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FYJC - MATHEMATICS & STATISTICS

HIGHLIGHTS
v SOLUTION TO ALL QUESTIONS

SOLUTIONS ARE PUT IN WAY THE
STUDENT IS EXPECTED TO
REPRODUCE IN THE BOARD EXAM

TAUGHT IN THE CLASS ROOM THE
SAME WAY AS THE SOLUTION ARE
PUT UP HERE . THAT MAKES THE
STUDENT TO EASILY GO THROUGH
THE SOLUTION & PREPARE
HIM/HERSELF WHEN HE/SHE SITS
BACK TO REVISE AND RECALL THE
TOPIC AT ANY GIVEN POINT OF
TIME .

LASTLY, IF STUDENT DUE TO SOME
UNAVOIDABLE REASONS , HAS
MISSED THE LECTURE , WILL NOT
HAVE TO RUN HERE AND THERE TO
UPDATE HIS/HER NOTES .

HOWEVER STUDENT IS REQUESTED
NOT TO MISUSE THE ABOVE POINT
AS CLASS ROOM LECTURES ARE MUST
FOR EASY PASSAGE OF
UNDERSTANDING & LEARNING THE
MINUEST DETAILS OF THE GIVEN
TOPIC
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Q. SET - 1
01. log 540
02. log 360

03. log | 50 = log2+2log5-log3-2log7
147
04. log (12]+ log 25) - log ’%_] =1
10 .5 10 21 10\7
05. log r£§\+- log ?21 - log f%g] =0
10\16, 10 \81 10\27
06. log |75 |- 2 log :5_ + log 32 | = log 2
16 L9 243
07. 7log{l6] + 5log [25) + 3 log(81 = log 2
15 24 80
08. 7 log 15 + 61log|8 | + 5log| 2| + log 32
16 3 5
09. 4log  [3) + 3log (25] + 2log (35] = -1
7 |25 77 ) 7 9]
10. 7log [(16) + Slog (25] + 3log [81] = 1
2 |15 2 24 280
11. log 2 + 16log |16| + 12log [25|+ 7 log
10 10 15 10 24 10
12. log 351} + 2 log 91| - 3log 39 =
10 | 539 101110 101110
01 log(x +y] = 1 [Iog X + logy ] ;  Show that
7 2
02 IogE< + y] =1 [Iog X + log y ] ; Show that
3 2

2log2 +3log3+1log5s

3log2 + 2log3+1log5s

= log 3

PAPER - II

: LOGARITHMS

47
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03. logx —y) = log Vx + log y : Show that : (x +y)2 = 20xy
4
04. logfa + b =L[Ioga+|ogb] ; Showthat : a=»b
2 2
05. log(x+y) = log3+ 1logx + 1logy ; Show that:x? +y? = 7xy
2 2
06. ifa%+ b2 = 7ab ; Prove 2log [a + b]= loga+ loghb
3
07. ifx% +y%=27xy ; Prove log [x - y] =1 [Iog x + log y]
5 2
08. if a’? + b? = 3ab ; Prove log [a + b] = i[log a + log b]
V5 2
09. ifa?+ b?=14ab ; Prove 2log(a+b) =2log4+loga+loghb
10. if a® + b% = 11ab ; Prove 2log(a-b) =2log3+loga+logb
11. ifx2-xy +y>2=0 ; Prove log (x+y) = i[log x +logy + log 3]
2
12. if a’-= 12ab + 4b2 =0 ; Prove log(a + 2b)= 1(log a + log b ] + 2log2

2

13.  if a3 + b3 = ab(27 - 3a - 3b) ; Prove : Iog[a+b] = 1 (loga + log b)
3 3

Q. SET -3

01. log x = log y = log z
b-c c-—a a—-b
then prove a. x.y.z=1
b. x2.yP.z2¢ = 1
c. xb+c. yc+a Cgatb _ 4
d. xbtc-a yc+a—b o gatb-c _ 4

-2 -
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02. log x = log y = log z
b+ c-2a c+a-2b a+b-2c then prove x.y.z = 1

03. log x = log y = log z

2 3 1 then prove x.y_3.z7 =1
04. log x = log y = log z

1 3 7 then prove x5.y3.z_2 =1
05. log x = log y = log z

a 2 5 and x4.y3.z_2 = 1. Find a
06. log 5 a _ log : b _ log : C

4 6 3k and a3.b?.c=1. Findk

Q. SET -4

01. log316 .logs527 .log225 = 24

02. logs516.log7125.log 449 = 12

03. logs564.log725.log4343 = 18

04. logb a’ . log ¢ b3 . log a c’ 105

|
—_

05. Iogy\/x. Iogzy3. Iogxxs/zz—

06. logp Ja.logcb* loga/cd =1

07. Prove : (log 4 2)(log 23) (log 4 5)(log 53)

08. Prove that : log 5 7 = log 6 7
1+ log 5 3
09. Prove that : log 5 11 = log 12 11

2+I0923
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

PAPER — II : LOGARITHMS

1 + 1 + 1 =1
log a abc log b abc log c abc
1 + 1 + 1 = 2
log ab abc log be abc log ca abc
1 + 1 + 1 = 1 then prove z = abc
Iogat Iogbt Iogct Iogzt
1 + 1 + 1 = 1
log 2 30 log 3 30 log 5 30
1 + 1 + 1 = 2

log 6 24 log 12 24 log 8 24

X = Iogabc Y = Iogbac ;Z= Iogcab then prove : 1 + 1 +

ifx:1+logabc ; y:1+Iogbca ;x:1+Iogcbc

prove that : xy + yz + zx = xyz

x =log.3;y =1logy,6;z=log, 9 then prove that : 1 + xyx = 2yz
log x * log x2 + log x3 + _ + log xP = p log x

a a2 a3 aP a

1 + 1 + 1
log 1 log 1 log 1

10 30 5 30 18 30

+ ¢ = b2 then show that: 1 + 1 =2
log bic @ log a

d® then show that log d abc _ 3_1

=
)
N
Il
o
w
|
o
(9]
Il

d5  then show that 109 5 bcd _ 47

30

=
)
N
1l
o
w
|
fe)
AN
1l
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24. ifaX=bY =c%Z=d" then show that 109 5 abcd = x[l + 1 +1 + 1 ]
X y z w

25. ifaX=bY =cZand b%2 = ac then prove that y = 2xz

X+2
SOLVE FOR X’
01. log (x + 3) +log (x —-3) =log 16 02. log (3x + 2)—-1log (3x—-2) =1log5
03. log2+log(x+ 3)-1log(3x—-5)=1og3 04. logx (8x—-3)-logx4 =2
05. Iogx3+logX8+IogX6 = 2 06. I098x+log4x+logzx = 11
07. 109, x 4 log , x 4 log X = 21/4 08, 109 3x 4 loggx  log,,ox = 34/5

09. log /3 X +Iog3x+log \/27x= 11
10. 2log x = 1 + log X + 11 11. x+1log (1 +2%=xlog 5 + log 6
10 10 1N 10 10 10
10
12. log,x + i logy(x +2) = 2
2
13. Jlog 2 x* + 4 log ’T = 2
4 X

Without using log table prove :
01. 1 < log 2 < 1 03. 3 < log 2 < 1

4 10 3 10 10 3
02. 2 < log 3 < 1 04. 2 < log 5 < 3

5 10 2 3 10 4
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SOLUTION TO - Q SET 1

01. log540 = 2log2 +3log3 +logh

SOLUTION
RHS

2log2 + 3log3+1log5s
= log2% + log33+1log5s
= log4 + log 27 + log 5
= log (4 x27 x5)
= log 540 = LHS

02. log360 = 3log2 + 2log3 +log5 03. Iog[50]=IogZ+2IogS—Iog3—2Iog7
147
SOLUTION SOLUTION

RHS

3log2 +2log3+loghs

log2 +2log5-log3-2log?7

= log2® + log3%2+log5 = log 2 + log 5% - log 3 - log 72
= log8 + log9 + log5 = log 2 + log 25 - log 3 - log 49
= log (8 x 9 x 5) =Iog[2x25]
3 x 49
= log360 = LHS = log [50] = LHS
147
04. log |[12|+ log |25]| - log 2 =1
10 ? 10 Z 10 7
SOLUTION
LHS
= log [12|+ log |25| - log [i] =1
10 5 10 21 10 7
6 5
= log [1—2—x § x ]
10 2=
3
= log 10
10

=1 = RHS
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05.

