
EXPRESSWALA ACADEMY

Logarithms
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Time: 1 hour 30 minutes Maximum marks: 50

Name: ______________________________ Class: ________ Date: ___________

1. Answer all 20 questions. The marks for each question are shown in brackets.
2. Show your working for the 2, 3 and 5 mark questions.
3. The key sheet and worked solutions are at the end of this paper.

1. If , find . [1 mark]

2. Is  defined? Give a reason. [1 mark]

3. Write  in logarithmic form. [1 mark]

4. Find . [1 mark]

5. Find the value of . [2 marks]

6. Find the value of . [2 marks]

7. If , write  in terms of . [1 mark]

8. Find the value of . [2 marks]

9. Write  as a single logarithm and find its value. [1 mark]

10. Find the value of . [2 marks]

11. Find the value of . [2 marks]

12. If , find . [2 marks]

13. If , find . [3 marks]

14. Solve . [5 marks]

15. Find the value of . [3 marks]

16. Show that . [5 marks]

17. Find the value of . [3 marks]

18. If , show that . [5 marks]

19. Solve . [5 marks]

20. Complete the table of  for . [3 marks]

x = log ​ ​3 27
1 x

log ​ 11

10 =5 100000

9 − 3 log ​ 44

log ​ 15 +5 log ​ 10 −5 log ​ 65

log ​ 981

log ​ 2 =7 t log ​ 72 t

log ​ 7 ⋅2 log ​ 2 ⋅3 log ​ 37

​log 216
log 36

4 ×log ​ 34 7 ×log ​ 37 2log ​ 52

​13log ​ 56
5log ​ 136

log ​(5x −11 1) = log ​ 2411 x

log ​(x +4
2 3x) = 1 x

log ​x −5 log ​(x +5 4) = 1

log ​ 0.001 +0.01 log ​ ​5 125

log ​p ⋅q3
2 log ​ q ⋅r2 log ​ r =p5

3
​5

1

4log ​ 4916

a +2 b =2 47ab 2 log(a + b) = log a + log b + 2 log 7

log ​(x +6 4) = log ​(5x +36 26)

y = log ​x10 x = ​, ​, 1, 10, 100, 1000100
1

10
1
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Key sheet

Q Answer

1

2 Not defined

3

4

5

6

7

8

9

10

11

12

13  (or) 

14 No real 

15

16

17

18 Shown: 

19

20

−3

5 = log ​ 10000010

6

2

​2
1

​

t
1

1

log ​ 36 =216 ​3
2

45

1

x = 5

x = 1 x = −4

x

3

​5
1

7

2 log(a + b) = log a + log b + 2 log 7

x = 2

y = −2, −1, 0, 1, 2, 3
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Solutions

1. If , find . [1]

Ans: 

2. Is  defined? Give a reason. [1]

So , which has no meaning.
 is not defined (the base cannot be ).

Ans: Not defined

3. Write  in logarithmic form. [1]

Here , , .

Ans: 

4. Find . [1]

Ans: 

5. Find the value of . [2]

Ans: 

6. Find the value of . [2]

Ans: 

7. If , write  in terms of . [1]

Ans: 

x = log ​ ​3 27
1 x

​ =27
1

​ =33
1 3−3

a =x N ⇒ x = log ​Na

∴ log ​ ​ =3 27
1 −3

−3

log ​ 11

1 =3 1 ⇒ 3 = log ​ 11

1 =8 1 ⇒ 8 = log ​ 11

3 = 8
∴ log ​ 11 1

10 =5 100000

a =x N ⇔ x = log ​Na

a = 10 x = 5 N = 100000
∴ 5 = log ​ 10000010

5 = log ​ 10000010

9 − 3 log ​ 44

log ​ 4 =4 1
= 9 − 3(1) = 6

6

log ​ 15 +5 log ​ 10 −5 log ​ 65

log ​m +a log ​n −a log ​p =a log ​ ​a p
m×n

= log ​ ​ =5 6
15×10 log ​ 255

5 =2 25 ⇒ log ​ 25 =5 2

2

log ​ 981

log ​ 9 =81 log ​ 334
2

= ​ log ​ 34
2

3

= ​(1) =4
2

​2
1

​2
1

log ​ 2 =7 t log ​ 72 t

log ​a =b ​log ​ ba

1

log ​ 7 =2 ​ =log ​ 27

1
​

t
1

​t
1
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8. Find the value of . [2]

Ans: 

9. Write  as a single logarithm and find its value. [1]

Ans: 

10. Find the value of . [2]

Ans: 

11. Find the value of . [2]

 the numerator and denominator are equal, and the value is .

