Fundamental of Mathematics

MATHEMATICS

Bl Exercise-1 |

PART -1: OBJECTIVE QUESTIONS

1. Sol. x2<4 > X€[-2, 2]
X>-4 x={-2,-1,0,1, 2}

x? _4x+3 ~
2. Sol. 2x +1

3<0

- 10 {1,2,3,4,5,6,7,8,9)

14x(x —4)—(9x - 30)(x +1)

3. Sol. (x+1fx-4)

14x2 —56x — (9x2 — 21x — 30)
(x+1)(x-4)

(x—1)(x—6)<
o x—a) <"

<0

<0

— + -_ +
] l

—1 1 4 6
= x € {0,5}

7+9(x—2)+(x—2)(x—3)<0 X% +4x-5 " (x-1)x-5)

i sol (x-2)x-3) _h2x 3 Y 2k 3

-5 1 2 3 No positive Integers

5. Sol. —5<x<10 means x=-5,-4,-3,....... 9,10
and 0<x<15 means x=0,1, 2,....... 9,10, 11, 12,....15
Required integers values of x are 0,1, 2, 3, 4,........ 9 = Number of integers values of x = 10

x% -1 x? -1-6x-15 x? —6x-16
— <0 - <0
6. Sol. 2X+5_3<0 = 2x+5 ~, 2x+5 N

X% —8x+2x 16

2)
X+
2
x(x—8)+2()<—8)<0 ()(—8)()(—2)<O /-\ /
5 5
. x+E . )-(+5 %% 4\_—/8

X € (o0, =5/2) U (=2, 8)

<0

7. Sol. 5x+2<3x+8 = 2x<6 => x<3 ..()
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X+2 X+2 -3x+6
X-1<4 = X-1-4<0 = x-1 <0
xX-2
= Xx-1>0 = X € (—0, 1) U (2, ») ...(ii)
Taking intersection of (i) and (ii) X € (0, =1) U (2, 3)
8. Sol. Xx2+9<(x+3)2<8x+25

= Xx+3)2>x2+9=> x>0 L. 0]
and (x+3)2<8x + 25 > X2—2x-16<0
> xe@-VI7 1+ V17y (i)

i) N Gi)=xe© 1+ V17

Noumber of integers =5

X*(x* —3x+2) X (x-1)(x-2) _

9. Sol. x2-x-30 o (x+5)(x-6)

X#-56 AN ~_ %
X € (-0, —5) U1, 2] (6, o) {0}

10. Sol. XE(-»,-9) VY (-9,-3) VY [-1,0) VY (0, 2) [4, 6)
so +ve integral solution

2 1 2x-1
- - =0
11. Sol. x2-x+1 x+1 x*+1
2x+2-x2+x-1 (2x-1) 3x+1-x% —2x+1 —X? 4+ x+2 X2 —x-2
- =0 20 ———= —=<0
x3 +1 x2 +1 = X2 +1 = X341 = x°+1
(x+1)(x-2) (x-2) <0
= (XN -x+1) g o (KF-x+1)
required value of x, {0, 1, 2}
_4
12. Sol. a%*t=1= log w.r.t. a — 4 + 5logab = logal = logab = 5
[_i} 25-16 9
Now loga(a®h®) =5 + 4logab =5+ 4 \ 2 5 5
1 1 1 1 1 1
13, Sol. 1+log,a+log,c  1+log.a+log.b  1+log,b+log,c _log,abc | log.abc _ log,abc

= l0Qabc b + 10gancC + l0ganca = logascabe = 1

1 1 1
IogJbc abc .\ Iocha abc .\ Iog\’,ab abc

14. Sol.
= loQabc ‘/E + lOgabc ‘/C_a + loQabc \/5 = lOgabc abc =1

15. Sol.  logz (5 x 2).logz2 (24 x 5) — (log25)log:2 (25 x 5)
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

3|

= (log25 + 1)(4 + logz25) — l0g25(5 + 10g25), let log25 =t
=(t+1)Ad+t)—t(5+t)=t2+5t+4 —5t—t>=4 = 4log22 = l0g216

3
2'092114 a 3Iog27 (a® 1)

-2a

Sol. y= 74Iog;;49&1 —a—1 N 2'°921f4 & _ g4loga _ a

300927 (a%+1) _ - glogs (a”+1) _ 4241 N 740sca _g2ma _ o

a*—(a®+1+2a) a*-(a+1)°
y= a-a-1 - a’-a-1 -—g4a+1
Sol X — Dlog3d y = 3I0g2 —logd  _ X
-
Sol. loga(@b)=x = 1+logdb=x = logab=x-1 = logha = X—1
1 X—1+1 X
Now logs (@b) =1+ logra=1+ X—1= x-1 =x-1
Sol. logioTt is quantity lie between 0 to 1.
n
- log,| —
(P)F P) - n= i