06.

07.

log 15|+ log (64 |- log [2_0] =0
SOLUTION
LHS
= log [15 |+ log [64| — log 20
10 16 10 81 10 27
3 —4—
= log [-1—5—x 4 x ]
10 167 817 26
3 —5
= log 1
10
=0 = RHS
log [75|- 2 log |5 |+ log |32 | = log2
16 9 243
SOLUTION
LHS
= log|75| - 2 log|(5]|+ log |32
16 9 243

Il
o
«Q
—
o|n
We__ v
|
o
«Q
N
N
— |
—
+
o
«Q
N
N [)
wiN
—

2
= log [-7-5 x 8+ x 32 ]
+6 25 243
3
= log 2 = RHS
7Iog£ + 5log {25) + 3log|81| = log2
15 24 80
SOLUTION
LHS

7 log( 2* Y+ 5log( 52)+ 3 log (3%
3.5 23.3 245

PAPER — II : LOGARITHMS

Iog[z“}7 + log [52}5 + log [ 34 }3
3.5 23.3 245



JKSC : FYJC 2018-19 PAPER — II : LOGARITHMS

= log( 228 Y+ log [ 50 + log [ 3'?
37.57 21533 212 53
= log[ 228 x 510 x 312
37.57 21533 212 53

= log ( 228x 3'2x 5'0
227 X 312 X 510

= log 2

08. 7 log 15 + 6log|8 | + 5log| 2| + log 32 = log3
16 3 5 25
SOLUTION
LHS
= 7 log 15 + 61log|8 | + 5log 2|+ log 32
16 3 5 25
= 7 log 3.5|1 + 6log 2_3 + 5log|{ 2 | + log 2_5
24 3 5 52| - PRIMES
= log 3.5 74 log 2_3 6 4 log| 2 > 4 log 2_5
24 3 5 52| - POWER UP
= log ”37.57}+ |og[218} + |og[25]+ log [2_5}
28 6 =5 2 e POWER IN
L2 3 5 5
= log (37.57 x 218 x 25 x2°
228 36 55 s2) e SARE LOG KA EK LOG
= log (228 x 37 « 57]
(228 x 36 x 57
= log 3 = RHS
09. 4 log 3 + 3log 251 + 2log |35]| = -1
7|25 77 719
SOLUTION
LHS

= 4log [3) + 3log [g] + 2log [3_5]
7 |25 77 Lo
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10.

7 log 16 + 5log 25| + 3log |81] =1
2 |1 2 (24 2 (80
SOLUTION
LHS
= 7log (16) + Slog é] + 3log [E&]
2 |15 7 24 7180
- 7 log rﬁ] + 5log [ 52 ] + 3log 34
2 (3.5 2 (3.23 2 245
= log fi ]7 + log [ 52 ]5 + log [ 34
2 3.5 2 (3.23 2 %5
= log (228 + log 510 + log 312
2 |37.57 2 (35,15 2 (12 53
= log [zzsx 510 x 312 ]
2 (3757 35,15 51253
= log (228 x 312 x 510 = log 2
2 L227 x 312 x s5l0 2

4 log [i\ + 3log
7 \52)

log {3)* + log
7 52)

log (3%] + log
7 58

log [ﬁ x 5%

52] + 2log [5._7\
7 7132
r_2\3 + log ’5_.7\2
\7 J 7\3 <
(55) + log r52.72]
\731 7 \ 34

52,72

34

PAPER — II : LOGARITHMS

PRIMES

POWER UP

POWER IN

-------- SARE LOG KA EK LOG

PRIMES

-------- SARE LOG KA EK LOG

POWER UP

POWER IN
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11. log 2 + 16log (16| + 12log 25|+ 7 log 81 =1
10 10 1_5 10 2_4 10 %

SOLUTION
LHS

+

= log 2 16 log (16 + 12log 251+ 7 log 81
10 10 15 10 24 10 80

+

= log 2 16 log (2%) + 12log (5% )+ 7 log 34
10 10 3.5 10 3.23 10 24_5

= log 2 + log (2*31®+ log [52 ]12 + log [ 34 ]7
10 10 3.5 10 3_23 10 24_5
= log 2

log 264 + log 524 + log 328
10 10 316516 10 312236 10 22857

= log 2 x 264 x 524 X 328
10

+

316516 312236 22857

= log (265 x 328 524]
X

10 L264 x 328 523

= log 2.5
10
= log 10
10
12, log 351) + 2 log 91 | — 3log 39 =1
10 1539 10 {110 10 1110
SOLUTION
LHS
= log 351) + 2 log 91 | — 3log 39
10 1539 10 {110 101110
3 351 7 1539 7 |91
3 (117 7177 13[13
3|39 11| 11 1
13 | 13 1

-10 -
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2 log [7.13 ] - 3 log [3.13 ]
10 {11.2.5 10(11.2.5

log [7.13 ]2 - log [3.13 ]3
10 {11.2.5 10{11.2.5

log [ 72.132 ] - log [ 33.133
10 112.22.52 10 113.23.53

= log 33.13) +
10 (72.11
= log 3313 +
10 (72,11
= log 33.13) +
10 (72,11
= log 33.13 x 72132 «x
10 (72,11 112.22.52
= log [23 x 33 x 53 x 113 x 133
10 (22 33 X 52 x 113 x 133
= log 2.5
10
= log 10
10

-11 -

J

113.23.53

33.133

]

PAPER — II : LOGARITHMS

]
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SOLUTION TO - Q SET 2

01. log(x + y] = 1 logx + logy 2 + 2xy + y2 - Xy
7 2 — g
: + =
Show that X y 47 $2 4 2xy + y2 _ 9xy
y X
SOLUTION : 2 2
R X“+y = 7xy
log{x + vy =i[logx+|ogy]
C 7 ) 2 Dividing throughout by xy
2 log(x + y) = log x + log y x2 + y2 = 7Xy
L 7 ) Xy Xy Xy
+ = 7
Iog(x + y\2 = log xy X Yy
7 Y X «wer.s PROVED
\\y 7
(x + y\2 = Xy
\\y 7 7
2 2
+ 2xy + =
X r2Xy+y Xy 03. | log(x - y) = log Vx + log y
49 —r
4
x2+2xy +y2 = 49xy Show that : (x + y)2 = 20xy
x2 + y2 = 47xy
SOLUTION :
Dividing throughout by xy log(x -y = log Vx + log y
4
x2 + y2 = 47xy - ’
Xy Xy Xy log(x - y) = log Vx.y
x +y = 47 L4 )
y X ... PROVED
(X = y) = Vx.Vy
A\ 4 P4
02. | log(x+y)] = 1 logx + logy
3 b3 Squaring both sides
Show that : x + vy =7 X -y = Xy
y x 4
SOLUTION : 2 2
—_— XS — 2xy +y = Xy
log{x + vy =l[logx+|ogy] - 16
\\y 3 7 2
x2 - 2xy + y2 = 16xy
2 log(x + y) = log x + log y
3
~ - X% + y2 = 18xy
Iogfx + y\2 = log xy Adding ‘2xy’ on both sides
- 3 P
x2 + 2xy + y2 = 20xy
(x + y)2 = Xy
L 3 J (x + y)2 = 20Xy ....... PROVED

