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Chapter 1 1

- Exercise No. 1

EXERCISE NO. 1
SET - A
-:1.1:-

Simplify the following ratios
i) a) 40:32 ii) a)
b) 48:80 h)
c) 24:16 c)
d) 12:32 d)

SOLUTION

—_—
—

a)

—
o S
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h) h)

—
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L 1 R PR S
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d) d)

o0 L

-:1.2:-

Find the missing quantities in each of the following.

a) _4820'_ 2000 b) 648 «x
600  «x 108 50

) 456 765 : d) X
x 255

SOLUTION
a) 4800 2000
600
4800:600::2000: x
x x 4800 = 600 x 2000
R 600 x 2000
4800

4:12:16

25:75:35
13:39:52
18:54:90

(i1)
4:12:16
o |

=

W L

SIS s
8 B

13:29:52
1:3:4
18:54:90
2:6:10
B s

=250
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Chapter 1

2 Exercise No, 1

b)

¢)

d)

648 X
108 50
648:108::x:50
648 x 50=108> x
108x = 648 « 50
648 - 50

x =——— =300
108

456 76.5
% 253
45.6:x :: 76.5:25.5
45.6x255=76.5xX
76.5x=45.6  25.5
_456x255

76.5

56x =356

16x=35x6
35%6 _,3
6 4

X=

-:1.3:-

Distribute a stock of 6000 electric fans to the three ﬂealem in

ratio 3:5:4.
SOLUTION

Total stock of electric fans = 6000 fan
Ratio of fans to three dealers

3:5:4
Sumofratios=3+5+4=12
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Chapter 1 3 -Exercise No. 1

Share of first dealer = -~ « 6000 = 1500 fans

)
12
Share of sccond dealer - _I? % 6000 = 2500 fans
Share of third dealer — ]

I, =

x 6000 = 2000 fans

-:1.4:-

Three people invest Rs. 900, Rs. 600, Rs. 300 respectively in a
business. How should they share out profit of Rs. 900,

SOLUTION
The ratio of investment of three person
Rs..900 : Rs. 600 : Rs. 300
AT ST
: SARLE R
‘Sum of ratios =342+] =¢

Total profit = Rs. 900

Share of first person ~ = x 900 Rs. 450
4]
: 2

Share of 2nd person - g %900 = Rs. 300

Share of thrid person = g! %900 =Rs. 150

-:1.5:-
If Rs. 750 is received as the profit on an investment of Rs.
2500. What return might be expected on an investment of Rs. 3850).

SOLUTION

Let x be the expected profit on an investment of Rs. 3850, The

estimated valie is grealer, so'we form the proportion with smaller value
first.

Profit (Rs.) Investment (Rs.)
750 2500
X 3850

It is a direct proportion. Applying the fundamental principle of
proportion,
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Chapter 1 . 4 Exercise No. 1

750 x 3850 = x x 2500
x % 2500 =750 > 3850
750 % 3850
et e
2500. °
=Ks: 1158

-:1.6:-
In a partnership, A invested Rs. 8000, B Rs. 6000 and C Rs.

5000. If their profits totaled Rs. 12000, how much did each receive if
the profits were divided in the ratio of their investment?

SOLUTION
The ratio of investment of three person A, B and C is
Rs. 8000 : Rs. 6000 : Rs. 5000
- e i p R
Sumofratios =8+6+5=19

A's Share of profit = 1_86 % 12000 = Rs.5052
B's Share of profit= -]-% % 12000 = Rs.3789.47

' 5
C's Share of profit = 1_9 x 12000 = Rs.3157.90

':l 07:-
The cost of building 1.5 miles of a certain highway was Rs.
420,000; what was the cost of 4.5 miles of that highway. -

SOLUTION

Let x be the cost of building 4.5 miles highway. The estimated
value is greater so we form the proportion with first ratio smaller.

Distance (miles) Cost (Rs.)
1 1.5 420000
\J4.5 X

1.5:45:420000 : x

It is the problem of direct proportion. Applying the fundamental
principle of proportion.
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Chapter 1 9 Exercise No. 1

1.5% x =4.5 % 420000
« - 4:5x 420000

1.5
= Rs.12,60.000

-:1.8:-
A cylindrical tank 24 feet high, now holds 375 gallons of
water 9 feet deep. How many gallons will it hold when full,
SOLUTION
Let x be the number of gallons of water to fill the full tank. The
estimated value is greater, we form the proportion with first ratio
smaller. ;
Height (feet) Water (in gallon)
9 375
24 : X
It is the problem of direct proportion. Applying the fundamental
principle of proportion.
9xx=24x375
24 %375
=

=1000 gallons

-:1.9:-
A jet airplane traveled 100 miles in 9 minutes. To the nearest
mile, what was its rate per hours?

SOLUTION

Let x be the distance travelled in one hour or in 60 minutes. The
estimated value is greater, so we form the proportion as; .

Time (in minutes)  Distance (miles)
9 100
60 X
It is the problem of direct proportion. Applying the fundamental

principle of proportion.
9xx = 60x100

60x100
K=

=666.67 miles
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Chapter 1 6 ' _ Exercise No. 1

-:1.10:-

A space ship in orbit has an average speed of 11400 m.p.h.
At that rate, how many minutes would it take to travel 3000 miles?

SOLUTION

Let x be the minutes taken to travel 3000 miles. The estimated
value is smaller, so we form the proportion as:

Distance (miles) Time (in minutes)
11400 60

3000 X

It is the problem of direct proportion. Applying the fundamental
principle of proportion. i .
11400 x x =3000x 60

300060
11400
=15.79 miles
-:1.11:-

A train covers 144 km distance in two hours. What distance
will at cover in 50 minutes with the same speed.

SOLUTION

Let x be the distance covered in 50 minutes. The estimated value
(distance) is smaller, so we form the proportion with first ratio greater

Distance (km) Time (in min)
} 144 120 /

X 50 \/

It is the problem of direct proportion. Applying the fundamental

principle of proportion.
144 % 50 = x %120
xx120 =144 x50
_ 144 x50

X =———=60km
120

)Lf[,{ | |28 ‘_-_I--.A.

L1
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Chapter-1 i Exercise No. 1

-:1.12:-

A bus travels 200 kilometers in 3 hours. How much time is

needed for a journey of 450 kilometers.
SOLUTION
Let x be the time for a journey ot 450 km.
The ratio of distance to time is
200 3

Hence 200: 3 :: 450 x

Applying the fundamental law of proportion, we get

200x =3 x 450

-:1.13:-
Six men can paint a house in four days. How long would it
take to paint the house if two men are employed.

SOLUTION
Let x be the number of days when 2 men are employed to paint
the house. The number of men are decreased but the number of days
increased. This is the inverse proportion. The proportion is:
Men Days

6 4 \Z
2 XV
6:2::4:x
For inverse proportion, we invert the first ratio and write the
proportion as:

2:5::4:x (inverse)
Applying the fundamental principle of proportion

2 = 6 x 4
4
X= o =12 days
-:1.14:-
A factory can produce 72 washing machines in 9 days.
a) How many machines can it produce in the following days.
i) I day ii) 10 days iii) 24 days

www.taleem360.com



Chapter 1 SR Exercise No. 1

b) How may days will it take to produce the following numbers
of machines.
i) 8 machines ii) 16 machines iii) 126 machines
SOLUTION
(a) _
(i) Let x be the number of machines produced in one day.

The estimated value is smaller. so we form the proportion with
first ratio as greater

Machines Days

72 9

x ]
72 9
X £

: B BT B
Applying the fundamental principle of proportion.
Rxl=x%x%x9
Ox =72

x — 8 machines

(ii)  Let x be the number of machines produced in 10 days.
The estimated value is greater, so we form the proportion with
first ratio as smaller.

Machines . Days
9 72
10 X
9 2
10 x
20 I e
Applying the fundamental principle of proportion
xx9=720 .
_ 720

X! 9—- = 80 machines

(ili)  Let x be the number of machines to be produced in 24 days.

Days Machines
9 72
24 X
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(1)

(i)

(iii)

9 2
24 x
O Tl T iy
Applying the fundamental principle of proportion
Ix =24 x 72

x =192 machines

(b)
Let x be the number of days to produce 8 machines.
The estimated value is smaller, the first ratio will be greater.

Machines Days
72 9
8 X
2_9
-
12859 %
Applying the fundamental principle of proportion
72x=8x9
x =1 day

Let x be the number of days to produce 16 machines.
The estimated value is smaller, so we form the proportion with
first ratio as greater.

Machines Days
72 9
16 X
2.9
16 x
727 1629 0%
Applying the fundamental principle of proportion
T2x=16%9
T2x =144
X =2 days

Let x be the number of day to produce 126 machines.
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Chapter 1 10 Exercise No. 1

The estimated value is greater, so we form the proportion with
first ratio as smaller.

Days Machines
9 ' 72
X 126
9 72
x 126
9 x:i 72 126
Applying the fundamental pr:nmple of proport:on
Ix126=xx72
2x=9x126
3
X lS4 days
-:1.15:-

A woman can walk 48 km in 6 hours.

a) How long will she take to walk the following distances:
i) 16 km ii) 40 km iii) 143 km

b) How far can she walk in
i) 2 hrs i) Shrs iii) 7 %2 hrs

SOLUTION

(i) The estimated value (time) is smaller, so we form the proportion

with first ratio as greater. Let x be the time used to walk 16 km.

Distance Time
48 6
16 X
48 :16::6:x
48x=16x6

x=%:2hours
48

(ii)  The estimated value (time) is sfnal!er, so we form the proportion
with first ratio as greater. Let x be the time used to walk 40 km.

Distance Time
48 6
40 X
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‘Chapter 1 11 Exercise No. 1

(iii)

(M

48 6
40 x
48:40:6:x
Applying the fundamental principle of propoition
48x=40x 6
40 % 6
X= i =5 hours
48

The estimated value (time) is greater. so we form the proportion
with first ratio as smaller. Let x be the time used to walk 143
km. _

Time Distance

6 48
X 143
6 48
x 143
6:x::48: 143
Applying the fundamental principle of proportion
6x143 =xx 48
4Bx=6x143
_6x143
= e

X =1 ?Z hours
8

b
The estimated value (dis(lar)wc) is smaller, so we form the
proportion with first ratio as greater. Let x be the distance to be
covered in two hours.
Distance Time
43 6
X 2
48

x .
48 : x:26: 2
Applying the fundamental principle of proportion
48> 2 =06x
6x =48x2

x=16 km

_6
e
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(i)  The estimated value (distance) is smaller. so we form the
proportion with first ratio as greater. Let x be the distance to be
covered in 5 hours.

: Distance Time
48 6
X 2
48 6

A
48:x:6:5
Applying the fundamental principle of proportion
48 x 5= 26x
6x =48 x5

45%5
x= 72 — 40 km
6

(iii) The estimated value (distance) is greater, so we form the
proportion with first ratio as smaller. Let x be the distance to be
covered in 7% hours.

Time Distance
6 48
TV X
48

6 -
1
L
15
2

6: 248 x|

Applying the fundamental principle of proportion

6K=Ex48
2

6x=15%x24
15%x24
x:

=60 km

-:1.16:-

A well produces 2846 cu ft water in 3 %2 hr. How many hours
will it take the well to produce 14230 cu ft of water.
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Chapter 1 13 Exercise No. 1

SOLUTION
The estimated value (time) is greater, so we form the proportion
with first ratio as smaller. Let x be the time used to produce required
amount of water.

Time (hrs) Water in cu ft
3% 2846
X 14230
3.5 2846
x 14230

3.5: x: 2846 : 14230

Applying the fundamental principle of proportion
3.5% 14230 = x x 2846

2846x = 3.5x 14230
L 35%14230

17— hrs
2846 2

-:1.17:-

A bus runs 100 km in 8 litres of diesel. How much diesel is
needed to run 250 km.

SOLUTION

The estimated value diesel in litres is greater, so we form the
proportion with first ratio as smaller. Let x be the amount of diesel
required.

Diesel (in litres) Distance (km)
8 100
X 250
8 100
x 250
8:x:100: 250

Applying the fundamental principle of proportion
8x250=xx100

100x =250x8
250x 8
X=

=20 litres
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~:1.18:-
If 15 dozens of eggs cost Rs. 202.50. How much will 96 eggs
cost? SN '
SOLUTION
Let x be the cost for 96 eggs that is 8 dozen eggs. The estimated

value is smaller, so we form the proportion with first ratio greater
20250:X::15:8

Cost (in Rs.) Eggs (in dozen
202.50 i5
b 8

It is the problem of direct pmpomou Applying the fundamental
principle of proportion.
202.50x8 =xx15

xx15=202.50%8

it 202.50x 8 _ReilR
15
-:1.19:-
8 men take 48 hours to dig a garden.
a) How long will be taken by the following numbers of men. -
i) 12 men ii) 32 men iii) 40 men

b) How many men will be required to dig the garden in the
following times.
i) 24 hrs. ii) 96 hrs. iii) 32 birs.
SOLUTION
| (#) _
(i) Let x be the time to be used to dig the garden, then
In this problem, 12 men will dig the garden in less than 48 hours.

Howurs Men
48 8-
X 12

Here one quantity is decreased while the other is increasco. So
this is the problem of inverse proportion.
48 :x:: 8:12
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(ii)

(iii)

As it is an inverse proportion, we invert the first ratio and write
the propartion as: :
= logcage B 12
Applying the fundamental principle of proportion
12x =48 x8

48 ;
%8 =32 hrs

W=
12

Let x be the time to be used to dig the garden.

In this problem, 32 men will dig the gard_n in less time.

Hours = Men
48 8
x- 32

Here one quantity is decreased when the other is increased. It is
the problem of inverse proportion.

48 :x:: 8:32
As it is an inverse proportion, we invert the first ratio and write
the proportion as:

x:48::8:32

-Applying the fundamental principle of proportion

32x=48x8
48x8

x=——>>—=12hrs

Let x be the time to be used to dig the garden.

Hours - Men
48 - 8
X 40

48 : x::8:40

As it is an inverse proportion, we invert the first ratio and write
the proportion as:
x:48::8:40
Applymg the fundamental principle of proportion
40x =48 x38

x=22%% _o6hrs
40
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Let x be the number of men requirt:((ll?ﬂ dig the garden.
(i) Men Hours
8 48
X : 24

Decrease in time will increase the number of men. It is the
problem of inverse proportion.
; : B:x::48:24
Invert the first ratio and write the proportion as:
x:8::48:24

Applying the fundamental principle of proportion

24x =8x 48
_8x48

24

X =16 men
(ii) Hours Men
48 8-

96 X
48:96::8:x
‘As it the problem of inverse proportion. Invert the first ratio and
write the proportion as:
: 06 :48 :: 8:x

Applying the fundamental principle of proportion
96x =48x 8 ;
48 x 8
o=
96

=4 mén

(iii) Men Hours
8 48

X 32
8:x:48:32
It is the problem of inverse prqportion, invert the first ratio
x:8::48:32
Applying the fundamental principle of proportion
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32x="8><48

e
32

-:1.20:-
A car take 8 hrs. To do a journey at 90 km/h.
a) How leng would it take at the following speeds.
i) H4km/h ii) 80 km/h i) 60 kin/h
b) What speed would be required to do it in the following

times,
i) 10 hrs i) 18 hrs iii) 6 hirs
SOLUTION
(@)
Let x be the time used at the given speed.
(i) Speed (km/h) Time (hrs)
90 - 8
144 X
90:144::8:x
‘As it is an inverse proportion
144:90:: 8: x
Applying the fundamental principle of proportion
144x=90x 8.
s 5 8 5 hrs
144
(ii) Time (hrs) Speed (km/h)
8 90
X 80
8:x::90:80
As it 1s an inverse proportion
x:8:90:80 -
Applying the fundamental principle of proportion
80x =8x90

®
X=———=0 lys
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Chapter 1 18 Exercise Neo. 1

(iii) Time (hrs) Speed (km/h)
8 90

X 60
X ::90:60
As il is an inverse proportion
x:8::90:60
Applying the fundamental principle of proportion
60x =8 x 90

fas SX—E—Q hrs
60

(b)
Let x be the speed to do the journey in the required time.

(i) Speed (km/h) Time (hrs)
20 8

X 10
90 :x::8:10
As it i5 an inverse proportion
x:90::8:10
Applying the fundamental principle of proportion
10x=90x8§

9
=al P gnniin

(ii) Speed (km/h) Time (hrs)
90 8

X 18
90 :x::8:18
As it is an inverse proportion, so
x:90::8:18
Applying the fundamental principle of proportlon
18x=90x8

oL IE RN
18
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(iii) Time (hrs) ‘Speed (km/h)
8- 90
6 sl
8:6::90:x
As it is an inverse proportion
6:8:90:x
Applying the fundamental principle of proportion
6x=8x90
_8x90

X - ~120 km/h
6

-:1.21:-
A Suzuki car runs 150 km in 10 litres of petrol. How much
peirol would be used to go Z80 km?

SOLUTION

Let x be the petrol in litres to go 280 km.
Petrol (litres) Distance (km)
1¢ 150
il 280
10:x :: 150 : 280
[s the problem of direct proportion.

Applying the fundamental principle of proportion
10x280=xx150

150x = 10 % 280
LU
150

= 1-3E litres
3

-:1.22:-

Supper express takes 4% hours at a speed of 60 km/h to go
from Faisalabad to Multan. How fast must the train travel for the
same distance in 3% hours. :
SOLUTION

Let x be the speed of supper express to reach Multan in required
time.
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Time (hrs) Speed (km/h)
7 60
4
7
— = X
2
E : Z 260 x
4.2
This is the problem of inverse proportion.
T
— o — 260:x
2 4 ;
Applying the fundamental principle of proportion
[ zx = E x 60
2 4
£ x =17 %15
2

1 5)2 ;
= (Thalhe 73 km/ h approxi.

-:1.23:-

In a factory 12 men complete the work in 20 days, how long
it will take to complete the same work by 8 workers.

: SOLUTION
Let x be the number of days to compile the work with required
workers. ; ;
Men
12
8

Days
20
X
12:8::20:x
It is the problem of inverse proportion.
8:12::20:x
Applying the fundamental principle of proportion
8x=12x20

12 x 20
X=—

=30 men
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-:1.24:-

A group of 42 men can censtruct a house in 60 days werking
8 hours a day. How many days are required te comstruct the same
house by 60 workers, if they work 7 hours day.

SOLUTION

Let x be the number of days to complete the house by 60
workers, if they work 7 hours a day.

Ratioof men =60 : 42 (inverse)
Ratio of hours =7 : 8 (inverse)
In proportion
60 : 42
60 x
78
By applying the fundamental principle of proportion
Xxx7Tx60=60x42x8
420x =60x42 x 8
420
-: 1-25:"

100 men finished 2 job in 12 days working 6 hours a day.
Hew many men will do the same job in 15 days to work 8 hours a
day.
SOLUTION
Let x be the number of men who finish the work in 15 days to
work 8 hours a day.
Ratio of days
Ratio of men
In proportion

=15: 12 (inverse)
=100 : 6 (inverse)

15:12
2100 : x
8:6 ;
By applying the fundamental principle of proportion
: Xx8x15=100x12x6
100x12x6
M=

8x15

=60"men
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-:1.26:-
In ﬁ hotel 10 men stay 16 days costs Rs. 8000, How many
days, 15 men can stay with the amount Rs. 9750, '

SOLUTION

Let x be the number of days to stay in hotel 15 men with amount
Rs. 9750.

Ratio of men = 15: 10 (inverse)
Ratio of amount= 8000 : 9750 (direct)
Ratio'ofdays =16:x
In praportion
15:10
inx
8000 : 9750
By applying the fundamental principle of proportion
xx8000x 15=16x10x 9750
e 16 x 10x 9750

=13 days
8000 15 v
-:1.27:-
50 men working 8 hours a day can complete a building in 35
days. How many hounrs a day. 70 men work to complete the same
work in 25 days.

SOLUTION

Let x be the number of hours a day to complete the building by
60 men to wark 25 days. :

Ratioof men =70:50 (inverse)
Ratio of days =25 : 35 (inverse)
Ratio ofhours =8 :x
In proportion
70 : 50
R
; 25 :35
By applying the fundamental principle of preportion
; X% 25%x70=8x50x 25 . :
e 8x50x% 35

= 8 hours
25x70
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-:1.28:-
25 workers complete a job in 20 days working 8 hours a day.
In how many days 20 workers will complete the work for 10 hours a

day?

SOLUTION

Let x be tfle number of days to finish the work by 20 workers
working 10 hours a day.
Ratio of men = 20 : 25 (inverse)
Ratio of hours = 10 : 8 (inverse)
Ratio of days =20 :x
In proportion '
2020
S
_10:8
Applying the fundamental principle of proportion
xx10x20=20x25x8
_ 20x25%8
T 71020

= 20 days

-:1.29:-
In a factory, a group of 50 workers 10 hours daily to make
500 units in 10 days. There is demand of 720 units in 12 days. How
many workers are needed if they work 8 hours daily.

SOLUTION

Let x be the number of workers 1o make 720 units in 12 days

working 8 hours daily. .
- Days Hours Units Waorkers

10 10 500 50

12 8 720 - X

Ratio of days = 12 : 10 (inverse)
Ratio of hours = 8 : 10 (inverse)
Ratio of units = 500 : 720 (direct)
Ratio of workers =50 :x '

In proportion
12:10
8:10::50:x
500 : 720
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Applying the fundamental principle of proportion
Xxx500x8x12=50x%10x10x720
. 50x10x10x720

' 500x8x12

= 75 workers

-:1.30:-
A fleet of 15 similar cars, uses 625 litres of petrol in 5 days.
How long will 604 litres if 3 cars are laid up for repairs?

SOLUTION
[.et x be the number of days to use 600 litre petrol by 12 cars.
' Cars Petrol (in Days
litre)
15 625
12 600 X
Ratioofmen =12 : 15 (inverse)

Ratio of hours = 625 : 600 (direct)
Ratioofdays =5:x-
In proportion :
12: 15
=5 X
625 : 600
Applying the fundamental principie of proportion
xx625x12=5x15x600

x:5x;5X600=6days
625x12

www.taleem360.com



Chapter 1 25 Exercise No. 1

SET-B
-:1.1:-
A and B are partners sharing profit and loss in the ratio of

3:2. A new partner C is admitted and % share of profit is given.
What is the new profit sharing ratio?

SOLUTION

We can find the common denominator to equivalent fractions.
When profit is 3 : 2. then share of A and B are
)

§25
When partner C is admitted, then the ratio is:
32 1 3x4 2x4 1x5

554 Sl Suk #ns
12 8 5
20 20 20 -
Total of ratios= 12 +8+5=25
New profit ratio is:

A's Share = E
25
B's Share = —§—
25

C's Share = i
25

-:1.2:-

Mr. Ajmal had Rs. 42000. He owed Rs. 4000. He died and
burial expenses were Rs. 2000, He left behind one widew, 3 sons and
2 daughters. The balance is to be paid in the ratio 1/8 to widow,
while the share of each son will be twice as compared to daughter.
Find the share of each.

_ SOLUTION
Total Estate = Rs. 42000
Debt = Rs. 4000
Rs. 38000
Burial Expenses = Rs, 2000

Balance = Rs. 36000
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Share of widow = 3_6000 x :E = Rs. 4500

_Balance = Rs. 36000 — 4500 = Rs_3 1500
Ratio of'a son and a daughter is 2 : |
There are 3 sons and 2 daughters
So  2+2+2+1|+}=8shares

Share of each Son = % x 31500 = Rs. 7875

Share of each Daughter = é x 31500 = Rs.3937.50

-:1.3:-
As estate of Rs. 168000 is to be divided among the heirs in
the ratio of 1/4: 1/3 : 2/5 : 5/12. What is the share of each member,

SOLUTION-
The ratio of shares is -
' R
435’12

=

We can find the common denominator to equivalent fractions:
0 e A lx]5_]x20_2x12' 5%5
43512 4x15 3x78 3%12 125

_15 70 24 25
60 60 60 60
Ratio=15: 20:24:25
Sum of ratio = 15 + 20 + 24 + 25 = 84

Erist Share = é—j— x 168000 = Rs. 30000

, 20 o '

Second Share -—-E-4— % 168000 = Rs. 40000
; 24

Third Share:-s: x 168000 = Rs, 48000

Fourth Share = % % 168000 = Rs, 50000
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| -:1.4:-

A contractor agreed to mix gravel, sand and cement in the
ratio 8:5:3 in concrete work. He used 48000 lbs of mixture in
completion of work. What is the quantity of each material used?

SOLUTION

The ratio of Giravel. Sand and Cement is 8 : 5: 3
Sum of ratio -8 +5+3 =16
Total mixture = 48000 lbs

Gravel = % x 48000 = 24000 1bs
Sand = % % 48000 =15000 Ibs -

Cement :-l% % 48000 = 9000 Ibs

-:1.5:-
Three milkmen mixes milk with water in the following
ratios:
First milkman’s ratio=7:1
Second milkman’s ratio=9:2
Third milkman’s ratio=10: 1
Who is more dishonest out of three milkmen?

SOLUTION
Here three ratios are
7:1-——1; 9:2=3; IO:I:L
7 9 10
121
7910

We can find the common denominator to equivalent fractions
1x90 2x70 1x63 90 140 63
7%90 9x70 10x63 630 630 630

Second milkman is more dishonest as his ratio is greater.

-
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-:1.6:-
A provides capital of Rs. 10000 for one year. B provides
capital of Rs. 15000 for 8 months and C Rs. 20000 for 3 months. A
profit of Rs. 37500 is to be distributed in the ratio of eapital.
SOLUTION
Here total profit — Rs. 37500
The ratio of investment of A, B and C is
10000 : 15000 : 20000
The ratio of time is months of investment is
12: 83 ;
So the ratio of investment with respect to time is
10000 x 12 : 15000 x 8 ;: 20000 x 3
10x12:15x8:20x3
120 : 120 : 60
s
Sumofratios=2+2+1=5

Share of A's Profit = = x 37500 = Rs. 15000

Share of B's Profit = = x 37500 = Rs. 15000

LR % R Y

" Share of C's Profit = 51 x 37500 = Rs. 7500

-1.7:-
- The profit sharing ratio between A and B is 2 : 3. The ratio

between B and C is 4 : 7. The firm earned a prefit of Rs. 41000.
What is the amount of each partner?

SOLUTION

It is the problem of continued ratio.

Total Profit = Rs. 41000

A 2 B : C
2 : 3

; 4 : 7
8 : s 21

Sum of Ratios =8+ 12+ 21 =41
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Share of A's Profit = % x 41000 = Rs. 8000
Share of B's Profit = % x 41000 = Rs.12000

Share of C's Profit = j—.: x 41000 =Rs.21000

-:1.8:-

A storekeeper can keep 728 cans of vegetables. The owner

wants to buy peas, beans and corn in the ratio of 3 : 4 : 5, What is
the size of order of each kind. :

SOLUTIO
Total Cans = 720 cans
Ratio of Vegetables cans
Peas: Beans : Corn=3:4:5
Sumofratros=3+4+5=12
Order of Peas= —:1— x 720 =180 cans

-

Order of Beans = % x 720 = 240 cans

Order of Corn = -i% x 720 =300 cans

-:1.9:-
A farmer has 840 acres of land for planting rice, wheat,

cotton and fodder in the ratio of 5: 4 : 3 : Z respectively. What arg,
acres used for each crop.

SOLUTION
Total Land = 840 acres
Ratio of Rice, Wheat, Cotton and Fodder is
Rice : Wheat : Cotton : Fedder
5:4:3:2
 Sumofratios=5+4+3+2=14

Land used for Rjce = %x 840 = 300 acres
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4
Land used for Wheart - 1—4 % 840 = 240 acres

3
Land used for Cotton = 1_—1 <840 = 180 acres

5

Land used for Fodder = - x 840 = 120 acres

-:1.10:-
A milk man mixes milk with water in the ratio 7 : 2
respectively. He has 81 litre of mixed milk. What is the quantity of -
pure milk? .

SOLUTION
Total mixed Milk = 81 litre
Ratio of Milk to Water is
© Milk: Water=7:2
Sumofratios=7+2=9

-
Amount of Pure Milk = a % 81 =63 litre

= 1 .1 1 .
The pruperly of a person is valued Rs. 330000. He has two
wives, one son and 4 daughters. The share of wife is 1/8 each. The
share of a son is double than share of cach daughter. Distribute the

property.

SOLUTION
Total value of property = RSA‘3,30,000
He has 2 Wives, | son and 4 daughrer

Share of each Wife= ; x 330000 =Rs.41250

Share of both Wives = Rs. 41250 + Rs. 41250 = Rs. 82500
Balance = Total — Wives® share’
= Rs. 330000 — Rs. 82500 = Rs. 247500
Shares of Son and Daughters
2odaikEzl: ]
SumofRatios=2+1+1+1+]1=6
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| ta

Sliarcof Son = = x 247500 = Rs. 82500

=

r

I b5 _
hatent cach Daughter = P 247500 = Rs: 41250

-:1.12:- : F

The estate of a person consists of 400 cows and 1200 soats,
He had a widow. 3 sons and 4 daughrers. The claim of widow is 1/8.

The share of a son is double than u davghter Distribute the cows
and goats among them.

| SOLUTION
Total Number of Cows = 400

Fotal Number of Goats — 1200

Cow's Share of Widow = 100 = 50 cows

oo | -

Croats Share of Widow - > 1200 = 150 voats
g . !
Y

Remaining Cows =350 & Remaining Goats = 1050

He has 3 Sons and 4 Daughters. Ratio is

p 3

Cow's Share of cachSon - = x 350 = 70 cows

10
: ; b s 2

Cow's Share of cach Daughter — — x 350 = 33 Cows

] it
- 3 I
Goar's Share of each Son == « 1050 =210 uoals
- 0] %

1
Groat' s Shate of each Dauchter = 2 050 = 1035 goats
o e

53 2

The ol expeases of a factory are Rs. 2552. The machine
hours of two departments A and B are 1800 and 1560 respectively.
Distribute the tooi experses on basis of machine hours.
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SOLUTION |

Total Expenses = Rs. 2550 :
Ratios of Machine hours of A and B Depariments
A:B=1800: 1500
18: 15
: 6:9
Sum of Raties=6+5 ]

: T - 6 i Nrgh :
Expensesof A Department = — x 2552 - Rs. 1392

Lxpenses ot B Department ::'I—DI x 2352 = Rs.1160

-:1.14:-

Javaid is half as old as Rashid and Rashid is half as old as
Naveed. The sum of their ages is 105 vears. Calculate the ages of
Javaid, Rashid and Naveed. :

SOLUTION
Ratios of ages are as i
Javaid is half as old as Rashid-1.e, Rashid is double as old as Javaid
So the ratio'is 1 : 2
Similarly Rashid is half as old as Naveed. that is Naveed is double as old
as Rashid

So.ratiois 1 : 2
Hence
Javaid Rashid ; | Naveed
] : 2
\‘ f \H.“‘-x
I \\" >
- ] : 2 : 4+
SumofRatios=1 +2+4=7
: I : 5
lavaid's Age = — %105 =15 years
Rashid's Age = E % {0330 vears

Naveed's Age= _ « 105 = 60 years

~1 4=
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-:1.15:-

A purchase manager paid carriage of rupees for A, B and C
materials. The weight ratiois A: B=4:7 and B:C=6:3 Whatis
carriage for each material.

SOLUTION
Total Carriage Bill = Rs. 11725
Ratio of materials is
A : B : [
=l A 7
R 3
4 ; 42 : 2]

Sum of Ratios =4 + 42 +21 = 67

- : 4
Carriage Share of Material A = o5 x11725=Rs. 700
_ : : 42 : X
Carriage Share of Material B = = % 1F725=Rs. 7350

21
Carriage Share of Material C = 6? % 11725 =Rs.3675

-:1.16:-
The cost of 20 Ibs of tea is Rs. 1700. What should be the cost
of 33 Ibs of tea?

SOLUTION
. Tea (in 1bs) Cost (in Rs.)
20 ~ 1700
L X

20 : 33+ 1700 : x (Direct proportion)
Applying the fundamental principal of proportion
20x x=1700x33 '
_1700x33
20

= Rs. 2805 7

-:1.17:- : t
18 men complete the job in 30 days. How long it will take to
complete the job by 12 workers?
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SOLUTION
Workers Days
18 30
12 X

12 : 18 :: 30 : x (Inverse proportion)-
Applying the fundamental principal of proportion
[2xx=30%18
30x18

l %}

-:1.18:-
The cost of § Iulugrams of mutton is Rs. 1250. Calculate the
cost of 43 kilograms of mutton when rate remains the same.

SOLUTION

Let x be the cost of 43 kgs of mutton.
In this problem estimated value (cost) will be greater. so we
form proportion with first ratio as smaller.

= 45 days

No of Kg Cost (in Rs.)
5 1250
43 X
5. 1250
3 x

5:43 :: 1250 : x (Direet proportion)
Applying the fundamental principal of proportion
Sxx=1250%43

250 x 43
X J—SL = Rs.10750

-:1.19:-
The cost of 7 litres of cooking oil is Rs. 525. What is the cost
of 25 litres of such oil if the rate is the same. '
SOLUTION
Let x be the cost of 25 litres of oil.
In this problem estimated value (cost) will be greater, so we
form preportion with first ratio as smaller.
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No of Litres Cost (in Rs.)

7 525

74255 525 {x(Dirset proportion)

Applying the fundamental principal of proportion
' IxX=825%25

535x25

X = =Rs 1875

!

-:1.20:-

Numan earns Rs, 700 by im'cstin;_-, Rs. 20,000.
Aslam will earn on investment of Rs.
of investment.

How much
55000 under the same scheme

SOLUTION

Let x be the earning on investment = Rs. 53000
Earning (Rs.) Investmeni (Rs.)
700 20000
" 55000
700 20000
x 35000
700 1 x 22 20000 - 55000 (Direct proportion)

Aprlving the fundamental principal of proportion
700 = 55000 = 20000 - x '

20000x = 700 <« 55000
700 = 33000
20000

= R&.1925

k.21

A factory manager plan to produce 200 units with the help
of 50 workers who work '8 hours a day. How muny units can be
made by 80 waorkers if they work 6 hours per day.
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SOLUTION

Letx be the units produced workine 6 hours by 80 worke:s.
Ratio of workers — 30 ¢ 80 Divect propaoition)
Ratio of hours — 8 2 6 (Dire ot proportion)
Ratio of units — 200 @ x
In proportion

50 : 80

UG e
8:6
Applving the fundamental principle of proportion
Wy 3= - 80 2 6
204 m

RS g T —— = 240 units
5. 3()

3

-+1.22:.

& et el W

A carton factory makes 160 boxes in 16 days with the help of
48 workers. How many days are needed to make 200 boxes with the
help of 40 workers.

