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CHAPTER 1   Indices

UPSKILL  1.1

 1 (a) 95 (b) (−10)7 (c) x17 (d) (–y)12

2 an Repeated multiplications Base Index

(a) 54 5 × 5 × 5 × 5 5 4

(b) 78 7 × 7 × 7 × 7 × 7 × 7 × 7 × 7 7 8

(c) k6 k × k × k × k × k × k k 6

(d)
w20 w × w × w × ... × w

(20 factors)
w 20

(e) 
mn m × m × m × ... × m

(n factors)
m n

 3 (a) 3 × 3 × 3 × 3; 81
(b) (−2) × (−2) × (−2) × (−2) × (−2) × (−2) × (−2) × (−2); 256
(c) (−5) × (−5) × (−5) × (−5) × (−5); –3 125

(d) ( 1
2 ) × ( 1

2 ) × ( 1
2 ) × ( 1

2 ) × ( 1
2 ) × ( 1

2 ) × ( 1
2 ) × ( 1

2 ) × ( 1
2 ) × 

 ( 1
2 ) ; 

1
1 024

 4 (a) 1 296 = 6 × 6 × 6 × 6 = 64   
(b) 2 187 = 3 × 3 × 3 × 3 × 3 × 3 × 3 = 37         
(c) 1 024 = 4 × 4 × 4 × 4 × 4 = 45 
(d) −2 048 = (−2) × (−2) × (−2) × (−2) × (−2) × (−2) × (−2) × 
   (−2) × (−2) × (−2) × (−2)
  = (–2)11

 5 (a) 4 096 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 
    = 212    

(b) 6 561 = 3 × 3 × 3 × 3 × 3 × 3 × 3 × 3 = 38  
(c) 1 331 = 11 × 11 × 11 = 113     
(d) 2 401 = 7 × 7 × 7 × 7 = 74  

 6 (a) 512 = 8 × 8 × 8 = 83, ∴x = 3
(b) 1 296 = 6 × 6 × 6 × 6 = 64, ∴x = 4
(c) 3 125 = 5 × 5 × 5 × 5 × 5 = 55, ∴x = 5
(d) 1 024 = 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 = 210, ∴ x = 10 

 7 (a) 123 = 12 × 12 × 12 = 1 728
(b) (0.9)4 = 0.9 × 0.9 × 0.9 × 0.9 = 0.6561
(c) (1.5)3 = 1.5 × 1.5 × 1.5 = 3.375

(d) ( 4
3 )

5
 = 

4
3

 × 
4
3

 × 4
3

 × 4
3

 × 4
3

 = 1 024
243 

 8 (a)  (b)

   288 = 25 × 32  

1 125 = 32 × 53

(c)  (d)

   