-12 -
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04.| logla+ b =l[|oga+logb]

2 2

Show that a =b

SOLUTION :

Iogfa + b) =1 [Iog a + log b]

\\y 2 7 2

2 logfa + b) = log a + log b
- 2 P
r \2

logla + b = log ab

\\y 2 7
(a + b)2 = ab
\\y 2 7

aZ + 2ab + b2 = ab
4

aZ + 2ab + b2 = 4ab
a2+ b2 = 2ab

aZ - 2ab + b2 = 0
(a-b?2 = 0
a-b = 0

a = b weeree.. PROVED
05. |log(x+y) = log3+ 1logx + 1logy
2 2

Show that : x2 + y2 = 7xy

SOLUTION :

log(x +y) = 2log3 +logx + logy

2log(x + vy) =
log(x + y)? =
log(x + y)% =
log(x + y)? =

(x +y)? =

x2 + 2Xy + y2

2
2log 3 + logx + logy

log 32 4 log x + logy

log9 +logx + logy
log 9xy
9xy
= 9xy
7xy .e.es PROVED

-13 -

06.

07.

PAPER — II : LOGARITHMS

if a2 + b2 = 7ab

Prove  2log [a + b]= loga + logb

3

SOLUTION :

a2 + b2 = 7ab
Adding ‘2ab’ on both sides
aZ + 2ab + b2 = 9ab

(a + b)? = 9ab

[a+b] = ab

Inserting log on both sides

Iog[a + b]z = log (ab)
3
2Iog[a + b] = loga+loghb
3 <..ees PROVED
if x2 + y2 = 27xy
Prove log [x - y] = _1[Iog X + log y]
5 2
SOLUTION :
x2 + y2 = 27xy
Adding '-2xy’ on both sides
x% — 2xy + y2 = 27Xy — 2Xy
(x - y)? = 25xy
G
5
Inserting log on both sides
2 _
Iog[x -y ] = log (xy)
5
2Iog[x—y] = logx +logy
5
Iog[x -y ] = i[log X + log y]
5 2 ... PROVED
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08.

09.

if a2 + b2 = 3ab

Prove
\5

log [a + b] = i[loga+ log b]
2

SOLUTION :

a’ + b% = 3ab
Adding ‘2ab’ on both sides

a2 + 2ab + b2 = 3ab + 2ab

(a + b)? = 5ab
[a + b] 2 = ab
V5
Inserting log on both sides
2 _
Iog[a+b] = log ab
V5
2Iog[a+b} = loga+loghb
\5

)

L{Iog a + log b]
2

- PROVED

if a2 + b2 = 14ab prove ;

2log(a+b)=2log4 +loga+logb

SOLUTION :

aZ + b2 = 14ab

Adding ‘2ab’ on both sides
aZ + 2ab + b2 = 14ab + 2ab
(a + b)? = 16ab

Inserting log on both sides

log (a + b)2 = log 16ab

2log(a+b) = logl6 +loga+loghb
2log(@a+b) = log4> +1loga+loghb
2log(a+b) = 2log4+1loga+loghb

- PROVED

- 14 -

10.

PAPER — II : LOGARITHMS

if a2 + b2 = 11ab prove ;

2log(a-b)=2log3 +loga+loghb

SOLUTION :

a? + b% = 14ab

Adding '-2ab’ on both sides
a’ - 2ab + b2 = 1lab - 2ab
9ab

(a - b)? =

Inserting log on both sides

log (a - b)> = log 9ab

2log (a - b) = log9 +loga+logb
2log (a - b)= log 32 + log a + log b
2log (a - b)= 2log3 +loga+loghb

«w..... PROVED

ifx2-xy +y2=0 prove ;

log (x+y) = _1[Iog x + logy + log 3]
2

SOLUTION :

x% - Xy + y2 =0

x2 + y2 = Xy

Adding ‘2xy’ on both sides

2

X< + 2xy + y2=xy+2xy

(x + y)2 = 3xy

Inserting log on both sides

log (x + y)> = log 3xy
2log(x+y) = log3 +logx+logy
log (x + ) = 1 (log 3 + log x + log y )

2
«rees PROVED
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PAPER — II : LOGARITHMS

12.| if a’~ 12ab + 4b% = 0 a3 + 3a%b + 3ab%+ b3 = 27ab
prove that
(a+b)3 = 27ab
log(a + 2b)= _1[Iog a + log b] + 2log2
2 [a + b]3 = ab
SOLUTION : 3
a2— 12ab + 4b2 = 0 INSERTING LOG ON BOTH SIDES
3_
a? + 4b2 = 12ab log [L_,'b] = logab
ADDING '+4ab’ oN BOTH SIDEs 3log(a + b= loga + logb
3
aZ + 4ab + b2 = 12ab + 4ab
log [a + b] = 1(loga + logb)
(a + 2b)2 = 16ab 3 3 <cerees PROVED
INSERTING LOG ON BOTH SIDES
log (a + 2b)?2 = log 16ab
2log (a + 2b) = log 16 + loga + log b
2log (a + 2b) = log 2* + loga + log b
2log (a + 2b) = 4log2 +loga +loghb
log (a + 2b) = 4log2 +loga+logb
2
log (a + 2b) = 4log 2 +l[|og a + log b]
2 2
log (a + 2b) = 2log 2 + 1(log a + log b)
2
....... PROVED
13.| if a3 + b3 = ab(27 - 3a - 3b)
prove that
log|la + b| = _1[Ioga+|ogb]
3 3
SOLUTION :
a3 + b3 = ab(27 - 3a - 3b)

a3 + b3 = 27ab - 3ab - 3ab?

- 15 -
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SOLUTION TO - Q SET 3

01.a) log x = log y = log z
b-c c-a a-b PROVE: x.y.z =1
SOLUTION :
log x = logy = logz = Kk LHS
b-c c-a a-b
= X.Y.z
log x = k(b - c) ox ek(b = ¢)
e _ ek(b -C) ) ek(c - a) ) ek(a - b)
log y = k(c - a) Ly = ek(c - a)_ _ ek(b -c) + k(c—a) + k(a—-0b)
e
_ ek (b-c+c—-—a+a-b)
log z = k(a-b) .z = ek@=-b)
e = ek (0)
= &0 =1 RHS
01.b) log x = log y = log z
b-c c-a a-b PROVE : x?.yP .2¢ = 1
SOLUTION :
log x = logy = logz = k LHS
b-c c-a a-b
- X2 yb ,C
log x = k(b-c¢) o ox = eklb=c),
e _ ek(b - C)a ) ek(c -a)b ) ek(a - b)c
log y = k(c - a) Ly = ek(c -a) _ ek(ab - ac) ) ek(bc - ab) ) ek(ac - bc)
e
_ ek(ab —ac) + k(bc — ab) + k(ac - bc)
log z= k(a-b) - z = e<(@-b)
e =ek(ab—ac+bc—ab+ac—bc)
= ek (0 - g0 =1 RHS
01.c) log x = log y = log z
b-c c-a a-b PROVE : xP*¢ , yc+a  za+b _ 4
SOLUTION :
log x = logy = logz = k LHS
b-c c—a a-b
= xb+c yc+a . za+b
log x = k(b-c) . x = ekb—¢c)
e - ek(b—c)(b+c)_ek(c—a)(c+a)_ek(a—b)(a+b)
2 2 2 2 2 2
log y = k(c—a) -~ y = eklc-2a) = k(b —c) Cek(c —a) k@ -b)
€ 2 2 2 2 2 2
— ek(b—c)+k(c - a )+ k(a - b))
log z = k(a—-b) - z = ek@a=-b) 2 2 2 2 2 2
e =ek(b—c + ¢ - a + a - b))
= ek (0)
= &0 =1 RHS

-16 -
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02.

