioted by
Q.53 fmz dx=: (Faisalabad Board 2019 G-II) (Sargodha Board 2019)
0 b a
(a) (b) (xdx
@3 ®F S
3 4 b
n T b
©3 (O @ fyde
b a
Q.54 f 3t° dat= (Gujranwala Board 2019 G-I) -1
2 Q6 f(x)dx=5,then | f(x)dx=
_p? b) a*+ b° 5
(@) a ® :1:_ 2 I (Sahiwal Board 2019)
b-a* 4y 1 1
‘;’ ¢ @3 @ 3 ® -3
Q.55 f 1% dx= (Gujranwala Board 2019 G- (© -5 @ 5
| +Xx .63 J’ Anx dx = (Rawalpindi Board 2019)
T (a) -1 (b) 0
(@7 (c) 1 (d) e
. EXERCISE 3.7
c) —> —_—
4 SHORT ANSWERS TO THE QUESTIONS
Q56 } se6 X tam k dx = Q.1 Find the area between the x-axis and the curve
y= x2Z+1fromx = 1tox = 2.
Y (Gujranwala Board 2014)(Bahawalpur Board 2014)
wala Board 2019 G-1I) (Sargodha Board 2016)(Sahiwal Board 2019)
(a) 0 2
() -1 Sol: The required area = f(xz +1)dx
by
Q.57 fsin X (Lahore Board 2019) 1
2 2
- )
@ b) 0 =[x [rax
(c) 1 (d) cosm 1 1
s [ 2xd Multan Board 2019 "‘3  hi (23 :
Q. f x dx (Multan Boar: ) =13 l+[x|l= 33 +(2-1
1
(a) 3 (b) 2 = @—%)+ 1= %-r I = lz—nsquare units
(e) 1 @0
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Q2

Find the area between x-axis and the curve y
=x'+1fromx=1tox=2.

(Faisalabad Board 2013)(Lahore Board 2015 G-II)

2
Ans. Required Area = f (<} + 1)dx

Q3

Sol:

=2

Q4

Sol:

2 2 4
_ ) RS
= {x dx+_{‘ dx = |7 lell
1 4 4 1
= F@-+2-1] = F(16-1]+1
_ 15,1
= gty

Find the area below the curve y = 3\,'; and
above the x-axis betweenx = landx = 4.

(Multan Board 2014 G-11)
4

4 1
IS\f;dx =3J x2dx

1 1

The required area =

a4t 3
1 =33,
2+l

3|4

x2|, = 2[432-132]

Find the area above the x-
curvey = 5-x2 fromx

= 15-3 = 12 square units

Q.5 Find the area bounded by the curve

y = 4-x’ and x-axis,
(Lahore Board 2012 G-I) (Multan Board 2018 G-I)
Sal: y = 4-x
First we find the
points where the
curve cuts the x-
axis. Putting y =
0in (1), we have

and under the curve
Ithe figure as shaded region.

4 =j'f(x)¢r _ T(4—x3)dx
o]

-2
_3+§]
3

78,4 8 _ s 8 8
3 3 313
= w = 2 square units.
3 3
Q.6 Find area hetween x-axis and curve y = 4x — x".

(Sargodha Board 2003} {Lahore Board 2017 2018 G-1)

(Gujranwala Board 2016, 2019)

Ans. Far limit Puty = Qordx-x*=0orx=0,4
4
So, Required Area = J'y dx
[}
a ' x2|4 3|4
= fttxdx—fx dx:d’?‘n— El
0 [}
> 1 64
= AD-0-F4 -0 =216)-F
96—64 32 ;
= T3 =7 5 unit
Q.7 Find the area under y = x' + 3x* above the x-
axis between x=0and x=-3.
(A.J.K Board 2017)(Sahiwal Board 2018)
Ans.
x | o T a1 | =2 [ -3
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.

As y20for-3=x<0
0
Area = J’ ydx
=3
0 3,
=f (x* + 3x%) dx
-3
x 0
=7 +x [o+0}—{ —27}
-3
DR PA
LONG QUESTIONS
Q.1 Find the area between the x-axis and the curve
y=x3+l fromx=1tox=2
(Lahore Board 2018.G-1I,
Sol:  See Short Question 1
Q.2 Find the area bounded by the curve y = x> — 4x ani
X-axis. (Faisalabad Board 201
(Lahore Board 2012 G- -1)
(Mudlt /]
Sol: =x —dx=x(x*-4)

I(a) ft(x) dx

03

Q4

Qs

Q.6

X

& y = cos x fromx=—71o is:
(Sargodha Board 2013)

(b) 2

(@) 4

¢d of the region, above the x-axis and under

ey=f(x) fromato b is given by -----—--.

(b) — f f(x) dx

() f f(x) dx (d) None of these

b
j‘ f(x) dx as the area under the curve y = f(x) from

a

X =ato x = b. and the x-axis is called.

(a) Integration by parts (b) Definite integral
(c) Differentiation (d) None of these

The area bounded by cosx function from x = 2

X =%is. (Gujranwala Board 2013)
(a) 1 squnit (b) 2 sq unit
(c) 3 sq unit (d) 4 sq unit

The area between the x-axis and the curve y = Cos
1 ;
5xfmrnx=—7[ tox =Tis.

(Lahore Board 2013 G-1I)
(a) 1 (b) 2
©3 (d) 4
If the graph of f is entirely below the x-axis, then
the definite integral is:
(a) Positive (b) Positive or negative
(c) Negative (d) Positive and negative
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- N cody 1=
EXERCISE 3.8 Q4 Solve the differential equation aﬁ = Tx

SHORT ANSWERS TO THE QUESTIONS

Q.1 Show that y = ex — 1, is the solution of the
differential equation

x gf =14y (Sargodha Board 2016)

Sol: y=cx-1
= y+l=cx
Differentiating both sides w.r.t. ‘x" we have

a_,
Multiplying both sides by x
x% = Xc
x%: x(“v%)[ﬁy =cx-l=>c= “%}
x%ﬁ =y+l

Q.2 Show that y = ¢ 2‘1, is the solution of the
differential equation

% gyx'— 2y =0 (Lahore Board 2013

Sol: y=c e
Differentiating both sides w.r.t, ‘x” we have

(Faisalabad Board 2013) (Gujranwala Board 2014)

(Bahawalpur Board 2016)(Rawal] oard 2017 G-II)

dy 1-x

Ans. ax _—y
ydy = (1=x)dx
By integrating
Jydy = [ —ddx
2 _
2 = X
y1 = 2x

Ldy

lSep aling the variables, we get.
L

Ldy _
xdx“zy
ld = 2xdx
y Y =

Integrating, we have.

Iny = 2 XE'_'_ c
Iny = X*+c¢
Q.6 Solve the differential equation:
ydx+xdy =0

x dx—2y=0.x#

(Multan Board 2014 G-I)(Sargodha Board 2016)

(Sahiwal Board 2018)(Bahawalp
Sol: ydx+xdy =0

ydx = —xdy

Separating variables, we have
L. __1

X dx = — y dy

Integrating both sides, we have

1 1
jxd" = _fydy

Board 2019)

AnX = —Any+Anc = MX+Any = Anc

Anxy = Anc=> xy = ¢
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Q.7 Solve the differential equation:

d
EKE = xlz >0
(Lahore Board 2014 G-1I)(Multan Board 2014 G-11)
(Sahiwal Board 2013)
Ay v
Sob: 3 =32
Separating variables we have
1 1
y dy = 2 dx

Integrating both sides, we have
Jldy= ldx :Any:fx‘z(l)dx
y x2

x=2+1
-2+1

1
Ay = +cl= My = -1+

1 1
=4 _= =)
y=¢ X =e X.e =2y=ce X
Solve the differential equation
dv _, _
xz(2y+1)dx -1 =0

(Lahore Board 201
Sol: The given differential equation can beywritten as

d:
LRy+)gE =
Dividing by x°, we have
d 1
Qg =

Multiplying both sides of (i)

9
_l+L’

1. . .
X s the general solution of the given

(B [x?dx =

Thusy’ +y = ¢
differential equation.
Q.9 Solve the differential equation:

d
(ex + e"‘)ﬁ = (eX-eX)
(Lahore Board 2012 G-1)(Rawalpindi Board 2014)
Sol: (e" + e‘x) %}‘; = (e*-e

Separating variables, we have

dy = [—ex_e_:jdx

eX+e~

Integrating both sides,

Integrating
1 I
I(x +x)dx =I[] +y) dy
2

S +lnk=y+inlyl+C

Q.11 Solve the differential equation:
d
(ex + e“x)ai = (ex- e“‘)
(Lahore Board 2012 G-I)(Rawalpindi Board 2014)
d
Sol: {cx +e” ") H‘YE = (c" - x)
Separating variables, we have
X e X
dy = |/ |dx
i [ex +e” ’J
Integrating both sides, we have
eX—e— X
dy = |[|—0/——7|dx
'r ¥ J [ eX+em "]
y= MeX+e"N+c

[6%(:‘4—&"‘) = c"—c"‘]
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Q.12 Solve the differential equation
secx + tany 'gi = (Sahiwal Board 2018)
(D.G Khan Board 2017 G-1I)

d
secx+la.nya“i =0

Separating the variable, we get
d
tany E{ =—secx
—tan y dy = sec x dx
—J-tan y dy=Isec xdx
[= sin !dy = Jsec x(sec X+ tan x) dx
COs X sec X+ tan x
Inlcox yl=Inlsec x + tan xI +1n C
In Icos yl = In IC (sec x + tan x)|
cos y = C(sec x + tan x)
Q.13 Solvesec’ xtany dx +sec’y tanx dy =0
(Multan Board 2018 G-1)
sec’x tany dx +sec’ ytan x dy =0
sec’ x tan y dx = —sec’ y tan x dy
sec’ x sec’y dy
tan x tany
sec’ ydy sec” x dx
tany tan x
lntegraling
sec” yd Y _ scc xdx
tany tan x
Inltan yl =—
Inltan yl + In ltan xI =
Inltanytanxl=InC
tanytanx=C

Sol:

X =—

Inkanxl+InC
InC

S +inkl=y+inlyl+C

MULTIPLE CHOICE QUESTIONS

' l(c) xy=C

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

Q.1 The order of differential equation
x d—y! *E! 2=0is: (D.GfBhard 2014 G-Ih)
(@)1
() 3
Q.2 The solution of di CEI% =-yis:
{tan Board 2014 G-11)

(Fax.m!abad Boag b
! 'G)( Laltore Board 2017 G-1I)

] (rfmwn!pw Board 2018)

y=ce”*

(d) y =ce*

iFBoard 2013, Bahawalpur Board 2014)
iheli Board 2017 G-H){Gujranwala Board 2012)

x
=0 b) In<=
(b) Iny

@ =

Q.44 The degree of differential equation

J J—Jx Ois:  (Rawalpindi Board 2014)
(ﬂ) 1 (b) 2
() 0 (d 3

Solution of differential equation %}% =cos X is:

Q5
(Muldtan Board 2013 G-I)(Rawalpindi Board 2018)

(b) y=

(c) y=sinx+C (d) y=cotx+C

The general solution of differential equation:

\fl—xzdy+dx=0

(a) y=cosx+C tanx + C

06

(Sargodha Board 2013)

(b) y=In(x ++/14x7) +C

() y=cot'x +C

(a) y:(an"' x+C
(c) y=cos'x+C

Q7 y= Ce* is solution of:
1d d
(a) ;Ei--zyﬂ) (b) Xﬁ-QFU
d 1Ld:
(©) aﬁ—ZyBU (d) ;H?(:_y=0
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Q8 sinycosecx %: 1 (D.G.K Board 2015 G-1I)

(a) cosy=cosx+C (b) y=x+C
(c) cosx=cosXx+C (d) —cos y=—cosy+C

d
Q.9 Solution of differential equation ai: =yis:
(D.G.K Board 2015 G-I)(Lahore Board 2015 G-I)
(@) y=Ce™* (b) y=ce*
(©) y=e® d) y=xe™
Q.10 Order of the differential equation x g_—;“z' +4 gf -2y
=¥is: (D.G.K Board 2013 G-II)
(a) 1 (b) 2
() 3 d) 4
Q.11 The solution of differential equation % =cos xis:
(D.G.K Board 2010)
(a) y=cosx+C (b) y=tanx+C
(€) y=cotx+C (d) y=sinx+C
Q.12 If f(x) = 2x — 3 and (0) =3, then {(2) =
(a) =5 (b) 0
(c) -3 2
(R E I PR M—
1
(ﬁ) clrlnl (b) ;El+h’.
Ea
(©3x
Q.14 The general solution of,

(a) 0
(c) 2
The term dy

om a to b is given by:

(b) —}' f(x) dx

© —} fx) dx
b

(d) None of these

Q.17 The order of a differential equation
x%;’h gﬁ =2x=0is: (D.G.K Board 2017 G-I)

(@0
()2
The arbitrary constants
differential equations
given condition.
condition.

Q.18

Q.19 1
ahore Board 2014 G-1)
(b) "™ sinx

(d) Sinx e™™*!

of differential equation

tcx col x is: (Gujranwala Board 2013)

l(a)y:Cosecx+c

(c) y=—Cosecx +c¢ (d) y=—Cotx+c

(Gujranwala Board 2016)
(b) y=Secx+c

ﬁ = {Gujranwala Board 2013)
-x

(a) Inll - X%l +¢ (b) —2‘\,‘1—x3+c
() 1-x"+c ) J1-+c

3 2
Degree of differential equation x* (Eli) + Sg—x“g +7

dx,
3,1
(-:—1_’,) =0is

)

Q2

x (Lahore board 2012 G-1)
(a)3 (b) 1
(¢) 2 (d) 5

Q.23 Applying initial value conditions in solution of
differential equation, we gel.

(Sargodha Board 2017)
(a) General sclution (b) Particular solution

(c) No. solution (d) Infinite solution

Q.24 The solution of differential equation % = Sec’x
is: (Lahore 2016 G-1)
(a) y=Cosx +c (b) y=Secx+c

(c) y=Cos™x+c (d) y=tanx+c
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Q.29 Order of the differential equation

d dy .
xd—i¥ +x +2x=01is

Q.25 The order of a differential equation

y%‘z +2x=01is:

(2) () 1

(a) 0
(c) 2 (d) None of these ©2
Q.26 T]he order of the differential equation. Q.30 The order of differenti
4y U a=0 dly
dx X ax
(Lahore Board 2018 G-I) (@2
(a) 2 ) 1 ©0
©8& @ 3 Q.31 The order o
Q.27 Solution of differential equation 42
dy LY. =01s:  (Sahiwal Board 2019)
(e*+e™) ax = et—etisy=
(a (b) 2
{Multan Board 2018 G-I) 5 4

(a) log, (e*+e™) + C(b) log. (e*+e™) +C
(c) log, (e*—e™) + C(d) loge (" —e™) +C

. d
Solution of Differential Equation ai‘ = Sec’x is:

(Bahawalpur Board 2009) I

(a) y=Cotx+c (b) y=tanx+c
(c) y=Cosx+c (d) y=—tanx +c

Q2

&
A
v.




Chaprer 4

INTRODUCTION TO ANALYTICAL

EXERCISE 4.1

SHORT ANSWERS TO THE QUESTIONS
Q.5 Find the distance between A(-8,3) and B(2,-1).
(Rawalpindi Board 2013)(Sahiwal Board 2013)
Ans. Given A(-83), B(2,-1)

IABI = \J(-8-2)"+(3-(-1))*
1ABl = 100+ 16
IABl = \[116=2/29
Q.9 Show that the points A(0, 2), B(\/3,-1) and

C(0, -2) are vertices of a right triangle.
(D.G Khan Board 2017 G-H)(Sargodha Board 2019)
(Bahawalpur Board 2019)

Ans. |AB? = (\3-0)2 +(-1-2)2
=(\3)2+32 =349 = 12...,
BCIZ = (8-+3)2+ (<2 - (-1))?
=P+ (24 1)?
=32+ 1?2 =3+1=4
IACI? = (0-0)2 + (-2-2)2
=0+(4)2 = 16 ..
From (1), (2), (3) we get
IAB2 + IBCI2 = |ACI2
i.e., Pythagoras the

points A(3,
(Bahawalpuy

Q.14 Find the mid poeint of the line joining the two
points A(-8, 3), B(2, 1). (Lahore Board 2017G-1I)

Ans. Mid point

d B(5, ) are ends of a
) its Cenlre and Radius.

1
= VG- 02 +(4- 272
:%\#(54—5)2 +(4+2)2
= sV 2? = 3yT00+4

=1ior = Iyaxz
= 3 (%) = %

Q.18 Find the coordinates of the point that divides
the join of A(—6, 3) and B(5, -2) in the ratio
(Multan Board 2017 G-I)
(Lahore Board 2015, 2019 G-II)
(Gujranwala Board 2012, 2019 G-11, 2018)
(Rawalpindi Board 2017 G-} Bakawalpur Board, 20/8)
Ans. Herek, - 2,k - 3,x, = =-6,x; = §
By the formula, we have
_ 2X5+43%X(-6) -8
T 243

2: 3internally.

2=2)+303) _
243

and y

Coordinates of the required point are (_?8. l] E
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MULTIPLE CHOICE QUESTIONS

Q3

Q4

Q.5

Q.6

Q7

Q8

Q9

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

In a plane, two mutually perpendicular lines are
called: (Faisalabad Beard 2013)
(a) Co-ordinate axis (b) Radii

(c) Medians (d) Altitudes

The distance of the point (1, 1) from origin is:
(Sargodha Board 2013)

(@) 0 b 1

(©) 2 @ 4

Distance between (1, 2) and (2, 1) is:
(D.G.K Board 2014 G-1, Multan Beard 2015 G-I)

(Lahore Board 2016 G-I)
@ V3 b) 5
(© 2 @7
The co-ordinate axis divide the plane into
equal parts: (D.G.K Board 2014 G-1I)
(a) 2 (b) 3
() 4 5

Distance between the points (2, 3) and (3, 2) is:
(D.G.K Board 2015 G°1)

(a) 2 ) \2

(1 ) 245

Mid-point of the line segment joining the points (3

-1) and (-3, 1) is: (D.G.K Boar,
(a) (0,0 () (1,1
(© (2,2) ) (3,3)

The distance of the point (a, b

(a) \fa -b
© N

The distance betweéi
B(x,, y,) is:

(Lahore Board 2014 G-1I)

(a)y (b) y=-1

€y @ y=2

Location inghe plane of the point P(x, y) for which
x=0is (Lahore Board 2012 G-11)
(a) x-axis (b) y-axis

(c) 1* quadrant (d) 2™ quadrant

Q.11

Q.12

Mid point of A(2, 0), B(0, 2) is:

(Bahawalpur Board 2016)
(@) (0,2) (b) (2,0)
(@) (2,2) (d) (1,
In a plane two mutually

and y’oy, one horizontal
called.

(a) X-axis
(c) Y-axis

)} Ordered pair
positive in

(b) Second quadrant
(d) Fourth quadrant
d'y is negative in:

(b) Second quadrant
(d) Fourth quadrant
oth are positive in:

quadrant  (b) Second quadrant
Phird quadrant  (d) Fourth quadrant

Q. The horizontal line x“ox is called.

ir=}

Q1

o

Q.2

Q2

Q22

Q23

(a) X-axis (b) Y-axis
(c) Ordinate (d) Abscissa
The vertical line y’oy is called.

(a) X-axis (b) Y-axis
(c) Abscissa (d) Ordinate

If diagonals of a parallelogram are equal then it is
a:

(a) Square
(c) Rectangle

(b) rthombus
(d) None of these
If a pair of opposite sides of a quadrilateral are
equal and parallel then it is a:
(a) Rectangle (b) Rhombus
(c) Parallelogram (d) None of these
The lines lying on the same plane are called.
(a) Collinear lines  (b) Coplanar lines
(c) Concurrent (d) Parallel lines
A quadrilateral having two parallels and two non-
parallel sides is called.
(a) Trapezium (b) Rectangle
(c) Rhombus (d) None of these
The distance between the points (0, 0) and (1, 2)
is.
(Sahiwal Board 2017 )(Lahore Board 2017 G-1)
(a) 0 (b) 2

©1\f3 @ 5
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Q.24 1f (3, 5) is the mid point of (5, a) and (b, 7), then
(Multan Board 2017 G-I)

(a) a=4,b=2 (b) a=3,b=3
(c)a=7.b=2 (d a=3.b=1
Q.25 The distance of point (-1, 3) from x-axis is.
(Multan Board 2017 G-I)
(a) -1 (b) 3
(c) 2 (d) —4
Q.26 The point (3, —8) lies in the quadrant.

(Rawalpindi Board 2017 G-1I)
(a) I (b) I
(c) III ) 1v
The x-component of a paint P(x, y) is called.
(Sahiwal Board 2017)
(a) Ordinate (b) Abscissa
(c) Coardinate (d) Distance from origin
The y-component of a paint P(x, y) is called
(a) Ordinate (b) Abscissa
(c) Coordinate (d) Distance from origin
Centroid of triangle with vertices A(2, 1), B(z],
3), and C(-1,—4) is: (Lahore Board 2012 G
(Sargodha Boar,
(@) 3,1 (b} (0,0)
(©) (2,2) ) (-2,-5)
Centroid of a triangle with vertices
6) and C(7, 5) is: (Lahore Board

12
(a) (5, 7)

Q27

Q.28

Q.29

018

Q.30 , B(-1,

81

o5
Q.31 Distance of the paint (—

(a) 2

(c)3
Q.32 Centroid of]

A2, 1),

(a)

(c) d) (-2,-5)
Q.33 Distan tween (1,2) and (2, 1) is

(Gujranwala Board 2019 G-I)
ORE ® 5
© 2 @7

Q.34 The vertices of a triangle are
(a, b-c), (b, c - a)(e, a— b) then its centroid is
(Gujranwala Board 2019 G-11)

® (U+z|+l31+c) ®)

(c) (0,0) (
The mid point of line st
A(-8,3),B(2,- 1
(a) (-6,2)
@ (1,4

If (4,-2)

Q.35

Q.36

(Sargodha Board 2019)
(b) (2,4)
@) (-2,-9)
Stancedeiween two points

,B(2,-1)is: (Faisalabad Beard 2019)
(b) (-6,2)
(d) ~[58
EXERCISE 4.2

SHORT ANSWERS TO THE QUESTIONS

The two points P and O’ are given in xy co-
ordinate system. Find XY-co-ordinate of
Preferred to the co-ordinate axis O’X and O°Y,
where P(-2,6) and O'(=3,2).
(Rawalpindi Board 2013)(Multan Board 2018 G-1I)
Ans. Given P(x,y)=P(-2,6) > x=-2,y=6
O (h,h)=0"(-3,2) > h=-3,k=2

As we know.

X =x-h Y = y-h
X =-243 Y=6-2
X =1 Y =4

So, P(X, Y)=P(1,4)

The two points P and O’ are given in xy-
coordinate system. Find the XY-coordinates of
P referred to O'X and O'Y where

P (-6, -8); 0'(-4,—6)

Q2

(Gujranwala Board 2012)
Ans. Here (x,y) = (-6,-8), (h,k} = (-4,-6)
Coordinates of P referred to XY-coordinate system are
X=x-h=-6-(-4)=-6+4=-2
Y=y-k=-8-(6=-8+6=-2
Hence P(X,Y) = P(-2,-2)
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Q.3 The coordinates of a point P are (-6, 9). The

axes are tramslated through the point
0’(-3, 2). Find the coordinates of P referred to
the new axes. (Faisalabad Board 2016)

Ans. Hereh = 3,k = 2
Coordinates of P referred to the new axes are
(X, Y) given by
X=-6-(3)=-3andY =9-2=7
Thus P(X,Y) = P(=3,7).
The xy-cordinate axes are rotated about the
origin through the indicated angle. The new
axes are OX and OY. Find the XY—cordinates
of the point P with the given xy-coordinates:
P(5,3) and 8 =45°,

(Multan Board 2013)(Lahore Board 2012 G-1)

(Gujranwala Board 2019 G-II)

Here x =5, y=3,and 6 = 45°
We are to find P(x.y)
As X =xco0s0 + ysinB => x = Scos45° + 3sin45°

Q4

1 1 8 2
OR =S5 +3mE=F=4x"T=42
ST
Y = ycos6 — xsin = 3cos45° — 5sind5°
1 1 =2
OR yEB.\E—S\ﬁa\ﬁ’——\fZ
Thus P(xy) = (4y2, —[2) Ans
Q.5 Find XY-coordinates of P obtained ting
xy-coordinates through an angle 8 3
=7);8 = 30°
(Lahore Boar: 012°G-1I)
Ans. Let P(X, Y) be the coordi referved to the
XY axes.

Thus P(X, Y) = [34%,_3 _27 =

Q.6 The xy-coordinates axes are rotated about the

origin through an angle of 30° If the xy-
coordinates axes of a point are (5, 7), find its
XY-coordinates, where OX and OY are the axes
obtained after rotation.

XY-axes.
Here @ = 38°,
From equations
Y =

)

hequired coordinates.

¥/ caordinate axes are rotated through
dgle’® = 30° and axes are OX & OY. Find x, y
lcnn tinates of P with. P(X, Y) =(-5,3)

(Faisalabad Board 2013)
P(x,y)= (-5,3)
X =-5Y=3
8 =30°
‘We know that

x =XcosO-Ysin@
y =Xsin@+Ycos0

31 -nf3-3
x =55 "h=""
y =—5%+2><3'2E

_=5+3 \3
P(ﬂ@ SA@]
2 > 2

So, P(xy)=

MULTIPLE CHOICE QUESTIONS

The co-ordinates of a point P{x, y) translated
through the point O’ (h, k), then the co-ordinates
of P referred to new axis are.

(Bahawalpur Board 2018)
(b) (x+h,y+k)
(d) (x+k,y+h)

(@) (x—h,y-k)
() (x—k,y—h)
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e Q.5 Find an equation of line through (8, —3) having
EXERCISE 4.3 slope 0. (Sahiwal Board 2013)

SHORT ANSWERS TO THE QUESTIONS

Q.1 By means of slopes, show that the points
(4,-5);(7,5) ; (10, 15) lie on a line.

(Sargodha Board 2017)
Ans. Let A(4, -5); B (7, 5); C (10, 15) be the given
points.
A5 = =69 -4
Slope of AB = T-4 = =3
= 15-5 10
Slope of BC = 1575 = 3

Slope of AB = Slope of BC
Hence three points A(4, -5); B(7, 5); C(10, 15) lieon a
line.
Q.2 By means of slopes, show that the following
points lie on a line: (-1,-3) ; (1,5);(2,9)
(Lahore Board 2017 G-I, 2019 G-1I)
(Guyramwala Board 20/8ND.G Klan Board 2047 G-1)
Ans. A(-1,-3);B(l, 5); C(2, 9) be the given points.
5-(3) _5+3 _8 4
1 —(—1) 1+1° 27

9-5 _4_
Slopt:ofBC:2 1_1_4

Slope of AB =

Slope of AB = Slope of BC
Hence three points A, B, Clieonali

Q.3 Find k so that the line joining A(7, ,—6)
and the line joining C(—d, 5); D(- €
perpendicular.

Sl
Ans. Slope of line AB
™
Slope of line CD
=2k 9:2k—23:~k—%
Q4 The threegpoints A(7, 1), B(-2, 2) and C(1, 4)

tive vertices of a parallelogram.
Find the fourth vertex.(Rawalpindi Board 2016)

Ans. See Long Question 2

Ans. Given points is (8,-3)
Slope=m=0
Equation of line
y-yi=m(x—x;)
y-(-3)=0(x-8)

y + 3 = 0 Require:

1) (Sargodha Board 2017)
(Gujranwala Board 2019)

’x +y + 47 = 0 required equation.
.7 Find an equation of the line through (-5,

and (9, -1)

, =3)
(Multan Board 2018)
(Fal'sarabad Board 2019 G-II)

"Ans. Slope of the line i is = 9_ ((__%) _QI:;

2 1

=ﬁ=7

Using point-slope form equation of the line through
(X -(-5)
[applying y - y1 =

(-5, —3)havmgslope is y—-(3) =

m(x —X;}]
T(y+3) =x+5
Ty+21 = x+5
x—7y-16 = 0 is the required line.
Q.8 Find an equation of the line having y-intercept —
7 and slope -5
(Sahiwal Board 2014 G-II)(Multan Board 2017 G-1)
Anms. Here (x;,y)) = (0,-Tyandm = -5
Using point-slope form equation of the line
through (0, -7) having slepe =5 is
y-(-7) = -5(x-0)
[applying y -~ y1 =m (x - x1}]
y+7=-5x
5x +y + 7 =0 is the required line.
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Q.9 Find an equation of the line through (-4, —6)
and perpendicular to a line having slope - 3
(Lahore Board 2015 G-1I)(Rawalpindi Board 2013)
Ans. Here (x;,y)) = (4,-6)

We know that product of slopes
perpendicular lines is —1.

of two

1 2
=32~ 3
Required line using point slope form is

y=y1 = m(x-x))

2
y-(6) = F(x-(4)

3(y+6) = 2(x+4)
= 3y+18= 2x+8
2x-3y+8-18 = 0
= 2x-3y-10 =0
Q.10 Convert the equation 4x + 7y — 2 = 0 into two
intercept form.  (Lahore Board 2017 G-1,II)
Ans. 47x+7y-2=0
4x+7y=2

. I_
l+2_l
2 7
Compare it with
L Y_
atp =1

1 2
il=2 ‘b=7

m = Slope of required line = —

15y = =0 into two
anwald Board 2017)

Q.11

Convert the equati
intercept form.

Q.12 Check whether the two lines dy + 2x-1 = 0,x
—2y-"T7=0are (i) Parallel (ii) Perpendicular
(D.G Khan Board 2014 G-IT)
Ans. 4y +2x—-1=0 .. .
x-2y-7=0..

