Chapter 11

FORMULAE

In previous classes, you have learnt how to express a mathematical statement as a
formula, using literals and symbols in place of words. You also learnt changing the subject
of a formula and its evaluation by substitution—replacing the literals with particular
values. In this chapter, we will strengthen these concepts and solve a few tougher

problenf}i “"—W_\f\

g

An equation expressing the relationship between two or more quantities is called a
formula.

To express a statement in the form of an equation using literals and symbols in place of
words is called framing the formula. Q

We illustrate the concept with a few examples. (W%

Example 1. _"/ Raman’s present age is x years ?and his mother is 26 years older than

him. After 14 years, Ramaﬁ% will be half as old as his mother. Write the
formula for this statement,

Solution. Given Raman’s present age = x years
His mother’s presentjage = (x + 26) years
After 14 years,
age of Raman will be (x + 14) years

and age of his mother will be (x + 26 + 14) years i.e. (x + 40) years
According to given information,

x + 14 = %(x + 40), which is the required formula.

A shopkeeper buys a kg of tea at the rate of Tx per kg and b-kg of tea at
the rate of ¥y per kg. He mixes the two brands of tea and sells this tea
at the rate of Tz per kg. Find :

(1) his profit (if) profit percentage.
Solution. (i) Cost of a kg of tea = Tax
Cost of b kg of tea = T by
Total cost of (@ + b) kg of tea = X (ax + by)
Selling price of (@ + b) kg of tea = T(a + b)z
Profit = S.P. — C.P. = ¥ [(a + b)z — (ax + by)].

fi
(i) Profit percentage = kpéopt x 100 ]%

r(a+b)z—(ax+by)x109)% 4 N _
\ ax + by e i
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In a shooting competition, a marksman receives 2 if he hits the mark
' and pays 50 paise if he misses it. If he hits the mark x times and tried
60 shots, find the money earned by him.

Solution. As the marksman tried 60 shots and hits x times, so he misses the mark
(60 — x) times.

Since he receives ¥ 2 on hitting the mark,
.. for x hits, he receives T 2x.

As he pays 50 paise i.e. X % for missing the mark,
-, for (60 — x) misses, he pays %(60 — X).

s. The money earned by him =X (Zx - %(60 - x)) =3 (%x —30)_

In a two digit number, the unit’s digit is x. If the ten’s digit exceed its
unit’s digit by 3, find the number.

Solution. Given, in a two digit number, the unit’s digit is x.
As its ten’s digit exceed its unit’s digit by 3,
its ten’s digit is x + 3

. The number = (x + 3) x 10 + x.
[For example, if the unit’s digit is 2, t @ n’s digit = 2 + 3 = 5. So the
number is 5 x 10 + 2 i.e. 52.]
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() statements :
: *!3. vay 23, you get 7 more than thrice the number.
| than its breadth x units, and the perimeter is 7 times the

wil f‘he_.:thre‘efﬁmes old as she was 2 years ago.
nf' Its radius 7 units.

fference between the squares of its outer radius
i * &b
.°=j'-?.u'w ) atiﬂmfsdlglt is 4 times the sum of its digits.
H‘,' 3' 3" :._{,;5 j}'n I m Eﬁ‘éiﬁ?': € _f_ﬂof' an n-sided polygon to all other
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MASTERING MATHEMATICS - VIII .

¥ CHANGE OF SUBJECT OF A FORMULA St

Subject of a formula is the variable which is expressed in terms of the other variables

involved in the formula.

For example : r

The perimeter P of a rectangle is given by the formula '
P = 2( + b), where [ and b are the length and breadth of a rectangle.

Here P is the subject of this formula.

The same formula can be re-written as

)il = g _ b, 1 is the subject of the formula.

(i) b = g _ 1. b is the subject of the formula.

Evaluation of the subject of the formula

To evaluate the subject of the formula, proceed as under :

Substitute the values of all the variables (except the subject) in the formula and simplify
it to find the value of the subject.

Sometimes, we may have to change the subject of the formula to find the value of the
unknown variable. e N\

Example 1. \_“/ Nine-fifth of the temperature ¥C) in centigrade of body increased by 32°
is equal to its temperatureéyin Fahrenheit (F).