03.

04.

-17 -

PAPER — II : LOGARITHMS

log x = log y = log z
b+ c-2a c+a-2b a+b-2c PROVE : x.y.z=1
SOLUTION :
log x = log y logz = k LHS
b+c-2a c+a-2b a+b-2c
= X.Y .z
log x = k(b + ¢ -2a) x = ek(b+c-2a)
e _ ek(b+c72a).ek(c+a72b)_ek(a+b72c)
log y = k(c + a~- 2b) y ek(c+a—2b) =ek(b+c—2a)+k(c+a—2b)+k(a+b—2c)
e
_ ek(b+c—2a + c+a-2b + a+b-2c)
log z = k(a + b - 2¢) z ek(a + b - 2¢c)
e :ek(2a+2b+2c—2a—2b—2c)
= ek (0 = ef =1 RHS
log x = log y = log z
2 3 1 PROVE : x.y 3.27 = 1
SOLUTION
- — _ _ -3 .7
logx = logy = log = k LHS = x.y ~.z
2 3 1
- o2k g3k -3 k.7
log x = 2k X eZk.
e = o2k =9k 7k
log y = 3k oy o3k - o2k =9k + 7k
e
= eo
log z = k z ek.
€ =1 = RHS
|og X = |Og y = |Og z
1 3 7 PROVE : x°.y3.272 =1
SOLUTION
logx = logy = log = k LHS = xs.y3.z7
1 3 7
= K5 g3k .3 7k.-2
log x = k X ek.
e - bk g9k -14k
log y = 3k oy o3k - bk + 9k - 14k
e
log z = 7k Sz e7k.
€ =1 = RHS
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05.

06.

log x = log y

a 2

SOLUTION

logx = logy = logz

a 2 5

log x = ak X =
e

log y = 2k y =
e

log z = 5k 7z =
e

log )2 = log 2 b
4 6

SOLUTION

log ,8 = log ) b
4 6

log a = 4m a =
2

log b = 6m b =
2

log ¢ = 3km C

= log z
5

= k

eak,

e2k,

ek,

= log ) C
3k

log 5 C

3k

24m

26m

23km_

PAPER — II : LOGARITHMS

GIVEN : x4.y3.z_2 =1; find'a’
x4.y3.z_2 = 1
eak4 e2k 3, e5k.—2 - 1
e4ak. e6k_ e—lOk - 1
edak + 6k — 10k -1
e4ak - 4k = &0
EQUATING THE POWERS
4ak -4k = 0
4ak = 4k a= 1

-18 -

GIVEN : a3.b2.c=1. Findk

a3.b2.c = 1

24m.3 56m .2 53km _ 4

o12m 512m 53km - 1
212m + 12m + 3km = 1
224m + 3km - 0

EQUATING THE POWERS

24m + 3km = 0
3km = -24m
3k = -24
k = -8
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01. log316 .log 527 .log 225 = 24
SOLUTION
LHS
— log 316 ) log 527 ) log 225
= log 16 . log 27 . log 25
log 3 log 5 log 2
= log 2* . log 33 . log 5°
log 3 log 5 log 2
= 4 log2 .3 log3 . 2 log5h
log 3 log 5 log 2
= 4.3. 2
= 24 = RHS

02. log 5 16 log 7

125 log ,49_ 15

SOLUTION
LHS
— log s 16 log 7125 ) log 449
= log 16 . log 125 . log 49
log 5 log 7 log 4
= log 4% . log 53 . log 72
log 5 log 7 log 4
= 2 log 4 .3 log5 . 2 log7
log 5 log 7 log 4
= 2.3. 2
= 12 = RHS
03. log s 64 ) log ; 25 ) log 4 343 _ 18

SOLUTION

LHS

— I09564.Iog725llog4343

= log 64

. log 25

. log 343

log 5

log 7

log 4

-19 -

04.

05.

PAPER — II : LOGARITHMS

SOLUTION TO - Q SET 4

= log 43 log 5% . log 73
log 5 log 7 log 4
= 3 log4 .2 log5 . 3 log7
log 5 log 7 log 4
= 3.2.3
= 18 = RHS

logb a®.logcbd.logac’ = 105

SOLUTION

LHS

= logp a® . log ¢ b3.log ac’

= 5.logba.3logcb.7logac
= 5 loga 3 logb . 7 logc
log b log ¢ log a
= 5.3. 7
= 105 = RHS
logy vx . log zy%.log x ¥/z2 = 1
SOLUTION
LHS
= log Vx . log y3 .log /72
y z X
_ 1/2 3 2/3
= log log vy log
y z X
= 1log x .3 log y .2 log z
y z 3 X
= 1 logx .3 logy . 2 logz
2 logy log z 3 log x
= 1.3. 2
2 3
=1 = RHS
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lo 7 = lo 7
06. logb va.logcb*loga/c3= 1 08. 92 96
SOLUTION 1 +log, 3
LHS
SOLUTION
= log Ja . log b* .log /3
b c a LHS
log 7
= log al3 . log b* .log 3% _
= log 2
b c a
1 + log3
= 1log a .4 log b .3 log c log 2
3 b c 4 a
log 7
_ = log 2
= 1 loga .4 logb . 3 logc
3 loghb log ¢ 4 log a log2 + log 3
log 2
= 1.4.3
3 4 = log 7
log2 + log3
= 1 = RHS
= log 7
) log 6
07. Prove :
(log 4 2)(log 23) = (log 4 5)(log 53) log ; .
SOLUTION
LHS = (log , 2)(log ,3) = RHS
4 2
= log2 . log3 09 log , 11 = log |, 11
log 4 log 2 [ —
2 +log, 3
2
= log2 . log3 SOLUTION
log 22 log 2
LHS
= log 2. log 3 log 11
2 log2 log 2 = log 2
2 + log3
= log 3 log 2
2log 2
log 11
RHS = (log 4 5)(log 53) = log 2
2 log2 + log 3
= log5 . log3 log 2
log 4 log 5
= log 11
= log 3 2log2 + log3
log 22
| = log 11
= og 3
g log 22+ log 3
2 log2
= log 3 = log 11
2log 2 LHS = RHS log4 + log3

- 20 -
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= log 11
log 12
_ log 12 11 12.
= RHS
10. 1 + 1 1 =1
log a abc log b abc log c abc
SOLUTION
LHS
= 1 + 1 + 1
log a abc log b abc log c abc
log abc 2 + log abc + log abc ©
= log abc abc 13.
=1
= RHS
11. 1 + 1 1 = 2
log ab abc log be abc log ca abc
SOLUTION
LHS
= 1 + 1 + 1
log ab abc log be abc log ca abc
= log abc ab + log abc + log abc @
= log abc ab.bc.ca
= log a2.b2.c? 14.
abc
= log (a.b.c)2
abc
= 2log abc abc
= 2(1)
= 2