Slope of line (1) = -

2

1

coeff. of x 4

= Tcoeff. of y 2
IFfience given pair of lines are parallel.

p equation of the line through (5, -8) and

(Lahore Board 2015 G-1)
tan Board 2017 G-1)(Gujranwala Board 2018)
- _ 1-(-8% _ 7+8
Ans, Slope of the AB = T0-15 = 10+15
B 3
2575

Slopes cf a line perpendicular to the AB is
1 5

T3I5=73
Hence equation of required line using point slope
form is
5
y-(8) =-3(x-9)
3(y+8) = -5(x-5)=3y+24
= -5x+25
=>5x+3y+24-25 = 0
=5x+3y-1 =0
Q.15 Find whether point (5, 8) lies above or below the

line 2x -3y + 6 =0. (Sahiwal Board 2019)
(Faisalabad Board 2013) (Sargodha Board 2013)
Ans. Given equation is
2x=3y+6 = 0
Make coefficient of y + ve
Jy-2x—-6= 0
Now put (5, 8) in L.H.S of equation (i)
LHS= 3y-2x-6
3(8)-2(5) -6
24-10-6
8 = +ve
(5, 8) lies above the given line.

nuon
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Q.16 Chech whether the given point lies above or
below the given line. P(-7,6);dx + 3y -9 = 0

(Sargodha Board 2016)(Bahawalpur Board 2018)
Ans. 4x+3y-9 = 0..........(1)
Putting (- 7, 6) in the L. H.S. of (1), we have
4-7)+3(6)-9 = -28+18-9 = 18-37
=-19

Thus the coefficient of y in (1) and the expression
(2) have opposite signs and so the point (=7, 6) lies

below the line (1).
Q.17 Find the distance from the point P(6, —1) to the
line 6x-4y+9 =10

(D.G Khan Board 2014 G-11)(Bahawalpur Board 2016)
(Sargodha Board 2017, 2018)(Multan Board 2014 G-11)
(Multan Board 2017 G-1, 2018 G-II)
(A.J.K board 2017)(Gujranwala Board 2018)
lax; + by, +¢l the

Nai+b

Ans. By using the formula d =

required distance is
g BB -4cn+9 36+4+91 49
T NG+ A36+16 452
Q.18 Find the area of the region bounded
triangle with vertices (a, b + ¢), (a, b —
(-a, ©). (D.G Khan Board 2017 G-,

a b+c
Area of AABC =3 2 b-c
-a c

=%[a(h—c—c)—(b—c)(a + 144c + al

ac)]

Slope of AB=m; = -

Sol:

Q4

x+3y= 13

D(x, y) C(1,4)

A(1,-1)

4

BC 1 AD

- iy
- 7-x

= 14-2x =-3-3y
=Xx-3y=17...(2)

+1 = 3y-12

e (D)
adding eq (1) and (2)
3x =30
()=>10+3y=13=23y=3=y=1

Hence D (x,y) = (10,1)
Find an equation of the line through (5, -8) and
perpendicular to the join of A(-15,-8), B(10, 7).
(Faisalabad Board 2013)

=x =10

See Short Question 73
Find equations of two parallel lines perpendicular
10 2x — y + 3 = 0 such that the product of the x and
yi pt of each is 3.

Q.1 By means of -
ine, (-1, =33

. 5).(2,9).

(Sahiwal Board 2015)
Sol:
Q2

consecutive vertices of a parallelogram, find the
fourth vertex.

Sol:  Let D(x, y) be the fourth vertex

Soel:

(Lahore Board 2012 G-11, 2015 G-I, 2019 G-11)
(D.G.K Board 2014)(Rawalpindi Board 2017)
(Faisalabad Board 2019 G-11)
Givenlineis2x—y+3 =0
Any line perpendicular to given line is

x+c=0 =3
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Fory—intercept put  x = 0

=

2y+c=0

According to given condition
(x — intercept) (y — intercept) = 3

(-0 (?J =3

= =6 = ¢ =
Puttingc = 1\J6 in (i)
x+2y /6 = 0
Which are required equations of line.
Q.5 Find distance between 3x —4y + 3 =0 and

3x — 7y + 7 = 0. Also find equation of parallel line
lying midway between them.
(Lahore Board 2016 G-I)

6

Sol: N\ Ix—4y+3 = 0 ..(i)

A i 3x-dy+7 =0 (ii)
Putx = Oineg (1) Puty = Oineq (1)
0-4y+3 =0 3x-0+3 =0= 3x=-3

y=% ::;A(U.%)

3
Distance fromA(O,E) w3x—4y+7 =0 is

3
_‘3(0)_4(4}'7 0-3+7

T oY+ T AP+16 425

putx =0ineq(2) =

x=-1= B(-1,0)

D—4y+7=0:y=41
ac[n,%]

mid point of AC

2
. .3
Slope of aline A, : 3 =0 isy
(Slope of a b
. W 3 .
Slope of requiredline = m = a (© lines are Parallel)

Equation of a line passing through (0 %J and having

lope >
slope

Yy-n =

Multiplying both sides by 4
4y-5 = 3x

(Faisalabad Board 2013)
b
by 3

© -3

Q.2 The two intercept form of straight line is:
(Rawalpindi Board 2013)(D.G. Khan Board 2013 G-1)
(Multan Board 2015 G-1)(A.J.K Board 2017)

@

M E+d=

(©) y—yi=m(x=x)) (d) x cosa+y sint=p

(a) y=mx+C

Q.3 The point p(x,, yi) and the origin are on the same
side of ax + by + C=0.
If ax, + by, + C and C have the
(Sargodha Board 2013)
(a) c=0 (b) Same sign
(c) Opposite sign (d) Does not possible
Q4 1f A(=3, 6) and B(3, 2), then slope of AB is:
(Multan Board 2013 G-1)
(a) ;2‘ (b) *%‘
© 3 @ -3
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Q.5 Slope-intercept form of straight line is: Q.14 The slope of line with mdma}l_;:?? ',I;' 42014
(Multan Board 2011 G-I, Sahiwal Board 2013 G-I) | fwal Boar )
(0) y=mx+C (b) x coset+ysina=p (a) Zero (b) ﬁ
©3+l=1 @ x=0 @1 W@
Q6 Equalmn of line in the form of x cosa+y sino. = p Q15 The x-intercept of the lipe
is: (Multan Board 2013 G-1I)
() Symmetric form (b) Intercept form (a) %
(c) Slope-intercept (d) Normal form
Q.7 The slope of a line with inclination 90° is:
(Multan Board 2014 G-1I, Rawalpindi Board 2014)
1
b b) =
(a) (b) \E
1 (d) Undefined
Q.8 The lines /,, }, with slopes m,, m, are perpendicular
if: (Rawalpindi Board 2014)
(Lahore Board 2017 G-1)
(Gujranwala, Bahawalpur, Faisalabad Board 2018) . 2
(8) mmg=—1 (b) m, = (D.G.K Board 2013 G-1)
() m+m=a (d) mma=1 a) ()I._IL
Q.9 The lines a;x + byy + ¢, =0 and a:x + by + ¢, l il
will be perpendicular if: Y_L Ya= Xy
© X+x @y=
(Bahawalpur Board 2014, 1 ¥
a a Q Equation of horizontal line through (a, b) is:
(a) b = E: (b) a,a,=bby (D.G.K Board 2012 G-l )(Lahore Board 2017 G-1I)
(c) aaz+bba=0 (d) ajc; +asca (1) y=a (b) y=b
Q.10 The perpendicular distance of the li =7 (© x=a. O X=l.’
fram origin is: Q.19 Slope of line —ax + by —c=01is:
(D.G.K Board 2010, Bahd 014) (D.G.K Board 2012 G-H)
(a) 13 (b) (2) % (b) -
b a
© % (c) a (d) c
Q.11 If two lines wit o » are parallel Q.20 If m, = my, then both lines will h;:(; K Bourd 2011
then. (Mulfén Bofird 20J G-I, 2018 G-II) Peroendicul . lfl e aard 2011)
(Sargodha Bog an Board 2017 G-I) () Perpendicular (b) Paralle
(@) mym, = =1 (c) Concurrent (d) Non-caplanar
! e Q.21 If o is the inclination of non-vertical line “/”, then
(e) m + —my —P ) its slope is: (D.G.K Board 2010)(A.J.K Board 2017)
Q.12 l: @ is the incli t()lf) r(l;s;;em;a;(;;;ez; gen (Faisalabad Board 2017)
sla .G.K Boar -, .
(a) sina (b) cosax
(a) s (b) cosa (c) tan o (d) cot o
(c) tan (d) coto Q.22 The perpendicular distance of the line 3x + 4y + 10
Q.13 Forb>0, point (x,, y;) is above the line ax + by =0 from origin is: (D.G.K Board 2010)
+C=0if: (Sahiwal Beard 2014) (AJ.K Board 2017)
(a) ax;+by, +C<0 (b) ax; +by, +C=0 (a) 2 (b) 1
(c) ax; +by; +C>0 (d) ax,— by, -C<0 () 0 (d) 3
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Q.23 Length of perpendicular from (0, 0) to line 4x — 3y

— 1 =0equals: (Sahiwal Board 2015)
(@) 3 (b) 4
1
© 5 @3
Q.24 The slope of the line with inclination 0° is:
(Multan Board 2015 G-H)
1
0 b) =
(a) (b) NG
©1 @3
Q.25 Vertical line passes through (5, 4) is:
(a) y=4 (b) x=5
(€) y=5 @ y=—4

Q.26 Equation of a straight line passing through p(a, b) and
parallel to x-axis is: (Multan Board 2012 G-1)

(a) x=a (b) y=b
(c) x=b (d) y=a
Q27 If a is the inclinator of line *1" T = Z=%14
sin @ cos o
called: (Lahore Board 2018 G-I)

(Multan Board 2012 G-1){D.G. Khan Board 2017 G-I)
(a) Intercept form  (b) Point slope form
(c) Symmetric form (d) Normal form
Q.28 Slope of line 3x — 4y + 5 = 0 equals:

(Multan Board 20,
4 3
(@) 3 (b 7
4 3
(€) -3 (CHEgry
Q.29 The slope of horizontal line equals:
(Mult G-1I)
(@) 1 (b) 2
(c) e @
Q.30 The slope of line perpe] 3y+1=0
equals: 011 G-I)
2
() 3
3
(€) 5
Q.31 Which o of straight line
perpendi
wjranwala Board 2014)
(a) = b y=k
(c) (D x-y=k
Q.32 Slape perpendicular to line 2x -3y +1=0
is equal (Lahore Board 2014 G-1)
3 =3
(@3 b) 5
2 =2
©3 @5

Q.33 Slope intercept form of line equals.
(Lahore Board 2015 G-11)

(@) y-yi=m(x—x;) (h]l-r-l‘l 1

(c) x CosB +y SinB=p (

Q.34 Point of intersection of lin 0 and 2x
-y +2=0equals. 15G-1l)
(a) (1,0)
(©) (-1,0)
Q.35 The distance of poin —1) from the line
6x -4y +93 e Board 2015 G-1)
49
(a) 49 5
49
) =
) 5

J from the origin is:
(Gujranwala Boaard 2013, 2016)

(Lahore Board 2018 G-1)
(b) 1
(d) 10
distance of paint P(x, y) from x-axis is.
(Sargodha Board 2018)
(a) x (b) y
(c) Ixl (d) lyl
When a line intersects the y-axis at (0, 4), then y-
intercept is: (Lahore Board 2013 G-I1)
(a) 4 (b) 2
(0 (d) 6
Q.39 The ratio in which y-axis divides the line joining
(2, -3) and (-5, 6) is: (Lahore Board 2013 G-1)
(a)2:3 (b) 2:5
(c)1:2 (d) 3:5
Q.40 The slope of tangent line to y = f(x) at (x,, y,).
(Lahore Board 2013 G-1)
plp 4 |
@m b =2
© o) @ -
Q.41 Slope of vertical line is:
(Gujranwala Board 2012)
(a)m=1 (b)) m=0
(c) m=c< (d) m=-1
Q.42 Distance of (-3, 7) from x-axis is:

(Faisalabad Board 2016)
(Lahore Board 2012 G-1)
(b) -3
(d) 10

(a) 3
()7
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Q43

Qa4

Q45

Q46

Q47

oo

Q4

Q49

Q.50

=

Qs

Q52

Q.53

Q.54

Slape of y-axis is:

() ® b1

(c) -1 (d) Undefined

Distance of point (1, =2) from y-axis is:
(Bahawalpur Board 2016)

(2) 0 (b) 1

(c) -1 (d) Undefined

The perpendicular distance of 12x + 5y = 7 from

(Bahawalpur Board 2016)

origin is: (Faisalabad Board 2016, 2017)
1 7
@ 13 ® 33
13
© = (@ 13

Slape of line bisecting 2™ and 4™ quadrant is:
(Gujranwala Board 2016)

3
@7 ® 0

(c) -1 @ 1

Equation of the line parallel to x + 3y - 9 =0 is:
(Lahore Board 2016 G-I)

(a) 3x—-y-9=0 (b) 3x+9y+7=0

(c) 2x-6y—-18=0 (d) x-3y+9=0

Slape of line is | (one) and angle made by li

with x-axis = (Rawalpindi Baard 20,
(a) 45° (b) 30°
(c) 60° (d) 75°

The distance of the point (3, 7) from x-axis is:
(Sargodha Board 2016)(Multan Boa,
(a) 3 (b) -3

(c) =7 ) 7

Two lines a;x + byy + ¢ = 0 a

are pamllel if: pY

(a ) o= _bf

by

by
Equation of X-;
(a) x=0
(©y=0
Equation
(@) x=
(c)x=c

()4

1

(c) 2 (d) Undefined
x=cis .
(a) Perpendjcular to x-axis

(b) Parallel to x-axis
(c) Perpendicular to y-axis
(d) None of these

Q55 y=2x+3is the:
(a) Slope-intercept form (b) Two points form
(c) Pont slope form (d) 1nlercepl5 form

Q.56 If the paints A, B and C are c; ear, then area of
the AABC will be:
(@0
(@1

Q.57 The angle a € ]0°, 1 unter clock

wise from positive x
straight line / is:
(a) Slope of |

x-axis, then the slope of /

b) 90°
(d) Undefined
fizontal if and only if slope is equal

(b) 1
(d) Undefined

(X —x,) is the

a)) e-intercept form (b) Two points form
(c) Pont slope form (d) Intercepts form
.61 2 +“é =1listhe

(a) Twao points form (b) Two intercepts form
(c) Pont-slope form (d) Parametric form

¥ —y1=m(x —x,) is the

(a) Slope-intercept form (b) Point-slope form
(c) Normal form (d) Intercepts form

Q.63 If the point P(x,, y;)} lies on I, then the distance d
would be.
[OX) (b 1
{c)2 (d) None of these
Q.64 The two lines /; and /> with respective slopes m,
and m, are parallel if and only if:
(a) my#my (b) mxmy=-1
(c) my= (d) my xmy#-1
Q.65 y=caline
(a) Perpendicular to x-axis
(b) Parallel to y-axis
(c) Perpendicular to y-axis
(d) None of these
Q.66 The line x = a is on the right of y-axis, if:
(a) a>0 (b) a<0
(c)a=0 (d) a0
Q.67 Slope of X-axis or of any line parallel to X-axis is:
(a) Zero (b) g
(c)n (d) Undefined



Chapter No. 4 (Introduction to Analytical Geometry) Solved Past Papers

115|Page

Q.68 Slape of Y-axis or of any line parallel to Y-axis is:

@n ® 3
(c) One (d) undefined
Q.69 Equation of a line parallel to X-axis is:
(a) x=0 (b) y=0
(c)x=c (d) y=k
Q.70 Equation of a line parallel to Y-axis is:
(a) x=0 (b) y=0
(c)x=h ) y=c
Q.71 Distance of the paint (x, y) from X-axis is:
(a) x b) y
(c) Ix! (d) Iyl
Q.72 The point (xy, y)) lies above the line ax + by +c =
0if:

(a) ax; + by, +c<0,b<0

(b) ax; + by, +¢c>0,b<0

(c) ax; +by; +¢c=0,b>0

(d) ax; + by; +c<0,b>0

Angle between two lines whose intercepts on the
axes are a, b and a’, b’ respectively is given by:

b — o'h bt
(a) tan” (:3 +hh) (b) tan” (2:,:':::)

() tan™ (ﬂf —ab’

Q.73

aa’ + bh (d) None of these

If the directed distance AP and PB have the s
signs, then their ratio is positive and P is said t
divide AB.

(a) Internally

(c) Externally
y=-2isaline

(a) Parallel to x-axis
(c) Perpendicular to x-
The line y = a is above
(a) a>0

(c) a=0

Two lines ajx +

Q.74

Q75

Q.76

(b) Perpendicular
(d) None of lhcsc

Q79
l:u' to the line 3x = 4 Sy is:

(a) 3y=5x-15 (b) 3y=15-5x
(c) 3y=5x+15 (d) 3x=15+5y

Q.80 If the inclination of the line / lies between ]0°,
90°[, then the slope of [ is:
(a) Positive (b) Undefined
(c) Negative these

Q.81 The points A, B and C are en slope of
AB and slope of BC an
(a) Equal eirsign
(c) Different

Q.82 x=4isaline

(a) Parallel to

Q33

084 i

O+ c) and /; : ax + byy + ¢; are any
d coplanar lines, then /; and I, are

(b) a,bz+bya;=0
s =0 (d) a;a:-b;b:=0
nce d from the point P(x,, y}) to the line
¥ + ¢ =0 is given by
’ (Lahore Board 2018 G-11)
(a) d= lax; + by, +¢ ®) lax, + by, +¢l
'\fa b Na+b
lax; + by, +¢cl (@ d= lax, + by, +¢l

N b T Afa-b

(c)d=

Q.86 The coordinate axes divide the plane into ------—-
equal parts.
(a) 1 (b) 2
(@3 (d) 4
Q.87 The two lines /, and /, with respective slopes m,
and m, are perpendicular if and only if:
(Sahiwal Board 2017 )(Rawalpindi Board 2017)
(a) my= (b m xmy+1=0
(c) mm,=1 (d) myxm>=0
Q.88 The line y = a is below the x-axis, if
(a) a>0 (b) a<0
) a=z0 (d) a=0
Q.89 The slope of line y = %x +% is equal to
(a) —% (b) %
© -3 @3
Q90 If the line / is parallel 1o y-axis, then the

inclination of / is:
(a) 0°
(c) 180°

(b) 90°
(d) Undefined
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Q.91 Two lines ax + byy + ¢, =0 and a;x + by + ¢, =0 Q.100 The inclination of x = y is.
will be identical if (Lahore Board 2017 G-1)
(a) a3, =bby=cico (a) 30° (b) 60°
ma-b_a (c) 45° () 18
a be Q.101 Ifa#0and b+ 0, then y ifferce e line ax +
(c) aja; + bb; + i3 20 by +c=0. (Mi rd 2017 G-I)
(d) aja; + bbby +cica=0 b
Q.92 Any line perpendicular to the line ax + by +c =0 @7
is: c
(@) bx+ay+c’=0 (b) cx—ay+a'=0 © -3
(c)bx—ay+c’=0 (d) None of these Q.102 Inclination
Q.93 The point (x,, y,) line below the line (5, 11) equ

ax +by +c=0if
(a) ax; + by, +c<0,b<0

(b) ax; + by, +¢>0,b>0

(c) ax; + by, +c=0,b>0

(d) ax; +by; +c<0,b>0

The equation to the straight line which passes
through the point (2, 9) and makes an angle of 45°
with x-axis is
(a) x+y+7=0
() y-x+7=0

Q.94

(b) x-y+7=0
(d) None of these

Q.95 The area of the triangle ABC whose vertices are
A(x1, Y1), B(Xa, y2), C(xa, y5) is given by
. X Y1 X . x 0l
@7 [ X y2y | (B3 | X ¥ 1
X3 Ya Z X3 y: 1
L Xy 0 XN
@5 | %y 1| %yl
X3 ys 2 X

The equation of a line which
4) and whose intercepts
magnitude but opposite i
(a) x+y-1=0
(©)y-x+1=0
The equation of
the line 3x - 2y
(2,-1)is:

Q.96

Q.97

(a) 3x +2y 2y+8=0
(c) 3x - +2y+8=0

Q.98 The equifion aight line which passes
through the poi 3) and makes an intercept
on i long as that on the x-axis is:
(a) (b) 2x+y+1=0
(c) 2x 1=0 (d) None of these

Q.99 Twa not lel lines intersect each other at.

(Lahore Board 2017 G-I)

(a) 1 point (b) O point
(c) = points (d) 2 points

(Rawalpindi Board 2017 G-1)

(b) 2
(d 4
Q.14 x o + y sin & = p is equation of straight line
is. (Sargadha Board 2017)

(a) Slope intercept form
(b) Two intercept from
(c) Point slope form (d) Normal
.105 Slope of a line which is perpendicular to the line
ax+by +c=0is.

(Multan Board 2018 G-1)
b
@-3 ®) 5
b
©-; o §

Q.106 If A, with slope 5 and X; with slope 2, then the

angle between X, and X, lines is.

(Multan Board 2017 G-1)
(a) 45° (b) 60°
(c) 90° (d) None of these
Q.107 An equation of the horizontal line through
P(7,-9). (A.J.K Board 2017)
(Lahore Board 2018 G-11)
(a) y=-9 (b) y=9
(c)x=7 (d) x=-7
Q.108 A linear equation in two variables represents.
(A.J.K Board 2017)
(a) Circle (b) Ellipse

(c) Hyperbola (d) Straight line
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Q.109 Slope of line ax —by +c =0 is.
(Bahawalpur Board 2018)

b

O ®;

a b
) -3 @ -7

Q.110 x-intercept and y-intercept for the line

2x—y+4=0are  (Bahawalpur Board 2018)
(a) 2,-4) (b) (-2,-4)
(c) (-2,4) @ (2,4)

Q.111 The distance of point (2, 3) from y-axis is.
(Faisalabad Board 2018)
(a) 2 (b) 3
©5 @ 13
Q.1121If P(7, —2) lies on circle with center (-5, 3), then
its in radius is. (Gujranwala Board 2018)

(a) 13 ) V13
©17 ) 17

Q.113 Co-ordinates of mid point of A(-1, 4}, B(6, 2).
(Gujranwala Board 2018)
(a) (-7.2) (b) (7.-2)

© G 3] @ (3 g)

Q.1141f a line meets x and y axis at 2, 3,

equation is. (Gujranwala Board 20.
(a) 2x+3y=0 (b) 3x+2y=0

X ¥ _ L A
(©3+3=0 @3 +3=1

true that.
(a) B<x< %

(c)0<a<m
Q.116Inclination of a line,

(a) 0°
(c) 30°
Q.117 Slope of li
5
(a) 7
5
(c) 3 @ -3
Q.118 A Equation,of line with slope -2, y-intercept 3 is
(Multan Board 2018 G-1I)
(a) x=2y=3 (b) 3x+2y=2
(c)2x+y=3 (d) x+3y=2

Q.119 The line bisecting the 2™ and 4™ quadrant.
(Lahore Board 2018 G-11)

(a) y=x (b) y=—x

1
©y=3
Q.120 The line bisecting 1* and 3

ard 2018)
(@y=x
(c)y=x+c
Q.121 Slope of line which endicular to the line 2x
—dy+11=04 [pindi Board 2018)
1
@3 -3

(c) 2 -2
m-of ssing through (5, —7) having

(Sahiwal Board 2018)
(b) x=5
) y=7
gax + by + ¢ = 0 is parallel to x-axis if.
(Sahiwal Board 2018)
(b) b=0
(d) b=c
. 124 Distance of point (x, y) from y-axis is,
(Sahiwal Board 2018)
(a) Ixl (b) Iyl
() x () y
Q.125The line ax + by + ¢ = 0 is parallel to y-axis if.
(Sargodha Board 2018)
(a) c=0 (b) a=0
(c)a=b () b=0

Q.126 Equation of line bisecting 1* and 2™ quadrant.
(Rawalpindi Board 2018)
(a) y=x (b) y=-x
(c)y=x+c (d) xy=c
Q.127Equation of line bisecting 2™ and 4" quadrant.
(Lahore Board 2018 G-1)

(@) y=x (b) y=—x

1
(c)y:; (d) x+y=1

Q.128 The perpendicular distance of the line

3x +4y+5=0 from the origin is:
(Bahawalpur Board 2019)

(@) 0 b 1
(c) 2 (d) s

Q.129Equation of the line having slope — 5 and y -
intercept - 7 is: (Bahawalpur Board 2019)
(a) Sx+y+7=0 (b) Sx—y+7=0
(c) Sx+y—-7=0 (d) 7x+y+5=0
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Q.130 When a line intersects the y - axis at (0, 4) then y -
intercept is: (Bahawalpur Board 2019)
(a) 4 (b) 2
(c) O @6
Q.131 Slape of the Line Perpendicular to line
2x - 3y + 1 =0 is equal to:
(Bahawalpur Board 2019)

3 3
(@3 b -3
2 2
©3 -3
Q.132 Slope — intercept form of line is:
(Sahiwal Board 2019)

@ y-yi=mx—x)b) 3 +3 =1

(c) y=mx+c (d) xCosa+ ySink=p
Q.133 The line 2x — y — 4 = 0 cuts x-axis at point:
(Faisalabad Board 2019)
(b) (0,-2)
(d) (4,0)

Q.134 The equation ofline§ +% =1lis:

(Faisalabad Board )
(a) Normal form (b) Intercepts form
(c) Point-slope form (d) Two-points form
Q.135The perpendicular distance of a line
12x + 5y — 7= 0 from origin is:
(Faisalaba.

(a) (2,0)
(c) (0,-4)

019)

1 13
@713 ) =

7
©73 (CH
Q.136 Intercept form of equaltj

alabad Board 2019 G-1I)

) 1

d -1

, 2), then slope of AB is
(Gujranwala Board 2019 G-I)

=2
b 3

-3
(s

Q.1395lope of the line 2x +y—3=01is
(Gujranwala Board 2019 G-11)

2
(b) 3

(a) 2

(c) -2

1
@713
7
(c) 13 =7
Q.141 y-inty x—-y-4=0is:
(Lahore Board 2019)
(a) (b) -2
(d) -4

+I =lisin:
a

. .X
@ quation of line b
(Lahore Board 2019)

(a)*Wormal form (b) Intercept form
(c) Point-slope form (d) Two-points form

Q.143 Distance of line x + 2y + 5 = 0 from origin is:
(Multan Board 2019)
(1 (b) 3
©5 (d) 2
Q.144 Length of perpendicular from (1 , 1) to the line 4x
—3y+9=0equals: (Multan Board 2019)
(a) 2 (b) 4
(c) 3 (d) 9
Q.145 Equation of horizontal line through (2, 3) is:
(Multan Board 2019)
(@y=3 (b) y=2
(c) x=3 (d) x=2
Q.146 Slope of vertical line is:  (Multan Beard 2019)
(a) 0 (b) 1
(c) == (d) 2
Q.147 Slope of line AB, A(1, 2), B(1,4)
(Sahiwal Board 2019)
(@0 (b) 1
(c)2 (d) undefined

Q.1481f a line "A" is parallel to x - axis, then inclination
= (Rawalpindi Board 2019)
(a) 90° (b) 0°
(c) 30° (d) 45°
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Q.1491f a line"\" intersect x - axis ai(et, 0), then " is
called of line "\".
(Rawalpindi Board 2019)
(a) y-intercept (b) x - intercept
(c) slope (d) inclination
Q.150y=mx +cis form of equation of line:
(Rawalpindi Board 2019)
(a) point slope (b) intercept
(c) normal
Q.151 An equation of line bisecting I and III quadrant is:
(Rawalpindi Board 2019)
() x=y (®) x=-y
(c) x+2y=0 (d) x-2y=0
Q.152The angle form the line with slope 2 to the line
with slope 1 will be (Sargedha Board 2019)

(d) slope intercept

(a) tan"'(3) wnmJ@

1

-2

(d) Cos (3)
Q.153 Equation of straight line passing through
and parallel to the line with slope 2 will be,

(c) Cos™ (3)
7 0)

(Sargodha Board 2

>

(a) X=3y
1

() y=3x

(@) y=c

(c)x=c¢
Q.155 Distance of A (I,

(Gujranwala Board 2019 G-H)

2

1
@73
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EXERCISE 4.4

SHORT ANSWERS TO THE QUESTIONS

Q.1 Find p such that the lines 2:

—5=0and3x+py+8= rent
(Gujranwala Board 2013)( 014 G-1)
(Bahawalpur Beard 2018) n Board 2018 G-1)

13P+3)=0
P+3)=0
=0

ondition that the lines

Wjx+cp, Y = myX+¢;,

yX + 3 are concurrent,

(Lahore Board 2011 G-11, 2015 G-1I)
myx-y+cy =0 (1)

myx-y+cy =0 ......(2)
myx—y+cy =0......(3)
Lines (1), (2) , (3) will be concurrent if
mp ¢ 1
my ¢ 1 |=g
m3 c3 1
Applying R2 - Rj and R3 — Ry, we have
m| cy 1
mp-my cp—c; I-1] =9
m3-mj c3—-c| 1-1
mj c] 1
or my-mp cz-cp 0| =9
m3-mj; c3-cy O
mp-mp €2-€)
=0
m3-mp €3-C)

[by expandng from column 3]
= (mz— ml)(C3 - cl) - (m3 - ml)(cz = c1) =0
= (mz- ml)(c3 - ':l) = (m3 - ml)(c2 —cl}
is the required condition.
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LONG QUESTIONS

Q.1 Determine the value of p, such that the lines
2x-3y-1=0,3x-y—-5=0and3x + py + 8=0
(Multan Board 2014 G-1I)
Sol:  See Short Question 6

Q.2 Find an equation of the line through
intersection of the lines x + 2y +3 =0,

3x+4y+ 7= 0 and making equal intercepts on axis.
(Gujranwala Board 2014)(Multan Board 2017 G-I)
(D.G.K Board 2017 G-1,11)

the

Sol:

3x+4y+7 =0
3Eq(1)-Eq(2)

3x+6y +9 =0
+3xt 4y £7 =0

2y +2=10
y=-1
(1)
(=1, =1) is the pint of intersection of (1) and (2)
Let

=>x-2+43=0 = x=-1

equation of required line is

i + E =1

By given condition a
i + %:1 = x+y=a..f
as it passes through (-1, 1)

-l1-1 = a = =
(3) = x+y=-2

= x+y+2

(Bahawalpur Bo (Lahore Board 2018 G-I)
Sol: Gi . B(=2,-1), C(7,-5)
_5 -5
Slope of A = 545 3
=5—-(-1) -=5+1 =4
Slope of BC = T2 2= EFv )
-5-4 -9 -9 -3

Slope of AC =m,= To5~7+5° 2%

(-5,4)
A

1
27 = tan@, =27
12
, = =1 ﬂ 0 - o
r = tan’ 27 = , = 2217
S A
_ m e 379
= Tem,.m— 8= -5\ 4
1+ 5.0
5 4 —45+12
T3ty o -2
= 20 = W8 =T57050
I+37 27
=33
27
tanB, = 7 = um92=—%
27
0, = tan, (~Z—?,) = 08, =14493°
and 0, +0,+6, = 180°

22.17° + 144.93° + 0, = 180°

167.1°+0, = 180°

= 0, = 180°-167.1° = 0, = 12.9°

Q4 Find the interior angles of a triangle whose vertices
are A(6, 1), B(2, 7) and C(-6,-7).

(Faisalabad Board 2016)
Sol:  A(6, 1) ,B(2, 7). C(-6,-7)
-1 _ 6 _3
Slope of AB =m, = 226 4 =2
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-1 -4 7
Slopeof BC =m; = %= ==

Slopeof AC =m; = % 82%

-1
2,3
\ng, = om _ 3 2
1+ m;.m 2
e
2.3 4+9
3t3 6 13
= -8 “6-6_ 0
6 6
0, = tan e = 6, = 90°
Y
B(2,7)
x 5)
my
ai
C(-6,-7)

0 =180°-6,-0; = 06;=180°-90°-63.43°
6 =180°-153.43° = 8, = 26.57°

MULTIPLE CHOICE QUESTIONS

Q6

Q7

Qs

Q9

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

The paint of intersection cof cy of median of

a triangle is:
(Gujranwala Board 2013, rd 2016)
(Lahore Board 2015 G- 014 G-11)
(Rawalpin Board 2018)
(a) Centroid €

(c) Circumference

WMulfan Board 2018 G-I)
-1, Sahiwal Board 2013)

Board 2012 G-II)(D.G.K Board 2011)
(b) Centroid

el (d) Orthocentre

nt of intersection of two lines x +y =2 and

=1is: (Multan Board 2014 G-I)
(D.G.K Board 2011)
() (1,2) (b) (-1,2)
() =1,-2) @ (1, 1)
The centroid of a triangle divides each median in
the ratio: (Lahore Board 2018 G-I)

(D.G.K Board 2014 G-il, D.G.K Board 2015 G-I)
(Sargodha Board 2017)(Rawalpindi Board 2016)

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

Number of straight lines passing through one point
is: (Gujranwala Board 2014)
(a) One (b) Finite

(c) Infinite (d) Three

X-co-ordinate of centroid of triangle ABC with
A(=2,3), B(-4, 1), C(3, 5) equals.

