Fundamentals of Mathematics-1 / “_
SOLUTIONS OF FUNDAMENTALS OF MATHEMATICS-I

EXERCISE # 1
PART-1

Section (A)

A-1.  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.

A-2. 2, 3,5and 7 are the only positive primes less than 10.
A-3. Obvious

A-4 (i)x2-=1=0 x=%1
(i)x*+1=0 x=%i xe¢
(ii)x2—9=0 x=%3
(

A-5. P(A) = {4, {0} {{oh: {0 {931} = {0, {0}, {0}, A}

Section (B)

B-1. A={1,23}
B =1{3, 4}
C={4,5,6}
BNC ={4}

BuC={3,4,5,6)
AUBANC)={1,2, 3,4
A-BnNC)={1,2 3}
(BuUC)-A={4,5,6}

B-2. Obvious

B-3. bN~N.cN
(+ve integral multiple of b) n (+ve integral multiple of c)
since b & c are relatively primes =bcN
d=bc

A B

B-4. @3

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(AuB)=n(A)+n(B)-nAnB)

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

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

C-1. n(A°~B)=n[({AuUB)]=nU)-n(AuUB)=nU)-[nA)+nB)-n (A B)
= 700 — [200 + 300 — 100] = 300.

C-2. 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.
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C-3.  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 A A) = 4% of 10,000 = 400
n(A B C) = 2% of 10,000 = 200
n(A A B~ C%) = n[A A (B U C)]
=n(A)—=nAn (B UC)=nA)—n[(ANB)U(ANC)
=n(A)=[Nn(ANB)+n(ANC)-n(ANBnC)
= 4000 — [500 + 400 — 200] = 4000 — 700 = 3300.

C-4. n(A)=21,n(B)=26,n(C)=29
n(A~B)=14, nAnC)=12, m(B~C)=13, nANB~C)=8
n(CAA NB)=n(Cn AUB)= n(C)—n ((CnA)uU (Cn B))
n(C)—[N(C AA)+n (CNB)-—n(A~BnC)
29-[12+13-8] = 12
NANBAC)=n(AnB)-n(ANBNC)=14-8=6

Section (D)
D-1. (i) A =X e (-3,-2) U (1,3)
' -3 2 1 3 ’ ’
) _ND_0 _0  ND_
(i) _9:) _:2 1 8 x € {2} U [1,8)
(x+2)* —o—t o= ot
() 2xsHx=1) R
(x=V2)(x ++2)(x -3)° B B e
(iv) ey A
) (x+2)(x=1* _, N . =
(x+1)(x—4) 2 - 1 4
D-2. (i) ;;‘;2—4>0
14x (9x—3oj 14x? — 56x — 9x* — 9x + 30x + 30
— 5 <0 = <0
(ii) x+1 | x—4 (X +1)(x—4)
5x2—35x+30<0 N (X—G)(X—1)<0
(x+1)(x+4) (x+1)(x+4)
= x e (-6,-1)U (1, 4)
(i) ;12"22_12 5 <0 + ND—ND *ND —
(X+D(x+2)(x+3) R —
X € (=3,-2) U (—1,0)
+ - - +
X% —1 (x=N(x+1)

- x € (=1,0) U (0,1)
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. +ND—0+ND—O + 3-.5 3++/5
D-3. (I) 5 3-75 1 3445 X € (—2, 5 :| Y (1, 5 :|
2 2

(i)  2x2—3x—459>x2+ 1

= x2—-3x—-460>0 = X € (=0, =20) U (23, «0)
(iii) x2—56x+12>3(x2—4x + 5) (since 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(E! 3}

(iv) x4+ x2 + 1 is always positive I3d =TS
1
—>0
= (x=5)(x+1)

()  (e=1)(x2—4)<0 - (x—1)(x + 1)(x + 2)(x —2) < 0

D-4
+ — + - _ +
2 -1 1 2
xe [-2,-11u[1, 2]
(i) x*-9)(x¢2+7)<0 = x=3)(x+3)<0
X € [-3, 3]
D-5. Xx—-1-7x-14 <0 and X—1-x—-2 >0
X+2 X+2
5 5
X € (—oo,—E) U (—2,0) and X € (-0, —2) => X € (—oo,—E)
(Yx e (—oo,—g) (ii)x2 e (24—5 , 00) (iii) %e (—%,Oj
D-6. —ND+ND—0 +0 —

5-V13 5413 g 9
2 2
Number of positive integer satisfying the inequality equal to 2 (which are 1 and 2)
Section (E)
E-1. (i) log,,(log,,5 + 2log,,2) + (log,,2)? = (log,,5 + log,,2)* = (log,,10)? = 1

(i) ~ 2°96° 71060, glws_ 2172 5=53_125=_72
1/3

(iii) 597 gy | CrR=2
lo —
[ i (0.1}}
12 1/2
(iv)  log,, Iogz((B) ) = log,, log, (2)** =1
1+Iog§
) i — (7—2 )Iog7 7+log;2 — (7—2 )log174 - 7|097(14)_2 - L & 5—|091/5 7T = 5|095 T =7
49 196
1
196
(Vi) 7Iog3 54 3Iog5 7 _ 5Iog3 7 _ 7Iog5 3 _ 7Iog3 5 4 3Iog5 7 _ 7Iog3 5 3Iog5 7

{using property a'°%° =p'°%2a }= 0
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E-2. (i J2 >1& /3> 1, hence positive
(i) Number & base on oppsite sides of unity, hence negative
(iii) 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

E-3. (i) Iogw(%j =log,,3 - 2log,2=b-2a

(i) log,,2 + 3log,,3=a+ 3b
2 2
(i) 2Iog103+3log102=@+3_a=2b +a
logig2 log3 a b ab