3 969 = 34 × 72

   10 800 = 24 × 33 × 52

Fully-Worked Solutions

UPSKILL  1.2A

 1 (a) 65 × 69 = 65 + 9 = 614

(b) 84 × 811 × 813 = 84 + 11 + 13 = 828

(c) –3m2 × 2m × 4m9 = (–3 × 2 × 4) × m2 + 1 + 9 = –24m12

(d) 2k10 × k7 × k6 × 4k = (2 × 4)k10 + 7 + 6 + 1 = 8k24

 2 (a) h2 × k5 × h4 × k3 = h2 + 4k5 + 3

            = h6k8

(b) 23 × 34 × 5 × 22 × 56 × 33 = 23 + 2 × 34 + 3 × 51 + 6

  = 25 × 37 × 57

(c) 4mn7 × 12m2n6 × 
1
2

m3n8 = (4 × 12 × 
1
2 )m1 + 2 + 3n7 + 6 + 8

  = 24m6n21

(d) 
1
3

p4q2 × 
1
4

p11q3 × 78p15q = ( 1
3

 × 
1
4

 × 78)p4 + 11 + 15q2 + 3 + 1

  = 
13
2

p30q6

 3 (a) 212 ÷ 29 = 212 − 9

    = 23

(b) 715 ÷ 78 ÷ 72 = 715 − 8 − 2

  = 75

(c) 8x5 ÷ 2x3 ÷ x = 
8
2

x5 − 3 − 1

  = 4x

(d) –45y14 ÷ 9y7 ÷ y5 = 
 45
–
 9

y14 − 7 − 5

  = –5y2

 4 (a) 24w10y3 ÷ 8w2y = ( 24
8 )w

10 − 2y3 – 1

    = 3w8y2

(b) 
18m12n6

15m4n3  = ( 18
15 )m

12 − 4n6 − 3

  = 
6
5

m8n3

  (c) 
20n16p8

5n4p2  ÷ 2n3p3 = ( 20
5 × 2 )n

16 − 4 − 3 p8 − 2 – 3

  
    = 2n9p3

  (d) 36x12y10 ÷ 15x3y ÷ 4xy3 = ( 36
15 × 4) x12 − 3 − 1y10 – 1 – 3

    = 
3
5

x8y6

 5 (a) (32)6 = 312

(b) [(−h)3]2 = h6

(c) [(−k)3]5 = −k15

 6 (a) (2m)5 = 2m × 5 = 25m

(b) (54a + 8)
1

2  = 5
4a + 8

2  = 52a + 4

(c) (62n)3n = 62n × 3n = 6(2 × 3)(n × n) = 66n2

(d) (7x + 2)x − 2 = 7(x + 2)(x − 2) 
  = 7x2 − 4

 7 (a) (24 × 35)3 = 24(3) × 35(3)

    = 212 × 315

(b) (38 × 54)
1

4  = 3
8

4  × 5
4

4

  = 32 × 51

             
(c) (a

1

4  ÷ b
5

6 )
12

 = a
12

4  ÷ b
5 × 12

6  

              = a3 ÷ b10

  = 
a3

b10   

2 288
2 144
2 72
2 36
2 18
3 9
3 3
 1

5 1 125
5 225
5 45
3 9
3 3
 1

3 3 969
3 1 323
3 441
3 147
7 49
7 7
 1

2 10 800
2 5 400
2 2 700
2 1 350
3 675
3 225
3 75
5 25
5 5
 1

Suc Plus Math F3 FWS B1 4th.indd   1 12/7/2023   10:08:03 AM



2
© EPH Publishing (M) Sdn. Bhd. (199801017497) 2024

             
(d) ( e6

f 8 )
5

2  = e6 × 
5

2

f 8 × 
5

2

  = 
e15

f 20

(e) ( 2g6

3h8 )
4

 = 
24g6(4)

34h8(4)

  = 
16g24

81h32

 8 (a) 
(2x4y3)2

6x5y
 = 

22x4(2)y3(2)

6x5y1

    = 
4x8y6

6x5y1

    = ( 4
6 )x8 – 5y6 – 1 

    = 
2
3

x3y5

(b) (5mn2)3 × m2n
100mn3

 = 53m1(3)n2(3) × m2n
100mn3

  = 125m3n6 × m2n
100m1n3

  = ( 125
100 )m3 + 2 – 1n6 + 1 – 3

 
  = 

5
4

m4n4

(c) (3a2b5)3 × (2a3b)4

(6ab2)2 × 12a3b4
 = 33a2(3)b5(3) × 24a3(4)b1(4)

62a1(2)b2(2) × 12a3b4

  = 27a6b15 × 16a12b4

36a2b4 × 12a3b4

  = ( 27 × 16
36 × 12 )a6 + 12 – 2 – 3b15 + 4 – 4 – 4

            
  = a13b11

              