(Lahore Board 2014 G-1)
(a) -1 (b) 1
()3 (d) -3

Y-co-ordinate of centroid of triangle with vertices
A(=2,3), B(—4, 1) and C(3, 5) is.

(Sahiwal Board 2018)
@9 (b) 3

9 3
©3 @3
An infinite number of lines can pass through.

(a) One point (b) Three point
(c) Twa point (d) None of these
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Q.10 The centroid of a triangle is a point that divides
each median in the ratio.

(a) 2:1 (b) 2:3

(c)1:3 (d) 4:3

Then co-ordinates of its centroid are given by

() (Xi+ X2+ X3, Y1 + Y2+ Y3)

®) (Xl —XNoX 1|—£:— !3)

Q.l

© )(x.+x1+x] x.+!j+!)

X|+X1+K) 1+Ya+ys
(@ (A pan

Q.12 Two llm:s ax+by+c =
will intersect if
(a) ayb;—mby=0  (b) ayb;—ab, 20
(c) aja;—byb.=0  (d) a2, —bb, =0
The medians of a triangle are.

(Faisalabad Board 2017)
(a) Collinear (b) Concurrent
(c) Perpendicular  (d) Parallel
Q.14 The point of concurrency of altitudes of a triangle
is called. (Gujranwala Board 2019 G-11)
(a) centroid (b) orthocentre
(c) in centre (d) circum centre

0and a,x + by +c2=0

Q.13

SHORT ANSWERS TO THE QUESTIO

Q.1 Find the equations of lines represented by

I+ Txy+2y2 = 0

(D.G Khan Board 2014 G-1)(Faisalabad

Ans. 32+ Txy+2y> = 0 ...
Divide both sides by x*

2
Y oYX _
or 3+7x+2X1 =0
Y Yy
or 2()& X
¥y _
X =
[By quadratic formula)
-7£435 -7%5
4 -4
1
2
The two Lings represented by (1) have equations
y=-3xandy = —%x or3x+y = Oandx+2y = 0

Q.2 Find the equations of lines represented by 20x

Ans. Dividing given equation b,

L 224 3xy - 5y2 =0 e

+17xy-24y" = 0
(Lahore Board 2011 G-I)(Gujranwala Board 2012)
(Sargodha Board 2016)(Multan Board 2018 G-IT)
ndi Board 2019)

20x*

)

17xy
S
X X

Y
20+ IT(X) -

Multiplyingghoth

24y

_ 17+4289+41920
48

_ 17247 17447
48

17-47
48

x and y=—§x

3y = 4x and 8y = -5x
4x-3y = 0and 5x+8y = 0.
Find the angle between the lines represented by
2x2 +3xy — Syz =0

(Lahore Board 2010 G-11, 2011 G-11)

(Gujranwala Board 2016)

m
To find measure of the angle between the lines
represented by (1), compare (1) with axZ + 2hxy +
by2 = 0, we get

3
a=2h=5,b=-5
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If O is the measure of the angle between the given y-0 =i (x-0)
lines, then m;
3\2 y :ix => my = —x
ofn2_ap 2 (5) -2 (-5) my :
an @ = 24D = 25 = x+my= 0 )
The joint equation of lhe Ianes Ih g andy(2) is
2~ (2410 2‘\fM 2\/?_9 (x+my) (x+my) 2 0
_ 4 _ 4 4 x* + xym, + xym, + ?
- -3 - -3 - -3 X%+ (m, +m,) xy + 0
7
2x 7

;:>6 = tan” ( %)— 113.2°
Q4 Fmd measure of the a.ugle between the lines
represented by x’— xy — 6y* = 0.
(Gujranwala Board 2016)(Rawalpindi Board 2016)
(Lakore Board 2016 G-1)(Faisalabad Board 2016)
(Sahiwal Board 2013, 2019)

Ans, Herea = 1,2h = -lorh = —%,b =-6

If © is measure of the angle between the given
lines, then
1
N rh
tanh = — = ——
a+b -5
=8 =135°
Acute angle between the lines = 180°-8
= 180°—135° = 45°
LONG QUESTIONS

=-1

Q.1 Find lines represented by 2x* + 3xy = 0, also
find measure of angle between lhern
(S )
Sol: See Short Question 7
Q.2 Find a joint equation of t ough

Sol: Let y = mx
equations of the li
<+ xy — ﬁyz =

=2

my = -X

= x+my= 0 ... (1)
The equation of the line passing through the origin and
perpendicular to y =myx is

2018)(Bahawalpur Board 2019)

Sal: x and y = mpx be the
e lines represented by
/~y'=0 then
2tan
=" = -2ana
ani = E = _-1—1 = -1

The gquatien of the line passing through the origin and
pe@qdicul;u' oy = mx is

-1
y=0= 3, (x-0)

-1
y =X =
= x+my = 0 ... (D)
The equation of the line passing through the origin and

perpendicularto y =mux is
=1
y=0= 5 x=0)

=1
y = mX =

my = -x

my = —Xx

= x+my = 0 .(2)
The joint equation of the lines lhmugh (l) and (2) is
(X +myy) (x+mgy) 0

X4 xym, + xym, + mym,y’ = 0
x2+(m.+m3) )cy+m.rnzy‘2 =0
X +(—"tm1u)xy—ly: =0

I

x2—2tan axy—y* 0
Q4 Find ajoint equation of the lines lhmugh the origin
and perpendicular to the lines
ax’+ 2hxy + by’ =0. (Muitan Board 2018 G-1)
Let y = mx and y=m;x be the equations
of the lines represented by
ax®+ 2hxy + by’ =0 then

Sol:

b
The equation of the line passing through the origin and
perpendicularto y = myx is

a
m; + m;= and mm= 3
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y-0 = i()L—(])
~1
y = 1111 = my = -X
= x+my = 0 . (1)

The equation of the line passmg lhmugh lhe ongm and
perpendicular to y =mpx is

-1
y=0= T (x-0
y = _—lx = my = —X
= x+my = 0 . (2)
The joint equation of the lines through ( l) and (2)is
(x +myy) (x+may) =0
L+ Xym, + Xym, + m.mvy2 =0
x2+(ml+m_.) Jq,'+m.1':u,'2 =0
—2h a
x’+(—h—') xy +5 ¥ =0

Multiplying by b
bx® - 2hxy +ay* =0
MULTIPLE CHOICE QUESTIONS

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

Q.1 Every homogeneous equation ax’ + 2hxy + by’ 0

represents two real line passes through (0, 0) if,
(Multan Board 2\

(a) h*—ab<0 () h*—ab>0
(c) h’>ab (d) Bothband ¢

Q.2 If f(kx, ky) = k'f(x, y), then f(x,
homogeneous equation of degree.
(Gujranwala Board 2012)(Lahore Boar )
(@ n+1 (b) n—
(cyn @ k

Q.3 The lines represented by =0 are
orthogonal if:

vard 2018)

(a)a-b=0
(c)a+b>0

Q4 The pair of lin us second-degree
equation ax’ = 0 are real and
coincident, § ard 2017 G-11, 2018)
(a) W’ <al
(€) W=

Q.5 Two lines of geneous  second degree
equati by” = 0 are parallel if
(a) (b) h*>ab
(©) b (d) None of these

Q.6 A pair lines of homog:neuuw second degree

equation aXp + Zhxy + by’ = 0 are nrlhug_un:d if
the sum of the coefficients of x* and y* is:

()0 (b 1

(c)2 @3

Q.7 The slope of a non-vertical line with a as its
inclination is defined by

(a) sina (b) cosa
(c) tan o (d) cot
Q.8 If the inclination of a line 1j 190°, 1807,
then the slope of line is:
(a) Positive (
(c) Zero (
Q.9 The pair of lines of hdmogeneous second-degree

equation ax” + 21
if

(@) None of these
angle between the pair of

2Jh’—ab
a+b

2~/ +ab

a+h

(b)tan 8=
(d)tanB =

(Lahore Board 2017 G-1)
(b) h*+ab=0

(d) a-b

Q Two lines represented by ax® + 2hxy + by’ = 0

will be perpendicular if. (Sargodha 2017)
(Rawalpindi Board 20i7 G-1)

(a) b’ +ab (b) h'-ab

(c)a-b=0 (d a+b=0

The pair of lines of horgogeneous second-degree
equation ax’ + 2hxy + by’ are imaginary, if

(a) h’=ab (b) h*>ah
(c) h*<ab (d) None of these
Q.14 The lines through origin represented by
ax® + 2hxy + by’ = 0 are coincident if:
(Faisalabad Board 2019 G-11)
(a) h’=ab (b) h'+ab=0
(c) hi’—ab>0 (d) h’—ah <0
Q.15 If the straight lines represented by ax” + 2h xy +
by* = 0 are perpendicular, then
(Sargodha Board 2019)
(a) h*—ab=0 (b) h®+ab=0
(c)a+b=0 (d) a=b=0
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EXERCISE 5.1
SHORT ANSWERS TO THE QUESTIONS
Q.1 Graph the of linear ineq A4
2x+ys6 (Faisalabad Board 2013, 2019 G-I)
(Lahore Board 2019 G-11)(Multan Board 2013 G-II)
Ans. Give inequality is2x+y <6
Associated Eq.
2x4+y = 6 (i)
Put x = 0 in Eq. (i) = y = 6 and point A(0, 6) is
obtained.
Puty = 0 in Eq. (i) = Y
2x = 6 and point B(3, 0)
is obtained by joining
A(0, 6) and B(3, 0) we
get a line.
Put 0(0, 0) as test point
in2x +y <6, we get

06, true

Q2

(2,0
It is false.

So we shade opposite

(0,-3)

to origin side i.e., below the line.

The A.E of (i) is 3%
Put, x = 0 in Eq.\{i
P(0.3)

e ()
= 6 as y = 3 and point is

Pu,, y =

obtained.
Join! d/Q(2, 0). Put (0, 0) in3x +2y > 6
we 2 6 False

So, ine. The graph is shown by fig.

ﬁ

N\ G0

BN

Q.4 Graph the solution set of 5x -4y < 20.
(Sargodha Board 2013, 2018, 2019)
(Sahiwal Board 2013)(Multan Board 2016 G-I)
(Gujranwala Board 2010)

Ans, 5x-4y <20
The associated Eq. (i) is
S5x-4y=20..........(1)
Put x = 0 in Eq. (i) = -4y = 20 or y = -5 and point
P(0,-5) is obtained.
Put=0inEg. (i)==5x=200rx=4
And 2™ point Q(4, 0) is obtained Now put 0(0,0)
as test point in 5x —4y <20 =
0-0<20
0<20 true

(4, 0) X-axis
(0,-5)

So, solution is shaded portion toward origin as shown,
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Q.5 Graph the system of inequalities:

x—-2y<6
2x+y22 (Lahore Board 2012 G-1)
Ans. The corresponding equations are
x-2y=6 (i), 2x +y=2 (ii)

Put x =0 in equation (i), 2y=6 b y=-3

Puty =0 in equation (i), x=6
We draw a straight line (i)
passing through (0, —3) and
(6, 0) put (0, 0) in equality
x—2y <6, we get0<6, it
is true so we shade towards
origin, above the straight
line (i).

Put x =0 in equation (i) y = 2

Put y = 0 in equation (i) 2x =2, x=1

We draw a straight line (ii) passing through (0,2) and (1,0)
put (0,0) in 2x + y 2 2, we get 0 2 2, it is false. So we shade
away from arigin, above the straight line (ii).

Q.6 Graph the feasible region of the system of linear
inequalities and find the corner points.
Xx+y<$5
—-2x+y22
x20 (Lahore Board 2015 G-II)
Ans. The corresponding equations are
X+y=5 6}
“2x+y=2 (ii)

Put x = 0 in equation (i), we gety =5

Put y =0 in equation (i), we getx =5
We draw a straight line (i) passing through (
0) Put (0, 0) inx + y £ 5, we get 0 it is
shade towards origin i.e., below line (i)
Put x =0 in equation (ii), we get y =
Put y = 0 in equation (i), we get
We draw a straight line passing,
through (0, 2) and (-1, 0)
(0,0)in 2x +y =22, we
2 2, it is false. So we,

line (ii)).
Forx20

we shade in the

t of the system of linear

d-y+x<1.

(Lahore Board 2017 G-I)

y=0=>x=5
Join (0, 5) and (5, 0) to draw a line (i).
Put (0, 0) inx+y 25, we get 0 2 5, it is false. So, we
shade above line (i) away from origin,
For equation (2), puty =0
Putx=0=-y=1>2y=-
Joining (1, 0) and (0, -1
Put (0,0)in—-y+x<1,
shade above line (ii).

4’ LONG QUESTIONS

’Find the solution set of inequalities x +y 2 5 and x

-y=1,y20 (Sahiwal Board 2014)
Sol Giventhat: x+y25.,x-y21,y=20
yz5 x—-y=21 y20
sociated Assaociated Associated
Equation Equation Equation
x+y=5...(1) x-y=1..(2) |y=0
Putx =0, ineq (1) | Put Solution  region
O+y=5 x=0,neq(2) | lies on and upper
y=5 O-y=1 side of x-axis
=~ (0,5) y=-1
Puty=0,ineq (1) | .. (0,-1)
x+0=5 Put
Xx=5 y=0,ineq(2)
= (5,0 x-0=1
Test point x=1
Putx=0,y=0in | - (1,0)
X+ y>5 Test point
0+ 0>5 Put
0 >5 (False) x=0,y=0in
Solution region | x _ y> 1
does not lieon the
origin side 0.~ 0=1
0 > 1 (False)
Solution region
does not lie on
the origin side
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05

(1.0) 6.0~
(-?ﬁ

MULTIPLE CHOICE QUESTIONS

Q3

Q4

Qs

Q.6

Q7

Q8

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

An expression involving any one of the symbols <,
£, >, 2is called: (Faisalabad Beard 2013)
(2) An equation (b) Non-unequality

(c) Identity (d) Inequality

ax + by < Cis linear inequality in variables:
(Rawalpindi Board 2

(a) 2 (b) 3

(© 1 0

The solution of ax + by < C is:

(SargodhaBoard 2013)
(a) Closed half plane (b) Open half
(c) Parabola (d) Hyperbola
(2, 1) is the solution of the inex iy

(a) x+y<5
(€) x+y=5

(a) Tx+2y<8
() 3x+5y<7

of inequality 2x + 3y<0?
(Rawalpindi Board 2014)

(@) (= () (1,2)
(© (2, @ (0,1
(1,3) is in'the solution of region:

(Bahawalpur Board 2013 G-I)
(b) x+y<0
(d) x-y=0

(a) x+y>0
(c) x+y=2

Q.9 The inequality 2x + 3y < 5 is satisfied by point:
(Multan Board 2014 G-1)

(@) (1,1) (b) (-2,1)
(© (1,2 (@ (=
Q.10 x=0is in the solution of 1h€'ine
( oard 2014 G-11)
(a) 2x+1>0 (b) 2x+1
(c) 2x+1<0 2x—1>0

Q.11 x=-5isin the sol

half

t (d) Left and lower
i in the solution of inequality:
D.G.K Board 2010, Sahiwal Board 2014)
y26 (b) x-y>1

+5y<7 (d) 2x+y<6

QA4 x =0is not in the solution of inequality:

(D.G.K Board 2013 G-I, D.G.K Board 2015 G-11)

(a) 2x+3>0 (b) x+4>0

(€) x+5>0 (d) 2x+3<0

Q.15 (&, 0) is in the solution of inequality:
(D.G.K Board 2013 G-1I)

(a) Tx+2y>0 (b) x=3y>0

(c) 3x+5y>7 (d) 3x+5y<7
Q.16 x =-1 is solution of inequality:

(D.G.K Board 2013 G-11)
(a) 2x+3<0 (b) 2x+3>0
(c) x+5<0 (d) x>0
Q.17 (-2, 3) lies in the solution region of:
(D.G.K Board 2012 G-1)
(a) 2x—-3y=1 (b) x+2y27
(c) x+3y25 (d) 2x-y=>3
Q.18 The inequality 2x + 3y < 5 is satisfied by point:
(D.G.K Board 2011)
(a) (1,1) (b (2, 1)
(© (-2,1) (d (-2,3)

Q.19 (0, 0) is in the solution of inequality:
(D.G.K Board 2010)(Sahiwal Board 2017)
(2) 2x+y>6
(c) 3x+5y>7

(b) x-y>1
(d 2x+y=<6
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i . i Q.31 Solution of inequality x + 2y < 6 is:
Q.20 Solution set of inequality 2x — 3 > 0 equals: (Lahore Board 2012 G-11)
(Sahiwal Board 2015) (@) (1, 1) ) (1L3)
@ [% ,.,[ ® E-] © (1,4) @ (1,
2 a Q.32 The inequality ax + by < represents
(©) [g‘ ,.,] @ [5 s ,x] half plane: (;
- i ) (a) Left or right
Q.21 x+ 2y > 6 is not satisfied by: () Open
(Multan Board 2015 G-H) Q.33 Point (1, 2) lies
(a) (2,3) (b) (2,2) inequality:
(©) 3,2) @ @3,3)
Q.22 The assaciated equation of inequality x + 2y < 6 is: (a) 2x+y
(Multan Board 2015 G-1) (c) 2x +y
(a) x+2y=6 (b) x-2y=6 Q34 x=-3isthcgp
(€) x+2y=-6 d) x-2y=-6 (Gujranwala Board 2016)

Q.23 The paint (1, 2) satisfies inequality:
(Multan Board 2011 G-1I)
(a) x+2y>3 (b) x-2y>3
(€) x-2y=23 (d) x+2y<3
Q.24 The point (=1, 2) satisfied the inequality:
(Multan Board 2011 G-I)

(a) x—-y>4 (b) x—y=4
(€) x+y<4 (d) x+y>4
Q.25 Which one satisfies the inequality x + 2y <
(Lahore Board 20
(a) 4, 1) (b) (1,3)
(c) (1, 4) @ @G
Q.26 x=4is the solution of inequality:

(a) x+3>0
(c)-2x+3>0
(1, 0) is the solution of in

~

Q2

(a) 7x+2y<5
(c) 3x+5y<6
The graph of th

=]

Q2

Q.29
(Lahore Board 2013 G-I)
(b) Constants

ol in the solution of inequality:

wila Board 2012 )(Sahiwal Board 2018)
(@) x+y>2 (b) 3x+5y>8

(c) 3x+7y>3 (d) 3x-Ty <3

Q30

(b) 2x+1>0
(d) 2x—1<0
(Sargodha Board 2016)
(b) Inequality
(d) None of these

{ Ruwaipr'na‘i Board 2016)
l(a)0<x<4 (b) 10<x<15
(c) = <x<4 (d) 4<x<e=
Solution set of inequality 2x < 3 is:

(Lahore Board 2016 G-1)
o)

o 5
(c) (—e0, o0)

w33

Q.38 In-equalities are expressed by the symbols:
(a) =,<,>%5,2 (b) #,<,>,5,2
(c) <,>,%,2 (d) None of these
Q.39 ax <b is an inequality of one variable:
(a) One variable (b) Three variable
(c) Twa variable (d) None of these
Q.40 ax + by 2 c is an inequality of two variables:
(a) One variable (b) Three variable
(c) Two variable (d) None of these
Q.41 The operation ——— a constant to each side of
inequality will not affect the order (or sense) of
inequality:
(a) Adding (b) Dividing
(c) Multiplying (d) None of these
Q.42 Non-vertical lines divide the plane into -——-——

half plane.
(a) Upper and Lower (b) Many
(c) Left and right (d) None of these
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Q43

Qa4

Q45

Q46

Q47 x

Q48

Q49

Q.50

=

Qs

Qs2

Q.53

Q.54

There are --—------ ordered pairs that satisfy the

inequality ax + by > c.

(a) Finitely many (b) Two

(c) Infinitely many (d) None of these

The graph of linear equation of the form ax + by =

¢ is dividing the plane into two disjoint regions as

-———--, where a, b and ¢ are constants and a, b

are not both zero.

(a) ax+by <candax +by2c

(b) ax + by <candax + by >c¢

(c) ax+by<candax+by2c¢c

(d)ax +by<candax+by>c

There are «--e--- -- ordered pairs that satisfy the

inequality ax + by <c.

(a) Finitely many (b) Two

(c) Infinitely (d) None of these

The linear equation called the
iated or cor equation of the

———— S
-

inequality ax + by <c.

(a) ax+by>¢c (b) ax+by=c

(c) ax+by<c (d) ax+by>c

= cis a vertical line parallel to —---—-—.

(a) x-axis (b) y-axis may be

(c) y-axis (d) None of these

The inequality x < a is the open half plane to
------— of the boundary line x = a.
(a) Above (b) Left

(c) Below (d) Right

The inequality y > b is the open half
-——— of the boundary liney=b.
(a) Above (b) Left
(c) Below (d) Righj
x =ais a vertical line perpendic
(a) x-axis
(c) y-axis
The system of -------—
concerned is called
(a) Linear equaliti

ne to the --

(c) ¥/ (d) None of these
= line parallel to -——-—--. .
(a) x-axi (b) x-axis may be
(c) y-axi (d) None of these
The inequality y 2 b is the closed half plane to the
-——-—-of the boundary line y = b.
(a) Above (b) Left
(c) Below (d) Right

Q.55

Q.56

Q.57

Q.58

Q.62

)

Q.6

Q.64

Q.6

[

Q.66

0.6) ‘

The inequality y < b is the closed half plane to the
-----—- of the boundary line y = b.

(a) Above (b) Left

(c) Below (d) Ri

3
e <Xx<y is the solution €t of uality.

3
(a) x=3

(c) x #%

The ordered pais
inequality x
(@ 3,3
() 4,4)

nequality ax + by < 0 is.
(Sargodha Board 2017)
lane  (b) Closed half plane
(d) Parabola
Egton of inequality 2x +y > 2 lies in.
(D.G.K Board 2017 G-1)
(b) 2"dquadmnt
(d) Outwards the origin
(Lahore Board 2017 G-1I)
(a) Linear inequality (b) Identity
(c) Equation (d) Not inequality
(1, 0) is solution if inequality.
(Lahore Board 2017 G-I)
(a) 9x+2y <8 (b) —x+3y<0
(c) 3x+5y<6 (d) 3x+5y>4
(2, 1) not is in the solution of inequality.
(Multan Board 2017 G-1)
(@) 2x+y=0 (b) x—y>1
(c) 3x+5y<7 (d) 2x+y<6
(0, 0) lies in the solution set of inequality.
(Rawalpindi Board 2017 G-1)
(b) x+2y210
(d x-2y210

(@) x+2y<0

(c) x+2y21

If x = -3 satisfies.
(Rawalpindi Board 2017 G-11)

(@) x+3>2 (b) x+3>-2
(c) 3x>0 (d) x+2>5
(0, 0) is the solution of inequality.
(Sahiwal Board 2017)
(a) 7x+2y>3 (b) x=3y>0
() x+2y<6 (d) x=3y<0

System of linear inequalities involved in the
problemis called.  (Lahore Board 2018 G-1I)
(a) Co-efficient (b) Solution

(c) Problem constant (d) Boundaries
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Q.67 The graph of 2x > 3 lies in.
(Multan Board 2018 G-I)
(a) Upper half plane (b) Lower half plane
(c) Left half plane  (d) Right half plane

Q.68 point satisfy x —y < 2.
(Mudtan Board 2018 G-1I)
(@) G, 1) ) -1, 1
(c) (1,-1) @ (0.-2)
Q.69 x =0is notin the solution of inequality.
(Sargodha Board 2018)
(a) 2x+3>0 (b) x+4>0
() x+5>0 (d) 2x+3<0

Q.70 The Graph of the inequality ax + by < cis:
(Bahawalpur Board 2019)
(b) Parabola

(d) Half Plane

(a) Circle
(c) Straight Line

Q.71 The solution of the inequality 2x +y <5 is:
(Faisalabad Board 2019)
(a) (1,2) (b) (2,1)
(c) (2.3) @ (5.9
Q.72 (1,0) is not the solution of the inequality:
(Faisalabad Board 2019 GAl)
(a) x-3y<0 (b) 7x+2y<8
(c) 3x+5y<7 (d) 4x-3y<9
Q.73 (1,-3) s in the solution of region
(Gujranwala Board 2019 G-
(a) x+y>0 (b) x+y<0
(c) x+y=0 (d) x-y=0
Q.74 (1,0) is the solution of the ine i
(Gujranwa
(a) Tx+2y<8
(c) 10x+5y<6
Q.75 The solution of the ineq|
(@) (1,1)
(c) (1.4)
Q.76 If 3x +2y
(a) (1,
(c) (0,0)
Q77 x= tion ®f the inequality.
(Rawalpindi Beard 2019)
(a) 2x 1] (b) 2x+1<0
(c) 2x + 0 d) 2x-1<0
Q.78 (1, 1) is solution of (Sahiwal Baard 2019)
(a) x+y<1 (b) 2x+y<1
(c) 2x-y<1 (d) x-y<1
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EXERCISE 5.2
LONG QUESTIONS
Q.1 Graph the feasible region subjeet to the following

constraints:
2x-3y<6:2x+y=22:x@0,

Sol: 2x-3y<6
2x+y22
x20,y20

The corresponding

Dra trai
Rﬁﬂ] in 2x - 3y < 6, we get 0 < 6, it is true. So, we
hade above line (i)

For equation (i) , 2x + y =2
Put x=0=>y=2

y=0 = 2x=2 = x=1

‘We draw a straight line (ii) joining (0, 2) and (1, 0). Put
(0,0) in 2x + y = 2 we get 0 = 2, it is false. So we shade
abave line (ii).

Q.2 Graph the feasible of inequalities and find the

corner point.
X+y<5,-2x+y<2,x>0,y20
(D.G Khan Board 2017 G-1)
Sol:  Given that:

x+y<5,-2x+y <2 ,x20,y20
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X+y <5 2x+y <2 x201y>0 Q3 Gr:'lph th(f feas.ible n:.glion and find the corner
Associated Associated Solution region points of linear inequalities.
equation equation lies in Ist 2x-3y<6,2x+3y<12.x20,y20.
x+y =5 () |-2x4y=2 ...(0) quadrant (Iﬂhore Board 2015 G-1, G—-II)(qur wala Board 2013)
Putx=0ineq(l) |Putx=0,ineq (Su'hm‘sz Board 2015)(Gujrany oard 2016, 2012)
0+y=5 @ Sol:  Given that:
y=5 200 +y =2 2x-3y <6, 2x+3y s 1
- (0,5) y=2 2x-3y <6 1y=0
Puty=0ineq(l} | . (0,2) Assugiated n[l_nioln region
x+0=35 Puty=0,in eq equation lies in st
x=35 ) 2x—3y=6...(1) quadrant
- (5,0 -2x+0 =2 Put
Test point “2x =2 x=0,ineq(1)
Putx=0,y=0in | x = -1 200)-3y = 6 = 12
X+ y<35 s (-1,0)
0+ 0<5 Test point
0< 5(True) Putx=0,y=
Solution region 0Oin L .
liestowards the |2x + y < 2 4 = 0.3"('; Cq_(ZI)Z
origin side 0+0<2 F’H_ 50) =
0< 2(True) 'x7‘6 =
Solution region x =
lies towards the - (6, q)
origin side Tedt point Test point
PPutx=0,y=0in Put )
2B 3y <6 x=0,y=0in
Z0<6 2x +3y<12
< 6 (True) T+ 0<12
Solution region | &< 12 (True)
lies towards the | Solution region
origin side lies towards the
origin side
Xe—p

AL 4)
Hence (0, 0), (1, 4), (0, 2) and (5, 0) are the corner
points.

To find corner point A:

2x=3y= 6

2x+3y= 12

Adding eq. (i) and (ji):
2x—-3y= 6

2x +3y= 12

4x = 18 = x
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Putting the value of X in eq. (i): 2x-3y= 6 weeeee (i)
2(%]_3). =6 > 9-3y=6 2x +3y= 12 )]
Adding eq. (i) and (ii):
-3y = 6-9=-3y = -3 = y=l
9 2x—-3y= 6
A(E- 1) 2x+3y= 12

Hence @ \ 1), (0, 4), (0, 0) and (3, 0) are corner points.
Q.4 Graph the feasible region and also find the corner
points 2x — 3y <6,2x +3y<12,x 20,y 20
(Gujranwala Board 2012, 2016)

(Lahore Board 2015 G-I)
Sol:  Given that:
2x-3y<6,2x+3y <12 ,x20,y20
2x-3y <6 2x+3y <12 |x201y20
Assaciated Associated Solution region
equation equation lies in Ist
2x—3y=6...(1) |2x+3y=12...(2) quadrant
Put Put
x=0,ineq(1) x=0,ineq(2)
2(0)-3y = 6 200)+3y = 12
-y =6 Iy= 12
y=-2 y=4
& (0,-2) - (0.4)
Put Put
y=0,ineq(l) y=0,ineq(2)
2x-3(0) = 6 2x+3(0) = 12
2x=6 2x.= 12
x=3 x=6
. (3,0) - (6,0)
Test point Test point
Putx=0,y=0in
2x — 3y <6
0 -0<6
0< 6 (True)
Solution region
lies towards the
origin side

To find corner point A:

Putting the v

9
2(5)-3y =6

A

, 0) and (3, 0) are corner points.

IPLE CHOICE QUESTIONS

Guestion has four possible answers. Select
correct answer and encircle it.

Q47 The solution region restricted to 1st quadrant is:
(Multan Board 2012 G-1I)
(a) Solutionregion (b) Feasible solution

(c) Feasible region (d) Optimal origin

Q.2 For inequalities 2x + y < 10 and x + 4y < 12, the
corner point: (Multan Board 2012 G-I)
(@) (5, 10) (b) (12,3)

(c) (4,2) (d) (10, 12)

Q.3 A point of a solution region where two of its
boundary lines i is called a point
of the solution region.