) 410gyy 2 +2log;o 3 ) _4(2a+b)
2log,; 3 +log,; 5 1-a+2b
E-4. (i) n = 75600
Now 4log, 2 + 3log, 3 + 2log, 5 + log,7 = log,(24.3%.5%.7") = log (75600) = 1
(i) x=4% =43=64
y=(2%"=16, z=32 =9
sum =64 + 16 + 9 =89
1

a =

" log, 2002
b=a,+a,+a,+a,=log,,, 2+ 109,,, 3 +10g,,, 4 +109,,,, 5 = l0g,,, (2.3.4.5) = log,,,, 120
Cc= a‘IO w a11 w a12 w a13 w a14 3 |09200210 w logZOOZ11 5 |09200212 s |09200213 s |09200214
= 10g,,,,(10.11.12.13.14) = log,,,240240
Now b - ¢ = log,,,,120 - log,,,240240 = log,,10 + =

(iif)

=10gy002 N

E-5. Let log, 7 = B, where p & q are coprime numbers.
q

= 7 = 2p/q = 79 = 2P
79 is an odd number
while 2P is an even number

this is not possible & log, 7 is an irrational number
E-6. loga =Iogb _ logc =k (let)
b-c c-a a-b
log, = k(b —¢) = aloga=ka(b-c)
log, = k(c — a) = b log b =kb (c — a)
log, = k(a — b) = clog c=kc (a—-Db)
log a® + log b® + log c¢c = k (ab —ac + bc — ab + ca — bc)
= loga@bbcc=0 = as bbce =1
Section (F)
F-1. (i) log,(4x-3)=2 = 4x-3=x2= x2-4x+3=0
= xX2-4x+3=0 = x=-1x-3)=0 = x=1,x=3
But4x-3>0 = x>% andx>0,x=1
Ans. x=3
(i) log,log,(x*—1) =0 = log,(x2—1)=2=1 = (x2=1) =3
= x2—1=3 = x2=4 = X =412

both are satisfied
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(iii) x2-2x-3=0 = x-3)x+1)=0 x=3 x=-1
butx >0
Ans. x=3
(iv) log,(log, x) + log, (log, x) = 2 = %Iogz(log2 X) + log, [%Iog2 x] =2
%Iog2 (log, x) + log, (log, x) =2 = glog2 (log, x) =3
log, (log, x) = 2 =log,x =4 =>x=2=16

(v) Iog3(loggx+%+9)‘j=2x = logg x + % + 9% = 32X = |ogg X + % + 9% = QX

1 1
lo X =—— X=9_‘|/2 = X = —
- 9 2 - 3
(vi) 2log, (4 —x)=4-log, (-2 - x)
(i) 4 -x>0 = X <4
(ii) -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.
1 2
—| —
i) x2°% ™ Z310g, (22) = 2
= ()R -x)=2
= X2—x=2 = x2—x-2=0 = x=2)x+1)=0
= X=2,x=-1 butx>0andx?-x=0 = x(x=1)>0

X & (=0, 0) U (1, )
F-2. () t?-2t-5=0
sum of roots = 2
logsx 4 + l0gaX, = 2 = logs(X4X5) = 2 = XXy = F=9
(ii) (292 -7(29)+6=0
= ?-7t+6=0

t=1,t=6
Roots 2*=1,2*=6
= x =1, x=1log,6
Product of roots = (1)(log,6) = log,6
(III) X|°910 X+2 _ 10'0910 X+2
1
x=10 or log,ox +2=0 x=102= —
910 = 100
logxt5 logx+5
(iv) x 3 = 105+ogx ; ( jlogx=5+|ogx
log2x+2logx—15=0; (logx +5)(logx —3)=0
logx=-5,logx =3 : x=10"°, x =103
Section (G) :
: 2 3 9 3 5 9
G-1. (i) logs | 2x° —x—-— |21 = 2X¢—x— — < — = 16x“ - 8x-8<0
5 8 8 8
= 2°-x-1<0 = (2x+ 1)(x—1)<0
1
Xel-——1 ... i
|31 0
also 2x2—x—%>0:> 16x% —8x —3>0
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- 16x2—12x + 4x—3>0 = (4x — 3)@x + 1)> 0

-1 3 ..
= X e(—oo, TJU(Z ‘I} ....... (i)

. o -1 - 3
(|)ﬁ(||):> XE{;,—IJU(Z,‘@

(ii) X>—-5x+6>0 = (x-3)(x-2)>0
= Xe(=0,2)uB o . (i)

1
and x2-5x+6< [%}

= X2 -Bx+4<0 = (x=1(x-4)<0 = x e (1, 4).....(ii)
(i) N (i) = xe(1,2)u(3,4)
(i) log, x-6)_4 - 2X=6 70 —2X=6_41.0
2x —1 2x -1 2x -1
= "’ >0 = L <0 =Xe —oo,1
2x -1 2x -1 2
+ - +
and 2X_G>0 - 112 3
2x —1
(=2
Ans. —00, —
2
2+x%-x-2
(iv) 2-x< = +x-2>0 0
X+1 X+1 X+1
= + — +
= M>O = =il 0 1
X+1
and 2—-x>0 = x<2 and i>0 = x> —1
X+1

Ans. (-1,0)uU(1,2)

-2
(v) 22.2X—4XsGJ = 425 (29?<9
Let 2X=t = t?—4t+9>0 always true
22 _4%>0 = 2X(4-2%>0
4-2*>0 = 2% < 2X
= X<2 = X € (=, 2)
(vi) log,(4x —3) > 2
Cases] 0O<x<1 and4x-3>0 = x>%
then 4x-3<x?® = X2 —4x+3>0 = (x-3)(x—-1)>0
o
= Xxe|—,1
4
3
Case-ll x>1,4x-3>0 = x>Z
then 4x — 3 > x? = X2 —4x +3<0