SOLUTION
Let x be the number of days required.
Days Workers Boxes
16 -8 160)
x 40 200

Ratio of workers =40 : 48 (Inverse)
Ratio of boxes = 160 : 200 ( Direct)
Ratio of days = 16 ' x
Proportion is
40 : 418
6%
160 : "ﬂfl

Applying the fundamental prine |ple of proportion
o xx160x40=16»48=200

16 485 200 _

=24 days
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-:1.23:-

_A labour force of 15 workers complete the job in 15 days for
8 hours a day. How many days are needed to complete it if 25
workers work for 6 ho'rs a day.

SOLUTION
Let x be the required number of*days.
Days Workers Hours
15 15 SR
X 25 8

Ratio of workers = 25 : 15 (Inverse)
-Ratie of hours = 6 : 8 (Inverse)
Ratio of days = 15 : x
Proportion is
25215
Al Tal e
_ 6:6 '
Applying the fundamental principle of proportion
Xx6x25=15%x15x8

15x15x8
x-—;xile?.days
6x25
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: EXERCISE NO. 2
SET-A
-12.1:-

Express as percents

; L By T 1O e 1
i) - ii) 5 ifi) 2% iv) l2

1 B R R R TR
;g iy S =
v) - vi) =0 vii) 10 viii) -
SOLUTION |
(1) . =[ ! % IUUJ% =50%
: 2
- 3 (3 % 100 % = 60%
== g = {i]
(ii) 5 \%
3 & __-:5__ 0 20,
(1i1) g+(2SAEOUJ/o—]._/o
(iv) i 3:[3 1(}0)% =150%
2 2D
(v) 3_} _9_ (?. ]% ot ""S%
4 "4 4
(vi) _]_z(lx 100}%:2/0
50 (50
Lesh) T (ﬁ X 100}% =80%
100 110
(vii) : =( ! X 100]%::5%
: 4 \4

-:2.2:-
Express the decimals as percents.
i) 0.25 ii) 0.06 iii) 0.89iv) 0.17
SOLUTION

(i) 0.25 =(0.25 x 100)% = 25%
(i1) 0.06 = (0.06 x 100)% = 6%
(iii)  0.89=(0.89 x 100)% = 89%
(iv) 0.17=(0.17 x 100)% = 17%
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i) S0%,
V) 872 %

(i1)

(1i1)

40
-:2.3:- .
Express following percents as fractions.
i) 25% i) 16%
vi) 20% vii) 4%
SOLUTION
= :
UG = = -
100 2
: 25 dg ]
2% = — - —
100 4
16% — 26 T
100 25
T U
230% == ==
- 100 10

(iv)
(v)

(vi)
(vi1)

(vi1)

I8 s
i 100
2= = = ]

100 5
40/ — i g4
_ o0 25
Q00 — -Q_()_

100

-2.4:-

Express these percents as decimals.

1) 15%

(1)

(i)

(iii)

(iv)

ii) 85% i) 12':%

SOLUTION

YS “p.;

2 2x 100

95 o=

A0 A0

0.6

¥

%=—"o.l

8

Y=—%= - (I25

3

iv) 230%,
viii) 99%

iv) 6%4%
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-:2.5:-
Find a) 3% of 200 by 6% of 180 ¢) 12% of 15
d) 23% of 4500 ¢) 85% of 400 1) %% of 2000
SOLUTION
() 3% is the rate and 200 is the basce.

Thus percentage = Base x Rate?s

(h) 6% 1s the rate and 180 is the basc.
Thus percentage = Base x Rate"
Bascx Rate 1806
100 100
c) 1294 1s the rate and 15 is the base
I hus percentage — Base x Rate!,
_BasexRale  15x12 180
100 100 100
(d) 23% 15 the rate and 4500 i1s the base
Thus percentage = Base x Raie%
~ Base » Rate 4500 x 23
ST ST T
(e) 85% is the rate and 400 is the basce.
I'hus percentage = Base x Rate%
& Base < Rate ~ 400 < R__'\‘__ 340
100 100
(Hy %% is the rate and 2000 is the base.
Thus percentage = Base x Rate™
~ Base x Rate 2000 x 3

e e~
100 100 = 4

J

1033

_:2o6:-
If 5% of a number is 60, what is the number?

SOLUTION

Number = e
Rate%
i Percentage of the Number x 100
Number = ———
Rate
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Here percentage of number = 60, Rate % — 5%'=0.05
60 x 100

Number = 1200
-:2.7:-
If 2% of a number is 82.46, what is the number?
SOLUTION
- Percentage of the Number 100
Nupibey =~ T Ao T
' Rate

Percentage of the number = 82,46
Rate = 2%

4
Number = Mﬁrx 0% = 164.92% 100 = 16492
-:2.8:-

If 45% of number is 3000, what is the number?
SOLUTION

Here percentage of a number = 300: Rate% = 45%
Percentage of the Number x 100

Number = e R ) AR
Rate
3 w10 2 3
L 300100 200 o
45 3
~:2.9:-

Mr. Khalid bought a radio for Rs. 1200 and he sold it for Rs.
1425. Find his percent profit.

SOLUTION

Selling price of radio = Rs. 1425

Purchased price = Rs. 1200

Profit = Selling Price - Purchase price

=Rs. 1425 - Rs. 1200= Rs. 225

Here Rs. 225 is the number for which percent (Rate) is required
on the base of Rs. 1200.

Percent profit = Rate%
Number 225 3
_ = =18=9%

Base 1200

‘Rate% =
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-:2.10:-

Mr. Noor Muhammad gets 15% profit from his investment.
. He gets Rs. 400 as net profit, find his investment.

SOLUTION

Rate % = 15%
Percentage of profit = Rs. 400
Investment = Amount

Percentage of Profit
Amount of Investment — 2

Rate%
s. 400 x )
:55 40 xIOO_SO(O: 2666.67
15 3
_:2011:-.

Of the 80,000 seats in the football stadium 48640 were filled.
What percent of the stadium was filled.
SOLUTION
Here 48640 is the number for which percent (rate) is required on
the base 80000. '
Number 48640

= = 60.8%
Base 80000

Percent = Rate % =

-:2.12:-
If your automobile payments are Rs 300, a month, what
percent of year Rs. 5000 per month salarv must be set a side to pay -
for your automobile.
3 SOLUTION
Here 300 is the number for (rate) is required on the base 5000.
~ Number 300 3

Percent = Rate % = — ey T
Base 5000 50

-22.13:-

About 70% of wheat can be converted into flour. To the
nearest kg, how many kg of wheat are needed to make 100 kg of
flour. ;

SOLUTION

Here rate % of wheat converted into flour is 70%
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Percentage = 100 kg
We have to find 1o total wheat i ¢. Base
Percentage  Percentage x 100

Base =1
Rate % Rate ;
) 0000 |
S OO0 I ey sk
70 70
_:2ll4:_

A man paid zakat of Rs. 312.50 at the rate of 22 % p.a. of
his wealth. What is ihe value of his wealth?
SOLUTION

Here total zakat paid = Percentage = Rs. 312.50
Rate =2 %= "1,%
We have to find his wealth 1.e. Base
Percentage

Rate %

Total Wealth = Base =

31250 > ™
i DB AT 0. fynh

-~
~]
g
L]
Lo 4]

-:2.15:-
The selling price of a steal cabinet is Rs. 840, and the gross
profit is 10% of the cost. Find the cost.

SOLUTION

Fhe cost is the base from which gross profit of 10% has been
‘calculated. ' '
I'he given selling price = Cost + Gross profit
=100+ 10 = 110% of Cost
Since Rs. 849 is 110% of the cost. the Cost is
840 840 x100

110% 110

Cost = = Rs. 763.63

-:2.16:- :
Find the selling price of typewriter which costs Rs. 4000 and
the mark up is 8%.

SOLUTION
Lere cost of type writer = C = 4000: Mark up percent = R = 8%
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We have
S =C(1+R)
S =4000(1 = 0.08)
S = 4000(1.08)
S - Rs. 432000

-:2.17:-
A man sold a fountain pen for Rs. 125, his profit was 30% of
his original purchasc price. What was his purchase price?
SOLUTION
Here selling price of fountain pen =S= Rs. 125
Rate ol"profit =~ 30%
Purchase price = Cost price = C

S =C(1'R)

125 = C(1 +0.30)

125 = 1:30.C
125

Cost=——=Rs. 96.153

3,
b

So price of fountain pen is Rs. 96.15

-:2.18:-
What is the cost of coloured SONY TV. set which is sold for
Rs. 9800, if the percent mark up is 40% on cost.

SOLUTION
‘We have S=C(1 +R)
Here S = Rs. 9800 and

Percent mark up = R =40%
9800 = C(1 +0.40)
9800 = [.40C

Cost — 22_39_{1 = 98000(—] - Rs. 7000

140 140
-:2.19:-
After a mark up of 25% on sales a watch is sold for Rs. 1000.
i) What is its cost price.
ii) What is the percent mark up on sales if the cost price

of watch have been Rs. 700,
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SOLUTION

Here
Muark up percent on sale P = 25%= .25
Sclling price of watch = S = Rs. 1000

(1) We know that
Cost =C=S(] - P)

- C =1000(1-025
C = 1000(0.75)
C =Rs. 750

(i) Cost of watch = C = Rs. 700
Selling price = S = Rs. 1000
C=8¢1-B)

700 = 1009(1 - P)
700 = 1000 - 1000P
1000P = 1000 - 700
1000P = 300

P=0.30
P=30%
Hence mark up on sale = 30% : iz

-:2'20:_
A and B together invest Rs. 52000 in a small business. A’s
share of investment is 36% of this amount. Find nut R’s mvestmcnt
in this business.

SOLUTION
Tortal investment = Rs. 52000
Let the total investment = Rs. 100"
A's share of_invc‘slmcm Rs. 36 = 36%
B's share of investment = Rs. 64 = 64%

B's amount of i mvestment = Total investment x Rate %
_ Total Investment x Rate

100
52000 x 64

100

— Rs. 33280
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-:2.21:-
Last month a store’s sales were Rs. 25000 and this month the
sales are Rs. 45230. Find out the percentage increase in sales.
SOLUTION
Last month's sale = Rs. 25000
Sale of this month = Rs. 45230
Increase = Rs. 45230 - Rs. 25000

= Rs. 20230
23
Percentage Increase = AWtz 10y =8092%
2500
-:2.22:-

Sultan Ahmad purchased merchandise for Rs. 7500. He was
allowed a trade discount of 7%. Find the amount of discount.

SOLUTION
Here Total price = Rs. 7500

Rate of discount = 7% _
Total Price x Rate of Discount

Amount of Discount = ——
100
_ 75007 _ Rs. 525
100
-:2.23:-

Mr. Naveed purchase 50 books of Economics from Kitab
Markaz Faisalabad. The printed price of each book is Rs. 35.00. if a
trade discount of 15% is allowed to him find the discount and net
price of the books.

SOLUTION

Printed price of a book = Rs. 35.00

Printed price of 50 books = Rs. 1750.00

Trade discount = 15%
Total Price x Rate of Discount

Amount of Discount =

/100
_1750x15 26250 o o0 0
100 100
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Net price of the book = Price-Total discount
= Rs. 1750.00 - Rs. 262.50
= Rs. 1487.50

-:2.24:-
A man paid Rs. 555 for a radio set after 7%% discount had
been deducted. What was the market price of the set.

SOLUTION
Net price = Rs. 555
Rate of discount = 74%
Let the marked price of radio = Rs. 100
Discount = Rs. 7.50
Net price of radio = Rs. 92.50
If net price.is Rs. 92.50 the market price =100

If net price is Rs. 555 the market price =
100 x 555 _ 10000 x 555 _ Rs. 600
9250 9250

-:2025:-
On the purchase of a car the dealer allowed to a customer
discount at the rate of 4%%. Find out the total price of a car and
amount paid to dealer, if the discount allowed was Rs. 6000.

SOLUTION
Discount allowed = Rs. 6000
Rate of discount = 4%
Total price of car

: = Discount x 100
Total Price= -
- Rate of Discount

5 @m’—”éLOO *2 _Rs. 133333.33
Total Discount = 6000 E
Amount paid to the Dealer =Rs. 133333.33 — Rs. 6000
=Rs. 127333.33

-:2.26:-

A T-shirt marked at Rs. 145 was sold for Rs. 100 in a
clearance sale. Find the rate of discount.
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SOLUTION
Marked price of T-Shrit = Rs. 145
Selling price = Rs. 100
Discount = Rs. 45

: ! Di tx 100
Rate of Discount = b e S

Price
45x 100 T
L R Tt )
145 29

-:2.27;-

A furniture dealer paid Rs. 10,000 for 50 lawn chairs on
which he had been given discount of 12%. Find the price of a lawn
chair.

SOLUTION

Net price of 50 lawn chairs = Rs. 10,000

Net price of o_nde‘ lawn chair = Rs. 200

et the list price of a lawn chair = Rs. 100

Discount at 12% = Rs. 12 .

Net price = Rs. 88 -

If net price is Rs. 88, marked price = Rs. 100

If net price is Rs. 200, marked price

_100x200 2500 _ ..
,5?? 9 1l
-:2.28:-

Mr. Zahoor allows 10% trade discount and 3% cash
discount. Find the net amount be paid, if the marked price of a
cooler is Rs. 13500.

SOLUTION

Marked price = Rs. 13500

Less 10% trade discount on Rs. 13500 = Rs. 1350

3% cash discount as Rs. 12150 = Rs. 364.50

Total trade and cash discount

=Rs. 1350 + Rs. 364.50 = Rs. 1740.50
Net amount = Rs. 13500 - Rs. 1714.50 =Rs.11785.50
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-:2.29:- -
A house was sold for Rs. 78,350. The property dealer was
allowed a commission of 2%. Find out his commission.
SOLUTION
Total price of house = Rs. 78350
Rate of commission = 2%
1 B Total Price x Rate
Commission = ————— = 7~
100
= Mx—z =Rs. 1567
100
-:2.30:- g
A widow has rented out her property at Rs. 4500 pm. An
income of Rs. 30000 pa is tax exempted. Calculate property tax on
the balance of here income at a rate of 10%.
SOLUTION
The per month rent = Rs. 4500
‘Income of a year = 4500 x 12 =-Rs. 54000
Exempted income = Rs. 30000
Balance = Rs. 24000
Property tax ratec = 10%
Here Base = Rs. 24000
Base x Rate

100
= 0080 . 2400
100

-:2.31:-
A salesman is paid a salary of Rs. 500 a month and 1%
commission on sales. If his total income in one month is Rs. 750, find
the value of his sales in that month.

SOLUTION
Total income of Saleman = Rs. 750
Salary = Rs. 500
Amount of commission = Rs. 250

Sales for the Month = M = Rs. 25000

Tax = Basex Rate % =

www.taleem360.com



Chapter 2 51 Exercise No. 2
-12.32:- |

At 5% rate of commission, Miss Nelson, a sales girl got Rs.
250 on the sale of talcum face powder. Find the value of her sales. If
the price of face powder was Rs. 2.50 per container, how many
containers did she sell?

SOLUTION

Miss Nelson get Rs. 5 when the sale is for Rs. 100. She gets total
commission Rs. 250.

Total Sale = —w = Rs. 5000

Price of a container = Rs. 2.50

The number of container she sells = 5_)00(;) = 2000 Containers

-:2.33:-
Find the total amount of commission on sale to Rs. 8000, if
the commission rate is 8%.

SOLUTION
Total sale = Rs. 8000

Rate of commission = 8%
Total Sale x Rate

100

S s L PR OV
100

Total amount of Commission =
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SET-B
-:2.1:-
Jamal’s salary is subject to 16% payroll deduction. Calculae
his take home pay for a month if his monthly salary is Rs. 8500.

SOLUTION.
Jamal’s Monthly Pay = Rs. 8500
Payroll Deduction = 16%
Here Base = Rs. 8500 & Rate% = 16%
We are looking to find take home pay, that is pay after payroll

deduction. .
Deduction = Percentage = Base x Rate%

=8500x16%
=8500x%5a =8500x0.16 =Rs. 1360
Hence Take Home Pay= Rs. 8500 — Rs. 1360 = Rs. 7140

-:2.2:-

Ahmad plans to buy a house that costs Rs. 450,000. If he
must make a down payment of 15%, how much will the down
payment be?

| SOLUTION
Here Cost of House = Base = Rs. 4,50.000

Rate% = Rate of down Payment = 15%

Amount of Down Payment = Percentage = Base x Rate%

=450000 x15%
= 450000 x —Ij— =450000%0.15
100

=Rs. 67500

PR -12.3:-
Zahid plans to buy a new car that costs Rs. 6,50,000. The
dealer requires a down payment of 20%. How much will the down
payment he?

SOLUTION
Cost of New Car = Base = Rs. 6,50,000
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Rate of Down Payment = Rate% — 20%
Amount of Down Payment = Percentage = Base x Rate%
= 650000 x 20%
20
= 650000 x — = 650000 x 0.20
100

=Rs.1,30,000

-:2.4:-
Monica wants to buy a new refrigerator that cost Rs. 12500.
She must pay 12% down payment. How much she will pay?

SOLUTION
Cost of New Refrigerator = Base = Rs. 12,500
Rate of Down Payment = Rate% = 12%
Amount of Down Payment = Percentage = Base x Rate%
=12500x%12%
12500 %22 ~ 12500 0.12
100 :

= Rs.1500

-:2.5:-
It is estimated that 5% fruit will be damaged during
transportation. In a consignment of 7200 pounds how many peunds
of usable fruit are there?

SOLUTION

Total Fruit of Consignment = Base = 7200 Ibs
Rate of Damaged Fruit = Rate% = 5% :
Amount of Damaged I'ruit = Percentage = Base x Rate%
= 7200 x 5%

= 7200 x 5 = 7200 x 0.05 = 360 Ibs
100

Hence The Amount of Fruit Usable = Total Fruit — Damaged Fruit
= 7200 — 360 = 6840 Ibs
OR
We know that Total Fruit = 7200 lbs
It 5% is damaged fruit then usable fruit is 95%
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Now Here Base = 7200 lbs & Rate% = 95%
- Total Usable Fruit = Base x Rate%

=7200 % 95%

—7200% 22 = 7900 0.95
100

= 6840 |bs

-22.6:-

A whole seller allows customers 2% discount for payment
within 30 days. How much cash will be received from customer’s

bill of Rs. 5092 paid within 25 days.
SOLUTION
Rate of Discount = 2% & Base = Rs. 5092
Amount of Discount = Base x Rate%
=5092 % 2%

=5092 x i =5092x0.02
100

=Rs.101.84
Cash Received from Customer = Total Rill - Discount
=Rs. 5092 - 101.84 = Rs. 4990.16 .

-:2.7:- :
A dress company determines the selling price of its dresses
by adding 35% to the cost. Calculate the selling price of a garment
that cost Rs. 435.

SOLUTION
Cost Price of Garment = Base = Rs, 435
Rate of Increase = Rate% = 35%

Selling Price = Cost Price + Increase
Increase = Percentage = Base x Ratc%

=435%35%

=435 x I:J.TSO =435%0.35=Rs.152.25

Hence Selling Price = Rs. 435 + Rs. 152.25 = Rs. 587.25
OR :
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If we want 35% increase then selling price will be 135% of cost We
can calculate as follows: '
Base = Rs. 435 & Rate% = 135%
Hence
Seling Price = Base x Ratc%
=435x135%

—435x 122 — 435x1.35 = Rs.587.25
100

-:2.8:-
A batch of goods was damaged during production. These
goods were sold at 43% below cost. What was the selling price if the
cost was Rs. 9487907

SOLUTION
Here Cost=Base = Rs. 9.48.790 _
Reduced Rate% due to Damaged Goods = 43%
Amount of Deduction = Percentage = Base x Rate%
=948790 x 43%

43
=948790 x %0 =248790 % 0.43

= Rs.540810.30

Sclling Price = Total Cost — Amount of Deduction
= Rs. 948790 — Rs. 407979.70 = Rs. 540810.30
OR

As Reduced Rate% is 43%, so Rate of Selling Price = 57% of Cost
Hence
Selling Price = Base x Rate%
= 948790 x 57%
Selling Price = 948790 x % =948790x0.57
= Rs.540810.30
-:2.9:-

A telephone bill reads as follows:
Line Rent ..... ' Rs. 174
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Local call charges @ Rs. 2 per unit for 73 units.................... Rs.
Sales tax @ 14% of local call charges - Rs.
With holding tax @ 2.7% of local call CHRDEER. oisoits i avineres Rs.
Calculate the bill.
SOLUTION
Here
Line Rent Rs. 174.00
Local Call Charges @2 per unit for 73 Units -——-—--Rs. 176.00
Sale Tax @14% of local call charges---—-———__ Rs. 24.64
W. H. Tax @2.7% of local call charges Rs. 4.75
Total Bill Rs. 379.39
-:2.10:-

IESCO electricity consumer bill reads as follows:
The rate of first 100 units consumed is Rs. 2.474 and rate of units
over and above 100 units is Rs. 3.371. The total number of units
consumed is 221,
Total cost of electricity Rs.
G.5.T @ 15% of total cost Rs.
PTV fee Rs. 25 Rs.
Current Bill
Less subsidy @ 14.52 on current bill Rs.
Bill payable within due date_Rs.
Late payment surcharge @ 10% on bill payable Rs.
G.S.T on late payment surcharge @ 15% Rs.
Bill payable after due date  Rs.
Calculate bill payable within due date and bill payable after due
date,

SOLUTION
First of all do the bill calculations as follows:
For first 100 units @ 2.474 per unit Rs. 247.40
For remaining 121 units @ 3.371 per unit - emeee- Rs. 407.80
Total Cost of Electricity -Rs. 655.29
G.S.T @ 15% of Total Cost - Rs. 98.29
P.T.V. Fee Rs. 25 : Rs. 25.00
Current Bill Rs. 778.58
Less Subsidy @ 14.52% on Current Bill ==-ee—eev— --- Rs. 130.05
Bill Payable within due Date Rs. 648.53
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Late Payment Surcharge @10% on Bill Payable ------- Rs. 64.85

' G.S.T. on Late Payment Surcharge i« 15% =—mm---m---m-=- Rs.9.73

Rill Pavable after due Date ' Rs. 723.11
-:2.11:-

¢ Of the gross sales of Rs. 426,529, 12% were returncd.
Calculate the next sales.
SOLUTION
Here Total Sale = Base = Rs. 4.26.529
Returned — Rate% = 12%
" Total Amount Returried = Percentage = Base x Rate%
=426529% 12%

426520 % 22 = 426529 % 0.12
100

=Rs.51183,48
Net Sales = Total Sales — Returned
= Rs. 426529 - Rs. 51183.48 = Rs. 375345.52
' : OR
When 12% returned, then net sales is 88%
Here Base=Rs. 426529 & Rate% = 88%
Net Sales = Base x Rate%

=426529 = 88%

=426529 % % = 426529 x 0.88 = Rs.375345.52

-22.12:-

Afzal setout 255 questions and got 204 back. What percent o1
the questionnaires was returned?

SOLUTION

Here Base = 255 questions & Percentage = 204

We are looking to find Rate%

Rate% = Percentage 204 _ o 0o,
Base - 255

-:2.13:-
Ali set 120 eggs to hatch, and 114 hatched out. What percent
of egg hatched out?
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SOLUTION
Here  Base = 120 eggs: Pertcntage = 114 eggs & Rate% =7
: Perc ]
Rate% = ——cage 114 o o0 9500
Base 120

-:2.14:-
Sadaf bought 288 ball points pens and 18 of them would not
write. What percent of the pen was faulty?

SOLUTION
Total Ball Point Pen = Base = 288
Faulty Pen = Percentage = 18

Pefce 8 _
Ratede= - o oidey AT o s 6.25%
Base 288

So 6.25% pens are faulty.

-:2.15:-
A worker received wages of Rs. 2500 in the month of June.
He received wages of Rs. 2700 in the month of July. What is the rate
of increase? -
SOLUTION
The Wages in the month of June = Rs. 2500
The Wages in the month of July = Rs. 2700
Total Increase = Rs. 2700 — Rs. 2500 = Rs. 200
Here  Base = Rs. 2500: Percentage = Rs. 200 & Rate% = ?
Rateth= ~VCBER, 200 ;e o
Base 2500
Hence Wages Increase by 8%

-:2.16:-
A producer raised 20000 bales of cotton last year. He raised
24000 bales for this year. Calculate the percent increase in
production.

SOLUTION
Here  Last Year’s Production = 20,000 bales
This Year’s Production = 24,000 bales
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Increase in Production — 4000 bales
Here  Base = 20000; Percentage = 4000 & Rate% = ?
Percentage 4000
Base . 20000

Rate% = - 0.20 = 20%

i

-:2.17:-

A whole sale fruit dealer bought a carload of mangoes
weighing 2758 kgs. After shorting, it was discovered that 217 kgs
were spoiled. Find the percent of spoiled mangoes.

_ SOLUTION
Total Fruit = Base = 2758 kgs of mango
Amount of Spoiled = Percentage = 217 kgs
We want to find Rate% of Spoiled Fruit.
Percentage 217
Base 2758

Rate% = =0.0787=7.87%

-:2.18:-
Give the percent of total floor space allocated to each
department. £

Department Floor Space Percent of Floor Space
A 16,000 sq.ft
B 20,000 sq. ft 24
€ 28,000 sq.ft
SOLUTION

First compute the total floor space of the building:
16000 + 20000 + 28000 = 64000 sq ft
Now find the percent of the total that each department occupies:

Department Floor Space Percent of Floor
A 16000 sq ft Jo 025=25%
; 64000
B 2000 sq fi E%:o.}tzszsl.zs%
¢ .
C 28000 sq ft s 0.4375=43.75%
: 64000
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-:2.19:-
Allocate a utility cost of Rs. 4,50,000 for the building just
described in question 2.18.
SOLUTION

Here we allocate a utility cost Rs. 450000 for the building to
different departments according to their percent.

2D

25% of 450000 = e x 450000 = 0.25 x 450000

A
=Rs. 112500
31,25
31.25% of 450000 = % 450000 = 0.3125 x 450000
B 100 -
=Rs. 140625
- 43.75
C 43.75% of 450000 = 100 % 450000 = 0.4375 x 450000
=Rs. 196875 -
-:2.20:-
The family budget is as follows:
Food 5 Rs. 10000
Utilities Rs. 6000
Education Rs. 3500
Clothing : Rs. 2000
Other expenses : Rs. 4500

Calculate the percent that each expenditure bears to the
total budget.

SOLUTION

First of all caiculate the total budget of family.
Food = Rs. 10000
Utility = Rs. 6000
Education =Rs. 3500
Clothing = Rs. 2000

Other Expenses = Rs. 4500
Total = Rs. 26000
Now we find percent of each expenditure.
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Percentage

. Rate% =
Basc

Food = Mj— - 0.3846 =38.46%
26000

Utility = i 0.2308 =23.08%
26000

Education = —@— 0.1346 =13.46%
26000

Clothing = i —0.0769 = 7.69%

: 26000

Other Expenses=—ﬁ§29~ =01 738 =1731%
S 26000

-:2.21:-

Pick quick collected Rs. 5896 in sales tax in March with a tax
rate of 5 %%. What were the total sales for March?

SOLUTION
Here Percentage = Total Tax Collected = Rs. 5896
Rate% =5 2% = 5.50%
Base = Total Sales =?

Rate% = Percentage
Base -
5 5896 £ 5896 x 100 = 5896 x 1060 —Rs.107200
5.5% 5.5 55
-:2.22:-

; Imtiaz is a real estate sales man and carns 3% of his total
sales. What

a)  level of sales will give him an income of Rs. 18000 per
month.
b) level of sales will Imtiaz need if he wishes monthly income of
Rs. 250007 :
SOLUTION

(a) Rate% = 3%; Percentage = Income per month = Rs. 18000
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Level of Sales = Base = PercemagE
. Rate%
E 18000 . 18000 > 100 — Rs. 600000
3% 3
(b) Rate% = 3%, Percentage = Income per month = Rs. 25000
P tay
Levelof Sales = Base = - -28¢
Rate% _
2 25000~ 10 :
L2200 0 sy
3% 3
‘:2.23:'

In analyzing the sizes sold in the men’s shoe department, a
store found that 1000 pairs of shoes size 7 2 were sold. This was 8%
of the total shoe sales. What was the total number of pairs sold?

SOLUTION

Here Rate% = 8%; '

Percentage = No of pairs of shoes of size 7 /4 = 1000 pairs

_ Percentage :

~ Rate%
_ 1000 _1000x100 100000
Y TSR
Total No of Pair of Shoes Sold = 12500 pairs of shoes

Base

=12500

-:2.24:-
If the sales tax rate is 2% of the sales and the amount of tax
paid for the month was Rs. 804.95, calculate the month’s sales.

SOLUTION
Here Perceﬁtage = The amount of tax paid = Rs. 804.95
Rate% = 2%
Base = Total Sales for the month

Base =IM
Rate%
_80495 80495x100 80495 . oo
2% 8
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: -:2.25:-

A metal alloy centains 62.8 pounds of zinc. This is 6.5% of
the total weight of the alloy. What is the total weight.
SOLUTION '
Percentage of Zinc = 62.8 pounds
Rate% = 6.5%

Requirement is to find total weight of Alloy, that 1s; Base
Perceniage

Base =
Rate%
2 2 ;
= 038 = ool - § 80-0- =966.154 pounds
. 6.5% 6.5 65

~12.20:-

Ali’s payroll deduction for one month came to Rs. 5234,
whish was 15% of his total salary. Calculate his gross pay.

SOLUTION -
Amount of Payroll Deduction = Percentage = Rs. 5234
Rate% of Deduction = 15%

Base = Gross Pay = E_"—C?{'mﬁ
Rate%
34
:_5234 . 52° . x 100 x 523400 — Rs.34893.33
15% 1_5 15
-:2.27:-

In paying an invoice of Rs. 13345, the customer is entitled to
deduct 15% for damages and 18% of the balance for prompt
payment. Calculate the cash required to settle the bill.

SOLUTION
Base = Paying Invoice = Rs. 13345

Rate% of Deduction for Damages = 15%
Amount of Deduction = Percentage = Base x Rate%

S 13385 X 15% = 13345 x>
100

=13345x%0.15=Rs.2001.75
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Balance = Invoice — Deduction
= Rs. 13345 — Rs. 2001 .75 =Rs. 11343.25
Rate of Deduction for Prompt Payment for Balance = 18%
Amount of Deduction =18% of 11343.25
=11343.25%0.18% = Rs.2041,785
Hence  The amount of Cash to Settle the Bill
= Rs. 11343.25 - Rs. 2041.785 = Rs. 9301 .465

":2-28:"‘
A family spend 30% on rent 25% on food and 12% on
utilities. The family spend Rs. 3800.35 on utilities. Calculate the
gross income of family.

SOLUTION
Family’s Expenditure on:
Rent = 30%
Food = 25%
Utilities = 12%

Amount of Expenditure on Utilities = Rs. 3800.35
Which is the Percentage and Rate% of Utilities is 12%

Hence
Gross Income of Family = Base = eeonnge
Rate%
380035 80495x100 380035
o 12 12
=Rs.31669.583

-:2.29:-
Daood bought 250 shares of stock at a total Rs. 4850. After
six months, the stock declined in value by 15.125%.:What was the
stock worth after the decline? :

SOLUTION
Here To!al Worth before Decline = Rs. 4850
Decline (Decrease) = 15.125%
Amount ol Decrease = Percentage = Base x Rate%

5.12
= 4850 x15.125% = 4850 x ' )

=4850x0.15125 =Rs.733.5625
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Stock Worth afier 6 month = Rs. 4850 — Rs. 733.5625
=Rs. 41164375
OR

Total Worth = Rs. 4850
Decline = 15,125%

.. Worth rate% after 6 month = (100 — 15.125)% = 84.875%
Stock Worth after six months

=84 875% of 4850 = 0.8750 x 4850 = Rs. 4116.4375

-:2.30:- :
Last year, the net income of ABC Corporation decreased by

4.351% from its previous high of Rs. 8,868,472, How much did the
company earn last year?

SOLUTION
Net Income of Previous Year than Last Year = Rs. 8.867.8462
Decrease in Last Year = 4.351%
- Income of Last Year is as follows:
=(100-4.351)% of 8,86,78,472 = 95.649% of 8.86.78.472
- =0.95649 x 8,86.78,472 = Rs. 84820071 .68

-:2.31:-

Mr. Kaleem’s present salary is Rs. 34009 and he receives a
8% increase. What is his new salary?

SOLUTION

Present Salary of Kaleem = Rs. 34,000
Increase = 8% -
New Salary = (100% + 8%) of 34000

= (108)% of 34000 = il?()]% x 34000 = Rs. 36720

-:2.32:-
Fazal Enterprises reduces the price of its Rs. 24008 printer
by 12%. What is the new price?
SOLUTION
Old Price of Printer = Rs. 24.000
Reduced Rate% = 12%
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New Price of Printer is as follows:
= (100% - 12%) of 24000

= 88% ot 24000 = % % 24000 — 0.88 < 24000 = Rs. 21120

-:2.33:-
Style and Smile Electronics reduces the price of its monitors
from Rs. 3500 to Rs. 3000. What is the percent of decrease?

SOLUTION
Old Price of Monitors = Rs. 3500
New Price of Monitors = Rs. 3000
Reduction = Percentage = Rs. 500

Base = 3500 ;
S
Reduced Rate% = Peroeniage = o =0.142857=14.2857%
Base ©~ 3500
-:2I34:-

The population of a town increased from 28600 to 31317.
What is the percent of increase”

SOLUTION
" Old Population of Town = 28600
Present Population of Town = 31317.
Increase = Percentage = 2717

Base = 28600

ncrossid Ratevs —Lovammieee . 2111 - go05. o'5n
Base 28600
-:2.35:-

The retail cost of a microcomputer is Rs. 20000 which is
12% over the dealer’s cost. What is the dealer’s cost?

SOLUTION
Since ; .
Retail Cost of Micro Computer = Rs. 20,000; is 12% more than

the Dealer’s Cost. The Question is Rs. 20,000 is 112% of What? That is
to find the base.
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Percentage 20000 _ 20000 = 100
Rate% 112% 112

Dealer's Cost = - Rs.17857.14

-:2.36:~

A book sells for Rs. 39.95, which is 20% over cost. What is

the cost of the book to the book store?
SOLUTION

Since

The Selling Price of Book = Rs. 29.95 is 20% more than cost
price.
. Here, we are looking for Rs. 29.95 is 120% of What? That is to
find the Base

: Percentage
Cost Price of Book = Base = i

. Rate%
e
:_29.95 = 29.95 x 100 5 bQ% _ Rs. 2496
120% 120 120
-:2.37:-

An electric drill is offered for Rs. 1204, which is 14% of the

regular price. What is the regular price?
“ SOLUTION

This is the problem to find Base:

We have Rs. 1204 1s 86% of What?
So
Percentage

Rate%

_ 1204 1204100 120400

8% 86

Regular Price =

=Rs. 1400

-:2.38:-
Tariq, a commission agent, was paid one month as follows:
Rs. 320 on sales at the rate of 3%
Rs. 430 on sales at the rate of 5%
Rs. 236.13 on sales at the rate of 6%
Find the total that Tariq sold that month.
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SOLUTION
_;-r-n_oanf C‘ommlssmn Rate% Sales (Base)
" {Percentage)

ey e 3% Rs. 10666.67
| Rs.430 5% Rs. 8600.00

Rs. 236.13 _ 6% Rs. 3935.50

Total S:;lt;s_ 1 Rs. 23202.17

: -:2.39:-
Zafar a wholesale shoe saleman, sold:
150 pairs of shoes at Rs. 599.99 per pair
300 pairs of shoes at Rs. 1000.75 per pair
600 pairs of shoes at Rs. 700.00 per pair
If his commission rate is 4.5%, how much does he receive?

