UNIT # 01

LOGARITHMS, QUADRATIC EQUATIONS, TRIGNOMETRIC RATIOS AND IDENTITIES

LOGARITHMS
EXERCISE - 01 CHECK YOUR GRASP
2. Using property we get
. \ ) ~ B+ 425 -1)
a —(2a +1)—2a=a 2—(a+1) —aZia+1 \/g+1 4
a“—a-1 a“—a-1
= J+1-V10+/2=A = log,B=1
logb . logc . loga 1
4. logb+loga+logc logc+loga-+logb logc+loga+logb 14. (10962)(]09[)625) = (1091016)(109C10)
log. 2
6. (1+kp = % = nlog(l + k) = log (s/p) = log.10 xlog, 625 =log,, 16
. logs/p = logyy 2 logy 625 = logy 24
log(1 +k) = logy2 logy 625 = 4log;, 2
7. 1+x>0,1-x>0,1-x2>0, x=20 - log, 625 = 4
8. (7x = 9)? (3x - 4)> = 100 4 4 4
= b"'=625 = b"=5" = b=5
= (21x? -55x + 36)2 = 100
-100
= 2Ix* - 55x + 36 = £ 10 15. x = [—j = log,, x =—100(log5 —log 3)
21x? - 55x + 26 = 0 3
55++/3025-2184 55+29 , 13 = =100 (log,, 10 ~log, 2 ~log,,3 )
X = = =4, —
42 42 21 = -100(1 - .3010 - .4771)
only two real solution _
9. Let log,x = y = -22.19 = 23.81 hence 0's=23-1=22
= 1+2y+y2+y+2y2+y3=1 o «
= yW+3y+3=0 16. L(log2 xy)=1 = log,,2log, xy =1
= y=0 or Y¥+3y+3=0 log, x
= log,x=0 or D <0 no real solution = log,xy=1 = xy=12
= x = 1 (which is not in domain as X is in the B
base in one term) & log,x . log(x +y). log3 = 3
10. Take log on both sides of equation & solve the = logx log(x +y)=3 = log, (x +y) =3
equation Simultaneously. = X + y = 8 = (X, y) - (6, 2) or (27 6)
11. Use a°%° =c'%*° 2 7
3lo ?0 x——logjy x =
3085 | gloss3 _glow5 _ghes3 _ 17. SR _ 103
1 1 1
12, ogx _ ogx _ , 9 K
logB logp—logq logp logq = 3logj, x —glog10 x |log,, x = 3
q logx logx
1 1 op Put  logipx =t
~ log,p-log,.a 1 1 p_a
x x 11 2 7
o - 3t th_ = 9t-200-7=0
13. -1z = O + 7t -1 =0 t==+1
3445448 = logjgx = 1 = x = 10!
(123445 -8)) 123 +5-8) )
Bl 3+57-8 6+6v5 = x=10, ;5
2B+V5-2v2)) 6+2V5 42 . - o
_ = - ) =1, log, x, = , . =
1+5 J5+1 B+l 12 S T o8 - %2



