Fundamentals of Mathematics-1 “_

Bl Exercise-1
= Marked questions are recommended for Revision.

w Fifed g S arg ueE 2

PART - 1: SUBJECTIVE QUESTIONS

T - | ; fA9ITH® Y99 (SUBJECTIVE QUESTIONS)

Section (A) : Representation of sets, Types of sets, subset and power set
YGUs (A) : wy==di &1 U, 9=l & YoR, SU6qwd a1 9 9=y

A-1.  State wether the following collections is a set or not ?
(i) The collection of natural numbers between 2 and 20
(i) The collection of numbers which satisfy the equation x> -5x + 6 =0
(iii) The collection of prime numbers between 1 and 100.
(iv) The collection of all intelligent women in Jalandhar.

1 3§ Q@ I GUE YT ® A1 T8 8

(i) 2 3R 20 & HeT UIHA AR BT FUB

(if) FHIBROT X2 —5x + 6 = 0 B AT B dATell TERAT BT TIS
(iii) 1 3R 100 & AL ST AEARN & AU

(iv) STER 3 91 gfgam aferali &1 wus

Ans. (i) Yes (i) Yes (i) Yes (iv) No
Ans. (i) & (ii) & (iii) &l (iv) el

Sol. Collection of all intelligent women in Jalandhar is not a set as it is not a well defined collection. It is not
possible to decide logically which woman is to be included in the collection and which is not to be
included.

STER H |/ gax AlRIsl $1 GUs Agead del ®ifd I8 JURWING FU8 T8l 8 | I8 dlidd wu |
ffea Fx |va 781 @ % At dus § wfte & 1 78 8

A-2.  Write the following set in tabular form
=1 Ig=aa &1 aRviieg wu # ford—
0] A ={x: x is a positive prime < 10}
A={x:xUdH JHT F&T < 10} &
(i) B={x:x=3\,xel,1<A<3}
Ans. (i) {2,3,5,7} (i) {3,4,5,6,7,8, 9}

Sol. 2,3,5 and 7 are the only positive primes less than 10.
2,3,5 3R 7,%dc TATHS JAMTST TN 10 | BT

A-3.  Write the following set in builder form

=1 I @1 S i fafd & w9 4 fogi—

(@ set of all rational number
| R SRl &1 S
(ii) {2,5, 10, 17, 26, 37, ......... }
Ans. (i) {x:x=%,pel,qu} ()  {x:x=22+1,%eN}

Sol. Obvious Wl

A-4. Identifiy type of set in terms of empty/singleton/finite/infinite
() {x : x is a real number and x?2 — 1 = 0}
(i) {x : x is a real number and x? + 1 = 0}
(iii) {x : x is positive real number and x? — 9 = 0}
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Sol.

A-5.

Sol.

(iv) {x : x is a real number and x? + 2x + 2 > 0}

=1 7 & Raa/vad,/aRfEa/smRfa wg=aa &1 gganfg |

(i) {x : x Y& IR<IAH F&AT § A X2 — 1 = 0} (ii) {x : x Y& IRAIH FEAT g qA X2 + 1 = 0}

(iii) {x : X TP IRAAP T § AAMX2—-9=0}  (iv) {x : X TP ARfAP AT § TAT X2 + 2x + 2 > 0}

Ans. (i) Finite (i) Finite and empty
(iii) Singleton & finite (iv) Infinite
(i) gRfa (ii) IR 3k Raa
(iii) TPhd AR ulRfya (iv) S RINET

()x2-=1=0 XxX=%1

(i) x*+1=0 x==i Xeod

(i) x2~9=0 x=+3
(V) x2—=x—-2=0, x=2,-1

Write power set of the set A = {¢, {¢}}.
g A = {), {0} P1 AT WY B

Ans. {0, {¢}, {{0}}, A}

P(A) = {0, {9}, {{o}}, {0, {o}}} = {9, {0}, {{o}}, A}

Section (B) : Operations on sets, Law of Algebra of sets

GUs (B) : A=Al A Hihaw, diorifea & fm

B-1.

Ans.
Sol.

B-2.
Ans.

Sol.

B-3.

Sol.

Hindi.

Giventhe sets A={1, 2, 3}, B={3, 4}, C = {4, 5, 6}, then find the following
FgEa A={1,2,3},B={(3,4},C={4,5, 6}, f&an & a9 =1 &1 sma SIQ|
0) Au(BnNC) (i) A-(BnNC) (iii) BuUuC)-A
0] {1, 2, 3, 4} (i) {1, 2, 3} (iii) {4, 5, 6}
A={1,2, 3}

B ={3, 4}

C={4,5, 6}

BNC ={4}

BuC={3,4,5,6}

AuBnC)={1,2,3,4}

A-BnC)={1,2,3}

BuC)-A={4,5, 6}

Find the smallest set A suchthat A U {1, 2} ={1, 2, 3, 5, 9}

{3, 5, 9}

=T AH UBR & f6 AU {1, 2}={1, 2, 3,5, 9}l FAdH Tz A 9 BIfTI—
Obvious Wsqdm

If aN = {ax : x € N} and bN n cN = dN, where b, c € N, b > 2, ¢ > 2 are relatively prime, then write 'd" in
terms of b and c.

Ans. d=bc

IfgaN ={ax:x € N} 3IRbN ~ncN=dN,SiETb,c e N,b>2,c>2Fg 3M~a §, 9 d &I b 3R ¢ & Ui
H foRag |

Ans. d=bc

bN n.cN

(+ve integral multiple of b) n (+ve integral multiple of c)

since b & c are relatively primes :

=bcN d=bc

bN n.cN

(b &1 THAS QOTd TUTST) N (C BT IS Yoy I0T)

fF b 3R ¢ T8 IM~T TN T |

=bcN d=bc

/\
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B-4.n

Sol.

Hindi.

Sets A and B have 3 and 6 elements respectively. What can be the minimum and maximum number of
elements in
(i) ANB (i) AUB
YT A TAT B H 3@yl & G HA: 3 TA 6 8I, A9 ()A N B (i) AU B H AaH AR f¥dmaH
YAl P WA B bl B |
Ans. (i) minimum SLATH n(A M B) = 0, maximum 31f&dad n(A N B) = 3

(ii) minimum <LATH n(A U B) = 6, maximum 31f&ead n(A U B) = 9

A B

Q:

for minimum n(A U B), the set A is subset of B and for maximum n(A u B), the sets A and B are disjoint
set.

also n(A u B) =n(A) + n(B) - n(A N B)

= minimum n(A N B) = 0, maximum n(A " B) =3

= minimum value of n(AuUB) =3+ 6 -3 =6 or maximum value of n(AUB)=3+6-0=9

A B

O

N(AUB), & aq & folt I9=ad A, B &1 SUEH=d © doI if¥dad n(A U B), & o A &R B fasfea
e B |

SR n(A U B) =n(A) + n(B) — n(A N B)

=TTH n(A N B) = 0, JAf&HITH n(A N B) = 3

N(AUB) &1 ¥ A =3 + 6 —3 =6 I n(AUB) &1 AfHTH AT =3+6-0=9

U

Section (C) : Cardinal number Problems
GUS (C) : BT E&AT FHHI

C-1.

Sol.

C-2.»

Sol.

Hindi.

Let n(U) = 700, n(A) = 200, n(B) = 300 and n(A n B) = 100, then find n(A' n B")
91 n(U) = 700, n(A) = 200, n(B) = 300 T n(A N B) = 100, @9 n(A' " B') =
Ans. 300

n (Ac N B°) = n[{A U B)]] =n(U) —n (A v B)

=n(U) — [n(A) + n(B) —n (A n B)] =700 - [200 + 300 — 100] = 300.

In a college of 300 students, every student reads 5 newspapers and every newspaper is read by 60
students. Find the number of newspaper.

Ans. 25

TP Pieiol § BTE P T 300 8, YAh BF 5 IJGIR Uedl & dA YA IRIIR DI 60 BIH gRT U

SITAT B | 99 IR P G 3 BT |
Ans. 25

Let number of newspapers is x.
As every newspaper is read by 60 students
Since, every students reads 5 newspapers
. 60x = 300(5) = X = 25.
AT IEART B 6T X B |
- AP IEIR BT 60 BET §RT UGT STl &
AT YAPG BTH 5 IR UGl &
60x = 300(5) = x = 25.

/\
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C-3.»n

Sol.

Sol.

In a town of 10,000 families it was found that 40% families buy newspaper A, 20% families buy
newspaper B and 10% families buy newspaper C, 5% families buy A and B, 3 % buy B and C and 4%
buy A and C. If 2% families buy all the three news papers, then find number of families which buy
newspaper A only.

afg fdl 2=’ & 10,000 URART # ¥ 40% URAR FARR TF A, 20% IRIR FHAMR T3 B, 10% IRAR
FAER 93 C T 5% IRaIR A 3R B, 3 % IRAR B 3R C T2 4% URaR A 3R C &1 @Id & 9 2%
IRIR I N9 FER U @S B, O S9 URIRI @ 6T 1 B8R O $ad GHER U3 A @ed 8-
Ans. 3300

n (A) = 40% of 10,000 = 4,000
n(B) = 20% of 10,000 = 2,000
n(C) = 10% of 10,000 = 1,000
n(A n B) = 5% of 10,000 = 500
n(B n C) = 3% of 10,000 = 300
n(C N A) = 4% of 10,000 = 400
n(A N B n C) =2% of 10,000 = 200
n(A N B C°) = n[A n (B U C)Y]
=n(A)-n[ANn(BuUC)]I=nA)—-n[(AnB)UANC)
=n(A)-N(AnB)+n(AnC)—n(AnBnC)]
= 4000 — [500 + 400 — 200] = 4000 — 700 = 3300.
n (A) = 10,000 &1 40% = 4,000
n(B) = 10,000 &T 20% = 2,000
n(C) = 10,000 &1 10% = 1,000
n(A N B) = 10,000 &1 5% = 500
n(B n C) = 10,000 &T 3% = 300
n(C n A) = 10,000 &T 4% = 400
n(A n B n C) =10,000 &1 2% = 200
Nn(A N Ben C°) = n[An (B U C)]
=n(A)-n[An (BuC)]=nA)—n[(AnB)uU(AnC)]
=n(A)-IN(ANB)+n(ANnC)-n(AnBnNCQC)
= 4000 — [500 + 400 — 200] = 4000 — 700 = 3300.

C-4.= In a survery, it was found that 21 persons liked product A, 26 liked product B and 29 liked product C. If

Ans

Sol.

14 persons liked products A and B, 12 liked products C and A, 13 persons liked products B and C and
8 liked all the three products then

() Find the number of persons who liked atleast one product

(i) The number of persons who like the products A and B but not C

() 45 (i) 6

TS 94 I8 urn ol @ 6 21 fda e A @Y, 26 Sfdd Sa@rg B & 3R 29 fdd e C Bl Uwg
PA 2 | I 14 Afdd IO AR B BT U9 PR &, 12 Afdd SATE C iR A Bl U8 B 7, 13
IdTE B3R C @1, 8 aufad Wl (Ml ScUTGl BT UHE BRd & d9 7 § | HI9ar Ja & 7

(i) feaal B @ S HH W HH Uh SUE UG BRA ©

(ii) Tl B T S IS A MR B BT GHE IR © Wy C Bl T2

Ans (i) 45 (i) 6

n(A) = 21, n(B) = 26, n(C) = 29

nANB)=14, nNANC)=12, mM(BNnC)=13, n(ANnBNC)=8

NCNA'nB)=n(Cn AuB)= n(C)-n ((CnA)uU (CnB))
NC)-—[N(CnA)+n(CnB)-—n(AnBNC)]

29-12+13-8]=12

NANBNC)=n(AnB)-n(AnBNC)=14-8=6

/\
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Section (D) : Rational Inequalities
@vs (D) : k%Y IRIHHR
D-1.  Solve the following rational in equalities

IRAY PRl B g BIY —
(x=N(x+2) _,

(i) (1- )(X+2)

0 (x=3)(x+3) (x+9)*(x - 8)
2 axs . @-x®)x-3)%
(I”) 2x2fx ‘11>0 (IV) (><+l)(><2—3x—4)70
(x+2)(x —2x+1)
( ) 4 +3x— x2
Ans. (i) (-3,-2) U (1,3)
(i) (=2} U [1, 8)
(iii) (=00, —2)U(=2, —=1/2) (1, )
V). [V2,-) U1 +2]uU[3, 4)
(V) (oo, —2]U (-1, 4)
Sol.
Lt =+ =+
O35 13
=X e (-3,-2) U (1,3)
_ND_0 _0  ND_
R N
X e {=2} U [1,8)
(x+2)° —fo—to=—ot
(iii) m> 2 12 A1
, (x=V2)(x +¥2)(x-3)* _
(v) (x+1) (x-4)
AR
V) (Xx+2)(x - 1) N . .
(X+1)(x - 4) 2 o 1 4
D-2.  Solve the following Inequalities
/1 s @1 s PIT|
N 7y . 14x _9x-30 L (X =1 (x—=2)(x— 3) X242
0 %M (W= x+1< xX—-4 (i) (x+1)(x+2)(x+3) 1) ><2-1<_2
Ans.  (i)(=17/25, =3/8) (i) x e (=6, =1) U (1, 4) (jii) (=3,—2) U (-1,%) (iv) X e (=1,0) U (0,1)
sol. () X2 450
() 8x 13
14x (9x—3oj 14x% —56x —9x? —9x + 30x + 30
= =10 = <0
(i) x+1 x—4 X+D(x-4)
5x*-35x+30 o _ (x-6)(x-1) _,
(X+D(x+4) (X+1(x+4)

= X e (-6,-1)u (1,4
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—12x% —-12
X+D(X+2)(x+3)

(i)

+ ND—ND +ND —
-3 -2 -1

X € (-3-2) U (=1,%)

2 2 2 : : :
(IV) X +2;—2X —2<0 - 3x <0 -1 0 1
x? -1 (x-D(x+1)

= X € (-1,0) U (0,1)

D-3.  Solve the following rational in equalities

gAY IHEIT B 8 PDINTY —

L (X2 =3x+1)° o 2x% —3x—459
0 mﬁo W T
(iii) X512y (v) Xt
X2 —4x+5 X© —4x-5
. 3-5 3+45 (1),
Ans. (i) {—2, 5 i| v {l + :|(||) (—oo 20) (23, oo) (iir) (E, 3) (iv) (—oo,—l)u(5, oo)

 +ND— 0 +ND—0 +
Sol. 0] 3. s sk

2 2

(o8]

(ii) 2x2-3x—-459>x2+1

= X2 — 3x — 460 > 0 - X € (=0, —20) U (23, o)
(iii) X2 —5x + 12 > 3(x? — 4x + 5) (since gfd x2—4x+5=(x—2)2+1>0)
= 2x2—=7x+3<0 = 2x2-6x—-x+3<0

1
= 2x(x—3)—1(x—3)<0 = xe[za 3]

(iv) x4+ x2 + 1 is always positive IQd €FTHS
1

= xosxen D =
D-4.  Solve the following rational in equalities
gAY IR BIS Bl B PITT —
(i) x*—=5x2+4<0
(i) X4—2x2-63<0
(iii) (x?+3x+1) (x°+3x—-3) = 5
Ans. ()xe [-2,-1] U1, 2] (i) x e [-3, 3] (iii) xe (=00, —4Ju [-2, —1) U [1,)

Sol. 0] x2-1)(x2-4)<0 . =, _(x " DX+ 1x+2)(x-2)<0

2 1 1 2
xe [-2,-1] U1, 2]
(i) (x2-=9)x2+7)<0 = (x=3)(x+3)<0
X € [-3, 3]
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X=1 7 then find the range of

D-5. If1<
X+2
a1 < ::;a 79 fret & IRWR ST IR —
(i) x (i) x2 (iii) 1
X
. 5 .. (25 2
Ans. (i) (—oo,—z) (i) (Tooj (|||)( = j
So|_ w<0and3ﬁqw >0
X+2 X+2

X e (—OO,—;) v (—2,0) and AR X e (-0, -2) > x € (—oo,—%)

(i) x e (—oo,—g) (i) x2 < (% ) (i) %e (_é,oj
D-6.  Find the number of positive integral value of x satisfying the inequality —(3 —5)(x=2)
(X* +5x +2)
srafi M>Oaﬁwfmﬁaﬁ X & gD Yol ATl Bl F&T 8 —
(X* +5x +2)
Ans. 2
Sol.

—ND+ND—0 +0 —
—5-13 -5+13 6 2

2 2
Number of positive integer satisfying the inequality equal to 2 (which are 1 and 2)

AT B YL B Tl gTHSG YUl ol G 22| (S f 18R 2) 7

Section (E) : Logarithmic Properties

QoS (E) : A0 oTerH

E-1. Find the value of

HIA SIId ® \>ﬂQ
() log,,5.109,,20 + (log,,2)?
(ii) 5log£2 190957 _ glog, 5

1
log; 5 1
() \/5 " (Clogy 0.1)

) 1
(iv) log, . log, m

1+log, 2
(V) i + 5 logys 7
49

Vs 7 logs 5 Iog5 7 5Iog3 7 7Iog5 3

Ans. (@)1  (i)-72 iy 2 v) 1 V) T V) 0

Sol. (i) log,,(log,,5 + 2log,,2) + (log,,2)? = (log,,5 + log,,2)* = (log,,10)> =1
(ii) 29965 | 71069 | _5l0e:8 — =924 72 _53=53_125=—_72
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1/3

1

) 1/2\1/2
(iv) log,, Iogz((8) ) =log,, log, (2)¥* =1

(iii) 507 4 =(7+1)w=2

1+log?
W) (4_:;} = (77200 7 +109; 2 :(7—2)Iog%4 — 7log,14)? _ 1 & 500s7 _gloos? _

196
7+ i
196
(vi) 710035 4 glogs 7 _plogs7 _ glogs3 _ log 5 4 glogs7 _ logs5 _ 3logs 7

{using property a°%P =p'°%? } {aoEer g°%P = p'°% 2 G T B W= 0

E-2. Which of the following numbers are positive/negative

1 & IR I 99T © 3R PIAN FUTHSD 87

(i) log 5 /2 (i) 10gy(2) (i) logys(1/5) (V) logy(4)
.3
(v) log,(2.11) (vi) log, (\ﬁ— 2)  (vii) log, \E—Jrl (viii) log, 2 \E
2-1 3
(ixX)= log,, (log,, 9)
Ans. (i) +ve (i) — ve (i)  +ve (iv) +ve
(V) +ve (vi) — ve (vii)  +ve (viii) —ve (ix) —ve
Sol. 0] \E> 1& \E> 1, hence positive
(i) Number & base on oppsite sides of unity, hence negative
(i) Number & base on same sides of unity, hence positive
(iv) Number & base on same sides of unity, hence positive
(v) Number & base on same sides of unity, hence positive
(vi) Number & base on oppsite sides of unity, hence negative

(vii) Number & base on same sides of unity, hence positive
(viii) Number & base on oppsite sides of unity, hence negative
(ix) Number & base on oppsite sides of unity, hence negative

Hindi. (i) P2>18& J3>1, @ garcws
(ii) T @R MR 3hE & AT iR Rerd ® 3rd: ome® 2|
(iiy AT 3R AMYR THE b UH & AR Ryd ¥ 31 oD 2 |
(iv) T 3R MMYR SHIE & Uh o1 MR Rerd 8 31a: e-TcHS © |
(v) T 3R MMYR SHIE & TP ol MR Rrd 2 31T gD B |
(vi) T oiR YR 33Ts @ AU AR Red 2 o o ¢ |
(Vi) =T 3R IR ShIE b Udh & AR Rerd B 31 e edd 2 |
(viii)  F&T 3R AMYUR shE b AU AR Rerd ® 31 FoNHB R |
(ix) e 3R YR 33Ts & AU AR Red 2 o #onme s ¢ |

E-3. Let log,,2=a and log,,3 = b then determine the following logarithms in terms of a and b.
A log,,2=a @A log,3=bdd /1 IGTOE BT 99 ad b TR H A BT |

(i) log,, (sin2 gj Ans. Db-2a

(i) 109,004 + 2 109,427 Ans. a+3b
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2b? +3a°

iii log,9 + log.,8 Ans. —————

(iii) 9, o b

. 4(2a+b)

v lo 144 Ans. _

(V) 9@ l1-a+2b
Sol. (i) Ioglo(%j =log,;3 -2log,.2 =b - 2a

(i) log,,2 + 3log,,3=a + 3b
2 2
(i) 2Ioglos+3logloz :2_b+3_a: 2b° +a
log,y2 logy3 a b ab
4(2a+b
W) 2[4I09102+2Ioglo3j _4( )

2log,y 3 +10g,, 5 S 1-a+2b

3 2 1
+ +
log,n logzn logsn log,n

E-4. 0) Let n = 75600, then find the value of

qIN=75600 00 ——+—+ 2 1 o @R
log,n logzn logsn log,n

(ii) If log, (logs (log,(x)))=0 and log, (log, (log,(y)))=0  and log, (log, (logs(2)))=0 then
find the sum of x, yand z is
af If Iogz(log3(log4(x)))=0 3R Iog3(log4(logz(y)))=0 3R Iog4(log2(log3(z)))=06'sr
X,y AT 2B AT DI Fd DI |

(i) Suppose n be an integer greater than 1. let a, =; . Suppose b = a, +a; + a, + a; and
log,, 2002
c=a,,+ay +a;,+a;;+a,, Thenfind the value of (b —c)
W%n,l@ﬂ@{ﬁm%lwan=; b =a, +a,; +a, + ag al
log,, 2002
C=ay,+a +a;,+a;+a,dd (b—c) P 1 = BT |
Ans. (i) 1 (i) 89 (i) =1
Sol. 0) n = 75600

Now 319 4log,2 + 3log, 3 + 2log,5 + log, 7 = log,,(24.3%.52.71) = log ,(75600) = 1
i) x=4% =43=64

y=(2hl=16, z=3% =9

sum IITHS = 64 + 16 + 9 = 89
(iii)

a=-—=lo n
"~ Jog, 2002 ' Je002

b=a,+a,+a,+a, =log,,, 2 +log,,, 3 +log,,, 4 +109,,, 5 = log,,, (2.3.4.5) = log,,,, 120
c= a'lO + a'll + a'12 + a'13 + a'14 = Ingoozlo + IogZOOle + |09200212 + |09200213 + |09200214
=100,,,,(10.11.12.13.14) = log,,,,240240

Now 319 b - ¢ = log,,,,120 - log,,,,240240 = log,,,,10 + =

E-5. Show that the number log,7 is an irrational number.
gegd & dwanlog,7 ralRag 2 |

Sol. Let log, 7 = E, where p & q are coprime numbers.
q
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= 7 = 2p/ = 79 = 2P
7% is an odd number
while 2P is an even number
this is not possible & log, 7 is an irrational number.