SOLUTION
Pairs of Shoes S Rate per Pair Amount of Sales
150 Rs. 599.99 Rs. 8999850
300 Rs. 1000.75 Rs. 300225.00
| 600 Rs. 700.00 Rs. 420000.00

Total Sales = 89998.50 + 300225 + 420000 = Rs, 810223.50
Rate% of Commission = 4.5%
- Amount of Commission =810223.50x4.5%
_810223.50x4.5 _810223.50 x 45
9 100 1000
= Rs.36460.06

-:2.40:-
Dawar sold Rs. 81000 worth of merchandise last montlm He
is paid commission on the following basis:
5% on the first Rs. 24000.
7% on the second Rs. 30000
9% on the over Rs. 54000
How much did he earn last month?
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SOLUTION R AR

Sales Rate% of Commission ‘ Amount of Commission |
Rs.24000 | 5% | 24000 x 0.05 = Rs. 1200
Rs. 30000 | 7% 30000 x 0.07 = Rs. 2100
| Rs. 54000 [ 9% 54000 x 0.09 = Rs. 4860

| Total Commission = Rs. 8160 |

-:2.41:-

The ABC company sells electrical items to wholesaler
retailers and industrial purchasers. Each purchaser receives a
different discount aecording to the nature of his business. The
retailers get 40%, wholesaler 42% and industrial purchasers 47%.
How much did each of the following purchasers pay for item listing
at Rs. 2030 each?

a) The retailer hlought 12 items

b) The wholesaler bought 30 item.

¢) - The industrial purchaser bought 120 items
SOLUTION

Since different Rate% are given as follows:
40% discount for Retailer
42% discount for Wholesales
. 47% disceunt for Industrial
We calculate the payment of each purchaser in the following table.

Purchaser |Price per| Noof ‘Sales | Rate% of| Amount | Payment
unit Units Amount | Discount of
Purchased Discount
Retailer  |Rs. 2030 |12 Rs. 24360 |40% Rs. 5744 |Rs. 14616
Wholesaler|Rs. 2030 |30 Rs. 60900 |42% Rs. 25578 [Rs. 35322
Industrial {Rs. 2030 [}20 Rs.243600 147% ‘Rs_l 14452 |Rs. 291081:

Hence Retailers Pay = Rs. 14616
Wholesaler Pay = Rs. 35322
Industrial Pay = Rs. 129108

-:2.42:-
Find the amount of cash necessary to seitle the following
transactions within the discount period. A bill was received for Rs.
8120 consisting of Rs. 7000 of merchandise and Rs. 1120 for freight
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charges. Upon reeciving the merchandise Rs. 500 worth was found
to be defective and returned. The discount rate is 2%.

~ SOLUTION
Here Total Bill =Rs 8120
Less Freight =Rs. 1120
= Rs. 7000
Less quumcd Merchandise = Rs. 500
= Rs. 6500
Less Discount (2% of 6500) = Rs. 130
= Rs. 6370 -

Plus Freight = Rs. 1120
Amount Due = Rs. 7490

-:2.43:-
A commission saleman is paid as follows:
3% on the first Rs. 1000 of sales
4.5% on the next Rs. 3000 of sales
6.5% on all over Rs. 4000 of sales.
Calculate total remuneration of saleman on sales of Rs.
120,325,
SOLUTION
Total Sales = Rs. 20325
Amount of Commission of Rs. 1000 Sales @ 3% = Rs. 30.00
Amount of Commission of Rs. 3000 Sales (@ 4.5% = Rs. 135.00
Amount of Commission of Rs. 16325 Sales (@ 6.5% = Rs.1061.125
Total Remuneration of Saleman = Rs. 1226.125.

| .12.44:-
A saleman sold merchandise to Rs. 73000 during June. He
receives 3% on the fist Rs. 15000; 6% on the nea-(t Rs. 15000 and 8%
on the remainder. What was his commission for the month?

SOLUTION
Totial Sales = Rs. 73000
Amount of Commission for Rs. 15000 Sales @ 3% = Rs. 450
Amount of Commission for Rs. 15000 Sales @ 6% = Rs.900
Amount of Commission for Rs. 43000 Sales (@ 8% = Rs. 3440
Total Commission = Rs. 4790
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EXERCISE NO. 3

-:3-1:-
If Rs. 10,000 is invested for 6 years at an annual simple
interest rate of 16%.

a) How much intcrest will be earped?
b) What is the amount of the investment at the end of the 6
years.
SCLUTION
Here Principal = Rs. 10000, rate = 16%, Time = 6 years
(a)
Simple Interest = | = e
100
=I_Q£)_QO>< 16x6 — Rs. 9600
100
(b)
Amount = Principal +Simple Interest = P +1
= Rs.10000 + Rs.9600 = Rs. 19600
":3-2:-
Find the simple interest and amount for the following:
i) Rs. 2000 for 3 years at 5%. ii) Rs. 800 for 7 years at 4%.
iii) Rs. 4000 for 5 years at 6%.
SOLUTION

(i) Principal = Rs. 2000, Rate = 5%
- Time = 3 years :
: Pxrxt 2000x5x3

Simple Interest=1= = Rs. 300
_ 100 100
Amount = A = Principal + Simple Interest
= Rs. 2000 + Rs. 300 = Rs. 2300
(i) Principal = Rs. 800, Rate = 4%,
Time = 7 years
2 P -
Simple Interest =1 = ot ol =Rs. 224

100 100
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Amount = Principal + Simple Interest '
= Rs. 800 + Rs. 224 = Rs. 1024

(iii} - Principal = Rs. 4000, Rate = 6%, Time = 5 years
Pxrxt 4000x6x5
100 100
Amount = Principal + Simple Interest
= Rs. 4000 + Rs. 1200 = Rs. 5200

Simple Interest = | = =Rs. 1200

-:3.3:-
Mr. Asghar borrowed Rs. 5000 for 5 vears at 8% simple
interest. How much he will repay?
SOLUTION
Principal = Rs. 5000, Rate = 8%. Time = 5 years
Simple Interest =1 = s = 5 bl o = Rs. 2000
100 100
Mr. Asghar will repay
Amount = Principal + Simiple Interest
= Rs. 5000 + Rs. 2000 = Rs. 7000

-:3.4:-

Mr. Bashir Ahmad borrowed Rs. 4500 frem Habib Bank at
8%:% and lent the whole amount at 10% the same day, what would
he gained from this after 4 years.
SOLUTION
Principal = Rs. 4500 :
Ruo=51%= T,

2 2
Time = 4 yecars
Pxrxt 4500%17x4

Simple Interest = [ = =Rs. 1530
T 100 00x7 .

Mr. Bashir lented = Rs. 4500, Rate = 10%, Time= 4 vear
Simple Interest = ig_()();;{l)& = Rs. 1800

He will gain = Rs. 1800 - Rs. 1530 = Rs. 270
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-:3.5:-
Khalid Mahmood borrowed Rs. 2500 from Saltan for 3%
years at simple interest at 8% per annum. How much Khald

Mahmoaod has to pay at the end of the period.
SOLUTION
Principal = Rs. 2500, Rate = 8%
Time =3 :I-’ years = %ycars =4 years
Pxrxt 2500x8x7
100 100x2
He will pay = Rs. 2500 + Rs. 700 = Rs. 3200

=Rs. 700

Simple Interest £ | =

: -:3.6:- :
What sum would borrow in Rs. 1250 as simple interest at
3% in 3 years. {
SOLUTION
Simple Interest = Rs. 1250, Rate = 3%, Time = 3 years
1x100 1250x100
rxt . 3%3
=Rs. 13888.89=1Rs. 13889

Principal =P =

-:307:-
Find the principal, if the amount for 5 years at 5% is Rs. 5550.

; SOLUTION
Here  Amount = Rs. 5550, Rate = 5%, Time = 5 years
A x 100 '

100 +(r+t)
_5550x100 _ 555000
100+ (5x5) 125

Principal =P =

= Rs. 4440

-:3.8:-
How much should Mr. Arif borrow from Mr. Hanif se that
he may have to repay Rs. 4425 after 3 years if Hanif charges a -
simple interest rate 5%.
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SOLUTION
Here Amount= Rs. 4425, Rate = 5%, Time = 3 years

We have

100
Principal = P = Aty
: 100+ (r +1)
i
o A425x100 442300 . 3847.85=Rs. 3848
100+(5%3) 115

-:309:-
How much should Mr. Magbeel borrows from a bank so
that he may have to repay Rs. 2800 after 2 years if the bank charges
a simple interest rate 4%.

SOLUTION
Here Amount = Rs. 2800, Rate = 4%, Time = 2 years
We have %
A x 100

100 +(r + 1)
~2800x 100 _ 280000
100+(4x2) 108

Principal = P =

= Rs. 2592.59 = Rs. 2593

-:3.10:-

Find the sum of money that amount to Rs. 2775 in five years

Nine months at 4%. :
- SOLUTION

Here Amount= R_s. 2775, Rate = 4%,
Time = 5 years and 9 month.

5+ 2 ear 53 ar % ear

St — — Ve et
4 4 ¥ 4 ¥

We have
Principal = P = e el
100+ (r+1t)
2775x100 2775 100._ 277500
100+(4X?) 100+ 23 123

Principal = P = Rs. 2256.097 = Rs. 2256
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-:3.11:-
At what rate of interest, would Rs. 1800 amount to Rs. 2500
in 2 years.
SOLUTION
Here Principal = P = Rs. 1800 and Amount = A = Rs. 2500

Simple Interest = Amount - Principal
= Rs. 2500 - Rs. 1800 =Rs. 700
Time = 2 years .
We have
1x100 700x100

—_—= =19.44%
Pxt 1800 x 2

Rate=r =

-:3.12:-
Find the rate percent of interest, if the simple interest on Rs.
21540 for 4 years 9 menths is Rs. 5000.

SOLUTION
Here Simple Interest = I = Rs. 5000
Principal = P = Rs. 21540
Time=4 yéars and 9 months
%i years = 4 2 years = 12 years
12 4 4

We have
1x1060

Pxt
- 5000 x 100x4 2000000
21540%x19 , 409260

Rate=r=

=4.89%

-:3.13:- ;
At what rate of interest would a sum of money becomes one
and a half in 10 years.

SOLUTION
Suppose Sum = Rs. 100
Simple | becomes one and half itself, so Amount A = Rs. 150
Simple Interest = Rs. 150 - Rs. 100 = Rs. 50
Time = 10 years
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Hence
Rate = r=l—>' 100 il @—5%
Pxt 100 <10
_:3II4:-

How long will it take for Rs. 1000 to amount Rs. 1180 at 6%
per annum simple interest.

SOLUTION
We know that
Amount = Principal + Simple Interest
A=F+d
I=A-P

Amount = Rs. 1180, Principai = Rs. 1000
Simple Interest = Rs. 1180 - Rs. 1000 = Rs. 180
Rate = 6%

Ix100 180x100

Time=t= = =3 years
P+r 1000 < 6

-:3.15:-
In how many years wounld a sum lent at 8% be doubled.
SOLUTION

Suppose the sum = Rs. 160, Amount = Rs. 200
Simple Interest = [ = Rs. 200 - Rs. 100, Rate = r = 8%

_Hencc :
Timc:t—lxm-ﬂ moxmo:ﬂ—.}ye&s
Pxr 1008
! - 3 16.

Find the compoun.d interest on Rs. 8000 for 3 years at 5%
per annum.

SOLUTION
Principal = Rs. 8000, Rate = r = 5%, Time =n = 3 years

n
Amount = P[l +-—r—)
100
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j 3
Amount = 8000 ( 1+ —é—-) = 8000 ( ]05]
100 160

= 8000 (1.05)* = 8000 (1.157625)= Rs. 9261
Compound Interest = Rs 9261 - Rs. 8000 = Rs. 1261

-:3.17:-

Find the amount at compound interest of Rs. 12000 at 6%
per annum for 2 years and 6 months. Also find the compound
interest.

-SOLUTION

Principal = Rs. 12000, Rate = r = 6%

Time = n = 2 years 6 months

The number of six month periods in 2 years 6 month are 5, 6%
per annum compounded semi-annually is equivalent to 3% every six
months. So,

Here n = 5 six months periods

Rate = 3% compounded semi-annually

iy n
Amount = P [H —-r—)
100

5
12000 (1+i) - 12 000(103)
100 /. 100

12000 (1.03)° = 12000 (1.15927074)
= Rs. 13911.28889 = Rs. 13911.29

1l

It

-:3.18:- :
Find the compound amounts and compound interest for the
given investments.

a) Rs. 5000 at 5% compounded annually for ten years.

b) Rs. 5000 at 5% compounded semi annually for ten years.
¢) Rs. 5000 at 5% compounded quarterly for ten years.

d) Rs. 8000 at 8% compounded annualiy for ten vears.

¢) Rs. 8000 at 8% compounded semi anpnually for ten years.
f) Rs. 8000 at 8% compounded quarterly for ten years.
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~ SOLUTION |
(a) Principal = P = 5000, Rate = r = 5% Compounded annually
Time = n = 10 years

n 10
! %
ArnountzP(I+~L— 25000(1+——J
100

105Y" =
5000 | — | =5000(1.05
(mo) o

=5000(1.628894627)=Rs. 8144.47
Hence Amou;it = Rs. 8144.47 and Interest = Rs. 3144.47

(b) Principal = P = 5000, Rate = r = 5% Compounded annually
Time = n = 20 six months periods semi-annually

Amount = P [1 + LJ
: 100

[ 25 )I{I s
=5000)1+——| =5000(1+0.025)"
100
=5000 (1.163861644) =Rs. 8193.08
Hence Amount = Rs. 8193.08 and Interest = Rs. 3193.08 «

(c) Principal = P = 5000, Rate = r = 5% per annum
Five percent compounded quarterly = "/, = 0.0125 per quarter.
Since there are four quarters in a year, the number of interest
periods is n = 40 quarters. Hence the compound amount is:

g3 1.25)"
Amount =P I+-——} = 5000 (1+'_]
100 100 -

=5000 (1+00125)" =5000 (1.0125)"

=5000(1.643619463) = Rs. 8218.10
Hence Amount = Rs. 8218.10 and Interest = Rs. 3218.10

(d) Principal = P = 8000, Rate = r = 8% per annum
Time = n = 10 years

n
Amount = P [1 +LJ
100
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10 10
Amount = 8000 (I - —8—] = 3000(@)
100/ - 100

= 8000(1.08)'° = 8000 (2.158924997) = Rs. 17271.40
Hence Amount = Rs. 17271.40 and Interest = Rs. Y271:40
(e} Principal = P = 8000, Rate = r = 8% per annum
8% compounded semi-annually is *,% = 4% each six month.
There are 20 six month periods i.e. n =20

Amount =P (l + L]
: 100 )

* o] 20
=8000(l+~4—) ~80 ﬂ)
2 100 100

=8000(1.04) =8000 (2.191123143)

=Rs. 17528.99
Hence Amount = Rs. 17528.99 and Interest = Rs. 9528.99

(f) Principal = P.= 8000, Rate = r = 8% per annum
8% compounded quarterly is ¥/, = 2% per quarter.
There are 40 quarters in 10 years. So n = 40 quarters.

Amount = P (1 + LJ
100

- 40 40
=8000 (l + LJ = SOD{QJ
160 160

=8000(1.02)* = 8000 (2.208039664)

=Rs. 1766432
Hence Amount = Rs. 17664.32 and Interest = Rs. 9664.32

-23.19:-

A man deposits Rs. 5000 at the time of his son’s birth, in an
investment that pays 4% compeunded semi annually. How mch
will be on deposit on the son’s 21st birthday. :

SOLUTION

Principal = P = 5000, Rate = r = 4%

r = 2% Compounded semi-annually
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Time = n = 21 years = 42 six month periods

: ( E i 2 42
Amount=Pil+ — | =5000] 1+ —
\ 100 100
= 5000 (1.02)*
Let x = (1.02)4-

taking log of both sides
logx =42 log (1 02)
logx = 42 (0.0086001717)
logx =0.361207214
taking antilog of bath sides
x = 2.29724466
Hence Amount = 5000 (2.29724466) = Rs. 11448 62

-:3.20:-
Mr. Aslam has invested Rs. 25000 at 6% compounded
annually. What amount would be received after 4 years.

SOLUTION
Principal = P = 25000, Rate = i 6%, Time = n = 4 years

n
AmountsP[H—-r—]
100

4 2
=25w0[|+f’—] = 25000 (EJ
100

100 )
Amount = 25000 (1.06)* = 25000 (1.26247696)
: =Rs. 31561.92

-:3.21:-

On a saving bank account Bank-A pays 3% interest
compounded annually, while Bank-B pays 6% interest compounded
semi annually on a depesit of Rs. 2000, how much more interest will
be earned in 3 years at Bank-B as compared to Bank-A.

SOLUTION
Principal = P = 2000
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Bank A:-
Principal = P = Rs. 2000, Rate =3%, Time = 3 years

n
Amount = P [1 + L)
100

i 3 3
L 100 100

= 2000 (1.06)° = 2000 (1.092727) = Rs. 2185.45
Bank B:- :
Principal = P = Rs. 2000
The number of six months periods m 3 years are 6 and 6% per annum
compounded semi-annually is equal to 3% every six months. 5o,
Rate = 3% Compounded semi-annually. Time =n =6

n
Amount = P {! L ]
i 190 /

: e &
| 2000“ . ]':2000[5)3]
; 100 100

= 2000 (1.03)° =2000 (1.194052297) = Rs. 2388.10

Bank B will earn more than Bank A
= Rs. 2388.10 - Rs. 218545 = Rs. 202.65

-:3.22:-
Find the principal of Rs. 9628.20 due at the end of 8 years if
money is worth 6% compounded semi annually.

SOLUTION
We have to find principal :
Time = n = 8 x 2 = 16 six month periods
Rate = r = 6% per annum = 3% Semi annually
Amount = Rs. 9628.20

_ A _ 962820 _ 962820 _ 962820
[ . )" [ 3 )“' (1+003)'®  (103)"®
B 1+ 3

100 100 ;

L 4
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" Letx=(1.03)!6
Taking log of both sides
logx = 16 log (1.03)
logx = 16 (0.012837224)
logx = 0.205395584
Taking amtilog of both sides
X = 1.604706397
962820

P=—————__ Rs 6000
Hence 1.604706397

-:3.23:-

The compound interest for 5 years at 5% is Rs. 1000, Find
the principal. '

SOLUTION
Compound Interest = Rs. 1000, Rate = 5%, Time = 5 years
We have to find principal, Suppose
Principal = P = Rs. 100

n
AlmmntzP(l+—l-—J
' 100

5 5
=100 (l +—5-J =100 [—iﬁ) ;
100 100

=100 (1.05)° = 100 (1.276281563)

=Rs. 127.7281563 = Rs. 127.63
Compound Interest = Amount - Princ ipal

=Rs. 127.63 - Rs. 100 = Rs. 27.63
- M C-lisRs. 27.63, Principal = Rs, 100

If C-1 is Rs. 1000, then

po B IB0 e
2763

-:3.24:-

In how many years a sum of Rs. 1000 would amount Rs.
1350 at 4% compounded interest.
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SOLUTION
Principal = Rs. 1000, Amount = Rs. 1350, Rate = 4%
We have to find n

_logA —logP

]ng(l + - -r——)
100

_ log1350-10g1000 _ log 1350 - log 1000

g (I+ 4 ) log(1.04)
100
3 13033 —3.00000 _ 013033 _
7.65years
001703 001703
-:3.25:-

In how many years a sum of Rs. 5560 would amount Rs.
7000 at 8% interest compounded semi annually.
SOLUTION
Principal = P = Rs. 5560, Amount = A = Rs. 7006

Rate = 8% per annum = 4% semi- annually
We have to find n

LA0BA - logh

]og(l + L)
100

_ log7000-10g5560 - log 7000 - log 5560

i (1+ 4 ) log(1.04)
100
_ 384509 -3.74507 _ 0.10002
001703 001703

n=5.87 = 6 periods of six months = 3 years.

-:3.26:-
In how many years a sum of Rs. 3000 would amount Rs.
6130.43 at 6% compounded quarterly.

SOLUTION
Principal = P = Rs. 3000, Amount = A = Rs. 6130.43
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Rate = 6% per annum :

6% compounded quarterly = %l ="1.5%
We have (o lind n

logA —logP  log6130.43 - log3000

log[l+ : ] log[ 15]

100 100
_ log6130.43~log 3000 _ 3.78749038 — 3477121255
% log(1015) $3 0006466042

0310369683
0006444042

n-—

= 479999485 = 48 quarters = 12 years

-:3.27:-

At what rate of interest compounded per annum for 5 years

will Rs. 2000 amount to Rs. 2250.
SOLUTION

Here Principal = P = Rs. 2000

Amount = A = Rs. 2550

n =35 years.
We have to find the value of r.

[ 1
% = Anti lng_‘li (logA —log P} — = —I = = Anti Iog[lo——-—gA . log P] -1

i ¥ L ) §
L:Antilog lng,ZS?O log2000 -
00 - L 5

i L

. [3.40654 33010 o Sy T

é‘dzAm!lOg 340 53 0 3]—1:—F——Ant|log[0wss‘]-l

-

l_r’;(_) — Antilog(0.021102) — | = 1.049788957 - 1
r = 49788957% = 5%

-:3.28:-
- At what rate of interest compounded quarterly for 2% years
. will Rs. 2500 amount to Rs. 3900
SOLUTION
Principal = P = Rs. 2500, Amount = A = Rs. 3900
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n = 2% years = 10 periods of three months as interest

compounded is quarterly
We have to find the valuc of r.
r B
—— = Antilog| — (logA —logP |- |
100 - }

(og 3900 —loe 2500 ]
—r*:Antilﬂg e 28 }—1

100 F 10
r (359106 — 3.39794 r . {019312

— = Antil —~1=>—=Antilo -1
i 10 ] 06 5 g[ 10 }

]-;-6 ~ Antilog(0.019312) — 1 =1.04547 — |

r =4.547% quarterly = 18.18% per annum

-:3.29:-
What is the difference between the compound and simple

interest of Rs. 15625 for 4 years at 4%.
SOLUTION
Principal = P = Rs. 15625, Rate = r = 4%, Time = n = 4 years
Pxrxt 15625x4x4

- 100 100

Simple Interest =1 =

Simple Interest = Rs. 2500
Compound Interest

n 4 4
Amount:P(HL) :15625(1+i] :]5(,35(1.9‘_1_)
100 100 100

=15625 (1.04)* =15625(1.16985856) = Rs. 18279.04

Compound Interest = Amount - Principal
= Rs. 18279.04 - Rs. 15625 = Rs. 2654.04

Difference between simple and compound interest
=Rs. 2654.04 - Rs. 2500 = Rs. 154.04

-:3.30:-
If the difference between the simple and compound interest
for 3 years at 5% is Rs. 61. Find the principal.
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SOLUTION

Let the Principal = P = Rs. 100, Rate =r = 5%, Timc = n = 3 years
Pxrxt 100x5x3

100 100

Simple Interest =1 = =Rs 15"

Compound Interest
‘ r n 5 3
Amount = P(H——} —-IO{)(I+'—)
. 100 100

=100 (1.05)°> =100 (1.157625)=Rs. 115.76

- Compound interest = Rs, 115.76 - Rs. 100 = Rs. 15.76

Difference between simple and compound interest
=Rs. 15.76 - Rs. 15 = Rs. 0.76

If difference is Rs. 0.76, then principal = Rs. 100 '

If difference is'Rs. 61, then

100x61

Principal = = Rs. 802632

-13.31:-
The djfference between the simple and compound interest on
a certzin sum is Rs. 2.50 for 2 years at 5%. Find the sum. :

SOLUTION
Let the Principal = P = Rs. 100, Rate = r = 5%, Time = n = 2 years
& 4
Shrle Tbesm e 1= L IR o
100 100

Compound Interest

n : 3 2
Amount:P{1+ ——r—) :1{)0.[]+_§,.] =}00(,.’,(_)_§)
100 100 100

=100 (1.05)> =100 (1.1025)=Rs. 110.25
Compound interest = Rs. 110.25 - Rs. 100 = Rs, 10.25
Difference between simple and compound interest
=Rs. 10.25-Rs. 10 =Rs. 0.25
If difference 1s Rs. 0.25, then principal = Rs. 100
If difference is Rs. 2.5, then
100 x 2.50

Principal =
0.25

= Rs. 1000
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EXERCISE NO. 4

-:4.1 :- .
Rs. 500 a year for ten years at 4% compounded annually.

SOLUTION

S:R[(m?“-!]
1

Here R = Rs. 500, i =4% and n= 10

10
04)° " —
0.04

= 2
— 500 { 1 .48021iguJ _ 560 {0.430442_3]

0.04
=500(12.006107) = Rs. 6003.05

-:4.2:-
Rs. 800 a quarter for 5 years at 4% compounded quarterly.
SOLUTION

S:R{(Hi?"—l]
1 i

Here R = Rs. 800, i = **/; = 1% and n = 20 periods

. 20 -
5:800[(”0.01) -1}

0.01
20
= 800 [%J-J =800 [M_]
0.01 551
. [—-]—— =800(22.019004)
0.01 ,
=Rs. 17615.20
-:4-3:-_

Rs. 100 2 month for 5 years at 6% compounded monthly.
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SOLUTION :

| -
S=%?1ﬁ—‘%'

- Here R =Rs. 100, i = /;, = "/, = 0.005 per periods and n = 60

[ (1+0.005)80 1] _

S=100
0.005

: i 60 _ J
_ 100 | (1:005) :=l [[.34885015 I]

0.005 0.005
. = : :
=100 E;%}= 100(69.77003) = Rs. 6977.00

-_:4.4:: .
A man invest Re. 389 at the end of each month in a fund
which pays 4% compouaded semiannuaily. How much does he have
just after the teoth deposit,
SOLUTION

(1+i)“~lJ

s=p{
i

Here R =Rs. 300, i =/, = 2% per periods and n = 10

(1+0.02)10-1}

S=300
[ 0:02

10
—300 £1.92)" =1 =300[1.ZIS99442—1]
0.02 0.02

0.21899442
0.02
= Rs. 3284.92

:300[ ]=300(10.949721)

. - -:4.5:-
Find the amount of Rs. 250 invested at the end of each of §
successive years at 6% interest compounded annually.
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SOLUTION
IR,
sig (!;)_ﬂ
¥ 1
Here R = Rs. 250, i=6% andn=>5
5 2 |
i [(u 0.06)> 1
| 006
5 -
Z 50| (06 —1] 559 [13382258 _l}
1 006 : 0.06
.
S=250 l-‘-}'f- 38026“38] - 250(5.637096667) = Rs. 1409.27

-:4.6:-
Miss Nasima saved Rs. 540 per year which she deposited in a
saving bank at the end of each year. If the bank paid 2% interest

compounded annually on all deposits, what was the amount on
deposit at the end of 11 years?

SOLUTION

1|
S;R[u_ﬂ?;l]
1

Here R = Rs. 540,1i=2%and n= 11

r 11
S =540 (1.+ 0.02) " -1
-0.02

[ 11 ; .
” g —
=540 QEL—I =540 [Ml
002 0.02

=540 [92—*1]%4—3‘} 540(12.1687155) = Rs. 6571.11

-:417:- £
Mr. Khalid wishes to save money te take a trip. If he
deposits Rs. 150 at the end of each month for 24 months in an

investment that pays 12% compounded monthly, how much will he
have on deposit. : :
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SOLUTION

S:R(El‘i.)"—l}
1

Here R =Rs. 150, i = D""'/jg — 1% per periods and n = 24

24
S=150 [“—“‘i—‘”’— —'}

0.01
-7 i s &
=150 | O UL o, [ 126973465~ |
0.01 0.01
=150 {E?Sf%s] =150(26.973465) = Rs. 4046.02

-:4.8:-
Find the amount of an ordinary annuity of Rs. 4400 per
quarter for 5 years at the rate of 16% pPer annum compounded
quarterly.

SOLUTION
. n 2
e R[ (1+i) 1]
1
Here R = Rs. 4400, i = V% = 4% per periods and n = 20
(1+0.04)20 _ 1}

S =4400
[ 0.04

20 _ i
: =400 [ U097 -1 ~ 4400 | 219112314 -1
0.04 0.04

=4400 L il =4400(29.7780785)
0.04
=Rs. 131023.55

-14.9:- _
Mrs. Khurshid deposit Rs. 5555 at the end of each six .
months for 4 years and 6 months at 10% compounded semiannually.
Find the amount of the investment.
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SOLUTION

N
SzR[w_ --_t}
|

Here R = Rs. 5555, i = """/, = 5% per periods and n =9

r 9
(14 0.05)7 =1
S=5555 L0 o
0.05 J
- 9 & i =
o 5132822 —
Cesecp L8] <1 _eec [ 195137820 1
4 005 0.05
70.55 %S
=5555 L{;g‘:’ﬁ]z 5555(11.0265644) = Rs. 61252.565

-:4.10:-
Find the accumulated value of Rs. 5000 invested at the end
of each quarter year for 5 years at 8% compounded quarterly.

SOLUTION

o R[Q«:_u]
]

Here R = Rs. 5000, i = 2% and n = 20 quarters

[ 20 _
5 <spop L0802t
0.02.
il g
=se00 (S50 =1L g MR I0MInRe 1
0.02 o
(0.4

-:4.11:-
A man sets a side Rs. 200 at the beginning of each vear
towards a fund for his son’s college education. If the money is

invested at 4% per year, how much will he accumulated at the end
of 10 years?
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SOLUTION

(1+0.04)!10H1 _;

- 200

— 200

1ogy!!

-200

}m S [153945406 c 1]

=200 [M] ~ 200 =200(13.4863515)-200
0.04 .
2

= Rs. 269727 - Rs. 200=Rs. 2497.27

~:4.12:- |

: If 2 payment of Rs. 500 is made today and a like payment
each year for 5 years, how much will be on deposit at the end of 4
years, if the interest rate is 5% compounded annually?

SOLUTION

i 5
S:RI:%;I—]“R

Here R=Rs.500,i=5%andn=5

5+1
s=s_oo[(.“°'°5) -1]“500

0.05

6 . i
50 {(1.05) 1}500:500 [ 134009564 1]_500
0.05 0.05
0.34009564
0.05
= Rs. 3400.96— Rs. 500=Rs. 2900.96

=SDO[ ]-500:>500(6.8109128)'—500
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-:4.13:-
How much money would be accumulated at the end of 23
years by a man if he invested Rs. 325 on the first day of each year at
4% interest compounded annually?

SOLUTION

n+l
S:R[“-H} _1:|4R

Here R = Rs. 325,i=4%and n =23

23+1 - 2%
$ =325 [“*0'04) "']-325: 325 [M}_ 325

0.04 0.04
e [2563;{(&;&6— 1]_325:325 [1.56330416]425

=325(39.082604) - 325= Rs. 1270185~ Rs. 325=Rs. 12376.85

-:4.14:-
On_his fifty first birthday and each third month thereafter,
Dr. Habib Ullah invested Rs. 475 at 4% interest compounded
quarterly. At the end of his fifty seven year, what was the amount on

deposit?
SOLUTION

w0+l
S:R[m__l]_R
1
Here R = Rs. 475, i = **/,=1% per period and n = 24
pe

: 2441 _
§oiys [LL0ED l]—475

0.01

e
75| 00D 1]_4?5=475 []28243200—1]#4?5

0.01 001
02824 .
=475 -9-28020&] —475=475(28.2432)-475

S = Rs. 13415.52 — Rs. 475 = Rs. 12940.52

www.taleem360.com



Chapter 4 94 Exercise No. 4

-:4.15:-

Mr. Aslam bought a SONY T.V. by paying Rs. 350 each
month for 12 months, beginning from now. If money is worth 12%
compounded monthly, what was the selling price of the T.V. on each

payment?

SOLUTION

n+l :
S:R|_——(1+) } R

Here R = Rs. 3500 i= """/, = l%perperlodandn—IZ

12+1
S =350 Qﬂ)—_—'}dso 350 (ﬁ)——] -350
0.01 | 0.01

_ 350 [ 113809328 --1]_350:_350[0.138093]_350
001 0.01

=350(13.809328)-350 = Rs. 483326 - Rs. 350 =Rs. 4483.26

-:4.16:-

 Find the amount of an annuity due of Rs. 200 paid at the

beginning of each 6 month period for 8 years if the interest rate is
6% compounded semiannually.

SOLUTION -

i I
S=R[(I+I) ]—R

1
Here R = Rs. 200, i = %/, = 3% per period and n =16 -
[ 16+1
(1+0.03) 1]_200

S =200
0.03

17 _ 5
00| (109 ] s 200[1.65284763 1]_200

0.03 0.03
=200 (_]_S')%Z:];_?&] —200=200(21.761 58767)-200

= Rs. 4352.32 - Rs. 200 = Rs. 4152.32
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-:4017:'

A house is rented for Rs. 900 per month, with each month’s

rent payable in advance. If the interest rate is 12% compounded

moathly and the rent is depesited in an accoumt, what is the amount

of rent for one ycar?

SOLUTION

. n+l
S:R\:QT '}___f_l]_g

Here R = Rs. 900, i = '7*/,, = 1% per period and n = 12

241 (1.0:},‘3—1]_

s-g0a| P00~ 11 900=900 |
0.0l sl R B

=990 [93809328 = 1] ool 90| et
0.01 0.0]

=900(13.809328)-900 = Rs.’ 12428.40 — Rs. 900=Rs. 11528.40

]—900

-:4.18:-
Find the present value of an annuity of Rs. 100 paid at the
end of each year for 17 years if the intcrest rate is 7%, compounded

annually.

‘ SOLUTION
‘By Formula: :

PR[tu}

1 -

Here R=Rs. 100, i=7%and n= 17 _
{1+ v 17 ; -171
pitonl UMD L aal 00D 0
0.07

0.07 ;

107y 17 = 031657439
1-03 165?439]
007

= 100 [9%?%%&—1] =100(9.763223) = Rs. 976.32

So leﬂﬂ[
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By Ta;hle: From table:
P=R%nli
21717% =9.7632299
P =100(9.763223) = Rs. 976.32

:4.19:-
Find the present value of an annuity of Rs. 100 paid at the
end of each year for 8 years if the interest rate is 8% eompounded
semiannually.