(a) Maximum (b) Corner
(c) Minimum (d) None of these
Q.4 The feasible region is ——— if it can easily be
enclosed within a circle.
(a) Bounded (b) Exist
(c) Unbounded (d) None of these
Q5  For different values of k, the equation 4x + Sy = k

represents lines ---

to the line 4x + 5y = 0.
(b) Parallel
(d) None of these

(a) Perpendicular
(c) Equal
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To find corner point E
eq(l) +eq(2)
SHORT ANSWERS TO THE QUESTIONS Zy-x = 2
Q.1 Define objective function and op X~y =
(Multan Board 2013 G-Il)(Lahore Board 2017 G-II) y=12
(Lahore, Rawalpindi Board 2017 G-II) Puty = 12 ineq
(Sargodha Board 2013, 20162017, 2018) x-12 =4 x =716
(A.J.K Board 2017) (Gujranwala Board 2016, 2017) . EU6,12)
(Faisalabad Board 2017, 2019 G-I) C"rg"’up"‘"'s f %
(D.G Khan Board 2017 G-I)(Sahiwal Board 2019) (0,0) - 8
Ans. Objective function: A function, which is to be ; 92
maximized or minimized is called an objective - 20

function.

Optimal solution: The feasible solution which
maximizes or minimizes the objective function is
called optimal solution.

LONG QUESTIONS

Q.1 Maximize f(x, y) = 2x + 5y subject to constraints:
2y-x<8 x-y<4,x20,y=0
(Faisalabad Board 2013, 2019 G-I)
(Rawalpindi Board 2013)(Bahawalpur Board 2016)
(Lahore Board 2013 G-1)
Sol:
2y-x<8 x—y<4
Assaciated equation Associated equatio;
2y—-x=8......... n x-y=4,
Put y = 0 in equation (1) Puty=0in equzmnn 2
0-x=8 =—=x=-8 x-0=4 =4
= A(-8,0) =C@,0

Put x =0 in equation (1)
2y-0=8 >y=4

= B(0,4)

Test Point

Putx =0,y =0 in2y-
x<38

0-0 <8 = 0< 8(tru
Solution region lies bel

the line 2y—x=8

Put x =0 in equation

E(16 12)

20 4 G-1){Lahore Board 2016, 2017 G-I)
(Sargodha Board 2018)

S5x+4y<20

Associated equation
Sx+4y=20......... )
Put y = 0 in equation (2)

(1)

=30 =>x=15 5x+0=20 =>x=4

A (15,0 =C4,0

t x =0 inequation (1) | Put x =0 in equation (2)
0+5y=30 =y=6 |0+4y=20 =y=5
=B (0, 6) =D(0,5)
Test Point Test Point
Putx =0,y =0in2x |[Putx =0,y =0 inx-
+5y<30 y<4

0-0<30 = 0<30 (true)
Solution region lies below

0-0 <4 = 0< 4(true)
Solution region lies below

the line the line
2x + 5y =130 S5x+4y=20
e

Corner Points fix,y) = x+3y
0,0 =0+0 =20
4,0 =440 =4
(,5) = 0+15 =15

The maximum value of f is 15 at the corner point (0,5)
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Q3 Maximize f(x, y) = 2x + 3y subject to the
constraints 3x +4y <12, 2x +y<4,4x—-y<4

x=0,y=0. (D.G.K Board 2014 G-1I)

(Muitan Board 2018 G-1I)(Sargedha Board 2019)
Sol:
3x+4y<12 2x+y<4d 4x-y<4
Assaciated Associated Assaciated
equation equation equation
3x+4dy =12 2x+y=4..2) |4x-y=4..3)

w(I)|Put y = 0 in|Put y = 0 in

Put y = 0 in equation (1) equation (1)
equation (1) 2x+0=4 4x—-0=4
3x+0=12 =2x=2 =x=1
=x=4 C(2,0)0 E(1,0)
A (4,0) Pot x = 0 in|Put x = 0 in
Put x = 0 in |cauation(l) equation (1)
equation (1) O+y=4 0-y=4
0+4y=12 >y=4 Sy=—4
=y=3 D(0,4) F(0,~4)
B(0,3) Test point Test poin
Test Point Putx=0,y=0]|py x = 0,
Putx=0,y=0in | M2X+y<4 indx—y<d
Ix=4dy<12 0-0<4 0-1
0+0<12 = 0<4 (true) —0<
= 0<12 (true) Solution  regio
Solution  region lfes below (/ the
lies below the | line2x+y =¢
line 3x =4y = 12

To find corner point G and H

eq(2) +eq(3)
2x+y=4
dx—-y=4

8 4
6x=8 =x=g =3

put x =% ineq(3)

{£) -+

eq(l) — deq(2)
3x+4y=12

16 4 12
=-y=?—1-=§ =?
4 4
o(5.3)
corner po; f(x,y) = 2x+3y
(0,0) = 0+0=0
(1,0 2+0=2
_ 8. 12 2
= atg sa
Al _ B 36 M
5 = 5%5 75
l%) = 0+49=9

e maximum value of fis 9 at the corner point (0,3)
Q.47 Minimize x = 2x + y subject to the constraints.
x+y23,Tx+5y<35,x20,y=20.
(Lahore Board 2014, 2018 G-I, 2019 G-1I)
(Multan Board 2012, 2018 G-11)
(Faisalabad Board 2017)(Sahiwal Beard 2019)

Sol:

x+y23

Associated equation
x+y=3.(1)

Put y =0 in equation (1)
x+0=3=2x=3
A0

Put x = 0 in equation (1)
O+y=3=>y=3
B(0,3)

Test Point

Put
x=0,y=0inx+y>3
0+0>3=0>3 (false)

Solution region lies above
the linex+y=3

Ix+5y <35

Associated equation
Ix=5y=35..(2)

Put y = 0 in equation (2)
Tx+0=35=x=5
C(5,0)

Put x =0 in equation (2)
0+5y=35=>y=7
D(0,7)

Test Point

Put

x=0y=0in7x + 5y <35
0+0<35= 0<35(true)

Solution region lies below the
line 7x + 5y =35
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X' € X
corner poinls z = 2x+y

(3.0 = 6+0=6

03) = 0+43=3

(5.0) = 1040=10

0.7 = 0+7=7

The minimum value is 3 at the corner point {0,3)
Q.5 Minimize f(x, y) = 3x + y subject to the constrains.
Ix+5y215
x+3y=9 x=0,y=0
(Sargodha Board 2013)(Multan 2016 G-11)
(Sahiwal, Gujranwala Board 2018)
(D.G.Khan Board 2017 G-1I)(Bahawalpur Board 2
Sol: x+6y=9
Assaciated eguation
x+6y=9 (1
Put y = 0 in equation (1)
Xx+0=9=>x=9
= A(9,0)
Put x =0 in equation (1)

0+6y=9 :y:%:%

)

Test Point
Putx =0,y =0 inx+
6y <9

0+0>9= 0>9(f
Solution region lies
the line x + 6y =9

Ix+5y215
Associated equation

egion lies above
x+5y=15

To find corner point E
Jeq (1) —eq(2)
3x + 18y =27
Hx+5y=%15

Carner points
0,3) =
45 12 135 12 147
(ﬁﬁ) R ERA T
9,0 =27+0=27
The E‘Eim f z is 3 at the corner point (0, 3).

MULTIPLE CHOICE QUESTIONS
uestion has four possible answers. Select
h ect answer and encircle it.
Q.1 oA fuanction which is to be maximized or minimized
l is called:
a

(Lahore Board 2015 G-11)
(Balawalpur Board 2018)
(a) Exponential function (b)Linear function
(c) Quadratic function  (d) Objective function
The feasible solution which maximize or minimize
the objective function is called the:
(Gujranwala Board 2013 )(Lahore Board 2018 G-1)
(a) Feasible region (b) Optimal solution
(c) Convex region (d) Feasible solution set
The feasible solution, which maximizes or
minimizes the objective function, is called the -—
(a) Maximum solution  (b) Optimal solution
(c) Minimum solution  (d) None of these
A function which is to be maximized or
minimized in called. (Faisalabad Board 2017)
(a) Subjective function (b)Objective function
(c) Qualitative function (d)Quantitative function
To find optimal solution we evaluate the objective
function at. (Gujranwala Board 2018)
(a) One point (b) Origin
(c) Some points (d) Comer points
A function which is to be maximized or minimized
is called. (Sargodha Board 2019)
(a) Objective function (b)Optimal function
(c) Constant function(d) Polynomial function

Q3

Q4

Q.5

Q.6




Chaprer 6

EXERCISE 6.1

SHORT ANSWERS TO THE QUESTIONS

Q1
Ans.

Give original definition of conics.

The curves obtained by cutting a double right circular
cone by a plane are called conics.

Q2

Ans.

Define circle as plane section of a cone.

If a plane cuts the
cone perpendicular to
the axis of the cone,
then the section is a
circle.

Q.3 Define parabola as plane section of a cone.

If the cutting plane is
parallel 1o the generator
of the cone, but
intersects its one nappe
only, then the section is
a parabola.

Ans. If the cutting plane is

slightly tilled and cuts
only one nappe of the

an ellipse.
Qs

Ans,

Define hyperbola 38

If the cutti
parallel 1o
cone and i

ition of circle.

Q.6 Give del
(Faisalabad Board 2019 G-1I)

Ans. The path traced by a moving point, at a fixed
distance from a fixed point, is called a circle.

CONIC

ONS

(x—h2 +
Where (h, k)
circle.

f and c being

+2gx + 2y + c=0.....
an be written as:

(1)

Adding g + 1 on both sides, we have

’(x'+2gx +e)+ (Y +2dy+ F)=g + F-c

(x+gf+(y+ 0= (gF+rr-c)

Fr x-CoF + y-cOP= (2 P -c)?

which is standard form of an equation of a circle with center
(g, —f) and radius \fg2 +2-c

Thus equation (1) represents a circle.

Q9 Find an equation of the circle with centre at

{\E’. ,—3\]5) and radius 2'\,&
(D.G Khan Board 2014 G-11)(A.J.K Board 2017)

Ans. Equation of the circle with centre at (h, k) and radius

ris
(x-h2 + (y-k2=1r2

Equation of the circle with centre at ('\ﬁ v 73\{5)
and radius 2\5 is

(=) + {y- (=33} = (23)°

(-VB) + (4 3F) = ax2
Xen2x+2+y + 63y +27=8
X+ Y -22x + 63y + 21=
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Q.10 Show that 5x* + 5y* + 24x + 36y + 10 = 0
represents a circle. Also find its center and
radius. (Gujranwala Board 2013)

(Saiuwal Board 2013)(Lahore Board 2015 G-1)
5%+ 5y" +24x + 36y + 10=0

X+y +2?4x+%y+2 =0

X+ X4y +5y=-2

2, 24 (1Y, 36 (I8
LR Y S A A

(x+3) o ﬁj 144 34
X+7) +|y+g 2+25+25

( 12)2 ( 18)2 —50+ 144 +324
X+ R A T —
(o) -4 -5
X+ 5 + y+ 5 = 25

12y’ 18Y} (+/418Y2
(5] + (- -(45)
Which is equation of circle
(% . }ﬁ) and radius @
Find the centre and radius of the circle 1
equation 4x* + 4y*—8x + 12y-25= 0

(Gujranwala Board 2012, 2016, 2019 G-11

(Sargodha Board 2016)(Sargod)
Ans, 4 + 4y’ —8x + 12y-25=0
Dividing by 4, we have

with centre

=

Q1

Q.12 Find an equation of the circle with ends of a
diameter at (=3, 2) and (5, —6).

(Gujranwala Board 2014)(Muitan Board 2014 G-1)
(Bahawalpur Board 2016)(Lahore Board 2017 G-I)

Ans. Let ends of diameter of required circle are A(-3, 2)
and B(5, —6) and C be the cen| the circle then C

will be the midpoint of line
3 64+

Centre C is at (5;

—2)?
,s 5f+14x+|2y—10 0
(Gujp la Board 2019)(Sahiwal Board 2019)
'An.s The given equation can be written as

x2+yl+%x+%y—2=l]

Equation of a circle in general form is
xz+yl+"gx+’fy+c=(]

2] 14 .‘Zt'-—l—2:>f--g =-2
£=5 Dems A=y 2=y e

7
Center (-g, -f) = (5 g

{49 36
5ta5t2
49436450 13 27
N
LONG QUESTIONS

Q.1 Find equation of a circle passing through the points

A(=7,7), B(5, —1), C(10, 0).
(Faisalabad Board 2013){Bahawalpur Board 2016)
(Sahiwal Board 2018)

Here

g+t'

Sol:  Let D(h, k) be the center of the circle passing
through the points A(=7, 7) , B(5, =1), C(10, 0)
then
IADP* = IBDF
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h+7)+(k-7P=0-5+(k+1)

b +49 + 14h + K" + 49 - 14k

=h’+25-10h+K + 1 +2k

24h— 16k +72=0= 8(3h -2k +9)=0
A(-7,7)

B(5, -1 )0(1 0,10)

3h—-2k+9=0 ———(1)

IADF = ICDI®

th+7)+ (k=7 =(h-10)> + (k- 0)*
b* + 49 + 14h + k¥ + 49 — 14k

=h?+ 100 - 20h + k*

34h- 14k-2=0=2(17Th-Tk-1)=0
17h—-7k-1=0 —-——(2)

17 Equation (1) — 3 Equation (2)
51h-34k+153=0

#51hp2lk o 3=0

—13k+156=0 = k=12
Put the value of k = 12 in equation (1)
3h—24+9=0 =>3h=15=>h=
D(5, 12)
r=1ADI=A[G+7) +(12-7)
144+25=1[169=13
Equation of circle is
x=h+(y-k'=r
(x=5"+(y-12y=
X +25-

hore Board 2015 G-1I)
ter of the circle passing

-—-(

(h+3) + (k= 1)’ =(2)?
W +9+6h+kK+1-2k =4

30 —30+39
15 1t 3
Put h_Fmeq.(h‘)k: 3 = 3
9 3
4 k=1x3=13
Put’h = 3 ineq(3)
_2=32+3  -6+3 -3 -1
= 3 -3 T 3

Equation of a circle having center (-3, —1) andr =2 is
(x—h)’+(y—k)3=
(x+3)’+(h+ 1) =4

‘When hsfl— k_— then

3

Equation of a circle having center ( 3 13) andr=21is

(x—hy¥+(y-k?’=r
2 2
L 3
(’Hl_g) +(y—ﬁ) =4
Q3 Show thal the circles x>+ y* +2x -2y — 7=0and
X'+ ¥ - 6x — dy +9 = 0 touch externally.
(Multan Board 2016 G-11, 2012 G-1)
(D.G.K Board 2017 G-I)(Lahore Board 2019 G-H)
Sal:
Equation of a given circle is
X4y +2x=2y-7=0
Equation of a circle in general form is
X4y +2gx+2fy+c=0
20=2 =2g=1,2{=-2 = f=-1 =>c=-T7
Center (-g, -f) =Cy(-1, 1)

Here
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n=\g+f-c=\T+1+7=19=3
And

Equation of a given circle is
X4y —6x+4y+9=0
Equation of a circle in general form is
X +y +2gx+2fy +c=0
Here 2g=-6 = g=-3,2f=4=>f=2>2c=9
Center (-g, —f) = Ca(3, -2)

= +F-c=\0+4-9=~4=2
ICCl =A@+ )+ (2- 1)

=4/16+9 =+[25 =5
Since IC,Cil=r 41

This shows that given circles touch externally.
Q.4 Find equation of the circle of radius 2 and tangent
totheline x—-y—-4=0atA(1,-3)
(Bahawalpur Board 9)

Sol:  Let C(h, k) be the center of the circle of raius
and tangent to the line x — y — 4 = 0 at Al
then
IACF =1

(h=17+ (k+37 =)
W+1-2h+k+9+6k=4
W +k-2h+6k+6=0

Slope of tangent = m,; =,

h
k+3
h-1"

mxm=-1=1x—

k+3=-h+1=> k=-h-2 —-—(2)

Putk=-h-2ineq. (1)
b+ (-h -2 - 2h+6(-h-2)+6=0
h’+h’+4+4h-2h-6h-12+6=0
20 —dh—2=0=> h* = 2h gh= 0
22Ja+4 228 022
h=m g =_2\£ £12
h=1++2ineq.(2)
k=-1-42 -2=-
Whenh=1++2,k=
Equanon of a circle is

Put

==3+4/2 then
2=l_2
+(y+3 -2y =4

ayflane passes through the venex of the cone

being called. (Faisalabad Board 2013)

(a) Parabola (b) Hyperbola

(¢) Unit circle (d) Point circle

The length of the diameter of the circle x* + y* = a” is:
(D.G.K Board 2010, Faisalabad Boeard 2013)

(a) a (b) 2a
(© 1 (d 2
Q.3 The circle x* + y* + 2gx + 2fy + ¢ = o pass through
origin if: (Rawalpindi Board 2013)
(a) c=o0 (b) c=1
(c) -1 (df+g
Q4 Radius of circle 4x* + 4y’ + 8x + 8y — 6 =0 is.
(Sargodha Board 2013)
(@) 45 (b) \19
7
(c) \/% (d) 12
Q.5 Centre of circle x* + y* + 7x — 3y =0
(Sahiwal Board 2013)
o) wiI
(c) (7,3) (d) (-7 3)
Q.6 Centre of the circle 5x% + 5y* + l4x+12y — 10 =0
is: (Multan Board 2013 G-1I)
(Faisalabad Board 2016)
-7 -6 76
(“)(5'5) ® [6'5)
(c) (7,6) (d) (7.-6)
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Q.7 Centre of circle x> + y* + 2gx + 2fy + c =0 is:
(Rawalpindi Board 2014)(Lahore Board 2018 G-I)
(@) (&0 (b) (f, )
() (-f,-2) @ (e —f)
Q8 The centre of the circle X" +y’ - 6x + 4y + 13 =0
(Bahawalpur Board 2014)
(Rmmﬁpmdi Board 2017 G-I)(Sargodha Board 2013)
(Multan Board 2018 G-11)
(a) (-6,4) (b) (6,-4)
(€) (3.-2) @ (-3,2)
X +y +2gx+ 2y +c=0is the equation of:
(D.G.K Board 2011-12 G-I, Multan Board 2014 G-I)
(a) Line (b) Ellipse
(c) Hyperbola (d) Circle
is equation of point circle:
(Multan Board 2014 G-II)
(2) X¥-y*=7 b) C+y'=4
(©) X +y'=0 ) +y'=1
A point circle is called a point circle if:
(D.G.K Board 2015 G-1, D.G.K Board 2014 G-H)
(a) 1= (b) r=0
(©) r=2 (d) r=3
General equation of circle is:
(D.G.K Board 2013 )
(@) X*+y +2gx+2fy+C=0
(b) x*+2y"+ 2gx + 2fy + C =0
(€) 22 +y* + 2gx + 2y +C=0
(d) X* -y +2gx +2fy +C=0
Centre of point circle can be:
(@ (L, 1) () (0,0)
() (1,0) (@) All

Q9

Q.10

s}

Q.12

QI3

If the ends of the diameter of
and (2, 3), then its area is.

Q.14

Q.15

Q.16

Q.17 circle with centre at origin and radius
(Multan Board 2015 G-1l)
(Sahiwal Board 2017)
b) X*+y*=5
d) x*-y'=5

(a) x:+y2=-\f§
© X+y' =25

Q.18 The centre of circle 5x* + 5y° — 10x + Sy + 1 =0
(Multan Board 2011 G-11)

equals:

@ (3.-1)
@ (-.3)

Q.19 The radius of circle x*

(a) 13
(c) 4

Q.20 The set of all points. i
distant fromé

(a) Elhpsc b)
tho {d) Circle

24y +ax+6y+3=0.

(Lahore Board 2012 G-H)

(b) (-2.3)
d 2.-3)
Pof circle having equation.
12x — 10y =0 is.
(D.G.K Board 2017 G-1)
(b) -6,5)
(©) (-6,-5) (d) (6,5)

Q.23, The equation AX* + By’ + Gx + Fy + ¢ = 0
represents a circle if. (Gujranwala Board 2016)
(@) A=0,B=0 (b) AxB
() A=B=0 (d) C=0
A circle touches the two axis at (a, 0) and (0, a),
then centre of circle is:
(Rawalpindi Board 2016)
(@) (-a,a) (b) (a,—a)
(c) (a,a) (d) (-a,-a)
If a point lies inside a circle, then its distance from
the centre is:
(a) Equal to the radius
(b) Less than the radius
(c) Greater than the radius
(d) Equal to or greater than the radius
The curves obtained by cutting a double right
circular cone by a -—-—-— are called conics.
(a) Straight line (b) Plane
(c) Curve (d) None of these
The two parts of a right circular cones are called.
(a) Nappes (b) Apex of the cone
(c) Generator (d) Vertex
The fixed point on the conic is called.
(a) Directrix (b) Vertex
(c) Focus (d) None of these

K

Q2

[y

Q.2

0.26

Q27

Q.28
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Q29

Q.30

=

Q3

Q32

Q.33

Q.34

Q35

Q.36

Q.37

Q.38

Q39

Q40

If the cone is cut by a plane perpendicular to the
axis of the cone, then the section is a\an.

(a) Parabola (b) Circular cone

(c) Ellipse (d) Circle

If the cutting plane is slightly tilled and cuts only
one nappe of the cone, then the section is a\an.

(a) Ellipse (b) Circular cone

(c) Circle (d) Point circle

If the cutting plane is parallel to the axis of the

cone and intersects both of its nappes, then the
section is a\an.

(a) Parabola (b) Hyperbola

(c) Ellipse (d) None of these

If equation of circle is (x — h)? + (y- k)? =17, then
centre of a circle is:

(a) (<h,—k) (b) (h,k)

(c) (-h, k) (d) (h, -k)

The centre of circle x* + y* + 2gx + 2fy + c =0 is:
(a) (-g,-N (b) (-f,-g)

(c) (0,0) (d) None of these

If r is the radius of the circle and its centre is at
origin, then equation of circle is:

(a) C+y'=a’ ) C+y'=r

(c) -y’ =a’ @ -y'=r

If (h, k) and r is the centre and radius of th
respectively, then equation of a circle in stan
form is:

(a) (x+h)’+(y+k’=r
() (x=h)+(y-kP’=r
© (x-hy' - (x-k’=r
(d) X +y' =r

h: equation of circle, coe|
y are:

(a) Not equal
(c) Equal

A line segment
is called a ----—-*
(a) Radius
(c) Di
A line toliching
(a) Tangent
(c)

A fix

(a) Ve

(c) Focus
A point circle has:
(a) Any point on it
(c) Centre only

(d) Radial chord

ed a --—------- of the conic.
(b) Directrix

(d) None of these

(b) (0,0)
(d) None of these

Q.41 A line segment having both the end-points on a

Q42

Q4

Q4

Q4

Q.5

Q5

circle and passing through the centre of a circle is
known as

(a) Diameter (b) Sec

(c) Radial chord (d)

Two circles of radius 3 cgt an uch each
other externally. The, betWeen their

centres is:
(a) 1 em
(c) S5cm

(b) Ellipse
(d) None of these

(b) Chnrd

(c) Radu.ls

(d) None of these
.46 Centre of circle 4x* + 4y - 8x + 16y - 25=0.
(Lahore Board 2013 G-1)
3 3
NE Y
() (1,-2) (d (1,2)
7 Center of circle (x — 1)" + (y + 3’ =3 is.
(A.J.K Board 2017)
(a) (-1,-3) (b) (-1,3)
(©) (-1,-3) (d (1,3)
8 Center of circle X’ + y* =" is.
(Balawalpur Board 2018)
(@) (1, 1) (b) (2,0)
(c) (0,0) (d) (0,2)
9 The length of diameter of circle
(x+5)°+ (y — 8)" = 12 is. (Sahiwal Board 2018)
(@) 443 () 213
(c) 12 (d) 24
0 The length of diameter of the circle
(x+87+(y—57=80is.
(Multan Board 2018 G-1)
(a) 160 (b) 445
(c) 845 (d) 40
1 The center of circle (x + 3)* + y — 2)* = 16 equals.
(Rawalpindi Board 2018)
(a) (3,-2) (b) (-3,2)
() (3,2) (d) (-3,-2)
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Q.52

Q.53

Q.54

Qss

Q.56

Q.57

Q.58

Q.59

Q.60

Q6

Length of diameter of circle

(x — 5)* + (y — 2)* = 8 is.(Sargodha Board 2018)

(a) 64 (b) 16

(c) 242 (d) 42

The center of the circle (x — 1) + (y +3)* = 9 is:
(Faisalabad Board 2019)

(a) (-1.3) (b) (-1,-3)

() (1,3) @ (1,-3)

Two circles are said to be concentric circles if they
have: (Faisalabad Board 2019 G-I1)

(b) Different center
(d) Same diameter

(a) Same radius
(c) Same center

Centre of the circle 5x’+5y*+ 14x + 12y — 10=0

is (Gujranwala Board 2019 G-I)
-1

(a) (gg-é) (b) (gg)

(c) (7.6) ) (7,-6)

The centre of the circle
X4y —6x+4y+13=0is
(Gujranwala Board 2019 G4J)
() 3,2) () 3,-2)
(©) (2.3) d) (-2,-3)
The radius of circle x* + y* = 5 is:

(a) 25
(c)5

© 5

(a) (1,2)

() -1,

Eccentricity e of

(a)

(c) e

Radius@fCircle x* + y* + 2gx +2fy—c=0is
(Sahiwal Board 2019)

@~g+f—c ORI

@©VF+F-¢  @F+F+c

EXERCISE 6.2
SHORT ANSWERS TO THE QUESTIONS

Q.1 Define a tangent line and ni

Ans. Atangenttoacurve isali
cutting through it. The ne
the line through p pe
the curve at p.

Q.2 Write down an equatiol

+y =25at 4, 3).

line of a curve.

W €] uaﬁon of the tangent to the circle xX*
at (5 cos @, 5 sin 0)

(Gujranwala Board 2010)
L)

f atx2+y2=

dy by_

dy =
0= Y= ~* 2=

2x+2ydx—

. —5cos B cos 9
(dx)‘s c0s8.55in8)= "7308 = “sine

uation of tangent to the circle (i) at (5 cos 8, 5 sin 8) is

y—=5sin8= g%(x‘dcme)

ysinB-5sin"0= —xcos@ + 5cos’@

xcosB + ysin@= Ssin®0 + Scos’ 0

xcos® + ysin@= 5(1)

XcosB + ysin@=5

Find the length of the tangent from the point P(-

5, 10) to the circle 5x* + 5y° + 1dx + 12y - 10 =0

(Bahawalpur Board 2019)

(Multan Board 2013 G-I)(Sargodha Board 2016)
Solution:

5+ 5y  + 14x + 12y - 10 =0

Divide by 5

Q4
Ans.

22 14 12
X4y +3x+3y-2=0
Length of the tangent —\J‘xf + y.2 + 2ng +2fy, +c

\/(S) +(10)'+?( 5]+ 2 (10)-2

\I25 + 100 + (14)(-1)+12(2)-2
125-14+24 - ='\}133
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Q.5 Find the length of the tangent drawn from the
point (=5, 4) to the circle
5¢ + 5y'—10x + 15y-131=0
(Laore Board 2012 G-1, 2015 G-1I)
(Multan Board 2014 G-II) (Rawaipindi Board 2016)
(Gujranwala Board 2019 G-1I)
Ans. Standard form of the given equation of circle is
X+ Y2+ 3y7'%3-1'= 0

The length of tangent drawn from (=5, 4) to the circle

= ’\/(—5)2 +42—-2(=5) +3(4) —%

=[5+ 16410+ 2122 4 fe3-BL
3 5

_ 5o i

= 5 -\

Q.6 Find equation of the tangent to the circle x2 + yz
= 2 perpendicular to the line 3x + 2y = 6.

(Bahawalpur Board 2,

Ans. The slope of the given line =—%

As the tangent is perpendicular to the given line,
its slope

-n=-(3)-5

In this case radius = a= \f_

<

3y = 2x TY26
Thus the equations of tangents are
2x—3y + +f26= Oand 2x—3y—~[26= 0

LONG QUESTIONS
Q.1 Find the length of chord cut off from the line
2x +3y = 13 by the circle x* + y* = 26.

(Rawal oard 2017 G-11)
(D.G.K{Boar 017 G-1I)
( ‘e Boagd 2016 G-1)

Sol:  Equation of the circleis

X +y =26

Equation of the line is
2x+3y=13

Put ;3 in equation (1)

2
13-3
(_zlj +y' =26

169 + 9y’ — 78y
169+94 78 4412620
169 +9y” — 78y + 4y’ — 104
3 =0
13y’ - 78y +65=0 = y'— 6y +5=0
(y=Sy-1)=0
y=5,y=1
Put y =5 in equation (2)
13-3(5) _13-15_-2_
2 T 2
A(-1,5)
Put y = 1 in equation (2)
13-3(1) 13-3 10
2 =5 :2:5

B(5. 1)

Length of chord = IABI =+/(5 + 1)*+ (1 - 5)}
=436+ 16 =152 =213
Q.2 Find equations of the tangents to the circle
x* + y* =2 perpendicular to the line 3x + 2y = 6.
(Lahore Board 2013)(Faisalabad Board 2016 G-1)
(Multan Baard 2018 G-1)

Sol:  See Short Question 17
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Q.3 Find the equation o tangents draw from the point

(-7,-2) to the circle (x + 1)* + (y —2)* = 26.
(Sahiwal Board 2014)

Sol:  Equation of a circle is
(x+ 1D+ (y—2)"=26
(o 17+ (y = 2 = (4f26)°
C(-1,2) and r=~/26

Let equation of tangent from P(-7, -2) is

)

y=yi=mx-x)
y+2=m(x+7) =>y+2=mx+7m

mx-y+7m-2=0 —-—(I)

P(-7,-2)
If equation (1) is tangent line to circle then its
from C(-1, 2) is equal to the radius of the circle

lax, + by, +cl
ot + b
\{E=lm(—l)—ll-:g}++17m—zl
:m=kmk2+7mf
26m* +26 = l6m — 4]
Squaring both sides
26m’ + 26 = 36m* + 16—
10m” - 48m - 10=0
5m’ -25m + Im- 5=
Sm(m—35) + 1(m

-1
m=5,m= 3

Putm=5ineq(1)
5x-y+7(5-2=0

_2=0 [5x-y+33=0

(_S—IJx—y+7
—Xx-=5y-7-10=0
= Xx+5y+17=0

Now find the points of contact of
Sx—y+33=0and (x+ 1)’ +(y-2)"=26
Equation of the circle is
(x+ 1P+ (y—2)"=26
Equation of the line is

Put y = 5x + 33 in equation (.
(x+ 17+ (5x+
(x+1)* + (5x.

10x-26=0
=
_-156:£+/0
26
6 -6
Putx= equation (1)

l y=5(-6)+33=3
A(-6,3)
find the points of contact of
x+5y+17=0and (x+ 1)’ +(y-2)’=26
uation of the circle is
(x+ 1Y +(y-2)"=26
Equation of the line is
x+5y+17=0 = x=-5y-17
Put x = =5y — 17 in equation (A)
(=5y—17+ 1 +(y-2°=26
(-Sy—16) +(y-2)*=26
25y* +256 + 160y +y' + 4 —dy =26=0
26y + 156y + 234 =0

..