-21 -

PAPER — II : LOGARITHMS

= RHS

1 + 1 + 1 = 1
Iogat Iogbt Iogct Ioth
then prove z = abc
SOLUTION

1 + 1 + 1 = 1
Iogat Iogbt Iogct Iogzt
Iogta + Iogtb + Iogtc = Iogtz
log ¢ abc = log ¢ 2

abc = z PROVED

1 + 1 + 1 = 1
log ) 30 log 3 30 log 5 30
SOLUTION
LHS
= 1 + 1 + 1

log ) 30 log 3 30 log 5 30
= Iog302 + Iog303 + Iog305
= log 30 2.3.5
= log 30 30
= 1
= RHS

1 + 1 + 1 = 2
log 6 24 log 12 24 log 8 24
SOLUTION
LHS
= 1 + 1 + 1

log 6 24 log 12 24 log 8 24
= I09246 + I09612 + Iogz48
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TPT : 1 + 1 + 1 =1
log 24 6.12.8 X y 7
LHS
= log 24 576
=1 + 1 + 1
2 X y z
= log 24 24
_ 1 + 1 + 1
1 + log_bc 1 + log, ac 1 + log _ab
2 log ,, 24 9a 9b ¢
4
REFER SOLN Q14
= 2(1) = 2 = RHS

17. X = Iog63 ;Y = I0996 ;Z= I09129 then

(s x=log _bc; y=|ogbac ;z=|ogcab prove that : 1 + xyz = 2yz

SOLUTION
Prove : 1 + 1 + 1 =1
1+ x 1+y 1+z LHS
SOLUTION
= 1+ xyz
LHS Y
1 + 1 + 1
= _ log,.3 . log,6 . log, 9
1+ x 1+y 1+z 1o+ 6 2 12
= 1 4+ log3.log6. log9
— 1 + 1 + 1 J J J
- log6 1log9 log 12
1 + log_bc 1 + log, ac 1 + log _ab
a b c
=1 + log3
1 + 1 + 1 log 12
= 1+ log bc 1 + log ac 1+ log ab
log a log b log c = log 12 + log 3
log 12
1 + 1 + 1
= loga + log bc logb + log ac logc + log ab = log 36
log a log b log ¢ log 12
= log 12 36
= log a + log b + logc
log abc log abc log abc RHS
= loga + logb + logc = 2yz
log abc | 6 1 9
= 2 '099°-109y,
= log abc
_— = 2.log6.log?9
log abc
log 9 log 12
= 1 = RHS = 2. log6
log 12
16. if x=1+|ogabc ;y=1+|ogbca& 5
= log 6
z=1+log ab ———
c log 12
prove that : Xxy + yz + zx = xyz
SOLUTION = log 36
log 12
TPT : xy +yz + zx = xyz
TPT @ xy + yz + zx =1 = log 4, 36 LHS = RHS
Xyz Xyz Xyz

-22 -
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18.
log x *+ log x2 + log x3 + ___ tlog xP =
a a2 a3 aP
= plogax
SOLUTION
LHS
= log x * log x2 + log x3 + ___+ log xP
a a2 al aP
= log x * log x2 + log x3 + ___+ log xP
log a log a2 log a3 log aP
= logx + 2logx + 3logx+ ----+ plogx
log a 2 log a 3 log a p log a
= logx + logx + logx+ ----- + log x
log a log a log a log a
:Iogax +Iogax +Iogax+----+logax
= PlogaXx | - RHs
19. 1 + 1 + 1
log 1 1og 1 1og L
10 30 5 30 18 30
SOLUTION

= log 10 + log 5 + log 18
1/30 1/30 1/30

= log 10.5.18
1/30

= log 900
1/30

= log 900
log (1/30)

= log 30°
log 3071

= 2log 30
~1 log 30

= -2

20.

21.

PAPER — II : LOGARITHMS

iflogab+logcb=2Iogab.Iogcb;

then prove b2 = ac

SOLUTION

log _b + log _ b

a c 2Iogab.log b

C

logb + logb 2 logb .logb
log a log ¢ log a log ¢

M(l + 1]= 2/Iog/t5.logb

log a log ¢ loga logc
logc+loga = 2logb
—lega—loge€ —loga—loge€
log ac = log b2
ac = b2 .. PROVED

if a2 + c2 = b2 then show that

1 + 1 =2
log bic 2 log b_c @

SOLUTION

2 (b +c)(b-c)

o)
I

INSERTING LOG ON BOTH SIDES

loga? = log (b + c).(b-c¢)
2log a = log(b+c) + log(b-2c¢)
2 = log(b+c) + log(b-2c¢)
loga ° log a
2 = Ioga(b+c)+ Ioga(b—c)
2 = 1 + 1
log bac 2 log boc @

wereee.. PROVED
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22.

ifa? = b3 = > = d°
then show that log d abc _ 31
5
SOLUTION
a2 = b3 = > = db
log a? = log b3 = log ¢ = log d®
2loga= 3logb = 5logc = 6logd =
loga = k , logb = k ; logc = k
2 3 5
Iogd=£
6
LHS
=Iogdabc
= log abc
log d
= loga + logb + logc
log d
kK sk +k
= 2 3 5
k
6
/[i+i+i]
= 2 3 5
%
1o+ 141
= 2 3 5
1
6
15+ 10+ 6
= 30 = 31 = RHS
1 5
6

&

- 24 -

23.

PAPER — II : LOGARITHMS

ifa? = b3 = < = d°
then show that log a bcd _ 47
30
SOLUTION
a2 = b3 = * = d°
log a? = log b3 = log o= log d®
2loga= 3logb = 4logc = 5logd =k
loga = k , logb = k ; logc = k &
2 3 4
Iogd=£
5
LHS
=Iogabcd
= log bcd
log a
= logb + logc + logd
log a
k + k + k
= 3 4 5
k
2
I EIRE Y
= 3 4 5
A
1o+l + 1
= 3 4 5
1
2
20 + 15 + 12
= 60
1
2
- 47
30 = RHS
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24, ifa¥X = b¥Y = & = d¥

then show that

log jabcd = x 1 + 1 + 1 + 1 25  ifaX=bY =c?and b = ac
X y z w
then prove that y = 2xz
SOLUTION Xtz
X — Yy _ z — w
at = bl = " = d SOLUTION
log a* = logbY = logc* = logd" a¥ = bpY =
_ _ _ _ X _ y z
xloga= ylogb = zlogc = wlogd =k log a = logb = logc
loga = k , loghb = k ; logc = k & xloga= ylogb = zlogc = k
X y z
loga = k , logb = k ; logc = k
Iogd=£ X y z
w
NOW
LHS
2 _
_ log _ abcd b™ = ac
= a
Iogb2=logac
= log abcd
log a
2logb = loga + logc
= loga + logb + logc + logd
log a 2 K = Kk + Kk
y X z
k + k + k + k
= X y z w = 1 + 1
X z
2 = X + z
/[i+i+i+1] y Xz
= X y z w
7& y = Xz
X 2 X + z
1 + 1 + 1 + 1 y = 2xz
= X Y z w X + z wonn. PROVED
1
x
= x[i+i+i+1_]
X y z w