Hindi & log, 7 = P St p el q Te—emiew S )
q

= 7 = 2pla = 74 = 2p
74 U fawm dw g |
SEfd 2P U HH WA B | A< I WG el © | A< log, 7 Vb URAY HAT & |

loga logb logc

b-c c-a a-b

loga_ logb_ 100" & o yefef wfte s ac. bb. co = 1.
b-c c-a ab
loga _ logb logc

E-6.= If , show that a2. bb. cc = 1.

Sol. = =k (let)
b-c c-a a-b
log, = k(b = ¢) = aloga=ka(b-rc)
log, = k(c — a) = b logb =kb (c —a)
log, = k(a — b) = clogc=kc (a—-Dh)
log a® + log b® + log cc =k (ab — ac + bc — ab + ca — bc)
= log a2 bbcce=0 = azbbce=1

Hingi 1092 _logb _ 10g¢ oy
b-c c-a a-b
= log, = k(b —¢) = aloga=ka(b-c)
g log, = k(c — a) = b log b = kb (c — a)
wd log, = k(a — b) = clogc=kc (a-Dh)
log a® + log b® + log cc =k (ab — ac + bc — ab + ca — bc)
= log a2 bbcc=0 = azbbce=1

Section (F) : Logarithmic Equation
Section (F) : gmorea FHiebRor

F-1. Solve the following equations :

THIHROIT BT B PIOTY

0] log,(4x —3) =2 Ans. 3
(i) log,(log,;(x2 —1)) =0 Ans. £2
(iii) 4°%% _2x_-3=0 Ans. 3
(iv)= log, (log,x) + log, (log,x) = 2. Ans. 16
(V)= log, [Ioggx+%+9"j = 2X. Ans. {1/3}
(vi) 2log, (4 —x) =4 —-log, (-2 —x). Ans. {-4}
( 2x) y
(vijm X B =4 Ans. noroot g e &I

wiiy  x**% 0 _ glogy4
Ans. (2)
Sol. 0] log,(4x-3)=2 = 4x—-3=x2=> XxX?2-4x+3=0
= X*-4x+3=0 = x-1)(x-3)=0 = x=1,x=3
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But4x-3>0 = x>% andx>0,x=1
Ans. x=3
(i) log,log,(x2—1) =0 = log,(x2-1)=2°=1 = x*-1)=3t
= x2-1=3 = (=4 = X=%2
both are satisfied
(iii) X¥-2x-3=0 = x=-3)(x+1)=0 Xx=3,x=-1
butx >0
Ans. x=3
. 1 1
(iv) log,(log, x) + log, (log, x) = 2 = Elogz(log2 X) + log, [Elog2 x] =2
%Iog2 (log, xX) + log, (log,x) =2 = ;Iog2 (log, x) =3
log, (log, x) = 2 =log,x =4 =x=24=16
(v) Iogg(loggx+%+9xj:2x = logg x + % + 9% = 32 = logy X + % + 9% = 9x
= Ioggx:—1 = X = 9-1/2 = X = L
2 3
(vi) 2log, (4-x)=4-1log, (-2 = Xx)
(i) 4-x>0 = X< 4
(i) -2-x>0 = X <=2
(iii) log, (4 —x) =4 —log, (-2 — x) = log, (4 -x) (-2 -x) =4
= (4 -x) (-2 -x)=16 = -8 —2x +x2=16
= X2 —-2x-24=0 = (x-6)(x+4)=0
X = 6 (not possible) , x = —-4. X = 6 Sl g T8l § I x = —4.
1| 2_
wii) %27 Z3l0g, (22) = 2
= ()W -x)=2
= X2—xX=2 = xX2-x-2=0 = x-2)x+1)=0
= x=2,x=-1 but<fdd x>0and T x2—x =0 = X(x—-1)>0
X e (—OO, 0) o (11 OO)
Hindi. (i) log,(4x-3)=2 = 4x—-3=x>=> Xx2-4x+3=0
= X*-4x+3=0 = x-1)(x-3)=0 = x=1,x=3
AfeT4x-3>0=> x>% IRx>0,x=1
Ans. x=3
(i) log,log,(x?—1) =0 = log,(x2-1)=2°=1 = x2=1) =3¢
= X?—-1=3 = x2=4 = X =12
RO A 7
(iii) xX*-2x-3=0 = x-3)x+1)=0 x=3,x=-1
AafeT x>0
Ans. x=3
. _ 1 1 _
(iv) log,(log, x) + log, (log, x) = 2 = Elogz(log2 X) + log, [Elog2 x] =2
Z1og, (1og, x) + log, (log, ) =2 = ~log, (Iog, x) = 3
log, (log, x) = 2 =log,x =4 =>x=24=16
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F-2.

Sol.

(v)

(vi)

(viii)

(i)

(if)
(iii)

(V)=

(if)
(iii)

(iv)

(ii)

(iii)

(iv)

/\

Iogg(loggx+%+9xj: 2X = logg x + % + 9% = 32X = logg X + % + 9% = 9x
- — g-1/2 _1
= logg x = == = Xx=9 = X = =
2 3

2log, (4-x)=4-1log, (-2 -x)

(i) 4-x>0

(i) -2-x>0

(iii) log, (4 —x) =4 —log, (-2 - x)
= (4-x)(-2-x)=16

= X2 —-2x-24=0

X = 6 (not possible ¥¥a gl) , x = —4.

X <4
X <=2

Uy udl

llog\ﬁ(xz—x) 2
X2 :3I0932 (2°) =2

log, (4 -Xx)(-2-x) =4
-8 —2x + x2 =16
(x-6)(x+4)=0

= 6 S §¥9 78l B 91 X = —A4.

= WO -x=2
= X2—x=2 = X2=-x-2=0 = x-2)(x+1)=0
= x=2,x=-1 but<fdd x>0and T x2—x =0 = x(x—1)>0

X € (-0, 0) U (1, )

Find the product of roots of the equation

(loggx)? - 2(loggx) — 5 = 0 Ans. 9

Find sum of roots of the equation 4*—-7.2X+6 =0 Ans. log,6

Solve for x : x°%0X+2 —1(/0%0 X+2 Ans. 10o0r ——
100

log,o X+5

Solveforx: x 3 = 10°"°%0X Ans. {10, 10%

FHIERT (logx)? — 2(logex) —5 = 0 & F&l BT OMH o1 BT | Ans. 9

FHIBRU 4 —7.2X+ 6 =0 el BT AN STd BT | Ans. log,6

X ® foQ g B X% X2 — 1'% X+2 Ans. 10a ——
100

100,y X+5

B x 3 = 10°7°%0 X @y g HIRY Ans. {10-°,10%

?—2t-5=0

sum of roots Jali &1 AT =2

logzx, + logax, = 2 = loga(x;%,) = 2 = XX, =32=9

(29%-7(29+6=0
= t2—-7t+6=0

t=1,t=6
Roots oI 2X =1, 2X=6
= x=1,x=1log,6

Product of roots ﬂ?ﬁ 1 T = (1)(log,6) = log,6
XIog10 X+2 _ 10Ioglo X+2

1
x=10 or logx+2=0 = x=10"2= —
910 100
logx+5
x 3 = 105+I09X : ('09%4—5} |0g X=5+ |og X
log2x+2logx—-15=0; (log x +5)(logx—3)=0
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logx =5, logx =3 ; x=10"5, x = 103.

Section (G) : Logarithmic ir_lequalities
U (G) : ALV IFRABN

G-1. Solve the following inequalities
fae rafiywren &1 g BT

(i) logs [sz —X—EJZ 1 Ans. {—1 - Ej U (El}
8 8 2 4 4
(i) log (x? —5x+6) > -1 Ans. (1,2)u (3,4)
2
- 1
(iii) log; Zzij >0 Ans. [— o, Ej
. 2
(iv)a  log,,(2-x)>log,,| — Ans. (-1,0)u (1, 2)
x+1
(v) log, (22— 4) > -2 Ans. (-, 2)
. » 3 ) 3 _5 2
Sol. 0] logs | 2X° —x—— |21 = 2Xc =X — — < — = 16x-—-8x—-8<0
s 8 8 8
= 2x°2-x-1<0 = (2x+1)(x-1)<0
1 .
Xe|l——,1| ... i
-1 0
also @I 2x2—x—§>0:> 16x2-8x—3>0
= 16x2—12x + 4x—3>0 = (4x - 3)(4x +1)>0

=~ xe (—oo, %1} UG, 1} ....... (i

() (i) = Xe|:_?l, —_leu(%,l}

(ii) X2-5x+6>0 = (x-3)(x—-2)>0
= Xe(wo2)u@B,wo© 0]

-1
and x2—-5x+6< (%j

= X2-5x+4<0 = (x—1)(x—-4)<0 = X e (1, 4) .....(i)
@) (i) = xe(1,2) U (@3, 4)
iy  log,| 28150 -, 2X=6 20 . 2X=6 4.9
2x-1 2x-1 2x-1

- .o -t oo =Xe —oo,E

2x-1 2x-1 2

+ — +
and 3R 2>(_6>0 = 112 3
2x-1

AnNs. (—oo, i]
2
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2_ p—
(iv) 2—-x< 2 +x—-2>0 2+X7-X=2 0
X+1 X+1 X+1
- + — +
M>O | 0 1
X+1
and 3R2-x>0 = x<2 anddR —2—>0 = x>-1
X
Ans. (-1,0)u (1, 2)
1—2
(v) 222X - 4* < {5] = 4.2 (29%<9
Let ATHT 2X=t = 2 —4t+9>0 always true 939 I 2 |
2XY2_4X>0 = 2X(4-29>0
4-2%>0 = 2% < 2%
= X<2 = X € (—»o, 2)
(vi) log,(4x —3) > 2
CasefRerfa-1 0<x<1 and 3R 4x-3>0 = x>
then T« 4x-3<x2 = X2—4x+3>0 = (x-3)(x-1)=0
= Xe(é,lj
4
Case RAfA-II x>1,4x-3>0 = x>%

then T4 4x — 3 > x2 =
x-3)(x-1)<0 =

Ans. Xxe (%,1ju(1, 3]

=

x2—4x+3<0
xe (1,3]

G-2.  Find the number of integers satisfying Iogl,SA'X—Jr6 20
SRILED) Iogl,s‘b“r6 >0 Pl W DR dlel YUIThi bl HAT il BIY |
X
Ans. 1
Sol.  log, X*850
5
4x+6 >0 = X € (—oo, _EJU(O'OO) (i)
X 2
g ar X6 - X¥2 00 = xe(w0—-2]U(0, @) ... i)
X X
. . -3
Hn(i)¥ =>xe [—2, 7}
G-3  Solve the inequalities (SrAfHIRIT BT & BITY)

(i) (log.sx)? + log.sx —2 <0
(i) 15%—25.3x—9.5%+ 225> 0

32 2Y
(o 8. 5—— |1+ | =
3*-2 3
® Corporate Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
/\ Qesonance Website: www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow PAGE NO.-14

Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in

Fundamentals of Mathematics-1 “_

Ans. (i) EA} (i) R (iii) (0, Iog§3)
2
Sol. () —2<logsx <1
X € [(0.5), (0.5)7] = X € EA}

(i) 15— 25 3*-9.5x+225>0
(5*-25)(3*-9)>0
=>XeR

X—2 X
(i) 8{3? 2*}“(%) = g_x

3 X
Let HTHT (EJ =t then T4

2 2
8t t+l_ 8P-9t*-1) .

9(t-1) t t(t-1)
(t—3)(t+3)
= W <O:>t€(—3,0)u(l, 3)

= (EJ € (1,3)=x € (0, log; 3)
2 2

G-4. Solve the following inequalities :

f=ferRaa srafieell &1 g BT —

()= log,(4x —3) =2 Ans. G 1] u(1,3]
ii I 2 L A 1 1
(ii) 0952 < 5 ns. (-»,-1)u(l, «)
()=  log,(2+x) <1 Ans. xe(=2,-1)uU(=1,0)uU(0,1) U (2, »)
Sol. 0) log,(4x —3) > 2
Case Rfd-I : When @ x>1 = 4x —3>x? = x> —4x+3<0
= x-1(x-3)<0
xe(®,3 . 0)
CaseRIfd-Il : When S19 0< x < 1 = 4x -3 <x?
and R 4x-3>0 = (x-1)(x-3)=0
x> 3/4 X € [ElJ ...... (ii)
4
Ans. (i) U (ii)
. 1
(i) Iog3X2+12<E
X2+1>1 = x2>0 = x € R—{0}
2 < (3x2+ 1)12 = X2+1>4 = x-1)(x+1)>0
= X € (=0, =1) U (1, )
(iii) log,. (x+2)<1 X+2>0 x>-2
Case-l:when0<x? <1 x e (-1,0)u (0,1)

then x+2>x2= x2 -x-2<0
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Hindi.

vy

x € (=1, 1)—{0} S o 1 3

Case-ll: x?>1 [x] >1
X+2<X2 = X2 -x-2>0
xe (-2, -1)u(2 «©)

Hence, xe(-2 -1)uU(-1 0)uU(0, U (2 x) T 56 1 2

. 1

0] Iog3X2+12<E
x2+1>1 = x2>0 = x e R—{0}
2 < (3x2+1)12 = xX2+1>4 = x-1)(x+1)>0
= X € (=0, =1) U (1, )

(i) Iogx2 x+2)<1 X+2>0 x>-2

Rerfa-1: afs 0<x? <1 x e (-1,0)u (0, 1)

dd x+2>x2 X2 —=x-2<0

\A4

x e (-1, 1)—{0} 2 10 1 2

Rerfa-11: afg x2> 1 x| >1
qI xX+2<x2 x2-x—-2>0
X e (-2, —1)U(2, »)

AL

Aqd, xe(-2-Du(-1 0)u(0 Yu(2 x) 2 4 0 1

PART -1l : ONLY ONE OPTION CORRECT TYPE

T - || : $ad U Fa! fdFed YBR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Representation of sets, Types of sets, subset and power set
GUg (A) : W= &1 feuv, 9=kl & YoR, Suaqwd a1 ¥ 9q=d

A-1.

Sol.

Hindi

A-2.

The set of intelligent students in a class is-

(A) a null set (B) a singleton set

(C) afinite set (D*) not a well defined collection

Th el B G BTl B AT B —

(A) Raa aq=a (B) Thel A=Y (C) uRfa |z (D) v guRWIfYa wug 781 7|

Since, intelligency is not defined for students in a class so set of intelligent students in a class is not
well defined collection.

Jfd Hem | BEI B gl B URANT TE a1 S AT 8 | 37T Beql b g BIA1 P Ao
Quikafia s9E 781 © |

ThesetA={x:Xx e R,x?=16 and 2x = 6} is
(A*) Null set (B) Singleton set
(C) Infinite set (D) not a well defined collection

/\
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gz A ={x: X € R, x2 = 16 T2l 2x = 6} 8—

(A" Rad gz (B) Ul e (C) suRfa wq=aa (D) T& QUG |8 71 2 |
Sol. x*=16 = X=t4
2Xx=6 X=3

No common value of x (X T B SHAFTE A T8l &)

A-3.  IfA= {x:-3<x<3,x e Z} then the number of subsets of A is —

IS T A={x:-3<x<3,x € Z} B 09 A D IUGTel P T BN —

(A) 120 (B) 30 (C) 31 (D*) 32
Sol. A={2,-1,0,1,2}

No. of subsets = 2" = 25 = 32
Hindi. SUGY=™i &1 §&h1 = 2" = 25 = 32

A-4.  Which of the following are true ?

1 % 9 P A ® 2

(A% [3, 71 <= (2, 10) (B) (0, w) < (4, x) © (5,7 <[5 7 D) [2, 7] = (2.9,8)
Sol. Obvious Wsqan

A-5.= The number of subsets of the power set of set A ={7, 10, 11} is

e A ={7,10, 11} & 91 G & SUGHAl B A& 82—

(A) 32 (B) 16 (C) 64 (D*) 256
Sol.  P(A) ={¢, {7}, {10}, {11}, {7, 10}, {7, 11}, {10, 11}, {7, 10, 11}}

Number of subsets SUdgzadl &I G&AT = 20 = 28 = 256

A-6.  Which of the folowing sets is an infinite set ?
1 # @ P e uRkfid wed § ?
(A) Set of divisors of 24 ( 24 & TSP B A=)
(B*) Set of all real number which lie between 1 and 2 (1 ¥ 2 & #e7 91 IR<Idd ATARI BT T <)
(C) Set of all humman beings living in India. (TRT # &1 aTel | AT BT TH=a)
(D) Set of all three digit natural numbers (9 3i® @1 A UTHa @IS &1 FYe)
Sol. Between any two real numbers there lie infinitely many real numbers.