SOLUTION

N
pR[uﬁz_J

1

By Foermula;

Here R =Rs. 100, i =%/, = 4% per period and n = 16

[+ -16 . -16
e M}zm[ﬂf)_}
3 5 0.04 0.04

(104)"16 _ 0533908138

So  P— o0/ 1-053390818
i 0.04
=1op [ 220N = 100(11.6522955)
| 0.04 ' ‘
=Rs. 1165.23

By Table: From table:
216 14% = 1165229561
P=R2*nl%
= 100(11.6522955) = Rs. 116523

:4.20:-
A man wishes to deposit enough money today so that his son
can withdraw Rs. 2500 at the end of each year for ten years. How
much he deposit, if the interest rate is 6% compounded annually.

www.taleem360.com



Chapter 4 : 97 : Exercise No. 4

SOLUTION

e R[l -(1+i) ]
1

Here R = Rs. 2500, 1 = 6% and n = 10

[y -10 -10
P = 2500 Mﬂ_],zmgiil'w]

By Formula:

0.06 0.06

-

(1.06)" 10 = 055839478

e e 1—0558?9478] 5550 [o 44160322]
0.06 - 0.06
=2500(7.360087) = Rs. 18400.22
By Table: From table:
: 31016% = 7.360087
P=R.210l6%

=2500(7.360087) = Rs. 18400.22

:4-21:-
What is the present value of an annuity if the size of each
payment is Rs. 2000 payable at the end of each quarter for eight
years at an interest rate of 7% compounded guarterty.

SOLUTION
Here R = Rs. 2000, i = "/, = 1.75%, n = 32 quarters

-n
PiR[l-(l-f-:) ]

1-(140. 0175)'32} o [1-(1.0175)'32’!

= 2000
0.0175 0.0175

Let x = (10175) 32
Taking log of both sides
logx = —32log(1.0175) :
=-32(0.007534417) = —0241101372
——1+1-0241101372 = 1.758898628
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Taking antilog of both sides
X =1.5739824685
1-0.573982 2 2
0.57398 4685J _ 2000 | 0426017532
00175 0.0175
=2000[24.34385897] = Rs. 48687 7>

P = 2000 [

:4.22:-
What is the present value of an annuity of Rs. 300 per year if
the first payment is received today and yearly for a tetal of 10
consecutive payments, and money is worth 5% interest compounded
annupally?

SOLUTION

SR Ty
pza[nutf)__J

By Formula:

Here¢ R = Rs. 300, i=6%andn.= 10

-(10-1) -9

1-(1+0.06) " 1-(1.06)
=300 [t~ g ot T A e
P=3 0[ + 0.06 J 30 [+ o J

U B 959}89846J: 300 {1 . 0.4081015_4}
<7 0.06 : 0.06
=300(1+6.801692333) = 300(7.801692333) = Rs. 2340 5]
By Table: From table: 3
P=R[1+? n-11i%] =300 [1+2 9%6%|

3916% = 680169227 fH)
P=300(1+6.80169227) = 300(7.80169227) = Rs, 2340.51

- -:4.23:-
The amount of an annuity for 12 years is Rs. 80000. What
would be the size of the quarterly installment if the interest rate is
12% compounded quarterky?
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SOLUTION
By Formula: R S

==

s

We ha\;‘e S = Rs. 80000. i = """/, =3%. n =48 periocfs

80000 80000 80000 x 0.03
o U 28 .1 41322518
(1+003)"" -1 (103)™° -1 4132251881
0.03 0.03

" 80000 x 0.03 = 2400 — Rs. 76622
313225188 3.13225188

By Table:

_ S _ 80000
551! 54—8_130/0
S4813% = 104.40839598

= BT SR = Rs. 766.22
104.40839598

R-:

-:4.24:-
Mr. Amfad wants to accamulate Rs. 60008 in 8 years. He
makes equal deposits at thre end of each 6 months in an account. The
rate of interest is 8% compoended semiannually. Find the value of

each depesit.

SOLUTION

By Formula:
S

{(Hi)n—l]
i

We have S = Rs. 60000, i = ¥/, = 4% pe: period, n = 16 periods

R

60000 60000 x 0.04
B 16 % 6
(1+004)'° -1 (104)'° -1
0.04
i 2400 ;L s 574940

T 1872981251 087291825
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By Table:
R = S _ 60000

Snli S1614%
516 14% =21.82453114

=—@-9-{—J—— - Rs. 2749.40

21.82453114 3
-:4.25:-

Mr. Latif borrowed Rs. 200,000 from his friend to purchase
a car. He promised to pay back the loan in semiannual equal
instaliments in 3 vears with interest rate at 8% compounded
semiannually. If first payment is start at the end of first six monthly
period, what would he the amount of each instaliment?

' SOLUTION
By Formula: R P

We have P = Rs. 200000, i = */, = 4% per period, n = 6 periods

{odE ~ 200000 200000 x 0.04
1-aoon®] 1-ao®
0.04 :
8000 B =Rs. 38152.38

T 1-0.79031453 020968547
By Table: )
R P _ 200000
- A4l 26ld%
3614% =5.24213686
200000

=—————=Rs. 38152.38
524213686 :

-:4.26:-
How many semi annual payments of Rs. 200 each to in a
bank in the form of an ordinary annuity will accumulate Rs. 6000 if
the interest rate is 8%.
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SOLUTION

St [('i_l]
1

We have S = Rs. 6000, R = Rs. 200, i = 8%

n ST
6000 = 200 L0081
0.08

n_
6000 =200, {98 -1
0.08

([_03)“ _[:M

200 ;
(1.08"=24+1=34
Taking log of both sides

nlog (1.08)= log3.4
] &L log3.4 0.531478917 _
log 1.08  0.33423755

By Formula:

159=16
By Table:

S=RS5nli

We consults the table under 8% and we find the value
30.324283 which gives n = 16.

-":4'27:-
The cash price of a car is Rs. 150000. If the interest rate is
24% compounded quarterly. How many quarterly payments he will
take to pay off car, when quarterly payments of Rs. 15000 are made.
SOLUTION

o =1
P:R{l-(l-.l-l) ]
1

We have P = Rs. 150000, R = Rs. 15000, i = ****/, = 6%

By Formula:
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1-(1+0.06)™"
0.06 }

_1-¢106)™ = 50000x0.06
15000
1-(1.06)"=0.6

(1.06)"=1-06-04
Taking fog of both sides :
-nlog (1.06)= log 0.4

 log 0.4 -0.39794000

" log 1.06  0.025305865

—n= 16 approx.= |6 approx.

150000 = 15000 {

By Table:
P=R2nli
150000 = 15000 % n 16%
150000
15000

In table look down the column 6% for an entry close to 10. The
nearest ts [0.10589527 which corresponds to n = 16.

2nl6% = =10

-:4.28:-

Mr. Usman wants to deposit his savings of Rs. 480060 in a
bank. The bank offers 8% interest compounded semi annually. Find
the number of withdrawals, if he draw Rs. 2400 at the end of each
six months.

SOLUTION

o
pr[i_‘,gf"i)]

: By Formula:

We have P = Rs. 48000, R = Rs. 2400, i = ¥/, = 4%
1-(1+0.04)™ }

48000 = 2400
- : 0.04

www . taleem360.com



Chapter 4 103 Exercise No. 4

=
48000 = 2400 | U024
| 0.04
1oy = 48000 x 0.04
2400
1= (1.04)"=08

(1.04Y"=1-0.8=0.2
Taking log of both sides
~ —nlog(1.04)= log 0.2
i3 log 0.2 _ ~0.698970004
log 1.04  0.017033339
—n=-41=>n=41

By Table:
P=R2nli
48000 = 2400 2 n 4%
P 48000
2400

In table look down the cotumn 4% for an entry close to 20. The
nearest is 19.99305181 wirich corresponds to n =41,

-:4'29:-
Mr. Zahid invests Rs. 540 at the end of each month amounts
to Rs. 12644 in 1% year. Find the nonrinal rate of interest.
SOLUTION
If S. R and n are given the rate of interest per period i can not be
found with the help of logarithm as the value of the factor [(1+i)" - 1]
cannot be determined if i is unknown. The possible solution will be
found by use of annuity tables. ; :
; Here R =Rs. 540, S = Rs, 12644, n= 18 months
S=R nli
13000 = 540 5181i%

S18li= lié‘:f =23.41481481
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In table -2 look from left to right opposite n = 30, searching for
the value nearest 23.41443547. Which occurs under 3%. The ncarest rate
is 3% per month or 12 x 3% = 36% compounded monthly.

-:4.30:-
An annuity of Rs. 8800 payable at the end of each year
amounts to Rs. 120000 in 10 years. Find thc interest of the annuity.

SOLUTION
Here S = Rs. 120000, R = Rs. 8800.n= 10
S=RSnli
120000 = 8800 510i
120000

S101i= =13.63636364

In table -2 look from left to right opposite n = 10, the nearest
value is 13.81644796 which occurs under 7% per year.

-:4.31:-
The GO company is expected to pay Rs. 4.0 every six months
on a share of its stock what is the present value of this stock if
money is worth 5% compounded semi annually?

SOLUTION
Here R = Rs. 4.0, n = >"/,=214%
P-_—_E— 4.0 _ 4000 RS 16
i 0.025 25
-:4l32:-

Find the present value of a company’s stock, which is
expected to pay Rs. 200 every three month, if money is worth 6%

compounded quarterly.

SOLUTION
Here R = Rs. 200, n = %%/,=1%%
P A Vit
i 0015 . .
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EXERCISE NO. 5
SET - A :
-:5.1:- -
If f(x) = 5x + 3, find f(1), £(2), 1(3)
SOLUTION
fix)=5x+3
f(1)=5(1)+3=4+3=8
f2)=5(2)+3=10+-3=13
f(3)=5(3)+3=15+3=18

-:5.2:-

If f(x) = 2r - 5, find f(1), f(10), f(100)
SOLUTION
fir)=2r-5
f(1)=2(1)-5=2-5=-3
f(10)=2(10)-5=20-5=15
f(100)=2(100)-5=200-5= 195

-:5.3:- -
If f(t) = 6t + 4, find f(-i/2), £(1/2), f(3/2)
SOLUTION '
f(t)=6t+4
f-5)=6(-4) +4=-3+4=]
(%) =6(%)+4=3+4=7
fCL)=6(1)+4=9+4=13

-:15.4;-
Ify=2x+3, findywhenx=1,2,3,4
SOLUTION

y=2x+3
y=2(1)+3=2+3=5
y=2(2)+3=4+3=7
y=2(3)+3=6+3=9
y=24)+t3=8+3=11
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-:5.5:-
Hy=-3x+5, find ywhenx=-1,-2, -3, 4
SOL.UTION
Y=3x+5
v=3(-1)~5=3+5=8
A=-3(2)+5=6+5=1]
y=-3(-3)~5=9+5= 4
Y=-3-4)+5=12+5=17
-:5.6:-
For the liney = 4x + 2, compute the foHowing table.
x 10 L1 47 Uaily S_f% 7 (8 19 Tio]
y ! 23
' SOLUTION
y=4x+2
Y=40)+2=042=2, y=4(1)+2=4+2=6
Yy=42)+2=8+2=10, y=43)+2=12+2=14
Y=4(4)+2=16+2=18, y=4(5)+2=20+2=22
YSA6)+2=24+2=26 y=4(7)+2=28+2=130
Y=48)+2=32+2=34, y=4(9)+2=36+2=38
=4(10)+2=40+2=42
LX T o TR eI dd il 2 8 | 9 Ti0]
LY. 12 610 mliisitzzdos | 35 34 |38 [ 42|

-:5.7:- -
Find the equation to the straight fine passing through (6, 0)
and (2, -2)
SOLUTION
Equation to straight linc passing through two points is
] y2 i YI (X = xl )

X, = X,

(y-y)=

Here x.[ =0,y1=0,x:=2y,=-2

s
=)=t et
(y—-0) 2_0(¥ 0)
y=-I(x-9)

y=-x
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-:5.8:-
Find the equation to the straight line passing through (3, 4)
and (5, 0)
SOLUTION
Equation to straight line passing through two points is

y.! __—\'.' (x -~ K|)
X5 N

(y-y)=

Here x; =3, yi=4, %=~ 0

6 ..;;(x_:;)
5-3

(¥=4)=

2
Z(x—3
2(x )

%=
y=x—-3+4

y—4
y—4

y—_-X""I

-:5I9:-
Find the equation to the straight line passing through (1, 3)
and (-7, 8) :
r ~ SOLUTION
" Equation to straight line passing through two points is
Ya= Y

X, 1

-y)= (x-x,)

Herex;=l.y; =3, x,=-7,y, =8

8 3
—3P=
(y-3) e

(x-1)

y-3==(x-1)

8(y -3)=-5(x-1)

8y—-24=-5x+5
8y=-35x+5+24
8y=-5x+29
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: -:5.10:-
Find the equation to the straight line passing through (-1, 3)
and (7, 8) '

SOLUTION

Equation to straight line passing through two points.is

(v-y) ==L (x - x,)

2 1

Herex;=-1,y,=3.x:=7.y,=8
8-3

(v—=3)=——H(x+1

-) 7+1( )

5 .
—-3== 45
y s(x

8(y—-3)=5(x+1)

8y~24=5x+5
8y=5x+5+24
8y =5x+29

-:5.11:-
Find the equation to the straight line passing through (-1, -3)
and (-7, 8)
SOLUTION
Equation to straight line passing through two points is

(y-y)=22"N(x-x,)

XX
Herex;=-Ly=-3,x=-7,y,=8
(y+3)= 3=+ (x+1)
=T7+1

11
+3=—(x-1
yia sl

=6(y +3)=1Ux+1)

—6y—18=11x+11
—6y=1Ix+11+18
-6y=11x+29
by=-11x-29
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-:5.12:-
Find the equation to the straight line passing through (0, —a)
and (b, 0)
SOLUTION

Equation to straight line passing through two points is

(¥ =¥ =2 (x-x)

X2 1

Hcrex,=0,y1=-a,x2=b,y3=0

0+a
= ——(x—-0
(y +a) bmo“ )

a
+a=—
yta b(x)

by +ab=ax
by =ax —ab

-:5.13:-
Find the equation to the straight line passing through (2, 7)
and its slope is 3/5.
SOLUTION

Equation to straight line by point slope equation is
y-y=m(x-x)

; 3
—T=—(x-2
y 5{ )

S(y—7)=3(x~2)

Sy-35=3x-6
S5y=3x-6+35
Sy =3x+29

-:5.14:-
] Find the equation to the straight line passing through (-2, -3)
and its slope is -3.
SOLUTION
Equation to strgight line by point slope equation is
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vy, =m(x-xy)

y+3=-3x+2)
y=-3x-6-3
' y=-3x-9
“:5«15:-.

Find the eguation to the straight line passing through (-3, 4)
and its slope is 2/3. -
3 SOLUTION

Equatlon to straight line by point slope equation is
vy, =mix-x,)

)’—4=§(-‘§+3)

(y—-4)=2(x+3)

3y-12=2x+6
Jy=2x+6+12
Jy=2x+8

: -:5.16:-
Find the equation to the straight Ime passmg through 2, -3)
: and its slope is -2.

SOLUTION
Equatmn to straight line by point slope equatlon is
: y-y, =m(x-Xx,)
© y+3=-2x-2)
y +3=-2x+4
y=-2x+4-3
y==-2x+1
-:8,17:-

Find the equation to the straight line passing thrnugh 0,2
and its slope is -2/3.
SOLUTION
Equation to straight line by point slope equation is
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y-y =m(x-x;)

y—2=—§(x—0)
3

3(y-2)=-2x
Jy-6=-2x
3y=-2x+6
':5.18:-'

] Find the equation to the straight line in which y-intercept is
2-and slope is 2/3.

SOLUTION
The slope, intercept equation is
y=mx+c¢
2 2x+6
y=—_X+2=
3 3
3y=2x+6
_:Sn 19:-

Find the eguation te the straight line in which y-intercept is -
3 and slope is 3/4.

SOLUTION
The slope, intercept equation is
. Yy=mx+c

yadgg a2
4 4

4y =3x-12

-:5.20:-

Find the equation to the straight line in which y-intercept is
5/2 and slope is -2/5.

SOLUTION
The slope, intercept equation is
y=mx+c
’ = 2
y =—Ex +£:—4£+—"5:> 10y = -4x + 25
5 2 10
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-:5.21:-
Find the equation to the straight line in which y-intercept is -
4 and slope is -1.
SOLUTION
The slope, intercept equation is
y=mx+¢
y=-lx-4=>y=—x-4

-:5.22:-
Find the slope and y-intercept of 3x+2y -7=0
SOLUTION .
3x+2y-7=0
2y=-3x+17

=—=X+—
z 2 2

y=mx+c
Hence Slope = m = -3/2 and Intercept =c =7/2

-:5.23:-
Find the slope and y-intercept of 3x +2y +7=0
SOLUTION
3x+2y+7=0

y=mx+c¢
Hence Slope = m = -3/2 and Intercept = ¢ =-7/2

-:5.24:-
Find the slope and y-interceptof 5x -4y +8=0
SOLUTION
5x -4y +8=0
~4y=-5x-8=>4y=5x+8

5
y=zx+2=>y=mx+c
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Hence Slope = m = 5/4 and Intercept = ¢ = 2

-:15.28:-
“Find the slope and y-intercept of 3x -6y +4=0
SOLUTION
Ix-6y+4=0
~6y=-3x-4
6y=3x+4

e

3
y=mx+c

Hence Slope = m = 1/2 and Intercept = ¢ =2/3

1
=—X+=
J"_z

-:5.26:-
Find the slope of straight lines which passes through (3, 5)

and (5, 3).

: . SOLUTION
S’ow:m = Yz _yl
Xy — X

Herex|=3,j|=5, X2=53.IId)’1_’=3

g -:5.27:-
Find the slope of straight lines which passcs through (1, 4)
and (-1, 4). .
; ' SOLUTION
Slope =m :!2__Y_L
Xy =%

Herex; =L y: =4, xx=landy, =4
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-:5.28:-

Find the slope of straight lines which passes through

G3)m(Ed)

SOLUTION
Slnp&zmzu
Xy — N
2
Here x :g-H:"»Xz— .andy, =
Al
e 2
6_ 1 T8-T4
Leid 21
-2
6 -2 .21 -42 -7
———m——
LN TR g
21

':5029’
Find the slope of straight lines which passes through

(_1 .EJand {i,i] a
4 7 7 4

SOLUTI_ON
Yoo

Slope =m=

-:5.30:- :
Graph the following linear fanction, y = 6x - 2
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SOLUTION
Putting x =-2,-1,0,1,2.3
v=6(2)-2=-12-2=-14 v=g(1)-2=6-2=4
y=6(-1)-2=-6-2=-8 v=6(2)-2=12-2=10
y=6(0)-2=0-2=2 v=6(3)-2=18-2=16
X 2 -1 0 1 R S
Y -14 -8 2 4 o B
Graph
y =6x -1

-:5.31:-
Graph the following linear function, y = % + %
SOLUTION
S
| i
* Puttingx=-11,-5, 1,4, 7
-11 2 .-11+2 -9 S5 542 =3
y:—+—'= mom——me=gs Y ime—ie = :—-"-']
Fi3 3 3 3.7 3 3 3
B e I R 452 d4+Z 6
y:—+—:v—:—:1’ y.—..—--i——: :—:-—-3
33 3 3 ¥-3 3 3
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7.2 F+2 9
3533 3
X -11 -5 1
Y -3 i 1 1
Graph
v X 2
3 3
-:5.32:-
Graph the following linear function, 2x - 3y = 12
SOLUTION
2x-3y=12
Sy=12-2x
_2x-12
G

Puttingx=0,3,6,9, 12
2(0)-12  -12 2(3)-12 6-12 -6

: =-2
3 3 ' 3 el
yoXO-12 1212 0 29)-12 18-12
3 3 3 3
s 212)-12 _24-12 _,
3 3
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X . 3 6 9 2
N -4 2 B 2 4
Graph
2x -3y =12

-:5.33:- =
Graph the following linear fynction, 3x + 2y =0
SOLUTION
3x+2y=0
2y =-3x
_3x
2
Puttingx =-2,-1,0,1,2,3
3E2Y 8 A6y 3 30) 0
_—,.—--—-:—,—:3‘| = :-—-:l.s’ =—_—=—=
o Fa- ey PR T3
3(1) -3 32) -6 @ =9
:—-—:—:—151 =———=-—:—3, =—~—-—=—:—4‘5
¥ 3 Y=g T3 e
X 9 o 0 3 3 |
Y 3 1.5 ol ] iiat8 3 45
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Graph

-:5.34:-
Graph the following linear function, 6x + 5y = 9

SOLUTION
6x +5y =9
S5y =9-6x

_9-6x
e

Puttingx=-1,0,1,2,3,4

9-6(-1) 9+6 - 61 -
5 5 5 5 5
9-6(1) 9-6 3 ' 9-6(2) 9-12 -3
= :—'_--—:0,6, o ————— R —_-—:—{}_6
e 55 % e RS
9-6 : = = =13 =
5t 3 _9 18‘_‘_9:_1.3‘\_{:9 6(4):9 24 _ 15___3
5 5 5. 3 5 5 5
-1 0 1 2 3 4
Y 3 | 1.8 0.6 -0.6 -1.8 3
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Graph I

6x+5y=9

+

-:15.35:-

Graph the following Knear functien, 2y

Xy
4
SOLUTION
By =4-2(-2)=4+4=8
R =4 2(-1)=4+42=6
2ty y=4 2(0)=4+0=4
T y= 42{1)=4-2=2
s 3 y=4-2(2)=4-4=0
kY=g y=4-2(3)=4-6=-2
X 2 -] 0 1 2 3
Y 8 6 4 2 0 ol
Graph
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-:5.36:-
Graph the following linear function, 5x + 2y=3(y-1)
SOLUTION

Sx+2y=3(y-1) Putting x=-3.-2.-1,0, 1.2
Sx+2y=3y-3 y=5(-3)+3=-15+3=-12
2y~ 3y=-3-5x y=5(-2)+3=-10+3=-7

, y=5(-1)+3=-5+3=-2

vy =553 y=5(0)+3=0+3=3

y=5x+3 y=5(1)+3=5+3=8
y=52)+3=10+3=13
X -3 -2 -1 0 1 2
¥ -12 -7 -2 3 5 . 13

Graph

5x + 2y = 3(y-1)

-:5.37:-

Determine (a) Whether the parabola opens downwards or

upward (b) The co-ordinates of the vertex of y = 3 -15x+ 12
SOLUTION
y=3x" - I5x+12

Herea=3,b=-15andc =12
(a) Since a > 3 that is positive, therefore parabola opens upward
{b) The co-ordinates of vertex are:
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_=b_—(-15) 15 5
Za 2@ 62
and
Cdac-b’ 4012 -(15)
3y L 4(3)
_144-225 81 27
s 127 8

Hence Co-ordinate of vertex are x = 5/2 and y = -27/4

-:5.38:-
Determine (a) Whether the parabela npens dowuward.s or
upward (b) The co-ordinates of the vertex of y = 12x’-2x-4
SOLUTION
. y=l12x*-2x-4
Herea=12,b=-2andc=-4
(a) a=12"

Sincea>01te ais pos:twe therefore paraboia opens upward
(b) The co-ordinates of vertex are:
=b . 2]
"3a 203 24 12
and -
_dac-b* _ 4(12)(-4) - (2’
oty 4(12)
R L. o 0 196 49 .
oo 2ELE

Hence Co-ordinate of vertex are x = 1/12 and y = -49/6

-:5.39:-
Determine (a) Whether the parabola opens downwards or
upward (b) The co-ordinates of the vertex of y = 2+ 11x—-12
SOLUTION
y=-2x*+11x~12
Herea=-2,b=11andc=-12

(a) a=-2 : _
Since a<0 i.¢. a is negative, therefore parabola opens downward

(b) The co-ordinates of vertex are:
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c=b @) 1L 11

RETRE TS e e
and :

_dac-b’ _ 4(=2)-12)-(11)?

A 4-2)

_96-121 -25 25

b e

Hence Co-ordinate of vertex are x = 11/4 and y = 25/8

-:5040:-
Determine (a) Whether the parabola Spens downwards or
upward (b) The co-ordinates of the vertex of y = x’ — 9x + 18

SOLUTION
y=x'-9x+ 18
Herea=1L®b=-9andc - 18
(a) a=1
Since a > 0 i.e. a is positive, therefore parabola opens upward
(b) The co-ordinates of vertex are:
=b_=(-9 9
2 Y
and :
_4ac-b’ _ 4(1)18) (-9’
Sl el A1
_72-81_ 9
FERY

Hence Co-erdinate of vertex are x = 9/2 and y = -9/4

-:5.41:-
Determine (a) Whether the parabola epens downwards or
upward (b) The co-ordinates of the vertex of y = x* + 2x — 8
SOLUTION
y=x"+2x-8
Herea=1,b=2andc=-8
(a) a=1
Since a > 0 i.e. a is positive, therefore parabola opens upward
(b) The co-ordinates of vertex are:
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Sl e g
28 » b 2
and
_dac-b’ _4(1)-8)-(2)’
X da 4(1)
Sl dn 8
= 3_: 4 = 3—6 = —9
3 4
Hence Co-ordinate of vertex are x =-1 and y =-9
-:5.42:-

Determine (a) Whether the parabela opens downwards or
upward (b) The co-ordinates of the vertex of y =2x* — 12x + 18
SOLUTION
y=2x"—12x+ 18
Herea=2 b=-12andc= 18

(a) a=12
Since a > 0 i.e. a is positive, therefore parabola opens upward
(b) The co-ordinates of vertex are:
-b (=12
X=— = -(———-—) = E ./ 3
2a 2(2) 4
and

o dac—b’ _ 42)(18)— (-12)°

4a 42)
_144-144 0
s
Hence Co-ordinate of vertex are x =3 andy = 0
_ -:5.43:- : .
Find the vertex and graph the folowing quadratic function:
y=4x -3x+1
SOLUTION
v <3541
Vertex is

Sodes )
2a 24) 8 \2a 8
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£ 2
8 8 64) 8
9 9 . 85igs16 7

e e T

168 16 16
So the vertex is (2,—7—]
816

X 2 o1 0 h 1 2 3
4x 16 4 0 oo bt 16 36
-3x 6 3 0 s 3 -6 9
+1 i 1 1 1 1 1 g

=4x’3x+1 | 23 8 1 T 2 11 28
1 1 i
',
- =:15.44:- ;
Find the vertex and graph the following quadratic function:
y=x-2x :
SOLUTION
y=x"-2x
b =Ty 2 -b
2 XD 22 L f(h]"fm

=’ -2()=1-2=-1
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Hence vertex is (1, -1)

x S l2F<a010 1 BE (R i AT 5
%, 9 | 4 1 0 | 1 4 16 | 25
2x 0.1 21 31 6 | K1}si0
y=x2x {158 1 30|t e:id3 |8}
Graph
-:5.45:-
Find the vertex and graph the following quadratic function:
y=3x"-5x-6
SOLUTION
y=3x’-5x-6

b_H_5 “_b]_f[ij
2a 23) 6 \2a) \e6
sV (5 25 25
= e - ——6:—-———-:
{3 13)-o-5-2-—
as-5-p @ i
12 12 12
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2 3 4
12 27 48
- 1-15 20
-6 -6 -6
S| 4]6 >
Graph
y=3x*-5x-6
1
-:5.46:-
Find the vertex and graph the following quadratic function:
y=4x'—4x+1
SOLUTION
y=4x - 4x + |
AN b

1
22 X4) 8 2
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Chapter 5
Hence vertex is ( /2, 0)
X R TR 7 b o - 4
4x° 16 14 0 1 [4 16 |36 |64
Ax 8 4 0 L2 e latasl s S ioE e
- 1 MRS E o ‘ 1 ! ! 1
[y =axax+1 [25 |9 | s =1 9 25 |49
Graph
] L 1
-:5.47:-
Find the vertex and graph the following quadratic¢ fum‘twn
y=x'-4x-17
SOLUTION
y=x-4x-17
- -4) 4
b st
2a 20 ol

(z—bj f2)=(2)> -4(2)-17=4-8-17=-2]
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Hence vertex 18 (2.-21)
X -2 l -1 0 ] 2 3 '-l_ _5 6
X | 1 0 | 419 16 25 136
-4x 8 1 0 -4 8 | -12 | -16 | -20 | -24
-17 -17 (72508 A ) R v ) R I 7 s S Y é—l}’
_v=x:-4;~-l7 5 Asf2F P {20 1210 20 1 <87 12 I
Graph
y=x-4x+ 17
-:5.48:-
" Find the vertex and graph the following quadratic function:
y=x1—x+6
SOLUTION

:
V=X -Xx+6
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a ZE 2
-b \ & 1
r( W:r ] —,-']-(-Lé
e _’J 2y 2
'_!"\ 2
SR e
2 4 4
e
Vertex is ( &
\2 4}
x Sy 0 6 |1 2 5 7
X" 4 ] 0 Ya | 4 9
-X 2 1 0 -4 -1 -2 -3
6 6 0 6 6 6 6
b =X -X+6 12 8 /4 6 8 12
Graph
Yy=x'-x+6
1 1 | l 1 1
-:5.49:-
Find the vertex and graph the fullowmg quadratic function:
y=-2x'-x+4 :

wwwLtaleem360.com



Chapter 5 : 130 Exercise No. 5

|
: = i
SR 33
Hence vertex 1s L_ ]
8
\ 3 | -2 LibTh §e0 l 2 3
2% 18| -8 el g 0 29 T
BN 3 2 I Yy 0 -] 2 -3
4 } 4 4 4 4 4 4 4
y=2xtex+d |12 3 g §A I 6|17
Graph
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-:5.50:-

Represent each of the following functions by a table

graph, letring x take on values within the limits indicated.

a) ¥=2x-3 x between 0 and 8
b)  3y=6-x X between 1 and 3
C) v=x’=4x—1 x between -2 and 5
d) v=16+ 10—y’ x between a and b
SOLUTION
(a) y=2x-3

Putting X between 0 and §
y=2(0)-3-=0-3-23
yEUl)a8=3 3 =]
Yy=2(2)-3=4-3=
Y=2(3)-3=6-3=3
Yy=2(4)-3-8-3=5
y=2(5)-3=10-3=7

v=2(6)-3=12-3=9

y=2(7)-3=14-3=11

y=2(8)-3=16-3=13

and by a

X 2 T 1}.1
B P 1 8
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(b

Jy=6—-x

6- X
y=—
2

Putting x between | and 5

6-1 35 6-2 4 6-3 3
= A e e i e =—=1,
3 3 oA

(¢)

Putting x between -2 and 5

:_tl:___(.:‘”_;izg r[_b)=4__3. 1=-5
% SO e A
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Graph
y= x*-4x -1
(d) ;
V= B L0
Putting x between -2 and 5
-b ._""@__IO_:‘,
2 BTy
=hirs : i 7 2
(| 5= [=f5) =16 +10(5) = (5)° =16 =50 - 25=4]
2:.«1}
X 0 el o 3 4 5 6
16 16 [ 16 16 16 16 16 16
10x 0 10 20 30 40 50 60
A 0 -1 -4 -9 16 -1 &2 1 36
= 16+10x-x’ | 16 251 30 oL wg 1A 40

Graph

y=16 + 10x - x°
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Dctermine whether each function’s vertex is minimum or
maximum.

i)  y=8x+2x-x i) y=x'+2x
]il) Y= 32!‘2 + X ]v} y=— 4 +7x — 43;1
c) y=x-4x—1 x between -2 and 5
d)  y=16+10-x x between aand b
SOLUTION
(i y=8+2x-x
e ey ) |
2a -1y =2

f‘(l[.’J:r‘m=3+2(n—(l)2 ~8+2-1-9

2a

Vertex is (1. 9), as a < 0 vertex is maximum

(ii) - LY EC R
s 0y
22 21
f[_—hJ-ﬂ—I):HE(—i)z ~1-2=-1
2a
Vertex is (-1, -1). as a> 0 vertex is maximum
(iii)
2
y = —+X
L 2
= e |
20 2(1) 1
~-bYy | |
F(EJ [(‘])—2' = -2
Vertex is (-1, -'4). as a > 0, vertex is maximum
(iv) y=-4 + 7x -4x*-

B L B T

Pl TR e

AR -4
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; A 19 49 49
r[—m_--@-—o gt g T =
2a ) g o4 g 16
-0 LotEus =4y IS
7 16 X 16

f
Henee vertex 18 L

=15 ; >
— B \ asa < 0 vertes 15 maximum
g 10

SET — B
SR B
The population size y of a certain city at time tis given by
y = f(t) = 4t + 2t
(a) What is f(1), (b) What is f(2) and (¢) What is f(3)
SOLUTION
y = f(t) =48 + 2t
@  fh=40) +2l)=4+2-6
(by ) =42y +22)=16+4=20
(¢) f3)=4(3)'+2(3)=36+6 =42

-:5.2:-

A train traveled 60 miles the first hour and 50 miles each
hour thereafter. Find the function which gives the distance covered
in t hours. Also find the distance covered in one hour, 2 hour, 3
hours and 4 hours.

SOLUTION

Here total time = t hours

Speed of first hour = 60 miles

Speed of remaining (1 — 1) haurs = 50 miles each hour

So Function = f(t) = 30(t— 1) + 60
f(l) =501 1)+60- 50(M + 60 = 60 miles
f(2) =50(2-1)+60=50+060= 110 miles
f(3) =50(3-1)+60=100+60= 160 miles
f(4). =3504-1)+60= 150 + 60 = 210 miles
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-:15.3:-

Find the quantity demanded from the following function
when price (P) is 5, 10, 15, 20, 25. If g, = 5 + 2P

SOLUTION
Here quantity demand function is

qu=5+2P
When P= 5 Qa=51t25)=5+10=15
When P= 10 qe=95+2(10)=5 +20=215
When P= |5 ga=35 +2(15)=5+30 =35
When P - 20 qu=5+220)=5+40=145
When P = 25 qa=5+2(25)=5+50=53

-:5.4:-

Find the quantity demanded from the following function
when price (P) is 20, 40, 60, 80, 100. If g, = 300 - 3P

SOLUTION
Here quantity demand function is
Qe = 300 - 3P
When P = 20 gq = 300 - 3(20) = 300 — 60 = 240
When P = 40 qs = 300 —3(40) = 300 - 120 = 180
When P = 60 © gq— 300 -3(60)=300 - 180=120
When P = 80 qs = 300 — 3(80) = 300 — 240 = 60
When P - 100 qs =300 —3(100) = 300 - 300=0
-:5.5:-

If the demand function and supply function for a specified
per meter cloth are: P + 2q = 100 and 45P — 20q = 350 respectively,
compare the quantity demanded and quantity supplied when P = 14.
Are there surplus cloth or not enough to meet demand.