= RHS

- 25 -
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SOLUTION TO - Q SET 5 4x2 - 8x + 3

=0
01. log (x + 3) + log (x —3) = log 16 4x2 —6x—-2x +3 = 0
SOLUTION 2x(2x = 3)-1(2x-3) = 0
log (x + 3).(x = 3) = log 16 (2x - 3)(2x - 1) -0
(x+3)(x-3) = 16
X = i OR x =1
x2-9 = 16 2 2
x> = 25
05. IogX3+IogX8+IogX6 = 2
X = +5
SOLUTION
X = 5 (loga,a>0)
log (3.8.6) = 2
X
02. log (3x +2)-1log (3x—-2) =1log5
log 144 = 2
X
SOLUTION
CONVERTING TO EXPONENTIAL FORM
log 3x + 2 = log 5
3x - 2 144 = x?
3x + 2 = 5 X = + 12
3x - 2
X X = 12 (loga,a>D0)
3x + 2 = 5(3x - 2)
3x + 2 = 15x - 10
06. Iogsx+log4x+logzx = 11
12 = 12x
SOLUTION
X =1
logx + logx + logx = 11
03. log 2 + log (x + 3) — log (3x — 5) = log 3 log8  log 4 log2
log x + logx + logx = 11
SOLUTION 3 >
log 2 log 2 log 2
log 2(x +3) = log3
3x = 5 log x + logx + logx= 11
3log2 2 log 2 log 2
2(x +3) = 3
3x =5 Iogx[i + 1 + 1] = 11
2x+6 = 9x-15 log 23 2
6 +15 = 9x - 2x Iogx[2+3+6] = 11
21 - 7 log 2 6
X = 3 log x [1_1] = 11
log 2 6
04. logx(8x—-3)-logx4 =2
SOLUTION log x =6
log 2
log 8 -3 = 2
X 4 log x = 6log 2
_ 6
CONVERTING TO EXPONENTIAL FORM log x = log 2
8x -3 = x? log x = log 64
4 = 64
8x -3 = 4x° X N

- 26 -
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18-19

07. Iogzx+|og4x+|og 16 X
SOLUTION
logx + logx + logx
log 2 log 4 log 16
logx + logx + logx
log 2 log 22 log 24
log x + log x + log x
log2 2 log 2 4 log 2
log x [1 + 1 + LJ
log 2 2 4
log x [4 +2+1 ]
log 2 4
log x [ 7 ]
log 2 4
log x
log 2

log x
log x
X

08. Iog3x+loggx+logz43x
SOLUTION
logx + logx + log x
log 3 log 9 log 243
logx + logx + logx
log 3 log 32 log 3°
log x + logx + logx
log3 2 log 3 5 log3
log x [1 + 1 + 1]
log 3 2 5
Iogx[10+5+2]
log 3 10
log x [17]
log 3 10
log x
log 3

log x

log x

PAPER — II : LOGARITHMS

= 21/4 =11
09. log /3 X 4 log 3% 4 log V27 X
SOLUTION
21
=11
log \/3x +Iog3x+log\/27x
21
4 log x + logx + logx = 11
log V3 log 3 log V27
21
4 log x + logx + logx = 11
log 312 log 3 log 33/2
21
4 log x + log x + log x = 11
llog 3 log 3 3log3
21 P 2
)
2logx + logx + 2logx = 11
21 log 3 log 3 3 log 3
4
Iogx[z + 1 +£] = 11
3 log 3 3
Iogx[6+3+2] = 11
3 log 2 log 3 3
log 23 log x [11] = 11
log 3 3
8
log x = 3
= 34/5 log 3
log x = 3log3
34 log x = log 33
34 X = 27
5
34
5
34
34
5
34
5
4
4 log 3
log 34
81

-27 -
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11. x+log (1 +2% =xlog 5 + log 6

10 10 10
SOLUTION
x+log(1+2% = xlog5 + logé
10. 2log x = 1 + log [x + 1_1] log 10 log 10 log 10
10 10 10
SOLUTION x
x logl0 + log (1 + 2") = xlog5 + log 6
2 log x = 1 + Iog[x + H] log 10 log10
log 10 10
log 10
x 10g10 + log (1 + 2X) = xlog5 + log6
2 log x = log 10 + Iog[x + H]
log 10 10 log 10 + log (1 + 2¥) = log 5 + log 6
log 10
log 10%. (1 + 2%) = log 5%. 6
2 log x = log 10 + Iog[x + H]
10
10%(1 + 2%) = 5%6
log x2 = log 10. [x + E]
10
(5.2)*(1 + 2% = 5%6
log x2 = log (10x + 11)
5%.2%(1 + 2%) = 5%.6
x2 = 10x + 11
2%(1 + 2% = 6
x2 - 10x - 11 =0
m(1l + m = 6
x2 - 1lx +x-11 = 0 ( )
mZ+m-6 =0
x(x—-11) + 1(x-11) = 0
mZ+3m-2m-6 = 0
(x - 11)(x + 1) =0

m(m + 3) -2(m + 3)= 0

x = 11 (loga,a>0) (m + 3)(m - 2) =0
m = -3 ORm = 2
m = 2
2% = 2
x =1

- 28 -
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12. logyx * ilogz(x+2) = 2 13. Jlog 2 x* + 4 log ’7 )
2 4\x
SOLUTION
SOLUTION
2Llog x +log (x+2)= 2
2 2
2 Jalog2x + 41og (2)12 = 2
1 x
~ 7
2
log x + log (x+2)= 4 2\I092x+4log F2) = 2
2 2 - —
2 4| x
log  x%.(x + 2) = 4 2| log 5 x + 2 log (2] = 2
2 4| x
~ 7

CONVERTING TO EXPONENTIAL FORM

Z
)
ta)
N
x
+
o
[(=]
N
I
o
«u
x
I
—

x2.(x + 2) = 2% 4 4
\Iogzx + log 2 - log x = 1
x> + 2x2 = 16 log 4 log 4
log,x + log 2 - log x = 1
x>+2x2 - 16 =0 N 2
log 22 log 22
3-8 + 2x2 -8 = 0 Jlog , x + log 2 - logx = 1
2 log 2 2 log 2
=27+ 20 -4) = 0 log x+ 1 - 11log x = 1
N > - 2
2 2
(x=2)(x2 + 2x + 4) + 2(x=2)(x + 2) =0
Jlog x- 1 log x = 1
2 2 2 2
(x—2)[x2+2x+4+2(x+2)] =0
Ym- 1 m =
2 2
2
X -2 X“+2x+4 +2x + 4 =0
( )« ) 2m-m = 1
2 2m = 1+ m
(x—2) (x“+ 4x + 8) =0
SQUARING
x-2 =0 OR X2 +4x+8 = 0 am = 14 oom s m?
B2 - 4AC < 0
m>-2m+1 = 0
X =2 SO DISCARD
(m-1)%2 = 0
m-1= 0
m = 1
Iogzx:l
X = 2

- 29 -



JKSC : FYJC 2018-19

SOLUTION TO - Q SET 6

WITHOUT USING LOG TABLE

01. 1 < log 2 <
4 10
ASSUME
1 < log 2
4 10
1 < log 2
4 log 10
log 10 < 4log 2
log 10 < log 24
log 10 < log 16
10 < 16
... THIS IS CORRECT

3
log 2 < 1
10 3
log 2 < 1
log 10 3
3log2 < log 10
3
log 2 < log 10
log 8 < log 10
8 < 10

