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5. Make a conscientious effort to remember your mistakes, especially in terms of answering
techniques. E.g Take a picture for the mistakes that you made, keep it in a photo album, and
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CHAPTER 3: INDICES

1

5

1 (a) Simplify [ x" J giving your answer in positive indices.
25y* ) 7

b

ANSWET ..t 2]

(b) Solve the equation 93" = PR

Answerx = ... [3]

(c) Given that a > 0 and # is an even number, deduce the number of solutions for the equation ax”" —x = 0.
Explain your answer clearly.
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2px+9qy _ 3

2py +qx ,pand g are constants and 2p = 3q.

2 (a) Itis given that

@) Show that x = 3y.

(2]
(i) Evaluate T
J’P
Answer 2]
Ja+7h

(b) Simplity

16a* —49(a+b)

Answer [3]
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(c) Solve the equation 2" =320—2"".

Answer x = [3]

E
3 Show that 33x+2 _g2" + 27}-"“ is divisible by 5 for all positive integer values.

Answer
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4 (a) (i) Factorise 2px—2p+3gx—3g completely.

(ii) Given that p and g are positive constants, find the value of x for which 27¥—2p+3qx-3g=0.

ARSWEr X = oot [1]

(b) Simplify’ (-3p7¢" } [P g’ ) expressing your final answer in positive indices.

ARSWEF ..ot 2]
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2x :
5 (a) Simplify s :( v | * leaving your answer in positive indices.

Answer [3]

1 2
(b) Express y in terms of p and ¢, given that E = ?+ -

Answer [3]
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/’u& >
6 SimplifyL ] .
9

ANSWET ..o, [2]
7 (a) Simplify
. 3a 94’
0 S
b (20)
Answer [1]
— }2
()
dy-—6y-10
Answer [3]
2

b) Write as a single fraction in its simplest form + =
(b) g p 6x—2 " (3x-1)

Answer (2]
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9

1= _
(©) Solve =1 =017

ANSWer X = ..ot [0 [3]

8 (a) Expressing your answer as a power of 6, find 6 +6 " x6'.

ARSWEF .o, [1]

(3x%)
21"

x5x 4+ Tx".

(b) Simplify

ARSWeEF ..o, [2]
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L] \I :;
9 (a) Simplify ( p! J . leaving your answer in positive indices.
g

s

AnSWer ......ccoveeeeieieee e [2]
(b) Given that 8" =16"_ find the value of b.

1

Answer b .......cocoveeeiiiieeen e [2]

017

. . 2018
10 Without using a calculator, show that 5 57" is an even number.

Answer

[2]
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1
11 Given that E:“._‘x 64 =1, find £.

Answer k = [2]
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. L 3—x_, X
12 (a) Solve the inequality —— =2~ T

ARSWeEr ... cooviiiie i e [ 2]

3y b

(b) Express as a single fraction in its simplest form (3-25) (2y-3)

Answer .......ccocoieeeieeiev e eee e [2]
6p'q 3p'q y r
(c) Simplify 15r ’ 5 4" leave your answer in positive indices.
Answer .......ccccooeeeieeienieiieaee .. [2]

TR
(d) Simplify Lj} . leave your answer in positive indices.

Answer ............ccooeviiiieeeen o [2]
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. 8 3
(e) Solve the equation ————=3.
x x+l

ANSWer X =.......cccccees OF cveeeveeeeennnnn [3]

13 The following table shows the world population by region in 2020.

Region Population
Asia 4.64x10°
Africa 1.34x10°
Furope 7.48x10°
Southern America 6.54x10°
Northern America 3.69x10°
Oceania 42,677,813

(a) Express the population of Oceania in standard form, correct to 3 significant figures.

Answer .........ccoiiiiiiiieeee 1]
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(b) Calculate the percentage of population in Asia compared to the world population.

Answer ... eev e iee e % 2]

(c) From 2019 to 2020, the total population of Japan decreased by 1.3%. The population of Japan in
2020 is 1.261 x 10® . Find the population of Japan in 2019. Give your answer in standard form.

Answer .........ccco i iee e e [2]

(d) The population of Africa grew by 2.5% every year for two consecutive years from 2018 to 2020.
Calculate the population of Africa in 2018. Give your answer in standard form.