- x=3)x-=1)<0 =  xe (1,3]
Ans. XEG,qu(m]
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G-2. log, 4X+620
5
46 9 o e(—oo, _iju(o,oo) 0,
X 2
& 4x+6 - X¥2 00 o xe (=0 —2]U(0, ) ....ii)
X X
. . -3
(i) N (i) > x e{—Z, 7}
G-3 (i) —2<logsx <1
x<[(05), 057 =  xe [%4}
(i) 15 -25 3*-9.5°+225>0 (5°=25)(3*-9)>0 =>xeR
&l
x—2 X o X
(iii) 8 3 >1+ 3 = E 2 + 3
3" -2 3 9 (3Y" 3
2)-
X 2 2
Let E — t then 8t N t+1 8t —9(t —‘I)>0
2 9(t—-1) t ot(t—1)
A=3)t+3) (gt (=3,0) U (1, 3)
t(t-1)
3 X
= (—J € (1,3)=x € (0, log; 3)
2 2
G4 (i) log,(4x —3) > 2
Case -l : When x > 1 = 4x — 3 > x? = x2—4x+3<0
= x-1x-3)<0
xe(1,3] ... (i)
Case-ll : When 0< x <1 = 4x — 3 <x?
and4x-3>0 = x-1)x-=-3)=0
x> 3/4 X e(%ﬂ} ...... (ii) Ans (i) w (i)
. | 2 1
(") Ogf.’;x2+1 <E
3x2+1>1 = x2>0 = x €e R-{0}
2 < (3x2+ 1)12 = 3x2+1>4 = x=1)(x+1)>0
= X € (=0, =1) U (1, )
(iii) Iogx2 x+2)<1 Xx+2>0 x>-2
Case -l : when 0 <x2 <1 x e (-1,0)u (0, 1)
then x+2>x2= x2 -x-2<0
x e (-1, 1)—{0} T 56 1 2
Case -ll : x2>1 [x] > 1
X+2<x? => x2 -x-2>0
xe (-2, -1)u(2, »)
D ;
Hence, xe(-2,-1)u(-1 0)u(0, 1)U(2, ») = 4 6 1z
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PART - 1l

Section (A) :
A-1.  Since, intelligency is not defined for students in a class so set of intelligent students in a class is not
well defined collection.

A-2. x2=16 =
2Xx=6
No common value of x

Xx=x4
X =

W+

A3. A={2-101,2}
No. of subsets = 2" = 25 = 32

A-4, Obvious

A-5. P(A) = {0, {7}, {10}, {11}, {7, 10}, {7, 11}, {10, 11}, {7, 10, 11}}
Number of subsets = 2" = 28 = 256

A-6.  Between any two real numbers there lie infinitely many real numbers.
Section (B) :

B-1. A=[x:xeR,—-1<x<1]
B=[x:xeR:x<0o0rx2>2]
AuB=R-D,whereD=[x:xeR,1<x<2]

B-22 AnNB={3 4, 10}
ANC ={4)
(A ~B) U (A C)={3, 4, 10}

B-3. ObviouslyA— (Bu C)

B4 B=U-B={1,234,5,8, 9,10}
AnB'={1,25=A

B-5. A={5013,17,21}) andB={3,6,09,12, 15, 18, 21, 24}
A-B={5, 13,17}
A—(A-B)=1{9, 21}

B-6. LetAUB=ANB

Now,x e A > xeAUB (‘- AcAuUB)
=>xeAnNB (-AuB=AnNB)
=>xeB

Similarly, x € B impliesx € A . A=B

Conversly, let A=B
SAUB=AUA=A=ANA=ANB

LAUB=ANB
B-7. 1. (NUBYNZ=(NnZ)uBnZ)=NuU(Bn2)
2. A=1{3,6,9, 12, 15, 18, 21, 24}
@
B-8. M = Mother; F = Female; D = Doctor
Section (C) :
C-1. (AuB>AuB (AnB<AuUB (i) AnB=AuB not always
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P =10+10+40=60 %

&

C-3. Number of students offered maths alone = 60
n (M) = 100
n(P) = 70
n (C) =40
n(MnP)=30
n(MnP)=28
n(Pn~C)=23
nNMAPNC)=18
C4. x+y=10; x+z=9;, y+z=11 =>x+y+z=15
x=4,y=6,z=5

&)

Section (D) :
x?(x% - 3x +2) .- - X2 (x —1)(x - 2) .

x? —x-30 (x+5)(x-6)

D-1.

D\ 0 N ﬁ
N1 N6

X#-56
X € (-0, —5)U[1, 2]u (6, «)u {0}

D-2. x e (—0,-9) U (-9,-3) u [-1,0) U (0, 2) [4, 6)
so +ve integral solution

x% —1 x2 -1-6x-15 x> —6x—16 X% —8x +2x —16

_3<0 =2 _"""°%7° =2 2272 0 = <0
2x+5 2x+5 2x+5 [X+5j
2

(x=2) g L AN (—0, =5/2) U (-2, 8)

:>x(x—8)+2(x—8) <0 :>(x—8)

5 5
X+~ X+~
2 2

2
>0 x2—-5x+2<0.

