TOPIC 12

Indices

1. Evaluate
(a) 9'+9°
Answer (a) .....cooeevveeeveeecnnenn. [1]
1
1)2
b) |=]".
® (3)
Answer (b) ..ooovveeeecrieeiieannn. [1]
[June/2010/P12/Q4]
2. (a) Evaluate 4° +4',
ANSWEr (A) .ccssrisasnensuessosnmsnnans [1]
12
(b) Evaluate (Z) .
Answer (b) ...ccoevvvieeeeen, [1]
[Nov/2010/P11/Q4]
3. (a) Evaluate a5l
Answer (a) .....ccooooeeevceverennn [1]
2
(b). Simplify (5x3) :
Answer (b) ...ccoovvveeeeeveienns [1]
I
2
(c) Simplify [1766) .
n
ANSWEE (C) arenrscinsessssvnssvmmasassas [1]

[Nov/2010/P12/Q10]
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4. Evaluate
2
(a) 83,
ANSWEE «ovevervennassississssssnnsossssasss [1]
-2
1
b) |=]| .
® (3]
ANSWEE oooocvveeeiiiiiireensiieeeieans [1]
[June/2011/P11/Q6]
12
5. (a) Evaluate (Z) :
ANSWEE «oneeveeeeessasssssssanmuorensecasss [1]
2
(b) Evaluate 643.
ANSWEF ..vvvvveeeeeeeininirninneeeenenes [1]
2.9 3
e | 4x7y” )
(c) Slmpllfy( . ) .
xy
ABSWEE  renmoisssiisimescassssmmimssrsssnars [2]
[June/2011/P12/Q21]
6. (a) Simplify (3a*).
ARSWEF ..vvvviiiiieieeeieeceen, [1]
12
(b) Evaluate (—) .
4
ANSWEF i [1]
(c) Given that X =270, find x.
ARSWEP X = ovvevvieierinsnsissssasarssas (1]
[
2
(d) Evaluate L?'}—
32
ANSWEE 1o issiciscinsmosssn ssapsnsspssssons [1]

[Nov/2011/P11/Q18]
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7. (a) Evaluate 4° —472

Answer .............cccooeeiiiieeeeni [1]
(b) Simplify (2x?)’.
ANSwer ..............cccocveveeeann. [1]
[Nov/2011/P12/Q7]
8. (a) Write 8 in the form 2*,
AnSwer ........cccoooiivvviiiiiiiaans [1]
12 10
(b) Evaluate u
3x28
Answer .........ccoooveviieeiiiiiininn, [2]
[June/2012/P11/015]
9. (a) Find the value of
@ Vi21,
Answer ..............ccccooeveeen, 1]
i) I-27.
Answer ..................ocooevveeenn. [1]

smallest

3
(c) Evaluate 162,

ABSWEY civivrssigsiine msinsaminrabngiods [1]
[June/2012/P12/Q18]
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10. (a) Evaluate

i 5'+5°,

AMSWEE sssunvion snmssowsies ovnissmoss s [1]
-2
. 4
(i) ( 3) >
ANSWEF .., [1]
3
(b) Simplify (2x2) :
ABSWEY .. sissmsmissfion susspsns trassnn [1]
[Nov/2012/P11/Q14]
11. (a) Find the value of @ when 3¢ +3* =32,
Answer a@ = .........cccoeeiiieiiaann, [1]
(b) Find the value of b when 8 =2.
Answer b = ........ccccoeiiiiiinn [1]
[Nov/2012/P12/011]
12. (a) Evaluate
G) 5°+57%,
ANSWer ......ccoevveeeiaeenaaennnn [1]
1
(i) 362,
ANSWer ......cccovvieeiveeeeen. [1]
2
(i) (2%)°.
ANSWeEr ...cccoviviiiiiiiiiiiiiniiiienn [1]
1Y
B (=] =
(b) (3) 9
Find the value of «.
Answer k= .....coeevvreinvennen. [1]

[June/2013/P11/Q20]
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13. (a) Evaluate 472,