Answer ........ccceee i ieeiee e [2]




BRIGHT
CULTURE Specialist in Secondary Science and Maths for 2000+ students

1
g1) 4
14 Simplify L -*J x(3%) .

Answer .........ccceee i iee e e [2]

15 (a) Given that :2x5" = ——, find the value of x.

2] =
513

ARSWEFr X = oo ivii e e [2]
(b) The radius of the base of a cylinder was increased by 30% and its height was decreased by 30%.

Find the percentage change, if any, in its volume.

ANSWET .. ooi e 20 [3]
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;
4 . 4(x+7)

16 (a) Express 2—3x 2lx '—5x—6 asa single fraction in its simplest form.

Answer .........cceee e ieeeeeeee e [3]
(810 (P . sitive ind
(b) Simplify [_fj +| _] . leaving your answer in positive index.
g \3q”
Answer .........cceee e ieeeeevee e [3]

(c) Given that ,, _ . 3n-7 . express n in terms of k and m.

Answer .......ccievieiieiieieee e [2]
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17 Simplify

(a) abxa’h’,

ANSWET ..ot [1]
-1
(b) ( 27 ]-T
? .
X
ANSWET ..ottt [2]
ay 1
18 (a) Simplify (L) X (xy?)?
i
Answer (8) .oooiiiiiiii [2]
(b) Given that 2* =5, find the value of
(1) 8%,
Answer (D)(1) .oovviiiiiiiiiiiii e, [1]

(if) 2! .

Answer (D)(A1) ..ovviiviiiiiiii [1]
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ANSWERS
Qn Solution Marks Total
Marks
la \'_L‘ 1 M1 2
¥ VP (25 )
25_];"‘J ox
_ 5 Al
X
Alternative Method:
I
(x5 )2 _ x° M1
25_]"‘1 5 |y—2
57 Al
x
. |
1b gl_ﬂ.|'31. _ o 3
) M1
'3-. K:iT = ~h-3r
33-1’ — 3 fi+dx
2+x=—6+31 Ml
—2x=-8
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Ic

x(ax""' =1)=0

Ml
x=0orax"'-1=0
When ax™ ' —1=0,
n-1
ax" =1
. . Ml
If 1 is even, n—1 is odd.
Hence, ax""' =1 will have 1 solution.
There will be a total of 2 solutions for the given equation. Al
Alternative Method:
ax" =x
t 1
x"=—x
a
When n is even, we will have a curve and a straight line as seen below. | M1, M1
(1 mark
for each
4 sketch)
N /, :fl Y
a/,,
.
~ /.' /| X
AAOXT =
aper ¢ Al
Hence, there will be 2 solutions for the given equation.
2 | (a)() 2px+ 9y _ )
2py+gr
2px + Yqy = 6py + Igx
2px = 3gx = 6py = 9qy
x(2p 3q)=3p(2p 3q) [M1]
Since 2p # 3¢, 2p=3qg #0
x = 3y (shown) [Al]
(a)(i) 2
|H.
vy _x M1
v y
=3+ 1 [A1]
=4
Ja+7b Ja+7b
164" -49(a +b}" ‘ da+T(a+b) || da-T(a+h) | [M1]
Ja+7h
(Lla+7b)(~3a-T7b) [MI1]
1
“lla+7h
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(C) 2.\I.:I 32{}_2.”]
27 42 =320
2'%2+2'x2° =320
2°(2+8) =320 [MI]
2 =32
=27 [M1]
¥s [Al]
3
33T+a 92 +{-}?‘}\‘l — 3-“‘(|2 q}){+33\’|3 Ml Mfexpress all
) 3520 3 in index
I -1+3) notation with
_ 333[{35) base 3
_ ) ) I ™ 1Yy Al Any multiple of
Since 35 15 a multiple of 5, hence 3™ -9 + 2 1s divisible 5
by 5 for all positive integer values.
(a)(i) 2px—2p+3gx-3g M1
=2p(x—1)+3g(x-1
Pl ) q( ) Al Grouping (2p +
=(2p+3g)(x-1) 3q)
(ii) (2p+3g)(x=1)=0
(x—1)=0 or (2p+3q)=0 [optional in this case.] Bl
x=1
b ( 1 Yo 1y
®) (3pa") (rq")
_ 4 -2 -6 6
=9p ? P9 M[1] (correct use of (ab)" =a"b")
=9p7¢"
4
_%" A[l]
P
@) 2 () 2 (k)
L Lx) 1 a2y [M1]
2 x
I 4y
x4y [MI]
[
3
Ty [A1]
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(b)

