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Question 1

Given:

pig=wri.e
This means:

P_T 4

g s
for some constant £.
So:

p=kq, r=ks

We will use this in every part.

1)
8p—3q 8 —3s
8p+3g  8r+3s

Usep = kg, r = ks.
Left side:

80~ 3q _ 8(kq)=3q . q(8k—3) 8k—3

8p+3g 8(kg)+3g qB8k+3) 8k+3
Right side:
8r 38 8(ks)—3s _ s(8k—3) 8k -3

8r+ 35 8(ks) +3s s(8k+3) 8k +3

Both sides are equal, so proved.

(i)

Againp = kg, r = ks.

g p3 + 53 _ 2
@ +s g
First simplify the fraction inside the cube root:

q3+S3 q3+33 q3+S3 q3+53

So:



:13/3:
q3+33 k
But
-
q
So:
y p3+7.3 :}2
P+ g
proved.
1(Gii)
3 3
24 a2y o 2442y -
R il GRS R

This ratio means:

gt s

p3 7.3
pral rts
Simplify left side using p = kg.
2 o
potg pPrq
3 - (pl T q2) ’ 3
P P
pTq

Now substitute p = kq:

pEkE, pra=kgtg=Gk+Dg p k¢
So

p2+q2 :k2q2+q2 :(k2+1)q2
Then:

S @+ g EEDg - BeDEEDg | @D

W3q3 Bq3 3
Now the right side using 7 = ks:
2
bl 2 o, Ftus
={(r +s
= ( ) —3
rts

With r = ks



=k rts=ksts =(k+ 1)s, P =
Pt = 2R = (2 4 1)
So:
(et l)s (B2 + Dk +1)s° _ (B2 + Dk + 1)

RHS = (k% + 1)s*

i35 k3 s
LHS = RHS, so proved.

1(iv)
p5+7_5 : q5 +S5 :p37_2 . q352
This means:

P pir?

P+ P52

Usep = kg, r = ks.

Left side:
pPrr _ (kg tksy  EF@AEs s £t s
q5+55 q5+35 q5+55 q5+55
Right side:
p37‘2 B (kq)3(kS)2 i k3q3 ‘]{2S2 s q3S2 o
9357 - g5 . 9352 =k 'qssz_k

Both sides equal £, so the proportion is true.

1)
P9 q r-s s

Write each ratio as a fraction of fractions:

Simplify left side:

Right side:



o _r—s rts  (r=s)rts) _ p* — g
J r s s rs
rts
Now use p = kg, r = ks.
Left side:
pPP-q°  (kgyY-q> K¢ -g FE-1) k-l
rq kq-q kq? kq? k
Right side:
R SR () S SR = S LR o (ol BN |
rs ks s ks? ks* k
Both sides are equal, so the required proportion is proved.
Question 2
Given:
a:b=c:dF el
So
a_o_ e,
b_da f
Hence we can write:
a=kb, ¢c=kd, e=kf

We will use this form.

2(i)

atb+atet —e'f o

First simplify the left side using a = kb, e = kf.

Numerator:

Substitute:
at =k,

So:

BB B
Cl4b2 JFCIZQZ *€4f
al — ]{sz, 6‘2 e kaZJ 84 - k4f4

attt =iktet Bt =it



2 = (PR = kB
=K f= K
Therefore numerator:
= BB RS B = S+ B )
Denominator:
O B2 £
So:
a'b? + a2t — etf JA(BS + 22— f5)

_ _. iy
BB bR

Now the right side:

4
R

Both sides are equal to k*, so the equality is proved.

2(ii)
atb+c*d+ éf Yete
ab? + cdi+ of2 p+d+ [

Usea=kb, c = kd, e = kf.
First the numerator:
@b =(kb)’b = k2B - b = k*b°
td = (kdyd=Ed - d= k&
f =k =K1 =K
So numerator:
=B+ &+ 1)
Denominator:
ab? = (kb)b* = kb
cd = (kd)d® = kd’
ef? = (kN2 = kf°

So denominator:
=k(E + &+ f)

Therefore:



abt+cid+ef _ BB+ +)

ab? + cd? + ef? B3+ +13) ¥

Now look at the right side;
ate¥ e = kbt kd+&f = Hb+ d+f)

So:
atcte  kbtdtf) .
bt d & F brd+ F

LHS and RHS both equal &. Hence proved.

2(iii)

ac ce ed (12 6‘2 82

b & B R P
Againuse a = kb, ¢ = kd, e = kf.

Left side:
ac _ (kb)(kd) _¥*bd _ 22
bd bd bd
ce _ (kad)(kf) _ Bdf _ .
df df df
ea _ (k)kb) _ K*fb _ 2
' 2 N A

So:
ac ece ead 5 AT
—t—+ — ==
b & Th 4k vk =3k
Right side:
2 (kbR KB

S0

LHS = RHS = 3%2. So the relation is proved.
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