7TH CLASS WS-4 SOLUTIONS
Logarithms

Teaching Task

1. log(ab)" =mlog(ab)=m(loga+logb)
2. IOglO \/§+ IOglO \/7 = IOglO \/gﬁ = IOglO \/%
3. log,,2=0.3010
log,, 32° =5log,, 32 =5log,, 2° = 25log,, 2
=25x%x0.3010=7.525
4. 6-325=-6+0.325
5. log,, x =—3.5196 = —(4—0.4804)

— —4+0.4804
— _4.4804

—4.4804
6. log,,5°+log,, 2° = log,, (5° - 2°) = log,,10° = 3log,, 10 =3

7. 2log5+4/5 +3log2—log2—log50—1
= Iog(5\/§)2 +log 2° —log 2 —1og50—1log10

=|Og[5\/§x5\/§x2x2x2J=|0gl

2x50x10

Key - C
8. log,27=a=log,3’=a=3log,3=a
=a=3

log,16 =log, 2* =4log,2=4 — @

From option (A)
3+a 3+3 6
GX( 3a j:6(3(3)]=6(§):4_’ @

~log,16 = 6(?—6‘)

a
9. ! + L + 1
log ., xyz Iogyn xyz log , xyz
=log,, X" +log,,, y" +log,, 2"
=log,, X"-y" 2" =log,,, (xyz)" =n
b c a b c a
10. log_.a’-log_, b°-log,, :§(|090 a)g(loga1 b)z(logb c)

_abc loga logh logc _abc
24 logc loga logh 24




Multiple correct answer type

11. From definition for logarithm
Options A, B, C are correct.

1

——log,15

log 15 [Iog 215] (%)
12. 275" = 2 =2
_ 22I0g215 _ 2|092152 :152 _225— 3/2253
A and B are correct.

13. If log , mt =2
. X

an

iIo mt="
1 9 X

n

Sm=a*=m‘=a
= log, a=Xx from definition
A, C are correct.
14. Statement — I — True
5710052 _ 5I09527 —27-128
Statement — Il is false
15. From statement — I — false

log, a+log, x+log, y #log, a
Statement — II — True.
log, 2xlog, 5xlog,, 7 =

:Iogleogsx log7 _ log 2 _ log,, 2
log5 log7 log1l0 log10

Key - D
1 1 1
+ + =
log . abc log , abc log , abc

16.
log,,. a*+log,,, b*+log,, c* =log, a’-b®-c?
=1l0g,,, (abc)’ = 2log,, abc = 2
17. log, a-log b-log, c-log, d =

_loga logb logc logd _ loga _ 1
logb logc logd loga® —loga




logx logy

18. (log, x)(log, y) = loga Togb
zloﬂ.loﬂ:mgbx.mgay
logb loga

Comprehension If log,, x= p,log,, y=q

19. p_ Ioglox: log x _IoglO:Iogx
q log,y 10910 logy logy
20. x=10",y=10? from definition for logarithm
xy =10° -10% =10P*
X+y+1 10°+10%+1
x+y-1 10°+109-1
22. 641°%%) = 43002 = glo:? = 2° g
23. log,{log, (log, x)}=1
log, (log, x)=2'=2

=log, x

21.

log, x=3"=9
x=2

Matrix matching type

24. Column I
a) log,,0.008 = log,, (0.2)° =3log,,02=3 — ©)
b) IoggzzlogZBZ:%Iogﬂ:% N @
c) %zlogloxlrﬁgﬁl:IoglO><4=4IoglO=4 N @
d) 'I‘)O‘;—Z\/lgzlogﬁzlezlogé63=%=3x2=6—> @
2

25. Apply formulae
logab =loga+logb

Ioggzloga—logb
loga" =nloga
a-r,b-t,c—q,d-p
LEARNER’S TASK

1. 2*=16=log,16 =4 from definition
2. log,a’=0=a*=5" =>a=5"

3. Conceptual
log8 3

4., ——=log, 2" =3log,2=3
log 2 9, 9,

5. log36=Ilog(2x18)=log2+log18



=log(3x12) =log3+log12
=log(9x4)=1log9+log4

Key - D

6. 2Iogms — 2(Iogzs.logmz) _ (2|0925)I09102 _ (5)Iogmz
_log41log3 log4

7. log,4xlog,3= = =log, 4
9s 2108 log3log2 log?2 g
8. log,, 20—-log,, 2 =log,, (Z_ZOJ
1