ANSWer .........cccocoveiiiieiine [1]
g
. s | 9 2
(b) Simplify (%J .
Xy
Answer ........cccooveeviiiiiiiiian [2]
[June/2013/P12/Q16]

14. Giving each answer as a fraction in its lowest terms, evaluate

3x(2)°
(a) 6x0
APEWRE cussimorncpsomsmsssisms viss sasn s [1]
5
32
o)
Answer .........oeeeeeecreiiiiinnne [1]
[Nov/2013/P11/08]
-2
5
15. (a) Evaluate (3) .
Answer ..............cccccoevviiiiin [1]
1
. (9)2
(b) Simplify (_ﬁj .
t
ANSWer ..............ccoccveveeieinn [1]
3
(c) Simplify 2 2.
6xy
ANEWEY i i50i 6vs0isis cimn wmmons corennns us [1]

[Nov/2013/P12/Q12]
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16. (a) Evaluate

G 3216,

HABSWEE . cous snamssss sunasins nurn momsiv ve [1]
1
(i) 162 -16".
ANSWeEF ..o [1]
3a% )"
(b) Simplify ’
12ab*
HAVBEWEF ..., vsonamnssmn v ik v susss [2]
[June/2014/P12/019]
17. (a) Find n when 3*x3x3°=3".
Answer n = ...ccccciiiiiiiiieenn. [1]
3
(b) Find the value of 325.
ARSWEP isiiinsioemmmonmmansunmevensunsones [1]
12
(c) Find the value of (5) )
ANSWer ......cccocevviieieiiiieininan, [1]
[Nov/2014/P11/08]
18. (a) Simplify p*(p’ -3p72).
ARSWEBY .....congenizinmniegphonysssisnsains [2]
|
(b) Simplify (27x%)3 .
ANSWEr ., [2]

[Nov/2014/P12/Q17]




OL Mathematics P1

Topic 12 Indices & Page 7

19. Given that 6* =9, write down the value of

(a) 6‘x,

20. (a) Evaluate

@ 2%+2°

(i) (é) .

N —

(b) Simplify (4x*)72.

_1
21. (a) Evaluate 9 2 .

(b) Evaluate 10* -10°,

3
(¢) Solve x2 =8,

ABSWEE 50 sunsonsiiinssapenspnquasnnssios [1]
F v R [1]
ARSWEP iaiisisisisis isisanmsinsansmonmasnn [1]

[June/2015/P11/Q12]
Answer ........cccococemvevinienennn.. [1]
Answer .......cccooeviiviiieeenenn, [1]
ANSWer ......coocovevevieeiran [1]

[June/2015/P12/Q16]
Answer ........cccovviiiiiieieninnn. [1]
ANSWEF oo [1]
ANSWEr X ™ . coiisersinsmsumsnarmmovenss [1]

[Nov/2015/P11/Q14]
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3\
22. (a) Evaluate (E) .

ANSWer .......ccoveeeeveeeeeenannn, [1]
3\
(b) Evaluate (5) .
ANSWer .....coveviveveeeeeirieennnn. [1]
(c) Simplify (9x°)2.
ANSWer ......ccovviiiiieniieairieennn. [1]
[Nov/2015/P12/Q11]
23. Simplify
7
(a) 22
15x7y
ANBWEBE | s m5 15555850 nanmmms smeen sems [1]
2\2
t
v
Answer .................coceeveeen [1]
[June/2016/P12/Q11]
24. (a) Evaluate 2° -2°.
Answer ........co.cveeeevieieeeann, [1]
(b) Simplify 12—?
9x
ANSWEF oo [1]
[Nov/2016/P11/08]

25. (a) Evaluate 3 +3' +3°,

HBEWEY 05 exi 65 5t nmi oo v st e 4 [1]
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-2
(b) Evaluate (g] .

