Fully-Worked Solutions

CHAPTER B/ Indices

UPSKILL 1.1

1 (a9 () <10 (¢) x7 (d "

2 a" Repeated multiplications Base | Index
(@ 5 |5x5%x5x%x5 5 4
b)| 7 |TXxTXTXTXxTXxTXxTxT 7 8
©) | K |kxkxkxkxkxk k 6
(d) 20 g;f:ci;rwsz)x e XW W 20
(e) g | XXX X m m "

(n factors)

(a) 3 x3x3x3;81
(b) (=2) X (=2) X (=2) X (=2) X (=2) X (=2) X (=2) X (-2); 256
(©) (=5) X (=5) X (=5) X (=5) x (=5); =3 125
@ (3)%(3)*(5)*(z) (7)< (7)< (2)* (2)* (3)~
2 2 2 2 2 2 2 2 2
1y, 1
(2)’1024
(a) 1296 =6x6x6x6=06"
(b) 2187=3%x3x3x3%x3%x3%x3=3
() 1024 =4x4x4x4xd4=4
(d) =2 048 = (-2) X (-2) X (-2) X (-2) X (-2) X (-2) X (-2) X
(=2) X (=2) X (=2) X (=2)
:(_2)11
(@) 4096=2X2X2X2X2X2X2X2X2X2X2X2
=)n
(b) 6561 =3 x3x3x3%x3%x3%x3x3=3%
(¢) 1331=11x11x11=11°
(d) 2401 =7x7x7TxT=T7*
(a) 512=8x8x%x8=8% -.x=3
(b) 1296 =6xX6X6x%x6=6% -x=4
(¢) 3125=5Xx5Xx5%x5%x5=5, . .x=5
(d) 1024 =2X2X2X2X2X2X2Xx2x%x2x2=21° - x=10
(a) 12°=12x12x12=1 728
(b) (0.9)*=0.9x%0.9x%x0.9x09=0.6561
(¢) (1.53=15x%x15x%x1.5=3.375
5
(d)(%)=4 4 4 4 4 1024

R el ol Ve

(@ 2| 288 ®) 51125
2| 144 5 225
2 72 5 45
2 36 3 9
2 18 3 3
3 9 1
3 3
1 1125=3x5
288 =25 x 32
© 33969 (d) 2 | 10800
31323 2| 5400
3 441 2 2 700
3 147 2 | 1350
7 49 3 675
7 7 3 225
1 3 75
5 25
3969 = 3*x 7? 5 5

10 800 = 2* x 3*x 5?

UPSKILL

1.2A

1 (a) 6 x6 =67+=6"
(b) 84)(8]] X8|3=84+]]+l3=828
(¢) B3m?>x2mx4m’ = (-3 X2 x4) xm**'+% = 24m"
(d) 2610 X K7 X K6 X 4k = (2 X 4)k10+7+6+1 = g2

2 (@) PXEXhXE=h+4%+3

= hok®

(b) 22X 3*x5Xx22Xx5°%x33=23+2x 34+3 x 51+6

=2x3" x5

(¢) 4mn’ x 12m*n® x %m%x = (4 X 12 x %)m”z”rﬂ*“g

= 24mn?!

(d) %p4q2 X %plltf X 78p15q= <% X l X 78>p4+ 11+ 15q2+3+l

4

=13 s
- zpq

3 (a) 212 = 29= 2|2—9

=23

(b) 75+ 78+ 72=715-8-2

(© 8x5+2ﬁ+x=%x5_3_1

(d) —45y" + 9y7 + y° = ——~

4 (a) 24w

(b)

(©

20n16p*
5np?

1043 4+ 82y = (T)W y

18m"n®
15m*n? _(

u|o

=4x

14-7-5

24

10-243-1

= 3wby?

18 )m12—4n6—3

15

=33 —
= 2mp <5><2

mn’

20 >n16—4—3p8—2—3

=2n’p}

15x4

(d) 36x12y10 - 15.X3y - 4xy3 - ( 36 )xl2—3—1y10—l—3

5 (@) (3)°=3"
(b) [(=hyF = i
(© (k)T = -k

6 (a) (2m) = 2mx5 =2m

(b) (5%+ 8)7 —

= 2y

5

4a+8

5 2 =52a+4

(C) (62n)3n - 62:1 X3n — 6(2 x3)nxn) — 66n2
(d) (7x + Z)X -2 - ’7(x +2)(x - 2)

= 7x2 -4

7 (a) (24 x 3% = 240 x 35O

=212 % 315

8 4

1
(b) (3% x59* =3*x5*
=32x 75

i
(©) (a ¢

S\12

-5°)

12 5x12
a4 _b 6
& = b0

3

a
blO
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o\ 6 x>
(d <f—g)2 =2
f8><?
615
= f_zo
2g6 4 24g6(4)
© (35 -5
_ 16g*
81K
(2x*y)? ~ 2242y
8 @ 6x’y 6x%y!
_ 4xhys
- 6x5y1
— 4 8 — 54,6 -1
= (e
- %xsys
(b) (Gmr2 xm*n_ 5°m'On*® x m’n
100mn? B 100mn?