UPSKILL  1.2B

 1 (a) g–3 = 
1
g3  

  (b) 
1

2–8  = 28

  (c) 5m–6 = 
5

m6  

  (d) ( 3a
5b )–5

 = ( 5b
3a )5

 
 2 (a) 2–8 = 

1
28

(b) 4–4 = 
1
44  = 

1
(22)4 = 

1
22 × 4  = 

1
28            

(c) 8–3 = 
1
83  = 

1
(23)3 = 

1
23 × 3  = 

1
29

(d) 32–2 = 
1

322  = 
1

(25)2 = 
1

25 × 2  = 
1

210     

 3 (a) 
1

311  = 3–11 

  (b) 
1

(9)5  = 
1

(32)5 = 
1

32 × 5  = 
1

310  = 3–10 

         
(c) 

1
(27)3  = 

1
(33)3 = 

1
33 × 3  = 

1
39  = 3–9  

(d) 
1

(81)2  = 
1

(34)2 = 
1

34 × 2  = 
1
38  = 3–8

 4 (a) 3
1

7  = 7  3 

(b) 9
1

10 = (32)
1

10 = 32 × 
1

10 = 3
1

5  = 5  3        

(c) 27
1

6  = (33)
1

6  = 33 × 
1

6  = 3
1

2  =   3 

(d) 81
1

12 = (34)
1

12 = 34 × 
1

12 = 3
1

3  = 3  3 
                     
 5 (a) 8

4

3  = (23)
4

3  = (212)
1

3 ; ∴m = 12, n = 3
  

(b) 25
5

4  = (52)
5

4  = (5
1

4 )10
; m = 10, n = 4

(c) 243
3

5  = (35)
3

5  = (315)
1

5 ; m = 15, n = 5        

(d) 343
5

3  = (73)
5

3  = (7
1

3 )15
; m = 15, n = 3

 6 (a) 27
2

3  = (33)
2

3  = 3 36; ∴b = 6, c = 3 
 

(b) 1 000
5

4  = (103)
5

4  = (4 10)15; ∴b = 15, c = 4

(c) 625
4

5  = (54)
4

5  = 5 516; ∴b = 5, c = 16  

(d) 1 296
3

7  = (64)
3                                                                      

7  = (7 6)12; ∴b = 12, c = 7

 7 (a) (m4n
2

3 k–6)
3

2  = m6nk–9 = 
m6n
k9   

(b) ( p6

q8r2 )
 3
–
 2

 = ( q8r2

p6 )
3

2
 = 

q12r3

p9  

(c) a5b4 × ab–2c3

(a2bc4)2
 = a5 + 1 – 4b4 – 2 – 2c3 – 8

 
  = a2c–5 = 

a2

c5  

(d)  
(  x6 y–9)

2

3  × (x
5

2 y2z)–4 

(x2yz–2)3  = x2 y–6 × x–10y–8z–4 

x6y3z–6
 

  = x2 – 10 – 6 y–6 – 8 – 3z–4 + 6

  = x–14y–17z2

  = 
z2

x14y17  

 8 (a) 49
3

2  × 64
 1
–
 2

3  343 × 5  32
 = 

(72)
3

2  × (26)
 1
–
 2

(73)
1

3  × (25)
1

5

   
    = 73 × 2–3

71 × 21

    = 73 – 1 × 2–3 – 1

    = 72 × 2–4

    = 49 × 1
24

    = 
49
16                     

                  
(b) 

(36 × 5–4)
1

2

93 × 6  253
 = 

33 × 5–2

(32)3 × 6 (52)3
 

  = 
33 × 5–2

(36)
1

2  × (56)
1

6

  
                        
                      
                    = 33 × 5–2

33 × 51

  = 33 – 3 × 5–2 – 1

  = 30 × 
1
53

  = 
1

125

UPSKILL  1.2C

 1 (a) 125
1

3  × 25
1

2  = (53)
1

3  × (52)
1

2

     = 5 × 5
    = 25

(b) 96–1 × 33 = (32 × 3)–1 × 33

  = 
9
32
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(c) (0.04)
1

2  × 16
3

4  = (0.22)
1

2  × (24)
3

4  
  = 0.2 × 8
  = 1.6

(d) ( 9
16 )

