POINTS TO REMEMBER: LOGARITHS

1.y = a%is called exponential function where a > 0 and a # 1. This function is defined for all x € R. The
exponential function has following properties:
(i) a®=1 (i) @¥=avex=y (iii) a™xa"=a™"

(iv) ‘;—7: = gmn (v) (@) =a™ (vi) (ab)"=a"x b"

2. ifa¥=xthenwesayy=log.x,wherea>0& a#1.ais called base of the logarithm.
3. y-=loga.xis defined for x € (0,o°).
4, loga=1
Proof: Lletlog.a=x= a*=a=> x=1
5. logal=0
Proof: Lletlog.l=x= a*=1= a*=a°= x=0
loga (mn) =logam + logan, (m >0, n>0)

o

Proof:

Letlogam=x&logan=y > a*=m & a¥=n= a*xa’=mxn

= a¥=mn=loga(mn)=x+y = log.(mn)=logam +logan
m

7. Ioga(—)=Iogam-logan,(m>0,n>0)

n
Proof: Letlog.m=x&logan=y = a*=m&a¥Y=n

a* m m m
— === aV==> loga(—)=x—
P n n ga(n) y

= loga ( %) logam - logan

8. logam" =nlogam, (m>0)
Proof: Let logam" =x = a*=m"
= (@)V" = (m")Y" = a¥" = m =log.m =§ = nlogam=x= nlog.m=logam"
9. log,;n m = % logam, (m>0)
Proof: Let log,» m=x = (a")*=m = a™ =m =loga m = nx
:%Ioga m=xz>%|ogam =logznm
10. Combining the properties loga m" =n logam & log,n m = % loga m we get:

log,r mP= Z loga m, (m > 0)

11. Base change rule:logab = (M) (b>0,c>0&c=z1).

logca

Proof:
Letlogab=x=3a* =b = log. a* = logcb = x logca = logcb
= x= 20eb oy o, = 09D
log: a logc;a
12. logpa= oo ,(b>0,bz1,a>0,a%1).
Proof:

Changing the base to a logpa :



logpa = 0gac logp a =
loga b loga b

13. x=a'%* ,(a>0,a#1,x>0).

Proof: Let loga x =y = a¥ = x = q'%9a*=,

14. a'99xb= plogx @ (3>0,a#1,x>0,x # 1)
Proof: q'°9x © = plossaloexb (ysing x = a'®9a*)
= bInga

Alternative:

logb logbxloga
alo.gxb = qlogx = gloga logx

- aloga b.logxa — (aloga b)logx a_ blogx a

SECTION A:

1. Write the following in logarithmic form:

(i) 35=243 (ii) 82= 6—14 (iii) 10 = 0.00001

(V) 97%/2=— (v) (125)71/3=0.2 (vi) 4*/2=8
2. Express each of the following in exponential form :
(i) logs243 = 5 (i) loga (3) =-3 (iii) logs 25 = 2
(iv) log264=6 (v) log1p1000 =3 (vi) log100.0001=-4
(vii) logip.01=-2

3. Find the value of each of the following:

(i) logs 216 (ii) logs 125 (iii) loga 128
(iv) logio (.001) (v) log, 7 324 (vi) log 5 625
(vii) logg (%) (viii) log10 1000000 (xi) log20.015625
(x) logrtan(0.25m) (xi) log 2 (logs 81)
4. Find x, if
(i) log2x=3 (ii) logx 0.001 = -3 (iii) logo.a 0.0256 =x  (iv) logx9 =2
(v) loga (i) =X (vi)log s x =4 (vii) 1og% 273 (viii) logo2x=3

5. Which of following is a valid logarithmic form:

(i) logs 2 (ii) log2 (-8) (iii) log1 25 (iv) logzs 1
(v) log-10 100 (vi) log10 0.0001 (vii) logo O (viii) log-s (-125)

6. If the logarithm of 81 is 3, find the base of the logarithm.
7. Iflog, 7512 =a, find log, 216.

8. ifloga32=10, find logs a.