T IR<fdd AR ® HEY g qI[dd A=Ay Bl B

Section (B) : Operations on sets, Law of Algebra of sets

Qs (B) : Gzl @ Sfshard, Sioria & s

B-1. LetA={x:xeR,-1<x<1},B={x:xeR,x<0o0orx>2}and AuB=R-D, thenthe setD is

(A){x:1<x<2} BY){x:1<x<2} O {x:1<x<2} (D) {x:1<x<2}
AT A={x:xeR,-1<x<1},B={x:xe R, x<0AqTx>2}TMAUB=R-D,dd ¥z D 2—
(A){x:1<x<2} BY){x:1<x<2} C){x:1<x<2} (D){x:1<x<2}

Sol. A=[x:xeR,—-1<x<1]
B=[x:xeR:x<0o0rx2>2]
AUB=R-D,whereD=[x:xeR,1<x<2]
Hindi. A=[x:xeR,-1<x<1]
B=[x:xeR:x<0dqTx>2] .. AUB=R-D,W@ID=[x:xeR,1<x<2]

B-2. IfA={2 34,8 10}, B={3,4,5,10, 12}, C={4,5,6, 12, 14} then (A N B) U (A 1 C) is equal to
afe A={2,3,4,8, 10}, B={3, 4,5, 10,12}, C={4,5,6,12, 14} @@ (A B) U (A N C) TR §—
(A {3, 4, 10} (B) {2, 8, 10} (C) {4, 5, 6} (D) {3, 5, 14}

Sol. ANB={3 4,10}
ANC ={4}
(AN B) U (AN C)={3, 4, 10}
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B-3.  The shaded region in the given figure is

f ™ R A erfea W g § —

A ANBUC) B)YAuBNC) (CO)An(B-0C) (DYYA-(BuUC)
Sol. Obviously (=) A— (Bu C)

B-4. LetU={1,2,3,4,56,78,9,10}, A={1,2 5}, B={6, 7}, then A~ B'is
M1 U={1,2,3,4,56,78,9,10}, A={1,2,5,,B={6,7},dd AnB &
(A) B’ (B9 A C)A (DB
Sol. B'=U-B={1,2,3,4,5,8,9, 10}
AnB ={125}=A

B-5. fFA={x:x=4n+1,n<5 neN}landB={3n:n<8,ne N}, thenA-(A-B)is:
ARFA={Xx:x=4n+1,n<5ne N}TNB={3n:n<8 neN},T@A—-(A-B) IR ¥:

(A%) {9, 21} (B) {9, 12} (C) {6, 12} (D) {6, 21}
Sol. A={50,13,17,21} andqdem B={3, 6,9, 12, 15, 18, 21, 24}

A-B={5,13, 17}

A—(A-B)=1{9, 21}

B-6. AUB=ANBIff:
AUB=ANB3} IR Bad Il

(A)Ac B (BY)A=B (C)ASB (D)AzB

Sol. LetAUB=ANB

Now,x e A = xe€ AUB (*-AcAuB)
=>xeANB (-AuB=ANB)
=>xeB

Similarly, x € B impliesx € A .A=B

Conversly, letA=B
LJAUB=AUA=A=ANA=ANB

SLJAUB=ANB

Hindi. aMMTAUB=ANB
Jqdxe A => xeAuUB (*-Ac AuB)
=>xeANB (-AuB=ANB)
=>xeB
SHI UPR,x e B=>x e A S A=B

faela:, 991 A=B
SJAUB=AUA=A=ANA=ANB
LJAUB=ANB

B-7.= Consider the following statements :

1. N uw (BN Z)=(NuB) nZfor any subset B of R, where N is the set of positive integers, Z is
the set of integers, R is the set of real numbers.
2. Let A={n e N:1<n <24, nis a multiple of 3}. There exists no subset B of N such that the

number of elemets in A is equal to the number of elements in B.
Which of the above statements is/are correct ?
(A*) 1 only (B) 2 only (C) Both 1 and 2 (D) Neither 1 nor 2
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GISIRCCEE

1. R fodl ST B & ol N U (B n 2) = (N UB) N Z S8l N 891 U] &1 Tz B 3iR
Z quTisp] &1 W= ©, R aRdd Gl &1 ey © |

2. AMA={neN:1<n<24n3F I 2} NP 59 TSR & B3 SUagead B 781 & oRm A
# rggdl Y Hedl, BH agdl Y WE B aRIER 2 |

SEREE IS ICIE GO B

(A%) dad 1 (B) @da 2 (C) 13k 2 gt (D)Far 1Rk 9 & 2
Sol. 1. (NUBNZ=(NNnZ)uBnZ)=Nu B2
2. A={3,6,9, 12,15, 18, 21, 24}

B-8..=Which of the following venn-diagrams best represents the sets of females, mothers and doctors ?

1 A BT IT—-AIRE Weed Afgeny, Ay, ffbcadl & oy ded e Suge &

(FA) Q D@ (B) @(C) OQO (D% @D

Sol. @ M = Mother 9TdT ; F = Female Afge ; D = Doctor Sfaex

Section (C) : Cardinal number Problems

C-1. Let A and B be two sets. Then
(A) n(A U B) < n(A " B)(B*) n(A " B) <n(Au B)(C) n(AnB)=n(A U B) (D) can't be say
HAMET AR B3l 9= &, a9
(A) n(A U B) < n(A N B)(B*) n(A " B) < n(A U B)(C) n(A " B) =n(A U B) (D) BB H8l &l ST Febell

Sol. (AuB>AuUB (i)AnB<AUB (i) AnB=AUB notalways (g &)

C-2. In a city 20 percent of the population travels by car, 50 percent travels by bus and 10 percent travels by
both car and bus. Then persons travelling by car or bus is
(A) 80 percent (B) 40 percent (C*) 60 percent (D) 70 percent

frdl TR & I B 20 % BR A I BRI &, 50 % 59 F 97 10 % HR MR 9 a1 F I B
2, dl SR AT 99 U AT B gl Afddal B G grifi—

(A) 80 % (B) 40 % (C*) 60 % (D) 70 %

B

ap

P =10+10+40=60%

Sol.

C-3. Aclass has 175 students. The following data shows the number of students obtaining one or more
subjects : Mathematics 100, Physics 70, Chemistry 40, Mathematics and Physics 30, Mathematics and
Chemistry 28, Physics and Chemistry 23, Mathematics & Physics & Chemistry 18. How many students
have offered Mathematics alone ?

e FHen 175 faenedt 2| e offee a7 uefRia oxd 2 f& feam faeneft ve o1 v & ofdes fawa &
T R g : T 100, Hifddr 70, [T 40, T SR Wifge 30, G 3R x@rT 28, Hifde iR
A 23, o SR Wi sk e 18, 99 fedw faenfeai & 99 daa v fawg g—

(A) 35 (B) 48 (C*) 60 (D) 22
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M P

&

Sol. Number of students offered maths alone = 60
n (M) = 100
n(P) = 70
n (C) = 40
n(Mn P)=30
n(MnP)=28
n(PnC)=23

nMMNPNC)=18

M P

&

Hindi. waa 7ftrg o= arel B @) 6@ = 60

n (M) = 100
n(P)=70
n (C)=40
nMnP)=30
n(MnP)=28
n(PnC)=23

nNnMNnPNC)=18

C-4.= 31 candidates appeared for an examination, 15 candidates passed in English, 15 candidates passed in
Hindi, 20 candidates passed in Sanskrit. 3 candidates passed only in English. 4. candidates passed
only in Hindi, 7 candidates passed only in Sanskrit. 2 candidates passed in all the three subjects How
many candidates passed only in two subjects ?

e gen W 31 fyeneft 9od g fo 15 fenef oo |, 15 faenefi =< &, 20 faeneft wwaqa #, 3 faeneft
Haa IS # U B 2, 4 faeneft d9at RN # uw B9 2, 7 Renef Faa wxgma § ww B9 7 &R 2
faeneft |t 9 vy & 99 81 9d @ 99 dad &l vy o e o< gk 8?

(A) 17 (B*) 15
(C) 22 (D) 14
Sol. x+y =10 ; X+z=9 yy+z=11 = x+y+z=15

Xx=4,y=6,z=5

7 X \H
JATE

vy

Section (D) : Rational Inequalities

@us (D) : IRAY s
x* —3x3 +2x2

D-1.  The complete solution set of the inequality ———— =20 is:
X -x-30

(A) (-, =5) U (1, 2) U (6, ) U {0} (B*) (—o, =5) U [1, 2] L (6, x) U {0}
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Sol.

D-2.xa

Sol.

D-3.

Sol.

D-4.

Sol.

(C) (-, =5] U [1, 2] U [6, ) U {0} (D) (-, -5] U [1, 2] U [6, )
x* —3x3 +2x2 :
FAfpl —— =" >0% Gl Bl P AT B —
x2 —x—30
(A) (—», -5) U (1, 2) U (6, ) U {0} (B) (-, =5) U [1, 2] U (6, ») v {0}
(C) (o0, —5] U [1, 2] U [6, ) U {0} (D) (o, =5] U [1, 2] U [6, »)
x2(>2<2—3x+2) S0 - X2 (x—1)(x —2) S
x> —x—-30 (X+5)(x-6)

N9 N
X #—5,6 -5 1 2 6
X € (o0, —5) U[], 2]u (6, ) {0}

Number of positive integral values of x satisfying the inequality
(x =42 (x+8)%°® (x+1)
x?18(x-2)® . (x+3)° . (x-6) (x+9)*%

(x—4)°Y (x+8)°1° (x+1) < 0 T UGE PR AT x D EHS YOt A B

x?8(x—2)® . (x+3)° . (x-6) (x+9)*8

<0
8_Ols

AT B

(A) O B) 1 ©) 2 (D*) 3
X € (=0, -9) U (-9,-3) U [-1,0) U (0, 2) [4, 6)

so +ve integral solution Sy gD Ui B

2 J—
The number of prime numbers satisfying the inequality X ; <3is
X +
2 pa— . Q .
;( ; <3P FIE B dqTel Mo FEII3T B & B
X +
(A)1 (B) 2 €3 (D) 4
2 2 2 _ _ 2 _ _
x—l_3<0 :>x —1—6x—15<0 :>x 6x 16<0 - X —8x+2x 16<0
2x+5 2x+5 2x+5 ( sj
x+E

/[
X(x-8)+2(x-8) , _ (x=8)(x-2) %% —2\—/8

5 5
X+= X+=
2 2

X € (-, =5/2) U (-2, 8)

x? -1

The complete solution of 3 >0&Xx2—5x+2<0is:

2_
X 1203ﬁ?x2—5x+230?5rwﬁ3?r§—

X+3
(A)XE{S_\/T?’SNE} (B*)xe{l 5+«/’1_7}
2 2 >
(C)x e (=3,-1] (D) x € (=3, —1] U [L, )
x? -1
=0 X2—5x +2<0.

X+3
~  xe (=3, -1]U[L ») - Xe[5—;ﬁ,5+;/]7}

/\
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5+\/1_7}

2

so the common solution is xe {l
39Ty SIS 8 Xe {1, %} g

D-5 The solution of the inequality 2x — 1 <x?+3<x-11s
MBI 2x -1 <x2+3<x— 1 FT &A B—

(A)xeR (B) [-2, 2] (©) (2,2 (D) x € ¢
Sol. 2X—1<x2+3<x-1
X+3<x-1 = X2 — X + 4 < 0 which is not true for x e R

X2—X+4 <0G fb 97 8 8 99 x e R® forw .

D-6.  The number of the integral solutions of x? + 9 < (x + 3)2<8x + 25 s :

A) 1 (B) 3 ) 4 (D% 5

X2+9<(x+3)2<8x+25% YU gall B HEAT &—

(A)1 (B)3 (C) 4 (D% 5
Sol. x2+9<(x+3)2<8x+25

= (X+3)2>x2+9=> x>0 ... ()

and 3R (x +3)2<8x + 25

= X2—-2x—-16<0

- xe(l-17,1+17) .. (ii)

(i) N (i)¥ =>xe01+17)

Noumber of integers =5 31 qUlies Bl Bl F&AT =5

1 2x-1
x*—x+1 x+1 x*+1

e 1—2X_1zoaﬁwmﬁmﬁx$mqyﬁzﬁﬂﬁaﬁﬁw%

x> —x+1 Xx+1 x3+1

>0is

D-7.  Number of non-negative integral values of x satisfying the inequality

(A)O B)1 (€)2 (D)3
Sol. - 2 1 —2;(_12
X“—x+1 x+1 x°+1
2 2 2 2
2X+2-x"+x-1 (2x-1 50= 3X+1-x _2X+120 _—X +x+220 _X -xX-2 <0
X3 +1 X% +1 X3 +1 X3 +1 X3 +1
— , +
o _(x+hx=2) _ o o (x=2) _, (oo, 1) UCT, 2] 2
(X+ (x> =x+1) (X2 =x+1)
required value of x, {0, 1, 2} x @ 3Me A4 {0, 1, 2}
Section (E) : Logarithmic Properties
QoS (E) : A0S IOTeR
E-1. Ifa*: b® =1 then the value of log,(a®bh?) equals
Ifdat - bS=1%, @ log,(ah*) &1 A9 IR 2—
(A%) 9/5 (B) 4 (C)5 (D) 8/5
Sol. a*b®=1 = log w.rt.a — 4 + 5log,b = log,1 = log,b = —%
Now 7d log, (a®%) = 5 + 4log b = 5 + 4(%) - 25;16 :g
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E-2.w

Sol.

E-3.=

Sol.

E-4.w

E-5.%w

Sol.

Sol.

E-7.

! + 1 + 1 has the value equal to
l+log,a+log,c 1+log.a+log.b  1+log,b+log,c
1 1 1
+ + BT A 8 —
l+log,a+log,c 1+log.a+log.b  1l+log,b+log,c
(A) abc (B) —— (©)0 (D" 1
abc
1 1 1 1 1 1
+ + = + +
l+log,a+log,c 1+log.a+log.b  1l+log,b+log,c log,abc log,abc log, abc
=log, b +log,.c +log, a=log,.abc=1
1 1 )
+ + has the value equal to :
log _abc log _abc log _abc
1 + 1 + 1 BT AE BT —
log _abc log abc log _abc
(A) 1/2 B" 1 (C)2 (D) 4
1 1 1
+ + =lo bc +lo ca +lo ab =lo abc =1
log _abc log _abc log _abc Gane bC Gane G2 Do \ab Jabe
(log,10) . (log,80) — (log,5) . (l0og,160) is equal to :

(log,10) . (l0g,80) — (log,5) . (I0g,160) ®T ATH & —
(A) log,5 (B) log,20 (C) log,10 (D*) log,16

3
log, 8 3Iogz7 (a®+1) )

The ratio Zlo0-a a simplifies to :
7710008 _5_1

3
2Iogzl, 28 3Iog27 (a?+1)

~28 5 RO A U B & -

1 74Iog49a —a-1
A)az—-a-1 B)az+a-1 Cyaz-a+1 (DM az+a+1
3
log.,,a Alog,,(a?+1
y= 2 o1l4 -3 27( ) —2a N 2Iogzma _ 24logza = ¢
74Iog49a —a-1
3I0g27(a2+1)3 - 3Iogs(a2+l) —a2+1 . 7410908 _ 72log;a _ 52
4 .2 4 2
y:a (251 +1+2a) :az(a+1) e
a“-a-1 a“—a-1
If log_(ab) = x, then log, (ab) is equal to
Ife log,(ab) = x T4 log,(ab) aRTER B
1 X X X
A) — B) — C) — D*) —
()x ()1+x ()1—x ()x—l
log,(ab) = x = l+log,b=x = log,b=x-1 = logya = 1
X

1 _ x-1+1 _ X
x—-1 x-1 x-1

Now 319 logy,(ab) = 1 + logya =1 +
10'01‘%('0(‘3"‘(Iogr 9) - land log, (Iogr (log, x)) =0 then 'p' equals

10|ogp(logq(log, x)) =1 o |qu (|Ogr (|ng X)) =0 dd 'p' dxTeR 2
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(A*) rar (B)rq ©)1 (D)ra

Sol. log,(log,(log,x)) = 0 = log,(logx) =b = logx=q = X=r9... 0]
and @ log,(log,(log,x)) = 0
= log (logx) =1 = logx =1 = X=p" ... (i)

from (i) and (ii) p" = rd
(i) =T (i) pr =4
= p= ralr

E-8. Which one of the following is the smallest?

/1 § ¥ PIa 99d Bler 8 ?

3
* - 1 I
(A¥) log, T (B) ylog;o ™ © [Iog10 nj ®) [|091o \EJ

Sol. log,,T is quantity lie between O to 1.
Hindi. log,,m, 0% 1@ #ed Rerd B |

E-9. log,,(log,3) + log,,(logs4) + log,4(log,5) + ........ +log,4(log,4,31024) simplifies to
(A) a composite (B) a prime number
(C) rational which is not an integer (D*) an integer
log,,(log,3) + log,,(logs4) + log,4(log,5) + ........ +10g,4(l09,(,31024) IR PR W
(A) T g aE (B) U& 34T |
(C) R =t 5 qoite &t &) (D¥) T T

Sol.  10g4(10g,3 . l0ga4 . 10g,5.......100; 0,5319%%) = log, 4(10g,1024) = log,4(log,210) = log,,(10) = 1
Section (F) : Logarithmic Equation
Section (F) : gmorea FHieRor

F-1. The sum of all the solutions to the equation 2 log;, X —l0g,,(2x — 75) = 2

FAHI 2 log,, X — 0g,o(2x — 75) = 2 & A &l BT ITHA © |

(A) 30 (B) 350 (C) 75 (D*) 200
2
X 2
Sol. 2log,,x — lO 2Xx—-75)=2 = ——=10°=100
910 910( ) X —75
= x2—-200x +7500=0 = X =50, x =150

sum ITHA = 200

F-2. If the solution of the equation log, (125x) . Iogg5 x =1 are o and B (a < B). Then the value of 1/af is :
I FHIHRT log, (125X) . loghs x =1 ® & 3R B R (a < B). T L/ap BT A1 B :
(A)5 (B) 25 (C*) 125 (D) 625

Sol. Take loggx =t
on solving we get x = 1/625 & x = 5.
logex =t o WR
T HT W x = 1/625 & x = 5.

F-3. The positive integral solution of the equation Iongg +log, 5x =% + Iogi \/g is:

(A) Composite number (B*) Prime number
(C) Even number (D) Divisible by 3
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Sol.

F-4.

Sol.

F-5.

Sol.

F-6.

Sol.

F-7.

TR log, /5 + log,5x = % +logs \6 & g THS Ui Bl B

(A) Aga He& (B*) 3MMTST A=
(C) |9 | (D) 3% fawifora
Take log,5 =t

on solving we getx = 35 and 5.
log,5 =t o9 W

g B9 W x= H5aR5

log,
The expression log, t % wherep>2,peN;ne Nwhen simplified is

n radical sign
(A*) independent of p (B) independent of p and of n
(C) dependent on both pand n (D) positive

log, § ¥ ¥ 141 _
aSid log, L 1, SElp=2,peN;neND WRellgd oA R U< IS M-

n radical sign

(A%) p & TId (B) pTd n ¥ wWax
(C)pTd naHl W fiR (D) &HTHB
1 n
log, log, O =log,, (%j =-log, p"=-n independent of p. (p & WadH)

If log, Iogls(ﬁ + \E) = % . Then the value of 1000 x is equal to

Ife log, Iogw(\ﬁJr\E) =% 81, A1 1000 X T A & —

(A) 8 (B) 1/8 (C) 11125 (D*) 125

log, log (\/§+2\/§):1 = log, log (\/1_8) -1 = log 1.1
X 18 3 X 18 3 X 2 3

= X138 = % = X = % = 1000 x = 125.

Number of real solutions of the equation ,floglo (—=x) =log,,VX* is:

(A) zero (B) exactly 1 (C*) exactly 2 (D) 4
waR | flogy, (—x) = log, X2 & arafie il @) wen @ -
(A) I (B) ddel TH (C) ®ad a1 (D) 4

,/Ioglo(—x) =log, IX| = x>0 = x<0
‘ x| =—x = \109;0(=X) = log;4(—X)

log,o (—X) (logy(—x)-1) =0

logya (—x) =0 log,p (x) =1
= —x=1 —x =10
Xx=-=1 x =-10.

