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1. Evaluate : 

(𝑖) 9
3
2 

(𝑖𝑖) 8
2
3 

(𝑖𝑖𝑖) 8−
4
3 

(𝑖𝑣) (243)
3
5 

Solution: 

(𝑖) 9
3
2 = (3 × 3)

3
2 = (32)

3
2 = 32×

3
2 = 31×

3
1                                   [∵ (𝑎𝑚)𝑛 = 𝑎𝑚𝑛] 

= 33 = 3 × 3 × 3 = 27 

(𝑖𝑖) 8
2
3 = (2 × 2 × 2)

2
3 = (23)

2
3 = 23×

2
3                                         [∵ (𝑎𝑚)𝑛 = 𝑎𝑚𝑛] 

= 22 = 4 

(𝑖𝑖𝑖) 8−
4
3 = (2 × 2 × 2)−

4
3 = (23)−

4
3 = 23×

−4
3                                [∵ (𝑎𝑚)𝑛 = 𝑎𝑚𝑛] 

= 2−4 =
1

24
=

1

2 × 2 × 2 × 2
=

1

16
                                        [∵ 𝑎−𝑛 =

1

𝑎𝑛] 

(𝑖𝑣) (243)−
3
5 = (3 × 3 × 3 × 3 × 3)−

3
5 = (35)−

3
5 = 35×

−3
5  

= (3)−3 =
1

33
=

1

3 × 3 × 3
=

1

27
                                             [∵ 𝑎−𝑛 =

1

𝑎𝑛] 

 

2. Simplify : 

(𝑖) 
3𝑛 × 9𝑛+1

3𝑛−1 × 9𝑛−1
 

(𝑖𝑖) 
3𝑛+1

3𝑛(𝑛−1)
÷

9𝑛+1

(3𝑛+1)𝑛−1
 

(𝑖𝑖𝑖) (𝑎 + 𝑏)−1. (𝑎−1 + 𝑏−1) 

 

(𝑖𝑣) 
5𝑛+3 − 6 × 5𝑛+1

9 × 5𝑛 − 5𝑛 × 22
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Solution: 

(𝑖)
3𝑛 × 9𝑛+1

3𝑛−1 × 9𝑛−1
=

3𝑛 × (32)𝑛+1

3𝑛−1 × (32)𝑛−1
=

3𝑛 × 32𝑛+2

3𝑛−1 × 32𝑛−2
 

=
3𝑛+2𝑛+2

3𝑛−1+2𝑛−2
=

33𝑛+2

33𝑛−3
 

= 33𝑛+2−3𝑛+3 = 35 

(𝑖𝑖)
3𝑛+1

3𝑛(𝑛−1)
÷

9𝑛+1

(3𝑛+1)𝑛−1
=

3𝑛+1

3𝑛(𝑛−1)
×

(3𝑛+1)𝑛−1

9𝑛+1
=

3𝑛+1

3𝑛2−𝑛
×

3(𝑛+1)(𝑛−1)

(3 × 3)𝑛+1
 

=
3𝑛+1

3𝑛2−𝑛
×

3(𝑛)2−(1)2

(32)𝑛+1
=

3𝑛+1

3𝑛2−𝑛
×

3𝑛2−1

32(𝑛+1)
=

3𝑛+1

3𝑛2−𝑛
×

3𝑛2−1

32𝑛+2
= 3𝑛+1+𝑛2−1−(𝑛2−𝑛)−(2𝑛+2)

= 3𝑛+1+𝑛2−1−𝑛2+𝑛−2𝑛−2 = 3−2 =
1

32
=

1

3 × 3
=

1

9
 

(𝑖𝑖𝑖) (𝑎 + 𝑏)−1. (𝑎−1 + 𝑏−1) =
1

(𝑎 + 𝑏)
. (

1

𝑎
+

1

𝑏
) 

=
1

(𝑎 + 𝑏)
. (

1 × 𝑏 + 1 × 𝑎

𝑎𝑏
) =

1

(𝑎 + 𝑏)
.
(𝑏 + 𝑎)

𝑎𝑏
=

1

(𝑎 + 𝑏)
.
(𝑎 + 𝑏)

𝑎𝑏
=

1

𝑎𝑏
 

(𝑖𝑣)
5𝑛+3 − 6 × 5𝑛+1

9 × 5𝑛 − 5𝑛 × 22
=

5𝑛+1. 52 − 6 × 5𝑛+1

9 × 5𝑛 − 5𝑛 × 4
=

5𝑛+1(52 − 6)

5𝑛(9 − 4)
 

=
5𝑛. 51(25 − 6)

5𝑛(5)
=

5𝑛 . 5(19)

5𝑛(5)
= 19  

 