———

-—-

= 13y" + 78y + 117=0
_ Z78£+[(78) — 4(13)(117)
y= 2(13)
_=78+1[6084 - G084 _ 78 £+[0
y= 26 =726
78
y=726 =73

Put y = -3 in equation (2)
x=-5(-3)-17=15-17==2

B(-2,-3)
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Q.4 Find a joint equation to the pair of tangent drawn
fram (5, 0) to the circle x> +y* =9

(Lahore Board 2017 G-1)

Sol:  equation of a circle is:

‘+y =9 > X+y =0

3 r =13 and C(0,0)

The equation of the tangent drawn from A(S, 0) is:
y-y, = m(x - X,) = y=-0=mkx-5)
y = mx-3)
y = mx — 5m
= mx-y-5m=0 ... (1)

If equation (1) is tangent line to circle then its distance
from C(0, 0) is equal to the radius of the circle

Distance of C(0, 0) from eq. (1)
3 = Itm)(0) + (=1)(0) — Sml
Nm®+ (1)
_10-0-5ml _ _5ml

- \ﬂm‘+1 B '\/mlq-]
2

Now, r =

Squaring both the sides:

-sml 5
@ = = - 9 =5
m +1 m +
9m’+1) = 25m° = 9m’+9 = 25m’
2B5m’-9m' -9 =8 = 16m -9
2 > 9
16m = 9 > m = 16
- 2 -
= m = 16 = m =

3
Whenm = 1 then from eq. (1

15) 3x -4y - 15)=0
[3(x = 5) ¥ 4y][3(x - 5) + 4y]
=0 = (-5 -@y’ =0
9x—57-16y" = 0

MULTIPLE CHOICE QUESTIONS

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

(a) x=0
(c) fx+gy=0
The length of tan
2x+2=0is:

(a) 1
(€0
The conditig

Q2

fe y = mx + c is a tangent
81
(Gujranwala Board 2014)
in’) (b) c’=a’(1-m)
D () c=a>(l+m)
gent from (0, 1) to x" + ¥ + 6x — 3y
(Lahore Board 2015 GI-11)

(b) 3

(d) 1
énfgth of tangent drawn from the point (1, 1) 10
,the rcle X+ ¥’ = 3x + 9y +8=0is:

(Gujranwala 2013)

(a) 1 (b) 8
(c) 4 (d) 16
The point (x,, y1) lies on the circle x* + y* + 2gx +
fy+c=0.
@ x2+y +2gx,+2fy, +¢=0
(b) x.3+y.2+2gx, +2fy +c>0
(c) x.z+y,z+2gx,+2fy| +c<0
(d) None of these
If r is the radius of any circle and c its centre, then
any point P(x,, y,) lies outside the circle only if.
(a) ICPI<r (b) ICPI=r
(c) ICPI>r (d) None of these
The point (x;, y;) lies outside the circle x* + y* +
2px + 2fy + ¢ =0, then
(a) X0+ y,l +2gx, 4+ 2fy, +c<0
(b) xi” +yi* + 2gx, + 2fy, + ¢ > 0
(c) 2+ y,z +2gx)+ 2fy, +c=0
(d) None of these
If r is the radius of any circle and c its centre, then
any point P(xy, y,) lies on the circle only if:
(a) ICPI<r (b) ICPI>c
(c) ICPl=r (d) None of these
Two coincident tangents can be drawn to a circle
from any point P(x,, y,) ------—- the circle.
(a) Inside (b) On
(c) Outside (d) None of these

Q7

Q3

Q9

Q.10
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Q.11 A line through a point say P perpendicular to the
tangent to the curve at P is called.

(a) Straight line (b) Tangent line

(c) Normal line (d) None of these

The point (x;, y;) lies inside the circle x* + y* +
2px +2fy +c=0.

(a) /" +yi +2g xi + 2fy, + ¢ =0

(b) x,* 4y + 2g x; + 20y, +¢ >0

(©) x*+y +2gx + 2y, +c<0

(d) None of these

;zny line y = mx + c intersects any circle x* + y* =
rim

Q.12

Q.13

(a) At least two points
(b) two points

(c) At most two points
(d) One point
Condition that the line y = mx + ¢ is tangent to the
circle x* + y2 =ais. (Faisalabad Board 2017)
(a) c=+m+fl+a” (b) c=:ha'\’Tm‘
(c) c=ia\'l -m’ (d) c=im\ﬂ1 -2
Equation of tangent to the circle x* +y’ = 4
NEE (Multan Board 2017
@VIx+y=4 (B Ax-y=4
(c)xf'\ij=4 (d) x+\ij=
If r is the radius of any cirele and c it
any point P(x;, y,} lies inside the circle

(a) ICPl<r
(c) ICPI>r
The line y = mx + ¢ will
X +y=alif

Q.14

Q.15

Q16

.3
(a)c_m

(c)c=+mfl +

Q.18 The length of diameter of the circle
x4yl —dx—12=0is:
(Baltawalpur Board 2019)

() 6 (b) 7
©8 (d)
Q.19 The length of tangent 1) to the'circle x* +

Y +6x-3y+3=0is
oard 2019 G-1)

(a) 2
(c) 4 ﬁ)
QICE QUESTIONS

myras four possible answers. Select
ber and encircle it.

(b) Bisects
(d) None of these

l the measure of the angle subtended in the
cormresponding major arc.

(a) Equal (b) Double
(c) Not equal to (d) None of these

If a circle and a line intersect in two points, then
the line is called.

(a) A chord
(c) A diameter

(b) A secant
(d) None of the above

Q.4 Anangle in a semi-circle is:
(a) 0° (b) 90°
(c) 180° (d) None of these
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SUMMARY OF STANDARD PARABOLAS

Sr.No. 1 2 3
E y’ = 4ax ¥ = —dax x* = day
Focus (a, 0) (-a,0) (0, a)
Directrix x=-a x=a y=-a
Vertex 0,0 (0,0) (0,0
Axis y=0 y=0
Latusrectum Xx=a X=-a

L~
Graph
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EXERCISE 6.4
SHORT ANSWERS TO THE QUESTIONS
Q.1 Define conics in terms of eccentricity, focus, and
directrix and define eccentricity of conic.
(Faisalabad Board 2019 G-1I)
Ans. Lete is a fixed number. A conic with eccentricity e,
focus F, and directrix L is the set of all points P in the
plane such that the distance from P to F, divided by
the distance from P to L, is equal to e.
Q.2 Define latusrectum of the parabola.
(Rawalpindi Board 2013)(Sahiwal Board 2019)
Ans. Latusrectum of the Parabola:
The chard of parabola passes through focus F(a, 0)
and L to axis of parabola is called latus rectum.
In figure LL" is the Latus rectum.
Y

The equation (1) becomes Y= X .........(2)
‘Which is a parabola, whose focus lies on Y = 0, coordinates
of the focus of (2) are

X:%,Y: 0=>x+9=

1
= x=4—9,y=lﬂ

Thus coordinates of the

[Gujranwala Board 2013)
(Mulitan Board 2018 G-1)

L
=Y
5 F x | & 4 xX=8Y ... (6]
is the equation of parabola comparing (i)
l with X* = day
L 4 da= 8 ora =2
v Focus is F(0, a) = F(0, 2)
Q3 Find the focus and vertex of parabola x* = =16y, = X=0 Y =2
(Lahore Board 2013)(Gujranwala Bear, x-2=
x=2=0y=2
(Sargodha Board 2017)(Rawaipindr Be x =2
) Focus is F(2, 2).
Ans. = -16y Equation of direction is;
Comparing (i) with x? = 4; Y= -
4a= 16 =2
a=4 Vertex, X=0,Y=0
Focus is F(0, —a) x-2=0,y=0
Vertex is at origj V(2,0)
Vertex = Q.6 Find the focus and vertex of the parabola
Q4  Find the focd xX= dy-1) (Sahiwal Board 2018)
X '+ 8-y} " {(Lahore Board 2014 G-1I)(A.J.K Board 2017)
Ans. Gwe equ:'llmn ofp (Gujranwala Board 2019 G-11)
X+ 2 _y- +2y & ) Ans. Given equation of parabola is
or  y-% S8 Alding 1 on both sides

x= X-9,y=Y + lreferred to XY-axes with (-9,1) as
origin.
x +9=X,y-1=Y

= Ay-1) (1)

Shifting the origin to (0, 1), we have
x= X+ O0andy=Y + 1

referred ta X'Y-axis with (0,1) as origin.
x=X,y-1=Y

Then equation (1) becomes X= 4y eenee(2)
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Which is a parabola whose focus lies on X = 0, coordinates
of the focus of 2)are X = 0, ¥ = lie,x=0, y-1=1
orx=0,y=2
Thus coordinates of the focus of the parabola
(1) are (0, 2)
Vertex of (2) has coordinates X = 0, Y= 0
ie,x=0,y-1=0
x= 0, y= 1 are the coordinates of the vertex of (1)
Q.7 Write an equation of the parabola with focus
(-3, 1) and directrix x = 3.
(Sargodha Board 2013)(Multan Boeard 2014 G-1, Il)
(Gujranwala Board 2010)(Multan Board 2017 G-1)
(Multan Board 2013)(Sargodha Board 2018)
Ans. Let P(x, y) be any point of parabola then
IPFl = IPM]|
-\ﬁ = Ix =3I
(x+3y+(y-1 —m
Squaring on both sides
(x+3)7+(y= 1= (x-3)
X+6x+9+y -2y+1=x"+9-6x
Y4+ 12x-2y+1=0
Y -2y+12x+1=0
Find an equation of the parabola whose focus is
F(-3,4) and directrixis 3x—4y + 5= 0.
(Lahore Board 2013 G-11)
. Let P(x, y) be a point on the parabola. Len th
perpendicular IPMI from P(x, y) to the directr]
4y + 5= Qis given by
pM) = 2=dy 5L
V32 4+ (42
By definition, IPFl = [PMI
or  IPAZ = IPM2

Q8

or  (x + 3 + (y—4)?=

or 25(x2 +6x+9 +y?
=9x2 + 16y? + 2522

or  16x2 + 24xy + 9y¥% 120x =
is an equation of i

Q.9 Find the equati with Directrix y=
1, length of . Opens downward.

Ans. Here LL' =

As parabola op equation of parabola is
(x—hY= ~da (NI M

But k = stance between vertex and

directrix is ce between vertex and focus

ie. two an is negative because of downward

opening.

(x-h’= - (y + 1)
x*—2xh + h’= —8y-8
x*—2hx + By + 8 + h’=

LONG QUESTIONS

Q.1 Find focus, vertex and directrix of
X+ 8—f+2y =0 (Sargodha Board 2017)
See Short Question 11

Sol:

e equation of dirctrix of
4=0
(Lahare Board 2015 G-11)

y=-2 T DTX

Find an equation of parabola with focus (-3, 1)
and directrix x -2y —3=0.
(Multan Board 2012 G-I, 2015 G-1I)
See Short Question 22

‘Writ the equation of parabola whose focus (-3, 1),
directrix x = 3. (Multan Board 2016 G-11)

See Short Question 19

Find equation of the parabola having the focus at
the origin and directrix parallel to y-axis.

(Sahiwal Board 2015)(Lahore Board 2018 G-IT)

Let P(x, y) be any peint on the parabola with the
focus (0, 0) and directrix x = -2a or x + 2a = 0.
Then:

— = 1(1¢{x) + (0)(y) + 2al
IPM| = [PFl = =0) +(y=0) =
N =07+ (y=0) N
X +y = k+2al

Squaring both sides:
C+y = k+2aF =

Q3

Sol:
Q4

Sal:
Q5

Sol:

C+y = X*+dax+4a°

Y = dax +4a° = y-dax-4a’ =0
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Q.6 Show that an equation of the parabola with focus at
(a cos ¢, a sin &) and directrix
xcost+ysinxa+a=0is.

(Lahore Board 2013 G-H)
(Gujranwala Board 2011, 2019 G-11j)

Sol:  Let P (x, y) be a point on the parabola with the
focus F (a cos &, a sin a) and directrix
xcoso+ysino+as0

Be definition
IPFl = IPMI

'\,(x —acos u.} +(y—asin u]’ w

\}(r:os a)” + (sin o)

Squaring both sides

x*+a” cos’ @ — 2ax cos o+ y* +a’ sin® o — 2ay sin @t
=x"cos” @ +y’ sin’ @+ a’+ 2xy cos & sin &
+2aysino+2axcos @

x (l—t:cvs2 o)+ yl [I—sin2 o) — 2xy cos ot sin @ + 2t (t':os2

o + sin” o) = 4ax cos o+4ay sin o+ a’

x* sin’ @ + y* cos” & — 2xy cos o sin &t + a

=4a(xcoso+ysino)+a’

(x sin ot — y cos u)za 4a(x cos a +ysin a)

Q.7 Show that the ordinate at any point P of
parabola is mean proportional between the lgfgth
of Latus rectum and abscissa of P.

(Faisalabad Boar
Sol:  Let P (x, y) be a point on the parabola
y'= dax then
y = dax
da _y
= y =x
This

¥3)(Sahiwal Board 2017)

(a) Upwird Downward
(c) Right side ) Left side
Q.2 Foc —16y(Sahiwal Board 2013)
(a) ( (b) (0,-4)
(d) (4,0)
Q3 of parabola x® = —16y is:
(Multan Board 2013, 2018 G-I)
(8) y—1=0 b) y+1
(€) y—4=0 (d) y+4=0

Q.4 Focus of the parabola x™ = 5y:
(Multan Board 2013 G-II)
o)

(b) (0.‘
(c) G‘ 0)

equidistant from a fix
called:

(a) Circle
(c) Parabola

Qs
fixed line is
isBoard 2014)

(Multan Board 2014 G-1)
(b) (0,-a)
(d) (-a,0)
igth of the latus rectum of parabola y* = 8x
i3 (D.G.K Board 2014 G-I)
l(:l) 2 (b) 4
() 6 (d) 8

Q.9 The vertex of parabola 3.rz =-8(x—13)is.

(Sahiwal Board 2014)
(@) (3,0 (b (2, 1)
© (3D @ (0, 1)
Q.10 The parabola y* = dax passes tharough:
(D.G.K Board 2013 G-11)
(a) (0,0) (b) (a,0)
(c) (a,2) (d) (0,0)
Q.11 For parabola (x — 1)? = 8(y + 2) vertex is:
(D.G.K Board 2012 G-11)
() (1,-2) (b) (1,2)
(e) (-1,2) (d) (-1,-2)

Q.12 The focus of parabola y = 6x* — 1 equals:
(D.G.K Board 2011)
23
@ (0.5

24

() [o. 5]
2 2
008 -

Q.13 The directrix of the parabola x* = 5y is:
5 5
(a)x+z=0 (b)y_z =0

5 5
() y+3=0 (d) x-3=0
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Q.14 The vertex of the parabola (x — 1)* = 8(y + 2) is: Q25 Focus of the parabola y” = —4ax is:
(Multan Board 12 G-I, D.G.K Board 2010) (Faisalabad Board 2016)
(a) (-1,-2) (b) (2,00 (a) (a,0) (b) (-a,0)
© (0.0 @ (+1,-2) © 0,2) , o
Q.15 Focus of parabola x* = —16y equals: Q26 Focus of parahola x” = —4
(Sahiwal Board 2015) a Bogdgd 2016)
@ (0,4) () (0.-4) () 2. 0)
© (0,16) (@ (0,-16) © (0,2) ,
Q.16 The point on the parabola which is closest to the Q27 The Latus rectum = dax is
focus is: Sargodha Board 2016)
(Multan Board 2012, Multan Board 2015 G-1) (a) x=-a
(a) Vertex (b) Directrix U y=a
(c) Focus (d) Origin Q28 parabola is to y° = 4ax, then
Q.17 The eccentricity “e" of parabola is: 5 to the right of the:
(Gujranwala Board 2014) (b) Y=x
(a) 0<e<1 b e=1 (d) None of these
(cye>1 (d) e=—1 8f the pa.mbulzl is to x* = 4ay, Il'ien
Q.18 The vertex of parabola (x — 1)* = 8(y + 2) is: i parabola is 10 —--— of the x-axis.
(@ (1,-2) ® ©.1) B ppward
© -1,-2) @ (.2) (1S of the amhnla)x: :::w:
Q.19 Equation of axis of parahola x* = 4ay is: P Y 18
(Lahore Board 2015 G-I, ® x=-a
(a) x=0 (b) x=a ©y=0 @ y=-a
(c) y=0 ) y=a Q.31 The vertex of the parabola x* = —day is:
Q.20 The parabola x* =y passes through point. (a) (-a,0) (b) (0,0)
{Lahore Board 2015 G-1) () (0, -a) (d) (0, 2)
11 32 The graph of the parabola y* = —4ax is symmetric
(a) (5. 5) (b) (—. 5 about.
11 (a) X-axis (b) Y=x
(©) (5 Z) (d ( - (c) Y-axis (d) None of these
Q.21 Any chord passing thro Q.33 The focus of the parabola y* = dax is:
parabola is called the: (G| (a) (-a,0) (b) (0, a)
(¢) (0,-a) (d) (a,0)
Q.34 If the focus lies on the y-axis with coordinates F(0,
—a) and directrix of the parabola is y = a, then the
equation of the parabola is:
Q22 (a) x*=4ay (b) ¥ =4ax
(c) x' = —4ay (d) y*=—dax
Q.35 The latus-rectum of the parabola y* = —4ax is:
(a) x=a (b) x=-a
Q.23 Equation of Dire f parabola y* = —4ax is: ) y=a (d) y=—a
(Lah -II)(Multan Board 2018 G-1I) | Q.36 The graph of the parabola y* = —dax lies in
(a) x (b) x=-a quadrants.
)y ) y=-a (a) land I (b) Il and IV
Q.24 Directrix oy’ = 8x is: (Bahawalpur Board 2016) (c) Iand M1 (d) Tand IV
(@) x+2=0 b x-2=0 Q.37 the directrix of the parabola y* = —4ax is:
(c)y+2 (d) y-2=0 (a) x=a (b) x=-a
(c)y=a (d) y=-a
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Q.38 The coordinates of the end points of the latus- Q51 The axis of the parabola y* = ~dax is:
rectum of the parabola y* = 4ax are (a, 2a) and --—. (a) x=a (b) x=0
(a) (-a, -2a) (b) (a, 2a) ) y=a (d) y=0
(c) (a, —2a) (d) (-a, 2a) Q.52 The latus-rectum of the paral ?=—dayis:
Q.39 The opening of the parabola y* = 4ax is to the ———- (a) x=a
-— of the y-axis. ) y=a
(a) Left (b) Upward Q.53
(c) Right (d) Downward (a) Ellipse
QA0 The vertex of the parabola y* = 4ax is: (c) Hyperbola
(a) (-a,0) (b) (a,0) Q54
(c) (0,-a) (@ (0,0)
Q.41 The directrix of the parabola x* = 4ay is:
(a) x=a (b) x=-a
(c)y=a ) y=-a
Q.42 A line joining two distinct points on a parabola is | Q.55
called a --——— of the parabola.
(a) Chord (b) Vertex (b) 1Ml and TV
(c) Focus (d) Dirctrix Nt (d) 1 and IV
Q.43 The focus of the parabola x= —day is: Ris of the parabola y = 4ax is:
(a) (-a,0) (b) (0,0) (b) x=a
(c) (0,-a) @) (0,2) (d) y= a
Q44 The opening of the parabola y2 =—4axis to the lgft [ Q.5 Th dircctrix of the parabola x= —day is:
of the . (a) x=a (b) x=-a
(a) x-ax!s b) x=1 © y=a (d) y=-a
45 '(I":: y'u"st N @ x= 0 . ol The vertex of the parabola x* = 4ay is:
? e point where the axis mee e parabola
@ ca.llccll)m—w- of the parabola. g (@) (-2, 0) (b) (0, 2)
(a) Directrix (b) Vertex () (0,-a) O EO' L
(c) Focus (d) Eccentricity Q.59 The axis of the parabola x* = —4ay is:
Q46 The length of the latus rectum, (@x=a (b) x=0
4ax is: ? (e)y=a (d) y=0
(a) a Q.60 If the focus lies on the x-axis with coordinates F(a,
() 2a 0) and directrix of the parabola is x = —a, then the
Q47 If the focus lies on cqual}nn of parabola is: .
F(-a, 0) and directrj (a) x” =day (b) ¥ =dax
the equation of th (c) x*=—day (d) y* =—dax
(a) x* =day Q.61 If the equation of the parabola is to y* = —4ax, then
(c) x* =—day, opening of the parabola is to the ——--—-— of the y-
Q48 The openi axy.
of the x-; (a) Left (b) Upward
(a) Left (c) Right (d) Downward
(c) Bi Q.62 If the equation of the parabola is to x° = day, then
Q49 The x lies in quadrants, opening of the parabola is to upward of the.
(a) I (b) Il and IV (a) x-axis (b) major axis
(c) IT an (d) Iand IV (c) y-axis (d) minor axis
Q.50 The graph“®f the parabola x* = —4ay symmetric | Q.63 The graph of the parabola ¥’ = 4ax symmetric
about about (Lahore Board 2018 G-I)
(a) x-axis (b) major axis (a) x-axi (b) major axis
(c) y-axis (d) minor axis (c) y-axis (d) minor axis
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Q.64 The graph of the parabola x* = day symmetric Q76 The vertex of the parabiola y* = 16x is:
about (Faisalabad Board 2019)
(a) x-axis (b) y=x (a) (0,0) (b) (1,0)
(c) y-axis (d) None of these () (0,1) (d) (
Q65 The directrix of the parabola y* = dax is: Q.77 The latus rectum of the pagabolagP= -Wax is:
(a) x=a (b) x=-a Board2019 G-11)
(c)y=a @) y=-a (a) x=a
Q.66 The vertex of the parabola y* = —4ax is: (©y=a
Eﬂ; E;n’ 0; ?;; Eg (()):; Q.78 Focus of parab.
c) (0,-a A .
Q.67 The focus of the parabala x° = day is: rathala Baard 2019 4-1)
(a) (-a,0) (b) (a,0)
(c) (0,-a) ) (0,2)
Q.68 The latus-rectum of the parabola x” = day is:
(a) x=a b x=-a (Gujranwala Board 2019 G-11)
(©) y=a @) y=-a (b) y=0
Q.69 The ber e d the of the conic. (d) x=—y
(a) Directrix (b) Vertex m of latus-rectum of parabola y: =4ax is:
(c) Focus (d) Eccentricity (Lakore Board 2019)
Q.70 If the foc_us liE»S on the y-axis wil?l coordinates F(0, (b) y=-a
a) and Directrix of the parabola is y = —a, thendfe
equation of parabola is: (c) x=a . (@ y=a
(@) x* = day (b) ¥ =4dax Q.8 ), Parabola x™ = - 8y opens: (Mulian Beard 2019)
(c) y?=—dax (d) x*=—day (a) Rightwards (b) Leftwards
Q.71 Parabola having equation x* = 4ay op (¢) Upwards (d) Downwards
(Sargodh 2017) | Q.82 The equation of directrix of the parabola
(a) Towards left (b) Towards right x'= day is: (Rawalpindi Board 2019)
(c) Upwards (d) Do (a) x=a (b) x=-a
Q.72 The directrix of the parabol, © y=-a d) y=a
Q.83 The co-ordinates of vertex of Parabola
(@) x+2=0 X+8—y+2y =0 will be
on "i'ch)eyl,e::l: Sf La (Sargodha Board 2019)
equals: @ (9,1 (b) (9,1)
(a) 13 © (9,-1) ) (-9,-1
(c) 4 Q.84 Axis of parabola y* = 4ax is
Q.74 The lengd'of taliis rectyfn of parabola x* = Sy is. (Sahiwal Board 2019)
(Gujranwala Board 2018) (a) y=0 (b) x=0
(a) (b) 20 ) y=a (d) x=a
(©) % ) 10 Q.85 Directrix of parabola x” = 20y is:
Q.75 Focus of the Parabola = 4ay is: (Multan Board 2019)
(Bahawalpur Board 2019) @x=10 (b) x=3
@ (@.0) ®) (2,0 @y==5 @ x=-3
() (0,2 (d) (0,-a)
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SUMMARY OF STANDARD ELLIPSES

Equation +§ —La>b

B,

cf=a’-b’

Focus

Directrics

Major axis

Vertices

Coverties

Center

Eccentricity

Graph

Note: In each cllipse
Length of major axis = 2a, Le

Length of Latesrectum =
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MULTIPLE CHOICE QUESTIONS

Q2

Q3

Q4

Q5

Q6

Q7

Q8

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

The length of latus rectum of ellipse

R (v—2y

%L + QI‘S_Z) =1 (Sargodha Board 2013)
@ 1 (b2

(c) 4 @12

Ifa>b, lhcnfocmfclhpse-: +r? =1are

(Multan Board 2013 G-I)
(2) (#a,0) (b) (0, +a)
(c) (0, ae) (d) (ae, 0)

hy* 98
The centre of the ellipse L’%—]' + %—l) =1.

(Multan Board 2014 G-II)

(@) (h, k) (b) (-h, —k)

() (-2.K) (d) (h,-k)

For ellipse _I+L =1, a > b where (£c, 0)fare
focis if: (Sahiwal Board 2014)
(a) =a’+b’ (b) =a’-b’

(c) *=—a’+b’ (d) F=—a’— b’

(@) (-1,-1)
(c) (0, 0%

The distance between f

(a) ale?
(c) 2ae
The centre o]
(D.G.K Board 2010)
(a) (0,0) (0,4)
(© (1,2) d) (4,00
Thel tum of the ellipse 6+9= I:
(D.GK Board 2010) (Lahore Board 2016 G-I)
1 2
() g b3
9
© 3 @9
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Q.9 The end points of the major axis of the ellipse are
called its: (Multan Board 2015 G-I)
‘A.J.K Board 2017)
(a) Focii (b) V,

(c) Co-vertices

Q.10 The centre of circle x*
(Multan Board 2012 G-}
(a) (6,5)
() (5,6)

Q.11 Length of

5 = 1, co-ordinate (0, b) represents:
PBoard 2012 G-I)
(b) Co-vertices

(d) Origin
2
entricity of ellipse 2_x5 + {E =1 equals:

(Multan Board 2011 G-H)
5 4
(2) 3 (b3
5 3
©3 @3

.14 The centre of ellj SE“-{-)’T— 1 equals:
P q
(Multan Board 2011 G-1)

() (0,0) (b) (0, a)
(c) (0, b) (d) (a,b)
Xy 2 ]
Q.15 Foci of the ellipse Pl “‘;7_ = | where ¢*= a* - b*
are: (Lahore Board 2013 G-1I)
(a) (£c,0) (b) (0,£c)
©) (e, x¢) @ (xe,0)
Q.16 Foci of cll1psc 16+ {5— 1 are:
(Lahore Board 2013 G-1)
(a) (x1,0) (b) (0,£1)
(c) (£2,0) (d) (0,£2)

2 2
Q.17 Length of minor axis ofﬁ: +¥l:r =1(a>b)is:
(Lahore Board 2012 G-H)
() b
(d) 2b

(a) a
(c) 2a
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Q.18 Length of latus rectum of 9x” + 4y” = 36 is: Q.27 The length of major axis of the e]llpsc + Mr =1,
(Lahore Board 2012 G-I) a>bis:
3 8 (a) 42
2 b =
@g (b) 3 (© 4b
3 4
(O 3 Q.28 The major axis of the
Q.19 Mid point of line segment joining faci of ellipse is (a) x=0
called its. (Rawalpindi Board 2016) ©y=0
(a) Centre (b) Vertex Q29 The length of
(c) Directrix (d) Major axis 22
e Setas, fultan Bord 2017 G-I)
Q.20 The directrics of the ellipse ;r+ g: =1l,a>bis:
2a
(a)x:ifi (b)x:ig
2
c ¢ : lheellipse"éz-&—g: l,a>bis:
(©y=x3z (@ y==7
. (b) (0,2b)
Q.21 The centre of the eliipse% + ﬂ-:: l,a>bis: ()] (0 +a)
(a) (a, 0) (b) (£b,0) Q3 tre of the elllpseg.v + lr =1l,a>bis:
© (0.0 @0,x2) oo (b) (£c,0)
Q.22 The eccentricity of the clllpse = +b!; 1,a © (2,0 (d) (0, 2)
Foci of ellipse lic on the
(a) e =§ >1 (b) e:% <1 (a) x-axis (b) major axis
R (c) y-axis (d minor axis
48
© a The major axis of the ellxpse—x+ %— l,a>his:
2 2
en b+ L (a) x=a (b) x=0
standard form. () y=a (d) y=0
. 2
(a) Ellipse Q.34 The vertices of the ellipse‘:_z+‘;fz: l,a>bis:
(c) Hyperbola
(Faisalabad Board 2018)
Q.24 The foci of the (a) (0, % (b) (£b,0)
(@ (0.%c) ©) (£a,0) (d (0, i a) ,
(c) (xa, Q.35 The directrics of the ellipse g—z{»gz =1,a>bis:
Q.25 Eccentricity of t @ x= t_:_z (b) x= :t:
(a) (b e<l c ¢
(c) e (d) None of these @ y=+7 (d) y==7
Q.26 The verticegof the e“-lPSE_"""v“!-l a>bis: Q.36 The covertices of the ellipse E:-a-ﬁ;: 1,a>bis:
(a) (0,%a) (b) (£c,0) (a) (0, +b) (b) (b, 0)
(c) (£2,0) @) (0,%¢) (c) (xa,0) (d) (0,+a)
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Q.37 A line that touches the curve without cutting
through it is called.

(a) Straight line
(c) Normal line

(b) Tangent line
(d) None of these

Q.38 The length of Latus rectum of the ellipse.
5} +§ = 1is. (Faisalabad Board 2017, 2018)
(Lahore Board 2017 G-I)
2 a’
@7 (b) 37
2 2ab
(©) 37 (d) 2al
Q.39 Vertices of ellipse with equation x* + 4y° = 16
are. (Sargedha Board 2017)
(a) (#4,0) (b) (0,+4)
(c) (2,0) @) (0,%2)

Q.40 Eccentricity of an ellipse is.
(D.G.K Board 2017 G-1)(Rawalpindi Board 2017 G-1I)

(a)e=1 (b) e>1
(c) O<e<1 (d) e=0
Q.41 Vertices of the ellipse% +% =1are.
(Sargodha Board
(a) (0,45) (b) (#5,0)
(c) (#4,0) (d) (0,%4)
Q42 Length of major and minor axes of ellip!
X+ 16y° = 16 is.
(a) 4,1 (b)
(c) 8,2 d
Q43 The length of latus rec
2 2
;_6 +§3 =1
25 25
@
25
©) 3¢ (P

r 3
Q.44 For ellipse g: +pT = 1, (a > b) then eccentricity e
= (Lahore Board 2018 G-1I)

a

(a)

Tepresents.

jranwala Board 2018)
Parabola
Circle

is.
(Multan Board 2018 G-11)
(b) (#5,0)

(d) (£3,0)
d-points of minor axis of an ellipse are

(Faisalabad Board 2019)
I(c) Covertices

(b) Vertices
(d) Centre
Q.48 Eccentricity of an ellipse is
(Gujranwala Board 2019 G-11)
(b)ye>1
(d) e=0

(@) e=1
(c)0<e<l

2 2
Q.49 The centre of Ellipse% +‘yl— = 16is:

(Rawalpindi Board 2019)
(b) (1,4)
(@) (0,0

(@) 4,1)
@© (-1.4)

xz 1
Q50 For ellipse 37 + %z =1; a%’ will be equal to:

(Sargodha Board 2019)
(a) b*—a’ (b) a%(1 —b%)
() a® - b° (d) a*+ b’
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SUMMARY OF STANDARD HYPERBOLA

2

Equation

Foci

Directrices

Transverse axis

Vertices

Eccentricity

Center

Asympiotes

Graph
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EXERCISE 6.6
SHORT ANSWERS TO THE QUESTIONS

Q.1 Define hyperhola. (Lahore Board 2013)
(Sahiwal Board 2013)

Ans. Hyperbola:
Let F be a fixed point and L be a fixed line not
containing F. If P(x, y) be any point in the plane
such that IPMl is the L distance of P from L, then
set of all points P(x,y).

