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EXPRESSWALA ACADEMY
Logarithms
Question Paper, Set 04
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. Find the value of log;; 121. [1 mark]
2.  Why can 1 not be the base of a logarithm? Explain using 1% and 17. [1 mark]
3.  Write logg 6—14 = —2 in exponential form. [T mark]
4. Find 6log;;13 — 2logg 8. [1 mark]
5. Find the value of log;, 8 + log;, 18. [2 marks]
6. Find the value of log% 81. [2 marks]
7. Iflogs 10 = p, write log;, 3 in terms of p. [1 mark]
8. Find the value of log;; 8 - log, 11. [2 marks]
9. Write E‘E% as a single logarithm and find its value. [1 mark]
10. Find the value of % [2 marks]
11. Find the value of 6111 — 111086 [2 marks]
12. Iflog, v/z = log, 4, find z. [2 marks]
13. If logs(z® + 6z + 13) = 1, find z. [3 marks]
14. Solve logs(z — 6) + logg x = 3. [5 marks]
15. Find the value of log, 32 — logs, 4. [3 marks]
16. Show that logy. a - log,: b - log,. c = 5;. [5 marks]
17. Find the value of 24tl0g;3 _ glogs 5, [3 marks]
18. Ifc¢® —b® = 27, find logg(c — b) + logs(c* + cb + b?). [5 marks]
19. Solve log;(z — 1) = loggy(z + 5). [5 marks]
20. Complete the table of y = log; = for z = £,1,1,2,8,16. [3 marks]
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Key sheet

Q Answer
1 2
2 1* =1 and 17 = 1 would give 4 = 7, which has no meaning
3 o =87
4 4
5 2
6 —4
7 1
P
& 1

10 5
11 0
12 x = 64

13 r=-2(nNx=-4

14 z=9
15 4
16 5
17 23
18 3
19 z=4

20  y=3,2,0-1,-3, -4
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Solutions

1. Find the value of log;; 121. [1]
112 =121
a®* =N =x=1log, N
. logy; 121 =2
Ans: 2

2. Why can 1 not be the base of a logarithm? Explain using 1* and 17. [1]
1“=1=4=log 1
17=1=7=log 1
So 4 = 7, which has no meaning.
SaFEl

Ans: 1* = 1 and 17 = 1 would give 4 = 7, which has no meaning

3. Write logg g; = —2 in exponential form. [1]
log, N=z < N =a”
1
Herea =8 N = &, 2 = —2.
.1 8—2
. . 64

L1 g2
Ans.64—8

4. Find 6log3 13 — 21ogg 8. [1]
log313 =1, logg8 =1
=6(1)—2(1)=14
Ans: 4

5. Find the value of log;, 8 + log;, 18. [2]
log, m + log, n = log, mn
= log5(8 x 18) = log;, 144
122 = 144 = log,, 144 = 2

Ans: 2

6. Find the value of logé 81. [2]
1=3"181=3
logy 81 = log; 34
= 4 logz33=—4
Ans: —4

7. If log; 10 = p, write log;, 3 in terms of p. [1]

1

log,a = Tog. b
1 1

log;;3 = log, 10 p

.1
Ans: 5
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8. Find the value of log;; 8 - log 11. [2]
log, a -log.b =log.a
3

=1
.3
Ans.4

9. Write %gf—é as a single logarithm and find its value. [1]

loga __
Togb = log, a

3

— 2
Ans: log,; 64 = 2

10. Find the value of 15%;:5 2]
alogaN =N

_ 45 _
=8 _5

Ans: 5

11. Find the value of 608 11 — 1110856 [2]
Qlog.b — plog.a
Glogs 11 — 17logs 6
— 11log; 6 _ 17logs6 —
Ans: 0

12. If log, /= = log, 4, find z. [2]

log,m =log,n=>m=n

= Jr=4
=x=43=64
Ans: z = 64

13. If log; (2% + 6z + 13) = 1, find z. [3]
log, N =2 = N =a"
=2’ +6z+13=5
=z +62+8=0
>z +4r+2x4+8=0
=>z(z+4)+2x+4) =0
= (z+2)(z+4)=0
=Sz=-2(nNz=—-4

Ans:z = -2 (or)z = —4
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14. Solve log;(z — 6) + logg « = 3. [5]
log, m + log, n = log, mn
= logs(z — 6)z =3
= logy(z? — 6z) = 3
=z’ —6x =3 =27
=z?—62—-27=0
=2z’ -9z+3z—-27=0
=z(xt—-9)+3(x—-9)=0
= (z+3)(z—9)=0
sx=-300nNz=9

If £ = —3, logg = is not defined.
SLx# -3

Sx=9

Ans:z =9

15. Find the value of log, 32 — logs, 4. [3]
= logy: 25 — logs 22

16. Show that log: a - log b - log,: c = 2—14. [5]
log;, a™ = = log, a
LHS = %logba- %logcb' ilogac
= 3; log, alog, blog, c
log, alog.blog,c =1log,a =1
~ 3() - & - RHS

.1
Ans: o7

17. Find the value of 2471°8:3 _ glogs5 [3]
2ttlos3 — 9% x 2183 — 16 x 3 =48
9logs 5 — (32)logs 5 — (3108s5)2 = 52 = 25
=48 — 25 =23
Ans: 23

18. If ¢3 — b3 = 27, find log(c — b) + logs(c? + ¢b + b?). [5]
log, m + log, n = log, mn
=logs[(c — b)(c? + cb + b?)]
(a—b)(a® +ab+b*)=a®—b?
= logs(c® — b%) = log, 27
=log;3% =3
Ans: 3
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19. Solve log;(z — 1) = logy(z + 5). [5]
logy(z + 5) = logg (2 +5) = 3 logy(z +5)
= 2logs(z — 1) = logy(z + 5)
= logs(z — 1)? = logs(z + 5)
=(z—1)?% =z+5
=z?—-2z+1=2+5
=z’ -3x-4=0
=zl—-4z+x—-4=0
=z(z—4)+1(z—4)=0
=(z+1)(z—4)=0
szrz=-1(nNnx=4
For z = —1, logg(z — 1) is not defined.
Sr=4
Ans:x =14

20. Complete the table of y = logy « for z = §, 1,1,2,8,16. [3]

y:log%w

m:%: yzlog%%:3
1. _ 1 _

T=7: y—logéz—2

x=1: yzlogélzo

x=2: yzlog%Q:—l

r=8:y=1log18=-3
z=16: yzlog%16:—4
Ans:y =3,2,0,—1,-3,—4
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