X+3
5-\17 5+\/W}

= xe (-3, -1]u1, x) = Xe|: > 5

5+\/ﬁ}

so the common solution is xe {1, 5
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D-5. 2Xx—1<x2+3<x-1
x2+3<x-1 = X2 —Xx + 4 <0 which is not true for x e R

D-6. x2+9<(x+3)2<8x+25

= (x+3)2>x2+9= x>0 .. (i)
and (x +3)2<8x+25

= x2—-2x-16<0

= xe(1-W17,1+17) . (ii)

(i) (i) =x e (0,1+17)

Noumber of integers = 5

p7. 21 2l

X —x+1 x+1 x° 41

2 2 2 2
2x+2—3x +x-1 _(2;(—1) 50= 3x+1—3x —-2x+1 = 3+x+2 50 =X ;x—2 <0
x® +1 X< +1 x® +1 x7 +1 x® +1
— X +
(x+1)(x-2) <0 Mgo (=0, —1) U(-1,2] 2
(X +1)(x% —x+1) (x% —x+1)

required value of x, {0, 1, 2}
Section (E) :
E-1. a*b’=1=logw.rt a—4+5logpb =log,1=logb= —%

Now log,(a®h%) = 5 + 4log b= 5+ 4 -+ | =25-10 _9

5 5 5

E.2 1 . 1 . 1 -1 . 1 N 1

1+log,a+log,c 1+log.a+log.b  1+log,b+log,c log,abc log,abc log,abc

=log,, b +log,.c+log,.a=log, abc=1

1 1 1

E-3. + + =lo bc +lo ca +lo ab = lo abc =1

log abc log abc log abc Gave VO Gane VB Gave Vb Fabe

Vbe Vea Vab

E-4. Obvious

3
log ;4@ ,l0gyy(a?+1
E-5. y= 272 -3 ( ) —2a - 2|0921/4a = p#lga — 4
74Iog49a _a-1

3logz7(a2+1)3 — 3log3(a2+1)= a? + 1 — 741090 _ 72logra _ oo
4 2 4 2
y=a —(2a +1+2a) _a 2—(a+1) =g +a+
a“-a-1 a“-a-1
E-6. log,(ab) = x = 1+logb=x = logpb=x-1 = logya = %
X p—
Now log,(ab) =1 +log,a=1+ L ol G,
9o 9o x—1 x—1 x—1

E-7.  logy(log,(logx)) =0 = log,(logx)=b = logx = q = X=rd... (i)

and Iogq(logr(logpx)) =0

= Iogr(logpx) =1 = Iogpx =r = X=p" ... (ii)

from (i) and (ii) pr = rd

E-8. log,,7 is quantity lie between O to 1.

1024)

E-9. log,o(log,3 . log,4 . log,5....... 1094923 = log,((log,1024) = Iogm(logsz) =log,(10) =1
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Section (F) :
2
- X - 102 =
F-1. 2log,,x —log,,(2x — 75) = 2 = =10°=100
910 91 ) % —75
= x2—200x +7500=0 = x =50, x = 150
sum = 200

F-2. Take loggx =t

on solving we get x = 1/625 & x = 5.

loggx =t

x =1/625 & x = 5.
F-3. Take log,5 =t on solving we get x = 35 and 5.

log,5 =t

a1 1"
F-4. log log, (p)* =log, [—j = -og, p" = -n independent of p.
p
1 1 1 1

F-5. log, log,g (\/§+2\/§)—§ = log, Iog18(\/ﬁ) =3 = log, o

= x13 = 1 = X = s = 1000 x = 125.

2 8
F-6. logyo(—x) =log,, IX| = x>0 = x<0
[x] = —=x = {10940 (—x) = log,o(—x)

log;o (-x) (logyo(~x)~1) =0

log, (—x) =0 log,o (—Xx) =1

= —x =1 —x =10

x=-1 x=-10
F-7. Clearly Domainis x>0 and x # 1

Section (G) :

2
G-1. log (x*-3x+2)>2 =x?-3x+2< [g} = 4x2 - 12x+8<3
sin—
3
2 15
= 4xc—-12x+5<0 = (2x=-5)(2x-1)<0 = Xe 59
But domain x? = 3x + 2> 0 = x-1x-2)>0 = X € (—oo, 1) U (2, )
Hence xe 1 1(uU]| 2, E
2 2
logos (x—1)
G-2. logy; (x—1)<loggge (X —1) ; logy s (x—1) < T
= logy 3 (x—1)<0= x=1>1 = X>2
G-3. 2-log, (x*+3x)>0 = log, (x?+ 3x) <2
x2+3x>0 = Xe(—o,-3)u(0,o) .. (i)
and  x2+3x<4
= x-1)(x+4)<0 = xel-4,171 .. (i)
(i)~ (i) >x e [-4,-3) v (0, 1]
G-4. log, s logs (x2—4)>log, s 1; log, 5 logs (x2—4) >0
= x2—-4>0 = X € (o0, =2) U (2, o) (i)
logs (x2—4) >0 = x2-5>0
= X € (~0,-/5) U (5, ®) ...(ii)
logs (x2 —4) <1
= x2-9<0 = X € (-3, 3) (1))
(i) (i)  (iii) = X e (-3, V5)uU (5, 3)
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x2-2x 2
G-5. (lj <[%} SX2-2x>2 X2-2X-2>0=>X € (—0, 2-+/3) U (2 ++/3 , »)

2
G-6. log, (4*—2.2x+17)>5
4x—-2.2X+17>0

(292 —2.2*+17>0 = vVxeR and 4x—2.2%x+ 17> 32
= (2¥2-2.2x-15>0 = (2x+3) (2x-5)>0 = 2Xx< -3 or 2x>5
= Xed or X >log, 5 = x € (log, 5, )
G-7. log,_ (x-2)>-1
X>2 (1
(i) When 0<1—x<1 = 0<x<1.Sonocommon range comes out.