IPFI 3 s
Such that PM|= € > I is called a hyperbola. F is

called focus and 'e¢' is called eccentricity of
hyperbola.
Q.2 Define asymptote.
Ans. A line, which touches a given curve and the point
of contact, is at infinity.
Find the foci and eccentricity of the hyperbola
2 o2
% 9=1
. Given equation can be written as
(y-02 (x-0p
2 - 3 = 1 ()
Here a=4,b=3
Since 2=a+ b =c2 =

- c_3
Eccentricity = e= ;= 7

Q3

16+9=25 = ¢

The transverse axis of (1) lies along the y-axit
Coordinate of foci are (0, £5)
Q.4 Find the center, vertices, foci

Vertices: (£2,
Equations of directgices are x =i%

The transverse axis of (1) lies along the x-axis
Coordinates of foci are (i\“_l 0)

P equations of directrices ol';‘—6

Q.8 Find the foci, vertices and eccentricity of the
hyperbola

o2 =16 + 49 or
Foci are: (0, i-\lé_S)
Eccentricity: = 2

Vertices: (0, +4)

(Bahawalpur Board 2019)

(Gujranwala, Sargodha Board 2018)

t Question 7

Q.Z,Fi the center, foci, ecc;:nuiczily vertices and
X

(Sairiwal Board 2018)

: See Short Question 5

MULTIPLE CHOICE QUESTIONS

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

H

Q.1 Foci ufhypcrhulasg' —%r =1 are:
(D.G.K Board 2014 G-I)
(a) (£a,0) (b) (0, a)
(e) (0, 2ae) (d) (2ae, 0)
Q.2 Asymptotes are very useful in graphing.

(D.G.K Board 2015 G-1, D.G.K Board 2014 G-1I)
(a) Circle (b) Parabola
(c) Ellipse (d) Hyperbula

Q.3 Vertices of hyper‘nul::—'i ﬁz =1 are:

(D.G.K Board 2013 G-1)(Rawalpindi Board 2017 G-1)
(Multan Board 2011 G-11)
(b) (0,£a)
(d) (+ae, 0)
(Lahore Board 2012 G-1)
(b) ¢*=a*+b?
(d) B*+b*+c?

(2) (£a,0)

(c) (0, *ae)
Q.4  For hyperbola.

(a) ¢*=a’-b*

() b*=a’+c?
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> 2 . T
Q.5 In equation of the hyperbola “‘; 5: I the value | @15 The vertices of the hyperholaizugz= Lis
of = e (a) (0, %c) (b) (xc,0)
(@ a+ b (b b*—a? (c) (£a,0) (d) (0, o,
(c) a’- b (d) b’ - o’ Q.16 The directrices of the hyp 1are
Q.6 The lines e called asymptotes of the
hyperbolai—i: =1
_.B byl
@ x=%7y ) y==¢ x
L] b
() x=x,y ) y==7

;2
Q.7 The transverse axis of the hyperbola f‘:— ';; =1lis:

(a) x=0 (b) x=a 2 ]
(c) y=0 ) y=-a 2013 G-11)(Gujranwala Board 2018)
(b) e=1

(d)e>1
2

2
X

1
Q.8 The transverse axis of the hyperbola ﬁr— b= 1is:

(@) x=+a (b) x=0 ntricity of‘\;— —x"= 1 equals.
(c) y=%b @y=0

X (Rawalpindi Board 2018)
Q.9 The eccentricity “e” of the hyperbola a% =1

=2
s I(ﬂ) (b) N

c [4 -
(a)e=;>l (b) °=E<l ' (C)BZE (d)JZE
©e =4 < (d) None of these 0 The two separate parts n-f hyperbola are called:
(Faisalabad Board 2019 G-11)
< ¥y y (a) Foci (b) Vertices
Q.10 ;r lr 1 is the standard equation of (c) Directrices (d) Branches

(a) Ellipse (b) Par; EXERCISE 6.7

(c) Hyperbola (d) Ngpe o se

The conic is a hyperbola, j SHORT ANSWERS TO THE QUESTIONS

(@ e=1 ( Q.1 Find the equation of tangent to the ellipse
(c)0<ex1

Q.1

x2

2
- = 3 ﬁ: 1at (a cos 8, b sin 8)
Q.12 For hyperbola =

2 2
(a) a*+b* Ans. Given :—2 + y])a: R 4§
l_ bl
©a !: Differentiating w.r.t. x
Q.13 The dire T=1are 1 1 dy
. b 31'2x+b1'2ydx_0
(a) = 2y dy  2x  dy  xb’
t = %'dx__?édx__;r
(c) y= @ x=%3 91] _ _acosB.b® _ bcos@
R dx[(acos®,bsin®)~ " bsin®.a® -  asin®
Q.14 The centre of the hyperbola '! §= lis is the slope of tangent line
(a) (0.0) (b) (xc,0) Slope of normal line at P = asin

© (£2,0) @ (0,+a) bcos
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. . Q.3 The line y = mx + ¢ will be tangent to the parabola
Now equation of tangent at P is ¥ = dax if: (Lahore Board 2016 G-1)
bsin@= bcme(x acos 8) a
y = Tasin® (a) ¢ =—am’ (b) c==
¥

. . X
bsmG—sm"‘B: —;cosﬂ + cos’@

X
;cnse + %sinﬂ: cos’ + sin’ @

or Zcos@ + Lsin@= 1
a b
Q.2 Find the equation of tangent to the hyperbola

g—b‘[;: 1 at (a sec 8, b tan 9)

. xz 2
Ans. lecn;:—{;: ) P { § ]

Differenliau'ng w.r.l x, we have

1 dy _ _1 2x dy b
5127( FZY =0= -‘Y' R ﬁ
Q!] _ ‘(asecel_ b sec 8
dx {asec® btan®) a’(btanB) atan®

is the slope of tangent line

ﬂlﬂ.ﬂg
bsecq

Now equaticn of tangent at P is

b sec 6
atan@

Slope of tangent line at P= —

y—-btan@= (x —asec 0)

lang
b

Y
b

(y=btan @)= L;q(xgasac

tan 8 —tan2 6 = %sece—s

X

=lsecﬁ—!tan9= sec” B

P(x1, y1) is? (Bahawalpur Baard 2016)
(@ xx +yy=a’  (b) xx;—yy, =
(c) xyl-l-yxl:n! () xyl—yxl=nz

©c=a(l+m) (d)

Q.4 The parametric equati X4y =r
are:
(a) x=rsin®,y=
(b) x=rcos
(c) x=rca
(d) None of these
Qs Iine to the circle x>+ y*=a’at

is: (Gujranwala Beard 2012)
(b) xyr=-x1y

B) XX (d) xx, +yy;=2a’

+yf_= 1at(2,
(D.G.K Board 2012 G-1)

2
0 of tangent to the ellipse XI

,(:l);+y—l

(c) 2x+y=1

) x+3=1

(d) None
The straight line y = mx + ¢ is tangent to ellipse

% +b“'rz =1if. (Lahore Board 2018 G-1I)

(1) C=a'm’=b" (b) ’=b'm +2a’

(c) ¢’ =b’m’ - (d) d=a'm’ + b’

Q.8 Slope of tangent to parabola y* = dax at (a, 2a) is:
(Bahawalpur Board 2019)
(a) 3 (b) 2
(c) =1 (D1
Q.9 Slope of tangent to the curve x* —y* — 12 = 0 at
point (4, 2) will be equal to
(Sargodha Board 2019)
1
(a) 4 (b) 3
1
©2 @ 5
Q.10 The equation of tangent drawn from point (2, 1)

to the circle x* + y* + 2y = 0 will be
(a) 2y+x=0 (b) 2y-x=0
(c) 2x-y=0 (d) 2x+y-5=0
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EXERCISE 6.8

MULTIPLE CHOICE QUESTIONS

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

Q.l

———-—, ¥y =X 5in 0 + Y cas 6 are equations of
transformation for a rotation of axes through an
angle 8, (0 < 8 <90°).

(a) x=Xcos O+ Y sinB
(b) x=XsinB-Ycos 8
() x=XcosB®-Ysin@
(d) None of these

The general equation of second degree Ax® + By’
+ Gx + fy + ¢ = 0 is a\an ------— -— if A= B and
both are of opposite signs,

(a) Ellipse (b) Parabola
(c) Hyperbola (d) Circle

The general equation of second degree Ax® + By’
+Gx + Fy +c=0is a\an if A# B and
both are of the same signs.

(a) Parabola (b) Ellipse
(c) Hyperbola (d) Circle

The general equation of second degree Ax’
+Gx+Fy+c=0isa\an --—if A=B #0.

(a) Circle (b) Parabola
(c) Hyperbola (d) Ellipse

&
&
&

Q2

Q.3

Q4

Q.5 The general equation of second degree.
ax® + by’ + 2hxy + 2fy + ¢ = 0 is a parabola if
(a) ' —ab=0 (b) h’—ab=0
(c) h'—ab<0 (d) b

The general equation of se

Q.6
ax’ + by’ + 2hxy + 2g
or acircle, if
(@) " —ab=0
(c) h’—ab<0

d degree Ax* + By"

if either A =0

Ky + 2fy + ¢ = 0 is a hyperbola if
(b) h’-=ab<0
(d) h'-=ab>0

angle’ 0 of ax® + by’ + 2hxy + 2gx + 2fy +c =0 is

given by —-——--, , where 0 < 6 < 90°
0= (b an2e=—2L
(a) tan “a-b (b) tan =a-b

2h
(c) tan 26 =——

b (d) None of these
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EXERCISE 7.1

SHORT ANSWERS TO THE QUESTIONS
Q.1 Define Scalar quantities.
Ans. Physical quantities, which has magnitude but no
direction. The examples are time, population,
mass, volume, density etc.
Define Vector quantities.
Physical quantities, which has magnitude as well
as direction. The examples are displacement,
velocity, acceleration, force, weight etc.
Define a Unit vector. (Lahore Board 2018 G-I)
A vector whaose magnitude is unity is called a unit

Q.2
Ans.

Q3
Ans.

~ -
vector, The unit vector a in the direction of a is

-
iven by 2= 2
‘ El
a
Define a Null vector.
A vector of zero magnitude is called a null ve|
It has no specific direction.
Define Paosition Vector.

Q4
Ans.

Qs
(Rawalpindi Board

Ans. A vector, whose initial point is the origin O an
whose terminal point is P, is calle position

N —
vector of P and is writtenas OP .

Q.6 Find the magnitude of the ve:

(
Ans. T = [3,-4)
T =3i-3j
1= \GF + (4)3
ITI= 49+16
= 25

Find the
vector v,

tor in same direction as the

Q.7

¥=2i+6j (Multan
(D.G Khan Board 2017

r@a Board 2017 G-LD(Rawalp indi Board 2019)

.10 Find a unit vector in the direction of the vector
N

-z—i— 5_, (Lahore Board 2010 G-1I)
1

E=-

Ans. y=—i——j
v 2t 7

2

-t

2

Unit vector in the direction of

_3r

"l

Q.11 Find a unit vector in the direction of the vector
yv=2i-j (Sahiwal Board 2014 G-II)

1=

y=9=

Ans. v=2i- j

M = +(-1f = Va+T =45

Unit vector in the direction of ¥
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Q.12 Find the sum of the vectors ;;.é and CD, given
the four points

A(1,-1), B(2,0),C(-1,3) and D(-2,2).
(Gujranwala Board 2012)(Lahore Board 2014 G-1I)
(Faisalabad Board 2019 G-II)

Ans. Given A(I -1), B(2,0), C(-13), D(-2,2)

OA si-j. OB =2i,

OC =-i+1j, 0D=-2i+2j

ER amm wEn

AB =O0B-0A =2i-(i-j)=2i-i+j=i+]

. d

D = 0D-0C = (- 2;+2;) (-i+34)
—--2|+21+.r-—3j i—Jj

Now AB+CD-{+J—|'—_} :é

Q.13 If O is the origin and OP AB find the point
P when A and B are (-3, 7) and (1, 0)
respectively?  (Gujranwala Board 2019 G-I)

(D.G Khan Board 2014 G-I){Lahore Board 2016 G-1)

Ans. Given: A(—B.?) and B(l,ﬂ). Let P(x.y).

um s
Since OP = AB
an um wm
OP = OB-0A
xityj=i-(-3i+7))
xi+yj=i+3i-Tj
xityj=4i-7j
x=4 and y=-7
Thus the coordinates of the point P

A when points B, C, D
respectively.

(Multan Board 2014 G-I

Ans. Given: B(1,2), C

Let coordinates

wm um
Since AB = CD

u wm

x=-5and y= -4
Thus coordinates of A are (—5,—4) .

Q.15 Find a vector from the point A to the origin

where AB = 4i - 2j and B is the point (=2, 5).
(Rawalpindi Board 2013)(Bahawalpur Board 2016)
(Lahore 2014, 2017 G-I)
(Faisalabad@Board 2019 G-I)

Ans. ﬁ: OB - 0A
Oh= OB - AB

OA=

—2i+Sj—

Nector of a point which divide the
yith position vector 5i and puiut

akh reBaardZﬂlS G-11, 2013, 2014 G-1)
E-Sl.f OF =di+ j and

q+p
5(51) +2(4i + j)
5+2
25i+8i+2j
T
v 33 +2] 3, 2.
r= _+ J
77 1%
Q.17 Find position vector of a point which divide the
join of P and Q with pesition vectors
2i -3j and3{ +2j inratiod: 3.
(Gujranwala Board 2016)
Ans. Here, OP=2{ -3j,0Q=3{ +2j
and p:q=4:3
3(2i-37)+4(3i+2j)  6i-9j+12i+8;
3+4 B 7
18i—j
~ 1 7°
LONG QUESTIONS
Q.1 Find the vector from the point A to the origin

1
r=

— A A
where AB =4i - 2j and B is the point (-2,5).
(Multan Board 2013 G-11, 2016 G-I)

Sel:  See Short Question 25
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MULTIPLE CHOICE QUESTIONS

Q.l

Q.2

Q3

Q4

Qs

Q6

Q7

Q8

Q9

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

The unit vector of a vector V is:
(Faisalabad Board 2013)

v
@ = ) VI
Vi
i v
© 5 OFd

The magnitude of vector is also called its:
(Sargodha Board 2013)
(a) Parameter (b) Variables
(c) Point (d) Norm
Unit vector in the direction of v = 2i —j is:
(Sahiwal Board 2013)

(@) =3 (b) \ﬁ
(©) N () 5
Magnitude of the vector V = [3, -]
(Multan Board 20134G-11)
() 3 (b) 4
(©) 5 ) 6

—
If P =(a, b), Q = (a;, by) then PQ is:

(2) 4i+5)
(c) 4i-5]
The direction cosi

(a) (1,0,0)
(c) (1,1,0)

i—ij.thenlgl=

(Rawalpindi Board 2017 G-11)
(a) 1 (b) O
1
©3 @ 4

Q.10 fOA=72,0B=T,then AB is:
(D.G.K Board 2012 G-II)

(d)
Q.11 If U = k V, then vect

direction when:

(a) K<0

() K>0
QI2Ifi-3j+k
A equals:
(a) -2
(c) -3

¥ (Multan Board 2015 G-I)
b 2

@ _12:%
im of U = [x,y] in R” is:
(Lahore Board 2013 G-11)
b +y
G
.15 Magnitude of the vector V. =—j+j is:

(Lahore Board 2012 G-11)

@1

() \2

(CRVE (@ 4
Q.16 A scalar quantity, is one that possesses only
(a) Magnitude (b) Direction
(c) Bothaandb (d) None of these
Q.17 Velocity, acceleration, force, weight are examples of
(a) Vectors (b) Scalars
(c) Unit vectors (d) Bothaand b
Q.18 Time, density, temperature, length, volume, speed
and work are examples of
(a) Vectors (b) Scalars
(c) Unit vectors (d) None of these
Q.19 The law of parallelogram of addition was used by
Aristotle to describe the combined action of
(a) One force (b) Two forces
(c) Three farces (d) None of these
Q.20 For any two vectors u=[x,y] and v = [x", y'], u +
v=
@) [x+y,xX'+y] (b) [x+y,x" +¥]
() [x+x",y+Y] (d) None of these
— -
Q.21 If AB=v, then |-AB| —-----
@ -y (b) v
(c) vl (d) —Ivl
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.22 Two vectors are said to be equal, if they have ------
magnitude and --------—-- direction.
(a) Same, same (b) Opposite, same
(c) Same, opposite  (d) Opposite, opposite
Q.23 If u and v are two vectors, then difference of these
two vectors are u + (—¥) = -——-----—-
(a) y—u (b) u-v
(chu+y o
Q.24 Let A and B be two peints whose position vectors
are a and b respectively. If a point P divides AB in
the ratio p : q, then the position vector of P is
given by r = -
a b a+qb
(mE—j%~ w)E;:%=
pa-gb pb+qga
© p+q @ "p¥q
Q.25 The vector u = [x, y] in R’ can be uniquely
represented by
(a) xi+yj (b) xi-yj
© yi+xi ) yi+xi
Q.26 The null or zero veetor in R* is Q = ~-———-. )
(@) [0] () [0,0]
(c) [0,0,0] (d) None of these
Q.27 If terminal point B of a vector .;133 coincid
its initial point A, then IABI =
(@) © (b) 2
(c) 1 (d) None of thege
Q.28 O =0, 0] is called the
(a) Unit vector (b) Null vector
(c) Position vector  (d) Non
Q.29 The vector j = [0, 1] is called un
(a) x-axis i
(c) z-axis
Q.30 Two vectors u = [x,, y;;
equal if and only if:
(@ xi=x2=y=
by =ynz=
(C) X1 =X Y=
(d) None offth
Q.31 Letu and¥ be ectors in plane or space
have same initial en the dot product of u
and y is defined \Byfll.y = -—---—-, where 8 is the
ang| d v and lies in [0, @t].
(a) u.w (b) lul.lvl
(c) lul.lvlges 6 (d) None of these
Q.32 A unit v&tor is defined as a vector whose

magnitude is:
(a) 0
()1

(Multar Board 2017 G-I)
(b) 2
(d) None of these

Q.33

Q.34

Q35

_-

Q4

Q42

Q43

Q.44

A vector, whose initial point is the origin O and
of

whose terminal point P, is called the

the point P and is written as 6;’
(a) Unit vector

(c) Position vector
A veetor u is called a
(a) 0

©1

A vector v is -----
scalar.

(a) Equal
(c) Parallel
The vccmr

(d) None of these
re -—-—-— if and only if they are
multiple of each other.

(b) Perpendicular

(d) None of these

tude, length or norm of vector

(b) X*+y°

(d) xi+y

(a) Entropy (b) Weight

(c) Calorie (d) Kinetic energy
Which of the following is a vector quantity.

(a) Centrifugal force (b) Time

(c) Temperature (d) Distance

Which of the fallowing is not a vector quantity.

(a) Weight (b) Mass
(c) Force (d) Velacity
Ifl_; =1l thenaisa

(a) Free vector
(c) Null vector

(b) Unit vector
(d) None of these

e a .
Let a be a non-zero vector, then = is a

(a) Scalar quantity
(b) Unit vector parallel to ;

(c) Unit vector perpendicular to a
(d) Reciprocal vector

fa=A ;, then A is equal to:

-

@2 (b =
lal lal
-

[c)ilal (d) lal
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Q45

Q46

Q47

Q48

Q49

iy

Qs

Q.52

Q.53 !

Q.54

Mark the wrong statement. Two vectors can be
(a) Added (b) Subtracted

(c) Multiplied (d) Divided

If P(x, y, ) be any point in space, then

-
OP=xi+yj+zkis

(a) Position vector of O (d) Position vector of P
(c) Unit vector (d) Displacement

The difference between the position vectors of two
points is called the

(a) Distance
(c) Speed

Two vectors are equal if they

(b) Velocity
(d) Displacement

(a) Passes through the same point
(b) Are parallel to each other

(c) Area parallel to each other and have same
direction

(d) Have equal magnitude and have same direction

=
If terminal point B of a vector AB coincides with

-
its initial point A, then AB is known as
(a) Scalar

(c) Unit vector

(b) Free vector
(d) Null vector

If u =[x, y] and v = [x’, y’] are twa vectors, the
difference between two vectors are u

(@) [x-y.x-yl (B [x-y,x"—
(€) [x+x",y+Y']

(a) x-axis
(c) y-axis
The vector j = [0,1] i
(a) Position vecto;
(c) Unit vector

gative of each other
nitude but

Opposite, same

(c) (d) None of these

- —
,OB =b ,then AB =

If OA

(Gujranwala Board 2019 G-I)
@a -1 ® 32+
©b -3 @F +a

EXERCISE 7.2

SHORT ANSWERS TO THE QUESTIONS

A =3.

Bogird 2013)(Rawalpindi Board 2017 G-1I)

‘Multan Board 2013, 2018 G-11, 2017 G-I)

di Board 2016)(Lahore Board 2017 G-1)
(Bahawalpur, Sargodha Board 2018)

A A A
lai+(a+1)j+2kl = 3
Vol +(@+ 1Y +4 = 3
Squaring
Cref+20+ 144 =
207 +20.+5-9
207 + 20— 4
o +a-2
o +20-o-2
a(a+2)- 1(a+2)
(a+2)(a—1)
= a=1-2
Q.3 Find a vector whose magnitude is 4 and is
parallel to 2{ -3 + 6k
(Lahore Board 2016, 2018 G-1)
(Bakawalpur Board 20/6)Rawalpinds Board 2017 G-11)
(Gujranwala Board 2019 G-I)
Ans. Let a =2i-3j+6k

(2) +(<3) +(6) =vA+9+36 = /49 =7

o

L}
(=T = = = I = = -]

Unit vectorof @ = @ = 4. l(2,‘—3_,,'+ﬁ[;)
la| =7
Thus, required vector parallel to a is
8 2. 24
4d =4|=(2i-3j+6k)|=zi——j+—k
[Hla-sivat)] - 3i-2 e 3%
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QA Find a vector of length 5 in the opposite Q.8 Find the direction cosine for the vector
direction of v = j - 2j + 3k. ¥y=3i—-j+2k (D.G Khan Beard 2017 G-I)
(Gujranwala Board 2013, 2019 G-11) (A.J.K Board 2017)(Lakore Board 2015 G-II)
(Multan Board 2013 G-1)(Lahore Board 2017 G-1I) Ans.
Ans. v = i-2j+3k M=+ (-1)+2 =

W= 1P+ (—2)3 + (3)1
Ivl= -\‘l +4+9 14

Vo3
IR
Required vector= 5(V) = —5(1:ﬁ_4+3k)

=5 . . .
= -\fﬁ (i-2j+3k)
Find the constant a so that the vectors
v =i-3i+dk and w = ai+9j-12k
(Multan Board 2014 G-1I)
Ans. Given y = i-3i+4k and w = ai+9j-12k

Qs
are parallel.

Since v and w are parallel.

1 4 I -1
- gE— = —=—>a=-3
a -12 a 3
Find the direction cosines of the vector
6i-2j+k (Sargodha Board 2010,
(Gujranwala Board 2010, 201

Ans. Letv=6i—-2j+k

W = 6+ (2 + (1)

Ivl \]36 +4+1

M = 3

v l!leﬁ

So

]
9

ultan Board 2018 G-1I)
(Sahiwal Board 2019)

=1+4+16 =21
The direction cosi nes of PQ are 2 A
J_ «f_ V21

Direction cosines are

LONG QUESTIONS
Find a vector whose magnitude is 4 and parallel to
2i—3j +6k. (Sargodha Board 2013)
Sol: See Short Question 9
Q.2 Find two vectors of length 2 parallel to the vector.
v=2i-4j+4k (Gujranwala Board 2014)
(D.G Khan Board 2017 G-11)
(Rawalpindi Board 2017 G-11)
Sol:  Let v= 2i-4j+4k
WM = @+ +@? = Ja+16+16
= A36= 6
. 2i—4j +4k
v = —%

2i-4j +4k

+20 = +2x c

required vectors =

= % (2i - 4j +4k)
So required vectors are

+§k (same direction) and

i~3k (opposite direction)
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MULTIPLE CHOICE QUESTIONS

Q.2

Q3

Q4

Q.5

Q.6

Q7

Q.8

Q9

Each question has four possible answers. Select
the correct answer and encircle it.
If a, B, v are direction angles of a vector, then
Cos’a + Cos’p + Cos’y=

(D.G.K Board 2014, G-11)
(b1
)3

(a) 0
(c) 2

— -,
Projection of balong ais:
(D.G.K Board 2013 G-1I)

2% Z.%

@ = ® — =

lal la bl
(© o L

B ar
If 3i + j — k, and Ai — 4j + 4k are parallel vectors,
then value of A is:  (D.G.K Board 2012 G-1)
(a) 3 (b) -3
(c) =12 (d) —4
If i — 3 + 4k and Aj + 9j — 12k are parallel, thén A
equals:
() -3 3
(c) =2 2

Two vectors a and b are co-planar if

implies: (Multan Board
(a) p=0,q#0 (b) p#
() p=0,9=0 ) p

Direction cosine of z-axis

(@) [1,0,0]
(c) [0,1,0]
Magnitude of v

(a) 29
(c) 28
ICas ot i + Sin oj ¥4 o]

(Lahore Board 2012 G-1)

(2) 0 () 1

(c) -1 ) 2

‘Which of tgiples can be direction angles of a single
vector = (Rawalpindi Baard 2016)

(a) 90°, 90°, 45°
(c) 45°, 45°, 90°

(b) 0°,0° 45°
(d) 30, 30° 30°

Q.10 If a, ﬁ 7 be the direction angles of a vector, then
cos’al + cos’P + cos™y equals.

(Lahore Board 2016 G-1)
(a) -1 (b) O
©1 (d)
The vector i = [1, 0, 0] is{eall -}
axis.
(a) Unit vector (
(c) Position vecto
The vector j = [0,
axis.
(a) Unit vectd
(c) Position
The vector K

along x-

)

Q.1

Q.13

(b) Null vector

(d) None of these

ares of direction angles is equal to:

(b) Any vector

(d) None of these

=0, 1, 0] is called unit vector along
(b) y-axis
(d) None of these

Q. The vector k =[0, 0, 1] is called unit vector along

(a) x-axis (b) y-axis
(c) z-axis (d) None of these
7 The vector i =[1, 0, 0] is called unit vector along
(a) x-axis (b) y-axis
(c) z-axis (d) None of these
Q.18 The magnitude, length or norm of vectoru = [x, y,
z]is lul= ——
(a) \;‘xz - yl -7 (b) \fo +y°
) 2+y +2° )y +2
Q.19 Cos® 0.+ cos’B + cos™y = ———--.
(@0 (b) 2
©1 (d) 3
Q.20 The magnitude of the vector V’ =ai+bj+ck.
(A.J.K Board 2017)
(a) B +b*+ (b) a+b+c
(©) a’+b +¢c’ RV
Q21 1f V=—j=2j - 3k, then Iyl =
(D.G.K Beard 2012 G-11)
(a) —~6 (b) —14
() \14 @ 6
Q.22 Length of vector 2i —j — 2k is.
(Lahore Board 2018 G-1)
(a) 2 (b) 4
() 3 (d 5
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Q.23

Q.25

Q26

Q27

Q.29

Q.30

-

Q3

The direction cosines af y-axis are.
(Lahore Board 2018 G-1)

() [0,1,0] (b) [1,0,0]
() 10,0, 1] (d) [0,0,0]
If Vis any vector then vector of magnitude S
opposite to Tr’ is. (Lakhore Board 2018 G-I)
@ sV ® -5V

v v
() 5— 0 -5—

Wi Wi

For a vector v=2i+ 3j — 6k, cos p =
(Multan Board 2018 G-1I)

6 2
(@) -3 b 7
3 -3
() 3 @ 7
If ot is the direction angle of a vectar, then
(Sargodha Board 2018)
(a) D<a<n (b) 0gasn
() T<a<n ) 0<a<n
The position vector of any point in xy-plane,
(Faisalabad Board 20
(@) xi+yj +zk (b) yj +zk
(c) xi +yj (d) xi +zk
|cn5ai_ +sina j +m£ | =
G-I)
(@) 0
(c) 2
vector then

(a) 2
(c) -1
Magnitudgfef veetor 6i +3) —2k i

M

(Multan Board 2019)

(Multan Board 2019)

(a) (b) 6

(c) 3 ) -2
Directi sines of y — axis are:
(2) 0,0,1 (b) 1,0,0

[

11
(©)0.1,0 (d) ﬁT

w

a1
RE

EXERCISE 7.3
SHORT ANSWERS TO THE QUESTIONS

Q.1 Find a so that vectors
u=ai+laj-k, v =i
are perpendicular.