SOLUTION
Here quantity demand function is
P+2q=100

Price=P= 14
The quantity demanded when P = 14 is
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14 -2q-100
2q=100- 14 -
2q - 86
q=43

The supply function is'45P - 20q =350
The quantity supplied when price = P = 14 15
45(14) 20q =350
630 -20q =350
-20q =350-630
-20qg = -280
qg=14

Cloth is no enough to meet the demand.

-:5.6:-

A factory determines that the overheads for producing a
quantity of a certain items is Rs. 300 and the cost of each item is Rs.-
20. Express the total expenses as a function of the number of items
produced and compute the expenses for producing 12, 25, 50, 75 and
100 items.

SOLUTION

Let n represent the number of items produced. Then 20n + 300
represent the total expenses. Let we use E to represent the expenses
function, so that we have : '

E(n) = 20n + 300, where n is a whole number

We obtain:

E(12) =20(12 + 300 =240 + 300 = 540

E(25) =20(25)+ 300 =500 + 300 = 800

E(50) =20(50)+ 300 = 1000 +300=1300

E(75) =20(75)+ 300 = 1500 + 300 = 1800

E(100) =20(100) + 300 = 2000 + 300 = 2300

-:5.7:-
Suppose that the cost function for producing certain items is

given by C(n) = 3n + 5, where n represent the number of items
produced. Compute C(150), C(500), C (750) and C(1500)
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 SOLUTION

Cost function is
C(n)=3n -5
When
n=150 C(150) =3(150) + 5 =450 - 5— Rs.455
n =500 C(500) =3(500) ~ 5 — 1500 - 5=R
n—=750 C(750) = 3(750) + 5 — 2250 + S = Rs. 2255
n=1500 C(1500)=3(1500)- 5 —=4500 + 5 =Rs. 4505

-:5.8:-
The profit function for sclecting items is given by
P(n)=-n’+ 500n + 61500
Compute P(200), P(230), P(250) and P(260).
SOLUTION
Here . :
P(n) =-n + 500n + 61500
P(200) =—200)" + 500(200) + 61500
= 40000 + 100000 + 61500
—40000 + 161500 = 121500
~230)” + 500(230) + 61500
—52900 + 115000 + 61500
—52900 + 176500 = 123600
P(250) = (250)° + 500(250) + 61500
=-62500 + 125000 + 61500
=—62500 ~ 186500 = 124000
P(260) =—260)"+ 500(260) + 61500
=-67600 + 130000 + 61500
==67600 + 191500 = 123900

Il

i

P(230)

Il

=:5.9:-

The height of a projectile fired vertically into the air at an
initial velocity of 64 feet per second is a function of the time (t) and
is given by h(t) = 64t — 16t

Compute h(1), h(2), h(3) and h(4)

SOLUTION
Here function of height  h(t) = 641 — 16t
When '
h(l) =64(1) 16(1)° =64 - 16 = 48 feet
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h(2) =64(2) - 16(2)" = 128 - 16(4) = 128 — 64 = 64 feet
h(3) =64(3)-16(3)" = 192 - 16(9) = 192 — 144 = 48 feet
h(4) =64(4) 16(4)° =256 - 16(16) - 256 - 256 = 0 feet

-:5.10:-

A car rental agency charges Rs. 500 per day plus Rs. 1.25 a
mile. Therefore, the daily charge for renting a car is a function of
the number of miles travel (m) and can be expressed as:

C(m) =500+ 1.25m
Compute C(75), C(100), C(150) and C(500)
SOLUTION
Here  C(m)=500+ 1.25m
When C(75) =500+ 1.25(75) = 500 + 93.75 = Rs. 593.75

C(100) =500 + 1.25(100) = 500 + 125 = Rs. 625

C(150) =500 + 1.25(150) = 500 + 187.50 = Rs. 687.50

C(500) =500 + 1.25(500) = 500 + 625 = Rs. 1125

-:5.11:- :

A producer knows that he can sells as many items at Rs. 0.25

each as he can produce in a day. If the cost function is
: C(x) = Rs. 0.20x + Rs. 70
Find the break even point.
; SOLUTION

The amount received function for this problem would be
R(x) = Rs. 0.25x. Al break-even point the amount received must equal to
the cost. Setting thesc two quantitics equal gives:

R(x) = C(x)
0.25x = Rs.20x + Rs. 70
0:25x-0.20x = 70 = 0.05x = 70

x = 1400
Substituting this value into R(x)=0.25x
R(1400) = 0.25(1400) = 350
Hence break-even point is 1400, 350.

-:Snl 2:"
A firm knows that it can sells as many items at Rs. 1.25 each
as it can produce in a day. If the cost function is C(x)=0.90x+Rs. 105.
Find the break-even point.
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SOLUTION

The amount reccived function for this problem is R(x)=Rs. 1.25x. At the
break-even point. the amount received must equal to cost
R(x)=C(x)
Rs.1.25x = Rs.0.90x + Rs. 105
1.25x-0.90x =105

0.35x =105
_ 105 10500
ST

x =300

Substituting this value into R(x) = 1.25x
R(300) = 1.25(300) =375
Hence break-even point is 300, 375

-:5l13:-
The cost function for storing a particular item at XYZ
corporation was found to be f(x) = 0.005x + 0.80 where x is the cost
of the item. What is the cost of storing 84 items.

SOLUTION
Here f(x) =0.005x + 0.80
f(84) = 0.005(84)+ 0.80 = 0.42 + (.80 = 1.22

-:5.14:-
Suppose a calculator has the total cost function
C(x)=17+3400 and the revenue function R(x) = 34x

a) What is the equation of the profit function for the
calculator?

b) What is the profit on 300 units?

' SOLUTION

(a) P(x) = R(x) - C(x)
Profit Function = Revenue Function — Cost Function
= 34x — (17x + 3400)
=34x — 17x — 3400
= 17x - 3400
(b) Profit on 300 units
P(300) = 17(300) — 3400
=5100-3400 = Rs. 1700
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EXERCISE NO. 6
SET - A

-:16.1:- :

Solve for x,5x +4=19

SOLUTION
S5x+4-=19
Add (-4) to both sides, we get

5x + 44 =19+(-4)

5x=15
+ Dividing both sides by 5

5% 015

5 5
x=3

-16.2:-
Solve for x,2x+8=24
SOLUTION
: 2x+8=24
Add (-4) to both sides, we get
2x +8+(-8)=24 + (-8)

2x=16
Dividing both sides by 2
. 2x 16
B
x=38
-:16.3:-
Solve forx, 7x-3=4x+ 21
SOLUTION
Tx-3=4x + 21

Subtract 4x from both sides to remove 4x from the right side
IX—3—-4x=4x+21-4x

Ix—-4x —-3=21
Combine the like terms
Ix-3=21
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Add 3 1o both sides. we gel
3x~3+3=2
3x- 24
Dividing both sides by 3

-

2x D4
;S
X=2 5

-:6.4:-

Solve for y, 4(y-1)+5(y+2 )=3(y-8)
SOLUTION
Uy ~D45y+ =3y <8 A
4y—4+5y+](}—.3y—24
Combine the like items

Iy +6=3y-24
Subtract 3y from both sides,
9y +6—3y =3y 24 -3y \
by +6=-24
6y =-24-6
6y =-30
Dividing both sides by 6
6y 30
b T e
y=-5
-:6.5:-
Solve for x, x + 3(x-2)=2x-4
SOLUTION

Xt =2 = e T
X+3x-6=2x-4
X+3x - = 4+ 46
4x - 2x = 2=32x = 2
: G
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-:6.6:-
Solve for x, 4(2x - 5) = 3(2x + 18)
SOLUTION
42x - 5) = 3(2x 1 18)

8x - 20 = ox + 54

8x - 6x = 54 + 20
2x = 74
X.=37

-:6.7:-
Solve for x, 3x -2(x +4) = 5x - 28

SOLUTION
3x - 2(x + 4) = 5x - 28
3x - 2x - 8 = 5x - 28
3x -2x - 5x = -28 + 8
3x - Tx = -28 + 8
, -4x = =20
4x

W=rx =5

-:6.8:-
Solve for x, 2(x + 5) - 8(x - 6) = 10
SOLUTION
2(x+5)-8(x-6)=10
2x+10-8x +48=10
2x-8x=10-10-48
-6x =-48
x=38

-:6.9:-
Solve for x,-3(2x - 5)=2(4x + 7)
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SOLUTION
—32x 5)=24x+T7)
Oxat 15 =8 +'14
~Ox —8x ~ 1415
—ldx =—|
1dx -1
1
Neie
[
':6.10:-
Solve for x, 4(x - 2) - 3(x - I) =2(x + 6)
SOLUTION
Hx—-2) Hx-1)=2x+6)
: 4x—8—3x+|3=2x+|3
Combine the like terms
dx=3x-8+3=2x+12
X—5=2x+12
X—2x=12+5
-x=17
x=-17

-:6.11:-

Solve forx, (a—-1)-(3a-2)=6+2(a—1)
SOLUTION
—(a-1)-(Ba-2)=6+2(a 1)
EWSEL T T ER N
—a-3ail+2=6-2+2a

—da+3=4+2a

—4a-2a=4-3
—6a=1
: 1
a=——
6
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_:6l12:-
Solve for x, 3(x + 1)+ C=x"+12
SOLUTION
Ux +D+xP=x"+12

w3 =% +12

X+ x —x"—12-3
3x=9
x =3
-:16.13:-
Solve for x, 8(6 + 4x) + 24 =-16+ 2(x + 7)
SOLUTION

B(o+4x) 1 24=-16+2(x+7)
48 +32x +24=—-16+2x + 14
2x-2x==-16+14-48-24

BDK:I—“M
- 74 37
X —— = ——
30 15
-:6.14:-

Solve for x, x — (x + 1) =2x — (2x + 3)
SQLUTION
X—(x+1)=2x-(2x+13)

X—=X~-1=2x-2x-3

X-X-2x+2x—1=-3
—J=—3

There is no value of x which satisfies the equation, Therefore
the equation is inconsistent.
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-:6.15:-
Solve for x, 2.5x + 50 = 80

SOLUTION
2.5x + 50=80

Multiplying both sides by 10
10(2.5x) + 10(50) = 10(80)
25% + 500 =800
25x =800 - 500
25x =300

_-— 1'1
Note:- It is often easier to first clear the equation of all decimals: by
multiplying both sides by an appropriate power of 10.
-:6.16:-
Solve for x, 0.07x + 0.11x = 3.6
SOLUTION

0.07x +0.11x=3.6

Multiplying both sides by 100
100(0.07x + 0.11x) = 100(3.6)

7x+11x =360
18x =360
x=20

-16.17:-
Solve for x, 0.21x + 0.11(700 — x) =790

SOLUTION
0.21x +0.11(700 - x) = 790
Multiplying both sides by 100
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100[0.21x + 0.11(700 — x)] = 100(790)
21x +11(700 - x) = 79000
21x + 7700 =1 1x = 79000
21x = | 1x — 79000 - 7700
10x = 71300
x=7130.

-:6.18:-
Solve for x, 0.09(x + 100) = 0.08x + 11

SOLUTION
0.09(x + 100)=0.08x + 11
Multiplying both sides by 100
100[0.09(x + 100)]=100(0.08x + 11)
9(x +100) =8x + 1100
9x +900=8x+1100

- 9x —8x=1100-900
x =200

-:6.19:-
Solve for x, 0.8x + 0.9(850 — x) = 715

SOLUTION
0.8x + 0.9(850 —x) =715
Multiplying both sides by 10

10[0.8x + 0.9(850 — x)]= 10715
8x +9(850 - x) = 7150
8x +7650-9x=7150
8x —9x = 7150 = 7650
s x =-500
x =500
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-:16.20:- _
Solve for x, 0.2(x + 0.2) + 0.5(x — 0.4) = 5.44
SOLUTION
0.2(x +0.2) + 0.5(x—0.4)=5.44
0.2x +0.04 + 0.5x-0.20=5.44
Multiply ing both sides by 100

100(0.2x +0.04 + 0.5x — 0.20) = 100(5 .44)
100(0.7x = 0.16) = 544
70x + 16 = 544

TOx =544 - 16
70x =528
o AR gé_4
T 35
-:\-' 21:-
Solve for x, =3 = #3174
5
SOLUTION
BB
D rsyid

By cross multiplication. we get
5(x=3)=2(2x +4)

5x 15=4x +8
Sx —dx =8+15
X=23
-:6.22:-
2 x+1

Solve for x,
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By cross multiplication. we get
Ty -3=18
Jy=18+3

-:6.24:-
Solve for x, 2x+7_4:x—7
) : 12
SOLUTION
2x+?_4___x—?
9 12
2x+7 x-17
9 12
42x+7)-3x-7)
36 i
8x +28—-3x + 21
36
Sx+49 4

36 1

4

=4

By cross multiplication
5x +49 =144
5x =144 -49
5x =95
X=19

-:6.25:-
Solve for x, Sl - 2 :E
4 6 3

SOLUTION

x—l_x—2_

4

a
W | ra

www.taleem360.com



Chapter 6 151 Exercise No. 6

8]

6(x - —4(x =2) _
24 &
6x - 6—4x +8

)
I
Lo | B W | 0

By cross multiplication, we get
32x +2)=48
6x +6=48
6x=48-6
6x =42
Xx=7

: -:16.26:-
Solve for x, %(x +1)= —zs—(x -1 :%
SOLUTION
3 2 1
6(x+1)—g(x—l)_5 ;

Combine the left side’s terms
5(5x+5)-6(2x=2) 1
30 2
25x+25-12x+12 1
30 >
1
2

13x +37 _
3. .
By cross multiplication, we get
26x + 74=30
26x=30-74
26x =—44
4 22
%
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-:6.27:-

o 1 1
Sohe for x, 5(33 +6)--3{2x— =20

SOLUTION
] :
—I- (5x +0) —(2x-4)=20
2 3 ;
T i+ L, g
IXN+6 _2x 4 =20
‘) 5 3

Combine the left side’s terms
: 3{33\'- +6) -—.2{2,& ~4) ~20
. 6
9x+18—4.\'+8_20
. 6
By cross multiplication, we get
SX + 26 =6(20)
5x +26=120
Sx =120-26
5x =94

9
.\'—‘i:IS.S
5

2:6.28:-
7x+8 5
3x+1 3
‘SOLUTION
7x+8 5

Solve for x,

, : 3x+1 3
By cross multiplication, we get
3(7x +8)=503x+1)

20x + 24 = 15x + 5
2lx - 15x =5 - 24
19

-()x = “]9—_-."" R L
6
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-:6.29:-
: I2x-6 4x+8
Solve for x, ——— = —
: 3 3
SOLUTION
l_lx_ﬁ_ - ﬂ i 8
3 4

B} cross multiplication. we get -
H12x - 6) = 3(4x * §)
48x - 24 = 12x + 24
48x - 12x = 24 + 24

36x = 48
48 4
G s T
: 36 3
":6.30:"
Solve for x, -33— Ez—st(—x;")
RSPy o 2 2 6
SOLUTION
e it S
2 2 [
3K 5x —20
30
E_Sx*20_x_'5x—20
TH. . S R

By cross multiplication, we get :
6x — 5x - 20

6x - 5x = -20
= =20 :
-:6.31:-

- Solve forx, ———
3

2x -5 3x-1_2

1

3
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SOLUTION
o S

o PR
42x-5) 33x-1)

2

1
8x-20- 9x+3
12

[
[
=

(ORI B S R ER S S OCE I S O

[ 9]

By cross multiplication, we get
3(x-17) =24
-3x - 51 = 24
-3x = 24 + 51
-3x =75
x =25

-16.32:-
1. - 2
Solve for x, E(x +_3) - g(x -9)=x+9
SOLUTION
%(x+3)—%(x—9)=x+‘)

x+3 2(x-9)
ek
X+3 2x-18
o i
5(x+3)—2(2x—]8)=x
10
5x+15—4x+36_
10 =
X+51 x+9
B
By cross multiplication, we get

=x+9

=x+9

+9

+9
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I

% =5
x + 51

x - 10x

10(x + 9)
10x + 90
90 - 51 b

-16.33:-

1-x £ _3_x
5 5

SOLUTION

X_l=x_, 3
708 5
Sx+ 7x - 10 -3
B E e e
Sx+7x—7_10—3x
g g
12x-7 10 -3x

35 5

By cross multiplication, we get
5(12x - 7) = 35(10 - 3x)

Solve for x, % -

60x - 35 = 350 - 105x
60x + 105x = 350 + 35
T SR L
165 3
-:16.34:-
Solve for x, 2x+4_x:3x_8(x"2)
SOLUTION
St P, W)
Z 6
dx+4-x 18x-8x+16  3x+4 10x+16
Fii 6 RN
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By cross multiplication, we get
6(3x + 4) = 2(10x + 16)

[8x + 24= 2(Qx + 32

18x - 20x = 32 - 24

2x = 8= = -4
-:6.35:-
Solve for x, l—_ o = = R0
4+3x 3-6x
SOLUTION
1-8x 2+]6x

4+3x 3-06x
By cross multiplication, we get
(3-6x)(1-8x) = (4 +3x)2 +16x)

3(1-8x) - 6x(1-8x) = 4(2+16x) +3x(2+16x)
3-24x-6x +48x% = §+64x +6x +48%°
48x7 - 48x*-24x - 6x - 64x-6x = 8-3

£TTVEE) NS el
100 20
":6-36:- :
9x -7 =
Solve for x. 2 :6x i
{ 6x+5 4x+2
SOLUTION
O9%—7 06x-3

6x+5 dx+2
- By cross multiplication, we get
(4x F2)(9x - 7) = (6x + 5)(6x - 3)
4x(9%-7) +2(9x - 7) = 6x(6x - 3) + 5(6x - 3)
36x7-28x +18x-14-36x> +18x-30x =-15
36x7-36x2-28x +18x+18x-30x=-15+14
36x-58x =-1
1

—22.\(——-1:3»22)\:=l:>-x‘—'’—)7
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SOLUTION

By cross multiplication, we get
9N = I4(N - 5)

9N — 14N - 70
ON - 4N = -70
5N = -70
SN =70
N =14
-:6.40:- _
Solve for x, - — 4—=——24— ;
~ x+1 3x-4 3x*-x-4
SOLUTION
3 4 24
x+1—3x—..4:§:;
3Cx-4)-4(x+1) 24

(x+D(3x-4) 3x’-x-4
9x-12-4x-4 _ 24
3 -x-4  3x’-x-4
=164 24
' 3" —x-4 3x’-x-4
Multiplying both sides by 3x* - x - 4, We get

5x - 16 = 24
5x = 24 + 16
5x = 40
x = 8
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SET-B
- -:0.1:-
If 54 is subtracted from three times a certain number, resul¢
is‘.lﬁ. Find the number

SOLUTION
Let x represent the number to be found. The sentence “if 54 is
subtracted from three times a certain number, the result is 36” translates
into the equation 3x - 54 = 34, Solving this equation, we obtain
Ix-54=36 ;
3x=36+54"
3x=90
- x=30

-16.2:- :

If two is added to five times a certain number the vesult is

the same as if 16 is subtracted from twice the number. Find the
number, '

SOLUTION
Let x represent the number to be found.
5Xx+2=2x-16
5x=2x=-16-2
3x=-18
X=-6
-:6.3:-

: The sum of three consecutive integers is 54, what are the
numbers. _ '
'SOLUTION

Let x be the first number, then
X+ I is the second number and
X + 2 is the third number

X+(X+D)+(x+ 2)=54

3x +3=54 = 3x =54-3
=5l x =17
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Hence three consecutive iniegers are 17, 18 and 19

-:6.4:-
The sum of the three consecutive integers is 13 greater than
twice the smallest of the three integers. Find the integers.
SOLUTION
| et the smallest integer is = X
I'hen the second integer = X~ |
- and the third integer = x + 2
XA (xFD)H(x+2)=2x +13
3x +3=2x+13
3x-2x=13-3
: =10
Three consecutive integers are 10, 11 and 12
To check our answer, we must determine whether or not they
satisfy the condition. Since 10. 11 and 12 are conseccutive integers whose
<um is 33 and since twice the smallest plus 13 is also 33 as 2(10)+13=33
50 OUr answer are correct.

-:6.5:- :
Find three consecutive integers such that twice the sum of
the fist two integers is 11 more than three times the largest.
SOLUTION
Let first integer = x
the second integer = x + 1
and the third integer = x + 2
[ he equation is as follows:
Ax+(x+Dj=3(x+2)+11
2[2x+D=3x+6+11
4x +2=3x+17
dx-3x=17-2
x =15
Hence First integer = 15
Second integer = 16
Third integer = 17
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-:6.6:- b

Verify that for any three consecutive integers, the sum of the
smallest and largest is equal to twice the middie integer.

SOLUTION

Let the smallest integer = x

the middle integer = x + |

and the largest integer = x + 2 :

Sum of smallest and largest = Twice the middle
X+X+2=2x+1)

_ 2x+2=2x+2
Hence verified :
f
~16.7:-
Find four consecutive integers whose sum is 106.

SOLUTION

Let first integer = x

the second integer = x + 1

the third integer = x + 2

and the fourth integer =x + 3
X+(X+D+(x+2)+ (X +3)=106

4x +6=106
4x =106—6
4x =100
=K -—.25.

Hence four coﬁsecutiye integers are 25, 26, 27 and 28

-:618:-
Find a number such that three-eights of the number minus
one half of it is 14 less than three-fourths of the number.
SOLUTION
_ Let x represent the number to be founded, then according to
condition

2:n; l)«:gx—]-ﬁl:éﬁ—'—x:ﬂ—ld
8 2 4 L g il
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3x - 4x Ix 56
g SR
x 3x-36
e :
By cross multiplication, we get
—4x =8(3x - 50)
c4dx =24x — 448
—4x—24x =448
—28x =448
28x =448
X= ﬁ =16
28

The required number is 16.

-:619:-
Find the number such that five sixths of the number is 4
more than two-thirds of the number

SOLUTION
Let x represent the number to be founded, then
5 2
—x=—x+4
6 3
q
;x—zx=4
Isx-12x _,_ 3% _,
18 18
o=
6
By cross multiplication
x=24

Hence required number is 24

-:6.10:-
Three-fourths of a number plus tow-fifths of the number is
13 less than one-half of the number. Find the number.
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SOLUTION
Let x represent the number to be founded. then
3 2
— + Tx.——]—x 13
4 3 g
S¥s Al OIS
—_—— T
4 B = ]
_]5x+8:{ X 26_
20052
23x x-26
TR

By cross multiplication. we get :
- 46x =20x - 520
: 46x — 20x =520
} 26x =520
g X =-20

Hence required number is -20

-:6.11:-
The sum of two numbers is 148. The larger number is two
less than five times the smaller number. Find the two numbers,
SOLUTION
Let the smaller number is = x
Then the larger number = 5x -2
Sum of smaller and larger number = 148

X+5x-2-148
6x =148+2
6x =150

Xx=25

Hence smaller number = 25
And larger number = 5x -2 = 5(25)-2=125-2=123

-:6|1_2:-
The difference of two numbers is 33. The larger number is
one more than three times the smaller number. Find the numbers.
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SOLUTION '

et the smaller number = x

then the larger number = 3x 4 |
Larger number minus smaller number = 33
(3x+1) x=33
Ix+1- x=33
IXx+1i=33=2x=33~1
2{=32=x =16
Hence smalier number = 16
Larger number =48 + 1 =49

-16.13:-
Danial received a motercyle repair bill of Rs. 106. This
selude Rs. 23 for parts, Rs 22 per hour for labour and Rs. 6 for
taxes. Find the number of hours of labour.

SOLUTION .

Let x represent the number of hours of labour. The 22x
represents the total charge for labour. Charge for parts plus charge for
labour plus tax equal to the fotal bill 4s follows: :

Parts - Labour + Tax = Total Bill
23 +22x+ 6= 106 '

Solving this equation, we get

22x +29=106
22x% =106 29
22x=T71
77
X==
22

7 1
x =—=3 hours
:‘l__ o

-:6.14:-
In 2 class of 92 students, the number of females is one less

than twice the number of males. How many females and how many
males are there in the class?
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Find
(a)
(b)

SOLUTION
Total number of students = 92
L.et the number of males = x
then the number of fcmales = 2x |
X r(2x -1 =92

A+ 2x—-1=092
3x=92+1
3x =93
x=3]

Hence Number of males = 31 and
Number of females = 61

-:6.15:-

A board 20 feet long is cut into two pieces such that the
length of one piece is the two-thirds of the length of the other piece.

The length of shorter piece
The length of larger piece

SOLUTION |
Let x length of one piece = x

then the length of the other piece = %x

Sum of shorter piece and larger piece is 20 feet, that is:

2

—X+x=20

3

4 o e L5

X + 9K
=20

By cross multiplication, we get

Sx =60

x=12
Length of larger piece = x = 12 feet
Length of shorter piece = 2/3 x 12 = § feet
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-:6.16:-
The average of the salaries of Ali, Asghar and Arshid is
Rs. 24000, if Asghar earns Rs. 10000 more than Ali and Arshid’s
salary is Rs. 2000 more than twice of Ali’s salary, find the salary of
each persen. e

SOLUTION
If average salary of three persons = Rs. 24000 A
Then total salary of three persons = 3 X 24000 = Rs. 72000
Let the Ali’s Salary = Rs. X . o )
then Asghar’s Salary =Rs. (x + 10000)
and Arshid’s Salary = Rs. (2x + 2000)
Ali’s Salary + Asghar’s Salary + Arshid’s Salary = Rs. 72000
X + (x +1000))+ (2x +2000) = 72000
4x + 12000 = 72\000
: 4x = 72000 - 12000
4x = 60000
A AR=REA5000 7.
s. 150 del o
=RE.25000 |\

Hence Ali’s Salary =

Asghar’s Sala
Arshid’s Salary = Rs. 32000
_,/:;/
-:6.17:-

The sum of the present ages of Noor and his father is 64
years. After eight years Noor will be three-fifths as old as his father
at that time. Find the present ages of Noor and his father.

SOLUTION
Sum of ages of Noor and his Father = 64 years
Let the present age of Noor = X A

Then the present age of Father = 64 — x

After 8 vears the age of Neor =x +8

After 8 years the age of his Father = (64 —x) + 8 _
After 8 years Noor will be thgee-fifth as old as his father, that is

x8=2[64 0+8=x+8=2(12 1)

X+8 _216—3x <

1 fdfise
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By cross multiplication
S5x+40=216 —3x
5x +3x=216-40
8x =176
X=22
Hence Present age of Noor = x = 22 years
s and present age of his Father = 64—x = 6422 = 42 years

¥

-:6.18:-

Ahmed took three mathematics exams and had an average
score of 88. his second exam was 10 points better than his first exam
and his third exam was 4 points better than his second exam. What
were his three exam scores?

SOLUTION

Average scores of three exams = 88 score
Total scores of three exams =3 x 88 = 264
Let the scores of first exam = x scores
then the scores of second exam = x + 10 _
and the scores of thirdexam=(x+ 10)+4=x+ 14
Sum of three exams scores are

X+ (X +10)+ (x+14) =244

Ix+24=264
3x =264 24
3x =240
x =80
Hence First exam scores = 80
Second exam score = 90
Third exam score = 94
-:6I19:-

A bus is carrying 32 passengers, some with Rs. 3 tickets and
the remainder with Rs. 5 tickets. If the total receipts from these
passengers are Rs. 114. Find the number of Rs. 3 fares.

SOLUTION

Let x = Rs. 3 tickets passengers, then Rs. S tickets passengers are 32-x
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3x+5(32-x)— 114
3x+160-5x =114
3x-5x =111-160
22X =-406
2x = 46
X = 2
So No. of passengers of Rs. 3 are 23,

-:6.20:-
Going from one town to another. a man drives his car at 35
miles an hour, and returning he drives at 25 miles an hour. The
round trip takes 6 hours. Find the distance between the towns.

SOLUTION

Let x be the distance between two towns
Total time consumed = 6 hours
Distance = (Speed Rate) (Time)
o Distance
I'me=———
Speed Rate

; : X
The time used to drive from one town to other = —

The time used to drive back = o~

: X
Total time used to go and come back = — + i

35 25
X Wk
P T
o
TX+5X
105
12x% i
175
By cross multiplication, we get
12x = 10.50
x = 87.5 miles

The distance from between town is 87.5 miles.
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=021~
A man who regularly drives between two cities; finds that if
he drives at an average speed of 120 km/h, he arrives 2 hours before
his usual time, and if he drives at an average speed of 60 km/h, he
arrives 3 hours later than his usual time. What is the usual time,
SOLUTION
|et usual time to drive between two ¢ities be x.
Average speed is 120 km/h. he arrive two hours before.
he consumed time at 120 km/h is (x-2) hours. The distance covered is
Average Speed x Time — 120 (x—2)
Again
The average speed is 60 km/h, he arrive three hours late.
Ihe time consumed at 60 km/h is (x*3)
['he distance covered is 60 (x+3)
The distance between two cities will remain same.
120(x — 2) = 60(x + 3)
120x — 240 — 60x + 180
120x — 60x =180 + 240

60x = 420
x="T
-16.22:-

A car covers 635 km by going for 4 hours at a certain speed,
then for 3 hours at 5 km/h faster, and then for 2 hours at 5 km/h
slower. Find the first speed. AT

i SOLUTION

Total distance = 635 km '
Let the first speed = x km/h y
The time consumed with first speed is 4 hours.
Distance covered by first speed is

Time x Speed = 4x
The second time is 3 hours and second speed is 5 km/h faster, so second
speed is (x+5) km/h
The distance covered is

Time x Speed = 3(x+5)
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The third time is 2 hours and third speed is 5 km/h slower than the first
speed. so third speed is (x — 5) km/h
The distance covered is
: Time x Speed = 2(x - 5)
Hence total distance covered is
4x « 3(x +5)+ 2(x = 5) =635
X +3x + 15+ 2x - [0 =635
4x +3x +2x +15 - 10 =635

9% +5=635=> 9x =635 - 5

9% =630
6
X= ——E =70
9
The first speed is 70 km/h
-:6123:-

A sum of Rs. 17000 is invested, part at 3% simple interest
and the. remainder at 4% simple interest. If the annual interest is
Rs. 600, how much was invested at eaeh rate?

SOLUTION
Let x = The amount invested at 3%
1 7000-x = The amount invested at 5%
The income from the 3% investment = 0.03x and
The income from the 4% investment = 0.04(17000-x)
0.03x +0.04(17000- x) = Rs. 600
0.03x +680-0.04x = Rs. 600
-0.01x + 680= 600
-0.01x =600-680 = -0.01x=-80
x = Rs. 8000
Amount of investment at 3% = Rs. 8000
‘Amount of investment at 4% = Rs. 9000

-16.24:- -
Mrs. B invested Rs. 30,000; a part at 5% and part at 8%.
The total interest on the investment was Rs. 2100. How much did
«she invested at each rate? .
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SOLUTION
Let x = The amount of investment at 5%, then
30.000 — x = The amount ol investment at 8%
The income from the 3% investment = 0.05x and
The income from the 8% investment = 0.08(30000 —x)
0.05x + 0.08(30000 — x) = 2100

0.05x = 2400 - 0.08x = 2100
0.05x — 0.08x = 2100 - 2400

—-0.03x = =300
0.03x =300
3
X== didsol, = Rs.10000

Amount invested at 5% = Rs. 10000
Amount invested at 8% = Rs. 20000

-16.25:-

A sum of Rs. 2000 is split between two investments, one
paying 7% interest and the other 8%. If return on the 8%
investment exceeds that on the 7% investment by Rs. 40, how much
is invested at each rate?

SOLUTION

Let the x = The amount of investment at 7%, and
2000 — x = The amount of investment at 8%
The income from the 7% investment = 0.07x, and
The income from the 8% investment = 0.08(2000 - x) :
Since the return or income of 8% exceed Rs. 40, than income of 7%, so

the equation is as follows:
0.07x + 40 =0.08(2000 — x)

0.07x + 40 =160 - 0.08x
0.07x + 0.08x =160 — 40 -

0.15x =120
2 : :
X Bl B Rs.800
0.15 15

Hence Amount of investment at 7% = Rs. 800
Amount of investment at 8% = Rs. (2000 = 800) = Rs. 1200
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-:6.26:-

One machine plows a field in 4 days, another does it in 6
days. How long does it take using both machines?
SOLUTION
Let x be the required number of days in which both machines plow the
field.

L'%_- The part plow by first machine

X .
and = = The part plow by second machine

4 6
3)(+2x_|_§_]
VE
Sx=12-
< 24 days
X =—= 4 avs
g y
':6-27:-

If a class room has a length that is 5 feet less than 2 times of ;
its width and its perimeter is 80 feei, find width and length of the

class room. -
- SOLUTION

Let X = The width of class room, then 2x-5 = The length of class
room.
Sum of four sides of the class room is the perimeter of classroom.
2x +2(2x-5)=80
2x +4x-10=80
ox-10=80
6x=8+10

6.‘(290:.\(;?69;!5

Thus, the width of the class room is 15 feet and length of the class room
in 2x-5 =30 - 5 =25 feet.
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EXERCISE NO. 7

SET—-A
) -:7.9:-
- Solve the equation X+HTx+12=0
SOLUTION
! v +Tx+12=0
Herea=1.b=T7andc=12

We multiply | and 12 get 12.

Two tactors of 12 with their sum = 7 are 4 and 3 as
4dx3=12 '
4+3=17

Hence

X +4x+3x+12=0
x(x+4)+3(x+4)=0
(x+4)(x+3)=0

xt4=0 ot s h3=10
x =-4 Xx=-3
-:17.10:-
Solve the equation x* + 9x +20=0
SOLUTION

X" +9x+20=0

Herea=1.b=9andc =20

We multiply 1 and 20 get 20.