)(2
The correct graph of y = x°% s

XZ
y= X% BT qE A B —

/\
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Sol. Clearly Domainis x >0 and x = 1
eI Urd x>0 dAT x =1

Section (G) : Logarithmic ir_lequalities
oS (G) : TLTOBI TAADBY

G-1.  The solution set of the inequalitylog ( J(x2 —3x+2)>2 is
sin

T

st log (z] (x* —3x+2)>2®1 & Fgead B—

(A) [%ZJ ®) (%j () E,lju(z, g} ©) (& 2)

2
Sol. log (x*-3x+2)>2 = X2_3X+2S[§J = 4x% - 12x +8<3
Sin—
3

= 4x% —12x +5<0 = (2x=5)(2x-1)<0 = X€|:%g:|
But domain IReg Ui x? —3x+2>0 = x-1)(x-2)>0 = X € (—o, 1) U (2, 0)
Hence 31d: xe l,l ) 2,E

2 2

G-2. If log, , (x—1) <log, ,, (x—1), then x lies in the interval

(A% (2, =) (8) (1 2) ©) (-2,-1) (D) (1 g]

Ife log,, (x—1) < log, ., (x—1) &1, 1 x T a=1at § Rerd 8, a8 8-

A) @, =) (8) (1 2) ©) (-2,-1) (D) (l gj
Sol.  log, s (X — 1) <logy oo (X —1) ; logy s (x— 1) < w

= logy,; (x—1) < 0= x=1>1 = X>2

G-3.  Solution set of the inequality 2 — log, (x2 + 3x) > 0 is :
3T 2 — log, (X2 + 3x) > 0 & Bl &1 A=A & —

(A [-4,1] (B9 [-4,-3)v(01]
(C) (= o0, -3) U (1, ) (D) (= o0, — 4) U [1, )
Sol.  2-log, (x*+3x)>0 = log, (x?+ 3x) <2
X2+ 3x>0 = Xe(—o,-3)u(0,o ... 0)
and 3R x2+ 3x < 4
- (x—1) (x +4) <0 - xel=4,1 .. (ii)

(i)~ (i) ¥ =>x e[-4,-3) U (0, 1]

G-4. Iflog,, log, (x2—4) >log,1, then X’ lies in the interval
I log, , log, (X% — 4) > log, ;1 &1, @1 x f51 3rerel # Rerd &, a8 & —

(A% (-3,- VB)U(45,3) (B) (-3,-v5 ) U (45,2
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(C)(\5,345) (D) ¢
Sol.  log, s logs (x2—4) >logy 5 1 ; log, 5 l0gs (x2—4) >0
= x2—4>0 = X € (=0, =2) U (2, o) o (i)
q logs (x2—4) >0 = x2—-5>0
= X e (0, —5) U (5, ) ...(ii)
Tq logs (x2—4)<1
SN x2-9<0 = X € (-3, 3) ....(iii)
@) (i) ~ (i) & - x e (=3, V5)u (5, 3)
x2-2x

G-5.  The set of all solutions of the inequality (1/2) < 1/4 contains the set

e (1/2) < 14 afl gl &1 g e § A R weE @) wHIfRd el €, 98 8-

(A) (=, 0) (B) (=, 1) (C) (1, ) (D*) (3, )
X“—2X 2
Sol. (%} <[%) SX—2X>2 = X2—2x—2>0 =Xe (=0 2-3)U@2+3, )

G-6.  The number of positive integers not satisfying the inequality log,(4*— 2.2¢+ 17) > 5.
AP log, (4 — 2.2 + 17) > 5 B AT T8l PR dTel GAAD YUITD] Bl FAT ST DIFOTT |
(A*) 2 (B)3 €4 (D)1
Sol. log, (4*—2.2x+17)>5
4x—-22*+17>0

(292 —=22x+17>0 = vVxeR and 3R 4x—2.2x+17 > 32
= (292-2.2x-15>0 = (2x+3) (2x-5)>0 = 2X<-3 orql 2*x>5
= Xed orgr  x>log,5 = x € (log, 5, )

G-7.  The set of all the solutions of the inequality log, _, (x—2) >-1is

srf®T log,  (x—2)>—13 ¥l gl BT THwad 32—

(A) (=, 0) (B) (2, ) (C) (=, 1) (D*) ¢
Sol. log, ,(x-2) >2-1

X>2 e (1)

0] When 0<1-x<1 = 0<x<1.Sonocommon range comes out.

(i) Whenl-x>1 = Xx<0butx>2
here, also no common range comes out. , hence no solution. Finally, no solution
Hindi. log, (x-2) >2-1
X>2 e (1)
(i) IR 0<1x<1 & A= 0<x<1 3 B IHITS <RI & I |
(ii) A 1-x>1 B @ x<0AHA x> 23 J&f W BIZ IWATS 3rRTel YT F&! B
3[ct: BIg B &I B |

PART - Il : MATCH THE COLUMN

AT - 11 DA I FAferd HIFAY (MATCH THE COLUMN )

1. Match the set P in column one with its super set Q in column II
W | S g PP W™ 119 396 Afzad Q 9 gHfera Iy —
Column (&%) -1 (set P) Column (&) —1I (set Q)
(A) [32"-=8n—-1:ne N} (P) {49(n-1):n e N}
(B) {22"—1:n e N} (@ {64 (n-1):n e N}
© {32-1:n e N} n {7Tn:n e N}
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(D) {22n—7n—-1:n e N} (s) {8n:n e N}
Ans.  (A) - (a), (B)—> ), (C) = (s), (D) — (p)
Sol. (A) The set {32"— 8n — 1 : n e N} contains 0 and every element of this set is a multiple of 64.

(B) 23" — 1 is always divisible by 7.
(C) 3" — 1 is always divisible by 8.
(D) 22— 7n — 1 is always divisible by 49 and 23" —7n—-1=0forn =1.

Hindi (A) S92 {32"—8n—1:n e N} 3/a¥d 0 3R 39 A=A &1 UAF 79Id 64 HT 0 2 |
(B) 23— 199 7 9 fawifoa B |
(C) 32— 1|9 89 fawifora &1
(D)22n—7n—- 1959 499 fawifora 8 @M 23— 7n—-1=0,n=1® fog

2.%m Column-| Column-II
(A) |fa:3(\/8+2ﬁ—48—2ﬁ) . b= ((42)(30)+ 36 P -1
then the value of log_ b is equal to

(B) Ifa=4+2V3 —J4-2y3,b= 114642 — {11-642, @ 1

then the value of log b is equal to

C) Ifa=3+242,b=3-2\2 (r) 2

then the value of log b is equal to
(D) Ifa:\/7+\/72—1,b:\/7— 77 -1, (s)

then the value of log_ b is equal to

(E) The number of zeroes at the end of the product of first 20 )] None
prime numbers, is

(F) The number of solutions of 22— 3% = 55, in which x and y
are integers, is

N|w

Column-I Column-II
A) AR a=3 (J8+2ﬁ-J8-2ﬁ) b = J(42)(30)+ 36 ©® -1
T4 log,b BT A1 TR @

(B) AR a=4+2y3 —4-2y3,b= J11+6v2 — 11-642, (@) 1
21, a1 log,b &1 A SRR B

(C) A a=+3+242,b=3-22 n 2
21, a1 log,b &1 A SRR 8

D) aRa= y7T+72-1,b= 7721, (s)

&1, a1 log,b ®1 AM RN &
(E) T 20 MTST HEARH & PHGA & A< H IR Bl | 7 (t) BIg TE
(F) FHIHROT 22— 32 = 55 & el DI G © o7 x 3R y qulies @
Ans. (A)->r, B)—>s, (C)>»p,D)—>p, (E)—>0q,(F)—>q
Sol. (A) a=3 ((N7+1)-(7-1)
a=3(2)=6
b=/(42)(30)+36 = 6y7x5+1=6x6=236
log,b =logg36 = 2
B) a=(Y3+1)-(¥3-1)=2
b= (3++2)- 3-V2) =212

log,b = 10g,(2+/2 ) = log,(2%?) = 3/2

N | W
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©  ay3+242 =(V2+1) =,b=\3-2y2 =({2-1)=

log,b = log @1(5 +1)7t
O  a=\7+7"-1 :\/7+\/E = J7+43 = (2+43)
_ _ 1 _ =)
b=2-43 B b= log,, 5(2+43)
|092+ﬁ =-1
(E) First 20 prime numbers are 2, 3, 5, 7, 11, 13, 17, 19, ........

zero are formed by multiple of 2 and 5 that is one times 2 and one times 5 there fore one zero
at end of product of first 20 prime numbers.

e

(F) 2% _3%=55xyel = 4X—-9Yy =55
only x = 3, y = 1 satisfy
There fore number of solution is one set (x, y) g.e. (3, 1)

Hindi: (A) a=3 ((W7+1)-(J7-1)
a=3(2)=6
b=/(42)(30)+36 = 67x5+1=6x6=36
log,b =logg36 = 2
B) a=(y3+1)-(V3-1)=2
b= (3+V2)- (3-V2) =22

log,b = 10g,(2+/2 ) = log,(2%72) = 3/2

(©  ay3+2y2 =(2+1) =,b=3-22=(J2-1)=
log,b = log ﬁ+1(\5 +)t=—

O a= 77 1=\7:Jm =774 = 2+B)
b=2-43 = 2+1J§ = (2++/3)™! Now log,b = Iogz+%(2+\/§)’1

Fa

Iogzhﬁz—l
(E) gerd 20 ST AN § 2, 3,5, 7,11, 13,17, 19, ........
23R 5% YUH W I I ¢ AT YA 20 JASY FEA B YO I H UP LA BN
TP Th IR 23R Th IR 5 30T 2|
(F) 2X_3¥=55xyel = 4*—9Y =55
Pad x =3,y =1 GgS Bl B
Al &l &) WA & P AT B (x, y) 3ATd(3, 1)

3. Column-I Column-Il

(A) When the repeating decimal 0.363636............. is written as a rational (p) 4
fraction in the simplest form, the sum of the numerator and denominator is

(B) Given positive integer p, g and r with p =39 - 2"and 100 < p < 1000. (@) 0
The difference between maximum and minimum values of (q + 1), is

© If logga + loggh = (logga)(loggh) and log b = 3, then the value of 'a’is n 15
(D)ys 1P =3%%% _ 2¥%3 thenvalue of P is (s)
16
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- -1
(A) 9 YRIgRT S F&=A1 0.363636............. B aRAY A=
% AR ©Y A foran S |Aehar & 99 ¥ 9 W HT AN B (p)

(B) & 3 ¢ V'Eﬁq;”ﬁiﬁp,qSﬁ'\er’HQW%ﬁsp:3q.2r3ﬁ—\;100<p<1000_ (@ 0
(q+71), B MBI MR R[ATH A BT IR 23—

(C) e logga + loggh = (logga)(loggh) 3R log,b = 3 T« 'a’ &1 A 2 n 15
Dys AP = 3PBZ _ %3 & Gt p a1 A9 2 (s) 16

Ans. (A)>r, (B)>p, (C)>s,(D)—>q

Sol. (A)  x=0.363636......
100x = 36.363636.......

99x = 36

36 4
= X= —=—
99 11
sum of numerator and denominator is 4 + 11 = 15
Y T B BT ANHA 4+ 11 =158 |

©) 1 N 1 _ 1
log,8 log,8 log,8.log,8

= log,8 + log,8 = 1 (given f&am T 8 log,b = 3)
= 4log,8=1 log,8 = 3logga ....... D)
= log,8 = 1/4 log,8 = 3log, 8

8 = pl/4 = b=84

logg(8%) = 3logga
= logga =§ = a=(843)=(2%=24=16

4. Column-I Column-Ii

(A) Anti logarithm of(O.é) to the base 27 has the value equal to (p) 5

(B) Characteristic of the logarithm of 2008 to the base 2 is

© The value of b satisfying the equation, (@) 7
log.2 - log,625 = log,,16 - log 10 is

(D) Number of naughts after decimal before a significant figure n 9

100

comes in the number [Ej ,is (s) 10
(Given log,,2 = 0.3010 and log,,3 = 0.4771)
- -1

A) (o.é)zm YR 27 TR URY TGI0B BT A B | ® 5

(B) MR 2 W 2008 & FTHIUH BT YOITeT &

(C) FHIHR log,2 - 109,625 = log,,16 - log,10 BT T H< el b & A9 2(q)

~
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100
(D) m[gj H qUMed @ 915 91 3P | Ul Y bl 6T B (N 9
(s) 10
(f&am T 2 log,,2 = 0.3010 T log, 3 = 0.4771)
Ans. (A)—>r, (B)—>s, (C)—>p,(D)—>q
Sol. (A)  Antilog,,(0. 6)=x = 0. 6 =log,,x = %
= X = (27)2/3 - (33)2/3 =9
(B) Since 9f& 210<2008 <21l = log,(219) < l0g,2008 < log,(211)
= 10 <log,2008 < 11
qurfer 10 2 |
©) log.2.log, 625 = log,,16.lo0g,10 = log.2.log,265 = log,16 = log,625 = log,16 = 4
= 625 = b*
5 100 10 100 10 100
(D) X=|— = = =
6 2x6 223

Bl Exercise-2

log,ox = 10(1 — 2log2 — log3) = 100(1 — 2(0.3010) — 0.4771) = 100(-0.0791) = 7.91

= Marked questions are recommended for Revision.

= fafted g9 SeRm A g B

* Marked Questions may have more than one correct option.

* fyfead oo U@ I e 98 fAeey I U ® -

PART -1: ONLY ONE OPTION CORRECT TYPE

- . Dad P &l fddhed YHR (ONLY ONE OPTION CORRECT TYPE)

Let A, A, and A, be subsets of a set X. Which one of the following is correct ?

A, UA, U A, is the smallest subset of X containing elements of each of A, A, and A,
AL UA, U A, is the smallest subset of X containing either A, or A, U A, but not both
The smallest subset of X containing A, U A, and A, equals the smallest subset of X containing

A AL, A, AR A, T X & Suagead § | 9§ 9 s 98 8

A UA, UA,, G0 X BT G99 BITT ITFYTd 8 il A, A, 3R A 9% b fadl B @ © |
A UA UA, G X P G9 BIC] SUTHR™ & Sl AT A A A, U A, BT G & W] I

X BT G BICT UGy Sl A, U A, T A, T1 X &1 Ha9 BIcT Iudgzad & ol A iR A, U

AU A, U A, is the smallest element containing subset of all we set A,, A, and A,
AUA, UA,dSd BIST 99z & ol A, A, iR A, 3 9 & Iudgeed Bl @l 2 |

1=
(A*)
(B)
(©)
both A and A, U A, only if A, = A,
(D) None of these
(A%)
(B)
B e |
(©)
A, TF1 B G B, T B dad e A, = A,
D) T & Pig T
Sol.
Hindi.
2.

Let A, B, C be distinct subsets of a universal set U. For a subset X of U, let X' denote the complement
of X'in U.
Consider the following sets :

1.

(ANB)LC)YNB)=BnC
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2. A'nBYNn(AuBUC)=(Au(BuUQ)Y
Which of the above statements is/are correct ?
(A) 1 only (B*) 2 only (C) Both 1 and 2 (D) Neither 1 nor 2
AT 6 QS 9w U & == Suageaa A, B, C & | U & Suaq=ad X & foIg, @91 X', U 9 X
D RE AT DI AFRT BT B |
A1 b o= wgey
1. (AnB)uC)YnB)Y=BnC
. A'nBYNn(AuBUC)=(Au(BuUQ)Y
ﬁwﬁﬁaﬁﬂﬁ HUF el B ?
(A) DI 1 (B*) dadt 2 (C) 1R 2 g=i (D) a1 13k 9 & 2
Sol. 1. ((AnB)YuC)Y nB"
=(AnB)uC)uB
=(AnB)yuBuC
=BuC=#BnC
2. A NBYN(AuBUC)
=(AuB)YNn((AuB)uC)
=pU((AuB)YnC)
=(AuB)ucCy
=(Au(BuUQ)

3= In an examination of a certain class, at least 70% of the students failed in Physics, at least 72% failed in
Chemistry, at least 80% failed in Mathematics and at least 85% failed in English. How many at least
must have failed in all the four subjects ?
(A) 9% (B*) 7%
(C) 15% (D) Cannot be determined due to insufficient data
Uh Hell B el § A § &9 9 & 70% fenedi wd B 5 & A H9 72% fdenedt @A 6 wa
B0 8, BH A HH 80% faeneft g # wa B0 & 3R HH A HH 85% fIeneft snich # &l &Id & 79 BH
A HH 39 | IRI [Awai # fHaq faenedi wa 8 27
(A) 9% (B*) 7%
(C) 15% (D) 3MTAT MBSl & MUR WX ST A8l fhar ST FHaT 8 |

70 +72 -1, =100
t, =42% = min. in P N C =42%

b

t,=85% —20% =65% = min. M N E = 65%

)

t=42-35=7%
min. in (P ~ C) N (M N E)) = 7%

Iol

Sol.

4, Let X and Y be two sets.
Statement-1 X n (Y U X)' = ¢
Statement-2 If X U Y has m elements and X n Y has n elements then symmetric difference X A Y
has m — n elements.
(A*) Both the statements are true.
(B) Statement-I is true, but Statement-II is false.
(C) Statement-1 is false, but Statement-II is true.
(D) Both the statements are false.
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AT X R Y I G T |
FREAE-1LX N (YUX) =6
FRA-2 IR X UYH maAgIgd g T X N Y H n37@adg g a9 FAAd R XAY § m—n3@ad g |
(A*) N HUF T B |
(B) H2H-1 9 &, IR, HUF-11 39 B |
(C) TUH-1 3 B, TR HU-11 I & |
(D) T HUT I & |
Ans. (A)
Sol. Xn(YUX)=XAY'AX)=XnX'N Y=¢
= Statement — 1 true.
XAY=X~YYu(Y~-X)=XuY)~-XnY) = number of elementin XAY =m—n.
= Statement-2 is true but does explain statement-1
Hindi Xn(YuX)=Xn¥'nX)=XnXnY=¢ = HUT- 19 B .
XAY=(X~Y)U(Y~X)=(XUY)~(XNY)
= XAY¥H @@l B G = m—n.
= P -2 T B, Wy $AF-1 P! FL ARAT 7L 8 |

2_ p—
5. If w < 4, then the least and the highest values of 4x? are:
X5 —-2X+6
(A) 36 &81 (B)9 &81 (Cn0&8l (D) 9 & 36
?ﬂ?GXZ_SX_s <47, 4x? [ SIfSpaH A B
————— <47l X2 {1 ~AdH T4 A B—
X°—-2X+6
(A) 36 &81 (B)9 & 81 (C*0&81 (D) 9 & 36
2 2
Sol. 6)(2 5x 3—4s0 N 2x2+3x 27SO
X*—2Xx+6 X —2x+6
denominator x?2-2x+6>0 V xe R(-D<0)
then 2x2+3x-27<0 = 2x+9)(x-3)<0
—g < x<3 = Osxzss—l
2 4
9 2
@5 se s wa,za0=0
2 2
Hingi. X =9X=3_4 g 24227
X°—2x+6 X —2x+6
= X2-2x+6>0 V xeR(-D<0)
SE 2x2+3x—27<0 = 2x+9)(x-3)<0
—g < x<3 = 0sx238—1
2 4
92
(4x?) o :4(—5] =81 = (4X°) 4w =4(0)=0
2 /z_
6. Sum of all the real solutions of the inequality (x :2)( Xz 16)£0is
X" +2)(x°-9)
2 2 _ _
s & :2)( al 16) c 0% @ arafod il @1 AT 8-
(X" +2)(x*-9)
(A)5 (B)4 €8 (D)0
Sol. X?—16>0
x-=4)(x+4)>0
Xe (-0, -4ufd, o 1)
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02 +2)(x2 —16) <0 i = i
(x* +2)(x=3)(x+3)
xe(=3,3 (2)
By (1) and (2) x e {-4, 4}
1) T Q) ¥ x e {-4,4}

Now 3¢

7. If log,b =2; log,c =2 and log,c =3 + log,a then (a + b + c) equals
afg log,b = 2; log,c =272 log,c = 3 + log,a dd (a+ b + ¢) SRR g
(A) 90 (B*) 93 (C) 102 (D) 243
Sol. b=a?,c=b?, $=33= c=27a= b? = 27a = a*=27a
a
= a=3,a>0
c=81,b=9

at+b+c=3+9+81=93

8. Let x—(logys5) (100, 343) (1004 729) and y = 25> % %17 8™ tnen value of Lis
X
7 X = (l0gys 5) (109,55 343) (log,g 729) @M y = 053100230 1110055 V17 1003, 8% 0 Y ey ey
X
5 5 4 3
A > BY) —= C) —= D) =
A) 3 (B9 -3 © - ®) <

Sol.  x=(-log, 5)(I0953 (73))(|0972 (36))

3l 11)(log,g 1742 )1 (28)?
x:_g-glogsilogs?.logﬁ and 3R y = 25( o0, 1400 17 o,

y 25%%%00917 11).(logzg 17)(logy, 28)
y=5
X2 +y?=(-8)2+5%=34

2 3
(x +3X+2J+3x X(x* +1) log, 8

X+2 T (x+D(X2 —x+1)

(x—1)(log, 3)(log; 4)(log, 5)(logs 2)
£x2+3x+2]+gx_ x(x3 +1)

X+2 (X+D(x* —x+1)

(x-1)(log, 3)(log; 4)(log, 5)(logs 2)

reduces to

9. The expression:

log, 8
P G BT WX YT Bl 2

o X+l X2 +3X+2 3x
(A%) <1 (B) W ©) -1 (D) x
Sol (x+1)+3x—x|og28: (X+2)+3x-3x _x+1
' (x-1() (x-1) x—1

10.a  If &, b, c are positive real numbers such that a°%7 =27: p'°%=49 and c°%= \[11. The value

of (a(logs 7 plog; 17 | (log,25)° ) equals

afe a, b, ¢ gATHG IRAID TN 39 UHR & b a°%7 =27 ; b°%M= 49 ger cwm= 11

(a<1093 7 pllog; 117 +C(|091125)2) e T
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Sol.

