SOLVED EXERCISE 3.1

1. Express the following as a ratio a :
(lowest) form.

(i) Rs.750, Rs. 1250

Solution:
750:1250
=EQ:_|35_9 (Divided by10)
10 10
=75 125
75 125 : »
= —— Divided by $
10 10 ( Y=
=15:25
=-l—5:£5- (DividedbyS)
5 5§
=3:5
_ 3
4
(ii) 450cm,3 m
Solution:
450 cm :3m  =450¢m : 300 ¢m Im =100 c¢m
=450 : 300
... (Divided by 10)
10 10
=45:30
=i—5-=§—9 (Divided by 5)
5 5
=09:6
9 6 .
=— = — Divided by 3
Fo5 ( y 3)
=3:2
3
)

(iii) dkg, 2kg 750gm

Solution:
4 hg @ 2 kg 750 gm = 4000 g : 2750 g

b and as a fraction in its simplest

| hg = 1000
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(iv) 27min 30 sec, 1 hour

Solution:

27 min. 30 sec :

(v) 75°,225%°

75,225

75°:225°= —:
5 5

=15:45

134

s

WlWw W

15
15
3

5

= 4000 : 2750

400 2750 5 &
= 10 T (l?wnded_by 1_0)
=400:275
400 . 2
—-5- = —-:—-5- (Divided by 5)
=80:55
D 2 (Divided by 5)
5 §
=16:1]
16

i
|

11

1 hour = (27 x 60 + 30) sec : (1 x 60 x 60) sec

=1650: 3600
1650 ~ 3600

10 10
=165:360

165 360

"5 s
=33:72
=3T3=? (Divided by 3)

(Divided by 10)

(Divided by 5)

(Divided by 5)
(Divided by 5)

(Divided by 3)
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2. In a class of 60 students, 25 students are girls and remaining students are
boys. Compute the ratio of

(1) Boys to total students
Total students = 60

Number of girls students = 25
Number of boys students = 60 — 25 = 35

25: 60 =3§5-:? (Divided by 5)
=7:12
(ii) Boys to girls
Solution:
35:25 = 355 : 255 (Divided by 5)
=7:3

3. If3(4x-5y)=2x-7Ty,find the ratio x : y.
Solution:

3(4x -5y)=2x~Ty

12x - 15y =2x -7y

12x —2x =15y -7y

10x =8y

x_8

y |

x 4 i B

— = — ( Divided by 2)
y 3

=> X:y=4:95

4. Find the value of p, if the ratios 2p +5 : 3p + 4 and 3 : 4 are equal.
Solution:
As the given ratios are equal, so
2ptS5:3p+4=3:4
2p+5 _3
Ip+4 4

3(3p+4)= 4(2p + 5)
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9p + 12 =8p + 20
9p-8p=20-12
p=8

S. Iftheratios3x +1:6 +4x and 2 : 5 are equal. Find the value of x.

Solution:
As the given ratios are equal, so
Ix+1:6+4x=2:5
Ix+1 2
6+4x S
* 5(3x +1)=2(6+4x)
15x +5=12+8x
IS5x - 8x =12-5
X =7
Dividing throughout by *7°, we get
X =1

6. Two numbers are in the ratio 5 : 8, If 9 is added to each number, we get a
new ratio 8 : 11. Find the numbers,

Solution:
Because the ratio of two numbers is S : 8.

Multiply each number of the ratio with x. then the numbers be 5x, 8x and the ratio
becomes 5x : 8x.

3 Now according to the given condition, we have
5+9 8
8x+9 |

8(8x +9) =11(5x +9)
64x+72=55x+99
64x - 55x =99 - 72
Ox =27

Dividing both sides by *9°, we get
x=3
The required numbers are
5x=5@3)=15
8§x=8(3)=24

7. 1f 10 is added in each number of the ratio 4:13, we get a new ratio 1 : 2.
What are the numbers?

Solution:
Because the ratio of two numbers is 4 - 13.
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Multiply each number of the ratio with x. then the numbers be 4x, 13x and the ratio
becomes 4x : 13x.

Now according to the given condition, we have
4x+10 1
13x +10 2 '
1(13x +10) =2(4x +10)
13x +10=8x + 20
13x -8x =20-10
5x=10
Dividing both sides by *S’, we get
X =2
The required numbers are

4x=4 (2)=8
13x=13(2)=26

8. Find the cost of 8kg of mangoes, if Skg of mangoes cost Rs. 250.
Solution:
Let the cost of 8 kg mangoes be x — rupees.
Then in proportion form, we have
8kg:5kg:: Rs.x:Rs. 250
Product of means = Product of extremes