(Lakhore Board 2015 G-I
(Bah,
(Sargodha Board 201

0ora-1=0 3:u3-v—2—3 ora=sl

LONG QUESTIONS

Q. Find x so that points A(1, -1, 0), B(-2, 2, 1) and
C(0, 2, x) form triangle with right angle at c.

A =(0-1i+ 2+ Dj+x-0k
=-i+3j+xk

BC =0+2}i+Q2-2)j+(x— 1k
=2i+0j+(x- 1k

Since there is right angle at ¢ lhen}?& B_& =0
(i+3+xk). Q2+ 0j+(x- D=0
=1)(2) +3(0) + x(x = 1) =0
-240+x"—x=0

¥-x-2=0
(x=-2)x+1)=0

Either x-2=0 Or x+1=0
x=2 x=-1

Q.2 Find the number Z, so that the triangle with
vertices A(l, —1,0), B(=2, 2, 1) and C(0, 2, Z) is a
right angle triangle with right angle at C.
(Rawalpindi Board 2016)
Sol:

-

AC =0-1)i+Q2+1)j+(z-0k
=—i+3j+zk

-

CB =(-2-0)i+(2-2)j+(1-2k
==2i+0j +(1 -2k
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B(-2.2,1) Q.4  Prove that in any triangle ABC
b’=c’+a’—2accosB. (Sargodha Board 2016)
Sol:
A(L-LD) T C(0,2,2)

=
Since right angle is at C so AC L CB

- =
ACeCB =0
(-i+3i+zl_c)~(—-2j+0i+(l—z)§)= 0

(=1)(=2) + 3)0) + z(1 —2) =0
2404z-2"= 0
Z-z-2 =0
Z-2z+z-2= 0
2(z-2)+1(z-2) =0
(z=-2)(z+1) =0
z-2=0 ,z+1= 0
z=2 z=-1
Prove vectorically that in any triangle ABC,
a*=b’ +c - 2bc cos A.
(Lahare Board 2016 G-1)(Gujranwala Boar,
(Multan Board 201
a’=b’+c’—2bc cos A

Ll

Q3

Sol:

-
CA,

Ocos(r—8)=—cos O
2 =b+ 2bc(—cos A) + ¢
a’  =b+c’—2bccos A

-

- =
the sides BC , CA , AB of

[@*c)e(a+c)
aa+ac+ca+cc

331+cz+2:|ccos(1c—B)
=a’+¢’~2accos B

¢? = a’ +b* — 2ab cos C. (Faisalabad Board 2017)
(Rawalpindi Board 2013)(Faisalabad Board 2016)

- = =
Let the vectors a, b, ¢ be along the sides BC , CA , AB of
the triangle ABC respectively.

a+b+c =0
= c =—(a+b
now coc =(a+b)e(a+h)
cc =aa+ab+ba+bb
¢? = a'+2lalbl cos (t—C) + b*

o

a" + 2ab (—cosC) + b?
O cos(T—0)=—cos B

)
1}

¢! =a'+b'=2abcosC
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Q2

Q3

Q4

Qs

Q.6

Q7

Q8

Q9

Q.10

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

- o - -
If a and b are oppositely directed then a . b

equals: (Multan Board 2013 G-I)
() ab (b) -ab
(c) ab Sin® (d) abCos 6

If the vectors 2i + 4] — 7k and 2j + 6] + xk are

perpendicular then x =

(D.G.K Beard 2013-14 G-I, Multan Board 2014-15 GII)
(Gujranwala Board 2013)

() 8 (b) 2
(€1 @ 4
fk=2 (D.G.K Board 2014, G-Iy
(@ 1 () 0
(c) -1 2
— -
Projectionof a =i—kalong b =1+L
(a) = (b) <
Y\ V2
1
—_— d —_—
() % (CHy
Projection of V along U is:
(D.G.K Board 2012 G-I){Sahiwal Board 20,
@ U{‘i ® v.0
UxV
© "N IVI @ Zyi

Dot product of two vectors is: (D.
(a) Associative (b)
(c) Not defined
ili=
(a) O
(© 2

Two vectors a

(@) a+b
() a.b=
For two non-zero saand b, a.b equals:

{Multan Board 2011 G-I)

(a) al (b) ab sin®

(c) ab (d) —ab

Projection'gf vector U = ai + bj + ck along i is:
(Lahore Baard 2013)

(a) ¢ () a

(b (@O0
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QI fU=2ai+j-k V=1i+0f+4kare
perpendicular, thea  (Bahawalpur Board 2016)
1 2
@73 (b) 3
4
©3 (U]
Q.12 For any two vector a a

(d) a+b+c
of unit vector i with unit vector i

(b) 2
(d) 3
tproduct of unit vector j with unit vector j is:
(b) 2
c (d) 3
Q.l If fal = b, then (2 + b).(a — b) equals

(@) 0 (b) 1

2 (d) -1

Iffa +bl=1a - bl, then 2 and b are

(a) Parallel

(b) Perpendicular

(c) Angle between 2 and b is 45°
(d)y Angle between 3 and b is 60°

Q.18 The dot product of unit vector k with unit vector k is:
(@0 (b) 2
©1 (d) None of these
Q.19 Two non-zero vectors u and v are perpendicular if
and only if u.v is equal to:
(a) 0 (b) 2
()1 (d) None of these
Q.20 If 8 = —-——-- between two vectors u and v, then
u and v are perpendicular to each other.
s
@0 OF;
n
@ 1y
Q.21 If @ is the angle between two vectors u and v, then
6=
(a) Cos {I f I: I} (b) Cos™' (u.v)
o u.x
(c) Cos™ vI (d) Cos Tullvl
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Q.22 If u = [x), y;] and ¥ = [x3, ya], are any two non-
zero vectors in the plane, then dot product of u and
ViSU. V= e
(@) XiXa—Yiy2
(c) x1y2 + x2¥)

(b) XXz + y1¥2
(d) x1y2—X2y,

Q.23 The dot product of unit vector i with unit vector k
is:
(a) 0 ) 2
(c) 1 @ 3
Q.24 The dot product of unit vector j with unit vector k
is:
(a) O (b) 2
(c) 1 d3
Q.25 U.V=neeenannan , where u and v are any vector.
(@)-v.u (b) v.u
(c)-u.yv (d) None of these
Q.26 The projection of ¥ along u is equal to:
n.v L.y
(a) lul (b) vl
(cu.v (d) None of these
Q.27 If 8 = ------—-- between two vectors u and v, then
uand v are parallel vectors.
T
(@m b5
3n T
(c) 9 (d) 4
Q.28 The dot product of unit vector j with unit ve
is
(a) 0 (b) 2
(c) 1 @3
Q.29 The dot product of unit vector k with uni,vect@r j
is:
(2) (b) 2
() 1 @
Q.30 If ® = -———-- between v, then u
and v are collinear,
(2) 0 (b) 1
k4 ]
©5 2
Q.31 The dot prodd el k with unit vector i
is:
(a) 0 2
(c) 1 3
Q.32 Ifu = [X2, ¥2, 23] are any three
non- u.v=
(a) x; Z2 +21¥: (b) X322 + YiY2 + 24Xz
(c) xiys 2+ 2iZz (d) XaXz + YiY2 + 2aZa
Q.33 The dot prafuct of unit vector j with unit vector j
is:
(2) 0 )i
(e) 1 dj

Q.34 Cosine of the angle between two non-zero vectors
-

2 and b is. (Faisalabad Board 2017)
@a.b b 2
a
a.b
© G ;
Q35 If vectors 2i + j + =4dj + ok are

perpendicular the

Q36 i+ 7k an 2j + K is.

(Multan Board 2017 G-1)

13
®
(d) 13
(Sahiwal Board 2017)
(b) i
(d) 0
Q4% Projection of u along v is.
uy a2y
Ok ®) T
v
(c) vl Tul (d) u.v
Q.39 The vecters u and y are parallel if angle between
them is. (Sargodha Board 2017)
n
(@73 (b)
T T
(c) 1 (d) 3
Q.40 An angle in a semi-circle is.
(Lahore Board 2017 G-I)
(a) Right angle (b) Obtuse angle
(c) Reflexive angle (d) 0°
Q.41 Angle between the vectars
2i+3j+kand2i-j-kis. (AJ.K Board2017)
(a) 30° (b) 45°
(c) 60° (d) 90°
Q42 Ifa=i-2j+3kand b =3j + 2k are vectors, than
angle between them is:(Multan Board 2011 G-1I)
2
@ 0 ®) %
Y
(€) 5 (d =
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tad - J:
Q.43 Projection of vector U on vector V is.
(Lahore Board 2018 G-II)

u.v u.v
(@) = b) =
i it
UxV UxV
X x
© = @ ==
Vi o1
Q.44 cos @ is equal to. (Rawalpindi Board 2018)
(@ a.b (b) Ia x bl
Ia x bl
© dxb @ 253

lal

-
Projectionof u =ai +b j+ck alongi is:

Q45

(Bahawalpur Board 2019)
(@) b (b) a
(c) c (d)a+b

Q46 Angle between the veclors 4 i +2j —k and

—i +j -2k is(Gujramwala Board 2019 G

(a) 30° (b) 45°
(c) 90° (d) 60°
Q.47 An angle in the semi circle is of meas
(Lahore
(a) 30°
(c) 90°
Q48

Q49

1 be equal to:

(Sargodha Board 2019)
(c) - @1
Q.50 Two vectgrs u and v are perpendicular if
(Sahiwal Board 2019)
(@ u.y= (b) uxy=0
(c)u=ty () ut+tv=0

EXERCISE 7.4
SHORT ANSWERS TO THE QUESTIONS

Q.1 Findaxbwhena=[2,1,1]andb=[1,-1,1].
(F;

ad Board 2016)

(4 +4)+k(4-2)=
yéctor perpcndu:ulm' In

3i— 0j— 6k

X I1 0 and a.b = 0, what conclusion can be
drawn about aor g" (Gujranwala Board 2013)
. axb =0=(i) a, b are parallel or (ii)a=00rb=0
ab=0=a,bare Lor(ii)a=00rb=0
So, we conclude that.
Eithera = Qorb = 0
If a+b+¢ =0, then prove that
axb=bxc=cxa.
(Lakore Board 2012, 2017 G-II)
(Bahawalpur Board 2014)(Sahiwal Board 2013)
(Faiusalabad Board 2017, 2019 G-I)
As a+b+e =0
a+b =—-c¢ Taking cross product with b
a+h)xb = -cxb
axb+bxh =—cxb

Qs

Ans.

—

Also taking cross product with ¢
[

,-..

a+b) = —cXc

non In
X
<:

e

o
s =

X > X
=B = Ia |:=
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LONG QUESTIONS

Q.1 Find a unit vector perpendicular to the plane

containing 7 ad ¥V given below. Also find sine
of angle between them where.

@ =2i-6i-3k, D =4i+3-k

(Bahawalpur Board 2016, 2019)

ik

axb=|2_6-3

43 -1
=i(6+9)-j(-2+12) + k(6 +24) = 15i- 10j+ 30k
(157 + =107 + (30)
\225+100+900 = 1225 = 35

15 - 10j + 30k
35

lax bl

_ axb
“laxhl
3. 2. 6

=7i-7i+3k
=A@V + (-6 +(=3)’ = J4+36+9
=49 =7
=@+ 3y + (-1
=\16+9+1= 26
We know that

y la x bl
sin@ = "‘r”hl

Unit vector

Now

i

Ibl

35 5

= W6 A6

Q.2 Ifa+b+c=0,then prove that
axb=bxc=cxa

(Lahore Board 2012 G-I}

Sol:  Let

— —
o—fand IOAI=IOBI=1

Now

=cos o + sin aj

gL 8L

= cosPi + sinPj

‘We know that
Y

cosp

sinff 0
cosa sinoe O
-
OVOA = i(0-0) — j(0-0)+k(sinat cosP — cos o sin f)
o =

I0BJIOA Isin(ct — B)k = k(sin o cos B — cos o sin )

o —B) k= (sin & cos B —cos a sin f)k

By comparing
sin (. — B)=sin & cos f — cos a sin B

MULTIPLE CHOICE QUESTIONS

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

Q.1 The non-zero vectors a and b are parallel of ax b=

(Faisalabad Board 2013)

(a) 1 (b) -1
() 0 (d) ab

Q2 UxVisequal to: (Faisalabad Board 2013)
(a) UV sin@ (b) UxV
(c) UV Cos 8 (d) -VxU

Q.3 Volume of parallelepiped with, U, V, W as its

coterminous edges is:
(D.G.K Board 2010, Multan Board 2012 G-I, Faisalabad
Board 2013)

(@) U.VxW (b) (U.VxW)

(c)ém.!xm (d)%(g.zxm
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Q4 The area of triangle whose adjacent sides are 3i Q.16 (ixk) x j cquals (Lahore Board 2016 G-1}
+4jand 12i + 9j is: (Sargodha Board 2013) (a) -1 (b) 0
45 55 (1 (d) =<
(@) 5 (b) 3
21 75
() 3 (d) =
Q.5 The magnitude of dot and cross product of two
vectors are zero and | respectively, then angle
between vectors is: (Multan Board 2013)
() 90° (b) 60°
(c) 45° (d) 3¢°
Q6 jxk = (Multan Board 2015 G-1i)
(a) L (b) -i
(c) 1 d) 0 (a) X Y1z
Q7 IfU=2i+7j+9%,thenUxU= X2 Y2 Zp
(Multan Board 2012 G-1I) .
(n) 19 (b0
© Sii Si+ 19K A —4j (©) (d) None of these
Q.8 For two non-zero vectors g and b, a x b is: @ Ly parallelogram of two vectors u and v
(2) abcosd (b)(M: "fmﬂﬂmrd 211G | S @ vo adjacent sides of parallelogram is equal
a) ab cosl ab sinl P
A A .
(c) abcosBn (d) absin®n (a)W'x v (b) lux vl
Q9 kxi= (Gujranwala Board 20 © I vl (d) % ux vl
(2) 0 (b) —i
© - @] Q.2¥ Area of triangle = ———— . if u and v are vectors
Q.10 Vector product of two vectors is a: along two adjacent Sldes(oﬂf“'[j:;;l!ntil;mr d2018)
(a) Scale quantity  (b) Unit vecto: 1 &
(c) Vector quantity (d) Null vector ()5 luxyl (b) [uxy]
Q.11 If a and b arc non-zera vectors, 1 S
()5 [u.y] (4
2 2
(a) bxa Q22 ixj=
(c)a-b (a) 0 (b) §
Q.12 Commutative law hold ()i (d) k
Q23 kxj=
()0 (b) =i
()i (d) k
Q24 kxk=
(@0 (b) j
Q.13 (©)i () k
wjranwala Board 2012) Q25 kxi= (Bahawalpur Board 2019)
(a) i ) —i @0 (b) j
(© (o © ] @ k
Q.14 (ix)) (Bahawalpur Baard 2016) Q26 ixiisequalto i
@0 ®) 1 @0 (b) j
(© @ k @i @k
QIS 2ixj-k= (Faisalabad Baard 2016) | @27 1%i= .
@ 2 ) 0 @0 ® j
o 1 -2 © % (@ k
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Q.28 kxi= (Bahawalpur Board 2019)
(a) k (LN
(©) i @k

Q.29 If a and b are parallel vectors, then a x b is equal
to (Faisalabad Board 2018)
(@) 0 1
(© 0 (d) None of these

Q.30 If B is the angle between u and v, then 6 is equal to

lullvl lullvl

[ ux vl ) u vl
(c) Cos {lullzl} (d) Sin {lgllxl}

@ Sin{quvl} (b) Sin! { quvl}

Q.31 Which of the following is a vector quantity.
(a) Work (b) Temperature
(c) Distance (d) Displacement
Q32 ixk= (D.G.K Board 2017 G-1)
(@) i (b i
()0 @ 1

Q.33 A unit vector 1 to U and V is given.
(Mulran Board 2018 G-1)(Bahawalpur Board 2018)

(a) UxV () U.V
U
© Vi @ WUx VI

Q.34 kxiequals:
(Bahawalpur, Faisalabad Boar.

(@) i (b) k
()1 (o
Q35 |3 x_lz | calculates the area of:
(a) Triangle
(c) Tetrahedron
Q36 i xk =:
@-i
©J
Q.37 Non-zero vectr o arallel if
o xb =, hore Board 2019)
(a) 0 1
(c) (d) (a,b)
Q38 21 x (Sahiwal Baard 2019)
A
(a) 4i. (b) 4
A
(c) 4k 0

EXERCISE 7.5

SHORT ANSWERS TO THE QUESTIONS

Q.1 Find the volume of parallelepiped
determined by
u=it+2j-k v=i- 7j-4k
(D.G Khan Board 2014 oard 2018)
ur Board 2019)
Ans. Volume of the paral
1 2
= |l -2

)-1(-9)

4 + 5 =48 cubic units

yolume of the tetrahedron with the

( . (3.2,1), (1.2,1) and (5,5,6)
(Lahore Board 2014 G-II)(Rawalpindi Board 2014)
Let A(0,1,2), B(3,2,1), C(L,2,1)
d D(5,5,6)
AB = OB-OA = (3i+2j+k)—(0i+ j+2k)

= é[3(4+4)—1(4+5)—1(4—5)]

4

H[24-9+1] =é[16] =§
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Q3 Find the volume of the tetrahedron whose
vertices are (Gujranwala Board 2018)

A(2,1,8), B(3,2,9), C(2.1,4) and D(3,3,0)
ans (¥ T4 s
Ans. AB = OB -OA
= (3i+2j+9k)—(2i+ j+8k) = i+ j+k
AC= OC-0A=(2i+ j+4k)-(2i+ j+8k) =4k
AD = OD-0A = (3i+3+0k) - (2i+ j +8k)
=i+2j-8k

| (LN LT uar
-, Volume of tetrahedron = G[AB AC AD]

11

Q4 Find the value of a, so that i+ j, i+ j+3k
and 2i+i—25 are coplaner.

(Lahore Board 2014 G-I, 2019 G.})
(Sahiwal Board 2018)(Sargodha Board 2019)

Ans.Letu=di+j,v=i+j+3k, w=2i+;£2k

Since i, v and w are coplaner, so [g v w| =0

a1 0
= 11 3[(=0
2 1 -2
= a(-2-3)-1(-2-6)+0
= =Sa+8=0=S5a=
Q5 Findaifi-j+k i— o + 5k

are coplanar.

Q.6 Define “Work”.
Ans. Work is the dot (scalar) product of force and
displacement.

Q.7 Constant force F =
object from P,(3,1,-2)ffo P,
the workdone.
(Gujranwala Board 2014){Rawalpi

Ans. F =4i+3j+5k ;

and P, (24 6)

4i+3j+5k moves an
6). Find

ifBoard 2016)

45 units
exit of force.

(A.J.K Board 2017)

1d O is point about which body is rotated.
arce F = 7i + 4j — 3k is applied at P(1, -2, 3).
Find its moment about the point Q(2, 1, 1)
(Sargodha Board 2013)(Bahawalpur Board 2018)
An; HemF—7i+ 4j -3k
ab
(1-2)i+(=2-Dji+ G-k
-3j+2k
Moment = _r) x —I_?
i ik
-1-32

7 4 3
i+11j+ 17k

Q.10 A force F = 4i -3k, passes through the point
A(2,-2,5). Find the moment of F about the

pulnl B( =3, l)
Ans. r = BA OA OB
= (2i-2j+5k)-(i-3j+k)= i+
M , = Moment of force about B = :—x}

J ok

=1 1 4[=i(-3)-j(-19)+k(-4)
4 0 3

—
r =

=i(9 - 8)j(3-14) + k (4 + 21)

(Bahawalpur Board 2016)
Jj+ak

iJ

= -3i+19-4k
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A A A

Q.11 Aforce E=2i+j— 3k isacting at a point A(1,
=2, 1). Find the moment of F about point B(2, 0,
=2). (Gujranwala Board 2019 G-1I)

Ans. Let A(l,-2, 1)and B(2,0,-2)

-
r=BA=(1-2)i+(-2-0)} j +(1 +2)k
=—i—-2j+3k
E=2i+j-3k

Moment of force about B = rxF

i j k

-2 3

2 1 3
=(6-3)-jA-6) +k(-1+4)
=3i+3j+3k
LONG QUESTIONS

Q.1 Find the constant o such that the vectors are
coplanar fori—j+k, i—2j—3kand 2i —aj + 5k,
(Lahore Board 2015 G-,

Sol:
Q2

See Short Question 12
Find the value of aso i +j,i+j+3kand
2i+ j — 2k are co-planar.

(Rawalpindi Board 2016)(Lahore Board 2018 G-
(Faisalabad Bo

Sol:  See Short Question 11

Q3 Find the volume of tetrahedron wi

(0,1,2),(3,2,1),(1,2,1) and (5,

(Sahiwal Board 2014, 2015)(Fa,

he point of application from
" Find the work done.
(Lahore Board 2014 G-I)

2 - 2j +k

|E:|=\}2’+(-2f+1’ =49 =3

A . . -3
let F, be unit vector in the direction of F,

-
A - .
then F, = = Zi-2i+k
- 3
| FI ]
A
Required force E = 6F, 6

k)= 4i - 4j +2k
— 3k =4i+j +4K

(4i +i+4k)

20 unit

11 3k passes through the point A(2,

¢ moment of the force about the

(Lahore Board 2012 G-1)

(Multan Board 2018 G-11)

hort Question 18

Bir moment about A(l, 1, 1) of each of the
oneurrent forces i — 2§, 2i + 2j — k, 5] + 2k where

P(2,0, 1) is their point of concurrency.

(Multan Board 2016 G-11)(Rawalpindi Board 2019)

Let A(l,1,1) and P(2,0,1)

=
=AP=(2-1i+(0-Di+{1-1k=i-j+0k

Fi=i-2j,Fh= 3i+2j-k ,F = Si+2k
- = -
F=F +F, +F = i-2j+3i+2j -k+5i+2k
=9i+0j+k
ik
Moment of force about B=rxF=| | _| ¢
9 01

=i-1-0)-j(1-0+k(0+9=-i-j+9k
MULTIPLE CHOICE QUESTIONS

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

Q1 2ix2.k= (Sahiwal Board 2013)
(a) 2 (b) 3
() 4 (d) 0

Q2 [kijl= (Multan Board 2013 G-11, 2018 G-I)
(a) 0 (b) -1
(c) -2 (d1
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Q3 j.kxiiscqualto  (Rawalpindi Board 2014y | Q14 Momentof force Fabout (¢) is.
@ i by 1 (Lahore Board 2015 G-11)
(c) =1 ) j (a) rxE (b) Exr
Q4 [ij klisequal to: (Rawalpindi Board 2014) @©r.f (d) F
(@ 1 (b 0 Q.15 j. (k xi)is equal to:
(c) -1 2 (@0
Q5 2ix2.k= (Bahawalpur Board 2014) @1
(a) —4 (b) 4 Q.16 ux (v.w)is: rd 2013 G-1)
© 1 @0 (a) Scalar product
Q6 i.(ixK)isequal to: (c) Cross produg
(Multan Board 2014 G-I, D.G.K Board 2015 G-I) Q17
(Rawalpindi Board 2017 G-11)
() @ b1
(c) -1 @ 2
Q.7 The vector _ﬂ) lies in the plane of vector T; and ?,
s
then a . b x c = (D.G.K Beard 2014, G-1I) () 1
(@) 0 (b 1 () -1
(c) -1 2 (Lahore Board 2012 G-H)
Q.8 i .k x i equals: (Sahiwal Beard 2014) 2 (b) 3
. . 0 d) 2
@ i ® j foo b
= .20 jkxi=0 (Sargodha Board 2016)
(© 1 d) k (Faisalabad Board 2017)
= . (a) i (b) i
Q.9 The moment of a force F acting at P about C is: ©k @1
(D.G.K Bod@@Ql5 G-11) | .51 What s the value of [a b b] =
® _F.X El” o) C_I’, % T:’ (Rawalpindi Board 2016)
(a) 1 (b) -1
e Y
(€) CB. F ) O ©0 () 2
.10 The value of [ki i] equals 1
Q kijleq G.K Bpard 2010) Q.22 The -—-— is 5 of the volume of the
(@) 1 parallelepiped.
(© 0 (a) Volume of the tetrahedron
Q11 Ifa=[1,0,0) ¢ =[0,0,3], then (b) Volume of the parallelepiped
abxcis: Board 2011 G-I) (c) Volume of the triangle
(@ 1 (d) None of these
© 3 Q.23 If any two vectors of scalar triple product are
Q.12 2i,(2j x k) equa re Board 2014 G-I, GII) :q)“:‘]" then fts value ‘5(;1“2“1 L
a
(a) b) 2
© « 6 (]::) 1 (d) None of these
Q.13 Work by a constant force F during | Q.24 3 [u v w] is the
displacemant d is equal to.
(a) Volume of the tetrahedron
hore B 2014 G-1
e (Lahore Board 2014 G-1) (b) Volume of the parallelepiped
(a)F.d (b) Exd (c) Volume of the triangle
(c)rxFE (d) Exr (d) None of these
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Q.25 The vectors u, v and w are coplanar if and only if Q30 [a b alisequalto. (Lahore Board 2017 G-1I)
[u v w] is equal to: (a) 1 (b) a
(a) & (b 2 ©0 (d) b
(c) 1 (d) None of these Q31 "? - V. then v : (V »
Q.26 The scalar triple product (u x ¥). w represents the - (O ala rd 2018)
--—-—-- having u , v and w as ils conterminous
edges. (a) 0
(a) Volume of the tetrahedron (c) -1 e calculated
(b) Volume of the parallelepiped Q32 2i(G3j x K is equal walpindi Board 2018)
(c) Volume of the sphere (@) 0
(d) None of these (c) 4 6
Q.27 Vector triple product of three non-zero vector Q33 (Sahiwal Board 2018)
- o ) 2
a, b and c is denoted by. () -1
(Rawalpindi Board 2017 G-I) Q34 ar product of vectors, calculates the
@ ? « (T; « T:)) ® —na ) ;) x ? (Lahore Board 2019)

(©)a.(b+¢) @ a.(b-9¢

Q.28

1
6 [u v w]is formula to calculate.

Q. oD
(Sargodha Board 2047) , veCh
(a) Areaof triangle (b) Area of parallelo
(c) Volume of parallelepiped @F xr
(d) Volume of tetrahedral
2i.jx2%= (Lahore (© d xE

(b) Parallelogram
(d) Parallelepiped

of force F about a peint with position

(Sargodha Board 2019)
(b) £xF
Q29 (d) Exd
(2) 0 (b) 2
(c) 1 d) 4

<<‘f§
A
V
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BAHWALPUR BOARD 2019

MATHEMATICS INTERMEDIATE PART-
(Objective Type)

Total Marks: 20 Time Allo’

Q1

1)

(2)

3)
“
%)
(6)
(Y]
(6]
®

(10)

11)

12)

Four possible answers A, B, C and D to each question, ar
which you think is correct, fill that circle in front of that q

Pen ink in the answer book. Cutting or filling two o C
zero mark in the question.
Projection of? =al +bj+ckalongi is:

d) a+

(a) b (b) a (© c b
K xi equals:

@ j ®) k © @ 0
Slope of tangent to parabola 33 = 4ax at (a, 2a) is?

(@) 3 (b) 2 (e) , @ 1
Focus of the Parabola x* = day is:

(a) (2,0) ®) (2,0 a) ) (0,-a)
The length of diameter of the circle x —12=0is:

(a) 6 (b) 7
The Graph of the inequality ax
(a) Circle (b) (c) Straight Line (d) Half Plane
The perpendicular dista 3x + 4y + 5 = 0 from the origin is:

(@) 0 ( (€ 2 ) 5
Equation of the linthavibg slope’- 5 and y - intercept - 7 is:

8 d 9

(a) 5x+y+7= DYPxFy+7=0 (¢) 5x+y-7=0 (d) 7x+y+5=0

When a line - axis at (0, 4) then y - intercept is:
(a) 4 (© 0 @ 6
Slope o ndicular to line 2x - 3y + 1 =0 is equal to:
3 3 2 2
@5 (b) -3 © 3 @ -3
So ‘DilTerential Equation%i: = Sec’x is:
(a) y=Eotx+c (b) y=tanx +c (¢) y=Cosx+c (d) y=-tanx+c

1r]2k 2dx=12,thenK=?

(a) 12 (b) 16 (c) 8 d 4

n with Marker or
s will result in
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13)

(14)

(15)

(16)

an

(18)

(19)

(20)

Mathematics (Objective) 1831Page
s =
ek
i3 c X L X a5
(a) Sin - (b) Sin \E (¢) Sin 5 (d) Sin
fsec* xtan xdx =
3 3 2
(a) Secxtan’x+¢c  (b) Se; 2,0 (g Secxtanx Z @ 8.
= 1n™ then ¥ =,
Ify=1n ,lhendx =1
. 1 h
@ e ® F © 1 &
The derivative of x* w.r.t x” is equal to:
3% 3x 2
@ = ® 5 3

d
™ @’ +3)° =

’ % O(d)

(@ x> +3)'20x  (b) 20Q2x°+3)’ (d)
‘Which one is leibniz Notation for Derivative o
df
(@) 4 (b) f(x) (d)
Lim ¥ -x
x=-1 x+1
(a) 0 (b) o< 2 (d)

If P is perimeter of square an rea then P=:
(a) 2+/A (b) 4A (0 /A (d)

2x% + 3)° 100x

Df(x)
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BAHWALPUR BOARD 2019

MATHEMATICS INTERMEDIATE PART-
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80 Ti

i SECTION-I :
Q.2 Write answers of any EIGHT questions: (16)
(i) Express the area “A” of a circle as a function of its circumference

(ii) Define odd function and give an example.
Lim lix +a— llﬂ 1

(iii)  Prove that X0 X =2\ﬁ'

(iv)  Find the derivative of f(x) = c by definition.

¥) ]fy:x +2x'+2pmvt:tlmtg‘\i =4x y 1.

(vi) Findg)x: ify:‘\jx+‘\/;. (vii) Dyr ecosl w.rt ‘x'.

(viii) Differentiate x? sec 4X W.r.t X', ) Fmd dx ify= a
(x)  Findyify=2x"-3x'+4x3 +x - Flnd dx fy=x etinx,

. X
(xii) Fmda‘l‘ 1fy=E.
Q.3 Write answers of any tions: (16)
()] : angés from 4 to 4.41.
(ii) . er the curve y=5— xfromx=-1tox=2.
(iii) S of Jin pequality 2x + 1 20 in xy — plane,
(iv) i i idl: i R - ifxy+x=4,
) inite Antegral
(vi) dheqdation ydx + xdy =0,
(vii) (viii) Evaluate | x In x dx.
(ix) De er point of solution region. (x) Evaluate | sec* x dx.
0

. 1 _1 _¥Y+l

(xi) Evaluate J m . (xii) Solve -

-2
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Q4
(i)
(i)
(iii)
(iv)
)
(vi)
(vii)
(viii)
(ix)
(x)

(xi)
(xii)

(xiii)

Note:
Q5

Q.6

Write answers of any NINE questions: (18)
Show that the points A(0Q, 2), B(\ﬁ , 1) and C(0, —2) are vertices of a right triangle.
Find equation of the line through (-4, 7) and parallel to 2x - 7y + 4 = 0.
=1 5
Find angle from line with slopeT to line with slope 2

Find length of tangent from the point P(=5, 10) to circle 5x% + 5y + 14x + 12y 0.
Find vertex of parabola (x — 1)" = 8(y + 2).
Find equation of hyperbola with Foci (24, 0), Vertices (2, 0).

]fA_l,E = C_[>) , find A if B(1, 2), C(-2, 5), D(4, 11) are given points.
Ifu=ai+20 -k, V=i+aj+ 3k are perpendicular vectors, find
Find vector perpendicular to each of vectors a=2i+j +k ,b=4f
Find volume of parallelepiped determined by.
u+i+2i-k,v=i-2j+3k,w=i-7j-4k
Define trapezium.

Define ellipse.

Define directional angles.

Attempt any THREE ques;i'ons:

(a) Discuss the continuity of f(x) at x =2

(b)

(@) )

5
5)
&)

)
5

(&)

®)

a=2i-6]-3k and b=4i+3]-k
Also find sine of the angle between them.
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FAISALABAD BOARD 2019 (-1)

MATHEMATICS INTERMEDIATE PART-II

(Objective Type)
Total Marks: 20 Time

T30 utes

Q.1 Four possible answers A, B, C and D to each question_a The choice
which you think is correct, fill that circle in front of that Marker or
Pen ink in the answer book. Cutting or filling two o es will result in
zero mark in the question.