11.

Sol.

12.

Sol.

(A) 489 (B*) 469 (C) 464 (D) 400
alloss 7" _ (a'°g37 ).093 "2 07087 = o797 =732 343
b(log711)2 _ (blog7 11)'097 " 4909711 _ 17008;49 _ 101
clloouz)" _ (ghouze )< ()% = gglani=s
hence the sum is 3d: TRTHA 343 + 121 + 5= 469 B |
Consider the statement : x (o —x) <y (o —y) for all x, y with 0 < x <y < 1. The statement is true

(A¥) ifand only if o > 2
(B) ifandonlyif o> 2

(C) ifand only if o <=1 (D) for no values of a
AH 6 BT X (0=X) <y (a—Yy) I xRy D fIT 0<x<y<1HIF T &

(A%) If &R Baar IS o> 2 (B) X 3R Baat AT o> 2
(C) IfE 3R daat X a<-1 (D) a® &l o9 & forg =18 |
ForO<x<y<l1 f(x):x(a—x):—x2+x

f(x) < (1)

so f(x) should be increasing in (0, 1) and one root is 0 so vertex should be > 1

= j21,0122

O<x<y<1® fg  f(x) =X (0 —x) =—x?+x
f(x) <f(1)
$HfTY f(x) 3ARTA (0, 1) ¥ qefare B4 ARy IR U Jof 0 8 gAferg oy > 1 81 =2y |

=N 251,022

(x-8) (2-x)

0 >0and
logo 5 [7 (log, 5 - 1))

The set of values of x satisfying simultaneously the inequalities

2x-3-31>0is:

(A*) a unit set (B) an empty set

(C) an infinite set (D) a set consisting of exactly two elements.

srafiaraii (X1_08) (279 >0 R 23-31>0 B UH T GIE B dA X' P A BT

logy 5 (7 (|0925—1)j

e -

(A TP TF= (B) Rt wgeer

(C) T =1 =Y (D) T ¥ A= RraH S 2 :1a9d B |
(X=8)(2-x)

10 >0
logy 3 (7 (log, 5 - 1))

For ay(x —8)(2-x) to be defined

() x-=-8)((2-x)=0
x-2)(x-8)<0 = 2<x<8

Now Letsayy= Iogm% (log,5 —log,2) = |°go.s§ (log,5/2)

/\
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Let y<0 (assume) then Iog03 (log,5/2) <0

= % log, 5/2>1 = log, 5/2 >% = g > 20 which is true

So y<0
so denominator is — ve and numerator is +ve, so inequality is not satisfied,

thus J(x—-8)(2-x)=0

x=2,8 . 0]
Now 2x-3>31
= (x=3)>log,31= X >3 + log,2*° (approx)
= x>7.9 = Xx=8
Hindi. x-8)2-%) g

10
logy 3 (70092 S) —1)j

Jx=8)(2-x) @ aRwifyd B & fordy —
(i) (x-8)(2-%x)>0
(x—2)(x—8)<0 = 2<x<8

|1 Letsayy= Iog03 (Iog2 —log,2) = Iog03 (log,5/2)
T y<0 (assume) then Iog03 (log,5/2) <0

=3 glog2 5/2>1 = log, 5/2 >% = g > 2010 Fifes | 8| @ y<0

3 B Al FUMHS BN UG 372 gD 81T 37d: IAADBT AT el sl |
3 J(x—8)(2-x)=0

x=2,8 .. 0]
dfed 2¢-3>31
= (x=3)>log,31= X >3 + log,2*° (eTT49)
= x>7.9 = Xx=8

(3" =4")-tn(x+2)

5 <0is
X —-3x-4

13w. The solution set of the inequality

CNIEE e 4X) fn(x+2) <0 Tl & GG & —

x> —3x—4
(A) (—o0, 0] U (4, ) (B) (2,0l v (4, ©) (C)(-1,0]u (4, ©) (D*) (-2,-1)u (—1,0]uv (4, ©)
. N I
4% [(4) —1] n(x+2) 2] 1 0 4
Sol. <0
(x=4) (x+1
14. If \/Iog4{logs{logz(x2 —2x +a)}} is defined YxeR, then the set of values of 'a' is

af \/Iog4{log3{logz(x2 —2x+a)}}, VxeR & fog aRWIfYd 2 a9 'a' & @+ &1 9= 2
(A*) [9, =) (B) [10, ») (C) [15, «) (D) [2, =)

Sol. \llog,{logs{log, (< —2x + a)}}
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for defined TR B & oY log,log,log,(x% — 2x + @) > 0

= log,log,(x2 — 2x +a) > 1= log,(x? — 2x + a) > 3
= x>—2x+a>8 = x2—2x+(a—8)20 = D<O
4-4@-8)<0 = 1-a+8<0 = a>9

15=  If log,, ., (6x* +23x +21) =4 —log,,, ., (4%* + 12x + 9) then value of X is equal to
& 109, , o (6X2 + 23x + 21) =4 —log,,,, (4x2 + 12X + 9) B, I X Bl A <RI EMM—

3 3 1 3
(A) 2 (B)_Z (€ 2 (D) >

Sol. domain x > — g

log,, . ,(6x* + 23x + 21) =4 - log,, , ,,(4X* + 12X + 9)
log,,, . 42X +3) 3x +7) =4 —log,, , ,(2x + 3)
1+log,, ., (8x+7)=4-2log, , (2x +3)

HIT log,, ,.3x+7)=y

y+ 3_320 = y=1 ory=2 = X:—2,,_—1—4
y 4
X#-2,—4 so X =— 1
4
. 3
Hindi. 911 x>-— >
log,, ., 4(6x* + 23x + 21) =4 —log,, , ,,(4x* + 12x + 9)
Iog(2X+3)(2X + 3) (3X + 7) =4 - Iog3x+7(2X + 3)2
1+log,,, (3x+7)=4-2log,,, (2x + 3)
EIGI log,,,,(3x+7)=y
y + 3—320 = y:l 0ry:2 = X:_2,’_Tl_4
y

X#—2,—4 g9fery x:—%

PART-II: NUMERICAL VALUE QUESTIONS
ATl : G&ITHS U9 (NUMERICAL VALUE QUESTIONS)

INSTRUCTION :

The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit.
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal
placed.

*,
°n
®,
0.0

e -

<+ 39 TS Y US U BT SR GEHS M D WU H § O &1 QUIId 37d AT &l 3% S¥Hd & 91 H 3 |
< I IS "9 H ] 9 P I9HEd XM B, O A S A B SIHd d Q1 WRIF a9 ghe/ISS
3% (truncate/round-off) & |
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1=

Ans.

Sol.

2xn

Ans.
Sol.

Ans.

Sol.

Ans.

Sol.

Let U be set with number of elements in it is 2009 and A, B are subsets of U with n (A U B) = 280. If
n(A” "B) = x} +x; =y +vy; for some positive integers x, <y, < y2 <X, then find value of
XZ +y2

Xl+yl

AT Iggal B G BT Agead U § fH 2009 3@¥d B 91 A R B, U & SudHwad © forad
n(AuUB) =280 3R NA NB)=x+x3 =y + vy &M gHAD LI x, <y, < y2<x, g 7@
X2 Yo 1w s ARG |

Xl+y1

02.20

n(A U B) = 280
Now 37/@ n(A' A B') = n(A U B)' = 2009 — n(A U B) = 2009 — 280 = 1729 = 123 + 13 = 10° + 93

Let U be set with number of elements in it is 2009. A is a subset of U with n (A) = 1681 and out of these
1681 elements, exactly 1075 elements belong to a subset B of U. If n (A — B) = m? + p, p, p, for some

positive integer m and distinct primes p1 < pz < ps then for least m find PiPs

P,
AT Jagal &1 G $ Gead U 2 f0 2009 o/@3d g | A, U &1 SU9Y=d & [ n (A) = 1681
1681 3ra¥d H ¥ S 1075 3fa¥d Bl U b1 SUFTeed B &1 21 n (A — B) = m2 + p, p, p, [&A g

UG m qT ST AT pa < p2 < s AT smTea e q@ A m S e PP gra i |
2

12.28 or 12.29

N(A—B)=1681-1075=606=4+2x301=4+2x7x43=(2)2+2x7 x43

LetA={x,y):xeR,yeR, x3+y3 =1],B={(Xx,y): xeR,ye R, x—-y=1}

and C={(x,y):x e R,y € R, x+y=1}. If An B contains 'p' elements and A n C contains 'q' elements
then find (q — p).

01.00

AMA={Xxy):xeR, yeR x3+y3 =1],B={(X,y): xeR,ye R, x—-y=1}
AMRC={x,y):xeR yeR x+y=1} 3R AN B, 'p' 3a¥a I@al & IR AN C,'q ¥9Td I&dT 2| T9 (q

— p) AT HIY

ForAnB

X+ (x=-1P=1 = X+x=-3x2+3x-1=1 = 2¢-3x*+3x-2=0=(x-1)(2x*—-x+2)=0
= x=1 = y=0 = x,y)=(1, 0)

ForAnC

X+ (L1-=xP=1=>x2+1-3x+3x®-x3=1 = X-x=0= x=0,1=(x,¥)=(0,1) (1, 0)

In a class of 42 students, the number of students studying different subjects are 23 in Mathematics, 24
in Physics, 19 in Chemistry, 12 in Mathematics and Physics 9 in Mathematics and Chemistry, 7 in
Physics and Chemistry and 4 in all the three subjects. Then find number of students who have taken
exactly one subject.

22.00

el ®mem & 42 Bl § ¥ == fawal 7 9 23 B3 @, 24 Hifdel, 19 @A, 12 I0E iR Wi,
9 T IR TR, 7 A IR TR d21 4 9491 A1 favg ugd 2, @1 3% e fawg g arel B &
& -

n(M) =23, n(P) =24, n(C) =19

NMNP)=12,nMNnC)=9,nPNnC)=7

nMNPNC)=4

NMAP nC)=nMn((PuC)]=nM)-n(Mn (PuC))=n(M)-n[(MnP)u(Mn C)]
=nM)-nMNP)-n(MNC)+nMNPNC)=23-12-9+4=27-21=6

NP MNnC)=nPn(MuC)]

/\
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Hindi.

Ans.

Sol.

6.

AnNs.
Sol.

Ans.

/\

=nP)-nPAnMuC)=nP)-n[PAM)u (PNC)] =nP)—=n(P~AM)=n(PNC)+n(P"MnC)

=24-12-7+4=9

NCAM NP)=n(C)—-n(CnP)—n(CAM)+n(CnPNM)
=19-7-9+4=23-16=7

n(M) = 23, n(P) =24, n(C) =19
nNMNP)=12,nMNnC)=9,nPNnC)=7
nMNPNC)=4

NMAP' nC)=nMn (PuC)]

=n(M)—n(M n (P U C))

=n(M)—=n[(M N P)u (Mn C)]
=nM)-nMNP)-n(MNC)+n(MnPNC)
=23-12-9+4=27-21=6

NP MNnC)=nPn(MuUC)]
=nP)-nPAnMuC)=nP)—-n[PAM)u (PnC)
=n(P)-nPAM)—n(PNnC)+n(PnMnNC)
=24-12-7+4=9
NCAMNP)=n(C)—n(CnP)—n(CAM)+n(CnP M)
=19-7-9+4=23-16=7

log(a+c)+log(a—2b+c)

If c(a—Db)=a(b - c)then find the value of
log(a—c)

(Assume all terms are defined)
log(a+c)+log(a—2b+c)

Ifg c(a—b) =a(b —c) T@ BT A T DI |
log(a—c)
(@i |t g o 2 1)
02.00
c(a-b)=alb-c) = ac—bc=ab-ac = 2ac = ab + bc
2ac 2ac
— =a+tc = —=b
b a+c
dac
| | 2b Iog(a+c)+log(a+c—)
Now 37d og(a+c)+log(a+c—-2b) _ a+c
log(a—c) log(a—c)
_ log(a+c)+2log(a—c)-log(a+c) P

log(a—c)

If log, a. log, a + log, b. log, b + log, c. log, ¢c = 3 (where a, b, ¢ are different positive real numbers = 1),

then find the value of abc.

Ife log, a. log, a + log, b. log, b + log, c. log, ¢ = 3 (T8l &, b, ¢ A== TS areifde TN = 1 2),

8, Wabc & A1 1A HIRY |

01.00

log,a. log.a+ log,b. log.b + log,c. log,c =3
(loga)® , (logb)® . _(logc)* _

logb.logc loga.logc loga.logb

= (log a)3 + (log b)3 + (log ¢)® = 3 log a.log b.log ¢

=

= loga+logb+logc=0 (. a,b, care distinct) (+ a, b, c A=l A= 7))

= log abc =0 = abc=1

If 4~ + 98 = 10°, where A = log, 4, B =10g9,9 & C = log, 83, then find x.

If 44 + 98 = 10°, 18i A = log, 4, B = 10g,9 & C = log, 83 &1, T x &1 A1 A BT |

10.00

/\
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Sol.

Ans.
Sol.

Ans.
Sol.

10.

Ans.
Sol.

11.

Ans.

1
A=log 4= =
glG 2
B=log9=2
42 1 9?2 = 100983 =N 83 = 83°%10 x =10
Let a, b, ¢, d are positive integers such that logb = g and logd = % .If (@a-c =09, find
the value of b+d .
a+c
3 5 b+d
A1 & a, b, ¢, d g TS YU 9 UBR T b Iogab:EEr?ﬂ Iogcdzzaﬁ(a—c):gs‘fa'sf BI
a+c
A =T DI |
03.82 or 03.83
b’=al=k = b=k, a=k!3 andeRd*=c%=2 = c =5, d =714
Now 31§ a—c =9 = kY3-315=9
Let AT kY3 = 25, 3 =16 =  k=25%=5%and 3R 1 =16°= 2%
=  b=(%Y2=125d= (2% =32
Now 3f[¥a—c =9 = kY3315 =9
let AT kY3 = 25,25 =16
=  b=(%Y2=125d= (221 =32
Now g b —d=125-32=93
b+d _157 _ jog0g
a+c 41
Find the positive number, x , which satisfies the equation log,,(2x2-21x+50) = 2
gD AT X BT AT ST DINTY ST FAIDRT log, (2x2—21 x +50) = 2 BT FIE HAT 2 |
12.50
log;, (2x2-21x+50) = 2
(i) 2x2 —21x + 50 = 100
= 2x2-21x-50=0 = X=—2,275
Find the value of x satisfying the equation log, (x-1) +log, (x+1)—log ; (7-x)=1
2 2 N
FHIH log, (x —1) +log, (x +1) —log ; (7—X) =1 B A< B dTel X S A A DI |
2 2 NA
03.00
Domain Ui x—1>0and3R x+1>0and 3R y—x>0
x>1 x>-1 X<7
- xe,7) . (i)
~log, (X~ 1) ~log, (x + 1) =1 + log , (7~X)
22
_v)2 _v)2
~log, 6~ 1) +log, (7 =X = 1 g, Teas T 2o
X X —
= X2+ 14x-51=0 ; (x+17)(x-3)=0
X =3 0r 3l x = — 17 (rejected IRITHR) ; x=3

Find sum of roots of equation log ;3 x + log, x? = log ;5 2 — 1

FHIBT log ;5 X + 10g,x? = log 1§ 2 — 1 H&Al &1 AT AT I |
00.25

/\
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Sol.

12=.

Ans

Sol.

13.

Ans.
Sol.

14. =

Ans.

log ,5x + log, x? =log ;22 — 1 ; log,2 x + 2 log, x + 1 = log ;32
= (log,,x + 1) =log,? 2
log,,x + 1 = £ log,, 2 ; = iO and (3ﬁ'\’)

)Iogx(2010)

2009)x
If the product of all solutions of the equation % = (2009 can be expressed in the lowest

m .
form as — then the value of (m —n) is

n
(2 00 9 X log (20:
aﬁwﬂwm (2009) $Wﬁmw$waﬁ—$wwﬁmm
2 9 (m—n) &AM 8
01.00
2009 T = (2009)|ng(2010)
2010
= Taking log both sides w.r.t. x = X ® AUeT QI X% log oF U
109, 2009 + 1 — log, 2010 = log, 2010.l0g, 2009 = N2009 , fn2010 _ n2009/n2010
/nx /nx (£nx)?
= on[ 29993 /x4 (enx)? = 2009 12010
2010

OOQJX /n2009 /n2010=0

Let 49T /nx = t, t2 + /n
2010

sum of roots &l &1 IRT = —/n 20091 nx, + MNx, = —(n 20093 _,, (2010
2010 2010 2009

2010
2009
m = 2010, n = 2009 = m-n=1

= X1Xo =

If the complete solution set of the inequality (log,,x)? > log,,x + 2 is (0, a] L [100, ) then find the value
of a.

Ife i (log,,x)? > log, x + 2 & F=Ul 8 W= (0, a] U [100, o) &, Td a BT 719 91d i |
00.01

(logx)?2 —logx —2 >0

x>0 )]
(log x = 2) (log x +1) >0
= logx<-1 ordr  logx=>2
= X < ior?JT X > 100 ()}
10

L 1
(i) ~ (i) & = X € (O,E}u[loo, ®) .

1 1
The complete solution set of the inequality logg X*1 < log (x+3) » IS (=&, ), then determine ‘a’.
X+2

1 1
ST Iog4;%<|094(><+3) 1 Tl &l AT (—a, o) B, 1 ‘@’ B A T B |

01.00

/\
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Sol.

15.

Ans.
Sol.

x+1 X € (=0, —2) U (=1, o)
X+2
and MR x+3>0 =N X >-3
If af Iog4£X—Jrlj>log4(x+3)
X+2
X+1-(X+3)(Xx+2
= x+1 >x—-3 = ( )( )
X+2 (x+1)
X+1-x2-5x—6 X? +4x+5
— >0 = — <0
X+1 X+1
= x>-1
ans. (-1, ) = -a =-1 = a=-1
If 3 log, (X+1J< log,(x + 3)
X+2
X*1 _ y + 3 then solution is (-3, —1) X!y +3d9 & (3, -1) 2|
X+2 X+2

If complete solution set of inequality log,,, (x + 5)2 > log,,, (3x — 1)? is (—o,p) U (q,r) v (S,) then find
p2+q2+r2
SZ
2 2 2
afe srafaaT log,,, (x +5)* > log,, (3x — 1)* ®1 IU-T gl T (—o0,p) L (q,1) U (S,0) E : +:2 il
BT H9 ST PITT —

05.66 or 05.67
log,,(x + 5)? > log,,, (3x — 1)?

