CHAPTER TWO

CHANGE OF SUBJECT

Introduction:

To make a letter the subject of a given equation is to let it stand alone, on one side of the equal to

symbol.

Q1. Given that c = 2mr,

i) make r the subject.
i) calculaterwhenc=20andn=3.14.
Soln.
c=2mnr
Divide through using 2n = L N
21 21 21 2T
Whenc=20andn=3.14
c 20 20
>r=—= =—
2w 2(3.14) 628
=3.2=>r=3.2.
Q2. Given that M =RVL,
i) make V the subject.
ii) Calculate V when M =50, R=20and L =10.
Soln.
i) M =RVL
Divide through using RL =M = ﬂ} >M oy
RL  RL RL RL

i) When M =50, R=20andL=10 =V =4 = 30
RL (20)(10)

=59 _0.25.
200

Q3. You are given the formula 2RV ? = mg.

i) Make R the subject.
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ii) Calculate RwhenV =3, M=5and g =2.

Soln.
i) 2RV? = mg.
ivide th h usi 2 2RV ? _ mg
Divide through using 2V <= vz R—Z—V2
i) IfV=3, m=5andg=2
_Mg _ (52 _ 10 _ 10 B
:R—zvz =262 - @© 18 —> R=0.55.
Q4. Given thata + b = 2R,
i) make a the subject.
ii) calculate a, when b =3 and R =10.
iii) make R the subject.
iv) calculate Rwhena=3and b =5.
Soln.
i) a+b=2R=>a=2R-b
ii) Whenb=3andR=10=a=2R-b, = a=2(10)-3
=20-3=17.
iii) To make R the subject, a + b = 2R. Divide through using 2 = aTJ'b = ZZ—R:% =R
a+b
= R_T
Whena=3andb=5
atb _ 345 _8 _
= R= 2 T 2 T2 4.
Q5. Given that 2V + 3R = 4b,
i) make V the subject.
ii) calculate Vwhen R=3 and b =1.
Soln.
i) 2V+3R=4b=2V=4b-3R
Divide through using 2 = Z?U = 417;3R:> v=12 ;3R
ii) WhenR=3andb=1
:V=4(1)_3(3) =29_%5_ 75,

2 2 2

Q6. Given that the three quantities V, u and t are connected by the formula V = 3u +at?, calculate a
whenV =10,t=1and u=3.
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N/B: Before you can calculate a, you must first make a the subject.

Soln.
V=3u+at?=V—3u=at?
—_ 2 _
Divide through using t2:>Vt23u = %Svt:u =a
V-3u
—a= :
t2

WhenV =10,t=1andu=3

V-3u 10-3(3) 10 -9
= a= = = = -
t2 12 1 1

=1.

N/B:Ifa? =4=a= V4 =2.

If x2 =25=x= v/25=5.

Q7.1f2V=u-ga?,

(i) make a the subject.

(i) calculateawhenV =3,u=30and g=1.
Soln.

()2V=u-ga’= 2V+ga®=u

=ga’=u-—2V.

Divide through using g

ga?  u-2v 2 —u-2V u-2v
> ——=—>=2a —>a= .
g g g g

(i) WhenV=3,u=30andg=1

30 — 2(3) 30— 6
=a= == a= .

:>a=\/?:a:\/ﬂ:4.9.

Q8. The movement of a particle is such that its final velocity V, its initial velocity u, its acceleration a and
its time t, are connected by the formula V = 3u + at? . Calculate the time in seconds when V =

115m/s ,u =5m/s anda = 4m/s?.
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Soln.
V=3u+at?="V-3u=at?

. . v—3u _ at? V-3u
Divide through using a = —Q = = = t?,

a a
V-3u V- 3u
=Stl= "o t= ’—
a a

ButV=115,u=5anda=4

= ,115;3(5): %: V75

=5 = t=5seconds.

N/B: If the letter we are required to make the subject appears twice, then we must factorize it by
bringing it outside the bracket.

Q9. The variables b and v are connected by the formula 5b - v2 = vb + 2. Make b the subject.
Soln.

5b—v2=vb+2 = 5b=vb+2+v%= 5b—vb =2+ v2.Factorize theb

=b(5—-v) =2+ v?

b(5-v) 2+v?
5—v S5—v

Divide through using 5—v =

2 + v?
= b= .
5—v

Q10. Given that av? + 2 = 2v2 — 2¢, make v the subject.
Soln.

av?+2=2v%-2c

=av?+2-2v?=-2c

= av?—2v?=-2c—2

=v%(a—2) =-2c-2,

Divide through using a — 2.

via—-2) _ -2c—2
(a-2)  (a-2)
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:>v2=_zc_2:>v=\/m.
(a-2) a—2
N/B: (1) Ifa?=b=a=+Db
2)lfa3=b=a= b
B)lfa*=b=a= b

@) 1fa®*=b=a= Db.

Ql1l. Giventhat5p3 — 1 = v?

(i) make b the subject

(i) calculate b when v = 10.

Soln.

53— 1 =v%2=5b3=v2+1,

5 5 5

5p3 v2+1:>b3_172+1

)

slv? + 1
=b= = If v=10
3102+ 1 3100+ 1 3(101
:}b: = = _
\/ 5 \} 5 \}5
=3/505= 36.

Q12.1f b3 + 3 = v* + 5, make b the subject.

Soln.

b3+3=v*4+5=2b3=0v*+5-3, =2b3=v*+2 =b3Vvi+ 2.
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