Two factors of 20 with their sum =9 are 5 and 4 as
Sx4=20
5+4=9

Hence

' x> +5x+4x+20=0
x(x+5)+4(x+5)=0"
(x+5)(x+4)=0
x+5=0 or  x+4=0
x=-5 x=-4
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-:7.11:-
Solve the equation 2x* + 15x + 18 = 0
SOLUTION
2’ + 155+ 18=0
Herea=2 b= 15andc= |8
We muhiply 2 and 18 get 36.
Two factors of 36 with their sum = 15 are 12 and 3 as

12x3=36
12+ 3=15
Hence
227 +12x+3x+18=0
2X(X+6) +3(x+6)=0
(x+6)(2x+3)=0
xX+6=10 or Ix+3=0"
X=-6 x =
-:7.12:-
Solve the equation x* - 4x - 21 =0
SQLUTION

_ x> -4x-21=0
Herea=1,b=-4andc =-21

We multiply 1 and -21 get -21.
Two factors of -21 with their sum = -4 are -7 and 3 as

-7x3=-2]
-1+3=-4
Hence
X —7x+3x-21=0
X(x-7)+3(x-7)=0
(x-T}x+3)=0
x-7=0 or X+3=0
x=7 x=-3
-:7.13:-
Solve the equation 10x’ - 19x - 15=0
SOLUTION

10x*- 19x% - 15=10
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Herea=10.b=-19andc=-15
We multiply 10 and -15 get -150. :
T'wo factors of -150 with their sum = -19 are -25 and 6 as
25x6==-150
254+6=19
Hence
10x" —25x+6x-15=0
5x(2x-5)+3(2x-5)=0
(2x-5)(5x+3)=0
2x-5=0 or 5x+3=0

&= Sn"lz Ri= ':f::
-:7.14:-
Solve the equation x* + 10x = 18x - 15
SOLUTION

x4 10x=18x - 15
X+ 10x-18x+ 15=0
Herea=1,b=-8andc=15
We multiply 1 and 15 get 15.
Two factors of 15 with their sum =-8 are -5 and -3 as
Sx-3=15
5+(-3)=-8
Hence
x* —5x-3x+15=0

X(x-5)-3(x-5=0

(x-5)0x-3)=0
x-5=0 or - x-3=0
3= x=3
=:7.18:-
Solve the equation (x — 1)(x+5) =7
SOLUTION

(x-)x+5)=7
x? +5x-x-5=7
x’ +4x-5-7=0

X’ +4x-12=0
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Herea=!.b=4d4andc=-12

We multiply 1 and -12 get-12.

Two factors of -12 with their sum = 4 are 6 and -2 as
6x-2=-12
6+(-2)=4

Hence
x2 +6x-2x+12=0

X(x+6)-2(x+6)=0
(x +6Xx-2)=0

x+6=0 . JOF Xx-2=
X=-6 X =

NS

-:7.16:-
Solve the equation 9x’ — 16 =0
SOLUTION
9x’-16=0
(3%’ -4 =0
(Bx-4¥3x+4)=0

3x-4=0 or Ix+4=0
X.=4/_1 . x:—‘h

: -:7.17:-
Solve the equation 21x” + 40x - 21=0
: SOLUTION
21K +40x-21=0
Herea=21,b=40and c=-21
We multiply 21 and -21, get -441.
Two factors of -441 with their sum = 40 are 49 and -9 as:

49 x -9 = 441
49-9=40
21x" +49x-9x-21=0
Tx(3x +7)-33x+7)=0
(Gx+7)7x-3)=0
Ix+7=0 or Tx-3=0

x=F -?fg x= 3)’.7
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-:7.18:-
 Solve the equation 6x’ + 17x - 14=0 -
SOLUTION
6x +17x - 14=0
Sum of 17 and Product of 6 x — 14 =—84

We need to find two integers whose product is —84 and whose

sum is 11. Obviously, 21 and —4 satisfy these conditions. We can
proceed as follows:

6x% +21x—4x—14=0
3x(2x+7)-2(2x+7)=0
2x+ND3x-2)-0

2x+7=0 or 3x-2=0
2x=-7 Ix=2

7 “ |

X=—— x:

2
Which gives the solution set { -7/2,2/3}

W |2

-:7.19:-
Solve the equation 24n” - 38n + 15=0

SOLUTION
240’ —38n + 15=¢
Sum of -38 and Product of 24 x 15 = -360

We need to find two integers whose product is —360 and whose

sum is —38. Obviously, —20 and —18 sansfy these conditions. We can
proceed as follows:

24n’ - 20n—18n+15=0
* 4n(6n - 5)-3(6n-5)=0
(6n—5)4n-3)=0

6n—-5=0 or 4n-3=0
6bn=>5 4n =3

5 3

n=— n=—

6 4

Hence the solution set {5/6, 3/4}
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b ":7-20:-
Solve the equation x* + 20x + 96 = 0

SOLUTION

X+ 20x 496 =0
Sum of 20 and Product of 1 x 96 = 96

We need to find two integers whose product is, 96 and whose
sum is 20. Obviously, 12
as follows:

and 8 satisfy these conditions. We can proceed

x3+20x+96=0

X"+ 20x+8x+96=0
X(X+12)+8(x+12)=0

Xx+12=0 or x+8=0
Xx=-1]2 _ x=-8
‘Hence the solution set 1—12. —8}
-:7.21:-
Solve the equation 20x* + 41x + 20 = 0
SOLUTION

20x° +41x +20=0
Sum of 41 and Product of 20 x 20 = 400

We need to find two integers whose product is 400.and whose
sum is 41. Obviously, 25 and 16 satis
proceed as follows:

fy these conditions. We can

20x° ZESIx+ [6x + 20=0
Sx(4x +5)+ 4(4x +5)=0

(4x +5)(5x +4)=0
4x+5=0 - or Sx+4=0
4x =-5 - © 5xteq
3 4
X=—= X=——
4 5
Hence the solution sct {-5/4, 4/5)

-:7.22:-
Solve thre equation (x + 8)(x-6)=-24
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SOLUTION
(x+8)(x-6)=-24
X7 —6X +8x 48+ 240
X~ +2x=24=0
Sum of 2 and Product of | x —24 = 24
We need to find two integers whose product is —24 and whose

sum is 2. Obviously. 6 and -4 satisty these conditions. We can proceed
as follows:

x?+2x-24=0
xl_+63(—4x—24-0

X(X+6)-4(x+6)=0

(x+6)x—4)=0

X+6=0 or Xx-4=0

X=06 x=4

Hence the solution set {—6. 4}
-:7.23:-
Solve the equation 5x” = 43x - 24
SOLUTION
5x? =43x — 24 ;

5x2 —43x +24=0
Sum of -43 and Product of 5 x 24 = 120
We need to find two integers whose product is 120 and whose
sum is —43. Obviously, —40 and -3 satisfy these conditions. We can
proceed as follows:
5%x2 —40x -3x+24=0

SxX(x—8)-3(x—8)=0

(x-8)(5x-3)=0 :
x-8=0 g 5x-3=0
x=8 Sx=1
3
X ==
5

Hence the solution set {8, 3/5)
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_ -:7.24:-
Solve the equation 15y° + 34y + 15=80
SOLUTION
1592+ 34y +15=0
Sum of 34 and Product of 15 x 15 =225
We need to find two integers whose product is 225 and whose
sum is 34. Obviously, 25 and 9 satisfy these canditions. We can procecd

as follows:

15y> + 25y +9y + 15=0
Sy(3y +5) +3(3y + 5)=0

A Gy +5)(5y+3)=0
3y+5=0 or Sy+3=0
3y==§ Sy=-3
5 ged
Soe A
.I Hence the solution set {-5/3, —3/5}
-:7.25:-
Solve the equation 2’ +3x-8=0
§ SOLUTION
2x” +3x-8=0
X +2 x-4=0
2
X +£x=4
2

For completing the square of the lefl sides, we take one half of the co-
efficient of x, and square the result. Add this number to both sides. In
this examgfle one half of '/, is % and its square is (*/;)>. Add (*/4)’ to both

sides. .
: ' 2 2
x’ +3x+[éj =4 +(3)

2 4 B

(- 3)2 9 16+9 73
x+—| =4+—= -
16 16 16
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g
.
Il
I[-
| W
i

-:7.26:-
Solve the equation 15x’ -3 -2=6
SOLUTION
15x*-x-2=0

For completing the square of the left sides, we take one half of the co-
efficient of x, and square the result. Add this number to both sides. In
this example one half of .5 is /50 and its square is (‘130)". Add ("30) to

both sides.
S (IT IR e
X ——+|—1 =—+|=—=
15 (30) 15 \30
[ 1)2 25 ) 128+l 120

X-— | =—+——=
30 15 900 900 900
Taking square root of both sides

Sl e o
30 30 30 5

of X=—m"—=

3030 30 3
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-:7.27:-
Z_ox+8=0

Solve the equation x
SOLUTION
X’—6x + 8=0
X -6x=-8
In this example one half of 6 is 3 and its square is 9. Add 9 1o both sides.
X -6x+9=-8+9

(x-3)* =1
X-3=4%1
X

x-3= or 3=1]
Xx=4

(8]

X =

-:17.28:-
Solve the equation 3x* —9x + 5=¢
SOLUTION
3x?-9x +5=0

3x'-9x=-5
-5

X’ ~3x=-
3
quare is (°/,). Add (*/3) to both

In this example one half of 3 is ¥, and its s

sides.
0
¥ -—3)(+—=—~5--|L2
4 4
( A
M —
2 12

Taking square root of both sides
| et
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-:7.29:-

Solve the equation X’ —4x-5=0
SOLUTION
X —4x-5=0
xl-4x=5
In this problems one half of 4 is 2 and its square is 4. Add 4 to both

sides.

* X -4x+4=5+4
(x-2)’ =9
(x-2)" =)’

X 2=-43
X = 3+2 or x =-342
X=5 x=-l

- =27.30:-
Solve the equation x’ — 10x+ 7= 0
SOLUTION
X —10x+7=0
X' - 10x=-7
In this problems one half of 10 is 5 and its square is 25. Add 25 to both
sides.
x? -10x+25=-7+25
(x-5)°=18
x-5=+18 = 4342
XK= 3\/5 +5

or x:—3J£+5

-:7.31:-
" Solve the equation 4x’ — 123x =0
SOLUTION
4x* -12x=0
Z x*-3x=0
In this problem one half of 3 is */, and its square is "/s. Add */, to both
sides.
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X5 —3*{+2—2
4 4

[ 3)2 (3}2 T i
X-—|"=|=] =X-—=+—=+—1
, 2 2 s hraw T

Taking square root of both sides

3. 6
K== = =3
2422
-3
or x=—'+§.—0
2 3
-:7.32:-
216
Selve the equation 25x” +30x+—2—5— =0
SOLUTION
25x% +30x +£:B 25x* +3{}x—-ﬁ
25 25
- ?0 216 2 6 216
X = —— DX +—X=-—
25 25 5 625

In this problem one half of [5 is */,p and its square is (*/15). Add (%,0)° to
beth sides.

Sl (6)2 216 [6]2
X4 —X+|—| =———+]| —
57110 25 10

( 6)2 & 96 - 36 ( 6)2 [6)""
Xt—| =————gp = =|xt+t—| ==
10 625 100 2500 10 50

6 6
Xt+t—=+—
10 - 50
6 6 .
N o
30 10
SRR it - 12
50 1 50 25

6 6 36 _ 13
50 10 50 35
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-:7.33:-
Solve the equation by completing the square x> — 2x — 8= 0
SOLUTION
x’-2x-8=0
x2 -2x=8
In this problem one half of 2 is 1 and its square is |. Add | to

both sides

2 O #1=8+1

(x-1)? =9

(x=1*=(3)
Taking square root of both sides
x=-1=13
x=%3+1
x=3+1=4 or X=-3+1==2
Hence solution set is {4, -2}

X

-:7.34:-
Solve the equation by completing the square x’ + 10x -2 =0
SOLUTION
x* +10x-2=0
x? +10x=2

In this problem one half of 10 is 5 and its.square is 25. Add 25 to
both sides : :

x2+10x £(5)* =2+25
(x+5)* =27
Taking square root of both sides
: x+5=2V27 =343 |
x=-5+343
x=-5+343 or x=-5-343
Hence solution set is { -5 + WE =5~ 3\/?:}

-:7.35:-
Solve the equation by completing the square 2x” + 12x - 5=0
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SOLUTION
2x24+12x - 529

%
2X"F12x =5

x2 +6x = =
2
In this problem one half of 6 is 3 and its square is 9. Add 9 to
both sides
x2+6x+{3)2:-—f-+ 9'
' 541
T e e 8 =

)
83

Taking square root of both sides

x+3=t@= 23%2 @
V2 2

- 2x 2
X=-3 +——Jj-6
or
X=-3 +‘—@ X=-3 —.-‘!_4‘6_
2 ; 2
Hence solution set ;. {-3+ bk i 2 _‘/i_ﬁ_
. 2 2
-:7.36:~

Solve the €quation by completing the square Y +6y-15=0
SOLUTION
yi+ 6y—-15=0
yz +6y =15

In this problem one half of 6 is 3 and its Square is 9. Add 9 to
both sides

Y2 +6y+(3)2 = 1559 (y+3)? =24
Taking square root of both sides
Y+3=+V24 = yi3- 1 /776 = 2.6
y=-3+2J6

Hence solution set js {-3+2J6 =3~ 21./3}
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-:7.37:-
Solve the equation by completing the square X’ + S5x — 14 = 0
SOLUTION
X’ +5x-14=0
x2+5x =14

In this problem one half of 5 is 5/2 and its square is (5/2)’= 25/4.
Add 25/4 to both sides

(=3 -G

5 9 5 9

L i b S

2 2 251
D 9 n g . or SR8 T st 14

X'—"“-—_""‘—-:‘———‘="—'—'2 x:————:——-——..=--——-=—~7
Zniz 2 2 2 2\ 2 2 4]
Hence solution set is {2.-7)
. =27.38:-

Solve the equation by com Pleting the square 6x* - 13x = 28
SOLUTION
6:'(2—13x=2&3::»xz~—]3.11:=EE

6 6

In this problem one half of —13/6 is ~13/12 and its square is
(-13/12)’= 169/144. Add this square to both sides

2 +_'1_3_x+(_ 13)" _ 28 169

—_— +——

6 2P e 14
(x_ 13}"’ _ 6724169 84
12 144 44

ki)
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Taking square root of both sides

i3 29 - oS
X——=t—=NxN=—1—
_ 12 12 L 12 -
§ B3¢9 42. 7 or 13-29 16 4
X =— e e S S N ————_—= -
B2 122 : 12 12 3
Hence solution set is {7/2. —4/3}
-:7.39:-
Solve the equation X' +8x+15=0
SOLUTION

: : X+8x+15=0
_ I'he equation is in general form
a=1l,b=8andc=15

bl —due
T 2a ' ;
-8+ J64—4(1¥15) _-8+64- 60

2(1) 2

-.ZSﬂ:JZ&—s:tz_—su__g__s

2 FToAU AR
F R
or X=———=———=_5§
2 2
-:7.40:-

Solve the equation 2x’ - 7x - 15=0
SOLUTION
2x"-Tx-15=0

Herea=2 b=-7andc=-15
__-hi'dhz--‘-lac
5 2a
- —CDEED? - 4Q)C15) _ 72494120
22) 4
=?¢J169_7¢13_7+13_'g_9_5
4 4 PR R
I e P
4 4 2
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-:7.41:-
Solve the equation 6x°- 7y . 3 = 0
SOLUTION
6x’-7x-3=¢

Hereﬂ=6,b=-7andc=-3

e
RS

% ~(—711J(-7)2—4(65(_-_3_)__ 7+J49 572
Tewre e T SN TEVa9

-:7.42:-
Solve the equation 2x* + 7 1=0
SOLUTIQN

2+ 7x-1=9
’Herea=2,b=7andc=l

oo bW 4
2a
A3 —7¢‘/(-7)2-—4(2)(_-1) _-7+J49+3
i - 22)
¥ ‘_7+J57 01_ “7“—1/5_7\
: 4
/

&f
]
I
-
I+
2
~

-:7.43:-
Solve the equation x* - 125 + 36=0

SOLUTION

x2-l2x+36=0
Hen:a=l,b=-l2andc=36
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. —bi b2—4a_c

e e

L 12041202 - a(1)36) 124 144~ 144
2(1) i

-:7.44:-
Solve the equation 12x* - 13x - 14=0
SOLUTION
12x>-13x - 14=0
Herea=12.b=-13andc=-14

__-bi\!bz—clac
2a
A 13)£(-13) ~ 4(12)-14) _13+4/169+672
2(12) ' 24
_13+4/841 13229
24" 194
13429 42 7 13-29 16 4
Ks———="=—"0f X=—— = ee—c=—t_ -
24 24 4 24 46 2
-:7.45:-
Selve the equation 2x(3x — 5) = 3(7 — 8x)
SOLUTION

2x(3x-5)=3(7-8x)
6x” -10x =21-24x
6x° -10x +24x-21=0

6x° +14x-21=0
Herea=6,b=14 andc=-21

s ~b+vVb? —4ac

2a
_—14£(14) ~4(6)-21) _ ~14 196+ 504
2(6) 12
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Lo 142700 -14210V7 7457

12 12 6
‘(_—74-5«[_ =7-5J7

7
— or =
6 6

-:17.46:-
Soive the equation x” + 2 = 9x
SCLUTION
x’ +2=09x
: x'-9x+2=9
Herea=1,b=9andc=2 :

o ~b+vb” —4ac

: 2a . d ' : :
0 ax2) 91 VBTE 95T
= A - i
373 Cig.

ar. xX= a 4
v 2

<

-:7.47:-
Solve the equation by quadratic formula 2x* + 4x— 3 =@
SOLUTION
Herea=2 b=4andc=-3

e —bi\gz—tiac‘.

2a
L —4216-42)=3) ~4+.T6+24
i A 4
_-4£Va0 _ -43210 -2+410
4 % 2

Here Solution set is

24410 -2 —JI_O}

2 2
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. -:7.48:-
Solve the equation by quadratic formula 2x’ +5x -2 =0
SOLUTION
Herea=2.b=5andc=-2
~ b+ Vb? ~ dac
e T i
~5+[25-42)(2) -5+425+16 —51+4]
7 2(2) T Ty
Here  Solution set is =
SEE ek wﬁi_ll
et
-17.49:-
Solve the cquation by quadratic formula n (3n — 10) = 25
SOLUTION
n(3n - 10) =25
3n® ~10n =25
3" —10n-25=0
Herea=3,b=-10and c =-25
 —b+yb?—4ac
- 2a L
(1) (- 10 —4(3(-25) 10100+ 300
3 3 e T
- 10++/400 1020
SR R
10+20 30 or 10-20 10 5
x = S P A K s e e i
6 6 6 6 3

Here Solution set is {5, -5/3}

-:7.50:-
Solve the equation by quadratic formula 2x’ - 17x+30=0
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SOLUTION
_ 2 - 17x+30=0
Herea=2,b=-17andc=30 g

! - b+ vb? —4dac
X=———

2a

(—17) £ J(-17)F - 4(2)30) 174289240

22) 4 :

C17£449 1747 |

TR &
ITwT 24 . o 1E=7- 305
X = :—:6 s, S = —— = -

4 4 4 4

Here Solution setis {6, 5/2}

-:7.51:-
Solve the equation 3'” + 4.3™ - 7=10
SOLUTION
3443 -7=0

3.35443%-7=0

3.3“+ix—7':0
3
. 4
Put3* =t 3t+——7=0
: t
Multiply t both sides
32 +4-Tt=0
32 -7t+4=0

37 -3t-4t+4=0
3t(t—1) - 4(t - 4)=0
(Gt—4)t-H=0

3t—4=0 T-1=0
1 () A . (i)
Putting value of t in (i) - Putting value of t in (ii)
e d S S T o

3 _ X =0
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I aking In both sides S.S. =10, 0.26]
xin3=m4=In3 vl :

In4-1n3, 1.386-1.099

In3 1.099
i
1.099
-27.82:-
Solve the equation 2° - 327 + 32=0
\ SOLUTION

22 39Xt 12920
(-“ ~3.2%4+32=0 !

( ")2—12,2" +32=0

Put2* =1
' ' t2-12t+32=0
2 _8t-4t+32=0
t(t —8)— 4(t -8)=0
(t—4)t-8)=0
t =0 : t-8=0
=4 (D) =g (ii)
Putting value of t in (i) Putting value of t in (ii)
raasd : 25 =8
2?( e 22 2)( :23
- 2 - X =3
S.8.={2,3]
-27.53:-
Sotve the equation 2* +27° -20=0
SOLUTION

W f g ey | (N
g% 40 %98 20=0
2% 1 642°%-20=0
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t(t—-27)-9t-27)=0
(1-9)t-27) =0
t=92=0" £+ 27=0
=9, (D) A=y (i)
Putting value of tin 3" = t Putting value oft in 3" = t
3¥ =5 =27
3\ =32 '1?&.__33
x=2 X-=3
8$8.=1{2.3]
: -17.58:-
Solve the equation 2Jx =x-8
SOLUTION
2WwWx =% -8
Takmb the square of both sides
(2Vx)? =(x —8)’
4% - x° —16x + 64
— X +4x+16x-64=90
—-x’+20x-64=0
x? —20x+64=0
Sum of —20 and Product ofl X 04 = 64
x*—16x —4x + 64=0
X(x —16) = 4(x —16) =0
(x=16)x—-4)=0
- x=16=0 or x-4=
X:|6 =
Check .
When x = 16 When x =4
2Jx =8-x T k=R
2Jt6 =16 -8 2W4=4-8
2x4=16-8 2x2=-4
8=8 44
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Hence Solution of this problem is { 16} only.,

-:7.56:-
Solve the equation \-';5!( + 4 — \/3&-:] =1
SOLUTION
= T
VIXA+4 =A3x+] =}

. [T e
Vix+4 =]1+43x +1
Taking the square of both sides
Sx-*d—.(l+\/3x+liz
Sx+4=1+23x+1+3x+1
5x+4—1-3x-1=2/3x+1

Sx=3x+2=243x+1

2X+2=2V3x+1 = x +1=1+/3x+1

Taking square of both sides. we
(x+ B =(\3x + 1)’

xZ+2x+1=3x+1 -~

X4 2x—Ix+1~-1=0

. x> —x=0

¥ x(x -1)=0
x=0 Or

Hence Solution set is {0, 1}

-:7.57:-

X—-1=07x=1

Find the discriminant of each of thre following quadratic
equations and determine whether the equation has (1) no real

solution (2) one real solution (3) two real solution

SOLUTION Bt
Equation Discriminant Nature of roots
(1) b2 = 4ac = (-3)2.— No real solution
G 4ac = (=3 — 4(1(7) ;
‘ =9-28=_19
(l'-i), b? — dac =(=12)? — 4(9)(14) On real solution
9x" — 12x + 4=0 —144 _144=0
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Find the discriminant of ecaeh of the following q“admtlc
eguations and determine whether the equation has (1) two complex
but no real solution 2) two equal real solution or (3) two unequal

real snlutmn

Chapter 7 Exercise No. 7
. Eqguation Dis-crini_inant : | Nature of roots
(iii) b2 - dac=(5)" 42X -3) | Two real solution
i | =25424=49
(11\3) = b2 - dac = 4) A1) 12) Two real solution |
S =16 1 48= 64 |
(v) b —dac=(-6) — 41 Nao real solution J
X~ 6x+11=0 | T A
—(Vi) —4ac=(4)" -4B)(-2) Two real solution
I +4x-2=0 &7 NS '
{(vii) b2 - 4_3L___( 7)_ - 4(15)=2) ! Two real solution |
iy wpant = 494120169 |
{viit) b? — 4ac =(4)" - 4(4)(1) ‘ One real solution
2 "R = | : : |
4" +4x+ 1 =0 | e 168 .[
-:7.58:-

: SOLUTION
_Eqguation - Discriminant - Nature of roots |
(iz) Mo o) L OB b? —4dac =(-3)° - 4(1)X9) Two complex but
J X =3x+9= 0. RS I A _1_1011 real solutiens
(_iil b? - 4ac ={-20)" - 4(4)(25) Two equal real
4x° - 20x + 25=0 “’ —400-400-0 : _-Sn]ulit::pﬁ
(1ii) b w4a{, —("’) — 4(3)(=1) Two uneguai real
b3 +2x—-1=0 solutions
{ =4+12=16 ,
(iv) b’ - dac =(6)° ~ 41N=T7) | Two unequal real
X +6x-7=0 solutions
=36+ 28=064
("')}' b’ —dac=(3)" — 4(5%-9) Two unequal real
5x f3x-—9=0 . =9.4180=180 solutions
Vi), . | b’ —4dac=(-40)! - 4(16)25) | Two equal real
16x"+40x+25=0 ~1600 ~1600="0 solution
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SET-B :
-:17.1:-
Find twe consecutive integers whose product is 56
SOLUTION
Let The first number = x, then

The second number = x + |
According to given condition

x(x +1)=56
X’ +x=56
x>+ x—-56=0

x +8x~7X~-56=0
xX(x+8)-7(x+8)=0
(x+8)x-7)=0

x+8=0 . Of 3;7—0
x=-8 : N="TF
When When
x=-8 ' e N
x41="8+1=-7 x+1=7T+1=8

" The integers are (7. 8) or (-&, -7)

X ? ”:702:-
Find two consecutive integers whose product is 91 such that "
»ne of the integers is one less than the twiee the other number.
| SOLUTION |
I.et the one number is x, then the other number is 2x — |
Product of two such integers = x(2x — 1)

x(2x-1)=91
2x* —x=91
2x* -x-91=0

Ix? —Hx+13x - 21=0
2x(x — T+ 13(x—-7)=0
(x-T)(2%+13)=0
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Xx-7=0 or 2x+13=0

W= ¢ Ix=—13
13
X = ——
: i
If One integer = X = 7, then
Second infeger =2x—1 =14 -1 = I3
-:7.3:-

Find the numbers whose product is 150 such that the ome of
the numbers is one more than four times the other numbers.

SOLUTION
Let The first number = x. then
The second number = 4x + 1
X(d4x +1)=150
4x7 + x =150
: 4x* +x-150=0
Here a=4,b=1,c=-150
axc=4x-130=-600
4x’ +25x -24x-150=0
X(4x +25)-0(4x+25)=0
(dx +25)(x-6)=0
4x +25=0 or x—-6=0

+ 25 x=6

When x=6
Thend4x+1=24+1=25
Hence the required numbers are 6 and 25
[} :

-:7.4:-
Find two positive numbers having a sum 23 and a product of 126
SOLUTION
Let The one number is X

Since the sum of two positive hu'mber_is 23
Then the second number =23 — x
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x(23-x)=126

23x - x> =126
3% - x2-126=0
-x* +23x-126=0
X’ —23%x+126=0
x> —14x —9x +126 =0
X(x —14)-9(x - 14)=0
(x 14Ux =0

x—14=0 or x-9-0
x=14 x=0
=14 =9
When 2 When x
23-x =9 : 23-x =14

Hence required numbers are 14. 9 or 9, 14

-:7.5:-
Sum of twoe numbers is 12 and the sum of their squares is 74.
Find the numbers.

SOLUTION

Let The first number = X, then
The second number = 12 — x

x> +(12-x)* =74

X2 +144-24x +x1 =74 -
2x° —24x+144 = 74
2x1-24x+144-74=0
C2x2 - 24x+76=0
X —12x+35=0
x? ~7x-5x+35=0
X(x=7)=-5(x-7)=0
(x=T)X~2)=0

x—7=0 or x-5=0

x=17 : x=5
Hence required numbers are 7, 5or 5, 7
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-:7.6:-

Fia(i two numbers such that their sum is 10 and their
product is 22.

SOLUTION
Let The first number = x, then
The Second number = 10 —x
x(10-x)=22

10x —x? =22
ox—x'-22=0 ,
xS0

x'~10x+22=0
Using quadratic formula, we get
a=!,b=-10andc~22

~(-10) £ (=10)% —4(1)(22)
i _

()
_10++/100-88 10412 10273
2 R R

=5+43

Hence the réquired numbers are 5+ V3 S 53

-:7.7:- ;
Two numbers differ by 7 and have a product of 120. What
are they?

SOLUTION
Let The smaller number be x, then the larger number wili be
V. e | @ ;

x(x+7)=120
x? +7x =120
x2+7x-120=0 *
A% S 15% 28x ~120=0 |
. x(x+15)-8(x+15)=0
(x+15}x -8)=0
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TR E e ' or x—8=1
X 15 x=8 x
The numbers are either 8 and 8 + 7 = 15 or the numbers are

15 and 15+ 7=-8

-17.8:-
Find three consecutive integers the sum of whose squares is 509.

SOLUTION
Let the three consecutive number be x, (x+1). (x+2)
Then
x2 4 (x+ 1)} +(x+2)" =509
X2 +x2 +2x+1 j*xl +4x +4=509
3x* +6x +35=509
3x% +6x+5-509=0
 3x® +6x-504=0 |
x? +2x-168=0 o
x> +2x-168=0
Herea=1,b=2andc=-168
x2 4 14x-12x-168=0
x(x+14)-12(x +14)=0,
(x+14)x-12)=0
x+14=0 or x-12=0
x=-14 x=12

The consecutive numbers ate 12, 13, 14 or-12,-13,-14
Whose sum of squares is 509.

':7-9:“' / .
Find the number which added to 22 and 40 gives two
nambers with a product 1288.

SOLUTION

Let the number be x, then
(x+22) +{x +40)= 1288

x? +40x +22x +880=1288 i
x* +62x +880-1288=0
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x? +62x-408=0
x? 1 68x-6x-498=0
X(x +G8)-6{x+68)=0
(x +68)(x-6)=0
X +68=0 Ot X-6=10
X= 68 xX=6
‘The numbers is either 6 or -8 as {6+22)(6+40)=28x46=1288
and (-68+22)(-68+40) = (-46)(-28) — 1288.

~:7.10:-
Two positive integers differ by 6, and their product is 667.
Find the numbers.

SOLUTION -
Let The smaller number be x, then the larger aumber will be
x+6
x(x +6) =667
?+6x-667=0

x? +29x - 23x ~ 667 =0
X(Xx+29)=23(x+29)=0
(x+29)(x—23)=0

X+29=0 or Xx—23=4
x=-29 e
Hence required' numbers are x =23 amd x + 6 =23 + 6 =29
":7.11:-

. A garden contains 90 trees. The number of trees in eaeh row
is 3 more than twice the number of rows. Emd the numher of rows
and number of trees per row.

SOLUTION
.Let  x represent the number of rows. Then 2x + 3 represent
the number of trees. per row. !
Total number of trees are equal to the number of rows multiplied
by the number of trees per row. So
; X(2x+3)=90

2x2 +3x =90

2
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2x° +3x-90=0
232 +15x “12x-90 =0
.\{2.\+15}_—6(2X +15)=0
(2x=15)x 6)-0.
ZRETS=10 or - x—6=0
' SRS

5
XN=—-—
2-

The solation -15/2 must be disregarded, so there are 6 rows and -
2x + 3 or 2(6) + 3 = | trées per row. : :

-:7.12:-

" A page for a Sunday Magazine contains 70 square inches of
type. The height of a page is twice the width. I the margin around
the type is to be 2 inches uniformly, what are the dimensions of a
page? ' ;

- SOLUTION
Let x represent the width of a page. Then 2x represent the
height of a page. So
Width of the typed material = x — 4 and height of the
typed material = 2x -4 : :
Width of typed material x Height of typed material = Area of
typed material :
(x-4)(2x-4)=70
2x% —4x -8x+16=0
2x% -12x+16-70=0
2x? ~12x-54=0
x%—6x~27=0
x’ -9J+'3x—2?='0
X(x -9 +3x-9)=0
(x=9x+3)=0
x—~92=0 =i x+3=0
%=9 X3
The negative solution has to be disregarded; thus the page is 9
inches wide and its height is 2(9) = 18 inches.
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=30 13-

The perimeter of a rectangle is 44 feet and s area is 12
square feet. Find the length and width of the rectangie.
SOLUTION
: Let the width be W feet. Then the length is 22 - W feet. Area of
rectangle is : ;

W(22- W)=112
W IW =112
2W-W2-112=0
-W2422W -112=0
W2 —22W 112 =
W —14W-8W 1 112=0
WEW — 14) - 8(W - 14) =0 -
(W= 14XW -8)=0
W-14=0 v - W-8=0

W=14 _ - W=8
If width is 8 feet then the length is 22 — 8 = 14 feet

. -:7.14:-
.Find the dimensions of a rectangular field which has an area
of 240 m’ and a perimeter of 64 m.

SOLUTION . c
Let the width be W meters, then the length is (32-W) meters,
Hence

W(32-W)=240m?
32W- W2 =240
W2 .32W +240=0
W2-12W-20W + 240 =0
W(W-12)-20(W-12) =0
(W-12)(W-20)=0
W-12=0 .. or W-20=0

W =12 W =20
If width is 12 m then the length is 20 m.
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-:7.15:- -

A woman walks 20 km at a certain speed and then 10km at
3km/h faster. If the total time taken is 12 hrs. find her original
_ speed.