(x+52>0 = XeR—-{-5 ... 0
Bx-12>0 = XxeR-— {%} ........ (ii)

(X +5)2 < (3x — 1)?
= 8x2—-16x—-24>0

= X2-2x-3>0
= x-3)(x+1)>0
= xde (o, -1)u@B,© (iii)

() ~ (i) M (iii) gives &
(=00, =B) U (-5, —1) U (3, »)
p=-5q9q=-5,r=-1,5s=3

PART - Il : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

HRT - 1Y% AT U A 31fte 98! fddmed YBR (ONE OR MORE THAN ONE OPTIONS CORRECT TYPE)

Sol.

Leta > 2, a € N be a constant. If there are just 18 positive integers satisfying the inequality

(x — a)(x — 2a)(x — a?) < 0 then which of the option(s) is/are correct?

(A) 'a" is composite (B*) 'a' is odd

(C) 'a' is greater than 8 (D*) 'a’ lies in the interval (3, 11)

A fF a > 2, a € N3ER 2| I B9a 18 gHAS YUlTdh IFAMAHT (x — a)(x — 2a)(X — a2) < 0 BT YT
A & a9 9§ I ey a8 g 2

(A) 'a' §gad 2| (B*)'a'favd &1 (C)'a, 89 a1 B | (D*) 'a’ IR (3, 11) # Rerd 1

/\
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a 2a a2

so safeTy a-l+a?-2a—-1=18
a=5 -4 a=5

log;135  log; 5

l0g;53 100,053
(A*) a natural number  (B*) a prime number  (C*) a rational number (D*) an integer

2. LetN = .ThenNis:

N = log;135  log; 5 2 AING -
log;53 109,053
(A) T UTdhd HE&AT (B) U ST = (C) & uR™g <\ (D) U& qurieh &=
log;135  log; 5
log53 109,053
= (3+l0g;5) (1+log; 5)— log,5 log,y(81 x 5) = (3 + log, 5) (1 + log, 5) — log, 5(4 + logy 5) = 3

Sol. N =

= (log; 27 +log; 5) - (log; 15) log, 5.log, 405

3= Values of x satisfying the equation log,2x + Iogsx(gj =1are
X

HHHRT Iog52x+logsx(§j = 1P YT I A X B AT 8

1
A¥) 1 B*) 5 C*) — D)3
(A%) (B%) (€9 oE (D)
Sol. (log.x)? + log,, S 1 = (log,x)? + log, 5 —log, x =1
X
N (log, x)?+ logs 5 B logs x _
logs 5+logs x  logg 5 +logs x
S (ogpp+ —L_ 10GX _y

l+logsx  1+logg x
Let log.x =t

2 pa—
- 1t _1 N t(1+t)+1t:1 N Brt+1lt=1+t
I+t 1+t 1+t
t+2-2t=0 , t(t2+t—2)=0 , tt—-1)(t+2)=0
t=0,1,-2
log.x=0,1, -2 : x—15i
5 1 ’ .. ) 7 25
Hindi. (logyx)? + log,, > =1 = (logyx)? + log, 5 — log, x =1
X
logs 5 lo
— (log, )2+ Os _ Os X -
logs 5+logs; x  logs 5 +1ogs x
lo
= (log.x)? + 1 95 X

l+logsx  1+loggx -
HET logx =t

2
2+ i_ L:]_ = M:l = t+2+1-t=1+t
1+t 1+t 1+t
t+t2-2t=0 ; tf(tr+t—-2)=0 ; tt—-1) (t+2)=0
t=0,1,-2
log.x=0,1,-2 x=1,5,i
° 25
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4, The equation log, . 16 + log,,64 = 3 has :
(A*) one irrational solution (B*) no prime solution
(C*) two real solutions (D*) one integral solution
GHIBRT log, , 16 + log, 64 = 3 % ford —
(A) TH JURHT g fdem™ 2 | (B) B MY BA fderd™ 2 |
(C) T Irafad a1 faemm g | (D) T& qUIieh &« faemm B |
Sol. log . 16 + log,, 64 = 3 = 4log,.2 +6109,,2=3

= 4 + 6 =3 = 2 + 6 =3

log, x? log, 2x log, x  1+log, x
but If%9 log, x =t

2, i:3 = 2+ 2t+6t=3t+ 3t?

t 1+t
= 3t2-5t-2=0 = 3t2-5t-2=0
= Bt+1)(t-2)=0
= t=— 1 , t=2

3
1
= Iogzx:—§ log, x =2
= x =213 x=4
_ 1
- ol/3 "

(logg x)? —%Iog3 X+ 5}

5a The equation x[ :3\/5 has

(A*) exactly three real solution (B*) at least one real solution
(C*) exactly one irrational solution (D*) complex roots.
(log, x)? —glog X+5
Wx[ o2 Lsﬁzﬁﬁﬁr—
(A) &% A9 arafad g faeme 2 | (B) B9 W HH Uh dR<Iddb gl faem= 2|
(C) 3% TH uRAT g fdem = B | (D) |81 o fIem™ 3 |
[(Iog3 ><)2—glog3 x+5} 3 9
Sol. X =343 = (logg x)™ - > logs x + 5 =log, 3 3
= (logg x)z— %Iog3 X+5= glogX 3
Let AT logg x =t = t2 - %t+5=%:> 2t3-9t2+10t-3=0
t = 1 satisfies it t=139 9g< Bl ¢ |
I 2B -9+ 10t—3=202(t— 1) - Tt(t— 1) + 3(t—1) =(t—1) (2t2 —7t+3) =(t-1) (2t—-1) (t-3)
= t=1 t= l t=3
2
1
= logzx=1 log; x = > log; x =3
= x=3 x = 312 X = 27.
6. The solution set of the system of equations log.x + log,y = 2 + log,2 and log,(x +y) = % is :

AR 1 log,x + log,y = 2 + log,2 Td log,,(x +Y) = §$ Bl BT I B—
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(A*) {6, 3} (B*) {3, 6} (C) {6, 12} (D) {12, 6}
Sol. log;x +logg y =2 +log, 2, log,,(x +y) = %
= log; xy = log, 9 + log, 2,= X+y=(27)%3
= xy =18, = X+y=9
= X=60rx=3
y=3,y=6
asx>0,y>0. (ST x >0Td y > 0)
7. Consider the quadratic equation, (log,,8)x? — (log,,5)x = 2(log,10)7! — x. Which of the following
guantities are irrational.
(A) sum of the roots (B) product of the roots
(C*) sum of the coefficients (D*) discriminant
A1 & fgema '@ (log,,8)x2 — (10g,,5)x = 2(109,10)2 — x & | 7/ # § P11 3URAT & |
(A) gl @1 A (B) Tl T Ot
(C*) IO BT AT (D*) fag=rs

Sol.  (log;8)x? — (Iog;y5)x + X — 2log;;2 = 0

10
—log,, (j
(A) sum of roots Hall &1 ATH = ~(1-10g305) _ 5) _ 106102 -1 ional R
log,, 8 log,, 8 3log,q 2
(B) Product of roots el &1 0T = —2l0g02 _ -2
log,, 8 3

(C)  sum of cofficient ToTdT BT ATHer = log, (8 - log; ;5 + 1 - log, 44 = log, [8; 14?)
X

= log, 44 = irrational 4R

(D) Dirscriminant fad@r& = (IoglOZ)2 — 4log,(8(-2log,(2) = (IoglOZ)2 + 24(I09102)2
= 25(l0g,12)? = (509, ,2)?
irrational 3raR¥.

8.:m If log, x = b for permissible values of a and x then identify the statement(s) which can be correct?

(A*) If a and b are two irrational numbers then x can be rational.
(B*) If a rational and b irrational then x can be rational.

(C*) If airrational and b rational then x can be rational.

(D*) If a rational and b rational then x can be rational.

& log, x =b, a 3R x @ e 7F1 & U 8, a9 791 § A BIa1 U el 81 qbal 8
(A%) IfE a q1 b 1 URAY I d9 x IRTT & Fdhell 2 |

(B*) I a uR¥g T2 b aR¥y d9 x URAYT &1 AT B |

(C*) afe a 3aReT &, b uRFT & T9 x URFT & T B |

(D*) afE a uRAT iR b URAT B d9 x IRAT & AHT 2 |

Sol. x=ab
(D) If ais rational & b is rational then x may be rational
(@ auRAT B 3R b URHT & 99 x IRAT B FhaT 2)
e.g. =22
© (2

| (@
@ W2)
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9. Which of the following statements are true
fr=forRed % A B U9 9T € —
(A) log,3 <log,, 10 (B*) log,5<log, 8
(C*) log,26 < log,9 (D) log,15 > log,,11 > log,6
Sol.  log,3>1, log,,10<1 = log,3 > log,,10
log,5<1, log,8>1 = log,5 < log,8
log,26 < 3, log,9 >3 = log,26 < log,9
log,,15<1,log,,11>1 = log, 15 < log,,11
1
10. If > <log,, X< 2, then
(A*) maximum value of x is 1 (B*) x lies between 1 and 1
J1io 100 J1o
(C) minimum value of x is 1 (D*) minimum value of x is L
10 100
afs %s log,, x <28, @
1 1 1 .
A) x BT AfdHad A9 — 2 | B) X &I A — 3R — & &g # g |
(A) N (8) 100 ™ 75
1 1
C) x &1 M — B D) X &1 qH — B
©) ESRR 10 (D) =LA 100
1 1 1
Sol. —<lo x<2 —<Xx<—
5 = 10910 = 100 Jio
PART - IV : COMPREHENSION
HAT - IV © G:IW (COMPREHENSION)
Comprehension # 1 (1to 3)
IFHT # 1 (1to 3)
In a group of 1000 people, there are 750 people, who can speak Hindi and 400 people, who can speak
Bengali.
1000 &Rl & 8 H ¥ 750 &G B iR 400 AfHR el e Fhd © |
1. Number of people who can speak Hindi only is
Dacl fa=dl o arer afadal B S -
(A) 300 (B) 400 (C) 500 (D*) 600
2. Number of people who can speak Bengali only is
Bael 9Tl dle dTel AfdTdl Bl e B—
(A) 150 (B*) 250 (C) 50 (D) 100
3. Number of people who can speak both Hindi and Bengali is
Rl &R gl Q1 WY S gl fdadl B e 2
(A) 50 (B) 100 (C*) 150 (D) 200
H B

v

n(H v B) =n(H) + n(B) — n(H N B)

Sol.
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1000 = 750 + 400 — n(H N B/ - 70

Now

n(only hindi) = n(H) — n(H A B) = 750 — 150 = 600

n(only bengali) = n(B) — n(H n B)

400 — 150 = 250

Comprehension # 2 (4 to 6)

Let A denotes the sum of the roots of the equation 1 + 4 =3
5-4log,x 1l+log,x
B denotes the value of the product of m and n, if 2™ = 3 and 3" = 4.
C denotes the sum of the integral roots of the equation log,, [EJ + (logzx)? = 1.
X
4, The value of A + B equals
(A) 10 (B) 6 (C* 8 (D) 4
5. The value of B + C equals
(A*) 6 (B)2 (C)4 (D)8
6. The value of A + C + B equals
(A)5 (B8 €7 (D) 4
ATHE # 2 (4 10 6)
AT 1 P + =3 el B AMHA A B FHR BT 2 |
5-4log,x 1+log, x

JfE2m =3 3R 3"=4 8, A m3AR nd YOEHA HI 99 B2
THBRT Iogsx(g) + (log,x)2 = 1 & qUIfe @l 1 AFTHe C & |

4. A+BRER 8
(A) 10 (B) 6 (C* 8 (D) 4
5. B+ C avIsR &
(A*) 6 (B)2 €4 (D) 8
6. A+C+BRER 8
(A)S (B*) 8 <7 (D) 4
Sol. Let AT log,x =t = 1+t+45-4t)=3(5-4t)(1 +1)
21-15t=15+ 3t— 12t2
= 12t2-18t+6=0 = 22-3t+1=0
t=1,t=1/2 = X=4" or x =442 =2
A = sum of roots &l &1 ART =4 +2 =6
forB® fag:2M=3,3"=4 = m = log,3, = n = logg4
= Now 319 mn = I0923.(Iog322) =2

1-log, x
forC® fog: ——08: X
1+log; x

= Prtd—_t=t

B+t2-2t=0 =
x=3°=1,x=3=3

x=3" =
x=32=1/9

+(logs x)’=1 =

1-t+t2(L+t) =1+t

t(tP+t—-2)=0 = t=0,t=-2,t=1

sum of integral root gIi® el &1 AN =C =1+ 3 =4

(4 A+B=6+2=8
(5 B+C=2+4=6

(6) A+C+B=6+4+2=6+2=8
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Comprehension # 3 (Q.7- to Q.9)

/\

A function f(x) = aX(a > 0, a # 1, X € R) is called an exponential function. Graph of exponential

function can be as follows :

%A f(x) =aX(@>0,a+# 1, x € R) Ud TRUAIH! Bl & | il Bai & IRE 77+ & |

Case -1 Case-1I
Fora>1 ForO<ax<l1
f(x) f(x)
(©, 1)
©.1
o] »X < 0 >x
7. Which of the following is correct :
o & & P 9 2?
Y y=2* Yy y=3
‘/yzax A/ng
(A) =X (BY) ——x
A A
y:3_x y:2_x
yzz‘x\ y:3_x\
(€% — (D) —
8. Number of solutions of 3* + x — 2 = 0 is/are :
THHROT X+ x—2=0D Bl B G&AT B
(A1 (B)2 ©3 (D)4
Sol.
A
y=-X +2 y:3x
Py
>X
9. The number of positive solutions of log,,,x = 7% is/are :
FHHT l0g,,,X = 7X S TIHS Bl D T ©
(A0 (B 1 €2 (D)3
Sol.
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Y
A
y=logix y:7x
\_/
»X

Bl Exercise-3 |
w Marked questions are recommended for Revision.

= faffed uea QM I w2 )
PART - | : JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)

AT - | : JEE (ADVANCED) / IIT-JEE (R5at asl) @ o=

* Marked Questions may have more than one correct option.

* ffred 997 @ @ Ife 98 fadey gl g R -

1. Indicate all correct alternatives, where base of the log is 2. [ JEE ’89 ]
The equation x(3/4) (10gx) + logx=(5/4) = \[2 has :
(A*) at least one real solution (B*) exactly three real solutions
(C*) exactly one irrational solution (D*) complex roots
Il 98 dwfed gal &1 ugaIfg fI9®T log HT SMENMR 2 B | AHIHIOT
x(3/4) (logx)? + logx—(5/4) = \E—ﬂ—gﬁﬁ = [ JEE ’89 ]
(A*) 9 |§ $9 UF JIdfasd g (B*) 1% 19 arxafas g4
(C*) 1% ud JqufkAT gA (D*) |f¥ s qd

2. The number log,7 is :
(A) an integer (B) a rational number
(C*) an irrational number (D) a prime number [ JEE ’90 ]
HEIT log,7 © : [ JEE ’89 ]
(A) V& qUTf®H (B) t® ufR¥ua dwan
(C*) T& JufRAT FE&AT (D) U AHTST FE&IT

3.w  Find all real numbers x which satisfy the equation

2 log, log, x + log,,, log, (22 x)= 1. [REE — 1999, 6 ]
x & 9 9 arfie A9 Sd PIRT S FHER 2 log, log, x + 10g,,, 10g, (242 x)= 1 & ag=
F B

Ans. x=8

Sol. 2log, log, x + log,,, log, (Zﬁx)= 1 = log, (log, x)? - log, log, (Zﬁx) =1

2
=1 = logex)” _

IogZ(ZxFZ% g+log2x
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let &I log, x =y
y?-2y-3=0 = (y=3)(y+1)=0
o y=3,-1 = log, x = 3, -1,
but <f$ log, x > 0
log, x = -1 is not possible ¥¥a 7l B |
= X=28
4w Solve the equation log,, logg (x2 + 7) + log,,, l0g,,, (x2+7)"1=-2. [REE-

2000, 5]
FAIER 10g,,, 10gg (X2 + 7) + 10g,,, 109y, (X2 + 7)1 = - 2 B &4 HIY|
Ans. x=3ord1 -3

Sol.  log,, logg (x2 +7) +log,,, log,,, (x2+7)"1=-2
I 247
= Iog3,4% log, (x2 + 7) — |og2% - _ 9
let (AT9T) log, (x> +7) =t
= IOg3/4§ _IOQQE +2=0 = |Og3/4§ + 1 — |0925_1 =0
= log l—Iogl = i—1:> t=4
3/44 2 4 1

log, (x2+7)=4
this gives 3d: x =+ 3

5. The number of solution(s) of log,(x — 1) = log,(x — 3) is/are [IT-JEE-2002, Scr., (1, 0)/35]
log,(x — 1) = log,(x — 3) ® Bl P GTAT 2—
(A) 3 (B*) 1 (C) 2 (D) 0

Sol. %Iogz(x—l)zlog2 x-3) = Jx-1=x -3

(x—-1)=x2-6x+9 = X2—7x+10=0
(x-5)(x=2)=0 but (afe) x =2

x=5
2
6. Let f(x) = w [IT-JEE 2007, Paper-2, (6, 0), 81]
X —5x+6

Column -1 Column -1I
(A) If —1 <x <1, then f(x) satisfies (p) 0<f(x)<1
(B) If 1 <x <2, then f(x) satisfies (a) f(x) <0
© If 3 <x <5, then f(x) satisfies n f(x)>0
(D) If x > 5, then f(x) satisfies (s) f(x) <1
A1 ¥ f(x) = X’ —6x+5

x> —5X+6
-1 ¥ —-10
(A) I -1 <x <1, T9f(x) G BT B (p) 0<f(x)<1
(B) I 1 < x < 2, TG f(x) FPE BAT & (a) f(x) <0
(C) AR 3 <x<5, T f(x) GYE HIAT B (n f(x) > 0
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Sol.