3. If 1960 = 2𝑎 . 5𝑏 . 7𝑐 , calculate the value of 2−𝑎. 7𝑏 . 5−𝑐 

Solution:  

1960 = 2𝑎 . 5𝑏 . 7𝑐 ⇒ 2𝑎 . 5𝑏 . 7𝑐 = 1960 ⇒ 2𝑎 . 5𝑏 . 7𝑐 = 2 × 2 × 2 × 2 × 5 × 7 × 7 ⇒ 2𝑎 . 5𝑏 . 7𝑐

= 23 × 51 × 72   … (1)𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑝𝑜𝑤𝑒𝑟𝑠 𝑜𝑓 2, 5 𝑎𝑛𝑑 7 𝑜𝑛 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠 𝑜𝑓 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 (1), 𝑤𝑒 𝑔𝑒𝑡𝑎

= 3, 𝑏 = 1, 𝑐 = 2𝐻𝑒𝑛𝑐𝑒, 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 ∶ 2−𝑎 . 7𝑏 . 5−𝑐 = 2−3. 71. 5−2 =
1

23
× 7 ×

1

52
=

7

23 × 52

=
7

2 × 2 × 2 × 5 × 5
=

7

8 × 25
=

7

200
 

4. Evaluate : 

(√
2

3

3

)

𝑥−1

=
27

8
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Solution:  

(√
2

3

3

)

𝑥−1

=
27

8
=

(3)3

(2)3
= (

3

2
)

3

⇒ (
2

3
)

𝑥−1
3

= (
2

3
)

−3

𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡
𝑥 − 1

3
= −3 

⇒ 𝑥 − 1 = −9 

⇒ 𝑥 = −9 + 1 = −8𝐻𝑒𝑛𝑐𝑒, 𝑥 = −8 

5. Solve for x:  

(i) 4𝑥−2 − 2𝑥+1 = 0 

(ii) 3𝑥2
: 3𝑥 = 9: 1  

(iii) 8 × 22𝑥 + 4 × 2𝑥+1 = 1 + 2𝑥 

Solution:  

(𝑖) 4𝑥−2 − 2𝑥+1 = 0 

⇒ 4𝑥−2 = 2𝑥+1 ⇒ 4𝑥−2 = 2𝑥+1 

⇒ (2 × 2)𝑥−2 = 2𝑥+1 

⇒ 22(𝑥−2) = 2𝑥+1 

⇒ 22𝑥−4 = 2𝑥+1 ⇒ 2𝑥 − 4 = 𝑥 + 1 

⇒ 2𝑥 − 𝑥 = 1 + 4 

⇒ 𝑥 = 5 

 

(𝑖𝑖) 3𝑥2
: 3𝑥 = 9: 1 

⇒
3𝑥2

3𝑥
=

9

1
⇒ 3𝑥2−𝑥 = 9                                    [

𝑎𝑚

𝑎𝑛
= 𝑎𝑚−𝑛] ⇒ 3𝑥2−𝑥 = 3 × 3 ⇒ 3𝑥2−𝑥 = 32 ⇒ 𝑥2 − 𝑥

= 2 ⇒ 𝑥2 − 𝑥 − 2 = 0 ⇒ 𝑥2 − 2𝑥 + 𝑥 − 2 = 0 ⇒ 𝑥(𝑥 − 2) + 1(𝑥 − 2) = 0

⇒ (𝑥 + 1)(𝑥 − 2) = 0. 

𝐼𝑓 (𝑥 − 2) = 0 𝑡ℎ𝑒𝑛 𝑥 = 2. 𝐼𝑓 (𝑥 + 1) = 0 𝑡ℎ𝑒𝑛 𝑥 = −1 

(𝑖𝑖𝑖) 8 × 22𝑥 + 4 × 2𝑥+1 = 1 + 2𝑥 ⇒ 8 × (2𝑥)2 + 4 × 2𝑥 × 21 = 1 + 2𝑥 
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⇒ 8 × (2𝑥)2 + 8 × 2𝑥 = 1 + 2𝑥 ⇒ 8 × (2𝑥)2 + 8 × 2𝑥 − 2𝑥 − 1 = 0 ⇒ 8 × (2𝑥)2 + 2𝑥(8 − 1) − 1

= 0 

⇒ 8(2𝑥2
) + 7 × 2𝑥 − 1 = 0[𝑃𝑢𝑡𝑡𝑖𝑛𝑔 2𝑥 = 𝑦] ⇒ 8 × (𝑦2) + 7 × 𝑦 − 1 = 0 ⇒ 8𝑦2 + 7𝑦 − 1 = 0