9. If logioy = x, find the value of 10?*in terms of y

10. If logay = x and log2z = x, find 72%in terms of
y and z.
11. Show that log: [log> (log2 16)] = 1.

12. If logz (x2 — 4x + 5) = 0, then show that x = 2.
13. Prove that logz 3 is an irrational number.
14. Give logio x = a, and logioy = b,
(i) Write down 10 2! in terms of x. (ii) Write down 10%® in terms of y.

(iii) if log P =2a— b, express P in terms of xand y
15. Prove the followings:

(i)llog25 -2log3+log18=1 (ii) Iog§=2Iog5+|og3—2|og2—|og7
2 28
16 25 81 _ .. 35 _ B _ _
(iii) log 2 + 16 Iog1—5+ 12 log 2t 7 Iogg = 1(iv) log o log7+log5—-1log2—-log3—log13
(v)2|ogi—;+log%—log2—i=log2 (vi) Iog§=log2+Iog3+|og7—|og5—|og 11
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.. 2 7 11 7 3 9 35 15
(vii) 5 Iog;+ 4 Iog§+ 5 log S+ IogH+ 4 log " 0 (viii) log ot log ” log P

16. Simplify the following:

o1 1 b 75 5 32
(|)5Iog9+ 2 Iog6+zlog81—log 12 (ii) Iogg-z Iog; +Iogﬁ
o 1 1 . 16 25 81
(|||)5Iog4+zlog 81+3log2—-log6+2 (iv) 7 IogE+5 Iogz+3 Iog&
17. Evaluate the followings:
(i)2log5+ Iog8—%|og4 (i) 2log 15+ log 36 —log9—2 log 3
. 10
(iii) log 15+ 2 log 0.5 + 3 log 2 — log 3 — log 5 (iv) Iogﬁ
(v)log21+log4+2log5—log3—log7 (vi) logalogs 81.
18. Solve the followings:
(i) 2 log x—log(3x-2) =0 (ii) log(3x+2) + log(3x-2) =5 log 2
(iii) logx 3 + logx 9 + logx 729 =9 (iv) logs (3+x) + logs (8-x) — logs (9x-8)=2-logs 9

(v) log(2x+1) — log(2x-1) = 1 (vi) 3'08x— 2 logx= 2 (logx)+1 _ 3 (logx)-1
19. Find x if% log 10 (11 + 4v/7) = log1o (2+X).

20. If x=log2a a, y = logsa 23, z = logsa 33, show
that xyz + 1 = 2yz.
21. If a®+ b3=ab (8-3a-3b), show that

log asz = § (log a + log b).

22. Givenlog 2 =0.3010, log 3=0.4771, find the value of:



\/—

(i) log % (ii) log 0.5

23. Ifa=1+logi02—-logi05, b =2logio3 and c = logiom — logs 5, find the value of m if
a+b=2c
24. Ifa, b, c, d are any four positive numbers, prove that log,a x log: b x logqc = logqa

25, If 19X _ 109eY _ 100eZ ooy that
b—c c-a a—b
() xyz=1 (i) x?yPzc=1 (iii) xb* yera 22 = 1
26. Show that x'08V~logzy logz—logx 7 logx~logy = 1 27. Solve: logax + logax + logie x = 24—1

28.1f a, b, ¢, d are three consecutive natural numbers, then show that log (1+ac) = 2 log b.
29. Prove that

(i) logs 11 x log11 13 x log3 15 x log 1527=3 (i) —— + ———+ ——— =2

logxy xyz logyz xyz l0gzx XyZ

1

30. If log ( x+7y =7 (log x + log y), show that x =y

31. If log(m+n) = log m + log n, show that m = Ll

32. Given that logax = i , logpx = %, logex = i Find loganc X.

33. If a2¢3 b?= a%* b>*, Prove that 3 log a = x Iog%

34. Find the value of x if (loge 2) (logx 625) = (log1o 16)(loge 10)
35. Find the value of

(i) [log1o (5 logio 100)]? (ii) log2 [log2 log2 log2 (65536) ] (iii) loga { log> [(log2 (logs 81))1}

log7 49 | logzao1 49

36. Find the value of :
loge 17 logze 17

1 1 1
37. If logabc =x, logyca =y, logcab = z, Prove that Py + oy + Pl 1

38. Ifx=1+loga bc,y=1+logpcaandz=1+log.ab Prove that xyz = xy + yz + zx.
39. Value of logiotan 40°. logiotan 41°. logiotan 42°....... log1otan 50°