(i) When1-x>1 = x<0butx>2
here, also no common range comes out. , hence no solution. Finally, no solution

PART -l

The set {3°" — 8n — 1: n e N} contains 0 and every element of this set is a multiple of 64.
2°" — 1 is always divisible by 7.
32” — 1 is always divisible by 8.

(A)
(B)
(C) .
(D) 2°" — 7n — 1 is always divisible by 49 and 2" —7n -1 =0 forn = 1.

2, Ay  a=3 ((N7T+1)-(J7-1))
a=32)=6
b =./(42)(30)+36 = 67x5+1=6x6=236
log, b =logg36 = 2
(B) a=(J3+1)-(4J3-1)=2
b= (3+2)- (3-+2) =212
log,b = 10g,(2+2 ) = log,(2%?) = 3/2

(C)  ay3+2y2 =(¥2+1) =,b=\/3—2\/§=(\/§—1)=\/§1+1

log,b = log 5,,(+2 + 1) = -1
(D)  a=7+N7%-1 =7+/48 = 7+4/3 = (2+43)

b=2-3 = ﬁ = (2++/3 )" Now log b =|ogz+ﬁ(2+\/§)—1 log,, =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.
(F) 22X_3%=55xyel = 4-9Y=55
only x = 3, y = 1 satisfy
There fore number of solution is one set (x, y) g.e. (3, 1)
3. (A) x =0.363636......
100x = 36.363636.......

99x = 36

= X = % = % sum of numerator and denominatoris 4 + 11 = 15

(C) 1 + L = L = log,8 + log,8 = 1 (given log b = 3)
log,8 log,8 log,8.log, 8 a a
= 4log,8 = 1 log,8 = 3logga ....... (1)

= log, 8 = 1/4 log,8 = 3log,8
8=b" = b=28*

logy(8*) = 3logga = logga =% =a=(843)=(2%=24=16
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0.6 = log,,X = % —x=(27)%3=(3%)28=9

4, (A)  Antilog,,(0. 6) =x

(B) Since 210 < 2008 < 2!
(C) log,2.10g9,625 = log,,16.log,10

_ 5100_ 10 100_ 10 1
©) X‘[EJ '(zst '(%J

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

log,(21°) < 109,2008 < log,(2'") = 10 < l0og,2008 < 11
log,2.109,265 =log 16 = log,625 = log,16 = 4
625 = b*

ud ol

o
o

EXERCISE-2

PART -1

1=  AUA,UA,isthe smallest element containing subset of all we set A, A, and A,

2, 1. ((AnB)uC)YnB'Y
=(AnB)uC)uB
=(AnB)uBuUC
=BuC#BnC

2. A nB)Nn(AuBuUC)
=(AUuB)YNn((AuB)uUC)
=ouU((AuBY nC)
=((AuB)uCy
=(Au B uC))

IQI

3=
70 +72 -t =100
t, =42% = min.in P n C = 42%
t,=85% —-20% =65% = min. M N E = 65%
t=42-35=7%
min.in(PNC)n (MNE))=7%
4, XNn(YuX)=XnY'nX)=XnXn Y'=¢
= Statement — 1 true.
XAY=X~Y)uY~X)=XUuY)~(XnY) = number of elementin XAY =m—n.
= Statement-2 is true but does explain statement-1
2 2
5. 6)(2 —5x—3_4S0 N 2x2+3x—27 <0
X“ —2x+6 X“—2x+6
denominator x2-2x+6>0 V xeR(-D<Q0)
then 2x2+3x-27<0 = (2x+9)(x-3)<0
- g <x<3 = 0<x%< ﬂ
2 4
92
(4x?), . = 4[—EJ =81 = (4x?) . =4(0)=0
6. x2—-16>0

(x—4) (x+4)>0
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10.

1.

12,

X & (o0, 4] U [4 ©) e, (1)

x +2(\/x -16 b - — 3+
(x +2)(x 3)(x+3)

€e(-3,3) 2)
By (1)and (2) xe{-4,4)

b=a? c=b? S=33 c=27a
a

b2 = 27a

a*=27a

a=3,a>0

U

c=81,b=9
a+b+c=3+9+81=03

x = (~log, 5)(loggs (7°)) (log,2 (3°))
(287

5(3|og172 11)(|og28 1712 )(|og(11)3

X = —% glog3 .logs7 .log,3 and 3R y=2
y= 25%§§(I0g1711).(I092817)(I0g11 28)
y=5

x% +y? = (-3)? + 52 = 34

(x+1)+3x—xlog; 8 _ (x+2)+3x-3x _ x+1

(x—1)(1) (x—1) x—1

a(log37)2 =(alog37)log37 = 271997 = 970087 — 73 = 343
b(|09711)2 _ (b|09711)log711 — 49|og711 -1 1log7 49 _ 121

C(Iog1125)2 _ (C|og1125 )'091125= (\/ﬂ)|091125 - 25I0911«/ﬁ =5
hence the sum is 343 + 121 + 5 = 469

ForO<x<y<1
f(x) = x (o — x) = —x? + x f(x) < f(1)
so f(x) should be increasing in (0, 1) and one root is 0 so vertex should be > 1

- %1 a2
2

x_8)Y2x)
10Gos (10(10925—1)}

or /(x-8)(2-x) to be defined

(l) (x-8)(2-x)=0
(x—2) (x—8)<0 -~  2<x<8

>0

Now Letsayy= Iogo310 (log,5 I0922)=Iogo_3$ (log,5/2)