Ans: 

12. If , find . [2]

Ans: 

13. If , find . [3]

 (or) 

Ans:  (or) 

log ​ 7 ⋅2 log ​ 2 ⋅3 log ​ 37

log ​a ⋅b log ​ b ⋅c log ​ c =d log ​ad

= log ​ 77

= 1

1

​log 216
log 36

​ =log b
log a log ​ab

= log ​ 36216

= ​3
2

log ​ 36 =216 ​3
2

4 ×log ​ 34 7 ×log ​ 37 2log ​ 52

a =log ​ Na N

= 3 × 3 × 5 = 45

45

​13log ​ 56
5log ​ 136

a =log ​ bc blog ​ ac

5 =log ​ 136 13log ​ 56

∴ 1

1

log ​(5x −11 1) = log ​ 2411 x

log ​m =a log ​n ⇒a m = n

⇒ 5x − 1 = 24
⇒ 5x = 25

⇒ x = 5

x = 5

log ​(x +4
2 3x) = 1 x

log ​N =a x ⇒ N = ax

⇒ x +2 3x = 4
⇒ x +2 3x − 4 = 0

⇒ x +2 4x − x − 4 = 0
⇒ x(x + 4) − 1(x + 4) = 0

⇒ (x − 1)(x + 4) = 0
⇒ x = 1 x = −4

x = 1 x = −4
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14. Solve . [5]

For ,  is not defined.
 there is no real .

Ans: No real 

15. Find the value of . [3]

Ans: 

16. Show that . [5]

Ans: 

17. Find the value of . [3]

Ans: 

18. If , show that . [5]
Given 

Ans: Shown: 

log ​x −5 log ​(x +5 4) = 1

log ​m −a log ​n =a log ​ ​a n
m

⇒ log ​ ​ =5 x+4
x 1

⇒ ​ =x+4
x 5

⇒ x = 5x + 20

⇒ 4x = −20
⇒ x = −5

x = −5 log ​x5

∴ x

x

log ​ 0.001 +0.01 log ​ ​5 125

log ​ 0.001 =0.01 log ​(0.1) =(0.1)2
3

​2
3

log ​ ​ =5 125 log ​(5 ) =5
3 ​2

1
​2

3

= ​ +2
3

​ =2
3 3

3

log ​p ⋅q3
2 log ​ q ⋅r2 log ​ r =p5

3
​5

1

log ​a =bn
m

​ log ​an
m

b

LHS = ​ log ​p ⋅3
2

q ​ log ​ q ⋅2
1

r ​ log ​ r5
3

p

= ​ log ​p log q log ​ r3×2×5
2×1×3

q r p

= ​ log ​p5
1

p

= ​(1) =5
1

​ =5
1 RHS

​5
1

4log ​ 4916

log ​ 49 =16 log ​ 7 =42
2 log ​ 74

4 =log ​ 4916 4log ​ 74

= 7

7

a +2 b =2 47ab 2 log(a + b) = log a + log b + 2 log 7

a +2 b =2 47ab
LHS = 2 log(a + b) = log(a + b)2

= log(a +2 b +2 2ab)
= log(47ab + 2ab) = log(49ab)

= log 49 + log a + log b
= log 7 +2 log a + log b = 2 log 7 + log a + log b

= RHS

2 log(a + b) = log a + log b + 2 log 7
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19. Solve . [5]

 (or) 
For ,  is not defined.

Ans: 

20. Complete the table of  for . [3]

Ans: 

log ​(x +6 4) = log ​(5x +36 26)

log ​(5x +36 26) = log ​(5x +62 26) = ​ log ​(5x +2
1

6 26)

⇒ 2 log ​(x +6 4) = log ​(5x +6 26)
⇒ log ​(x +6 4) =2 log ​(5x +6 26)

⇒ (x + 4) =2 5x + 26
⇒ x +2 8x + 16 = 5x + 26

⇒ x +2 3x − 10 = 0
⇒ x +2 5x − 2x − 10 = 0

⇒ x(x + 5) − 2(x + 5) = 0
⇒ (x − 2)(x + 5) = 0

⇒ x = 2 x = −5
x = −5 log ​(x +6 4)

∴ x = 2

x = 2

y = log ​x10 x = ​, ​, 1, 10, 100, 1000100
1

10
1

y = log ​x10

x = ​ : 100
1 y = log ​ ​ =10 100

1 −2
x = ​ : 10

1 y = log ​ ​ =10 10
1 −1

x = 1 :  y = log ​ 1 =10 0
x = 10 :  y = log ​ 10 =10 1

x = 100 :  y = log ​ 100 =10 2
x = 1000 :  y = log ​ 1000 =10 3

y = −2, −1, 0, 1, 2, 3
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