(a)o (b) 1 (c) An irrational quantity (d) None of these

40. If log1218 = a & log24 54 = [ then value of af +5 (a-B) is equal to
(a)o (b) -1 (c) 2 (d)1

logg x. logp x

41. If gz logx - (logx p)g then (p,q) is
(a) (-1, ab) (b) (ab, -1) (c) (a+b, -1) (d) ( %,-1)
42, g'eb=plosa (a) True (b) False
(c) True only if both log have same base (d) True only if both log have different base

43. The number log,7 is



(a) an integer (b) a rational number (c) an irrational number(d) a prime number
44. loga x. logp y = logp . loga y . The statement is
(a) True (b) False (c)Trueifa=b (d) Trueifx=y

45. Ify = q1/(1=10gax) & 7 = q1/(1=109a¥) then X = q'/(17 1092 2) The statement is
(a) True (b) False

46. Logarithm of 323/4 to the base 2v/2 is
(a) 3.6 (b) 5 (c)5.6 (d) None of these

47.1f loga5=a & logs6=b, then logs 2 is equal to
1 1 1

(a) 2a+1 (b) 2b+1 (C) 2ab+1 (d) 2ab-1

48. If a2 + 4b% = 12ab, then log (a + 2b) is

(a) 5 llog a + log b— log 2] (b) log 5 + log 2 + log 2
(c)%[loga+|ogb+4log2] (d)%[loga—logb+4|og2]

49. If log 10x =Y, then logi000X? is equal to
(@ y* (b) 2y (% ()%

50. If x=loga(bc), y =logy(ca), z=log. (ab), Then which of the following is equal to 1
(@) x+y+z (b) (1 +x)+ (1+y) ! + (1+2)?
(c) xyz (d) None of these

51.Iflog1; 27 =a, then logs 16 =
3—-a 3—-a 3—-a
(a) 3. a (b) 3. . (c) 4. e (d) None of these

52.1flog z5=aandlog 3 2=b,thenlog 5300 =

(a) 2(a+b) (b) 2(a+b+1) (c) 2(a+b+2) (d) a+b+4

P
/ Plp

Iklogp

(a) p" (b)p (c)n (d)-n

53. The value of logp

54. If z (log, x)?* + (log, x)—z =+/2 then

(a)x=2,7 23 (b)x=2,=,27%3  (c)x=4,7,21/3 (d)x=2,7,271/3



55.log s x+logcis x+10ggi/a X+ ... upto7
terms = 35, then the value of x is equal to
(a)5 (b) 52 (c)5° (d) 5*

56. If 282 logb _ logc Jthen a¥” +yz+b% +2x +x2 ¢+ xy +y? =
y—z z—x z-y
(@)o (b) 1 (c)-1 (d) abc
57.Evaluate the following logarithms without using log table.
5 5[ 15
(a) logz; (32 x ¥/4) (b) log,-12( \Jaz | ,ab#1
() loga 1728 (d) loges [Va¥b x Vb¥a],ab#1.
58. Find the value of —2g22% _log2192 , without using log table.
10g96 2 10g12 2

59. If a, b, c are three consecutive positive Integers then the simplified value of log
log 5 (1+ac) is
(@)o (b) 2 (c)4 (d) 8

60. Find the least integer n such that 7" > 10°, given that logi0 343 = 2.5353.
61. If a¥=bY = c* where x,y,z are the GP then b show that logya = logcb.
62. Solution set of logx 2.log2x 2 = logax 2 is.