EXERCISE - 02 BRAIN TEASERS
2
4. (A) 109105(2109102 + 109105) + (109102) 6. A) 10g319.10g1/7 3~1094 l — 10g3 19 log4 3
= (log,,2 + log, 5" = (log,,10)* = 1 7
log4 +log3 B =log, 19 >2
B) 2log4 +log3 —log4 1 1 1
1 (B) 752" 55
(©)  -log.log,3V5 = -log.— = 1 5 23 25
o o lo l>lo L>lo L
(D) Lioa (2 i coa. Ao 855 799 53 7 9% g
6Q\E3 93/43 © m=7 & n=7"= n=m
5. Letlog,2 =1y (D)  log ;5" =4
1+2y 1 7. Only value of x satisfying given equation are 1 & 4.
= z 1 2
. 1
(1+y) (logz 6) 8. logplogp(p)l/p — logp . =10gp p—n —-n
142y 1 _ 1+2y+y° _ P
1 +vy)? ( 1J2 1+y) 10. log,q+log, r+log, p=0
1+—
4 then (log, q )* + (log,r)* + (log,p
log,6 <1<log, ™
! ’ = 3 (log, q.log, r.log, p) =1
EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS
Fill in the blanks : = yv+4y-5=0
3. logl, x+2log,, x+1=log? 2 = (y+5)(y-1) = 0
= (log,;x + 1) =log},2 log, x =-5 log,x =1
= 1 +1==1 2
= log,,10x = £ log 2 32
logyg x logy x
11 (C)  phewx = =3 3kmr 4
= X == —
5 20 5 3
6 O X 10 (o] X
logr 1 1 2logyg 9! ) = [ngl G10% - — (?jgl S10
4. 005 7’ :(-j =20 - g2
20 [5J1091ox (SJZ
= —_ = —
8. Given a+b=ab 3 3
@ -1)b°-1)-1 a’b® -a’-b*+1-1 5 =>lloglox=12:>x=100
_ ogs X ogs x —
ab(a + b) ab(a 1 b) D) 99 -3.3 -210=0
= % -3x-210=0
_(@a+b)’ —(@°+b°%) = 3X*-x-70=0
h ab(a +b) = 3x? -15x + 14x -70 =0
_(a+b)’ —(a+b)’ +3abla+b) = x=5; x= 5 (Rejec)
ab(a +b) Assertion & Reason :
Match the Column 3. -log, 6+ x?) = log, , 2 (15 + Vx)
1. (A 2log,,(x—3)=log,,(x* —21) ~*LHS <0 and RHS >0
= x-3¢=x*-21 hence no solution.
= 6xk=30 = x=5 Comprehension :
(B) glwx+t — 39 2. —log,,40<0
= (log2 X+ l]r)log2 x =log, 32

Let log,x =y



EXERCISE - 04 [A] CONCEPTUAL SUBJECTIVE EXERCISE
2. (a) 10g1/3 V337 = 10g1/3 3=-1 11. (@ 5% 455 =3
logy, (logy, N) = 5% :l = logx log 5 = log 27
(b) a logya  _ 405 (os: M) ~log, N 2
b
log 27 a
1 =—=2_=]og, 2
4 tlog,e-1)22 |x+122if x>0 = 08X T g5 ¥
’ log,(e—1) X
— X = alog;,Z’1 — 2—log5a
“logy 49 49 49
6. 49A=49“g2=491—0972=W=T (b) Letlog, x =y
1 1 1
5'3:5*1"954:1 = vyy+l 2+y
4
= VYrty=2+y = y=+.2
1 1
9 08.X _4 ogaZ:7 = log2X=i\/§ = x =242
) log, v log, v
12. (a) xK+x-62=(x+1)1
Z+x-6=(x+1)7
log,x log,y log,z = X
- 1 = . = ; =A = x = -7 (reject)
or X2+ x-6=—-x+1)7?
= x=a", y=a", z=a"" 5
= x =1, —5 (reject)
NOW loga a47~ loga(a4?v+h+7k) — 48
1+2F
48)7 =48 = P=1 > A=+l ©)  xlog,5 = 1) = log,, | —¢
8110g95 +33log3«/g log; 25 1095(,3/2 1 X 1 +2x
10. (a) 409 (7 _5 ) = IOQIO E ZIOQIO 6
25167 .y 625-216 L L _1=2
=== |(25-6"7) = =1 286
409 409
= x =1
13. a%+ b?2= ¢? a>0, b>0,c>0
o 10 -2+/21
(b) 5% 4 logﬁ(ﬁ -/3) +log, ,, e log.,,a+log._,a=2log_,alog.,a
LHS = 1 + 1
) =
ﬁ_\/g log,lc+b) log,(c—b)
=2 +log (\/7—\/§)+log _
d L 4 3 log, (c* —b?) 3 log, a*
log, (c +b)log,(c—b) log,(c+b)log,(c—b)
= 2+log ;(7 =3) 0
= =2log,_,, alog,, a
[l 751 4} log, (c +b)log_ (c —b)
+2| log - —log
Lz Lz 16. (a) Take log on both side

=2+2log,(N7 —+/3)~2log, (N7 -\/3) + 4
=6

© 4%1092(345)7%092(«/545)
c

oa [M]
-4 2 J3-2 :410323 =210929 =9

200 log,,5 = 200(1-log,,2) = 139.8
= number of integer is 140

(b) 15 (log,,3 + log,2) = 11.67
=  number of integer is 12

()  -100 log3 = -47.71 =48.29

= 47 zero



EXERCISE - 04 [B] BRAIN STORMING SUBJECTIVE EXERCISE

1. x =50log,, x = 10* = x> Let log, x = a, log, )y = b, log, z= c
= 102 = 502 = 100* = x'° = x = 100 = a+b-ba=log,5 ... (i)
Similarly