SOLUTION
Let The original speed by x km/h
Distance 20

Time for 20 km = - =—hrs
Speed X
Time for 10 km = Dis fance = 0 hrs
Speed X+3
o el ) G| e
Total time isas= —— +— =12
Xx+3 x

Multiplying both sides by x(x+3) and simplifying, we get
10x +20(x +3) = 12x(x +3)

10X + 20x + 60 = 12x 2 + 36x

30x +60 =12x2 +36x
= +30x —36x+60=0
=12x% —6x+60=0
12x? +6x—-60=0
2x2 +x-10=0
2x? +5x ~4x-10=0
X(2x+5)-2(2x+5)=0
2x+5)x-2)=0

2x+5=0 or x-2=0
a5 x=2
X=———
2

Hence original speed was 2 km/h
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EXERCISE NO. 8
SET-A
-:8.1:-
Solve for x and y; x + 4y =14,3x -2y =7
SOLUTION
x+t4y=14 _....(])
Ixndy=1 . (li)

Ehmmate v multiplying eq (11) by 2 and adding
: x+ 4y = 14

6x - 4y — 14

7x = 28

X = 4

Substituting x = 4 in eq (I) we get
4 +4y = 14

4y = 14 - 4
4y = 10
&
A
Hence x=4,y ="/
-:8.2-

Solve for x and y; 3x + 2y = 18, 5x + 7y = 41
SCLUTION
XAy =180 .1 D)
Sk ATy =4t L uk2)
To eliminate x, multiplying eq.(1) by 5 and eq(2) by 3 and subtracting
15x + 10y = 90 : :
I5x £ 21y =123
- -lly = -33
’ _ y =3
Substituting y = 3 in-eq (1)
3x + 2(3) = 18
3x +6 =18
3x = 18 - 6=12
x =4

il
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Hencex =4.y=3
-:8.3:-
Solve for x and y; 2x + 5y = 30, 3x - 2v="17
SOLUTION
2x+ 5y =30 ,.......(1)
3*& B M (2)

To eliminate y, mults eq (1) by 2 and eq (2) by 5 and add:ng )
4x y = 60

15x% - 10y = 35

19x = 95

X =35

Subsmutmg Xx=5in eq(l) we get
2(5) + 5y = 30

10 + 5y = 30
5y = 30 - 10
Sy =20
Y=l

Hencex=5y=4

-:8.4:-
Solve for x and y; 3x + 2y = 106, 2x + 4y =92

SOLUTION
3x+2y =106 ...........(1)
2X+4y=92 .......(D)
To eliminate x, mulnplymg eq (1) by?2 and eq (2) by 3 and subtracting.
6x + 4y = 212

_6x .12y = 276
-8y = -64
y=8

Substituting y = 8 in eq(2)
2x + 4(8) = 92

2%+ 32 = 92
2x = 92 - 32=60
x = 30

i

Hence x =30,y =8
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“:8.5:' ’
Solve for x and y: x + 2y = 11, 2x + 3y=19
SOLUTION
Eh A=k L 1)
s 2x+3y=19....... (2)
To eliminate x, multiplying €q (1) by 2 and subtracting eq (2) from it
2x + 4y = 22
<2X £ 3y =19
y =
Substituting y =3 in eq (1), we get
X -203) =11
x+6=11
x= 1l -6
X=5
Hencex=5y=3 '
':8.6:-
Solve for x and y; 2x - 3y =-11, 3x + Sy =31
SOLUTION
2x-3y=-11 ......... (1)
I Sy= 31 .. . (2)
To eliminate y, multiplying eq (1) by 5 and eq 2 by 3 and adding
10x - 15y =-55
9x + 1S5y.= 93
19x = 38
X =2
Substituting x = 2 in eq (1), we get
22) - 3y = -11

4 -3y = -11
-3y = -11-4
3y = -15
¥E05
Hencex=2,y=35
-:8.7:-

Solve for x and Vi3x-2y=54x+ 3y=18
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SOLUTION
S L R e (1)
X +3y =18 0000(2)
To eliminate y, multiplying eq (1) by 3 and eq (2) by 2 and adding.
9x - 6y = 15

8x + 6y = 36
17x = 51
x =3
Substituting x = 3 in eq (2)
43) + 3y = 18
12 + 3y = 18
3y = 18 - 12
3y = 6=y =17

i}

Hencex=3,y=2
-:8.8:-
Solve for xand y; 4x+ Ty=11,x -2y =-16
SOLUTION
4x+Ty="1l .. (D
K iPy A (2)
To eliminate x, multiplying eq (2) by 4 and subtracting from eq (1)
4x + 7y = 11
4x 3 8y = ;64
15y = 75
v=25§

Substituting y = 5 in eq (2)
X < 2(5) = -16
x-10 = -16
x= -16 + 10
S X = -6
Hence x=-6,y =5
-:8.9:-
Solve for x and y; 3x + S5y =31, 2x + 3y = 19
SOLUTION

I Sw=31 (1)
2x+3y=19......... (2)
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Multiplying eq(1) by 2 and eq (2) by 3 and subtracting. we get
: 6x+ 10y = 62

_6x + 9y =57
5o 2 e

For x, putting y = Sin eq (1), we get
¥ 3x +5y =31

Ix +25=131
; 3x=31-25
= Ixn=6

Xx=2
Hencex=2,v=95

-:8.10:-
Solve for x and y; 2x -y =-5,x + 3y = 29
SOLUTION
2x= ¥=-8 =i (N
x+3y=29 ......(2)
To eliminate y, multiplying eq (1) by 3 and adding
6x - 3y = -15
x+ 3y 29
7x = 14
x =
* Substituting x = 2 in eq (2)
2+ 3y =29
Jy =29 -2
3y = 27
y=9

|

2

Hencex=2,y=9

-:8.11:-
-~ Solve for xand y; 5x + 7y = 11,2x - 4y =-16
- SOLUTION
Sx+7y= 11 ..(1)
2% -4y =16/ 2enmnnnd )
To eliminate y, multiplying eq (1) by 4 and eq (2) by 7 and adding
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20x + 28y = 44
14x - 28y =-112

34x = -68
Bor -3
Substituting x = -2 in eq (1), we get
5(-2) + Ty= 11
10 + 7y = 11
=11 + 10
Ty = 21
¥=3
Hence x=-2 w=3
-:8.12:-
Solveforxandy;x+y=6,x+y=9
SOLUTION
Xty=6
xty=09

There is no common solution for the equations. The equations are
inconsistent

-:8.13:-
- Selve for x and y; 2(x-4) = 3(y-3), ¥y-2x=-13
SOLUTION
2(x-4)=3(y-3) ... (1)
¥=2% =8 .= inse 2 )
First, we simplify the eq (1) as below.
2x -8 =3y -9
2x -3y = -9+ 8
2x -3y = -1
Now the equations are
2x -3y =-]
-2x + y=-13
To eliminate x, adding eq (1) and eq (2)
-2y =-14
y=7
Substitute y =7 in eq (2), we get

[

fl
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2x = -13--7

Ed
[
=)

Hencex=10,y=7

-:8.14:-
Solve for x and y; 3x - 2(y+3) =2,2(x-3) + 4=3y -5
SOLUTION
3x -2y +3)=2
2(x-3) +4

First we set the equations as
3x - 2y -6

x-2y=2+6
3x -2y = 8

I
LS
<
!
Lh

Il
t2

and ;
2x -6 + 4
2x -3y = -5+ 6 -4
2x - 3y
Hence equations are

3x-2y= 8. (1)
2x-3y=-3 .......... (2)

To eliminate x, multiply eq(1) by 2 and eq (2) by 3 and subtracting.
6x - 4y = 16
- 6x 59 = 39
S5y = 25
¥ =3
Substitutingy =5 ineq (1)
3x - 2(5) = 8
3x-10=38
3x=8+ 10
3x = 18
= xX=6
Hencex=6,y=5

Il
(v
w
1
N

I
'
L¥8)
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-:8|I5:'
Solve for x and v; 2x -3y = 7,9x + 3y =15
SOLUTION
2X-3y =7 .crcio 1)
Ox + 3y =) . ni (2)
To eliminate y. adding eq (1) and eq (2)
llx=22
x=2

Substituting x =2 ineq (1)

2(2) - 3y =
4 -3y =
SBy=7-4
By =3
y = -1
Hencex =2,y =-1
-:8.16:-
Solve for x and y; 4x + 2y =5,5x -3y =-2
SOLUTION |
dx+Iv= 5 (1)
Sx -3y =-2 o (2)
To eliminate y, multiplying eq (1) by 3 and eq (2) by 2 and adding.
1Zx + 6y = 15
10x - 6y = -4
22x = 11
- 4
Substituting x = 1/2 ineq (1)
4 +2y =5
2+ 2y =35
2y = 5 -2
2y = 3>y = 3

Hencex=1/2,y=3/2
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-:8.17:-
Solve for x and v; 4x - 3y =1,3x + 4y = -18
SOLUTION
i LN (1)
It dy=218 e 2)

To ehm:nale y, multiplying eq (1) by 4 and eq (2) by 3 and adding.
16x.- 12y = 4

ox + 12y = -54
5% =4-50"
x = -2

Substituting x = -2 in eq (2).
3(-2) + 4y = -18

4 +4y = -18

- 4y = -18 + 6
4y = - 12
y= -3

I

]

Hence x=-2,y=-3

-:8¢18:'
Solve for xand y; 2Xx T ¥ = 1,y=58-x
SOLUTION
2xiy=1
y=5-%
OR
2x+y=1
XHE="5
To eliminate y, subtracting the eq (2) from eq (1)
2%ty = ;
x Hiy. = 5
x = -4
Substituting x = -4 in eq (2) ;
Vor 9 - %)
y=5+4
; y =9
Hence x =-4,y =9
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-:8.19:-
Solve for x and ¥; 7x — 6y = 20, 3x — 2y -80
SOLUTION
TX-6y=20 ... . (1)
3x-2y=8 ... (2)
To eliminate y, multiplying eq (1)'b} 2 and eq(2) by 6 and subtracting
Mx - 12y = 40
_18x 2 12y = g
X
Fory. putting x = 2 in eq (1), we get
; 7(2)+6y =20
14-6y =20
. -6y=20-14
-6y =6
y=-1

Hencex=2 y=.j

-:8.20:-
Solve for x and Yi3x+2y=44 2x + 4y = 56
SOLUTION

2X+4y=56 ... (2)

Multiplying equation (1) by 2, so that the co-efficient of y in
first equation is the same as that of in the second equation ie. by
subtracting '

X =8
for y, substitute x = 8 in equation (1) or (2), we get
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3(8) + 2y =44
2y =44-24
2y=20=y=10

Hence the required values arex =8 and y = 10

-:8.21:-
3
Solve for x and y; Z+ . g 4, > - Y =20
23 4 2
SOLUTION
> 2 :

By A e )
z2 3 :
X3y
——==20 ... (2
4 2 !

Let first multiply each equation by an appropriate constant to
obtain integral co-efficient.

Multiplying equation (1) both side by 6 and equation (2) both
side by 4, we get

200 oy
2.3
Multiplying both sides by 6
3x +4y =24
*_ 3 _q
4 .2
Multiplying both sides by 4
x—6y =280
Now we can proceed as follows:
Ix+4y=-24..........(3)
X-6y=80 ........(d) :
Multiplying equation (4) by -3 and adding equation (3) to it, we
get
Ix+4y=-24
-3x +18y=-240
22y =-264
y=-12

For x, substitute y =—12 in equation (4), we get
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X 6(-12)=80
X +72=80
x=80-72>x=38
Hence the required setisx =8 and y =12
Check: _
' 1+2__-:_4 and —’i-S—)-—Z{}
253 - g
88 e b B
2 3 s 2
4-8=-4 2+18-20
-:8.22:-
Solve for x and y; _1(___2_1=_3, —I-+Z=7
W e i
3 SOLUTION
x 2%
AR | R AR ANRAL ¢ |
-4 3 )
T
B TSRS SRR
3 (2)

Let first multiply each equation by an appropriate constant to
obtain integral co-efficient.

Multiplying equation (1) by 12 and equation (2) by 3.
3x-8y=-36......(Q3)
_ XAy=20o it . 8)
Again multiplying equation (4) by 8 and adding, we get
3x-8y=-36
8x + 8y =168
1ix=132
x=12

For y, putting x = 12 in equation (4), we get
12+y=21

y=21-12=9
Hence the required solution isx =12 andy =9
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-:8.23:-
RS i N S Sl
Solve forxandy; — - =—, —+==_
p i SRR C AT TRl
SOLUTION
%, WS
e Y
G e |
o e _AZ
4+5 2 @

Let first multiply each equation by an appropriate constant 10
obtain integral co-efficient.

Multiplying equation (1) by 12 and equation (2) by 20, we get
6x-By=3. ... 0)
5x+4y =10..............(4)

By adding equation (3) and equation (4), we get

6x—4y=13
5x +4y =10
Ilx=13
13
o
. 11
For y, putting x = 13/11 in equation (4). we get

13
5 —|+4y=10
(11) ”

65
2 f4y=10
TR
sy 85 _110-65
1 1
N
TR

Hence the required solution isx = 13/11,and y = 45/44
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*:8-24:-
Solve for x and y; sz e ==L, 4x+y-2
SOLUTION
2
SR g )
2 7
4x+y=2 SR R

Let first multiply each equation by an appropriate constant 1o
obtain integral co-efficient.

Multiplying equation (1) by 14 and equation (2) by 4 and adding

2lx -4y =14
16x + 4y =8
37x=-6
6
x:_._—-———
37

For y, putting x = -6/37 in equation (4), we get

2
~-—+4+y=2
37 0

+24 7442458
37 37 37
Hence the required solution is x = -6/37, and y = 98/37

y=2

-:8.25:-

4x 3y 1
Solve forxandy; — — =2 _ = ~-2x+y=-1
el s ’

SOLUTION
o P
5 2 s o PRUBEOM |
-2x+y=-] PG
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Let first multiply each equation by an appropnate constant to
obiain integral co-efficient.

Multiplying equation (1) by 10 and equation (2) by 15 and
adding

8x—15y=2
—30x + 1S5y=-15
~20x=-13

l_r

2
Fory, putting x = 13/22 in equation (2), we get

13
_2[22) e

13 —-1i+13 2
y_—l-]---:-—:_

11 11 11
Hence the required solution is x = 13/22, and 3:=2lll

. -:8t26=_

Solve for x and y;
SOLUTION
B2 3
— 4 —= ....---(11l

X Yy
2o qu i -
i e )

It is not a system of linear equations but can be n'ansferred into a

. i 1
linear system by changing variables. Let we substftute u=— and v=—,

x g
the above system becomes: i
WA VED i)
1
20-3V=— pirrirnnn-(d
7 (4)

The new system can be solved simultaneously as:

Multiplying equation (3) by 3 and equat;on (4) by 2, adding
them, we get
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Qu+6v==6

4u —6\»'=l
2

13

-

l3u:6+l:
2

1
u=—
2

For v. putting x = 1/2 in equation (3), we get
3 - +2v=2:>i+2v"—-2
2 2

2\.r=-2—1=1—l::>\.r:l
e & 4

: 1
Since u=— and v:—l—, we have
S ¥

l k.
i=-—:‘>x=2 and —=—>y=4
X 2 y 4

-:8.27:-
Solve for x and y; E—:{:i;z"'i:“ﬂ
x y 10°x y 20
'SOLUTION

A 5 . |

— e me— el

x y 10 i (0

S:ap <

— == e (2

XN 8 =

It is not a system of linear equations but can be transferred into a

linear system by changing variables. Let we substitute u'-—-l and v= l,

x Y
the above system becomes:
9
2u-Tv=— ..........(3
% 3)
41
Su+dv=—— ...
50 (4)

The new system can be soived simultaneously as:
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Multiplying equation (3) by 4 and equation
them, we get

3u—28\.f=E
s

35u+ 28v =—E
- 20

13 18287 72-287

320 20
43[1:_2_15. :_ﬁ
20 4
1
u=——
4
For v, putting x = -1/4 in equation ("3), we get
2[_1]_7 LSRN i
4 10 2 10
g L 949
10 2 10
14 2 1
—IVv=—DVv=—=——
0 10 5
Since u =— and v=i,wehave
X y
1
—=——2x=4ad—=——>y=-5
X y

Hence solution setis x =-4 and y = -5

(4) by 7, adding
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SET-B
. -:8.1:-
The price of 2 balls and 3 bats is Rs. 200 and the price of 5
balls and 4 bats is Rs. 290. Find the price of the ball and the price of
the bat respectively.

SOLUTION!

Let the price of a ball = Rs. x and
The price of a bat = Rs. y, then :
2x +3y =200 .......... N
. x+4y=2390 ... .. ..(2)
Multiplying equation (1) by 4 and equation (2) by 3 and
subtracting it, we get
8x + 12y-= 800
15x + 12y =870
- - -
-7x=-70
| x=10
For y, putting x = 10 in eq (1), we get
2(10) +3y =200

20 +3y = 200
3y =200-20
3y =180

: y =60

Hence The price of ball = Rs. 10 and
The price of bat = Rs. 60

-:8.2:- ‘
The difference of two numbers is 4. Twice the first number
plus three times the second equals 28. Find the two number.

SOLUTION

Let the larger number = x and

The smaller number = y, then
K Syl (1)
2x +3y=28 ..........(2)
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Multiplying equation (1) by 3 and adding equation (2) to it. we
get ‘ : ‘

IN—3y=12
AIx+3y=28
5x=40
x=28
For y. putting x = 8 ineq (1). we get
§-y=4
-y=4-8 -
y=-4
y=4

Hence The larger number =x = 8 and

The smaller number=y = 4

-:8.3:- :
There are two numbers such that the sum of the Tirst and
three times the second is 53, while the difference between 4 timies the
first and twice the second is 2. Find the numbers.

"SOLUTION
Let the numbers are x and y :

XA Ip=88. . a (1)
dx-2y=2 ... (2) .
To eliminate x, multiplying ¢q (1) by 4 and subtracting eq (2) from it
4x + 12y = 212

< Ix 3 2y =
14y = 210
T B
Substitutingy = 15 in eq (1).
x + 3(15) = 53
x+45 =53
x=53-45
x =8

Hence the two numbers are x =8,y =15

www.taleem360.com



Chapter 8 228 Exercise No. 8
-:8.4:-

If the numerator of a certain fraction is increased by 5 and
the denominator is decreased by 1, the resulting fraction is 8/3.
However, if the numerator of the eriginal fraction is doubled and
the denominator is increased by 7, the resulting fraction is 6/11.
Find the original fraction.

SOLUTION

Let the numerator = x and
The denominator = v, then

The fraction = =~
Yy

According to conditions, we have the following fractions:
: Xx+5 8 :
——aE e A, e (A)
cy-1 -3
3 2x 6

yiP alL

From (A), by cross multiplication
: (x+5)=8(y-1)

3x+15=8y -8
3x -8y =-8-15
3x-8y=-23

From fraction (B) by cross multiplication
22x =6y +42

22x -6y =42
lx -3y =21

..(B)

Now
3x-8y=-23 .......()

: 10%-39 =210 . i (2)
To eliminate x multiplying equation (1) by 11, and multiplying
equation (2) by 3, subfracting it, we get
33x - 88y = -253
i3 ;‘)y_zgg}
~-79y =-316
y=4
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For x, putting y = 4 in equation (1) _

; 3x-32=-23 _
In=-23+32
3x=9

X=3
Hence fraction is 3/4

-:8.5:- y
Sadaf bought 3 packages of slanti and 4 bags of potato chips
for Rs. 125. Later she bought 2 more package of slanti and 5 bags of
potato chips for Rs. 130, Find the price of a package of slanti and
one bag of potato chips.
' SOLUTION
Let the price of package of Slanti = Rs. x and
The price of bag of potato chips = Rs. y, then
XAy =28 (1)
W ASy =130 ... ¥)
To eliminate x, multiplying equation (1) by 2 and equation (2)
by 3. subtracting, we get d

" 6x +8y =250
Sbx 4_:_]_5)1_:290
i -7y =~140
_ x =20
For x, putting y = 20 in eq (1), we get
Ix+4(20)=125
3x +80=125
3x=125-80
3x =45
x=15

Hence The price of Package of Slanti =x = Rs. 15 and
The price of Bag of Chips =y =Rs. 20

-:8.6:-
Find the cost of a ruler and a pen if 3 rulers and 10 peas cost
Rs. 260, and 2 rules and five pens cost Rs. 135,
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: SOLUTION

Let thé cost of a Ruler = Rs. x and
The cost of a Pen = Rs. y, then
3x+ 0y =260, ........(1)

X4 =15 O ()
To eliminate x, multiplying equation (1) by 2 and subtracting,
we get

3x +10y =260
4x + 10y =270
ey gt
x=10
For y, putting x = 10 in eq (1), we get
3(10) + 10y =260
30+ 10y =260
10y =260 -30
10y =230
y=23

FHence The price of Ruler=x = Rs. 10 and
The price of Pen =y = Rs. 23

: -:8.7:- - -

‘The cost of tables and 8 chairs is Rs. 4350 and the cast of 2
tables and 5 chiairs is Rs. 2800. Find the cost of one table and one
chair,

SOLUTION
Let the price of Table = Rs. x and
The price of Chair = Rs. y, then
3x+8y=4350 .......... (N

2x + S5y =2800 ... (2)
To eliminate x, multiplying equation (1) by 2 and equation (2)
by 3, subtracting, we get '
6x + 16y = 8700
JOx £ 15y =38400
! y =300

www. taleem360.com



Chapter 8 P - Exercise No. 8

For x. putting y = 300 in eq (1), we get
3x ~'8(300) = 4350
3x + 2400 = 14350
3x =4350 - 2400
3x =1950
x =650
Hence The price of a Table = x = Rs. 650
The price of a Chair = y = Rs. 300

-:8.8:-

The boys in a certain district collected Rs. 30720 from their
annual blanket sale. If there were 80 boys in all, each boy scout
collected Rs. 240, and each campfire boy collected Rs. 480, how
many boys in each organization sold blankets?

SOLUTION

Let the number of Boy Scout = x and

The number of Campfire Boy =. Y
So

x+y=280
Arnaunt of Boy Scouts + Amount of Campfire Boy = Total Amount
240x + 480y = 30720
Hence we have two equations as follows:
Xy =80 . i (N

240x + 480y = 30720 .......... )
To eliminate y, multiplying equation (1) by 480 and, subtracting,
we get :
480x + 480y =38400
< 240x = 480y =30720
240y = 7680
X=32
Fory, putting x = 32 in eq (1), we gét
32+y=80
y=80-32
y=48
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Hence The number of Boy Scout = x =32 and
The number of campfire Boy = y = 48

":8-9:' ;
Six bags of cement and two bags of sand weight 23 kg and
four bags of cement and three bags‘of sand weight 17 kg. Find the
weight of a bag of cement and a bag of sand.

SOLUTION

Let x = The weight of cement bag
_ y = The weight of sand bag
Thus
6x+2y=23 ... (N
XEIy=17.. .. 2)
To eliminate y, multiplying eq (1) by 4 and eq (2) by 6 and
subtracting
24x + 8y = 92

= 24x 18y = 102

-10y = -10
D

For x, putting y = 1 in eq (1), we get
6x+2(1)=23
6x+2=23
6x=23-2=2]
x=35
Hence Weight of cement bag =3.5 kg
Weight of sand bag = | kg

-:8.10:-
Jack and Jill’s ages add up to 30 years. In 12 years time Jack
will be twice as old as Jill is now. How old are Jack and Jill now?

SOLUTION
Let x = The age of Fack and
¥y = The age of Jill.
Thus : X+y=30

After 12 years, the Jack will be 2x, if Jill’s age will be y. The
sum of ages of Jack and Jill after 12 years will be 54. Thus
: 2x+y=54
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' Agairi we write equations as:
Xty =30 ol (n
Zx Ay =04 v (2)
To climinate y, subtracting eq (2) from eq (1), we get
x=-24
x=24
For y, putting x = 24 in eq (1), we get
; 24+y=30
y=30-24
Hence Now  Jack’s age = 24 years and
Jill’s age = 6 years

-:8.11:-
The age of a man 10 years hence was 4 times the age of his
son. Father’s age after 10 years will be twice the age of the son. Find
their present ages.

SOLUTION

Let x = The present age of Father and
y = The present age of Son
Thus 10 years before the age of Father =x - 10
10 years before the age of Son =y — 10
After 10 years the age of Father = x + 10
After 10 years the age of Son=y + 10
Now According to given conditions
x—10=4(y —10) (Beforel0 years)

x-10=4y—40
x—4y=-40+10
x—4y=-30
and
(x +10)=2(y +10) (After 10 years)
Xx+10=20-10 '
x—-2y=10
Thus
Xx—4y=-30 .......cciivees (1)
& =2V 5D
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For y. subtracting equation (2) from equatidn (1), we gel
x—4y =-30
x=2y =10

— i L
Xt 2}7 =—40
y =20
For x. putting y = 20 in eq (2), we get
X 2(20)=10
x—40=10
x=10+40=50
Hence The present age of Father = 50 years and
The present age of Son = 20 years

-:8.12:-
The age of a man 5 years ago was seven times the age of his
son. The ratio of their ages after 5 years will be 3:1. Find their
present ages.

SOLUTION
Let x = The present age of Father and
5 y = The present age of Son
5 years ago
Father’s age =x— 5 and Son’sage=y - 5
5 years after
Father age=x+ 5 and Son’sage=y + 5
According to given conditions .
x=5=7(y-5 (5 Xearsago)
x—-5=7y-35
x—Ty=-35+5
x—Ty=-30
and
(x+5)=3(y+5) (After5 years)
X+5=3y+15
x—-3y=15-5
x-3y=10
X =5y =-30 ccinnciec(1)
x-3y=10 .......(2)

Thus
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To eliminate x. subtracting equation (2) from equation (1). we
get .
x—=Ty=-30
Y 10
4y =-40
y=10
For x, puttingy = 10 in eq (2), we ge
x-3(10)=10
x-30=10 :
x=10+30=40

Hence The present age of Father = x = 40 years and
The present age of Son =y = 10 years

: . - -:8.13:-

A library is buying a total of 100 books for Rs. 8460. Some of
the books cost Rs. 65 each, and the remainder cost Rs. 100 per book.
How may hooks of each price are they buying?

SOLUTION
Let x = No of Books of Rs. 65 Cost

y = No of Books of Rs. 100 Cost

x+y=100

Total Cost of x Books @ Rs. 65 = 65x and

Total Cost of y Books @ Rs. 100 = 100y
Total Cost of x Books + Total Cost of y Book = Total Cost of Books

' 65x +100y = Rs. 8460 :
Thus we have,

X + 5y =100 S
65x +100y =8460 ..............(2)

For y, multiplying equation (1) by 65 and subtracting equation
(2) from it.

65x + 65y = 6500
- 05X .JEIO{)y =8460
-35y=-1960
y =56
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For x, putting y = 65 in eq (1), we get

» - x+56=100
x =100 56
X =44

Hence No of Books (@ Rs. 65 = 44 Books and
No of Books @ Rs. 100 = 56 Books

-:8.14:-

If a bird flies 40 km/hr with the wind, but only 10 km/hr
against the wind, what is the rate of bird in still air? What is the
rate of wind? :
: SOLUTION
Let X = Rate of Bird and

y = Rate of Wind o

Rate of Bird + Rate of Wind = Rate with the Wind

Rate of Bird — Rate of Wind = Rate against the Wind

X+y=40 ........()
e ) | AOPASA
Adding equation (1) and (2), we get
X+y=40
Xx—-y=10
2x =50
x=25
Fory, putting x = 25 in eq (1), we get
25+y=40
y=40-25
< y=I15
Hence Rate of Bird = x = 25 km/h and
Rate of Wind =y = 15 km/h

. -:8.15:-
If an airplane can travel 370 km/kr with the wind, but only
320 kam/hr against the wind, what is the plane’s speed is still air?
: SOLUTION
Let  x=Rate of Airplane
y = Rate of Wind
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Rate of Airplane + Rate of Wind = Rate with the Wind
Rate of Airplane — Rate of Wind = Rate against the Wind
X V=300 (nH
X =y=320" 500 2)
Adding equation (1) and equation (2), we get
x +y=370
x —y=320
2x =690
X =345 mph
Hence The Airplane’s speed in still air = x = 345 mph

-:8.16:- ;
The price of daily newspaper “JANG” on Sunday difference
from its price on the other week days. A family paid Rs. 248 for 30
days newspaper including four Sundays. Next month, 30 days
newspaper, including five Sundays cost Rs. 250. Find the price of the
newspaper on Sundays and its prices on other week days? :
SOLUTION
Let % = Price of Newspaper on Sunday
y = Price of Newspaper on the other day
Thus, According to given condition :
il 4x +26y=248 ..........(1)
5%+ 25y =250 ..ccooena(2)
To eliminate x, multiplying equation (1) by 5 and equation (2)
by 4, subtracting :
. 20x + 130y = 1240
«20x £100y = 1000
30y =240
y=8
For x, putting y = 8 in eq (1), we get
4x + 26(8) =248
4x +208=248
4x =248 - 208
d x=10 )
Hence Price of Sunday Newspaper = x = Rs. 10 and
Price of other days Newspaper =y = Rs. §

I
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-:8.17:- |

A bus hire firm uses large coaches which take 40 people and
- small coaches which take 25 people each. If 31 coaches are to be
~ used, how many large coaches and how many smail cnaches will be
needed to carry 1000 people.

SOLUTION
Let x = The number of large coaches
Y = The number of small coaches
Thus 5
X ooy EI e (0
40x +25y=1000 .......... (2)

To eliminate y, multiplying eq (1) by 25 and subtractmg eq (2) from it.
We get
25% +:25y. =775

40x & 25y =.1000
-
-15y = -225
% = 15 : s

For y, putting x = 15 in eq (1), we get
15+y=31

y=31-15=16
y=16

Hence No. of large coaches =x =15
No. of small coaches =y = 16

-:8.18:-
Hassan invested a total of Rs. 2000, part at 10% and the
remainder at 11%. His income from the two investments is Rs. 212.
How much did Hassan invest at each rate? '

SOLUTION
Let x = Represents the amount invested at 10% and
y = Represents the amount invested at 11%, then
X+y=2000 ............ (1)
OH0x+0.11y =212 ... (@) *

Multiplying equation (1) by —11and equation (2) by 100, arld'
adding them, we get
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Ll L by = 02000
10x + 11y =21200
-x - -800
x =300

For v, putting x - 800 in eq (1) we get
800+ v = 2000 z

v =2000-800
wie FHOG
Hence Investment at 10% = x = Rs, 800 and
Investment at 1 [% =y = Rs, 1200

-:8.19:-
A man drives \ hours at 50 km per hour, and v hours at 60
Kkm per hour. He drives for a total 6 hours.. For how long does he
drive at each speed if hic drives 330 kms?
SOLUTION
Here  Total Time = 6 liours
Total Distance | ravelled = 330 ks
Distance covered by 50 km/h = Time x Rate = 50x
Distance covered by 60 km/h = Time x Rate = 60y
According to given conditions, we have
X+y=06 (Total Time) L )
50x + 60y =330 (Total Distance.... ... 2)
: \Mu]ripl_ving equation (1) by —50 and adding equation (2) to it,
we get
—50x - 50y = -300
50x + 60y = 330
10y =30

y=3

Forx. puttingy =3 in eq (1), we get

X+3=6
X=06—-3
xX-=3
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Hence  Time tor 50 km/h speed =x = 3 hrs and
Fime for 60 km/h speed - Y = 3'hrs
Loy |
-:8.20:-
A hotel rents double rooms at Rs. 150 per day and single

rooms at Rs. 100 per day. If a total of 30 rooms were rented one
days for Rs. 6750, how many rooms of each kind were rented”

SOLUTION
[t = Number of Rooms Double rented
" Y = Number of Rooms Single rented
Thus .
Sty (E ¥ 8 o (1)
150x+ 100y =6750 ... (2)
To eliminate y. multiplying equation (1) by 100 and adding
equation (2) to it. we get :
100x - 100y = -5000
150X + 100y = 6750
50x =1750
x=35
Fory, putting x =35 in €q (1). we get
35+y =50
y=50-30
»=Jl3
Hence No of Rooms Double rented = X =35 and

No of Rooms Single rented = i

-:8.21:-
A 10% salt solution is to be mixed with a 20% salt solution
to produce 20 gallons of 17.5% salt solution. How many gallons of
the 10% solution and how many gallons of the 20% solution will be

SOLUTION

Let X = The number of Gallons of the 10% séh solution, and
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y = The number of Gallon’s of the 20% salt solution
The total amount is
% +y = 20EHON W s (1)
and '
10%x + 20%y = 17.5% (20)
0.10x + 0.20y =0.175 (20)
B.10x r 020 =3 55000 .. (2)

To eliminate v. multiplying equation (1) by =20 and equation (2)
by 100 and adding 1o it. we get

_20x - 20y = —400
10x + 20y = 350

—10x =-50
x=3
Fory. putting x = 5 in ¢q (1), we get
S+ y=20
y=20-5
y=15

Hence The number of Gallons of 10% salt = x =5 gallons and

The number of Gallons of 20% salt=y = 15

-:8.22:-
One solution contains 50% alcohol and another solution
contains 80% alcohol. how many liters of each solution should be
mixed to make 21 liters of 70% solution. .

SOLUTION
Let x = The number of Liters of 50% Alcohol, and
. v = The number of Liters of 80% Alcohol

Then

xAy=0 1 aers L (1)
According to given conditions, we have

0.50x + 0.80y = 0.70 (21)

0.50x +0.80y =14.7 .............(2)
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EXERCISE NO. 9
: -19.1:-
Convert the following number from base ten to base two. 64
SOLUTION
2] 64 Reminder
e chae 0
e e ih
ATl g 0
A B e 0
BT a0 Oy 0
BE e 0
(10000001,
-19.2:-
Convert the following number from _base ten to base two. 125
SOLUTION
T [e125 Reminder
P P e !
il BT e 0
o s e . A ipresey |
o T et | K |
213 st
e 2
(TLT11OT)s
~:9.3:-
Convert the following number from base ten to basc two. 586
SOLUTION
2586 Reminder
B Rag sy Lo 0
Ze Tl |
i S ) 0
= I G SR ]
S B S 0
AR e 0
Erahd e e I
POt i S S 0
| L0 (1001001010)-
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-:9.4:-
Convert the following number from base ten to basc two.
445
SOLUTION
2| 445 Reminder
2 e e o i
e )l R (LA 1]
amaden |
e T | 1
P T R BT 1
2,160 AR el 1
g [ SRR 0
Jur e |
(110111101),
-:9.6:-
Convert the following number from base ten to base two.
1551
SOLUTION
2] 1551 Reminder
i | e e 1
ARG T e S i 1
21193 . 1
A e TS T 1
i LR S A 0
ZAdE = 0
2| 12 0
“00) (HCR (ae (EE 0
S T e 0
S e e |

(11000001111),
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-:9.7:-
Convert the following number from base ten to base two.
808
SOLUTION
2 | 808 Reminder’
2| 404 A Rl
2202 I
Zilag 0
2150 bt
i p E R T 0
M T i
g s
g et s 0
TN W esr S !
(1100101000)-
-:19.8:- ¢
Convert the following number from base ten to base two.
2525
SOLUTION
2| 2525 | Reminde
-
L I B S ES i o 1 L
2 leEl b0 :
2R I
4 L SR | 1
SRl s e 1
230N e 0
ol T SR R o
2R e ]
2 Banilenkial 1
]2 .0
R i 0

(100111011 101),

www.taleem360.com



Chapter 9 246

Exercise No*9

-19.9:-
Convert the following number from base two to basc ten.
10101
SOLUTION
(10101),
e S D 2'[:"]
TR B ALY e
OR
BET NS T TR R
1 B 2RO o
(10101 ). =(IXT6) + (ON8) + (Ix4) - (0x2) ~ (Ix])
=164 0+4-0+1=16-41-2]
-:9.10:-
Convert the following number from base two to base ten.
X (11111), 3
SOLUTION
: (11111),
2 Tl 2 LR
12 ! I 1 [
OR
16 8 4 2 i
=) | 1 I 1
(11111), = (Ix16) + (1x8) + (Ix4)+ (1x2) 1 (Ix])
=10+8+ 4+ 234 =34
-:9.11:- :
Convert the following number from base two to base ten.
(100000),
SOLUTION
(100000),
s 2 & 2 Y 2
= 0 0 0 0 p )
OR
' 32 16 N 2 |
1 0 L R g 0
 100000),

=(1x32) = (0x16) + (0x8) F(0x4) + (0x2) + (0x1)
=32+0+04+0+0+0=32 ;
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-:9.12:-
Convert the following number from base two to base ten.
(101001),
SOLUTION
el (011001): e O IS
3 z R S 2
N e | Doic gl oo |
OR B S
61 32 b, DAk g raTeg [
| 0 S B e |
(1011001, = (Ix64)HO0x32) (1 16)H(1x8)+(0x4) ~(Ox2)+(Ix1)
=64+0+16+8+0+0+1
=641 16+ 81 1=89
-:9.13:-
Convert the following number from base two to base ten. |
(11100111),
SOLUTION
(11100111)
:'-‘ 3 2& ] 2:’* 21 21 2_‘ :I 2(1
] 1 | R ] I e
OR :
128 64 32 16 8 4 2 |
I | | () 0 el I 1

(11100111);  =(I1x128) + (Ix64) + (1x32) + (0x16) ~ (0x8) + (1x4)
Hi(Ix2) + (1x1)
=128+64+32+0+0+4+2+]
=128 +64+32+4+2+]=23]

-:19.14:-
Convert the following number from base two to base ten.
~ (1001001001),

SOLUTION
(1001001001 )
T £

] 3 7 f 3
2 20 Sl 12 2 2 2 & 2
|

Nl

L] L0 0 1 g & 0

=|!
= |2
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OR ' |

| 2956 Lias ] a4 Jeda e 108 T4l 7 [ 1]
7] 0 eV [ eeee - 0 | g

(1001001001 ). = (IXAI2)=(0X256)+(0X 128 ) 1 X6-4)-(0x32)+(Ix16) -
FOINE) (04 0x2)(1x 1)

=312+0=+0+64+0+0-8+0~-0+]

=512 +64 +8+1] =585

-:9.15:-
Convert the following number from base two to base ten.
(111111000),
SOLUTION
(111111000 :
2 2! 2 z 2 3! 2* 2! 2
1 I 1 1 il 1 0 0 0
OR :
56 ) 128 L-oea | 320 6| 3 el Ty
[ 1 1 I I 1 0 0 0
(TTT1TE000); = 1x256)+(1x128)+(1x64)+(1x32) H( 1x16)+(1x8)+(0x4)

+(0x2) (0x1) _
=256+ 128+64+32+16+8+0+0+0
=256 + 128 + 64 + 32 + 16 + 8 = 504

Adding in base two check by converting to base ten.

