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EXPRESSWALA ACADEMY
Logarithms
Question Paper, Set 06
Time: 1 hour 30 minutes Maximum marks: 50
Name: Class: Date:
. J
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. Ifz =log, 128, find z. [1 mark]
2.  Why can 0 not be the base of a logarithm? Explain using 0% and 0°. [1 mark]
3. Write log;; 1331 = 3 in exponential form. [1 mark]
4. Find b—gzgﬂ + log, 1. [1 mark]
5. Find the value of log, 12 + log, 10 — log, 15. [2 marks]
6. Write logg 11* in terms of log, 11. [2 marks]
7.  Find the value of logiﬁfi' [1 mark]
8. Find the value of log; 64 - log, 5. [2 marks]
9. Write log; 20 as a quotient of logarithms to the base 10. [1 mark]
10. Find the value of 5'°8 14 — glog 9, [2 marks]
11. Find the value of 1257 [2 marks]
12. Iflogg z? = logg(5z — 6), find z. [2 marks]
13. Iflogg(z* + = —5) =0, find z. [3 marks]
14. Solve log,,(z + 15) + log;y = = 2. [5 marks]
15. Find the value of log, ; 0.0625 — log, /243. [3 marks]
16. Show that longmyz + logyzlzyz + logml;tyz = [5 marks]
17. Find the value of 4-2flogr1 | gl+log; 2, [3 marks]
18. Iflog 2% = 1(loga + logb), find the value of ¢ + L. [5 marks]
19. Solve log;(z — 2) = log,o(z + 10). [5 marks]
20. Complete the table of y = log, « for z = 55+, 1,5,125. [3 marks]
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Key sheet

Q Answer
1 7
2 02 = 0 and 0° = 0 would give 2 = 5, which has no meaning

3 1331 =113

1
4 5
5 3
6 % log, 11
7 2
8 3
log ), 20
9 log;, 3
10 5
11 1

12 r=2(0nNx=3

13 r=2(nx=-3

14 =25
7
15 3
16 2
97
17 6
18 18
19 r=26

20 y=2,1,0,—1,-3
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Solutions

1. If x = log, 128, find z. [1]
2" =128
a®* =N =z =log, N
o logy, 128 =7
Ans: 7

2. Why can 0 not be the base of a logarithm? Explain using 02 and 0°. [1]
02=0=2=1log,0
0°=0=5=1log,0
So 2 = 5, which has no meaning.
Sa#0

Ans: 0? = 0 and 0° = 0 would give 2 = 5, which has no meaning

3. Write log,; 1331 = 3 in exponential form. [1]
log, N =z N =a”
Herea = 11, N = 1331, z = 3.
- 1331 =113
Ans: 1331 = 113

4. Find 8220 | Jog, 1. [1]
log,, 20 =1, logg1 =0
1 1
=1+0=1

.1
Ans: 5

5. Find the value of log, 12 4 log, 10 — log, 15. [2]

mxn
p

log, m + log, n — log, p = log,,
= log, 20 = Jog, 8
2} =8 =log,8 =3

Ans: 3

6. Write logg 11* in terms of log, 11. [2]
logg 11* = log,; 114
= % log, 11
Ans: 2 1log, 11

7. Find the value of log;ﬁ. [1]

1 _
e = logg 36
= log; 6% = 2log; 6 = 2
Ans: 2
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8. Find the value of log; 64 - log, 5. [2]
log, a -log.b =log.a
= log, 64
=3
Ans: 3

9. Write logs 20 as a quotient of logarithms to the base 10. [1]
log, a = 112—?—2 with z = 10

log,, 20
. — 10
. logs 20 = Tog.o3

. 10g10 20
Ans: g3

10. Find the value of 5°8 14 — 6log: 9, [2]
o5 N —
=14-9=5
Ans: 5

. logg 4
11. Find the value of X [2]
alogcb — blogca

1010g3 4 _ 4:10g3 10

.. the numerator and denominator are equal, and the value is 1.

Ans: 1

12. If logg 2 = logg(5z — 6), find z. [2]
log,m =log,n=m=n
=az?=5z—6
=2’ —5z+6=0
=x2 -3z —-2x+6=0
=z(x—3)—2(z—-3)=0
=(z—-2)(z—-3)=0
=zcz=2(0nNz=3
Anssz=2(ornx =3

13. If logy(z% + 2 — 5) = 0, find z. [3]
log, N =z = N =a"
>z?4+2z-5=9"=1
=z’+z-6=0
=z?+3z—-2z-6=0
=z(x+3)—2(z+3)=0
= (z-2)(z+3) =0
sx=2(0nNx=-3

Ans:x =2 (or) x = —3
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14. Solve log,y(z + 15) + log;; = = 2. [5]
log, m + log, n = log, mn
= logyy(z + 15)z = 2
= log;o(z? + 15z) = 2
= z® + 15z = 10% = 100
= z?+ 152 — 100 =0
= 2% + 20z — 5z — 100 = 0
= z(x+20) —5(x+20)=0
= (z—5)(x+20)=0
=z =>5(orz=-20
If £ = —20, log,, x is not defined.

Sx#—20
SLr=5H
Ans:z =5

15. Find the value of log, ; 0.0625 — logs v/ 243. [3]
log, 5 0.0625 = log, (0.5)* = 4
log, /243 = logy(3°%)% = log, 3% = 2

_ 57
=4-35=3
.7
Ans: 3
1 1 1
16. Show that g, 797 + g, 757 + T 2. [5]

@ = log; a

LHS =log,,, vy + log,, . yz + log,, . 2z
= log,,.(zy - yz - 2)

= log,,.(zyz)

= 2log,,, ryz = 2(1) =2 = RHS

Ans: 2

17. Find the value of 4-2tlogr1 4 gltlogs2 3]
S940 _ 42 _ 1
log;1=0=4720=42=1
31Hoss2 — 31 x 382 = 3 x 2 = 6
1 o7
=1 T 6= 1

. 97
Ans: 6
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18. If log 23t = L(loga + logb), find the value of ¢ + &, [5]

2
logaT_b = %logabzlog\/%

= b = \/ab
=a—b=4Vab

Squaring on both sides,
= a® — 2ab+ b* = 16ab
= a® + b = 18ab

= ﬁ + 2—i =18
=¢+2=18

Ans: 18

19. Solve log,(z — 2) = log,q(x + 10). [5]
logg(z + 10) = logy: (x 4 10) = 3 log,(z + 10)

= 2log;(z — 2) = log,(z + 10)
= log;(z — 2)% = log,(z + 10)
=(z—-2)?%=2+10

>zt —4dz+4=2+10
=2 -5z —6=0
=z?—6r+z—6=0

= z(r—6)+1(x—6)=0
=(z+1)(z—6)=0
=z=—-1(nNx=6

For z = —1, log;(z — 2) is not defined.

c.x=06
Ans:z =6

20. Complete the table of y = log: @ forz =

Y zlog% T

1

T =50 y:log%2—5:2

=125 y:log% 125 = -3
Ans:y=2,1,0,—-1,—-3
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