5
 × ( 64

9 )
4
 = ( 32

42 )
5
 × ( 43

32 )
4

  = 32 × 42

  = 144
 
(e) 1 000

5

3  × 100
 3
–
 2  ÷ 202 = 105 × 10–3 ÷ (2 × 10)2

  = 
100

22

  = 
1
4

 

(f) 243
2

5  × (6–2)2 × 8
4

3  = 32 × (2 × 3)–4 × 24

  = 32 – 4 × 2–4 + 4

  = 
1
9

 2 (a)  52x × 5x + 3 = 56 ÷ 252x − 9

    52x × 5x + 3 = 56 ÷ 52(2x − 9) 
    2x + x + 3 = 6 − 2(2x − 9) 
    3x + 3 = 6 − 4x + 18
    3x + 4x = 18 + 6 – 3
    7x = 21
    x = 3

(b)  
1
9

 × 27x + 2 = 81x

  
1
32  × 33(x + 2) = 34x

  3–2 × 33x + 6 = 34x

  –2 + 3x + 6 = 4x
  x = 4

 3 (a)  8m × 4n = 23

    (23)m × (22)n = 23

    3m + 2n = 3 ...(1)
           343m × 7(7n + 1) = 49
    (73)m × 71 + n + 1 = 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
 
  (b)  25x × 

1
2y – 2  = 8

    25x – (y – 2) = 23

    5x – y + 2 = 3
    5x – y = 1  ...(1)
     9(34x – y) × 35x – y = 27
    32(34x – y) × 35x – y = 33

    2 + 4x – y + 5x – y = 3
    9x – 2y = 1 ...(2)
   (1) × 2:  10x – 2y = 2 ...(3)
   (3) – (2): 10x – 2y – (9x – 2y) = 2 – 1
    10x – 2y – 9x + 2y = 1
    x = 1

 Substitute x = 1 into (1):
   5(1) – y = 1
  y = 4
 ∴x = 1; y = 4  

Summative Practice 1
Section A
 1 

   4 096 = 212

   x = 12 
  Answer: A
 2 1 296 = 362

   = (4 × 9)2 
   = (22 × 32)2

   = 24 × 34    
  Answer: D
 3 2x × 3y × 64 × 27 = 2x × 3y × 26 × 33

   = 2x + 6 × 3y + 3 
  Answer: B
 4 m2x × mx − 6 = m24

   2x + x − 6 = 24
   3x = 30
   x = 10
  Answer: C

 5 ( a2

b3 )
3
 × b

c3
 × ( a

c )
–2 = a6

b9
 × b

c3
 × a–2

c–2

   = a6 – 2b1 – 9c–3 + 2

 
   = a4

b8c
  Answer: C

 6 (a12b5 ÷ a3b2c–6)
2

3  = (a12 – 3b5 – 2c–6)
2

3

    = a6b2c–4

  Answer: A

 7 (64p2)
 1
–
 3  × (8p)

5

3  = 
1
4

 × p
 2
–
 3  × 32 × p

5

3

    = 8p
  Answer: C

 8 w2 = 32
8

5  × 125
2

3

   = 28 × 52

  w =   28 × 52

   = 24 × 5

   = 80
  Answer: A

 9   (mn3)3 ÷   (mn)–1 = (m3n9 ÷ m−1n−1)
1

2  
 
   = (m3 + 1n9 + 1)

1

2

   = m2n5

  Answer: D

 10 729
1

6  ÷ 9
3

2  × (243)
 1
–
 5  = (36)

1

6  ÷ (32)
3

2  × (35)
 1
–
 5  

    = 31 − 3 − 1

    = 1
27     Answer: B

Section B

 1 
3
  –8 = –2; (–2)6 = 64; (–64)