Sol. logr logp = =—loge p" =-n independent of p.
Sol. logio (log23) + logio (logs4) + logio (10g45) + ........ + 10g10(10g10231024) = log1o (log21024)
= log10(log221°) = log10(10) = 1
Sol. Clearly Domainisx >0 and x # 1
Sol. Let logz x =t

1-t/2 -1 <0

1+t 2

1-2t <0 2t-1 >0

1+t = t+1

1 1

logox < -1 or logox > 2 >x< 2 or x= V2
Sol. logp(logq(logrx)) = 0 => logg(logx) =b = logx=q= X =1T1q ... (@
and logq(logr(logpx)) = 0
> logr(logpx) =1 = logpx = => X=Pr e (i)
from (i) and (ii) pr = rq
=3 p = rair

X2

Sol.  2logiox —logio(2x—75)=2 = 2X-75 =102 =100
= x2 — 200X + 7500 = 0 = X =50, X = 150
sum =200
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IR Vig) . 12
+ ~ ~ 22
26. Sol.  logx logis ( ): 3 = logx |0918( ) =3 = logx 2=3
1 1
= X1/3 = 2 = x=8 = 1000 x = 125.
27. Sol. 3™ _2x-320 >  x-2x-3=0
x=3)(x+1)=0 = x=3,x==-1 but x£-1
~ X=3.
28. Sol. V10g10(=x) _ logo|x] = —x>0 o WI0g(=X) g
x| = —x = = log1o(—x)
logao(-x) (090X =1) =
logio(—x) =0 logio (—x) =1
= —x=1 —x =10
X==1 x =-10.
2
log . (x*-3x+2)>2 {\/25}
sin
29. Sol. 3 > X2—3x+2< = 4x2 —12x+8<3
>3
= 4x2 —12x+5<0 = (2x=5)(2x-1)<0 = X € 22
But domainx2—-3x+2>0 = x-1(x-2)>0 = X € (—, 1) U (2, ©)
223
Hence x € 2 2
log,s (x—-1)
30. Sol.  logo (X — 1) < logo.oe (X —1) logos (x — 1) < 2
=> logo3 (x—1)< 0= X=1>1 = X>2
31. Sol. 2—1log2 (x2+3x)>0 => log2 (x2+ 3x) <2
X2+ 3x>0 = XE(—0,-3)U(0,o ... 0]
and X2+ 3x <4
= (x-1)(x+4)<0 = xe[-4,11 .. (i)
@) N (i) > x € [-4,-3) U (0, 1]
32. Sol. logo.s logs (x2—4) > logos 1 logos logs (x2—4) >0
> x2—4>0 > X € (=0, =2) U (2, ) (i)
logs (x2—4) >0 > x2-5>0
o> xe(wo—V5) U (V5 ) .. (ii)
logs (x2—4) <1
> x2—-9<0 => X € (-3, 3) ... (i)
(@) N (i) N (iii) = xe(\/§—3,)u(\/§,3)
[1Jx2—2x 1 2
33.  Sol. \?2 < [2} = Xo— 2X > 2

4|

= X—2x-2>0 ='XE(—00,2—\/§)U(2+\/§,00)
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34.  Sol. |[x-4x+3| =x2—4x+3 (x-1)(x-3) =0
—(x?>—4x+3) (x=1)(x-3)<0
Y = X2—Ax+3+x=T X € (—o0,1U[3,%)
X2—4x+3+7-x=0 xe(13)

35. Sol. vy= -1 -2x —0<X<-3
5 -3<x<0
5—2x 0<x<2
1 2<x<3
2x -5 X>3

36. Sol. If p is solution, then —p also will be another sol.
37. Sol. Let x-1]=t ; t2-3t+2=0 = t=1,2
x-1] =1 x—1| =2
x=0,2 x=-1,3
38. Sol. Minimum will be at x =1 ; f(1) =2
39. Sol. [x-4| =5 or [x-4| =3
x=9,-1 x=7,1
40. Sol.  |x3—9x2 + 26x —24| = |x-2| [x=3]| |x—4|
When x€l ; above 3 are consecutive positive integers, hence multiplication can never be a prime number
41. Sol. y= —2X + 1 XE(—0,—1)
3 x€[-1, 2) y>3 VxeR
2x-1 XE[2, o)
42, Sol. -1<[|x-2]-1<1
0 <|x-2|] <2
[x-2]>0 and [|x-2|<2
XER 0<x<4
43. Ans. Xx€[-5, 3/2]
Sol.
| [l 1
| T |
-5 3/2 8
(-3x-2) < (8 —x) 8-x<8—-x 3Xx+2<3-x 3x+2<x-8
xz-5 xe[-5, 3/2] x <3/2 x <=5
(reject) x=3/2 (reject)
44. Ans. x€[2,5] u{-1}
Sol. [-x2+ 4x + 5] + [x2 —x = 2| = |3x + 3]