... THIS IS CORRECT

Since our assumptions are correct , we conclude

ASSUME

log 102 <

log 100 < log 243

100 < 243

... THIS IS CORRECT

3
1
2
log 3 < 1
10 2
log 3 < 1
log 10 2
2log3 < log 10
2
log 3 < log 10
log 9 < log 10
9 < 10

... THIS IS CORRECT

Since our assumptions are correct , we conclude

- 30 -

PAPER — II : LOGARITHMS

ASSUME

3 <

10

log 2
Tog 10
3log 10 < 10 log 2
log 103 < log 210
log 1000 < log 1024

1000 < 1024

... THIS IS CORRECT

3
log 2 < 1
10 3
log 2 < 1
log 10 3
3log2 < log 10
3
log 2 < log 10
log 8 < log 10
8 < 10

... THIS IS CORRECT

Since our assumptions are correct , we conclude

< log 2 <
10 10

2 log 5 <
3 10

ASSUME

2log 10 <
log 102 <
log 100 <

log 125

100 < 125

... THIS IS CORRECT

3
3
4
log 5 < 3
10 4
log 5 < 3
log 10 4
4log5 < 3log 10
log 54 < log 103
log 625 < log 1000
625 < 1000

... THIS IS CORRECT

Since our assumptions are correct , we conclude

< log 5 <
10

u|N
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SOLUTION TO - EXTRA Q'S

PAPER — II : LOGARITHMS

03. if x = e -e?
01. log V8 + log ¥27 - log ¥125 = 3 e¥ + eV
log 6 — log 5 2
SHOW THAT : y = 1 log 1+ x
2 e|ll-x
= log \2® + log ¥33 - log V53 SOLUTION
log 6 — log 5
g g 1+ e¥-e’
1+x = el + e
= log2¥2 + 10g3%% - og 532 1 - x 1+ & eV
log 6 — log 5 e +eV
Y -y Y _ ¥
3 log2 + 31log3 - 3log5 e re +re-¢
= 2 2 2 = ey + e—Y
log 6 — log 5 ef+e? - ef+e”
e +e7
%[Iog 2 + log3 - log 5] - 2eY
- 27V
log 6 — log 5
= ¥tV
= 3 log 6 — log 5 = e
2 log 6 — log 5
Now ; 1+x = e2y
= i = RHS 1-x
2
TAKING LOG (TO THE BASE ‘e’ ) ON BOTH SIDES
02. EVALUATE N 2y
log 1+x|= log e
ell-x e
log 1+1(+ log [1+_1]+ log [1+i]+ /
2 2 2 3 2 4 log [1+x]= 2y log, e
ell-x J
+ log [1 + 1 ]
2 127 log 1+ x)= 2y
log | 3|+ log [4 [+ log |5 |+ ...+ log 128 ell -xj
2| 2 213 214 21127
) y 1 log 1+x
3 2 e[l-x
log |3 x 4 x 5 x . x 128
2| 2 3 4 127
log 128
2 2
log 64
2
log 26
2
6log 2
2
6

- 31 -
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04. 3+ log 343
10

2 + 1llog 49] + 1 log (1
2 10 | 4 2 10|25

3 + log 73
= 10
2 + log 49 + log 1
10\ 4 10\ 25
3+3log 7
= 10
2 + log 7 + log _1
10 2 10 5
3+3log 7
= 10
2 + log 7 1
10 |2 5
3+3log 7
= 10

3+3log 7

2 + log 7 - log 10
10 10

3+3log 7

2 + log 7 -1
10

w

[1 + log 7]
10

1 + log 7
10

-32 -
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PAPER - Il
LOGARITHMS

SUMS ON LOG TABLES
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01. 25x43
350
a = 25x43
350

loga = log 25 + log 43 — log 350
loga = 1.3979 + 1.6335 - 2. 5441
loga = 3.0314 - 2.5441
loga = 0.4873

a = AL(0.4873)

a = 3.071

02. 573 x624
7293

a = 573 x624
7293

loga = log 573 + log 624 — log 7293

loga = 2.7582 + 2.7952 - 3.8629
loga = 5.5534 - 3.8629
loga = 1.6905
a = AL(1.6905)
a = 49.04 BY CALC : 49.03

- 34 -

03.

04.

a =

log a

log a

log a

log a

log a

log a

log a

log a

log a

log a

(2.41)% x 2.61

1.374
= 2.log 2.41 + log 2.61 — log 1.374
= 2(0.3820) + 0.4166 — 0.1380
= 0.7640 + 0.4166 — 0.1380
= 1.1806 — 0.1380
= 1.0426
= AL(1.0426)
= 11.04 BY CAL:

(3.54)3 x (1.34)2

75.54
= 3 log 3.54 + 2 log 1.34 — log 75.54
= 3(0.5490) + 2(0.1271) - 1.8781
= 1.6470 + 0.2542 - 1.8781
= 1.9012 - 1.8781
= 0.0231
= AL(0.0231)
- 1.054 BY CAL:

11.0328

1.05448
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05. Given nm = 3.142 , r = 2.307 , h = 8.5 . Find the value of V logr = i[1.9455 - 0.4972)
where V = ntrh 2
V = mrlh log r = 1.4483
2
V = 3.142 x (2.307)2 x 8.5
r = AL (0.7242) = 5.299
Log Vv = log 3.142 + 2log 2.307 + log 8.5 . . . .
07. Find radius of the sphere whose volume is 500 cm3 by using log
table
Log V = 0.4972 + 2(0.3630) + 0.9294
V = 4 nrl
Log V = 0.4972 + 0.7260 + 0.9294 3
LogV = 2.1526 500 = 4 x3.142 x r3
3
\Y = AL(2.1526
( ) 3 =500 x3
4 x 3.142
Vv = 142.1
r =( 1500 |13
12.568

06. if the area of circle is 88.2 sq.m and = = 3.142 , find r

5 logr = 1(log 1500 - log 12.568)
A = nr

3
88.2 = 3.142 r2 logr = 1(3. 1761 - 1.0993)
3
r2 = 88.2
3.142 logr = 2.0768
3
' = |82 | = 0.6923
3.142 cgr =%
= AL(0.692
logr = 1 [log 88.2 - log 3.142) ' (0.6923)
2

r = 4.923
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08.

the population of a town at present is 80000 . If the annual rate of
increase is 4% , find the population after 4 years

Use the formula : A = P(1+ r \"
100

A =P [1 +_r] n
100
A = 80000 [1+i]4
100
A = 80000 x (1.04)4
Log A = log 80000 + 4log 1.04
Log A = 4.9031 + 4(0.0170)
Llog A = 4.9031 + 0.0680
Log A = 4.9711
A = AL(4.9711)
A = 93560

PAPER — II : LOGARITHMS
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9) SIMPLIFY

a)

b)

3.5472 - 2.8371

4 F5472
- 2.8371
4 4+2 —»2.7101

= 2.7101 + 1.4581
CARRY 1
2.7101

+ 1.4581

2 +2 —»0.1682

1.2489 - 1.0891

1.2489
~ 1.0891
1+1—»2.1598

= 2.1598 + 2.8897

CARRY 1
2.1598

+ 2.8897

2 +3 —»1.0495

+ 1.4581

+ 2.8897
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¢)  1.5548 + 2.7110 - 2.7619

CARRY 1
1.5548

+ 2.7110

2_2—»0.2658

= 0.2658 —2.7619

1 #2658
~ 2.7619
1+2 —»1.5039

d)  6.9666 — 1.7965 — 0.1832
CARRY 1_
6.9666
- 1.7965

6+1 —»5.1701
= 5.1701 -0.1832

® %1701
~ 0.1832
6_0 —»6.9869

PAPER — II : LOGARITHMS
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10.