@727 o, 2} 0 22} (@ {2 .3}
63. Value of\/(logx 2)(logy1/2 xz)(logxl/g 23) ......... (log,a/m x™)

Where n is an even Positive integerand x> 1, is
(a) n! (b) n! Log> x (c)n!logx 2 (d) None of these
64. The number of solution of loga (x-1) = logz (x-3) is
(@)5 (b) 1 (c) 2 (d)o
65. Value of q(logp b-logp c. logc d) js.
(a)a (b) abcd (c)d (d) None of these

16X (256)1/3)
6 + (448)1/4

66. The simplified value of log (
(a) % log 2 (b) %logz (c)3log2 (d) None of these

67. The value of x satisfying the equation

410993 4 glogz 4 = 1(l09x 83 js: (3) 83 (b) 2 (c) 5

(d) None of these



68. If logarithm of é is - % then base of the log is:
(@)3 (b)9 (c) 18 (d) 27
69. If 71097(x*~ 4x+5) = y _ 1 then x may be values:
(a)2,3 (b) -2, -3 (c)0,1 (d) None of these

70. If logax = 0.3 and log. 3 = 0.4, then logz x is:

(a) 0.12 (b) 0.7 (c)2 (d)3
71.If log7 2 = m, then the value of logas 28 is:
(a) 2(1+2m) (b) 5 (1+2m) Orm (@ m
72.1f 2 log(x+1) — log(x*-1) = log 2, then x =
(a)1 (b) 0 (c) 2 (d)3
ANSWER SHEET
1. (i)logs243=5 (ii) logs (614) S (iii) log10 0.00001
() 10gs (55) = (=3)
3. (i)3 (i) 3 (il 2 (iv) logs (i) =2 (v)Iog100.001 =-3
(vi) logs 5 324=4 (vii) log. s =625=28 (viii) log10 1000000 = 6
(ix) log2 0.015625 (x) log tan (0.25) =0 (xi) 2
4. () 8 (i) 10 (i) 4 (iv) 3 (v) 4 (vi 5 (vii) — Z (viii) .008
5. (i) valid (ii) invalid (iii) invalid (iv) valid
(v) invalid (vi) valid (vii) invalid (viii) invalid
6. 34/3 7. 3 8. % 9. y?
10. y?73 11. To Prove 12. To Prove 13. To Prove
14. (i) 1’“—0 (i) y? (iii) "72
15. (i) ToProve (ii) To Prove (iii) To Prove (v) logis (0.2) = —§
(vi) logs(8)=
2. (i) 3%5=243 (i) 23 =§
(v) To Prove (vi) To Prove (vii) To Prove (viii) To Prove
16.(i) 3log3 (ii) log2 (iii) log 800 (iv) log(2)
17.(i) 2 (i) 2 (iii) log 2 (iv) g

(v) 2 (vi) 1
18.(i) x=2,0rx=1 (i) 2 (iii) 3 (iv) 4 v) =



(vi) 100

19.

23.
26.
30.

31.

34.
38.
39.
45.
51.

57.

58.
63.
68.

V7

(i) -0.3010
60

1

X=y

n

n—1

(v) 10 = 1000

5
To Prove
(a)

(a)

(c)

(M 2
3

(a)
(d)

40.
46.
52.

20. 2yz

24. To Prove
27. 8

1
T oatf+y

(vi) 10" =0.0001
35. (i) 1 (i) 1

(d) 41. (b)
(a) 47. (d)
(b) 53. (d)
(i) 5 (i) 6
59. (c) 60. 6
64. (b) 65. (c)

69. (a) 70. (c)

21. é(loga+|og b) 22. (i) -1.2806
25. (i) 1 (i) 1
28. To Prove 29. (i) 3
33. ToProve (iii) 52=25
(vii) 102=0.01

(iii) 0 36. 2

42. (c) 43. (c)
48. (c)  49. (d)
54. (d) 55. (a)
(iv) =
61. To Prove
66. (d)

(i) 1
(ii) 2

(iv) 26=64

37. 1

44. (a)
50. (b)
56. (b)

62. (a)
67. (d)