⇒ 8𝑦2 + 8𝑦 − 𝑦 − 1 = 0 ⇒ 8𝑦(𝑦 + 1) − 1(𝑦 + 1) = 0 ⇒ (𝑦 + 1)(8𝑦 − 1) = 0

⇒ (𝑦 + 1) = 0 𝑎𝑛𝑑 8𝑦 − 1 = 0 ⇒ 2𝑥 + 1 = 0 𝑎𝑛𝑑 8 × 2𝑥 − 1 = 0 ⇒ 2𝑥 = −1  

𝑎𝑛𝑑 8 × 2𝑥 = 1 ⇒ 2𝑥 = −1 𝑎𝑛𝑑 2𝑥 =
1

8
⇒ 2𝑥 = −1 𝑎𝑛𝑑 2𝑥 =

1

23
⇒ 2𝑥 = −1 𝑎𝑛𝑑 2𝑥 = 2−3 

⇒ 𝑥 = −3 

6. Prove that :  

(𝑖) (
𝑥𝑎

𝑥𝑏)

𝑎+𝑏

. (
𝑥𝑏

𝑥𝑐 )

𝑏+𝑐

. (
𝑥𝑐

𝑥𝑎)

𝑐+𝑎

= 1 

(𝑖𝑖) (
𝑥𝑎

𝑥𝑏)

1
𝑎𝑏

. (
𝑥𝑏

𝑥𝑐)

1
𝑏𝑐

. (
𝑥𝑐

𝑥𝑎)

1
𝑐𝑎

= 1(𝑖𝑖𝑖) (
𝑥𝑎

𝑥𝑏)

(𝑎+𝑏−𝑐)

. (
𝑥𝑏

𝑥𝑐 )

(𝑏+𝑐−𝑎)

. (
𝑥𝑐

𝑥𝑎)

(𝑐+𝑎−𝑏)

= 1 

Solution:  

(𝑖) 𝐿𝐻𝑆 = (
𝑥𝑎

𝑥𝑏)

𝑎+𝑏

. (
𝑥𝑏

𝑥𝑐 )

𝑏+𝑐

. (
𝑥𝑐

𝑥𝑎)

𝑐+𝑎

 

= 𝑥(𝑎−𝑏)(𝑎+𝑏). 𝑥(𝑏−𝑐)(𝑏+𝑐). 𝑥(𝑐−𝑎)(𝑐+𝑎) = 𝑥𝑎2−𝑏2
. 𝑥𝑏2−𝑐2

. 𝑥𝑐2−𝑎2
= 𝑥𝑎2−𝑏2+𝑏2−𝑐2+𝑐2−𝑎2

= 𝑥0 = 1

= 𝑅𝐻𝑆 

(𝑖𝑖) 𝐿𝐻𝑆 = (
𝑥𝑎

𝑥𝑏)

1
𝑎𝑏

. (
𝑥𝑏

𝑥𝑐 )

1
𝑏𝑐

. (
𝑥𝑐

𝑥𝑎)

1
𝑐𝑎

 

= 𝑥
(𝑎−𝑏)

1
𝑎𝑏

 . 𝑥
(𝑏−𝑐)

1
𝑏𝑐 . 𝑥

(𝑐−𝑎)
1

𝑐𝑎 = 𝑥
𝑎−𝑏
𝑎𝑏

+
𝑏−𝑐
𝑏𝑐

+
𝑐−𝑎
𝑐𝑎 = 𝑥

𝑐(𝑎−𝑏)+𝑎(𝑏−𝑐)+𝑏(𝑐−𝑎)
𝑎𝑏𝑐 = 𝑥

𝑐𝑎−𝑏𝑐+𝑎𝑏−𝑐𝑎+𝑏𝑐−𝑎𝑏
𝑎𝑏𝑐 = 𝑥0

= 1 = 𝑅𝐻𝑆 

(𝑖𝑖𝑖) 𝐿𝐻𝑆 = (
𝑥𝑎

𝑥𝑏)

(𝑎+𝑏−𝑐)

. (
𝑥𝑏

𝑥𝑐 )

(𝑏+𝑐−𝑎)

. (
𝑥𝑐

𝑥𝑎)

(𝑐+𝑎−𝑏)

 

= 𝑥(𝑎−𝑏)(𝑎+𝑏−𝑐). 𝑥(𝑏−𝑐)(𝑏+𝑐−𝑎). 𝑥(𝑐−𝑎)(𝑐+𝑎−𝑏)𝑥𝑎2−𝑏2−𝑎𝑐+𝑏𝑐+𝑏2−𝑐2−𝑎𝑏+𝑐𝑎+𝑐2−𝑎2−𝑏𝑐+𝑎𝑏 = 𝑥0 = 1

= 𝑅𝐻𝑆 

7. If 𝑎𝑥 = 𝑏𝑦 = 𝑐𝑧 𝑎𝑛𝑑 𝑏2 = 𝑎𝑐, prove that: 𝑦 = 
2𝑥𝑧

𝑥+𝑧
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Solution:  