3. a=log,18 = 12° = 18§;
b+ ¢ -bc=1-log,,2=log,,5 ....... (ii)

b=logy,54 = 24=-54 = 24-=3(2r & at+c-ac=0 (iii)
= 203 = 2m3 = 2% 3h=3vizn = a=c¢=0,2 = b =log,5, log,20
= 3b = 2a & a+tl=b & b=1 (does not give any solution)
= a=-3, b=-2
11 log® X+4j+log2 x =2log® 3-x
(loga)? N (logb)? . (logc)? 3 ) X x+4 x—1
5. logblogc logalogc logalogb N 3y
2 _ 2
= (loga)® + (logb)® + (logc)® - 3loga logb logc = 0 = 2log ( X j—Zlog [x— j
= loga + logb + logc = 0 (as a,b,c are distinct)
= logabc =0 = abc=1 N 1og[x+4j:ilog[3_){j
log,13 log,10.log, 11 ~log, 13 x *
6. log, 10 - = x+4 3-x
log, 11 log,11 N _ . X =+/2
-1
log,| 7 10 log,| 7 11 —log, |7 13 : ) isfui i
) g;| /- 7 87| /- 7 87| /- 7 = x = ./2 only sol. and satisfying domain
x+4 x-1
log, 11 also T3y 7 x = /6
10 11 13
) 1+log77 1+log77 - 1+log77 = x =,/ e domain
1
log;11 13. logloo|x+y|=§ and
1+1 1O+l ! +1 10l 11—1—1 13
_ Og77 Og77 Og77 Og77 Og77 10910 y—loglo | X|: 109100 4 = ]og10 2
log,11 y
=10 & —=2 =2
110/49 10, 11 =[xyl x| o = vl
04y 13/7 +09770977 when x >0 ; y=2x
log, 11 ~ x _10 & vy _20
110 10, 11 3 3
21097971“‘1097710977 . 0 when x <0 ; y=-2x = |-x| =10
log,11 = x=-10 y=20
7. Take log on both side & solve the equation
simultaneously. 14. 2log, log,x + logy (1092(2\/§X))=1
2

1
9. log 4 + log 3 + log3/* zlog(34 +27)
= 2 log,log, x - log,log, (2+/2x) =1

1

= 12.3% =3+ 27 ’
y log —(1092 X) =1
Let 3% =y = y?-12y+27 =0 z log, 2\/§X

1 1
= y=9 or y=3 = Xx=— and X—E (log2 X)Z: 210g22\/§x

4 =
but x€N > 2 have no solution N (10g2 X)z ~ log, 8%” = 3+ 2log, x
10. log,,(2000xy)—log,, x.log,, vy =4
= yY¥-2y-3=0 (where y = log,x)

= log,, 2000 +log,, x +log;, vy —log,, xlog,, vy =4
= y=3; y=-1

=3+log,, 2 +log,, x +log,, v —log,, xlog,, vy =4
x=8; x=1/2 (Notin domain)

U

= log,, x +log,, y—log,, xlog,, vy =1—log,, 2 = log;, 5



EXERCISE - 05 PREVIOUS YEAR QUESTIONS

2. Ans. (C) 1 1 1
- 3. Lety = [4- = L ——. ..
(2x) " =@y A BEVAEEY
= /n2 (/n2 + /nx) = /n3(¢n3 + (ny) ..... (i)

1
= Ped-——y = 32¥2=12/2 -y

3V2

= 3\/§y2+y—12\/§ =0

3/,nx _ 2/,ny
=  (nx) (n3) = (ny) (/m2) ... (ii)

using (ii) in (i)
. = (By- 42)(V2y +3)=0
+ _ nx)(/n
= /n2(/n2+¢nx) En3[€n3 +—Zn2 ] . . :ﬂ; . :_i oot
3 )
= ,m%—&f3:mxvms—&ﬂ} ) 1
fn2 V==6+ log3/2[3\/§yj

= fnx = - (n2

2

1 442 (ZJ

=6 +1 ——— =6+ =
OgS/Z(S (2 3 ] Og3/2 3

1
X=—
- 2 —6-2-4