5|

Solvefory=7x+1 = x=4/9

[a] + |b|=la+b]|=ab>0
(X2 —4x - 5)(x* =x-2) <0
(x+ 1)?2 (x-5)(x—2) <0
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45, Sol. Case- | Case-ll
log2x >0 log2x <0
X >1 O0<x<1
log2x > 2/3 —logz2x > 2
z s
x > 23 x< 4 xe L 4
(x+Dx =N =1 _,
46.  Sol. (x=1)
+ _
——+— 1,0
-1 0 1
6x° —5x-3 2x? +3x—27
47. Sol. X' =2x+6 _4<0 o X' -2x+6 <
denominator x.—2x+6>0 v xer ¢ D<0)
then 2x2+3x-27<0 => 2x+9) (x—-3)<0
9 81
-2 <x<3 = 0O<x.< 4
-3
(Bx)mac = 4\ 2/ =81 = (4%2)mn = 4(0) = 0
j’a > 1 1
48.  sol. o +1 = @—-4a+1<0 = a+ & <4
1 1
Nowa+ ¢ =1 . But o+ & >2
SO reject
3+4J9-4
and a+ =3 = a2—-3a+1=0 = o= 2
3+45
= a= 2
two real values
49, y2=6+y=>y=3
l0g2 l0ge3 = 1
50. Sol. logs625=1=>5%=4a'
a=>5, 25,625
y=x 2
51. Sol. xy =15; Xy =15=>y—x=2
y=5;x=3
<
52. Sol. b=a2,c=b2, 8=33=> c=27a= b2 =27a = a4 = 27a
= a=3,a>0
c=81,b=9

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

6|
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53.

54.

55.

56.

57.

58.

59.

60.

7|

a(\ogs 77 _ (a\og37 )IOQZ‘?

Sol. = 27°%7 - 27°%7 _—7.-343

2 log; 11
b(\09711) _ (b\ogyﬂ) g i} Ageo :11mg?49: 1

| 252 logy; 25 log,; 25
C(UQM ) — (C|°91125) " (\/ﬁ) 25‘0911\;ﬂ _

hence the sum is 343 + 121 + 5 = 469

4 4
In(x +2) —0
Sol. X2*3X*4503 -2
I , (x=1)2
Sol. %Yoz x=1) l0go.2(x —1)
logo.2(x —1) > 2logo.2(x—1)
(x=1)<(x-1)
=>X>2
Xx—-1
Sol. Domain X+2 >0=>x<-2o0rx>1

(X—‘l) (x—1)

Since logel0 > 1 = log: X+2)59 5 \X+2)5 5
X+5

= X+2<0=>XE(—5, —2) :integers:{_4,_3}

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

Sol.
P=2
no. of values = 1

Sol. la] + |b|=|a+b]=>ab.>0
Xx+5)X)(1-x)>0
X3(x+5) (x-1)<0
- =+
-2 0e 1
X € [-5,1] = {-5, 4,-3,-2,-1,0,1}

—> x-3 —0<x < —1

fo)F—»3x-1 -1=<x<1

Sol. L—p» x+3 1<xX<w»

maxat x=1f(1)=2-2|1-1|=2

Sol. X=2+ly|

[x+1]+y=5

2+ ]yl +1[+y=5=3+|y[+y=5
y+lyl =2

y>0=>y=1; x=3
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PART -1l : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING
A-1 Ans. (1)

Sol. Since 0 < \/ﬁi\/ﬁ <1 |Oglo(\/ﬁi\/ﬁ)<0
Since 0< V1413 <1 Iogo,l(\/ﬁ—m)>o

A-2 Ans. (1)
Sol. Statement-1: y =logus(xz — 4x + 5) is max.
when x2 — 4x + 5 is min.
Letf(x) =x2—4x +5
= x=2)2+1
f(X)min =1
Ymax = |0g1/31 =0
Statement-1 is true

\y:logﬂx:0<a<1
&"

Statement-2: logax<0 forx>1,0<a<1
Statement-2 is true and
correct explanation for statement-1

Y

A-3.  Ans.(1)

Sol. If a & b are of same sign then |a + b| = |a| + |b| ab>0
x=-2)(x-7)>0 > Xx<2 or x>7
2X=9=xX-2)+(x=7)

Section (B) : MATCH THE COLUMN
B-1. Ans. (A~ (p). (B) ~ (), (C) —~ (. (D) — (a)

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT

log, 135 log, 5
c-1. Sol. N = logs 3 _log,,s3 _ (log, 27 +log, 5) (|093 1 5)
_ (3+log;5) (1+log, 5)

—logs 5.l0g3 405

—logs5 logs(81 x 5) = (3 + logs 5) (1 + logs 5) — logs 5(4 + logs 5) = 3
3)(

2% |092X

logsx

C-2. Sol.

8|
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C-3. Sol. —wo<x<-=2 > f(x) =3

-2<x<1 f(x) = |2x + 1|
1<x<ow f(x) =3

y=3 y=3

-2°)
2
+ — — +

C-4.

9|

Sol.

_§I Clle F«’Iln3 (_m,_g}
2 X € 21y (tn3,00) U {0}