Let y<0 (assume)then '090.3$ (log,5/2) <0

ﬂ log,5/2 > 1 = log, 5/2 >% = g > 210 which is true

So y<0

/\
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so denominator is — ve and numerator is +ve, so inequality is not satisfied,

thus [(x-8)(2-x) =0

x=2,8 .. [0)
Now  2x-3> 31
= (x = 3) > log, 31 = x > 3 + 10g,2*° (approx)
= XxX>79 =x=8

3Y ‘
4% (j —1]n(x+2) -

4 2[ 1 0 a4

13=. <0
(x—4) (x+1)

14.  Jlog,{log,flog,(x* —2x +a)}}
for defined Iog4log3logz(x2 -2x+a)>0

= Iog3logz(x2—2x+a)2 1= Iogz(x2—2x+a)23
= x?—2x+a>8 = x2—2x+(@—-8)=0
= D<O

4-4@-8)<0 = 1-a+8<0
= a=9

15. domain x > — %

log,, . ,(6x* + 23x + 21) =4 —log,,, , ,(4x* + 12x + 9)
log,,,.5(2x +3) (3 +7) = 4 —log,,, (2x + 3)?
1+log,,,,(3x+7)=4-2log, , (2x + 3)
log,,.,(3x +7) =y

y + 2.3-0 = y=1 ory=2 =N xX=-2,, ——4
y

1

X#-2,—4 SO X=—=—
4

PART - 1l

1= n(AUB)=280
Now n(A' N B') = n(A U B)' = 2009 — n(A U B) = 2009 — 280 = 1729 = 12> + 1= 10>+ 9°

2. N(A—-B)=1681-1075=606=4+2x301=4+2x7x43=(2)2+2x7 x 43

3. ForAnB
X+ (x=1)p2=1 = X3+ xE=3x2+3x-1=1 = 2¢=-3x2+3x-2=0=(x-1)(2x2—x+2)=0
- x=1 = y=0 = x,y)=(1,0)
ForAnC
X+ (1=xP=1=x3+1-3x+3x2-x3=1 = X=-x=0= x=0,1=(x,¥y)=(0,1)(1,0)
4, n(M) = 23, n(P) =24, n(C)=19

NMAP)=12,nMAC)=9,n(P~C)=7
nMAPAC)=4

NnMAP AC)=nMn (PuUCY]=nM)=nMn (P UC)) =nM)—n[(Mn P) U (Mn C)]
=nM)=n(MAP)—nMAC)+nMAPAC)=23-12-9+4=27-21=6

NP~ M AC)=nPAMuCY]

=n(P)=nPA(MUC)=nP)=n[P~AM)U (PAC)] =n(P)=n(P A~M)=n(P ~C)+n(P~AMn C)
=24-12-7+4=9

n(C AM AP)=n(C)=n(C AP)=n(C AM)+nCnP M)

=19-7-9+4=23-16=7
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5. cla—-b)=a(b-c) = ac—bc=ab-ac = 2ac =ab + bc
2ac 2ac
— =a+c = =b
b a+c
log(a+c)+log a+c:—ﬁ
log(a+c)+log(a+c—2b) _ a+c
Now =
log(a —c) log(a—c)
_ log(a+c)+2log(a—c)-log(a+c) P
log(a—c)
6. log,a. log,a+ log,b. log.b + log,c. log,c =3
2 2 2
N (logay® , (logby® . (logc)® _
logb.logc loga.logc loga.logb
= (log a)® + (log b)3 + (log c)® = 3 log a.log b.log ¢
= loga+logb+logc=0 (- a,b, care distinct)
= logabc=0 = abc =1
_ 1
7. A =log,4 = 3
B =log,9=2
42 192 =10°%% = = 83=839%"" = = x=10
8. ’=al=k = b=k"?, a=k"? and d*=c®=1r = c=A", d=214
Nowa-c=9 = kK'3-215=9

Letk3 =25~ a¥=16 =  k=25%=5%and2=16°=2%
=  b=(59"2=125d= (220" =32

Now a-c=9 = B — )=

let ~ Kk'¥=2521"=16

= b=(59"2=125d=(220)"" =32

Nowb —d =125 -32=93

b+d 157

—— =03.829
a+c 41

9% log,, (2x2-21x+50) = 2
(i) 2x2 -21x + 50 = 100

=2x2-21x-50=0 = X ==2, =

10. Domainx—1>0andx+1>0andy—-x>0
x> 1 x>-1 X<7
= xe(1,7) ... (i)
—log, (x=1)—log, (x +1)=1+log (7-Xx)
22

2 2
(72—x) -1 (72—x)
x< -1 x< -1
= X2+ 14x-51=0 ; (x+17)(x=3)=0

x =3 orx = — 17 (rejected) ; x=3

—log, (x2—1) + log, (7 —x)?> =1 ; log, =2

1. Iog1§x+log1ox2=log1§2—1 ; Iog1§x+2log1ox+1 =Iog1§2
= (log,,x + 1)?=log,? 2

log,x+1==log, 2 : X = — and 5
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12,

13.

14.»

15.