-
_ s_5 _3
9. Iog%ﬁi/g—log7% 6° —Ilog76—glog76
3
10. Iogqp p* :%Iogq p Conceptual

JEE MAIN LEVEL

1. 2002y 3Rns2 _ ploe:Z' 4 Qa2 _ 93 4 92 _g 412
2 . 4I0993 + 9I0g24 — 1O|ng83
22|093z 3 n 32Iogz 2 _ 1ologx83

1
2x=log,3
%5083 4 322l0g,2 _ 1 ()00, 83

2+34 :10|0g><83
83:10|09x83
-.x=10 where 10"%% =83
3. Let " =b’=c*=d" =k
a*=k,b’ =k,c* =k,d" =k
Apply log for all.
xloga=1logk, ylogh =logk, zlogc =logk,wlogd = logk

Iogk’ Ogb:Iogk

=2

=loga=

log k

logc =——,logd :M
z

loghb+logc+logd
loga
Iongr log k N log k
y z W
log k
X

~.log, bed =

1 1 1
xlogk(++J
y z w 1 1 1
=X| —+—+
logk ( )
Key - C
4. log,,5=0.69897




log,, 50 = log,, (5x10) = log,, 5+log,, 10

=0.69897 +1=1.69897
. a=1+log, yz,b=1+log, zx,c =1+log, Xy

a=1log, x+log, yz =log, xyz = logxyz
log x
b=1log, y+log, zx =log, xyz = log xyz
log y
Similarly ¢= l0g xyz
log z

log xyz log xyz N log xyz log xyz N log xyz log xyz
logx logy logy logz logz logx

~(log(02)f { 1 i)

+ +
logxlogy logylogz logzlogx

:(Iog(xyz))z(k)g z +log X+ log yJ

ab+bc+ca=

log x-log y-log
log xyz
=log( xyz)log( xyz
g(xyz)log(xy )Iogx~|Ogy'|ng

_logxyz logxyz logxyz _
logx logy logz
. 5°=(0.5)" =1000=10°

5-100> (1) and (05) =102 )

Apply log on both sides
xlog5=23log10=3 and ylog(0.5)=3log10

a-b-c

; =log5 ylog(0.5)=3
§:|og(ij
y 10
5
———=log5-log—
g 910
5
:IogE:Ioglozl
10
3[1_1}1
Xy
111
X y 3

. log2=a,log3=h,log7=c

6X — 7X+4 — 7X X74

Taking log on both sides
xlog(3x2)=xlog7+4log7
xlog(3x2)—xlog7 =4log7
X[log3+log2—log7]=4log7



x[b+a—c]=4c
4c
X=
a+b-c
8. Let x=3%, if log,,3=0.477
log,, x =40log,,3=40(0.477) =19.08
- No. of digitsinx =19 + 1 = 20
9. log,,2=0.3010,log,,3=0.4771
Let X = (210 3P )20 _ 9200, 3100
Taking log on both sides
log,, x=200log,, 2+100log,, 3

—200(0.3010) +100(0.4771)
—60.20+47.71=107.91

- No. of digits in (310 -3 )ZO is
107 + 1 =108

10. log, 4xlog, 5xlog, 6xlog, 7xlog, 8xlog, 9
:Iog4xIogSXIogGXIog7XIogSXIogg
log3 log4 log5 log6 log7 log8
_IogQ_IogSz_ZlogS_2
log3 log3 log3
11, Iogx:Iogy:Iogz:k
y—z z-X X-Y
Let x(log x) _ y(logy) _ z(log z) C
x(y-2) y(z-x)  2(x-y)
~logx* =kx(y—z)=k(xy—xz)
Similarly logy* =k(yz—yx)

logz* =k (zx—1zy)

~.logx* +log y¥ +log z* =k (xy —xz+yz—yx+2x—zy)=k(0)=0
logx*-yY-z* =0

X*oy?ezt =1
log, (2x3?
12. a=log,,18 _ logl8 _ 9%( 2)
log,12  log, (3x2*)
~1+2log, 3
2+log, 3

log54 10g,(2x3°) 1+3l0g, 3

b=1log,,54= = =
924> = 10g 24 log, (3x2°)  3+log,3

Let x=log,3



1+2x 1+3x
a= b=

T 2+x | 34X
.‘.ab+5(a—b):1+2X-1+3X+5(1+2X—1+3Xj
2+X 34X 2+X  3+X
6x° +5X+1+5((3+X)(1+2x)—(1+3x)(2+X))
(x+2)(x+3)
_6x2+5x+1+5(1—x2)_X2+5x+6_
(x+2)(x+3) X* +5X+6