110000

9.16:-
1011
1011

-:9.18:-

110001

11010
10111

-19.17:-
1101
1101

11000

-:9.19:-
101111
111011
101101

10010111
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-:9.20:- -:9.21:-
LG 11011
i 11100
1111 10111
101101 1001110
-:19.22:- -:19.23:-
TS 1110001
1110101 1011101
1101011 1001101
1110100 1101010
111010011 110000101
-:19.24:- -:9,25:-
11011101 1011010
10111011 - 100101
11100111 110101
10111011
1100111010
-:9.26:- -:9.27:-
1101011 110000
-111101 -11011
101110 10101
-:9.28:- -:19.29:-
11111111 11011011
-1111111 -101011
_ 10000000 10110000
-:9.30:- -:9.31:.
111011011 101
- 101010000 111
10001011 101
101x
101xx )
100011
Q
D
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-:19.32:- -:9.33:-
1011 11111

111 1100

1011 00000

1011x 00000x

101 Ixx IITTIxx
1001101 TTTTIxxx
101110100

-:9.34:- -:9.35:-
110111 11111
10101 1001
110111 11111
000000x 00000x
HOT11xx 00000xx
000000xxx 1111 Ixxx
11011 Ixxxx 100010111
10010000011
-:9.36:- -:9.37:-

1111011 111111
111011 I1111
1111011 RRERR
111101 1x 111 Ix
0000000xx T Ixx
111101 Ixxx LT I xxx

LTT10] Ixxxx

TTT10] Ixxxxx

1110001011001

LT Ixxxx
11110100001
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-:9.43:-
| Alternative method
3 L 0o
ISV 4
] Multiplying by two
4- 100,
0.01 0.25
100100 2
100 R 0.50
X 5 2
| 155100
I lence - =(0.01),
-:19.44:-
3 Alternative method
A 3 079),
3=11, and - F
4 =100,
0.11 » 075
100)110 2
100 i 0.50
100 ; gl SR
100 I ......1.00
X
3 1
Hence i (0.11),
-:9.45:-
2 _2 -
60 5 101)1000 (.11001100110011.......
2 _ (100), 101
5 (lo1), 1000
101
110
—0=(0.110011001'1001| ..... )y 101
|
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-:19.46:-
RN ER
120 5 101110 (100110011 .
e i a1
S il 1000
__[O}
1000
10]
110
2 101
i-:{{).I(iOI'fJ{)l](}{)l] ..... )a =
120 = 1
-:19.47:-
Convert each of the following binary numbers in decimal.
(111.11), :
SOLUTION
2’ 2 2 2 2
l | 1 1
OR
e 2 | P Y
l I 1 I l
(T11.11), = (1x4) + (1x2) + (I1x1) + (I1x%2) + (1x%)
=442+l + B+ =4+ +1 +0.5+025=17.75
-:9.48:-
Convert ecach of the following binary numbers in decimal.
(1110.111),
SOLUTION
2 2! 20 2 27 >
1 1 0 | 1 1
OR '
P T 1 Vs Va /s
1 1 0 1 1
N,
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(110.111), = (Ixd )28 (I xb2) e(In = 1x )
=4 £+ 0+ 4=+ g
=4V +.3 =075 - (]25=6874
-:9.49:-

Convert each of the follow ing binary numbers in decimal.
(1111.111),

SOLUTION

VL Al T > 5 > 73
1 1 1 2 ] |
OR
8 4 2 ! e ;A s
- i 1 i et I ‘]

(HTLIT) = (Ix8)~( Ix)+(1x2) - (In=(Ix¥) (Ixa)+(1x' /)
=8+4+2+1+05+025-0.125 =15.875

-:9.50:-
Convert cach of the following binary numbers in decimal.
(101010.001), :
SOLUTION
25 21 2_1 2: :| 2” :.{ 2.1 2.1
> | 0 1 0 1 0 0 0 |
. OR
32 16 8 4 2 1 N ;5
] 0 l 0 | 0 0 0 1

%
(101010.001), = (1x32)+(0x I 6)+(1x8)+(0x4)+(1x2) +(0x 1 )+(0x14)
HO0xYa)+H(Ix'/g)
=32+0+8+0+2+0+0+0+"/

=32+8+2+0.125=42125
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EXERCISE NO. 10

-:10.1:- _
State the order of each of the following matrices:
i) A_’s 27 1) 1 4 6]
ckd 402 B=|2 5 4
|3 6 3]
iii) P 24 iv) 2042
€={2 6 T 3 D= 4 3 3
i3 8020 1 |6 5 4
. |8 7 5]
SOLUTION
i) The order of the matrix is 2 x 3
ii) The order of the matrix is 3 x 3
ii1) The order of the matrix is 3 x 4
iv)  The order of the matrix is 4 x 3
-:110.2:- -
Write the general 2x2 matrix, using double subscript notation.
SOLUTION
The general 2 x 2 matrix is given below:
a;; a
Ak [ 1 121
Q1 A2 bha
: -:10.3:-
Write the general 4x4 matrix using double subscript nofution,
SOLUTION

The general 4 x 4 matrix is given below:
ajp 3 a3 ay
T 21 Qa3 a3 Ay
ay; 43 433 Ay

41 A4 A43 844 4.4

www.taleem360.com



Chapter 10 256 . - Exercise No. 10

-:10.4:-

The dimension of A is 3 x 4, the dimension of B is 4 x 1., the

dimension of C is 1 x 3, the dimension of D is 4 x 3 and the
dimension of E is 3 x 3. Determine the dimension of

(a)
(e)
U]

a)
.b)
c)
d)
€)
f)
g)
h)
i)

AB () BA () CA () AD
DA (D BCE (g) CEA (h) ABCD
DABCE :
SOLUTION
AB=0Cx4)(4x1)=3x1

BA = (4 x 1) (3 x 4) = Does not exist
CA=(1x3)(3x4)=1x4
AD=(3x4)(4x3)=3x3
DA=(4x3)(3x4)=4x4
BCE=(4x1)(1x3)(3x3)=4x3
CEA=(4x1)(1x3)(3x3)=4x3 -
ABCD=(3x4)(4x1)(1x 3)(4x3)=Does not exist
DABCE=(4x3)(3x4)4x1)(1x3)(3x3)=4x3

B

-:10.5:-
1 4] 6 5
A=(3 2| B=(2 ¢
25 11
Find A+B, B+A, A-B and B-A
SOLUTION
1 & [6 5
A=|3 2/ B=|2 6
2 5] TEE
[1 4] [6 5] [1+6 4+5] [7 9
A+B=|3 2| +|2 6|=|3+2 2+6|=|5 8
2 5] |1 t] |2+1 5+1} |3 &
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6 5] [1 4] [6+1 S5+4] [7 9
B+A=12 6|+]|3 2| =|2+3 6+2|=|5 8
(1 1] |2 5] [1+42 1+5] |3 6

[1-6 4-5] [-5 -1

[1 4]

A-B=|3 2|+ 3-2 2-6|=|1 -4
275 ] [ 2-1 5-1] |1 ‘4
6 S
2 6
I

s -
— N Uh
I

1 4 6-1 5-4 =5 =1
+{3 2|=|2-3 6-2|=|1 -4
255 1-2 1-5 -1 -4

-:10.6:-
x—2y ¥ x+z x+2y X-¥ X-Z
If A= b4 x—-y 4x+y|.B=|-x+3y x+y 3Ix-y
4x + 3y “x+y 3y -4x  x-y 2x-Jy
Thenfind A+Band A-B
SOLUTION

_ X —2y Y X+z X+2y x-y Xx-1z
A+B= X Xx—y 4x+y|+|-x+43y x+y 3x-y
[4x+3y —x+Yy 3y —4x x-y 2x-3y

[x —2y+x+2y Y+X—¥ X+zZ+%x-2Z

=| x-x+43y X—-Y+X+y 4x+y+3x-y
| 4x+3y-4x -—x+y+x-y 3y+2x-3y

[2%  x 2%
=|3y 2x 7x
13y 0 2x
Now ;
x -2y y xX+z x+2y x-y Xx-Z
A-B= % X-y Ax+y|-|{-x+3y x+y 3Ix-y
4x +3y —-x+y 3y -4x x-y 2x-3y
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rx-Ey—x—Ey Y- X+y X+zZ-XxX+2z

A-B= X+x-3y X-¥=-X-y 4x+y-3x+y

| 4x + 3y + 4x Xby—X+ ¥ 3y—2x+3y

[ —d4x  —x+2y 2z '
=|2x - 3y -2y . X+ 2y

|8x +3y -2x+2y -2x4 6y

-:10.7:-

a a+b -a+b -b
IfA=(bse¢ -¢|[,B=| ¢ b+c
a+c b+ec _'-a -C

Then find A+ Band A— B

SOLUTION
a a+b -a+b -b
A+B=|b-c -¢ |+ c b+c
a+c b+te —a -C

a—-a+b a+b-b b a
=lb-c+c —c+b+c|=|b b
a+c-a b+c-c ¢c b

Now

& “a+b] f-aib —b

A-B=|b-¢° -¢ |~ c b+c¢
|a+¢c b+c —-a —C
la+a—-b a+b+b 2a-b a+2b
=|b-c-¢c -¢t-b-c|={b-2¢c —b-2c
[atc+a btec+c | [2a+c b+2c

-:10.8:-

Find A if 2A + 3B = C where
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1 2 3 -1
.B=|0 4|andC=|2 0
4 0 -1 -1
Hint: Since 2A + 3B = (C, it follows that 2ZA = C — 2B and
A=%(C—3B)

SOLUTION
We know that 2A + 3B =C
2A=C-3Band A=A (C-3B)

=21 19 6'|
3B=30 4(=[0 12|
4 0f [12- OJ
3 =113 6
(C-3B)=| 2 0 |-|0 12
-1 —1J 12 0
B s St
= 2-0 0-12|=| 2 =12
=1-12 -1-0] [-13 -1

So
.
: : 0 =9 0 =S 0 -35
A==(C-3B)=—] 2 =12|=] 1  -6}=] 1 -6
2 2 13 1
Sayaap Il e 655 S
2.
-:10.9:-
Find Bif -A + 2B = 6C, where
12 -1 2 -1 7
A=(3 0 1 |andC=|3 0 0
o A ok

Hint: Since —A + 2B = 6C, it follows that 2B = A + 6C and
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B="%(A+30)
SOLUTION

Since —A + 2B = 6C, it follows 2B = A + 6C and B = % (A + 6C)

_ 2 =17 12 -6 42
6C=63 0 O |=|18 0 0
SR e 24 6 -30

[1-2 -1}0i4-~6 427} 113

A+6C=|3 0 1|+[18 0 0 |=|21
R 8 S S T
13 -4 41
Bz%(AHSC):%: 20 =
‘ LT SRR
75 »1- 305
=105 0 05
1125 35 —145]
-:10.10:-
Write the transpose of the followihg matrices.
3 2 6 3
G A=[1 4 2| (i) A=|4
6 0 7 7
SOLUTION
3.2
W . A=li 4
6 0
Interch:

6
2
7
ange the rows and columns
6
0
7

-4

2
6
2

41

I

~29
oy 9k
2
gt
2
ey
AT ]
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3 2 :
) A={4 6
7 _ 2
Inlercha-nge the rows and columns
At .2 L e
1262
-:10.11:-

If A is matrix, what is [A"]'
SOLUTION |
If A is the matrix then its transpose is A". The transpose of A' is
again the original matrix i.e. [A]'= A

-:10.12:-
Find x, y, z and w from the following matrices.
x . 1=8 3-1°9 0 x 1 0 4 1
a) [0 y z[=[0 2.3] b) |3y yl=[3 1y
w 2 2| |4 21 z 0 2 1 0w
SOLUTION
(@)

(=T
N
b
1l
b O W
|55 S S TR
—_— S

The two matrices are equal. In the equality of matrices the
corresponding elements are same. Hence from the above matrices we

find x=3, y=3, z=3 and w=4

(=9

Herex=4,y=1,z=1an
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-:10.13:-

Solve for x,y and z if

[x ¥],[2x -v]_
'Ly z| |3y -4z

SOLUTION
2

} [2x -y [6
+
z 8

%
| 3y —42J

6
8

X

|.\.

We first add the two matrices of left hand side

b~

c i

o

X -y 2%, =¥ 2+2x y-y 3x 0
+ = =
= Jy -4z v+3y z-4z 4y -3z
Hence : '
3x 0116 0
4y -3z| [8 9
From the two equal matrices, we have
3x=6 4y =8 -3z=9
Xx=2 y=2 z=-3
-:10.14 :-
If
2 -5 1 1 -2 -3 S S
3 0 4 0 -1 5 41 -1 -1
Find the 3A+4B =2C '
SOLUTION
Lo Sfre2.081 0 {0 1.2
13 0 -4 0 -1 § s
3JA+4B-2C
[2 -5 1 6 -15 3
3A=3 : =
3 0 -4| [9 0 -I2
-2 3] [4 -8 -12
4B =4 =
0 -1 5] |0 -4 20
FoU L 2 i [0, 24
2C=2 =
R S 2 2 =2
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e 6 =15 31 4 -8 -12
vt R B

GEd V58 342 10 =237 -9
Clogn @4 =12+200 19, 4 8

3A+4B—2C:[10 -23 -9]_[0 2 4]
9 -4 8| {2 -2 -2
10+0 —23-2 . —9-47 [16 =25 -13
_{9—2 442 8+3}[7 3 m]
-:10.15:-
Find XZ, ZX and XY, if possible for
2 3
x=[1],Y={1],z=2 1 4]
3 0
SOLUTION :
2 22) 2) 24)] [4 2 8
Xz={1{[2 1 4]=[12 1) WH|=|2 1 4
s 6.3 92

3 H2) 31 A}

- |2
zx=[2 1 4]1[=2@)+1D)+43))=[4 +1+12]=17
3

2113
XY =|1| |1 |=Doesnot exist
3110

-:10.16:-
Verify that AB = AC, but that B # C, for

A=[2 4}3{1 2}““:[5 6]
12 1 -1 -1 -3
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SOLUTION

el 3]

_[2D+41) 2(2) + 4(1) |12+4 -4-4 [6 0
L+ 2a) 12)+2¢-1] [1+2 2-2[7|3 0

and

it

_[2(5)+4{—1) 2(6)+4(—3)J__[10—4 IZ—-]ZJ_[(S OJ

1(5) + 2(=1) 1(6) + 2(=3)
Hence AB = AC where B # C

529 %<61° (3 o

-:110.17:-

316 4 1 1
A=12 1 o B=/2 1 3
T8 225 5 21

Find AB and BA. e
SOLUTION

If

2(4) + 1(2) + 0(5) 2(1) + 1(1) + 0(2) 2(1)+1(3) + o)
1(4) +2(2) + 3(5) (D +2(1)+3(2) (1) +2(3) + 3(1)

(1242430 341412 3+3+6] [44 16 12
84240 225140 2xne0fliy 1 s

I

[3(4)+ I2)+6(5) 3 +1+62) 31+ l(3)+6(l)}

4+4+15 1+2+6 1+6+3 23°9 10
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FE- 1 T3 8
‘BA=|2 1 3]|2 1 0
|5 2. 43[1423

[4(3) + H2)+ (1) 4()+1(1)+1(2) 4(6)+1(0)+ 1(3)
=123)+1(2)+3(D) 2+ (D) +3(2) 2(6)+1(0)+3(3)
5(3)+2(2)+1(1) 5(1)+2(1)+1(2) 5(6)+2(0)+1(3)
[12+2+1 4+41+2 24+0+3] [15 7 27
= 6+2+3 2+1+6 12+0+9 11 -9 21
[15+4+1 5+2+42 30+0+3| |20 9 33

-:10.18:-
if
4.1 6 8
A=[313] B={2 1.7 1
4TS 302 252
Find AB. Does the product BA exist?
SOLUTION

= 4 16 8
AB—3 : 3}[2 £ 7 1}

L1256 £5

E 322 32

'3(4)+l(?)+3(3) (+UD+32) 36)+HT)+3(2) 3(8)+1(1)+3(2)
2(4)+12)+6(3) 2()+1I(D+6(2) 2(6)+1(7)+6(2) 2(8) + K1) +6(2)
_'12+2+9 3+1+6 18+7+6 14+|+6]_[23 10 31 31]

__8+2+!8 2+1+12 1247412 16+1+12 28 15 31 29

Multiplication of two matrices is only be possible if the number
of columns of first matrix is equal to the number of rows in the second
matrix. Here the number of columns of B and number of rows of A are
not equal. The product BA does not exist.

-:10.19:-

e alyaf s o
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Show that A(B+C) = AB+AC
SOLUTION

S s ool IR ﬂ
A=l e C=
H S L
B+C_'2 1]{3 3}_{24 1+3}_{5 4}
(6 2] |2 1] [6+2-2+1] |8 3
3 1][5 4] [3(5)+1(8) 3(H+1(3)
2 2] [8 3J _L(S)+2(8) 3(4)+2{3J
[95+8 <1243}, [23: 15
110+16 3+5}=[2e 14]
& 1“2 1]_{3{2”1(6) 3(1)+1(2)}

2 2{[6 2] |20)+2(6) 2(1)+2(2)

F6+6- 3+2]°[12 5
“l4+12 2+4] (16 6

(3 1][3 3] [9+2 9+1
AC = =

|2 2112 ‘1 6+4 6+2
)
{10 8

F2 o5 11 10 12+11 5+10 2315
AB+AC= 5 = =
16 6 10 B 16+10 6+8 26 14

Hence A(B+C) = AB+AC

A(B+C)

-:10.20:-

aofz o] o2 3]

Then find BA

If

SOLUTION-

soaa] ool 5
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S 4 13 1] _[43)+(=12) 4(1)+(=1)0)
2y 0] ] 2032 3 X

[12-3 4+0] [10 4
“I6+% 2407 |12 2
-:10.21:-
2 3][a 2] [31 1
4 5(|7 b| |55 3
Then find aand b :
SOLUTION

2 31Ta .21 [31 1
[4 SM’;- b]f[ss 3}
2 3fa 2 |
[4 5“7 b]
_]i2(a)+3(7) 2(2)+3(b)}_{2a+21 4+3b]
“[4a)+5(7) 4(2)+5(b)| |4a+35 8+5b|

[2(a)+21 4+3b"_ 31 1
| 4a+35 8+5b| |55 3

We can put the corresponding values as

If

We know that

2a+21=31 or 4a+35=55
2a=31-21=10 4a=55-35=20
a=11=5 a=2'=5
Similarly
4+3b=1 or 8+5b=3
3b=1-4=-3 5b=3-8=-5
b=-1 b=1

Hencea=35,b=-]
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-:10.22:-

1 43 2 1.2
if A={2 1 8| B=(0 4 8
12 6 1 4

Then find (i) A+B (i) A-B (i) AB

SOLUTION
A4S 2.1 2
A=|2 1 8| B=|0 4 8

TR = 6 1 4

2 1 2] [1+2 4+1 3+2] [3 5 5
A+B=|2 1 8l+|l0 4 8|={2+0 1+4 8+8|=|2 5 16
6 1 aLd1es”" Sl 2481 |7 2 6

1 4 3} |-2 -1 -2
=2 1 8|+|0 4 -8
11 2 |6 -1 -4

~13=2] [-1 3 1
=[2+0 1-4 s—s]:z -3 0
1-6 1-1-2-4|'|-5 0 -2
: (iii)
. 14 F[2 12
AB=|2 1 8||lo 4 8
1 1 2)[6 1 4

[1(2)+4(0)+3(6) 1()+4(4)+3D) 12)+4(8)+3(4)
=|2(2)+1(0) +8(6) 2+ 1(4)+8(1) 2(2)+1UB)+%(4)
[ 1(2)+1(0)+2(6) WD +UA+2(1) 1(2)+1(8)+2(4)
[2+0+18 1+16+3 2+32+12] [20 20 46
4+0+48 2+4+8 4+8+32 |=|52 14 44
240412 144412 24848 14 17 18
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-}

It
WM
- W
& ok

Then find (i) 2A+4B (ii) AB
SOLUTION

(1) 2A +4B
(10 8 6
=1 {2 5 2
16 18 4

(4 12 16

=|8 16 20

| (12 4 24

10 8 6] [4 12 16
2A+4B=|12 6 2|+|8 16 20

(16 18 4| [12 4 24

[10+4 8+12 6+16] [14 20 22
=1 12+8 6+16 2+20(=|20 22 22
16+12 18+4 4+24| |28 22 28

2A=2|6

oo
LT N % T~ R U R -

o BN e W

g 9 21|13 1 6

(5(1) +4(2)+3(3) 5(3)+4(4)+3(1) 5(4)+4(5)+X6)
6(D+3(2)+1(3) 6(3)+3(4)+ 1) 6(4)+3(5)+1(6)
(8D +92)+2(3) 8(3)+9(4)+2(1) B(4)+9(5) + 2(6)
[5+8+49 15+16+3 20+20+18] [22 34 58
6+6+3 18+12+1 24+15+6 |=|15 31 45
[8+18+6 24+36+2 32+45+12| |32 62 %9

www.taleem360.com



Chapter 10 270 Exercise No. 10

. -:10.24:-
Find (a) AB (b) BA,given
i7 ! -3 9 1
A=16. 2 B-=
{2 12 7}
b
SOLUTION

(a) AB
~

ABJS {’_
v %
(7 7]y o [T 703+702) 10 +70)
AB=|6 2 [2 S 7} 6(-3)+2(2) 6(9)+2(12) 6(1)+2(7)
L ' 1(-3)+8(2) 1(9)+8(12) 1(1)+8(7)
[ 21+14 63+84 7+49 7" 147 56

=| ~18+4 54+24 6+14|=1-14 78 20
| -3+16 9496 1+56] [ 13 105 57

9 1]
12 7]

Lt

(LS RS |
I3
e

(b) BA
BA_’-3 9 1 Z ;_ =3(7)+9A6)+1(1) —3(7)+H2)+1(8)
j2. 127 g TH2ADF12(6)+T(1) 2AT)+12(2)+7(8)

[-2145441 -21+18+8) [34 5
TL1447247 14+24+56] |93 94

o -:10.25:-
Find (a) AB (b) BA, given
4 9 8 1 2 0
A=176 E TB={8 31
1''§ ' 3 0 2 4 <
SOLUTION

(a) AB
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4.9 81K, 220
AB=17: 6 2415- 31
Fs 3l0- 204

[a(1)=9(5)+8(0) 4(2)+9(3)+8(2) 4(0)+9(1)+8(4)
_1 701y 5 6(5) + 2000 T(2)+6(3)+2(2)  T(0)+5(1)+2(4)
1) =5(5)+3(0)  1(2)+5(3) +3(2)  1(0)+5(1) +:3(4)
[4+45+0 84%27+16 0+9+32] [49 S5I 311
_17430+0 14+18+4 0+6+8 |=|37 36 14
(142540 2+15+6 0+5+12| [26 23 1?J

(b) BA
1 2 ol[4 9 8
BA=15 17 {17762
02 411153

[1(4)+2(7) +0(1)  1(9)+2(6) +0(5) 1(8)+2(2) +0(3)
= 5(4)+3()+ 1) S(N+3(6)+1(5)  58)+3(2)+1(3)
|0(4)+2(7)+4(1)  0(9) +2(6) +4(5) 0(8) +2(2) +4(3)
(441440 9+12+0 8+4+0 I3 2112
=|20+21+1 45+18+5 40+6+3|=|42 68 49
(041444 0+12+20 0+4+12] [18 32 16

-:10.26:-
Find (a) AB (b) BA, for a case where B is an identity matrix, given,
23 6 14 1 00
A=18 12 9 B=/0 1 0
24 2 6 0 01
SOLUTION
(a) AB
23 6 14||1 0 0O
AB=|18 12 9|0 1 0
24--2. 61001
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[23(1) <6000~ 14¢0)  23(0)+6(1)~ 14(0)  23(0) ~ 6(0)+ 14(1)]

\[3:i13(n+|_"{n;—w{)) I8(0) = 12(0) - 9(0) 13(!}]-]2(0)*'4:]}!
"-'4(r;+:(r}; 6(0) 2400+ 2(1) - 6(0) 24(0)—2{0)—0{|;J

[23+0+0 0-6+0. 0-0+14] [23 -6 14]

-|J,xﬂ-0+n 0+12+40 ()—n~o| 18 12 9‘

(244040 0-2+0 0-0+6 LZ‘ 2 6|
(b) BA

i S e T B

AB= [0 1 0"18 12 9
lo 0 1][214 2 6 |

[1(23) +018) + 0(24)  1(6) +0(12)~0(2) 1(14)~0(9) + 0(6)]

=1 0(23) +1(18) + 0(24)  0(6) + I(12) + 0(2) 0(14)+ 1(9) + 0(6)

10(23) + 0(18) + 1(24)  0(6) + 0(12)+ 1(2)  0(14) + 0(9) + I(6)

234040 6+0+40 14+0+0 (23 6 14

=1 0+18+0 0:12+0 0+9+0|=/18 12 9

0+0424 0+0+2 0+046/| (24 2 "6

-:10.27:-
Find the determinants of the following matrices.
i) A.:rz 4] i) B:’-c e
LS 6J : n p
iii) C= 6 2-|| | iv) D_=‘15 8
[ 4 1] _ 13 4
SOLUTION
(i)
A= g lht:nlAl;‘2 41“]"—”0"—8
SRR IS S
(i)
o p) =
B= then |B| = =cp-mn
n p ‘n
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(iii)

[6 2] 6 2|
CT‘ L then C - [=6—8=-2

L~'1 ]J e 15

(iv)
‘"5 gl 15 8

D=1, 1J then |D = | 1_=(Jf_:' -24 - 36

3 iy

-:10.28:-

Find the value of x when

{8 x} ii) [2 _1]
i 2 :sasmgular matrix S is a singular
SOLUTION
L

} is a singular

9]

BN |
then |=0
2 4|
32-2x=0
—2x =—32
2x=32
x=16
-:10.29:-
Find the inverse of the following matrices.
i 4 6 ii -3 27
}_ A= ) B=
10 8 56 ~18
iii) 10 iv) 1 0
C= D=
_ 0 1 03
SOLUTION
il
48]« 4 6\ :
= . A= =32-60= 28
10 8 10 8
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= ST o e e g
e P [4 6 128 28|_[14 -1
28|10 8] |10 4 |5 .2
28 28] 14 14
G '
B\ 29 S aaiagl
B - . B =54 162=-108
6 18 1"l-6 -18]
3 18 :;3} 6 -9} L4
gt P =18 27 lh0m 08| |36 36|_|6 4
108 6 3] | -6 EJ et el
108 108 36 36 18 36
(i)
10 1 0
: €= T
01 0 1
c=af 01? 1 0
1o 1] |o 1

(iv)

-:10.30:-

Eie
If A= B-
0 8 0 1
Provethat () AA'=A"'A=1

(ii) BB'=B'B and

(iii) B> =1

SOLUTION
()

Aafs! |ﬁ—2 I 16-0=16
BBy S lE RE Eeasiibnn
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Baied
) 1{3 ‘1]_ 16 16
16|10 2 0 Ea
16
8 1] [16 D
b ilgs = T e 1
A } 16 16]_ |16 16 ]i’e :L 1
WS | Rl (R GT BB i S L
16 1 L 16
(8 alcilis 8 8
A'a=|16 16 12 1_|76™" 16 16 :ll U}_I
6 e |0 Bl e gilh F 10
i 16 I 16
Hence AA"' = A”'A -
.,
1 0 1 0
B= . Bl= =1-0=1
0 1 Bii 44

0 1
(iii)
s V203 -0 I-0
B = = — l
0 1]]0 1 0 1
-:10.31:-
Solve the following sets of equations with the help of matrices.

= ) x+ty=8 b) 2x+5y=19
2x-y=7 x+3y=11
c) Ix+2y=1 d) 3x+2y=12
S5x-3y=27 x+S5y=17

www.taleem360.com



Lhapter 10 276 Exercise i»..

e) 2x-3y-| f 7x-3y=3
Xtdy=¢ 2x+y=2
SOLUTION
(a) X Fy=8
2x-y=7
Here

sl Axef] eoff

AX=B
X=-A'B
l
! | }‘T-I.I-?.‘—“—3-FU

Ln

; e |
51 R S
33 /
3
3
6

X= “J: -
ly

Therefore x =5, y= 3

Wil hoLa | —
L gy
l_-;__ﬁ
-~ e L
fos iy
it
I e e
(=

W |
140 - Tin

(b) 2X+5v=19
X+3y=]]|
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P —ﬂ_?3 -5
R

(x] 3 “-5][19 57 550 ]
[_\r‘J Lv] LI R —]94,‘!3J 3J
Therefore. x =2.y=3 .

(c}- SHE R =)

Sxni By= 0

AX =
X B :
3 2 FEx = ]
5 =3|1y 29
S Al d
|A| = ——9-10=—=19%0
BRE : _
e S
aeton bR e iestg
19]=5 3| {3.53
SRS
e L 3 54 37
el f=t19 719 bt 119 19 [_| 19 | |3
y|7|3 D|27]7| 5 _8117| _76|7| 4
1919 19 19 | 19
_ " Therefore, x=3,y=-4 :
(d) 3x+2y=12 ..
x+S5y=17 e 7
3.2 X 2
1 5 y 17
AX =B '
X=A"B
32
-1=| |=1&2=13¢o
1.5
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5 2
_,‘_[_{5 —.2}2 e
3l-1 34 dakad
3 13
5 2 60 347 [26]
xH B B m: B Bn H
3 o LT iz BHTIS8 g
13 13 1B 3l 13
Therefore. x =2, y=3
(e) 2x-3y=1
Xt4dy=6

i T e

B gt s e
11 11 SRS 11
Therefore, x =2,y = |
(H 7x-3y=3
2x+ y=2
Here
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PERRLE i
13|-2 7} |22 71|
13 HJ
A2 S0 R
PR A TR R T e
y -2 7|2 -6 14 8
——r— g ._._.—+_ —
13 13 13 13 13
Therefore, x = "3, y =/
-:10.32:-
Solve the following sets of equations with the help of matrices.
i ) x—Gy=-1 i), 3 3
3x-2y=-4 2 T3
x—2y=2
SOLUTION
(a)
(i) 2x -6y =12
3x-2y=-4
Here
2 -6 [x -12
A=|_ - , X= s B=
¥- <2 y -4
So
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|2 -6 -
A ~-1+18=14=0
|3 =2
The matrix A s non—siq;._:ular. A exists.
w3 s
A { 6l 114 14
= = b - Pl
141_ e 2 F —_|
Lia 14]
LT ol
Xzi-“}fu 141"'3]_, 14 14| _[14]_19
I B | i B ; s & | | |
y) 3 20| 4] |36 8 PJ 2]
- % B 14 14] (14
Thereforex =0,y =2 i
(11) 3 "3
Xy =—
2R
Iy =2
30 x] =
Ilere. A=|2 A= s B=la
' 1 -2 LY ] 2
LS H 2
So 2 =14 :
1 =2|LY] |2
2"

I

A

3
Al=] 2 !F-S-l——zlf{)
1 i

The matrix A is non-singular, A exists.

e e R

YO pad B SR g G VR s S O AN
gl (L 2H i3 3312471 -9

4 8 16 4] L 16 16 ]
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= ¥ 5 pRs )
Therefore x = ooy = i

(b)

. Y N
4x + 8y =24
Here :
: Py : 10
AL e
8 y |24 ]
So '
elee U R P L
4 SJL’J 24
AX=B=>X=A'B
273
Al= |=16-12=4%0
S e
The matrix A is non-Singuiar. A’ exists.
g -3 -3
5 Al =  Beed S
eyl XLR L S L gAY 4
i S OE e Bl b
B Sieley O 158 (SRRbed A1
. '? -3 -
X & =t 72 H[10] F20-18] |2
X: :A B: | == =
y L I e DS DA
=

Thereforex=2,y=2

; (F)
Ix +2y= 12
" 4x+5y=123
I-_!ere
3.2 [\ 12
A= . X= . B=
4 5 L] 23
So
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[ |
|A'=/ |=15-8=720
L DTS
The matrix A is non-singular. A exists.
RGeS
a—t ] 3 —271_ T
74 3|

>
I
e
S Bt =
|
>
=
|
L*-JIJ- ,__JI
ufu-q“
! %]
28]
s
1]
=)
|
S =
oe Ic
I~
A~
el IO‘
I
=~ s
LB G
I}
ey
)
L]

r 2 3
: { 7 7 7
Thereforex =2,y =3
-110.33:-
Solve the following sets of equations by Cramer’s Rule
a) 2x +4y =§, b) x+3y=3
6x—y=1 2x+5y=7
€ x-2y=1 d) Sx+2y=4
2x -5y=1 3x-2y=12
SOLUTION
(a)
=

' 2 4 5
Here "1y 8ag = and 5 =[

. a5 adyy 6 -1 b 1
By Cramer’s rule the value of x and y are
b

P ap 5 4

S b, a, Jl —IL _5_4:__9 zi‘ \
4, ajp 2 4 -2-24 =26 26
8y ay ‘5 _II.
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and

ay by 25
|ay b, B SN2 0 =20
L2 OSSR LT i e i T T
ay a:z’ 6 ‘“Ii
Hence x = 9/26 and y = 14/13
(b)
x+3y=3
2x + 5y =17

s o

a“ 3]2_ | 3 b] 3
Here = and =
dn 322_ 2598 bz 7

By Cramer’s rule the value of x and y are

b s b 19s
R e | RS P
X =- = = :—:6
a, a, 25
and
a;; b

= — = _-——_—1
4 B au’ ‘1 3’ 5~6 . =1

2 5]

a; 2apn
Hencex =6 and y =-1

(¢)
x-2y=1

&
st 22]-[3 ][]
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