2009 _ (2009°%(2010)
2010
= Taking log both sides w.r.t. x
19,2009 + 1 —10g, 2010 = log,2010.10g,2009 = 12009 ,4_fn2010 _ Fn2009(n2010
nx nx (/nx)
= ¢n[ 2009 Lnx+ (fnx)? = tn2009 ¢n2010
2010

Let /nx =t, t2 + /n 20093, 12009 12010 = 0
2010

sum of roots = —/n (2009} = Inx, + (NX, = —/n (2009} =/n (%j

2010 2010 2009
_ 2010

XXy = ——
- 27 2009

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

(logx)2 —logx —2 >0

x>0 ()
(logx—2) (logx +1)>0
= logx<—1 or log x> 2
= X< ior x> 100 cee(il)
10
(i) M (i) = X € (0,%})[100, oo).
X1 L e (w0, -2) U (1, o)
X+2
andx+3>0 = x>-3
X+1
If lo >log,(x + 3
Q{X+2J g,(x +3)
1- 3 2
X+1 ox—3 - X+1-(x+3)(x+2) -0
X+2 (x+1)
X+1-x% -5x-6 X% +4x+5
>0 = — <0
X+1 X+1
== X >—1
ans. (-1, «) = -a =-1 = a=-1
X+1
If log, (x+2j< log,(x + 3)
x+1 < x + 3 then solution is (-3, —1)
X+2
log,,(x + 5)? > log,, (3x — 1)?
(x+5)2>0 = xeR-{5 ... (i)
(Bx=12>0 = XER—{%} ........ (ii)

(x+5)2<(3x—1)2

= 8x2-16x-24>0

= x2-2x-3>0

= x=3)x+1)>0

= Xe(=o,-1uB,x . (iii)
(i) M (ii) m (iii) gives

(=00, =5) U (-5, —1) U (3, x0)

p=-549=-5,r=-1,8=3

/\
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PART - Il
1.
a 2a a
SO a—-1+a?2-2a-1=18
a=5 -4 a=5
log;135 log, 5
2. N=—3"__ "% = (log, 27 +log; 5) —(log; 15) log, 5.log, 405
logi53 109405 3 (93 % ) ( % ) 9527109
= (3+log;5) (1+logs 5) — log,5 log,(81 x 5) = (3 + log, 5) (1 + log, 5) — log, 5(4 + log, 5) = 3
5
3= (logx)? +log,, — =1
X
= (loggx)? +log, 5 — log, x = 1
- (log, X + logs 5 B logs x _
logs 5+logs x  logs 5 +logs x
= (logyx)? + L logs x__
1+logsx  1+logs x
Let logx =t
2
2 + L_ L:’] _t (—1+t)+1_t =1 = t+e+1-t=1+t
1+t 1+t 1+t
t+t2-2t=0 ; t(r+t—-2)=0 ; tt-1)(@t+2)=0
t=0,1,-2
logx =0, 1, -2
x=1,5,l
25
4. log . 16 + log,, 64 = 3 = 41log.2 *+6log, 2=3
= 42+ 6. = 2_, 6 =3 butlog, x =t
log, x log, 2x log, x 1+log, x
2,18 = 2+2t+6t=23t+ 32
t 1+t
= 3t2-5t-2=0 = 3t2-5t-2=0 = Bt+1)(t-2)=0
1 1
= =—§,t=2 = Iogzx=—§ log, x =2
_ 1
= X 21/3 X—4—21T
(log x)z—glog X+5
5. x[ 2T L3\/5 = (Iog3x)3—g Iog3x+5=logx3\/§

(logs x)2— %Iog3 x+5= glogX 3

=
= 2 9 = 3 3 2 =

Letlog;x=t = t_5t+5_2_t = 2t -9t +10t-3=0

t = 1 satisfies it 23 -92+ 10t -3 =22(t=1) =7t (t—=1)+ 3(t=1)

= (t-1) (2t2—7t+3) =(t-1)@2t-1)(t-3) = t=1 t= % t=3

= log;x =1 log; x = % log; x =3

= x=3 x =312 X =27.
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6. log; x +log; y =2 +log, 2, log,,(x +y) = %
= log; xy =log; 9 + log, 2,
= X +y=(27)%3
= xy =18,
= x+y=9
= Xx=6orx=3y=3,y=6 asx>0,y>0.
7. (109408)x? — (10g4(5)x + X — 2l0g,2 = 0
log (10}
(1 - 10| g - 2 _
(A) sum of roots = (1-10g105) _ S ) _ ~1091p2 _ _1rationa|
logyo 8 logy 8 3logyo 2
21 2 -
(B) Product of roots = 229102 _ 2
logyp 8 3
. 8x10
(C) sum of cofficient = log,,8 —log,;5 + 1 —log,44 = log,, =
X
= log,y4 = irrational
(D)  Dirscriminant = (log;,2)? — 4log,, 8(~210g,(2) = (10g,(2)? + 24(10g,,2)?

8.»= x=aP

= 25(l0g,42)? = (5log,2)? irrational.

(D) If ais rational & b is rational then x may be rational
eg. =22

©) (2

B (2%

(A (2%

9. log,3 > 1, log,,10 <1 = log,3 > log,,10
log,5< 1, log,8 > 1 = log,5 < log,8
log,26 < 3, 10g,9> 3 = 109,26 <log,9

3 2 3 2
log,;15 < 1, log,,11 > 1 = log,;15 < log,,11
1 1 1
10. —<lo X<2= —— <X —
2 = %90 100 J10

PART - IV

Sol. (Q1to 3)

H

N

n(H U B) = n(H) + n(B) - n(H N B)
1000 = 750 + 400 — n(H N B) = 150

Now

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

n(only bengali) = n(B) — n(H N B)
400 - 150 = 250
Sol. (Q4to6) Letlogx=t = 1+t+4(5-4t)=3(5-4t)(1 +1)

21— 15t =15 + 3t — 12t2

=N 12t2 - 18t +6=0 =N 22 -3t+1=0
t=1,t=1/2 = x=4" or
x=4"2=2
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Fundamentals of Mathematics-1 / “_