13.  log; x+log, y=2+log, 2
~.log, xy =2(1)+log, 2 =2log, 3+ log, 2 = log, 3" +log, 2
=log, (9x2)=1log18
Sxy=18—
Given log, (Xx+y)=2=x+y=3=9— @
And (x—y)" =(x+y) —4xy=9"-4(18)=9

S X—y=3—> 3 by verification, we get option (C)
14. log,,3=c,log,,5=d
log,, 8 = log,, 2° =3log., 2 = 3log, (%j =3log,, (%)
=3[ log,, 30—log,, 3—log,, 5]
=3(l-c-d)
15. a’+b*=7ab

Adding 2ab on both sides
a’ +b*+2ab=9ab

(a+b)’ =9ab

a+b=3Jab

0 _ Jab =(ab):

log (a%bj = % log(ab)
ADVANCED LEVEL

Multiple correct answer type

b’
1. Iogqb p :g

a b?

:Blogq p:¥:>a‘°’logq p=b°
= log, p* =b?
: paS :qb3

3 p3

b
And log, p="= p=(q)<



Key - B

2 aIogn13 b _ blogn3 a

1 1
N aéIogmb _ bglogna
— alogm(b)é _ blogn(a)%
It is true when m=n=0 only.
Key - A
3. Conceptual
. Statement — I True
Statement — II True
1 1

n
log, xy log, xy
Key - A

5. Statement -1 True
log x, +10g X, +.....+10g X, =10g (X, - X, - X;......X, )

Statement II — False
2 2 2

Ioga—+ log—+ Iogc—— log abc
b C a

N

=log,, x+log,, y=log,, xy=1

a® b c?
B 2b2C2
—loal € @ |_j0al 22 |2 100120
g abc g a’b’c? J
Key - C
x? 5 1
6. log, o log,, 5-1=log,,5-10g,,10 = log,, [Ej =log,, [EJ
2
.'.X—=l:>x2=§=x:>x2—x=0
2X 2 2
x(x-1)=0
x=0,x=1

a’ 4
7. log, [?J =log, 4—log, 2+1=log, (Ej +log, a

=log, 2+log, a=log, (2a)
a2
.'.?:Za:>a2 =4a=a*-4a=0
a(a—4)=0
a=0a=4
8. log , x*=log, a* +1=log, a’ +log, x =log, a’x

x2

%IogX x = log, a’x

2
log, (a’x) =2



a’x = x?
a’=x
a=+x

9 XIng2+2x y — ylogy2+2)’x

Bases are equal .. x=Yy
And x*+2x=y?+2y It is true when x=1y=1

10. s’ —gous? jf 3092
2% — g 8
~log, (3)=1
(x2 +5x)1 =3
X* +5x-3=0
Solving for %’ , we get an irrational number because we can’t factorise the
above equation.
. Key -C
11. 5100 — (_x) e
By comparing we will get x = -5
-x=25
Key - D
ADDITIONAL PRACTICE QUESTIONS

Comprehension : log, m+log, n=log, mn&log, m—log, n=1log, (Fj

12. log,, 5+log,, 5x+1=log,, (x+5)+log,, 10
log,, 5(5x+1) =log,, (x+5)10
+.5(5x+1) = (x+5)10 = 2x+10

5x+1-2x-10=0
3x-9=0

=3

w| o

X=9=x=

13. Iog5(x2+x)—log5(x+1):2:Iog525

X2+ X
I =1 25
095( X+1] Ogs( )

XX
Cx+1

25

X* +X=25(x+1)=25x+25

X2 —24x+x-25=0

X2 —25Xx+Xx—25=0



X(x—25)+1(x—25)=0
(x+1)(x—25)=0

Xx+1=0 or Xx—25=0
X=-1 x=25

14. log, x+log, x=6 - True
From option D ) x = 16, we can check,
log, 4* +log, 2* =2log, 4+4l0og,2=2+4=56

15. Conceptual
16. Conceptual
17. Conceptual
18. log, ;1728 =1log ;;12° =log 12’

(12)3

3
=7 log,,12=9log,,12=9
)

1
19. Iogﬁx=3§ then x =7?

10 3
Iogjgx:? -.-J§:\/2_3:22
10

x=(J§)l§ =(23J3 =2°=32

20. Conceptual
21. Conceptual
22. Conceptual