_ 125mn® x m’n
100m'n?

ES

~ 1100

)m3+2—1n6+l—3

404

5
= Tm n
(3a2b5)3 X (2a3b)4 33a2AP53) % Q43D pI@
© (6ab*? x 12a°b* ~  6%a'@P2? x 12a°b*
_27a%" x 164"?b*
T 36a%b* x 12a°b*
- (27 x 16 )a6+ 12-2-3p15+4-4-4

36 x 12
= q"3p!
UPSKILL 1.2B
1
1 (a) g’*=?
1
(b)F=28
(c) 5Smt=—+
3a \s 5b \s
@ [55) =(32)
1
2 @ 2=
1 1 1 1
(b) 4’4=7=@=W‘ s
1 1 1 1
© 8 =gy =y =27 =
1 1 1 1
,2___ —_— p—
(d) 327 = 32 (25)2 - 252 210
1
3 (a)W=3*“
1 1 1 1
RECIRCO T SR
SR NIV SN S
(C) (27)3 - (33)3 - 33 %3 - 39 =3
RS SIS S S
(d) (81)2 - (34)2_ 34 %2 - 38 =3
1
4 @ 37=13
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e
1]
e
1]

1
(¢) 276 = (396 = 3~

1 1
(d) 8112 = (397 = 3¢x5;

1
32 =43
1
33 =33
4 4 :
5 (a) 85 =(2)3=(29)3; m=12,n=3
5 5 1
(b) 25% = (52)7 - (57)‘°~ m=10,n=4

© 2435 = (35)% _ <3ls> :

5 5
(b) 1000% = (10%* = (10)'5; b =15 c=4

4 4
(c) 6255 = (545 =3/5'%, ~b=5,¢c=16
3 3
(d) 12967 = (697 = (f6)% ~b=12,c=7
2 3

= — 6.
7 (@) (m'n k)2 = mnk® = 2

k9

3 3
pe 7 qsrz ey qlzrs

(®) (q8r2> =< p° ) - P’
ShAx ab2c3

(©) a (abe;)zC =S+ -Aph-2-2

c3—8

2 5
) WXy x (xya) _ Xy exaiyizt

8 (

(yz?)? xy376
= x2 -10-6 y%—8—32—4+6
= x My 172
ZZ
= Xy
3 1 3 1
492 x64 2 (T)2x(29 2
1

a) 3 5 1
/343 x3/32 P x @2
_ 73%x 273
7' x 2!
= 73-1xD3-1
=7*x2*
1
=49XF
49
16

1
(3°x5%% _ F¥x5?

V9 % 5/250 32 x5

3 x572

T T
(39 x(59°
_ x5z

3 x5!
=33-3 % §52-1

(b)

UPSKILL 1.2C

1 1 1 1
1 (a) 1253 x 252 = (5%)3 x (5%)2
=5x%5
=25
() 96" x 3 =(32x3)" x3?
-9
EY)



(©

©)

=02x38
=1.6
9\5s [64\4 325 43 \4
(16) X<9> —(42) X(32>
=32x4
=144
5 2
1000° x 100 2 +20% = 10° x 10 + (2 x 10)?
10°
-2
-
T4
2 4
(f) 2435 x(62)*x 83 =32 x (2 x3)*x2*
=32—4X2—4+4
-1
-9

2 (a)

(b)

3 (a)

(b)

3
4

1 3 1
(0.04)2 x 164 = (0.23)2 x (29

52 §r+3 = §6 5 D529
52x><51+3=56+52(2x—9)
2x+x+3=6-22x-9)
3x+3=6-4x+ 18
3x+4x=18+6-3
Tx =21
x=3
1

j— X+2 — X
9 X 27 81

% X 33(x+2) = 34x
325 3 +6 = 3k
-2+ 3x+6=4x
x=4
8m x 4 = 23
(23)m X (22)n =23
3m+2n=3 (1)
343" x 7(7"* 1) = 49
(73)m X 71 +tn+l — 72
3m+1+n+1=2
3m+n=0
n=-3m
Substitute n = —3m into equation (1):
3m + 2(-3m) =3