A=sumofroots=4+2=6

forB:2M=3,3"=4 = m = log,3, = n = log,4
= Now mn = log,3.(10g;2%) =2 B =2
for 109X | ljog xP=1 = A—t+B(1+)=1+t
1+log; x
= P+td—t=t
+t2-2t=0 = tt?+t-2)=0 = t=0,t=-2t=1
x = 3t = x=3°=1,x=3=3x=32=1/9

sum of integral root=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
8.
A
y=_X+2 y=3x
—_—
>X
9.
A
y=logi2x y=7"
—
»X
EXERCISE # 3
PART - 1|
1. Obvious
2. Obvious
3.=» 2log, log, x +log,,, Iogz(2\/§x)= 1 = log, (log, x)? - log, log, (2\/§x) =1
2 2
log, x log, x
= Iogz—(gz) =1 = —:(392)=2
Iogz(Zx/EX) E+Iogzx
let log, x =y
y2-2y-3=0 = (y-3)(y+1)=0
o y =3, -1 = log, x = 3, -1,
but log, x > 0
log,x = — 1 is not possible = x =28
4= log,, logg (x2 + 7) +log,,, log,, (x2+7)1=-2
2
= Iog3,4% log, (x2 + 7) — Iogzw =-2

let log, (x2 +7) =t
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Fundamentals of Mathematics-1 / “_

= Iog3,4% —Iogzé +2=0 = Iog3/4% +1_(|ngé_1j =0

t

t t
= Iog3,4z = Iog2Z = Z= 1 = t=4
log, (x2 +7) =4
this gives x =% 3
5. %Iogz(x—1)=log2 x-3) = IX-1=x -3
(x —1)=x2-6x+9 = x2-7x+10=0
(x=-5)(x-2)=0 but x = 2
: x=25
2
6. Given f(x) =w
x* —5x+6
2
(i) when 0 < f(x) < 1 then 0 < "2‘6—“5 <1
(x* —5x + 6)
2
(x=5)(x-1) >0and X —-6x+5 _1<0 - (x+1) S
(x=2)(x-3) x?> —5x+6 (x=2)(x-3)
= x e (-1,1)u (5, 0)
(i) when f(x) < 0
‘ oS\
1 2 3 5
(x=1)(x-5) <
(x—=2)(x-3)
= xe(1,2)uU(3,5)
(iii) f(x)>0,x € (o, 1) U (2, 3) U (5, »)
(iv) fx)<1= AT
(x=2)(x-3)
-4 ’o P73 -
e (-1,2) U (3, )
(A) —1<x <1, f(x) satisfies p, q, s
(B) 1 <x<2, f(x) satisfies q, s
(C) 3 <x <5, f(x) satisfies q, s
(D) x > 5, f(x) satisfies p, r, s
7= (2x)m = (3y)™
= /N2 ¢n(2x) = /n3 /n(3y) =/n3 (/n3 + (ny)  ........ (1)
also 3™ =2™ = /nx/(n3=/(ny¢n2 ... (2)
by (1) = /2 /n(2x)= /3 (fn3+ fny) = 2. /n(2x) = /n3 {fnS + ”‘me}
= Nn22 (n2x = (n?3 (/N2 + /nx) Zn 2-/(n 3) (tn2x)=0 =>/M2x=0=x= %

1 1 1
8w Llet [4——— |[4———. . .=t /4——t—t S 4-——t=t=
J 32\ 32 32
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1 —1+\/1+4X3J§x12( 1417

{2+ t-4=0 = 328 +t- 12J2=0 =
2 2x342 2x32
- 16 18 t= 8 =3 and = is rejected
6v2 sf f V2 f
4 _ 2\ _ _

so 6 + log,, 3\/, 372 IogS/2 9] ~ 6 +log,, 3 =6-2=4
9%, 3 =4 x=(x—1)log,4 = x(1 - 2log,2) = - 2log,2

x = & Ans. (A)

2log; 2 -1
Again xlog3=(x-1)2= x(log,3-2)=-2=x= ;Ans. (B)
2—log, 3
X = 11 = L Ans.(C)
1-—log, 3 1-log, 3
2
1

10, ((log, 8" Jouxtoo x (7 )"

(log, 9)**%="2 (2) =4.2=8

PART - Il

1. Obvious 2. Obvious 3. Obvious 4. Obvious
5. Obvious 6. Obvious 7. Obvious 8. Obvious
9. We have, AUB=AuUC = (AuB)nC=AuC)nC

=>AnC)uBnC)=C [ (AuC)nC=C]

=>AnB)u(BnC)=C (i) [*-AnC=AnNB]

Again, AuB=AuUC

= AuB)nB=(AuC)nB = B=(AnB)u(CnB)

=>(AnB)u(CnB)=B = (AnB)yu(BNnC)=B ...(ii)

From (i) and (ii), we get B=C
10. Every element has 3 options. Either set Y or set Z or none

so number of ordered pairs = 3°

11. X={0,9, ....... 40 —3n -1}
Y={0,9,...,9nNn-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
12.% (X275x+5)x2+4x760:1
—-b5x+5=1 x2+4x-60=0 x2—bx+5=-1
-5x+4=0 =-10,x=6 x2—5x+6=0
x=1,x=4 x=2,3
at x=2, x2+ 4x—-60=-48
.. x=2isvalid

at x=3,x? + 4x — 60 = -39 (odd)
: x = 3is invalid
x-1 2,4,6,-10
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13.  n(P)= {@}46

3
n(C) = {%} = 28
P C
M
n(M) = {%} =70

n(PuCuM)=nP)+nC)+nM)-=n(PNC)-n(C~AM)=n(Mn P)+n(P~"MnC)
140 140 140 140
=46+28+ 70 - - - +
e[ [
=144 -9-14-23 + 4= 102
so required number of student = 140 — 102 = 38

14. n(A u B) =n(A) + n(B) — n(A n B)
=25+7-3
=29
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