(i) Frame a formula for the above statement, making F as the subject.
(i) Find F when C.= 35°.
(ii1) Make C as the subject of the formula.
(iv) Find C when F = 68°.
Solution. () From the given statement, we can write the formula as

= —E—C + 32°, F is the subject of the formula.

(ii) Substituting C = 35° in the above formula, we get
F = 2 x 35°+32°= 9 x 7° + 32° = 63° + 32° = 95°.
(iii) To make C as the subject of the formula :
From (z), we get F — 32° = %C

= C = 2(F - 32°), C is the subject of the formula.

9
(iv) Substituting F = 68° in the above formula, we get

o 2(68"-32”): -g-x 36° = 5 x 4° = 20°.

In the formula S = % [2a + (n — 1) d], make a as the subject. Find a when
S=60,n=10and d = 2
Solution. To make a as the subject of the formula :

Given  S=Z[2 +(n-1)dl Ryt




=5 §=2a+(n—1)d = 2a+(n—1)d=?§
n
=y 2a=—2§—(n—1)d => a=l[-2§—(n—1)d]
n 2|l n
= = %—%(n—l)d, a is the subject of the formula.

Substituting S = 60, n = 10 and d = 2 in the above formula, we get

60
a—-ﬁ——(lo-—l)xZ 6 —9=-3.

Example 3. _ The area A of a circle is given by the formula A = nr? where 1 = %2— and r
is the radius of the circle.

(i) Find A when r = 3:5 cm.
(i1) Make r as the subject of the formula.
: Hence find r when A = 154 cm?.

Solution. (1) Given A = nir?
Substituting ©t = 27—2 and r = 3-5 cm = % cm, we get
2
= 22 X [z) cm? = (Ez-xzxi) cm?
7 2

Yok
E cm? = 38:5 cm
(ii) To make r as the sub.]ec%%? ormula, we have

A=nrl=r’=—=->=>r3=2 r is the subject of the formula.
Substituting A = 15 2and = =, we get
= 4 em = J154x7 cm = 49 cm = 7 cm.
22 T w22
7
Make u as the subject of the formula : 1 _ 1.1 Hence find u when
= 7 u v
f=6cmand v = 10 cm.
Solution. To make u as the subject of the formula, we have
I S R (TR YRR S |
S e e
=5 e =51 = L , u is the subject of the formula.
u fu v-f
Substituting f = 6 cm and v = 10 cm, we get
6 x 10 60

—
—

cm=-4—-cm=15cm.
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(V) s = ":vr v

(vii) A=2nr(r + h); h (viii) V = 'Jtr’h P B8 .. i

2. IfA=P+ % make T the subject of the formula. Hence find T when A = 575, Pr‘* 5@ 5",':_‘. X
R=6. ,_ ki 2

™
I-'l- | oy -

3. Make b the subject of the formula P = 2(/ + b). Find b When P=72 aﬁd I 22

4. In the formula ¢ = % make b the subject of the fmmﬂa. Hence fmd b whﬂn c=
a=15. |
y -
5. Inthe formula T =27 make g as the subject of the formula. Find g when = — Z 20 and
6. In the formulav=u + at, find : | A X “‘”H'h;z
(i) vwhen u=10,a=2 and t = 4 (ii) u whenv=18,a=25and =2 ::,_

(iii) a when v=25, u =18 and 1 =5 (iv) t when v =37, u = 23&-—175

7. In the formula S = %fz“*(""l)d],makedasthe-whwthef@mu]ﬂ Fmﬂdwh
a=-4and n=15. .51"&1

. In the formula V = 7t (R? — %) h, make  as the subject of the formula 1234

R=14,r=105and = =

w An equation expressing the relationship between two or more quantities is called a
formula.

w To express a mathematical statement in the form of an equation using literals and
symbols in place of words is called framing the formula.

= Subject of a formula is the variable which is expressed in terms of the other variables
involved in the formula. '

w To find the value of the subject—substitute the values of all the variables (except
the subject) in the formula and simplify it.
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