1

3  = –4; 32
2

5  = 4

2 4 096
2 2 048
2 1 024
2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4
2 2
 1
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2 Index Notation Answer

(a) (p−2)3 p–5 ✓ p–6

(b) p3 × p2 ✓ p5 p6

(c) p
3

2 p3 ÷ p2 ✓ p3

(d) p–3

p2 p–1 ✓ p–5

   
 3 (   9

1
 16  – 3   17

4
 27 )

2
 = (   25

16
 – 

3  125
27 )

2

   = ( 5
4

 – 5
3 )

2

   = ( –5
12 )

2

   = 25
144

 

  a = 5 b = 5 c = –5 d = 25
144

 

 4 (a)  3–2 × 81
1

4  = 3–2 × (34)
1

4

    = 3–2 + 1

    = 3–1 

    = 
1
3

   8
 2
–
 3   ÷ 16

1

4  = (23)
 2
–
 3   ÷ (24)

1

4

    = 2–2 – 1

    = 2–3

    = 
1
8

  
         
(b) 

a–2b5

c3  × ( c2

ab–1 )2
 = a–2b5c–3 × a–2b2c4

  = a–2 – 2b5 + 2c–3 + 4

  = a–4b7c

  = b7c
a4

 
a2b5

c–2  ÷ ab–3

c
 = a2b5c2 ÷ ab−3c−1

                       = a2 − 1b5 + 3c2 + 1

        = ab8c3

Section C

 1 (a) 
18
6

n3 + 2 = 3n5

(b) ( 2

49
 × 3 3432)–2

 = ( 2
7

 × 343
2

3 )–2
 

  = ( 2
7

 × 72)–2

  = (14)–2 

  = 
1

196
(c)  3 a2 ×   ay ÷ 4 a3 = 1

  a
2

3  × a
y

2  ÷ a
3

4  = a0

  2
3

 + y
2

 – 3
4

 = 0

  y
2

 = 3
4

 – 2
3

 

   = 9 – 8
12

 

   = 1
12

  y = 1
6

(d) 3  m × 3 m2n6 ÷   mn–2 = m
1

3  × m
2

3 n
6

3  ÷ m
1

2 n
 2
–
 2

  = m
1

3  
+

 

2

3  
–
 

1

2 n2 – (–1)

  = m
1

2 n3

(e) (x2y)2 × (xy
1

2 )3
 ÷ (x2y3)

3

2  = x4y2 × x3y
3

2  ÷ x3y
9

2

  = x4 + 3 – 3y2 + 
3

2
 – 

9

2

  = x4y–1

  = x4

y

 2 (a)  (pr)4 = p12

    p4r = p12 
    4r = 12

       r  = 12
4

     = 3 

(b)     1
25

 + 4
  1

16
 = 1

5
 + 1

2

                       = 2 + 5
10

                 = 7
10

 

(c) 6  p × 3 p4q3 ×   pq4 

 = p
1

6  × p
4

3 q
3

3  × p
1

2  q
4

2

 
 = p

1

6  + 
4

3
 + 

1

2 q1 + 2

 = p
2 + 16 + 6

12 q3

 = p2q3 

(d) Height = a
3

2 b5c
5

2

(ab4c3)
1

2  × (a2b
1

2 c
3

2 )2

  = a
3

2 b5c
5

2  ÷ a
1

2 b2c
3

2  ÷ a4bc3

 
  = a

3

2
 – 

1

2
 – 4b5 – 2 – 1c

5

2
 – 

3

2
 – 3 

  = a–3b2c–2 
(e)  16x × 22y = 4 
  (24)x × 22y = 22 
  4x + 2y = 2 
  2x + y = 1 ...(1)
  27x × 9(3y – 1) = 81  
  (33)x × 32(3y – 1) = 34 
  33x × 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):
  2(2) + y = 1 
  y = –3 
 ∴x = 2, y = –3 
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