3m—6m =3
3m =3
m=-1
From (1): 3(-1) +2n=3
2n=3+3
n=3
m=-1,n=3
25"X%= 8
25 -(-2) = 93
Sx-y+2=3
Sx—-y=1 (D)
9(3% ) x 3¥-v=27
32(34;:7;') X 35x—y - 33
24+44x-y+5x—-y=3
9x —2y=1
(1) x 2: 10x —2y=2

B)-2):10x -2y - 9x-2y)=2-1
10x -2y - 9x +2y=1
x=1
Substitute x = 1 into (1):
5(h-y=1
y=4
sx=1y=4

(2
(3

Summative Practice 1

Section A

1

10

[\

4 096
2 048
1024
512
256
128
64

32

16

8

[N NS NS NS NS T NS T NS T NI (ST (S I \S ]

4
2
1

4096 =2
x =12
Answer: A
1296 = 36°
=(4x9)?
= (22 x 3?)?
=24x 34
Answer: D
28X 3V X 64 X 27 =2 X 3¥ x 20 x 3}
= 2x+6 X 3y+3
Answer: B
mZx X mx—6= m24
2x+x—-6=24
3x=30
x=10
Answer: C

a3 _ b a\? a° b a?
— | X —=—X[—] =——X—X—
(b3) c (c) b° ¢ c?

= a2 93 +2

Answer: C
2 2
(GIZbS - a3b2C76)3 o (a12—3b5—2c—6)3
= ahc*
Answer: A

2 5

xp’7x32><p?

5
3=

1
4
8p

(64p>) 3 x (8p)

Answer: C
8
w?=325 x 125
=28x 52
w =+/28 x 52
=24x5
=80
Answer: A

1
mndy = Jimny ' = (mn® = mn >
- (m3+ 179+ l)%

= mnd

2
3

Answer: D

1 3 1 1 3

7296 + 92 x (243) 5 = (396 = (392 x (3%) 5

=31-3-1

Answer: B

Section B

1

2
5

1
V=8 = -2 (-2)° = 64; (—64)7 = —4; 32
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Index Notation Answer
@ G P /|
(b) p*xp? v P’ P
3
() p? p=p? v N3
p—3
(d o P / P
9 3/, 17\ [25  3[125)
3 <\/ T3 _\/427> - (\/ 16 27 )
%i_if
“\4 3
_(SY
- (W)
_25
144 s
a=>5 Ib=5 ]C:—S d:m
4 (a) 32x 814 =32x(39*
— 3—2 +1
= 37]
_L
-3
2 . 2 L
83 +16% =(2) * + (294
— 2—2— 1
= 2_3
_1
~ 8
255 2
(b) ac3b X ( agrl )2 = ab’c? X a*b*c*
= g2 25t 2e3rd
=a?*bc
_ ble
=
27,5 —3
a_l: . ﬂ = @2b5c? + ab>3¢™!
¢ ¢ =2 1pSt3etl
= ab®c?
Section C

1 (a) %Sn3+2 - 3115

®) (/% x W)fz = (% x 343%)’2

7
= (147
N
~ 19
(©) WX\/F+W=1
z x 3
a3’ Xa? —a4:a0
£+L_i=0
3 2 4
y_3_2
2 4 3
_9-8
12
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1
12
1
s
1 2 6 12
3/ 3 [2.6 . 2 3 a3 > -5
(d) m X A/mn® =/ mn*=m3 Xms3n3 +-m?2n 2
12 1
s =
—m3 3 2p2-¢D
L
=m?2n’

1\3 3 3 2
(e) (x%y)* X (xy2> = ()2 = x92 X Ky2? + X2

4+3-3 2422
2 2

_x4y—l
x4
y
2 (a) (pr4=p12
pY = p~
4r =12
_ 12
= —
4
=3
1 1 1 1
b —_—t+ [—=—+ —
®) 25 16 5 2
_2+5
10
=T
0

1
© Yp xyp'¢ x\lpq'
o423 14
:pﬁ )(p}q3 xpz qz
1A
=ps 329"
2+16+6

=p 1 q
=g

5005
ab’c?

(d) Height =

L 1 30
(ab*c®)2 X(azbZCZ)
30 L3

=ab’c? +a*b’c? + a*bc?

— a%fifztbsfzflC%f%J
= a3b2c2
(e) 16°x 2% =4
(24); X 2% = D2
4x+2y=2
2x+y=1 (1)

27" x 93~ 1) = 81
(33)x X 32(3;:- 1) =3
33x X 32+y—1 = 34
3x+2+y-1=4

3x+y=3 ..(2)
2)-(1): 3x-2x=3-1
x=2
Substitute x = 2 into equation (1):
22 +y=1
y =-3
sx=2,y=-3