(5) (x) =(8)(250)
Sx =8 x 250

~ 8x250
5
X =8x50

X = Rs. 400

X

9. Ifa:b=7:8%, find the value of 3a + Sb : 7b - Sa.

Solution:
Giventhata:b=7:6
a 7
or —=—
b 6
Now 3Ja+35b:7b-S5a= oat20
7b - Sa
3a + 5b
b C . . L
_,_7_b “Sa (Dividing numerator and denominator by ‘b’)

b
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#

Hence,
3a+5b:7b-5a=51:7

10. Complete the following:

(i) lf—z-i=£,then4x=
7 x
Solution:
24_6
7 Xx

(24)(x)=(6)(7)
(6x4)(x)=(6)(7)

4x=6x7
6
4x =7
(i) If §=Ls-!)-.theuay =
Ix vy
Solution:
sa_1sb

Ix y

Lad
+

-)
p———— |
NI gjlojorim
— e

Gt

b

~J

A\,
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(5a)(y)=(3x)(15b)
(5)(ay) =(3x)(15b)
(3x)(15b)

ay = —
d 5
ay = 9bx

(5m)(9pq) =(2Im)(18p)
* (9mp)(5q)=(2Im)(18p)

5q =(2im)(18p)

5q=(21)(2)

5q =4I

11. Find x in the following proportions.
(i) Ix-2:4::2x+3:7
Solution:
3x —2:4::2x+3:7

3x ~2:4=2x+3:7
". Product of extremes = Product of means

(3x-2)(7)=(4)(2x +3)
2I1x -14=8x +12
13x =26

Dividing both sides by ‘13°, we get
X=2

Multiplying throughout by ‘105’ (L.C.M. of 3, 5, 7), we get
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el :105x2=|05x-2—§-:|05x1
7 S 3 5

15%(3x-1):21x3=35x2x:21x7

(45x —15): 63=70x:147

- Product of extremes = Product of means

(45x-15)(147) =(63)(70x)
6615x.-2205 =4410x

6615x - 4410x = 2205

. 2205x =2205
Dividing both sides by *2205°, we get

105 x

2 x- 3 x+4
. Product of extremes = Product of means

ggj)(fJ &5

X+4 =§
2x—6 E
3

x+4
3(2x—6)=5(x +4)
6x -18=5x+20
6x -5x=18+20
x =38

(iv) p1+pq+qz:x::pp-q_ :(p-q):
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(r'-q") :
pP+q (p-9)

. Product of means = Product of extremes
p' -q’
P+q
__(p-a)(p—a)(p’ +Pa+a’)(p+q)

(p-a)(p° +Pa+q°)

P +pq+q ix=

=(p-q) (p* +pq+q°)

A X

S = p: _q:
(V) 8—x:1l1-x::16-x:25-x
Solution:
8—-x:]ll-x:16-x:25-X
8—-x:1l=-x=16-x:25-X
". Product of extremes = Product of means
(8- x)(25- x)z(l 1 - x)(16 - )\
200-8x -25x - x" =176 -11x = 16X = X"
200-33x-x"=176-27x~-X"
200-33x=176-27x
~-33x+27x=176-200
-6x=-24
= N =4
(¢) Variation:
The word variation is frequently used in all sciences. There are two types of variations:
(i) Direct variation (i) Inverse variation.

(i) Direct Variation
If two quantitics are related in such a way that increase (decrease) in one quantity
causes increase (decrcase) in the other quantity, then this vanation i1s called direct

variation. A
In other words. if a quantity varies directly with regard to a quantity x. We <av that y is

directly proportional to x and 1s written as y o« X or y = Kx. 1.e., 2 - k.k 2 0.
X

The sign read as "varies as” is called the sign of proportionality or variation, while k #
0 is knowwn as constant of variation. e.g..

(1) Faster the speed ot a car. longer the distance 1t covers.

(1) The smaller the radius of the circle, smaller the circumference is.

(1) Inverse Variation
It two quantities are related in such a way that when one quantity increases, the other
decreases 15 called inverse variation.
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In other words, if a quantity y varies inversely with regard to quantity x. We say that y

. |
1s inversely proportional to x or y varies inversely as x and 1s written as y < — of

X
~k
y= —.
X
1.e.. Xy = k, where k = 0 is the constant of variation.

SOLVED EXERCISE 3.2

1. Ify varies directly as x, and y = 8 when x = 1, find

(i) y in terms of x

Solution:
Given that y varies directly as x.
Therefore y o X
=3 y = kx (1)

Where k is constant of variation.
Put x =2 and y = 8 in eq. (1), we have

8 =K(2)
or 2k =8
= k=4
Put k = 4 in eq. (1), we get
y = 4x.
(ii) ywhenx =35
Solution:
Given that y varies directly as x.
. Theretore y o X
= y = kx (1)

Where k is constant of variation.
Put x =2 and y =4 in eq. (1), we have

8§ =k(2)
or 2k = 8
= k=4
Put k = 4 and x = 5 i eq. (1), we get
y =(50(4) = 20
(iii) x when y =28
Solution:
Given that y varies directly as x.
Therefore y o€ X
=5 y=kx 1)

Where k is constant of variation.
Putx =2 and y = 8 in eq. (1), we have
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