1 The distance between two points A(-8 , 3), B(2, -1) is:

(a) 116 ) (-6,2) © 2029 A58
(2) The line 2x - y - 4 = 0 cuts x-axis at point:
@ 2.0 ®) (0.-2) © (0.4 d 4.0

3) The equation of Iine);( +% =1is:

(a) Normal form (b) Intercepts form (c) Painl pe form (d) Two-points form
(4)  The perpendicular distance of a line 12x,4 Sy - 70 Dm origin is:

1 13
@ 73 ® = A @ 13

(5) The solution of the inequality 2x + y <

(@ (1,2) (b) (2, 2,3 @ 6.9
(6) The center of the circle (x - 1)* 2 =9 is:

@) (-1.,3) (€ (1,3) @ (1,-3)
7 The vertex of the parahgla

(a) (0,0) (© (0,1 @ a1.,n
(8) The end-points of minordxis ofiAn ellipse are called:

(a) Foci (¢) Covertices (d) Centre
©® kxi=:

A A A

(@) 2i (€ j @ -j
(10) |£ x b’] cal lat he area of:

( (b) Parallelogram (c¢) Tetrahedron (d) Parallelepiped

(11) Th +xy+y'=2isa/an:
(a) Copstant function (b) Even function (c¢) Implicit function (d) Explicit function
(12) Iff(x)=2x-8,thenf'(x)=:

»
+
oo
Ll
'
oo

(a) 8-2x (b) 8+2x (c) 2 (d)

N |
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d
a3) gy MO)=:
d
@ 1" () ®) 1w © g @ () du

d
(14) Ify=cosh x,lhen&"é =:

(a) -sinhy (b) sinhy (¢) -coshx (d) @
(15) d%" (Ancosx)=:
(a) tanx (b) cotx (¢) -tanx Ci

(16) ‘\l';i--—l is derivative of:

(a) sinh ™' x (b) cosh™'x (¢) tanh™'x corth ™' x

X2
an J"3l dt=:

0
3
@ ¢ ® 5 © @ o
(1) [Anxdx=:
2
(@) i (b) % XAnx (@ xanx?7797
1

) f@-x) (2 axs=:

(a) 2+/4- x (b) 5

(20) I €* (cos x + sin x) dx

A4 -x%) (d Anf4-x°

(a) e*cosx e*tan x (d)  An(sinx)
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FAISALABAD BOARD 2019 (&-1)

MATHEMATICS INTERMEDIATE PART-
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80
SECTION-I
Q.2 Write answers of any EIGHT questions:
(i) Define exponential function. (i) f(x)=2x+ = 1, find g(f(x)).

. T . 1
n derivative of .

(iii)  Prove the identity cosh’x + sinh’x = cosh 2x. (iv) Find o

2 2

(V) Differentiate x

W.LL X.
x-1

(vi) Find % by making suitable substitution if y =

1
1-x

d
(vi)  Prove that 3 (cos™ x)=— =,

(ix)  Find %f if y = e™ sin 2x.
(xi)
(xii)
Q3
0]
(ii)

(16)

(iii) (iv) Evaluatejm dx.

2
s s . x
(v) Evalual 2 <x< 2] . (vi) Evaluate J’mz dx.

(vii) Evaluate [ x A (viii) Evaluate [ x sin x dx.

3
- EN dx
(ix) Eval J (x7+ 3x7) dx. (x) EValLIach- Z319-
1 0

(xi) Define objective function. (xii) Graph the solution set of linear inequality 2x + y < 6.
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Q4
)
(i)
(iii)
(iv)
)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)

(xiii)

Nofte:
Q.5

Q.6

Q.7

Q38

Q9

Write answers of any NINE questions: (18)
Find the point trisecting the join of A(-1, 4) and B(6, 2).
Find an equation of the line through A(-6, 5) having slope 7.
Find the point of intersection of the linesx —2y+1=0and2x -y +2=0.
Define the homogenous equation.
Find the radius of the circle X* + y* — 6x + 4y + 13 =0,
Find the equation of axis and focus of parabola x* = -16y.
Find the foci of the ellipse 25x* + 9y” = 225.
a
Find the equations of directrices of hyperbolﬂx?2 - % =1

=3
Find the vector from point A to the origin where AB = 4j — 2] an

int (=2, 5).
Define the direction cosines of a vector.
=
Find a unit vector in the directionof V =i+ 2j—k.
Find a scalar ‘o so that the vectors 2i + aj + 5k and@Tahj perpendicular.
If';+ﬁ+E':Olhenpmvclhal;xﬁzgxz
Attempt any THREE questions:
(a) Find m and n so that the given fi i i (5)
(b) &)
(a) (5)
(b) of engineering candidates was 592 in the year 1998 while the
i . uming that the relationship between time and score is linear, find
(5)
(a) 5)
(b) X + 5y subject to
<8, x-y<4,x20,y20. (5)
(a) f a triangle are A(-2, 3), B(-4, 1) and C(3, 5). Find coordinates of the
f the triangle. [&)]
(b) the lines 3x — 2y = 0 and 2x + 3y — 13 = 0 are tangents to the circle
Y +6x—-4y=0 )

2 2
(a) Find the equations of tangent and normal to the conic% +y9— =1 at the point @, l). 5)

(b) Prove that cos (ot + ) = cos o cos B sin a sin f. [©)]
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AISALABAD BOARD 2019 (G-I1)
MATHEMATICS INTERMEDIATE PART-II

(Objective Type)
Total Marks: 20 Time all T30 utes

Q.1 Four possible answers A, B, C and D to each question a ven, The choice
which you think is correct, fill that circle in front of that q n with Marker or
Pen ink in the answer book. Cutting or filling two ¢ will result in
zero mark in the question.

1) The position vector of any point in xy-plane is:

(a) xi__+yi +zk (b) yi +zk (€) xi+y, (d) xi +zk
(2) i_ X ]i =:
@ -j () 1 () @ o

3 The two separate parts of hyperbola are called:

(a) Foci (b) Vertices (c) W;ct es (d) Branches
4) The latus rectum of the parabola y’ =

(a) x=a (b) x=-a a d) y=-a
5) Twa circles are said to be concentric circlesjifithey have:

(a) Same radius (b) Différenincenter (¢) Same center (d) Same diameter
(6)  (1,0)is not the solution of the ineguality:

(a) x-3y<0 (©) 3x+5y<7 (d) 4x-3y<9
(@] Intercept form of eq
=0 © F-ip=4 @ S+i=1
(8) i inf(-2 , 3)Trom y-axis is:
(© 3 d) -3
[¢))] 1 to x-axis is:
(b) 1 (€ 0 d -1
(10) origin represented by ax’ + 2hxy + by2 = (0 are coincident if:
(b) h+ab=0 (©) h’-ab>0 (d) h’-ab<0
(11) =:

(a) tanx +c (b) sec’x+c (c) secx+c (d) tm;‘x +C
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1
(12) J‘Tlxz dx=:
0

@3 ® © 5 @ £ %
1
(13) J"e’ [sinh" X+ _\/mz] dx =:

-

(a) e*cosh ™' x (b) e*cos'x (¢) esinh'x (d) in” X

(14) fx"dx::
xrz 9

(a) Anx+c (b) 5 (© -x? |
d o1

(15) gy (tan™ 3x)=: O

1 3 3

@ 73x b) T3¢ () ) 792
d

a6 snxy =y

(a) cosx (b) e™™cosx (©) f" sin x (d) sinx
(17) Ify=Anxtheny;=:

1 -1 1
@ 3 ) 3 A @ 32
(18) The notation used for derivati (x) by Cauchy is:
df
(a) Df (x) (b) 4z (©) f(x) ) 3
(19) Lim (l+
n—+e
(a)e (© ¢ @ e
(20) Cosh2x=:
x -2 x -2x 2x 2x
e O
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FAISALABAD BOARD 2019 (&-11)

MATHEMATICS INTERMEDIATE PART-
Examination Session 2013-2017
(Subjective Type)

Total Marks: 80
SECTION-I
Q.2 Write answers of any EIGHT questions:
(i) Define implicit function. (if) Prove the identity secl inh’ x
1
., Lim e*-1 .
(iii) Flndn_>01—,x>0. (iv) Hy=x4+2x dx = \y-1.
e*+1

2x-13
2x+1°
1
1-

(v) Differentiate w.r.t. x if y =

" a o
(vii) Prove lhaldx (sin” x)=

Ne

(ix) Differentiatey=x"" .

(xi)  Define point of inflextion of a function?

n
(xii) Determine f(x) = sin x is increasj , 5) .

Q.3 Write answers of any EIGH j (16)
()  FindSyanddy=y=1[x,
(ii) Evaluate [ sin® x dx.

(iii) (iv) Find the inlegmlf dx.

sin X +cos X

v)

(vi) 5 dx by substitution.

(vii)
5

(viii) lefimition of definite integral? (ix) Calculate the integral j Ix — 3l dx.
-1

(x) Define order of a differential equation. (xi) What do you know about half planes?

(xii)  Graph the linear inequality 2x + 3 2 0.
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Q4
@

(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)

(xiii)

Note:

Q.6

Q.7

Q8

Write answers of any NINE questions: (18)

Find the point P on the join of A(1, 4) and B(S5, 6) that is twice as far from A as B is from A and lies
on the same side of A as B does.

Show that the points A(-3, 6), B(3, 2) and C(6, 0) are collinear.
Find an equation of the line through the points A(-5, —3) and B(9, —1).
Find separate equations of line represented by 6x° — 19xy + lSy2 =0.
Define eccentricity of the conic.

Find equation of parabola with focus (-1, 0), vertex (-1, 2).
Find equation of hyperbola with foci (%5, 0), vertex (3, 0).
Define a circle.

= —
Find sum of vectors AB and CD if A(l, -1), B(2,0), C(—
Find a vector whose magnitude is 2 and is parallel to —i +]

Find a scalar ‘o’ so that the vectors 2i + o + 5k and 3i + perpendicular.

Attempt any THREE questions:
Lim a"—1

(a) Prove that =0 x = logea ; )
el

(b) Ifx=a(B-sin@);y=a cos 8) then prove that y2 Ex% +a=0. 5)
(a) Evaluate [ tan® x sec x dx. (5)
(b) Find the equations o ines perpendicular to 2x — y + 3 = 0 such that the product of

the x and y intercgfis of € (5)

V]
1
(a) Evaluate f (5)
(b) ion of the following system of linear inequalities by shading.
2-3,x20 (5)

(a) FEi of the line through the intersection of

=0, 12x + 14y + 29 = 0 and the intersection of
Xx-Ty+2=0 (5)
e the equations of tangent and normal to the circle X+ y‘l =25 at the point (4, 3). (5)

(b)

(a) that the ordinate at any point P of the parabola is mean proportional between the length

of [fatus rectum and abscissa of P. 5)
(b) Prove that sin(ct + B) = sin ot cos  + cos c sin f. (5)
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GUJRANWAILA BOARD 2019 (G-1)

MATHEMATICS INTERMEDIATE PART-1
(Objective Type)

Toatal Marks: 20

Pen ink in the answer book. Cutting or filling two
zero mark in the question.

[6)] If A(-3, 6) and B(3, 2), then slope of AB is

3 2 1
(@ 35 ®b) 3 © 3

b 2
@  f3dat=

31,3
@ 2=t ®) 2 +b © b/ @
(® IOA =2,0B =1 ,then AD
@3 -7 ® 2 +0 -7 @ B +3
) Minimum value of the functio y=x*+2xt3isatx =
(a) -3 (b) 1 © 0 d -1
(5)  The range of f(x) =x" is
(@) (—=,0) () (-1,0) (d (0,x)
(6) |cosui_ +sina j
(© 2 @ 1
) ,1)tothecircle X’ + y* + 6x -3y +3=01s
() 4 d) 1
(8) i of region
(a) x+y>0 (b) x+y<0 (€) x+y=0 d x-y=0
d
)]
(b) 2sinh 2x (¢) -2cosh2x (d) -2sinh2x

(10) the circle 5x* + 5y% + 14x + 12y - 10=0 is

@ @g ®) (g.g] © 1.6 @ 7.6
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(11)

(12)

a3)

(14)

15)

(16)

an

(18)

19)

(20)

If f(x) = cos x , then £ (%)

1
@ -1 ® -3 © o @ 1
Anti derivative of cot x =
(a) Ancosx+c (b) Absubx+c¢ (€) -Ancosx+c (d) n sin X,

% (cos ' 3x) =

3 -3 l
—_—— b
@ —ee ® e @ Jioew “ —ox’
Focus of parabola x* = - 16y is

(a) 0.-4) (d) 0.4 © @G0 (d) (4.0

f—zdx_

4 4
@5 ® 7 % @ -7

Centroid of triangle with vertices A(2, YyB(-1, nd C(-1,-4) is
@ G (b) (0,0) %2 d (2,-5)
fe tanx see?x dx =

(a) e""*+¢ (b) e™ (€ e“2*4c d e +c
Distance between (1, 2) and (2, 1

@ 3 ) © 2 @ 7
Equation of a straightline pass! rough P(-2, 3) and parallel to x-axis is

(@) x=-2 b)Yy =3 © x=3 @ y=-2
ﬁ (;]zj atx=

(a) -2 2 © 1 d -1
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GUJRANWALA BOARD 2019 (G-1)

MATHEMATICS INTERMEDIATE PART-II
Examination Session 2013-2017

(Subjective Type)
Total Marks: 80 Time Allowed:

SECTION-I
Q.2 Write answers of any EIGHT questions:
(i) Determine whether f(x) = x\,‘x2 + 5 is even or odd.

(ii) For the real valued function f(x) = l

fmd lx) andOO

x-1,x<3 lim

(i) Iff(x)= {Zx +1.3<x ﬁnd —f(x) and + f(x

(iv)  Find the derivative of f(x) =c hy first pnncm!e

) Differentiate y = L: W.ILL X, y= e
(vii) Determine the values of x, for which f(x) = x4 2x treme.

: dy 1
Ify= sin”! then dx —m.

efine even function and give an example.

=1
d -1

(viii) Show that dx (cot x)E—zl i ix)
(x) Define a stationary point.

(xii) Find % if y=tan h (x%).

Q.3 Write answers of any EIGH jons: (16)
(i) Use differentials, ﬁnd _X (ii) Evaluate [ cos 3x. sin 2x dx.
sin 6 . —1 oy
(iii) EvalualeJ— L +cos 8 (iv) Integrate tan™" x w.r.t, ‘x’.
2
(v) Evaluate [ ¢* sin X. (vi) Evaluate J. (x + IxI) dx.
-1
(vii) Find is and curve y = 4x — X%
(viii) Solve differe vation xdy + y(x — )dx =0.
(ix) ferential equation.

(x) Evalual (xi) Define corner point.

gl—_ﬂdx
\x

(xii) Graph the feasible region of 3x — 2y > 6.
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Q4
()
(ii)
(iii)
(iv)
)
(vi)
(vii)

(viii)
(ix)

®
(xi)

(xii)
(xi)

Note:

Qs

Q6

Q.7

Q38

Q.9

Write answers of any NINE questions: (18)
Show that points A(3, 1), B(-2, —3) and C(2, 2) are vertices of an isosceles triangle.

Define centroid of a triangle.

Find an equation of line through A(-6, 5) and having slope 7.

Convert into two intercept form 2x —4y + 11 =0.

Find center and radius of circle 5x* + 5y + 14x + 12y - 10=0.

Determine whether the point P(=5, 6) lies outside, on or inside the circle

Xy +4x—-6y—12=0.

Write an equation of parabola with focus (-1, 0), vertex (-1, 2).
Find an equation of ellipse with center (0, 0), focus (0, —3) and vefi
Define direction angles.

If O is origin and OP = AB , find the point P where A and Buie
Find a vector whose magnitude is 4 and is parallel to 2i
Find a and b so that the vectors 3i — j + 4k and ai + bj — 2K

yand (1, 0) respectively.

Find a scalar a so that the vector 2i + ofj + 5k and 3} Arerperpendicular.

Attempt any THREE questions:

Prove that ™ (1 i)n = V4 5
() Provethat . |1+7] =e )
X ¢ ¥

(b) Apply the Maclaurin series expan: proyeAn(l +x)=x—"7 + Elar (5)
(a) Evaluate the integral I G-a dx. (5)
(b) Find an equation of ular bisector of the segment joining the points A(3, 5) and

B(9, 8). (5)

7
x

(a) X. 5)
(b) jon of the inequalities and find the comer points. (5)

(a lines 4x —3y -8 =0;3x —4y - 6=0; x — y — 2 =0 are concurrent and third

e angle formed by first two. 5)

(b) equation of circle which passes through the points A(S, 10), B(6, 9) and C(-2, 3). (5)

(a) the equation of “Ellipse” with vertices (=1, 1); (5, 1) and Foci (4, 1) and (0, 1). (5)

(b} Using vectors, find the area of triangle ABC whose vertices are A(1, -1, 1); B(2, 1, -1) and
C(-1,1,2). 5)
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GUJRANWAILA BOARD 2019 (G-11)

MATHEMATICS INTERMEDIATE PART-II
(Objective Type)
Total Marks: 20 Time All 130 utes

Q.1 Four possible answers A, B, C and D to each question,ar
which you think is correct, fill that circle in front of that g n with Marker or
Pen ink in the answer book. Cutting or filling two
zero mark in the question.

(¢)] IF f(x) = ;lz (x #0), then of fof(x) is

(a) x* ®b) x* © 1 d
i 1)2
2) xlima (l +;) e
(@ e ®) & © (d) zero
(3) Ey:;lzthcn% atx=-1 l
1 1
@ 3 ®) 3 @ 3

@ A oaz=

@ 35 @ -3 @ 2x
(5) If f '(c) = 0 then f(x) h: um value at x = ¢ if

(a) f"(c)<0 (© f"(©=0 @ f"(@©=0
(6) y = sin 3x then y; i

(a) 9cosx (¢) 9sin3x (d) -9cos3x
(7 f cot x dx =,

(a) cose: c ) - cosec’ x +¢ (¢) Ansinx+c (d) Ancosx+c
(8) }‘t secx tan

0

(a) (b) 1 © -1 d -2

Xdy d
()] Order he differential equation E; + E‘E +2x=0is

(a) 0 (b) 1 () 2 d 3
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(10)

(11)

12)

a3)

(14)

5)

(16)

a”n

(18)

(19)

(20)

f tan® x dx is equal to:

(a) tanx+x+c (b) tanx -x+c (¢) 2tanx+c (d) 2tanx+x+c
Slope of the line 2x +y-3=01is

(8]

@ 2 ® 2 @ -2 @ -

The vertices of a triangle are (a, b - ¢}, (b, ¢ - a)(e, a — b) then its centroidlis

@ (0+“'3';“) ®) (0+“'t3"°) © ©.0 (d) “,0)

The perpendicular distance of the line 12x + 5y =7 from the ..%
7 13
@ 13 ®

(a) centroid (b) orthocentre

circum centre

(1, 0) is the solution of the inequality

(a) Tx+2y<8 (b) x-3y<0 -3x +5y>2
The centre of the circle x> + y* - 6x + 4y + 13 =

(@) (3,2) () (3,-2) (-2,-3)
Axis of parabola x* =4 ay is

(a) x=0 (b) y=0 & X ) x=-y
Eccentricity of an ellipse is

(@) e=1 (b) e> (€)Y O<ex<1 (d) e=0

Angle between the vectors 4 i +2j and—i +j —2k is

(a) 30° (c) 90° (d) 60°

(b)
If @, B, ¥ be the direction angle: vector then cos” o + cos’B + cos™y
(@ 2 (b) © -l @ 1
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2001Page

i)

MATHEMATICS INTERMEDIATE PART-II

Examination Session 2013-2017

Q.2
(i)
(i)
(iii)
(iv)
(vi)
(viii)
(x)
(xii)
Q3
(i)
(i)

(iv)

(vi)

(viii)

(ix)
(x)

(xi)
(xii)

SECTION-I

(Subjective Type)
Total Marks: 80 Time :swed: inutes

Write answers of any EIGHT questions:
Define implicit function.

IFf(x)=2x+1 anrlg(x):){3—l.x=t 1, find fog (x).

x——1 x+1

Find%f ify=(x- 53 -x). ® F*““ if

Differentiate sin x w.r.t. cot X.
Define the stationary point.

. . aXx
Differentiate cot '; WL X.

Write answers of any EIG!

dx
Using differentials ﬁnc;id—y i

iii) Evaluate [ tan” x dx.

() Evaluate [ sin™ x dx.

LS

(vii) Evaluate | cos tdt

olE ey

Find the area ‘en x-axis and curve y = sin 2x fromx =0to x =‘§ .
2
+1 d
Sol ifferential equation J;T =';‘ a‘:‘ (x,y>0).

o
X~ An x dx.

Define problem constraints.

Graph the solution set of linear inequality 3y — 4 <0 in xy-plane.

Lim x*-x . . )
Evaluate — by using algebraic technique.
Ry +

(16)

(16)
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Q4
(i)
(ii)
(iii)
(iv)
(v)
(vi)

(vii)

(vili)
(ix)
®
(xi)

(xii)

(xiii)

Nofte:

Q5

Q.6

Q7

QS8
Q9

Write answers of any NINE questions: (18)
Find the point that divides the join of A(—6, 3) and B(5, —2) in the ratio 2 : 3 internally.

A point P(5, 3) is in xy-coordinates system. Axes are rotated through angle 45°.

Find an equation of line passing through (2, 3) having slope —1.

Find the point of intersection of the lines X + 4y — 12=0and x -3y +3=0.

Find the center and radius of the circle 4x% + 4y* — 8x + 12y —25=0.
Determine the length of tangent drawn from point (=5, 4) to the circle
5x%+5y2 = 10x + 15y — 131 =0
Find the focus and directrix of the parabola Xt= 4y-1).
1 2
Find the center and eccentricity of the ellipse (2){16 D + ( :-62)
Define scalar product of two vectors.
Find a vector of length 5 in the direction opposite to that gf 2] + 3k,

J A N N A
2] —3k,b=4i+3] -k

Find a vector perpendicular to the plane containing vectog
A force F = 2’1\ + 3\ - 3ﬁ is acting at a point
B(2,0,-2).

‘What are direction angles of a vector?

the moment of F about point

Attempt any THREE questions:

(a) e of K so that f(x) is continuous at x =2. (5)
(b) &)
(a) (5)
(b) e vertices of a triangle, find the co-ordinates of its “incenter”.
)
(a) ©)
(b) ion region and find the corner points of (5)
( e line 2x + 3y — 13 = 0 is tangent to the circle x* + y* + 6x — 4y = 0. (5)
(b) ‘e that the angle in a semi-circle is a right angle. (5)
(a) w that an equation of parabola with focus at (a cos o, a sin o). )

(b) Find the volume of the tetrahydron whose vertices are
A(2,1,8),B(3,2,9,C(2,1,4), D3, 3, 10). 5)
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LAHORE BOARD 2019

MATHEMATICS INTERMEDIATE PART-1
(Objective Type)
Total Marks: 20 Time

utes

The choice
n with Marker or
s will result in

Q.1 Four possible answers A, B, C and D to each questio!
which you think is correct, fill that circle in front of that qu
Pen ink in the answer book. Cutting or filling two ci
zero mark in the question.

(1) The solution of the inequality x + 2y <6 is:

@ 1.1 (b) (1,3) (€ (1,4 (1,5)
(2)  The mid point of line segment joining A(-8, 3), B(2, -{1

(a) (-6.,2) (b) (10,4) (c) (1,5)
(3)  Non-zero vector @ and b are parallelif & x b,

(@) 0 (b) 1 (© - @ (a,b)
(€))] The perpendicular distance of a line 5x 4,12y =?ﬂ rigin is:

1 13

@ 13 (b) = 13 @ -7

(5) The triple scalar product of vectors, ca e volume of;

(a) Triangle Tetrahedron (d) Parallelepiped
(6)

(a) 2 4 @ -4
Y]

(a) 30° 90° (d) 180°
®)

(a) 25 5 (d) (0,0

(b) Intercept form (c) Point-slope form (d) Two-points form

(10) ectum of parabola y* = 4ax is:

(b) y=-a (€) x=a d) y=a
(11) ion f(x) has relative maximum at x = ¢, if f'(c) = 0 and:

(b) 1"(c)<0 (€ f"(c)=0 @ f'@©=0

(12) The function y =27 + x'isa/an:
(a) Constant function (b) Even function (c¢) Implicit function (d) Explicit function
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T
(13) fsinxr]x=:

-
(a) 21 ) 0 @ 1 (d) cos
1) )= @
@ & ® © (%’
as g ﬁ dx=:
@ At +3)+c () eZ+c (© e+c +3+c
(16) ﬁ (cosx’) =:
(a) 2x sin x’ (b) — 2x sinx® (©) 2casx (d) —2sinx

17) fsecz xdx =:

(a) cotx +c (b) tanx +c (© Zic c @) TosTx *¢
(18) IFf(x)=2x+1,thenf'(x)="7:

@ 2x-1 ®) 1-2x o K-> @ 5
(19) f tan xdx =:

(a) )mlsccx|+c (b) cos c(c) J\nls'mx|+c (d) )\n|cmx|+c

(20) Iy=sin™3, thesin

I
-
a
e

(o

(a) cosy (c)
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LAHORE BOARD 2019

MATHEMATICS INTERMEDIATE PART-II
Examination Session 2013-2017
(Subjective Type)

Tatal Marks: 80

SECTION-I
Q.2  Write answers of any EIGHT questions:

(i) Define implicit function. (i) f(x)= 3x' - 2x
lim 3!)(-3!2
(iii)  Evaluate x=2 x—2

: 1 ! A—x alY O
V) Differentiate w.r.t ‘x i x” T
. d -1 1 cery 2 '
(vii) Prove that 1 (cot™ x) =——z‘l e (viii) P A=

(ix) Find f’(x) iff(x)s\fln (e™+e™). x) Fiddy,ifx =ac’,y=bt'.

(xi)  Define Maclaurin series.

(xii) Determine the interval in which f(x) i ng ecreasing if f(x) = sin x, x € (0, ®).
Q.3 Write answers of any EIGHT questiofis: (16)
(i) Using differential, ﬁnd% when nx =c.

(sin X + cos® x.

(ii) Evalualej- oSt X . sin

(i)  Find[x@/x + Idx;
(iv)  Evaluate | ;1"2 i
(v) Find the anti de|
(vi)  Evaluate | ¢*
(vii)  State ‘Fundi

(viii) Compiite

(ix)  Fin
dy

(x) Solve'the differential equation sin y . coseex. ax = 1.

(xi)  Define ‘decision variables’.
(xii)  Graph solution set of inequality 2x + y 22 in x — y plane.
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Q4
(i)
(i)
(iii)
(iv)
)
(vi)
(vii)
(viii)
(ix)
(%)
(xi)
(xii)
(xiii)

Note:

Q5

Q7

Q8

Q.9

Write answers of any NINE questions: (18)
Find the coordinates of the point that divides the join of A(=6, 3) and B(3, -2) internally in ratio 2:3.
Find the slope and inclination of the line joining the point A(-2, 4) and B(5, 11).

By means of slopes show that point A(-1, =3), B(1, 5) and C(2, 9) are collinear,

Find equation of the line through (-4, 7) and parallel to the line 2x — 7Ty + 4 =

Find equation of circle with center at (5, —2) and radius 4.

Find focus and vertex of the parabola y2 =-8(x - 3).

Find equation of tangent to the parabola = 16y at the point whose ab

Find foci and vertices of the ellipse 25x* + 9y* = 225.

Find the angle between the veclorsu=2i—j+kandy=—i+].
Find scalar ¢ so that the vectors 2i + of + 5k and 2i + j + ok are pg
If v is a vector for whichy .i=0,v.j=0,v.k=0find v.
Provethatax (b+c)+bx(c+a)+cx(a+b)=0.
Find the value of o so that 0u+l, i+j+3kand2i+j— 2k

Attempt any THREE questions:

3x  ifx<-2
(@ Iff(x)= x*=1 if =2<x<2 discuss contini 2and x =-2. (5)
3 ifx=22 l
el

(b) 1If y=e¢"sin x, show that ag' - )
(a) Integrate J‘_'_!_ dx. (5)
(b) Find equations of two parall rpendicular to 2x — y + 3 = 0 such that the product o the

x and y-intercepts of i (5)

cos X

(a) sin x(2 + sin x) dx. 5
(b) inimi ect to the constraints. (5)
(a) i i line through the point (2, —9) and intersection of the lines (5)

( e circles x* + y* +2x — 2y — 7 =0 and x* + y? — 6x + 4y + 9 = 0 touch externally.
)
2
(a) an equation of the ellipse having foci (£5, 0) and passing through the poml( \[_ ] 3] (5)

(b) A particle acted uvpon by constant forces 4i + ] — 3k and 2i — j — k is displaced from
A(l, 2,3)to B (5, 4, 1). Find the work done ()]
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VMIULTAN BOARD 2019

MATHEMATICS INTERMEDIATE PART-II
(Objective Type)
Tatal Marks: 20 Time All : 30 utes

Q.1 Four possible answers A, B, C and D to each question, argl.givens
which you think is correct, fill that circle in front of that quest
Pen ink in the answer book. Cutting or filling two o Feles will result in
zero mark in the question,

(1) Iffix) = x" + x, then fix) is:

(a) Constant function (b) Even function (c¢) Odd fu mplicit function
X -6x+8
@ MMy x-a T
(a) 4 (b) 2 () d) 8
3) x =3 cost, y = 3 sin t represents:
(a) Line (b) Circle (c) (d) Hyperbola
(4)  IFf(x)=sin x, then f@ =: ,
(a) O (b) 1 ) @ -1

(5) % {coth x) =

(a) — cosech® x (b) cosec (¢) tan h?x (d) cothxsechx
d 2
© €
2 2
(a) ¢ b) 22 (€) 2xe? @ 2
dx=

sin 2x
@ 4 sin x
(a) sin2x+c ( sin 2x + ¢ (c) % sinx +c¢ (d) 2sinx+c
2
(8) f 2x d¥'=
1
(a (b) 2 © 1 @ 0
21
® [yd
1

(a) 2Anx (b) An2 (© An (d) An3
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(10) fs“ dx =

(a) 5% (b) 2(5™) () 5¥An5 (d) 2(5™An5)
(11) Distance of line x + 2y + 5 = 0 from origin is:

@1 ®) 5 © 5 @ 2
(12) Length of perpendicular from (1, 1) to the line 4x - 3y + 9 = 0 equals:

(a) 2 (b) 4 () 3
(13) Equation of horizontal line through (2, 3) is:

(a) y=3 (b) y=2 © x=3
(14)  Slope of vertical line is:

(a) 0 (b) 1 (©) o
(15)  1If 3x + 2y < 6, point does not satisfy:

(a) (1,0) (b) 0.1 () (0,0 d) 3,2)
(16) Radius of circle x* + y* - dx - 6y = 0 is:

(a) \13 (b) 11 (© @ 13
(17) Directrix of parabola x2= 20y is:

(@) x=10 (b) x=5 © ymz-— (d) x=-5
(18)  Parabola x* = - 8y opens: ,

(a) Rightwards (b) Leftwars
(19) Magnitude of vector 6i + 3j — 2k is:

wards (d) Downwards

(@ 7 d) -2
(20) Direction cosines of y - axis are:
1 1 1
(a) 0,0,1 ' L1 (d) T;‘ﬁ 3
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