11.

a =

log a
log a
log a

log a

a =

log a

log a

log a

log a

log a

log a

45.83 x 0.5432

0.02739

log 45.83 + log 0.5432 - log 0.02739

1.6612 + 1.7350 — 2.4376
1.3962 - 2.4376
2.9586

AL( 2.9586)

35.87 x 0.0514

0.0578

908.9

1 (log 35.87 + log 0.0514 — log 0.0578 ]

2

(1.5548 + 2.7110 - 2.7619 ]

NlH

1 (0.2658 - 2.7619 )
2

1 (1.5039)
2

0.75195

0.7520

AL(0.7520) = 5.649 BY CALC

5.648
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12. x = (72.14)° x 45
1 2.8)3 x V32
13. a = 0.0213
0.6258 x < |8.24
log x = 1[5 log 72.14 + 1log 45 - 3log 2.8 - 1 log 32}
4 2 2
loga = 1 [3 log 0.021 - log 0.6258 - 1 log 8.24]
2 5
log x = l[5(1.8581) + 1(1.6532) - 3(0.4472) - 1(1.5051)]
4 2 2
loga = 1 [3(?3222) ~ '1.7965 — 0.9159 ]
2 5
logx = 1(9.2905 + 0.8266 - 1.3416 - 0.7526 ]
4
loga = 1 (6.9666 — 1.7965 — 0.1832 )
2
logx = 1(10.1171 - 1.3416 - 0.7526 ]
4
loga = 1 (5.1701 - 0.1832)
2
logx = 1 (8.7755 - 0.7526 ]
4
loga = 6.9869
2
log x = 1(8.0229 ]
4
loga = 3.4935
log x = 2.005725
a = AL ( 3.4935)
log x = 2.0057 a = 0.003116 BY CALC : 0.0031154
x = AL(2.0057)
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14.

a

log

log

log

log

log

log

PAPER — II : LOGARITHMS

15.

(0.2346)2 x 3\| 772.7

(12.45)3 XJ0.000382

2 log 0.2346 + 1 log (772.7) - 3 log 12.45 — 1 log 0.000382
3 2

2(1.3703) + 1 (2.8880) — 3 (1.0951) — 4.5821
3 2

2.7406 + 0.9627 - 3.2853 - 2.2911

1.7033 — 3.2853 - 2.2911

4.4180 - 2.2911

2.1269

AL(2.1269)

0.01340 BY CALC : 0.01339
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log a

log a

log a

log a

16.23
31426.8

(log 16.23 - log 426.8 )

1
3

1 (1.2103 - 2.6302]
3

1(2.5801)
3

= 2.5801
3

I
N

+ 0.5801
3

I
w

3 + 1.5801

i + 1.5801
3

1 + 0.5267

1.5267

AL(1.5267)

0.3362

BY CALC :

0.33627
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16. 17. a = 93.652 x 1]0.008
a = (0.3125)2 (2.382)°
(0.4629)1/3
loga = log 93.652 + 1 log 0.008 - 3 log 2.382
loga = 2l0g(0.3125) - 1 log (0.4629) 4
3
loga = 1.9715 + 1 3.9031 - 3(0.3770)
loga = 2( 1.4949) — 1 ( 1.6654) 4
3 _
_ CALC 3.9031
CALC. 1.6654 4
3
_ = 3 + 0.9031
= 1+ 0.6654 4
3
_ = 4 + 1.9031
= 3 + 2.6654 4
3
_ = 4 + 1.9031
= 3 + 2.6654 4 4
3 3
_ = 1 + 0.4758
= 1 + 0.88846
_ = 1.4758
= 1.8885
_ loga = 1.9715 + 1.4758 - 1.1310
loga = 1.1013
_ loga = 1.4473 - 1.1310
a = AL(1.1013)
loga = 0.3163
a = 0.1263 BY CALC : 0.12624
a = AL(0.3163)
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18. a = 0.0543 x (974.2)2
3J0.1234
loga = log 0.0543 + 2 log 974.2 - 1 log 0.1234
3
loga = 2.7348 + 2(2.9887) - 1 ( 1.0913)
3
CALC 1.0913
3
= 1 + 0.0913
3
= 3 + 2.0913
3
= 3 + 2.0913
3 3
=1 + 0.6971
= 1.6971
loga = 2.7348 + 5.9774 - 1.6971
loga = 4.7122 - 1.6971
loga = 5.0151
a = AL(5.0151)
a = 103500 BY CALC 103512.08

PAPER — II : LOGARITHMS
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19. a = 28.45 x 3/0.3254

32.43 x 5\|0.3O46

log a

log a

CALC

log a
log a
log a

log a

log 28.45 + 1 1log 0.3254 - log 32.43

3

1.4541 +

W

1.5124
3

1+ 0.5124
3

3+ 2.5124
3

+ 2.5124
3

3
3

1 + 0.83746

'1.8375

1.4541
1.2916
'1.7807
'1.8839
AL( 1.8839)

0.7654

(1.5124) -

+ 1.8375
- 1.5109

~ 1.8968

1

- 1.5109

5

5109 -

ul| =

1.4838
5

1+ 0.4838
5

S + 4.4838
5

5+ 4.4838
5 5

1 + 0.89676

'1.8968

- 1.8968

~ 1.8968

BY CALC

(1.

-~ 11log 0.3046

4838)

0.76535
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20. a = 27.38 x 3/0.3052 21.iflogyg3 = 0.4771212,

31.65 x 5\|m without using log tables , find

a) log, .9 _ 2
loga = log27.38 + 1 log 0.3052 - log 31.65 - 1 log 0.3028 10 = log103
3 5 -
= 2Ioglo3
loga = 1.4375 + 1(1.4846) - 1.5004 - 1 ( 1.4811) = 2(0.4771212) = 0.9542424
3 5
CALC  1.4846 T1.4811 b) log, V3 = 1 log103
3 5 Bl
= “‘;ﬂ = % = 0.4771212 = 0.2385606
2
= 3 + 2.4846 = 5 + 4.4811
3 5
c) log [i] = I09109‘1
= 3 + 2.4846 =5+ 4.4811 10 (9 .
3 3 5 5 = log103
= 1 + 0.8282 =1 + 0.89622 = -2 109,43
= 1.8282 = 1.8962 = -2(0.4771212) = -0.9542424
loga = 1.4375 + 1.8282 - 1.5004 - 1.8962 d) log,;(0.3)  _ |oq 3
_ 10 |10
loga = 1.2657 - 1.5004 - 1.8962
— _ log,,3- log, .10
— = 199 1
loga = 1.7653 - 1.8962 0 0
log a = T.8691 = 0.4771212 - 1
a = AL(1.8691) = 1.4771212

- 42 -



JKSC : FYJC 2018-19 PAPER — II : LOGARITHMS

22. Iflog 33.48 = 1.5247854 ; find
a) log 3V33.48 = 1 log 33.48
3
= 1.5247854 = 0.5082618
3
b) log 334800 = 5.5247854
c) antilog 4.5247854 = 33480
23. if 99102 = 0.3010 , find the number of digits in 264
a = 264
loga = 64 log2
log a = 64(0.3010)
loga = 19.264
a = AL(19.264)
Hence number of digits in 264 = 19+1 = 20

Compiled & Conducted @ JKSC
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