7.5

(D) IR x>5, T4 f(x) T PAT © (s) f(x) <1
Ans.  (A)—>(P), (N, (s) ; B)Y—>(@.(s) ; (C)—>()(s) ; (D)), (s)
2
Given f&am T & f(x) :w
X*—5X+6
()  whenafd 0<f(x)<1 theneﬁo<w <1
(Xx* —5x+6)
So 37! w>0and3ﬁ? )(2_6—X+5_1<0 — _ (x+D)
(X=2)(x-3) X2 —5x+6 (x—2)(x-23)

= xe(-1,1)u (5,0

()  when3f f(x) <0

o N\
12 3 5

(x-D(x-5) g
(x-2)(x-3)
= xe(1,2)u (3,5

(i) f(x)>0,x e (=00, 1) U (2, 3) U (5, )

X+1

(|V) f(X) <l= m >0

1’0 2N=3

X e (-1,2) U (3, x)
(A) —1<x<1,f(x) satisfies p, q, s
(B) 1<x<2, f(x)satisfies q, s
© 3 <x <5, f(x) satisfies q, s
(D) x > 5, f(x) satisfies p, r, s

(A) —1<x<18M W f(x), [dHeAl p, q T s BT FIE HIAT © |
(B) 1<x<28M W f(x), AP qTd s d FgE BT 2 |
(C) 3<x<58M W f(x), fAwedl qUd s & FIe BT B |
(D) x>58M W f(x), A&l p, r (d s & FIE BT 2|

Let (X, Yo) be the solution of the following equations

3[nx= 2ty
Then x, is
R (Xg, Vo) THHROT
3[nx= 2ty
BT B 8, Al X, BT qM - [IT-JEE 2011, Paper-1, (3, -1), 80]
1 1 1
A) = B) = c* = D) 6
(A) 5 (B) 3 (CY > (D)

/\
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Ans. (C)
Sol. (2x)2 = (y)m
= /n2 /n(2x) = /n3 /n(3y) =/n3 (/N3 + /ny)  ......... Q)
also 3 = 2y
= /X (N3 =¢ny¢(n2 . (2)

by (1) = ¢n2 ¢n(2x) = ¢n3 ({n3 + /ny) = /n2.¢n(2x) =/(n3 {£n3 + fnxfnS}

= M2 /2x = /23 (/n2 + /nx) = (£n22—£n23) (fn2x) =0 =/M2x=0 = x=
Hindi (2x)™ = (3y)™

= /n2 /n(2x) = /n3 /n(3y) =/n3 (/N3 + /ny)  ......... 1)
TAT also 3imx = 2ty
= /X /N3 =/¢ny/(n2 ... (2)

(1) & = 2 (n(2x) = (N3 (M3 + /ny) = (N2 (0 (2)=/n3 {gnsﬁnxm}

=3 m22 /n2x = /23 (/N2 + /nx) = (£n22—£n23) (in2x)=0 =/2x=0 = x=

N |-

2(3v2

1 1 1 1 ..
US6+lo 4- 4- 4- ... | @ A4 8| [Revision Plannar_15
% 35\/ 3ﬁJ N MY [ -+

Sol. Ans (4)

1 1 1 1
Let [4——— |[4——— .=t = /4——t:t S4-——t=>
\/ 32 32 32 32
1

“1£\144x32x 1242 _ 1217
2x3\2 2x32

1 1 1 1 .
8.m The value of 6 +lo 4— 4— 4-— ... | iIs[IIT-JEE 2012, Paper-1, (4, 0), 70
93 J 3fJ 3 N7 [ p (4,0), 70]

£+ 4=0 = 322 +t- 12J2=0 = t=

_ 16 18 t= =3 s rejected

- —° = _i_—sand—
62 ' 6V2 W2 2 2

1 4 2 2
S“*'“’M( N 3fJ '°gw(9j :6*"’93’2{(5} ] e
Hindi = 4—it—t :>4—it—t2:>
. 3\/_ ....... 3z 3z

t2+it—4=o:3\/§t2 P t:-1i\/1+4xaﬁx12ﬁ: 1417
32 2x32 2x 32
16 -18 8 -3
== = = t= R =2 forea BT
62 62 32’ 2 2
2
1 4 2
3 6+ Iog3,2[ 3z 3\FJ Iogw(gj =6+ Iogm[(gj ] =6-2=4
9*, If 3x=4*-1 thenx = [JEE (Advanced) 2013, Paper-2, (3, =1)/60] (FOM-II)
g F=4-1,q9 x = [JEE (Advanced) 2013, Paper-2, (3, —-1)/60] (FOM-II)
2log, 2 2 1 2log, 3
(A) S oB (B) ~——— € ——— (D) =2
2log; 2-1 2-log, 3 1-log, 3 2log, 3 -1

Sol. (A, B,C)
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=41 = X=(x-1)log,4 = X(1 - 2log,2) = — 2log,2
M Ans. (A)
2log; 21
Again g xlog,3=(x-1)-2= x(l0g,3-2)= —-2=x= 2 Ans. (B)
2-log, 3
X = 11 = 1 Ans.(C)
1_?0923 1-log, 3
1 1
10.  The value of ((log, 9)%)"°%(0%:9) » ([7)10%:7 is [JEE(Advanced) 2018, Paper-1,(4, -
2)/60]
1 1
((log,, 9)?)'°%2(0%9) » (\[7)!°% 7 @7 AT B . [JEE(Advanced) 2018, Paper-1,(4, —2)/60]
Ans. (8)

1
Sol. ((|ng 9)? )W (7)o

(log, 9)°*==9? (2) =4.2 =8

PART - Il : PREVIOUS YEARS PROBLEMS OF MAINS LEVEL

T - 1| ; ISl 99 & U9 MAINS &R &

1. If log, x = o and log, x = B, then the value of log  xis [KCET-1997]
af& log, x = a @M log, x = B, 1 log,,, x &I 417 8
oa—B f—a of af
1) —*= 2) —— 3) —— 4% 2
M =5 @ 5 O 4 5=,
2. If log,a, a¥2and log,x are in G.P. Then x is equal to [KCET-1998]
(1*) log, (log,a) (2) log,(log.,a)+ log, log,b (3) — log,(log,b) (4) none of these
If& log,a, a¥2 ql log,x IR Aol # &, 91 x dRIE% &
(1*) log, (log,a) (2) log,(log,a)+ log, log,b (3) — log,(log,b) (4) 394 & &Ig A8
3. If log, 256 = 8/5, then x is equal to [KCET-
2000]
af& log, 256 = 8/5, @l x &1 A9 2
(1) 64 (2) 16 (3*) 32 (4) 8
4, If log 2, log(2x — 1) and log (2x + 3) are in A.P., then x is equal to [KCET-2000]
afg log 2, log(2* — 1) T2 log (2% + 3) WAT-AX A°fl # 8, 1 x &1 419
(1) 5/2 (2*) log,5 (3) log,3 (4) log,2
5. The number log,7 is [DCE-2000]
(1) an integer (2) a rational (3*) an irrational (4) a prime
number
H&T log,7 ©
(1) gorf & (2) ufkayg (3*) rafkay (4) JAHTST F&=AT
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Sol.

Hindi.

10.

Sol.

Hindi

11.

The roots of the equation log,(x? — 4x + 5) = (x — 2) are [KCET-2001]
FHIHIT log,(x2 —4x +5) = (x —2) B B ©
(1) 4, 5 (2) 2, -3 (3*) 2, 3 (4)3,5
If x =198 !, then value of the expression + 1 +...+ equals
log, x logg x 100395 X
[DCE-2005]
. 1 1 1
gfg x = 198 I SIS K + +.+ HT AT 9I1§% B
log, x logg x 109, 95 X

(1) -1 (2)0 (3%) 1 (4) 198
If log,, (x = 1) <log,,, (x — 1), then x lies in the intervel

[DCE-2006]
(1*) (2, ) (2) (1, 2) (3) (-2, -1) (4) none of these
afg log,, (x — 1) < log, ,, (x — 1), A1 x f&w s=av1a8 7 fRerq =
(1*) (2, ») (2) (1, 2) (3) (-2, -1) (4) 399 4 HIg T

If A, B and C are three sets suchthat AnB=AnCand AuB=AuUC, then
[AIEEE-20009, (4, - 1), 144]
I ABTd CAF 9= s YR 8 [ ANB=ANCTI AUB=AUCdI—

1)A=C 2yB=C BYANB=¢ 4 A=B
We have, AUB=AuUC = (AuB)nC=(AuC)nC
=>AnCuBnC)=C [-(AuC)nC=C]
=>AnB)uU(BNC)=C (i) [-AnC=AnNnB]

Again,AuB=AuC
=>AuB N"B=(AuC)nB
=>AnNnBuU(CNB)=B
From (i) and (ii), we getB =C

B=(AnB)u(CnB)
(AnB)u (BN C)=B ..(ii)

Y

g femeg 5, AUB=AUC = (AuB)nC=(AuC)nC
=>AnCuBnC)=C [-(AuC)nC=C]
=>AnNnBuU(BNnC)=C () [-AnC=ANB]
g1, AuB=AuUC
=>AuB N"B=(AuC)nB
=>AnNnBuU(CNB)=B
THHRT (i) T7 (i) F, B=C

B=(AnB)u(CnB)

=
= (AnB)uU(BNC)=B ..(ii)

Let X ={1, 2, 3, 4, 5}. The number of different ordered pairs (Y, Z) that can formed such that Y c X, Z ¢
XandY n Zis empty, is : [AIEEE-2012, (4, - 1), 120]
AMT X = {1, 2, 3, 4, 5} 2| 399 fAfd fhg o1 | arat Y= wfve =i (Y, 2), s uaR e fd v
X, ZcXTA Y N Z R Sz 8, & 9= 2 ¢

(1) 52 (2) 3 (3) 2° (4)5°

Every element has 3 options. Either set Y or set Z or none

so number of ordered pairs = 3°

TS 3MaId & oIy O fadhed & a1 @1 99=ad Y 4 O 9939 2| a1 fodt ) 9g=g 4§ 93

3 AT Tl B G = 3

fX={4-3n-1:neN}and Y ={9(n—1) : n € N}, where N is the set of natural numbers, then X U Y
is equal to [JEE(Main) 2014, (4, -1), 120]

/\
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AT X ={4-3n-1:neN}TFY={9(n—-1):ne N} g ST N Ui G B qg=ad &, A X U Y
IR B— [JEE(Main) 2014, (4, - 1), 120]
(1) X @Y (3)N 4 Y-X
Sol. Ans. (2)
X={0,9, ...... 4n —3n -1}
Y={0,9, ..., 9(n-1)}
Now4r—-3n-1=3+1)"-3n-1
=3"+n3+...+"C,.9.
is a multiple of 9.
Also Y consists of all multiples of '9' from 0, 9,.......
Hence all values of X are subset of values of Y.
Thus XuyY=Y
Hindi. X={0,9, ....... 4n —3n -1}
Y={0,9, ..., 9(n-1)}
JgY"—-3n-1=(3+1)"-3n-1
=3 +n31+ ... +C,.9.
9 &1 OIS B
T Y, 9% W OIS A © 0, 9.
I X P il A9 Y & 741 BT Iudged 2
Aqa: XuyY=Y

12.m=  The sum of all real values of x satisfying the equation (x* —5x 15)C 8 = 1 g

[JEE(Main) 2016, (4, — 1), 120]
X ® 9wl aRafds w1 BT A S FHIERT (2 —5x45) P = 1 Bl G N , ®

1)-4 (2) 6 ()5 (4)3
Ans. (4)
Sol. (X275x+5)x2+4x—60:1
xX2-5x+5=1 X2+4x—-60=0 X2—-bx+5=-1
xX2—-5x+4=0 x=-10,x=6 X2-5x+6=0
x=1,x=4 Xx=2,3

at x=2(W), x2 + 4x — 60 = —48 (even) (TH)
. x=2 is valid (I )

at x=3(WR),x? + 4x — 60 = =39 (odd) (AT 2)

x = 3is invalid (319 )

x=1,2406,-10

13. In a class 140 students numbered 1 to 140, all even numbered students opted Mathematics course,
those whose number is divisible by 3 opted Physics course and those whose number is divisible 5
opted Chemistry course. Then the number of student who did not opt for any of the three courses is :
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
140 faenffEl, e HHie 1 ¥ 140 €, & & $el § @ |9 $HAe o fenfibl 3 it fava g g,
S e B 3 ¥ Wi B & HIfe o v g1 & 9 =i fo9a Haid 5 9 o e
g, arE e vy g 2| @ S fenfial & dwmn, e 31 A9 3 9 w1 o Qw98 g g, &
(1) 38 (2) 42 (3) 102 41

Ans. (1)

Sol.  n(P)= {%}46

n(C) = [%} =28
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P @

M

n(M) = {120} 70

n(PuCuM)=nP)+nC)+nM)—n(PNC)-n(CAM)—n(Mn P)+n(PnMnC)
—46+28+70- | 120 | 1497 11407, 1140
15 10 6 30
=144-9-14-23+4
=102

so required number of student = 140 — 102 = 38
I ITaegd faenfefai o1 | = 140 — 102 = 38

14. LetX={n e N:1<n<50} If A={n e X: nis a multiple of 2}; B = {n € X: nis a multiple of 7}, then the
number of elements in the smallest subset of X containing both A and B is
AT X={neN:1<n<50}L3ITA={neX:n 2F & I &, B={n e X: n, 7EF[QEBW%}FﬁX

@ |9 BIC Suaqead, R A den B <1 €, # sraual o | @

Ans. 29 [JEE(Main) 2020, Online (07-01-20),P-2 (4, 0), 120]
Sol. n(A v B) =n(A) + n(B) —n(A N B)

=25+7-3

=29
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0 1 2 3 4 5 6 7 8 9 123 456 789
10 0000 | 0043 | 0086 | 0128 | 0170 5913 (172126 | 3034 38
0212 | 0253 | 0294 | 0334 | 0374 | 4812 | 162024 | 2832 36
11 0414 | 0453 | 0492 | 0531 | 0569 4812 (162023 | 27 3135
0607 | 0645 | 0682 | 0719 | 0755 | 4711 | 151822 | 26 29 33
12 0792 | 0828 | 0864 | 0899 | 0934 3711 (141821252832
0969 | 1004 | 1038 | 1072 | 1106 | 37 10 | 141720 | 24 27 31
13 1139 | 1173 | 1206 | 1239 | 1271 36 10 | 1316 19 | 23 26 29
1303 | 1335 | 1367 | 1399 | 1430 | 3710 | 1316 19 | 22 25 29
14 1461 | 1492 | 1523 | 1553 | 1584 369 12 1519 | 22 25 28
1614 | 1644 | 1673 | 1703 | 1732 36 9 121417 | 22 25 26
15 1761 | 1790 | 1818 | 1847 | 1875 369 (111417 | 202326
1903 | 1931 [ 1959 [ 1987 | 2014 | 368 [111417]192225
16 2041 | 2068 | 2095 | 2122 | 2148 368 |[111416| 192224
2175 | 2201 [ 2227 | 2253 | 2279 | 358 | 101316 | 1821 23
17 2304 | 2330 | 2355 | 2380 | 2405 358 (101315182023
2430 | 2455 | 2480 | 2504 | 2529 | 358 | 101215 | 172022
18 2553 | 2577 | 2601 | 2625 | 2648 257 91214 (171921
2672 | 2695 | 2718 | 2742 | 2765 | 247 91114 |161821
19 2788 | 2810 | 2833 | 2856 | 2878 247 91113 (1618 20
2900 | 2923 | 2945 | 2967 | 2989 | 246 81113 | 151719
20 3010 | 3032 | 3054 | 3075 | 3096 | 3118 | 3139 | 3160 | 3181 | 3201 | 246 81113 | 1517 19
21 3222 | 3243 | 3263 | 3284 | 3304 | 3324 | 3345 | 3365 | 3385 | 3404 | 246 81012 | 1416 18
22 3424 | 3444 | 3464 | 3483 | 3502 | 3522 | 3541 [ 3560 | 3579 | 3598 | 246 81012 |14 1517
23 3617 | 3636 | 3655 | 3674 | 3692 | 3711 | 3729 | 3747 | 3766 | 3784 | 246 7911 1315 17
24 3802 | 3820 | 3838 | 3856 | 3874 | 3892 | 3909 | 3927 | 3945 [ 3962 | 245 7911 12 14 16
25 3979 | 3997 | 4014 | 4031 | 4048 | 4065 | 4082 | 4099 | 4116 | 4133 | 235 7910 12 14 15
26 4150 | 4166 | 4183 | 4200 | 4216 | 4232 | 4249 | 4265 | 4281 | 4298 | 235 7810 111315
27 4314 | 4330 | 4346 | 4362 | 4378 | 4393 | 4409 | 4425 | 4440 | 4456 | 235 689 1113 14
28 4472 | 4487 | 4502 | 4518 | 4533 | 4548 | 4564 | 4579 | 4594 | 4609 | 235 689 11 12 14
29 4624 | 4639 | 4654 | 4669 | 4683 | 4698 | 4713 | 4728 | 4742 | 4757 134 679 10 12 13
30 4771 | 4786 | 4800 | 4814 | 4829 | 4843 | 4857 | 4871 | 4886 | 4900 134 679 1011 13
31 4914 | 4928 | 4942 | 4955 | 4969 | 4983 | 4997 | 5011 | 5024 | 5038 | 134 678 1011 12
32 5051 | 5065 | 5079 | 5092 | 5105 | 5119 | 5132 | 5145 | 5159 | 5172 134 578 91112
33 5185 | 5198 | 5211 | 5224 | 5237 | 5250 | 5263 | 5276 | 5289 | 5302 134 568 91012
34 5315 | 5328 | 5340 | 5353 | 5366 | 5378 | 5391 | 5403 | 5416 | 5428 | 134 568 91011
35 5441 | 5453 | 5465 | 5478 | 5490 | 5502 | 5514 | 5527 | 5539 | 5551 | 124 567 91011
36 5563 | 5575 | 5587 | 5599 | 5611 | 5623 | 5635 | 5647 | 5658 | 5670 | 124 567 81011
37 5682 | 5694 | 5705 | 5717 | 5729 | 5740 | 5752 | 5763 | 5775 | 5786 123 567 8910
38 5798 | 5809 | 5821 | 5832 | 5843 | 5855 | 5866 | 5877 | 5888 [ 5899 ( 123 567 8910
39 5911 | 5922 | 5933 | 5944 | 5955 [ 5966 | 5977 | 5988 [ 5999 [ 6010 | 123 457 8910
40 6021 | 6031 | 6042 | 6053 | 6064 | 6075 | 6085 | 6096 | 6107 | 6117 123 456 8910
41 6128 | 6138 | 6149 | 6160 | 6170 | 6180 | 6191 | 6201 | 6212 | 6222 123 456 789
42 6232 | 6243 | 6253 | 6263 | 6274 | 6284 | 6294 | 6304 | 6314 [ 6325 123 456 789
43 6335 | 6345 | 6355 | 6365 | 6375 | 6385 | 6395 | 6405 | 6415 [ 6425 ( 123 456 789
44 6435 | 6444 | 6454 | 6464 | 6474 | 6484 | 6493 | 6503 | 6513 | 6522 123 456 789
45 6532 | 6542 | 6551 | 6561 | 6571 | 6580 | 6590 | 6599 | 6609 | 6618 123 456 789
46 6628 | 6637 | 6646 | 6656 | 6665 [ 6675 | 6684 | 6693 | 6702 | 6712 | 123 456 778
47 6721 | 6730 | 6739 | 6749 | 6758 | 6767 | 6776 | 6785 | 6794 | 6803 | 123 455 678
48 6812 | 6821 | 6830 | 6839 | 6848 | 6857 | 6866 | 6875 | 6884 | 6893 | 123 445 678
49 6902 | 6911 | 6920 | 6928 | 6937 | 6946 | 6955 | 6964 | 6972 | 6981 123 445 678
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LOGARITHM TABLE

0 1 2 3 4 5 6 7 8 9 123 456 789
50 | 6990 | 6998 | 7007 | 7016 | 7024 | 7033 | 7042 | 7050 | 7059 | 7067 | 123 345 678