Answer ................cccoooeveriii [1]
1
(c) Simplify (16y°)2.
AnsSwer ............c..cococeeeveiini [1]
[Nov/2016/P12/016]
26. (a) Evaluate
| G 37,
L ARSWEOP inismnssssimpismnsisbasiamins [1]
| 2
‘ (i) 1253,
i
| ANSWer .......coocceevveeviiiiiiaeienn, [1]
| 1
. [ 24%° )2
(b) Simpli -
plify 18a%b
ANSWEE ciosiisicinionmmamemtapsovensed dess [2]
[June/2017/P11/Q18]
27. Find the value of k in each of the following.
() 27=3
Answer k= ... [1]
1°
o (1) 2,
@ (4)
Answer k= ..ol [1]

28. (a) Evaluate 92 —9°,

-l
(b) Evaluate 9 2,

Answer ........cccoviniiiiinenn [1]

Answer ..........cccococviveeieviinann, [1]
[Nov/2017/P11/Q2]
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29. a*=5
(a) Find a*.

Answer ............cccoceciviiiannnn. [1]
(b) Find a™
AMBICE 103 v esmmmicame oo s [1]
[Nov/2017/P12/Q12]
30. (a) Evaluate 3°-3°.
ANSWEF ...ovveveviiviirirensiisiniinnnann [1]
3,3 3
. o 9a’b” |2
(b) Simplify completel .
plify completely e
ABSWEE |, ossrsmsswinsssidussamstonbvisons [2]
[June/2018/P11/016]
1Y (1Y
31. (a) Evaluate (3) —(3) .
ANSWEF ...c.oovvviiriiiiiaeeaan. [1]
4
o ann {27
(b) Simplify (;‘—)
ARSWEE cvininsannmarsnedsns hosssnss suse [2]
[Nov/2018/P11/Q14]
32. (a) Evaluate 9' +9°,
ANSWer ..., [1]
(b) Find n, where 4" =2"!
Answer n = ... [2]

[Nov/2018/P12/Q21]
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33. (a) Evaluate.

1
(i) 362
................................................. [1]
(i) 572
................................................. (1]
5
(b) 2%2x83 =2F
Find the value of k.
' 2 S S [2]
[June/2019/P11/Q6]
34. Simplify.
-
9x’y ) 2
x5y9
................................................. [2]
[June/2019/P12/Q20]
35. (a) Evaluate 372x3%
................................................. [1]
(b) Evaluate 3-3°.
................................................. [1]
1 1
(c) Simplify y2 x4y4.
................................................. [1]
[Nov/2019/P11/Q12]
36. Simplify.
0
(a) (2x2)
................................................ [1]
3 2
(b) (3x )
................................................ [1]
1
8 3
© (—)
x3
................................................ 2]

[Nov/2019/P12/Q13]
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ANSWERS

Topic 12 - Indices

1. (@ 9'+9°=9+1=10 7. (@) 4°-472=1- lz 15
| 4% 16
1 1]
®) lfz (1)2 P_1 (b) (2x2) =23x6 = 8x8
9 3 3
8. (@ 8=02°)’=@)
0, 4l _ _
2. (@) 4" +4 =1+4=5 (b) 32)(2'2—3)(2‘0
(b) (l)_2=42=16 3x 28
4 10 2
_3x2 (3x82 =1 _y212-1)=44
3. (@ s0-s51-1_1_4 3x2
() 5% =1 o

9. (@) (i) Vi21=
1
i) 327 =((- 3))3

1
= —_— —_— 2 —_
i e b 2> 3 4 5

(b) (5x3 )2 =25x8

1
16 )2
© (1)

2 2 =8 < L %
4. (a) 83=(2%)3=4 1 g0 B3 g2
-2
(b) (1) =62 =36 EIr
6 (c) 162 =(4*)2=(4) =64
5 o (l)'zz(ﬁ)zzm 10. (a) (i) 5'+5°=5+1=6
’ 4 1 3 2
o o (3) -(%) -%
() 643 =(#) =16
3
N (b) (2x2) = 8xS
4x2y9 2
(©) r 4_nq2 2, 24
x'y 11. (a) 3a+3 :3 = 3a:3 X3
LIS P | Soa=2+44=6
_(4* ) _42 y82_2y4 b ’ 3b
2T Zx%‘x (b) =2 = (2=
X
1
. 3b=1 b==
= 773