[— = | — = |2

+
e

[Ml]

|
T

T
=]

— o
I
"
LI <]

e

R R I N S

b
oy
L

[M1]

Cl-pg

(3¢°)p’

Ox+1

—(5+2)
2(3x—-1)’

(a)i (b) (c) (d) x=1or-6
3a y+1

(a)

65 +6—3 .. 63 — 65—1—3J+.‘.
— 611

(b)

(3x7)
1x*

x5x % +7x"

27x" 5
= Tx—+7
2lx" x

n
i
|

10

i]ﬂlﬂ _ izﬂl?

- 52“"‘{5_1)
_ SEHIF ){4
2017 i 5.!0'.3 _Slﬂl?

Option 1: Since 4 is an even factor of 5" -5 is an even number.

Option 2: Since 5" — 5" is a multiple of 4, which is an even number, 5" —5"" is an

even number,

Option 3: Since 4 is an even number, and an even number multiplied by any number is

018 217 -
even, 370 =5 1s an even number.
1
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|
11 E;Tx 64=1
gk gl —g?  MI
8|. k — 80
1-k=0
k=1 A
12 @ 5 . I
a 3
3—x p 6—x (M)
2 3
9-3x=12-2x
x=-3 (Al)
(b) 3} N v _ 3}7 B }’(3—2}’) {M]}
-2y @) G2y (o)
_3y-3y+2y°
2
(3-2y)
__
o] (A1)
(©) 6p’q 3p'q’ p'_6p'q 5r  p'
157 S5 ¢ 157 3pq ¢ (MI)
2 2+4-3 _1-2-2_,1-3
B r
3 q
_ E 3 -3 -2
=3 Pt
2p
- 3(}'1!"2 (A”
© 2 2
v 3 _(277)3 (M1)
27¢ v
3319 ;
)
_o (A1)
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()
8.3 5
x x+1
3+ 3, (M1)
x(x+1)
5.:( +8 -3
x +x
S5x+8=3x"+3x
3x"—2x-8=0 -
Bx+4)(x-2)=0 (M1)
x:m_% (A1)
13 (a) 427x10" (A1)
T
(b) Percentage of population in Asia = 46410 —x100%  (MI)
(464+134+74.8+654+36.9+4.27)=10°
T
= 4ML”}Tx](_].:]%
779.37 %10
=59.5% (AD)
(c) 4
Population of Japan = % (M1)
=1.2776x10"
=1.28x10* (A1)
(@ Population of Africa = M
P ro2sy M
=1.28x10° (A1)
14 9
10
15 (a) 2x5 = s (b)  Let the radius of the cylinder be » cm and the height be /1 cm.
5 = 3 Original Volume = 7r’h
-'-4"2_5 5 New Volume = (1 .31']1 (0.7h)
—5x53
JI = Em‘:h
5°=5
1183 arth—nmr'h
By comparison, Percentage change in Volume = mnn—,x 100%
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16 (a) 4 4(x+7)

2-3x (3x-2)(Tx+3)
_4(Tx+3)-4(x+7)
(2-3x)(7x+3)
_ 28x+12-4x-28
©(2-3x)(7x+3)

_ 24x-16 16— 24x
T (2-3%)(7x+3) | (3x-2)(7x+3)
R
“(7x+3)

g \3¢°
-10
=3pg~ xrx qas
=i =12 _15
T
B l!,:",.I.“-
Rlg'

(©) m In-7
k"\f 4

m’ B In-T7
K 4
Am 7 =3n
[E
am> 7 dm” + Tk’
n= —+— 0O = =
w3 3k

17 (@) Fxa =6y ()i @p=5=125 (Ob)ii) ==2