51 | 7076 | 7084 | 7093 | 7101 | 7110 | 7118 | 7126 | 7135 | 7143 | 7152 | 123 345 678
52 | 7160 | 7168 | 7177 | 7185 | 7193 | 7202 | 7210 | 7218 | 7226 | 7235 | 122 345 677
53 | 7243 | 7251 | 7259 | 7267 | 7275 | 7284 | 7292 | 7300 | 7308 | 7316 | 122 345 667
54 | 7324 | 7332 | 7340 | 7348 | 7356 | 7364 | 7372 | 7380 | 7388 | 7396 | 122 345 667
55 | 7404 | 7412 | 7419 | 7427 | 7435 | 7443 | 7451 | 7459 | 7466 | 7474 | 122 345 567
56 | 7482 | 7490 | 7497 | 7505 | 7513 | 7520 | 7528 | 7536 | 7543 | 7551 | 122 345 567
57 | 7559 | 7566 | 7574 | 7582 | 7589 | 7597 | 7604 | 7612 | 7619 | 7627 | 122 345 567
58 | 7634 | 7642 | 7649 | 7657 | 7664 | 7672 | 7679 | 7686 | 7694 | 7701 | 112 344 567
59 | 7709 | 7716 | 7723 | 7731 | 7738 | 7745 | 7752 | 7760 | 7767 | 7774 | 112 344 567
60 | 7782 | 7789 | 7796 | 7803 | 7810 | 7818 | 7825 | 7832 | 7839 | 7846 | 112 344 566
61 | 7853 | 7860 | 7868 | 7875 | 7882 | 7889 | 7896 | 7903 | 7910 | 7917 | 112 344 566
62 | 7924 | 7931 | 7938 | 7945 | 7952 | 7959 | 9766 | 7973 | 7980 | 7987 | 112 334 566
63 | 7993 [ 8000 | 8007 | 8014 | 8021 | 8028 | 8035 | 8041 | 8048 | 8055 | 112 334 556
64 | 8062 | 8069 | 8075 | 8082 | 8089 | 8096 | 8102 | 8109 | 8116 | 8122 | 112 334 556
65 | 8129 | 8136 | 8142 | 8149 | 8156 | 8162 | 8169 | 8176 | 8182 | 8189 | 112 334 556
66 | 8195 | 8202 | 8209 | 8215 | 8222 | 8228 | 8235 | 8241 | 8248 | 8254 | 112 334 556
67 | 8261 | 8267 | 8274 | 8280 | 8287 | 8293 | 8299 | 8306 | 8312 | 8319 | 112 334 556
68 | 8325 | 8331 | 8338 | 8344 | 8351 | 8357 | 8363 | 8370 | 8376 | 8382 | 112 334 456
69 | 8388 | 8395 | 8401 | 8407 | 8414 | 8420 | 8426 | 8432 | 8439 | 8445 | 112 234 456
70 | 8451 | 8457 | 8463 | 8470 | 8476 | 8482 | 8488 | 8494 | 8500 | 8506 | 112 234 456
71 | 8513 | 8519 | 8525 | 8531 | 8537 | 8543 | 8549 | 8555 | 8561 | 8567 | 112 234 455
(2 | 8573 | 8579 | 8585 | 8591 | 8597 | 8603 [ 8609 | 8615 | 8621 | 8627 | 112 234 455
/3 | 8633 | 8639 | 8645 | 8651 | 8657 | 8663 | 8669 | 8675 | 8681 | 8686 | 112 234 455
74 | 8692 | 8698 | 8704 | 8710 | 8716 | 8722 | 8727 | 8733 | 8739 | 8745 | 112 234 455
75 | 8751 | 8756 | 8762 | 8768 | 8774 | 8779 | 8785 | 8791 | 8797 | 8802 | 112 233 455
/6 | 8808 | 8814 | 8820 | 8825 | 8831 | 8837 | 8842 | 8848 | 8854 | 8859 | 112 233 455
/7 | 8865 | 8871 | 8876 | 8882 | 8887 | 8893 | 8899 | 8904 | 8910 | 8915 | 112 233 445
78 | 8921 | 8927 | 8932 | 8938 | 8943 | 8949 | 8954 | 8960 | 8965 | 8971 | 112 233 445
79 | 8976 | 9882 | 8987 | 8993 [ 8998 | 9004 [ 9009 | 9015 [ 9020 | 9025 | 112 233 445
80 | 9031 | 9036 | 9042 | 9047 [ 9053 | 9058 [ 9063 | 9069 | 9074 | 9079 | 112 233 445
81 | 9085 | 9090 | 9096 | 9101 | 9106 | 9112 | 9117 | 9122 | 9128 | 9133 | 112 233 445
82 | 9138 | 9143 | 9149 | 9154 | 9159 | 9165 | 9170 | 9175 | 9180 | 9186 | 112 233 445
83 | 9191 | 9196 | 9201 | 9206 | 9212 | 9217 | 9222 | 9227 | 9232 | 9238 | 112 233 445
84 | 9243 | 9248 | 9253 | 9258 | 9263 | 9269 | 9274 | 9279 | 9284 | 9289 | 112 233 445
85 | 9294 | 9299 | 9304 | 9309 | 9315 | 9320 | 9325 | 9330 | 9335 | 9340 | 112 233 445
86 | 9345 | 9350 | 9355 | 9360 | 9365 | 9370 | 9375 | 9380 | 9385 | 9390 | 112 233 445
87 | 9395 [ 9400 | 9405 | 9410 | 9415 | 9420 | 9425 | 9430 | 9435 | 9440 | 011 223 344
88 | 9445 | 9450 | 9455 | 9460 | 9465 | 9469 | 9474 | 9479 | 9484 | 9489 | 011 223 344
89 | 9494 | 9499 | 9504 | 9509 | 9513 | 9518 | 9523 | 9528 | 9533 | 9538 | 011 223 344
90 | 9542 | 9547 | 9552 | 9557 [ 9562 | 9566 [ 9571 | 9576 | 9581 | 9586 | 011 223 344
91 | 9590 | 9595 [ 9600 | 9605 [ 9609 | 9614 [ 9619 | 9624 | 9628 | 9633 | 011 223 344
92 | 9638 | 9643 | 9647 | 9652 [ 9657 | 9661 [ 9666 | 9671 [ 9675 | 9680 | 011 223 344
93 | 9685 | 9689 | 9694 | 8699 | 9703 | 9708 | 9713 | 9717 | 9722 | 9727 | 011 223 344
94 | 9731 | 9736 | 9741 | 9745 [ 9750 | 9754 | 9759 | 9763 | 9768 | 9773 | 011 223 344
95 | 9777 | 9782 | 9786 | 9791 [ 9795 | 9800 [ 9805 | 9809 | 9814 | 9818 | 011 223 344
96 | 9823 | 9827 | 9832 | 9836 | 9841 | 9845 [ 9850 | 9854 | 9859 | 9863 | 011 223 344
97 | 9868 | 9872 | 9877 | 9881 | 9886 | 9890 [ 9894 | 9899 [ 9903 | 9908 | 011 223 344
98 | 9912 | 9917 | 9921 | 9926 | 9930 | 9934 [ 9939 | 9943 [ 9948 | 9952 | 011 223 344
99 | 9956 | 9961 | 9965 | 9969 [ 9974 | 9978 [ 9983 | 9987 [ 9991 | 9996 | 011 223 344
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ANTILOGARITHM TABLE

0 1 2 3 4 5 6 7 8 9 123]| 456 789
.00 | 1000 | 1002 | 1005 | 1007 | 1009 | 1012 | 1014 | 1016 | 1019 | 1021 |[001| 111 222
.01 | 1023 | 1026 | 1028 | 1030 | 1033 | 1035 | 1038 | 1040 | 1042 | 1045 (001| 111 222
.02 | 1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1062 | 1064 | 1067 | 1069 ([001| 111 222
.03 | 1072 | 1074 | 1076 | 1079 | 1081 | 1084 | 1086 | 1089 | 1091 | 1094 |001| 111 222
.04 | 1096 | 1099 | 1102 | 1104 | 1107 | 1109 | 1112 | 1114 | 1117 | 1119 |011| 112 222
.05 | 1122 | 1125 | 1127 | 1130 | 1132 | 1135 | 1138 | 1140 | 1143 | 1146 ([011| 112 222
.06 | 1148 | 1151 | 1153 | 1156 | 1159 | 1161 | 1164 | 1167 | 1169 | 1172 |[011| 112 222
.07 [1175 | 1178 | 1180 | 1183 | 1186 | 1189 | 1191 | 1194 | 1197 | 1199 |01 1| 112 222
.08 | 1202 | 1205 | 1208 | 1211 | 1213 | 1216 | 1219 | 1222 | 1225 | 1227 |[011| 112 223
.09 | 1230 | 1233 | 1236 | 1239 | 1242 | 1245 | 1247 | 1250 | 1253 | 1256 (011| 112 223
.10 | 1259 | 1262 | 1265 | 1268 | 1271 | 1274 | 1276 | 1279 | 1282 | 1285 (011]| 112 223
.11 | 1288 | 1291 | 1294 | 1297 | 1300 | 1303 | 1306 | 1309 | 1312 ( 1315 (011| 122 223
.12 | 1318 | 1321 | 1324 | 1327 | 1330 | 1334 | 1337 | 1340 | 1343 | 1346 |011| 122 223
.13 | 1349 | 1352 | 1355 | 1358 | 1361 | 1365 | 1368 | 1371 | 1374 | 1377 |[011| 122 233
.14 | 1380 | 1384 | 1387 | 1390 | 1393 | 1396 | 1400 | 1403 | 1406 | 1409 [011| 122 233
.15 | 1413 | 1416 | 1419 | 1422 | 1426 | 1429 | 1432 | 1435 | 1439 | 1442 |011| 122 233
.16 | 1445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1466 | 1469 | 1472 | 1476 |[011| 122 233
.17 | 1479 | 1483 | 1486 | 1489 | 1493 | 1496 | 1500 | 1503 | 1507 | 1510 (011| 122 233
.18 | 1514 | 1517 | 1521 | 1524 | 1528 | 1531 | 1535 | 1538 | 1542 | 1545 (011| 122 233
.19 | 1549 | 1552 | 1556 | 1560 | 1563 | 1567 | 1570 | 1574 | 1578 { 1581 (011| 122 333
.20 | 1585 | 1589 | 1592 | 1596 | 1600 | 1603 | 1607 | 1611 | 1614 | 1618 [011| 122 333
.21 | 1622 | 1626 | 1629 | 1633 | 1637 | 1641 | 1644 | 1648 | 1652 | 1656 |[011| 222 333
.22 | 1660 | 1663 | 1667 | 1671 | 1675 | 1679 | 1683 | 1687 | 1690 | 1694 |011| 222 333
.23 | 1698 | 1702 | 1706 | 1710 | 1714 | 1718 | 1722 | 1726 | 1730 | 1734 |011| 222 334
.24 | 1738 | 1742 | 1746 | 1750 | 1754 | 1758 | 1762 | 1766 | 1770 | 1774 |011| 222 334
.25 | 1778 | 1782 | 1786 | 1791 | 1795 | 1799 | 1803 | 1807 | 1811 | 1816 ([011| 222 334
.26 | 1820 | 1824 | 1828 | 1832 | 1837 | 1841 | 1845 | 1849 | 1854 | 1858 (01 1| 223 334
.27 | 1862 | 1866 | 1871 | 1875 | 1879 | 1884 | 1888 | 1892 | 1897 | 1901 (01 1| 223 334
.28 | 1905 | 1910 | 1914 | 1919 | 1923 | 1928 | 1932 | 1936 | 1841 | 1845 (011| 223 344
.29 | 1950 | 1954 | 1959 | 1963 | 1968 | 1972 | 1977 | 1982 | 1986 | 1991 ([011| 223 344
.30 | 1995 | 2000 | 2004 | 2009 | 2014 | 2018 | 2023 | 2028 | 2032 | 2037 [011| 223 344
.31 | 2042 | 2046 | 2051 | 2056 | 2061 | 2065 | 2070 | 2075 | 2080 | 2084 [011| 223 344
.32 | 2089 | 2094 | 2099 | 2104 | 2109 | 2113 | 2118 | 2123 | 2128 | 2133 ([011| 223 344
.33 | 2138 | 2143 | 2148 | 2153 | 2158 | 2163 | 2168 | 2173 | 2178 | 2183 [011| 223 344
.34 | 2188 | 2193 | 2198 | 2203 | 2208 | 2213 | 2218 | 2223 | 2328 | 2234 (11 2| 233 445
.35 | 2239 | 2244 | 2249 | 2254 | 2259 | 2265 | 2270 | 2275 | 2280 | 2286 (11 2| 233 445
.36 | 2291 | 2296 | 2301 | 2307 | 2312 | 2317 | 2323 | 2328 | 2333 [ 2339 (11 2| 233 445
.37 | 2344 | 2350 | 2355 | 2360 | 2366 | 2371 | 2377 | 2382 | 2388 | 2393 [112| 233 445
.38 | 2399 | 2404 | 2410 | 2415 | 2421 | 2432 | 2427 | 2432 | 2443 | 2449 [112| 233 445
.39 | 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 | 2506 [112| 233 455
.40 | 2512 | 2518 | 2523 | 2529 | 2535 | 2541 | 2547 | 2553 | 2559 | 2564 [112| 234 455
41 | 2570 | 2576 | 2582 | 2588 | 2594 | 2600 | 2606 | 2612 | 2618 | 2624 (112| 234 455
42 | 2630 | 2636 | 2642 | 2649 | 2655 | 2661 | 2667 | 2673 | 2679 | 2685 (112 234 456
43 | 2692 | 2698 | 2704 | 2710 | 2716 | 2723 | 2729 | 2735 | 2742 | 2748 |11 2| 334 456
44 | 2754 | 2761 | 2767 | 2773 | 2780 | 2786 | 2793 | 2799 | 2805 | 2812 (11 2| 334 456
.45 | 2818 | 2825 | 2831 | 2838 | 2844 | 2851 | 2858 | 2864 | 2871 | 2877 [112| 334 556
.46 | 2884 | 2891 | 2897 | 2904 | 2911 | 2917 | 2924 | 2931 | 2938 | 2944 |112| 334 556
A7 | 2951 | 2958 | 2965 | 2972 | 2979 | 2985 | 2992 | 2999 | 3006 | 3013 [112| 334 556
.48 | 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 | 3069 | 3076 | 3083 [112| 344 566
.49 | 3090 | 3097 | 3105 | 3112 | 3119 | 3126 | 3133 | 3141 | 3148 | 3155 (11 2| 344 566
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Fundamentals of Mathematics-1 “_

ANTILOGARITHM TABLE

0 1 2 3 4 5 6 7 8 9 123| 456 789
.50 [ 3162 | 3170 | 3177 | 3184 | 3192 | 3199 | 3206 | 3214 | 3221 | 3228 |112| 344 567
.51 [ 3236 | 3243 | 3251 | 3258 | 3266 | 3273 | 3281 | 3289 | 3296 | 3304 |122| 345 567
.52 | 3311 | 3319 | 3327 | 3334 | 3342 | 3350 | 3357 | 3365 | 3373 ( 3381 |122| 345 567
.53 [ 3388 | 3396 | 3404 | 3412 | 3420 | 3428 | 3436 | 3443 | 3451 [ 3459 |122| 345 667
.54 | 3467 | 3475 | 3483 | 3491 | 3499 | 3508 | 3516 | 3524 | 3532 ( 3540 |122| 345 667
.55 [ 3548 | 3556 | 3565 | 3573 | 3581 | 3589 | 3597 | 3606 | 3614 [ 3622 |122| 345 667
.56 | 3631 | 3639 | 3648 | 3656 | 3664 | 3673 | 3681 | 3690 | 3698 [ 3707 |123| 345 678
.57 | 3715 | 3724 | 3733 | 3741 | 3750 | 3758 | 3767 | 3776 | 3784 [ 3793 |123| 345 678
.58 | 3802 | 3811 | 3819 | 3828 | 3837 | 3846 | 3855 | 3864 | 3873 [ 3882 |123| 445 678
.59 [ 3890 | 3899 | 3908 | 3917 | 3926 | 3936 | 3945 | 3954 | 3963 | 3972 |123| 455 678
.60 | 3981 | 3990 | 3999 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 | 4064 |123| 456 678
.61 [ 4074 | 4083 | 4093 | 4102 | 4111 | 4121 | 4130 | 4140 | 4150 | 4156 |123| 456 789
.62 | 4169 | 4178 | 4188 | 4198 | 4207 | 4217 | 4227 | 4236 | 4246 | 4256 |1 23| 456 789
.63 [ 4266 | 4276 | 4285 | 4295 | 4305 | 4315 | 4325 | 4335 | 4345 (4355|123 456 789
.64 | 4365 | 4375 | 4385 | 4395 | 4406 | 4416 | 4426 | 4436 | 4446 | 4457 |123| 456 789
.65 | 4467 | 4477 | 4487 | 4498 | 4508 | 4519 | 4529 | 4539 | 4550 [ 4560 |123| 456 789
.66 | 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4634 | 4645 | 4656 | 4667 |123| 456 7910
.67 | 4677 | 4688 | 4699 | 4710 | 4721 | 4732 | 4742 | 4753 | 4764 | 4775 |123| 457 8910
.68 | 4786 | 4797 | 4808 | 4819 | 4831 | 4842 | 4853 | 4864 | 4875 | 4887 |123| 467 8910
.69 | 4898 | 4909 | 4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 4989 [ 5000 |123| 567 8910
.70 [ 5012 | 5023 | 5035 [ 5047 | 5058 | 5070 | 5082 | 5093 | 5105 | 5117 |124| 567 8911
.71 | 5129 | 5140 | 5152 | 5164 | 5176 | 5188 | 5200 | 5212 | 5224 | 5236 124 567 | 81011
.72 | 5248 | 5260 | 5272 | 5284 | 5297 | 5309 | 5321 | 5333 | 5346 [ 5358 124 567 | 91011
.73 | 5370 | 5383 | 5395 [ 5408 | 5420 | 5433 | 5445 | 5458 | 5470 [ 5483|134 568 | 91011
.74 | 5495 | 5508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 | 5598 | 5610 134 568 | 91012
.75 | 5623 | 5636 | 5649 [ 5662 | 5675 | 5689 | 5702 | 5715 | 5728 | 5741 |134( 578 | 91012
.76 | 5754 | 5768 | 5781 | 5794 | 5808 | 5821 | 5834 | 5848 | 5861 | 5875 134 578 | 91112
.77 | 5888 | 5902 | 5916 | 5929 | 5943 | 5957 | 5970 | 5984 [ 5998 [ 6012 |134( 578 [101112
.78 | 6026 | 6039 | 6053 [ 6067 | 6081 | 6095 | 6109 | 6124 | 6138 [ 6152 |134| 678 |101113
.79 | 6166 | 6180 | 6194 [ 6209 | 6223 | 6237 | 6252 | 6266 | 6281 [ 6295 |134( 679 (101113
.80 [ 6310 | 6324 | 6339 | 6353 | 6368 | 6383 | 6397 | 6412 | 6427 [ 6442 |134| 679 |101213
.81 | 6457 | 6471 | 6486 | 6501 | 6516 | 6531 | 6546 | 6561 | 6577 | 6592 |235| 689 |111214
.82 [ 6607 | 6622 | 6637 | 6653 | 6668 | 6683 | 6699 | 6714 | 6730 | 6745|235 689 (111214
.83 | 6761 | 6776 | 6792 | 6808 | 6823 | 6839 | 6855 | 6871 | 6887 | 6902 |235( 689 |111314
.84 [ 6918 | 6934 | 6950 [ 6966 | 6982 | 6998 | 7015 | 7031 | 7047 | 7063 |23 5| 6810 (111315
.85 [ 7079 | 7096 | 7112 | 7129 | 7145 | 7161 | 7178 | 7194 | 7211 | 7228 | 235 7810 [121315
.86 | 7244 | 7261 | 7278 | 7295 | 7311 | 7328 | 7345 | 7362 | 7379 [ 7396 | 235 7810 (121315
.87 | 7413 | 7430 | 7447 | 7464 | 7482 | 7499 | 7516 | 7534 | 7551 | 7568 |23 5| 7910 |12 14 16
.88 | 7586 | 7603 | 7621 | 7638 | 7656 | 7674 | 7691 | 7709 | 7727 | 7745|245 7911 |1214 16
.89 [ 7762 | 7780 | 7798 | 7816 | 7834 | 7852 | 7870 | 7889 | 7907 | 7925 | 245 7911 131416
.90 | 7943 | 7962 | 7980 | 7998 | 8017 | 8035 | 8054 | 8072 | 8091 | 8110 |246( 7911 (131517
.91 [ 8128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 | 8260 | 8279 [ 8299 |24 6| 8911 | 131517
.92 | 8318 | 8337 | 8356 | 8375 | 8395 | 8414 | 8433 | 8453 | 8472 | 8492 |246( 81012141517
.93 [ 8511 | 8531 | 8551 | 8570 | 8590 | 8610 | 8630 | 8650 | 8670 [ 8690 |24 6| 81012 |14 16 18
.94 | 8710 | 8730 | 8750 | 8770 | 8790 | 8810 | 8831 | 8851 | 8872 | 8892 |246(8 1012|1416 18
.95 [ 8913 | 8933 | 8954 [ 8974 | 8995 | 9016 | 9036 | 9057 | 9078 [ 9099 |24 6 (810121517 19
.96 | 9120 | 9141 | 9162 | 9183 | 9204 | 9226 | 9247 | 9268 | 9290 | 9311 |246( 81113151719
.97 | 9333 | 9354 | 9376 | 9397 | 9419 | 9441 | 9462 | 9484 | 9506 | 9528 |24 7 (911131517 20
.98 | 9550 | 9572 | 9594 [ 9616 | 9638 | 9661 | 9683 | 9705 | 9727 | 9750 | 247 (91113 |16 18 20
.99 [ 9772 | 9795 | 9817 | 9849 | 9863 | 9886 | 9908 | 9931 | 9954 [ 9977 | 257 (91114 |16 18 20
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