EXPRESSWALA ACADEMY

Logarithms
Question Paper, Set 03

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. If z =log; 125, find x. [1 mark]
2. Oflog_59 and logy 9, which one is defined? Find its value. (1 mark]
3. Write 5% = oz in logarithmic form. [1 mark]
4. Find logg % + log.;. 1. [1 mark]
5. Find the value of log;y 8 + log;y 25 — logy, 2. [2 marks]
6. Find the value of log, 243. [2 marks]
7.  Find the value of mgﬁ- [1 mark]
8. Find the value of log; 243 - log, 7. [2 marks]
9. Write llolggl]f% as a single logarithm and find its value. [1 mark]
10. Find the value of 9'°8 3 x 6lo% 12, [2 marks]
11. Find the value of % [2 marks]
12. Iflog,(2z + 1) = log,(z + 6), find z. [2 marks]
13. |If logg(z? — 7z + 13) = 0, find z. [3 marks]
14. Solve log; z — logs(z + 2) = 2. [5 marks]
15. Find the value of log, , 0.008 + log, 1/32. [3 marks]
16. Find the value of & 6‘/6“;)5;7.‘/55_1% Ly [5 marks]
17. Find the value of 58 64, [3 marks]
18. Iflog(3a — 2b) = loga — logb, find a in terms of b. [5 marks]
19. Solve log;(3z +2) = log; . [5 marks]
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20. Complete the table of y = log; = for z = §,1,1,3,9,27 and say whether the graph rises or [3 marks]
falls from left to right.
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Key sheet

10

11

12

13

14

15

16

17

18

19

20
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Answer

3

logs 9 = 2 (log_3 9 is not defined)

—3 = log; 1—%5

1

Do Jot

=25

z=30Nx=4

No real z
11
2
3
2
8
_ 2
@= 33
_1
T=3

y=—2,—1,0,1,2,3; the graph rises
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Solutions

1. If z = log; 125, find . [1]
5% =125
a®* =N =z =log, N
. logs 125 =3
Ans: 3

2. Of log_5 9 and log; 9, which one is defined? Find its value. [1]

The base cannot be negative, so log_; 9 is not defined.

32=9=2=1log;9
.. logs 9 =2

Ans: log; 9 = 2 (log_5 9 is not defined)

3. Write 573 = 13z in logarithmic form. [1]

a* =N & x =log, N
Herea =52 = -3, N =L

125°

.. —3 = log; %5

Ans: —3 = log; =

4. Find logs 2 + logs 1. [1]

log,a =1, log,1 =0witha =

=14+0=1
Ans: 1

log, m + log, n — log, p = log,

= log;, &% = log;, 100
10?2 = 100 = log,, 100 = 2
Ans: 2

6. Find the value of logg 243. [2]
logg 243 = logs» 3%
= 2log, 3
~ b =3
Ans: 3

7. Find the value of —L=.[1]
0832
1 _
@ = 10g2 32

=log,2° =5log,2 =5
Ans: 5
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8. Find the value of log, 243 - log; 7. [2]
log, a -log.b =log.a
= log; 243
=5
Ans: 5

9. Write 110%51?% as a single logarithm and find its value. [1]

loga __
—g—log ; = logya

_ 2

3
Ans: 10g343 49 = %

10. Find the value of 9'°8 5 x 618 12_[2]
alogaN =N
=2x12=38
Ans: 8

logg 3

11. Find the value of ;,— [2]

logg 7 *
alog.b — plog.a
7log2 3 _ :))log2 7
.. the numerator and denominator are equal, and the value is 1.

Ans: 1

12. If log,(2x + 1) = log,(z + 6), find . [2]
log,m =log,n=m=n
=2x+1=z+6

=xr=5
=xr=25
Ans:x =5

13. If logg (x> — 7Tz + 13) = 0, find z. [3]
log, N =z = N =a”
=2 -Tz+13=6"=1
=z2-Tr+12=0
=22 -4z -3z +12=0
=z(zx—4)—3(x—4)=0
=(xz—-3)(z—4)=0
=sz=30Nx=4
Ans:z =3 (or)xz =14
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14. Solve log;  — log,(z + 2) = 2. [5]
log, m — log, n = log, =
= logs 215 =2
= -2 =32=9

z+2
=z =9z + 18
= 8r = —18
=z=-2
For z = —9, log; z is not defined.

.. there is no real .

Ans: No real z

15. Find the value of log, , 0.008 + log, v/32. [3]
logy.» 0.008 = logy,(0.2)3 = 3log;,0.2 = 3
log, V32 = log,(2°)} = log, 24 = §
~3+§-4
Ans: L

16. Find the value of 12a6v6+log5v5—log4vs [5]

log 7.5
616 = 6 x 63 = 65 (and the same for the others)

3
_ log(%®)?

log 7.5
= log, 5(7.5)* since B =175

= g log;57.5 = %

.3
Ans: 5

17. Find the value of 508264 [3]
log,; 64 = log;, 8% = 2log; 8 = log; 8
5logy; 64 _ slog; 8
=38
Ans: 8

18. If log(3a — 2b) = loga — logb, find a in terms of b. [5]
loga —logb = log ¢
= log(3a — 2b) = log 3
=3a—2b=¢
=3a—3=2b
=a(3—1)=2b

= a(%2) =2

2b*

=0 =37
o2
Ans: a = T
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19. Solve log,(3z + 2) = log; . [5]

1_q-1
3—3

log;(3z +2) = logg+ x = 4 log; = = logy 2~

=3z+2=z'=1

=322 +2z=1

=3z +22-1=0

=3z —z+3x—-1=0
=2z(Bz—-1)+18z—-1)=0
=(xz4+1)Bz—-1)=0

=z=-1(nNz=13

Forz = —1, log% x is not defined.
. _ 1

ST = 3

Ans: z = 1

3

1

20. Complete the table of y = log, z for z = §, 3, 1,3, 9,27 and say whether the graph rises or falls from

left to right. [3]

y=logsx

m:%: y:10g3%:—2
a::%: yzlog;;%:—l
z=1:y=logsz1=0

r=3: y=logz3d=1
x=9:y=logy9=2
x=27: y=1log327=3

The base is more than 1, so the graph rises from left to right.

Ans:y = —2,—-1,0,1,2, 3; the graph rises
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