) 2 12. (a) (i) 5"+5%=1+25=26
I 4
(i) 362=6

3 _ 440 3 _ _ 2
(©) x=27T" = =] = x=I (iii) (23)(’=24=]6
|

(d) 132—; (;‘3) (3)2=% (b) (%)kﬂ) = @)h=3* o k==2
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A 1 1 2
13. (a) 42=__-_ 2.2 1 1
2 16 M) @?)?2=|—| =——
4 | | 4x 16x*
9xy6 2 9y* 2 32 l ]
b) | =L | =| 22| =22 2 _a2v2 ]
) (x3yz] (xz ps 21. (@) 92=(3% =3
3 0_ _
4. @) 3x(2P _ 3x(2P 4 (b) 10° -10° =1000-1=999
) 6x9 279 3
X 2x3x3* 9 () 2 =8
2 2 3
(b) 37) =(%) =% = (x2’ =08 = x’=64 = x=4
3 0
<2 2 22. (a) (_j =1
5 3" 9
15. 21 =[2] =2 3
(@) 3) (5) 25 |
1 1 3) _2
m (2 [O )P 3 ®) (2) 3
¢ (xr3)2 s 312 6
(€) (9x°)% =81x
23y 2 7 4
© —=o=3 23, (a) XY X
6xy° 3y 1563y 3y
1 I I
16. (@) () 216 =(6")3 =6 a2Y2 (S 2
® || =5 =L
4 v a4t 2t
(ii) 162 -16"=4-1=3
2 R 2 24. (a) 2°-2°=8-1=7
®) (3a2bj =( a ):[41;3] _165° ® e
12ab* 4b° a a* (b) _?’=_y
9x 3x
3 S _An
17. (a) 3*x3x3°=3 25. (@) 32+3'+3 294341213
= n=3+1+5=9
4\? (3% 9
s s o (& -(2)-2
(b) 325 =(2°)5=2%=8 3 4) 16
1 _2 6 1 2 L 6 1 3
© (gj 52 =25 (€) (16y°)2 =(4%)2 ()2 =4y
. _2_1
18. (@) p’(p°-3p2)=p°-3 26 @) ) 3=z
1 1 2 2
(b) (27x6)3=[(3x2)3]3 =3x? (i) 1253 =(5%)3 =25
1 1
.11 22%° 2 (bt )2 a2
19. @) 6 F=—=— b - b
6" 9 () (18a“b] (902 3a

x | |
(b) 62=(6")2=(9)2 =143 1
) (675=0) 27. (i) 27=3" = (33)2=3* = k=%
() 6"+6*=1+9=10

o3
-
) 2°+2°=14+8=9 (i (Z) _ ok

o (3]

20. (a

-

= @)’ =2 = 2% =2" = k=6

I
3
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28. (a) 9°-9°=81-1=80
l L
Loy

b) 9 2=[_| =%=
® 52=(g) =23

29. (a) a* =5

b) a*=5 = a¥=5" = g*¥=

30. (a) 3°-3°=27-1=26
1 1
3,32 2 \2
®) (9a b5 _ &2 _3b
16ba 16a da
0 bl
1 1) 1 8
31. Ty (1Y _,_1_8
®) (3) (3) ! 9 9

_1

271 3
b ea
(b) (x(,]

32. @) 9'+99=94+1=10

(b) 4n=2n—1 — 22n=2n—1
v 2n=n-1 = n=-1

1

1
. 5 .s 2
33. (@) (i) 362=6 (i) 5 ol

5 5
(b) 22x83=2F = 22x(23)3=2¢
k=5+2=7

-
34, | 2XV
x5y9

1 1
_ 5 y9 2 ) ys 2 ) i
9x’ y 9x? 3x

35. (a) 32%x3*=3%2=9
(b) 3-3°=2

N | —

1 1 3
(c) y2x4yd=4y4

36. (a) (2x*)" =1
(b) (3) =0

] R
83 X S x
=) (?J (?J "3



