EXPRESSWALA ACADEMY

Logarithms
Question Paper, Set 01

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; 81. [1 mark]
2. Oflog, 6 and logg 1, which one is defined? Find its value. [1 mark]
3.  Write 2!% = 1024 in logarithmic form. [1 mark]
4. Find 4logy 9 + Tlogg 1. [1 mark]
5. Find the value of logg 4 + logg 9. [2 marks]
6. Find the value of logg 32. [2 marks]
7. Find the value of log;; 4 x log, 11. [T mark]
8. Find the value of log; 9 - logs 5. [2 marks]
9. Write 1°1gozl525 as a single logarithm and find its value. [1 mark]
10. Find the value of 3188 1 glog.5 [2 marks]
11. Find the value of 3% 7 — 71983, [2 marks]
12. If log;(3z — 2) = log; 13, find . [2 marks]
13. Iflogs(z? — 4z +6) = 1, find x. [3 marks]
14. Solve logg z + logg(z + 5) = 2. [5 marks]
15. Find the value of logg 16 — log;¢ 8. [3 marks]
16. Iflogs;a-logy, b-log ;¢ = klog,a, find k. [5 marks]
17. Find the value of 32+1°8:5, [3 marks]
18. If 22 + y? = Tzy, show that 2log(x + y) = logz + logy + 2log 3. [5 marks]
19. Solve log,(6z — 1) = log: . [5 marks]
20. Complete the table of y = log, = for z = ¢, 3,1,4,16. [3 marks]
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Key sheet

10

11

12

13

14

15

16

17

18

19

20
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Answer

4

logg 1 = 0 (log; 6 is not defined)

10 = log, 1024

4

w ot

logs 3125 =5
13

0

=5

r=10nNz=3

z=4
i
k=30
45

Shown: 2log(z + y) = logz + logy + 2log 3

1
=3

y= *37*1,07274
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Solutions

1. Find the value of log; 81. [1]

34 =81

a®* =N =x=1log, N
.. logy 81 =4

Ans: 4

2. Of log; 6 and logg 1, which one is defined? Find its value. [1]
The base cannot be 1, so log; 6 is not defined.
6°=1=0=1logg1
cloggl =0
Ans: log; 1 = 0 (log; 6 is not defined)

3. Write 21 = 1024 in logarithmic form. [1]
a®* =N <& x=log, N
Herea =2, x = 10, N = 1024.
.10 = log, 1024
Ans: 10 = log, 1024

4. Find 4logy 9 + 7log, 1. [1]
logg9 =1, logg1 =0
=4(1)+7(0) =4
Ans: 4

5. Find the value of logg 4 + logg 9. [2]

log, m + log, n = log, mn
= logg(4 x 9) = log, 36

62 = 36 = log, 36 = 2
Ans: 2

6. Find the value of logg 32. [2]
logg 32 = logy; 2°
= g log, 2
- i -1
Ans: 2

7. Find the value of log,; 4 x log, 11. [1]
logya-log,b=1
. logy; 4 xlog, 11 =1
Ans: 1
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8. Find the value of log; 9 - log, 5. [2]
log, a -log.b =log.a
= log; 9
=2
Ans: 2

9. Write lﬁlgozl% as a single logarithm and find its value. [1]
1
%‘z—‘; = log, a

= log; 3125
=5
Ans: log; 3125 = 5

10. Find the value of 30838 4 4log:5 [2]

alogaN =N
=8+5=13
Ans: 13

11. Find the value of 3187 — 7log; 3 [2]
alogcb — blogca
3log5 7T — 7log5 3

— "logs3 _ 7logy3 — )

Ans: 0

12. If log,(3z — 2) = log; 13, find . [2]

log, m =log,n=m=n

=3z —-2=13
=3z =15
=xr=25
Ans:z =5

13. If log;(z® — 4z + 6) = 1, find . [3]
log, N=z= N =a”
=z’ -4z +6=3
=>z?—-4z+3=0
=z’ -3cr—-2z+3=0
=z(z—-3)—1(z—3)=0
=(xz—-1)(z—-3)=0
=sx=1(ornNx=3

Ans:z=1(onNz =3
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14. Solve log; = + logg(z + 5) = 2. [5]
log, m + log, n = log, mn
= logg z(z + 5) = 2
= logs(z? 4 bz) = 2
= 2> + 5z = 6> = 36
=z’ +5x—-36=0
=2 +92—42—36=0
=z(z+9)—4(z+9)=0
= (z—-4)(z+9)=0
=x=4(0nNxz=-9
If z = —9, logg  is not defined.
S # -9
Sx=4
Ans:x =14

15. Find the value of logg 16 — log;4 8. [3]
= logys 24 — log. 23

3
4

4
3
e
12
.7
Ans: 13

ju—y

16. If log3;a - log sz b - log, 3 ¢ = klogg a, find k. [5]
va=a
= logbé a- logcé b- logd% c
= 3log,a-5log,b-2log,c
=3 x5 x2-logyalog.blog,c
=30log,a
. k=30
Ans: k£ = 30

17. Find the value of 321985 [3]
am+n =am-a
— 32 X 3log35
=9x5=45

Ans: 45

n
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18. If 22 4 y* = Tzy, show that 2log(z +y) = logz + logy + 2log 3. [5]
Given z2 + y? = Tzy
LHS = 2log(z + y) = log(z + y)*
= log(z? + y* + 2zy)
= log(7zy + 2zy) = log(9zy)
=log9 + logx + logy
=log3? +logz +logy = 2log 3 + logz + logy
=RHS

Ans: Shown: 2log(z + y) = logz + logy + 21og 3

19. Solve log, (6 — 1) = log% z. [5]
-
log,(6z — 1) = log, = 2; log, = = log, 2™
=6z—1=z 1= %
=6z —z=1
=6z2—z—-1=0
=6z’ +2z -3z —-1=0
=2z(3z+1)—1B8z+1)=0
=2z -1)Bz+1)=0
1

_ 1 _ 1
:>.7:—§(or)a:— 3

For z = —§, logy « is not defined.

NI

ST =

Ans:z =1

20. Complete the table of y = log, = for z = 1, 1,1,4,16. [3]

y =logyz
mz%: y:10g2§:—3
m:%: yzlogQ%:—l

r=1:y=log,1=0
x=4: y=logy,4=2
x=16: y =log,16 =4
Ans:y = —-3,-1,0,2,4
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