𝐿𝑒𝑡 𝑎𝑥 = 𝑏𝑦 = 𝑐𝑧 = 𝑘 ∴ 𝑎 = 𝑘
1
𝑥, 𝑏 = 𝑘

1
𝑦 𝑎𝑛𝑑 𝑐 = 𝑘

1
𝑧𝑁𝑜𝑤, 𝑏2 = 𝑎𝑐 ⇒ (𝑘

1
𝑦)

2

= 𝑘
1
𝑥 × 𝑘

1
𝑧 ⇒ 𝑘

2
𝑦

= 𝑘
1
𝑥

+
1
𝑧 𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡

2

𝑦
=

1

𝑥
+

1

𝑧
⇒

2

𝑦
=

𝑥 + 𝑧

𝑥𝑧
⇒ 𝑦(𝑥 + 𝑧)

= 2𝑥𝑧 𝐻𝑒𝑛𝑐𝑒, 𝑦 =
2𝑥𝑦

𝑥 + 𝑧
 

 

8. If 2𝑥 = 3𝑦 = 12𝑧 , show that :  
1

𝑧
 = 

1

𝑦
 + 

2

𝑥
 

Solution:  

𝐿𝑒𝑡 2𝑥 = 3𝑦 = 12𝑧 = 𝑘, 𝑡ℎ𝑒𝑛2𝑥 = 𝑘 ⇒ 2 = 𝑘
1
𝑥, 3𝑦 = 𝑘 ⇒ 3 = 𝑘

1
𝑦12𝑧 = 𝑘 ⇒ 2 = 𝑘

1
𝑧. 𝑁𝑜𝑤, 12

= 2 × 2 × 3 = 22 × 3 ⇒ 𝑘
1
𝑧 = (𝑘

1
𝑥)

2

× 𝑘
1
𝑦 ⇒ 𝑘

1
𝑧 = 𝑘

2
𝑥 × 𝑘

1
𝑦 ⇒ 𝑘

1
𝑧

= 𝑘
2
𝑥

+
1
𝑦𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡

1

𝑧
=

2

𝑥
+

1

𝑦
 

 

9. If 2𝑥 = 3𝑦 = 6−𝑧 , show that : 
1

𝑥
 + 

1

𝑦
 + 

1

𝑧
 = 0 

Solution:  

𝐿𝑒𝑡 2𝑥 = 3𝑦 = 6−𝑧 = 𝑘, 𝑡ℎ𝑒𝑛 2 = 𝑘
1
𝑥, 3 = 𝑘

1
𝑦, 6 = 𝑘−

1
𝑧𝑁𝑜𝑤 2 × 3 = 6 ⇒ 𝑘

1
𝑥 × 𝑘

1
𝑦 = 𝑘−

1
𝑧 ⇒ 𝑘

1
𝑥

+
1
𝑦

= 𝑘−
1
𝑧𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡

1

𝑥
+

1

𝑦
= −

1

𝑧
⇒

1

𝑥
+

1

𝑦
+

1

𝑧
= 0 

 

10. If 𝑎𝑥 = 𝑏, 𝑏𝑦 = 𝑐 𝑎𝑛𝑑 𝑐𝑧 = 𝑎, prove that: xyz = 1. 

Solution:  

𝑊𝑒 𝑎𝑟𝑒 𝑔𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑎𝑥 = 𝑏, 𝑏𝑦 = 𝑐 𝑎𝑛𝑑 𝑐𝑧 = 𝑎𝑎𝑥 = 𝑏 ⇒ 𝑎𝑥𝑦𝑧

= 𝑏𝑦𝑧                              (𝑅𝑎𝑖𝑠𝑖𝑛𝑔 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑜𝑤𝑒𝑟 𝑦𝑧 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠) ⇒ 𝑎𝑥𝑦𝑧 = (𝑏𝑦)𝑧

= 𝑐𝑧                (∵ 𝑏𝑦 = 𝑐) ⇒ 𝑎𝑥𝑦𝑧 = 𝑎                                   (∵ 𝑐𝑧 = 𝑎) ⇒ 𝑎𝑥𝑦𝑧

= 𝑎1𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡 ⇒ 𝑥𝑦𝑧 = 1 𝑜𝑟 𝑎 = 𝑐𝑧 = (𝑏𝑦)𝑧

= 𝑏𝑦𝑧                           (∵ 𝑐 = 𝑏𝑦) = (𝑎𝑥)𝑦𝑧 = 𝑎𝑥𝑦𝑧                       (∵ 𝑏

= 𝑎𝑥𝐶𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑔𝑒𝑡𝑥𝑦𝑧 = 1 

 


