Comprehension # 4

24.

Ans.

Sol.

25.

Ans.

Sol.

Given g(x)=sin1,h(x):x2+ 2x+ (A +1) and u(x):lJrcosi2 Let
X X X

2n+1
ﬂm=mnnguhh“Xnd
oo x4+ 3X.U(X)

On the basis of above information, answer the following questions:

lim f(x)is equal to :

(A)O (B) 2 (C)5
(D)

1
Sin—

lim f(x) = lim xsin— = lim —X =1

X—>o0 X—>0 X

B

If Iirr?J f(x) = 2, then the value of A is ;

(A) 10 (B)5 (C)2
(B)

xealisin % + (X2 +2x+ (A +1)

f(x) = lim

x2" + 3.x(1 +cos izj
X X

x.(x?)" sin L X%+ 2x+ (A +1))
= lim -

X—>00

(x*)" +3.x (% +COS 12}
X

X2 +2x+ (A +1)

3(1+x-cos12)
X

x.(x%)" sin o X+ 2x+ (A +1)
X

f(x)=
1+ 3(1+ xcos1)
el
I-sin—
X
~.~Iirr(1)f(x):2 :LH:Z =>Ar=5

(D) 1

(D) does not exist
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Numerical based Questions :

26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.
Sol.

sinx + ae* + be™* +c|n(1+x)

If Iinr(l) 3 exists, then find the value ofa+b + ¢
X—> X
(0)
I_:”msinx+ae"+bc93"‘+cln(1+x)
X—>o0 X
x° x x> X x x> x° 2 X
X———|+a|1+ -+ 4+ [+b|1-"+ "+ [+C| X— "+
, 3! 1 2 3! 1 21 3! 3
= lim 5
X—>00 X
(a+b)+(1+a-b+c)x+ N ) Y ("R R
. 2 2 2 ). I
= lim 3
X—>0 X
e b0 L gl Lo EWE L E
2 2 2 IR S
Solving first three equations, we get c= 0, a= —%,b =%

a+b+c=0
K(1—4 Kz—xz)

x2\K? - x2

Let K > 0 and X=Iin‘(1)
n—

(2)

Let x = K sin@
.1 (1-4Kcosb0
-0 K< \ sin“0cos0
% ERite i
4 k
x—-1 x=>1 xX+1 X
If f(x) = ' , - ,

then fing f(g(h(x))) is equal to

0

Jim (g (h ()
LHL x—> 0"
i h00 = 07
fim. (g(0)

then xgr8+ g(x) =1

1
o

im0 =11

RHL x— 0%

is finite then the value of AK is
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29.

Ans.

Sol.

e P00 =0

s0O XgrBJr f(g(x)) =0

LHL =RHL. =0

1-x
Let Lim x /n {e(1 + 1} ] equal ™M where m and n are relatively prime positive integer.
X n

X—>w

Find (m + n).

5

e(1+(1/x))
(1+ (/%))

= Limx {1+£n(1+1j—x En(1+1D
X—>0 X X

putXZ%; asx > o, t—>0

mn(1+ t))
t

[= Limxﬁn[

X—>0

} (0 x 0 form)

Hence /= I?lr(r;% (1 +n(1+1t)—

= Lim| m(1+ ) 200D
t—>0 t2

Y _q_
=1+Lir51 (eigy] where In(1 +t)=y; 1 +t=¢Y, hencet=¢* -1
y— y
1 2 m
=1+ -==== = (m+n) =15 Ans.
2 2 n
30, Letf(x)=ax?+bx?+cx+d and g(x)=x2+x-2.
2 2
If Lim 1@ - 1 and Lim R _ 4, then find the value of 02 - d2
x—1 g(x) X—> -2 g(x) a‘+b
Ans. 16
Sol. gX)=x2+x-2=x+2)(x-1)
Now Lim L% and Lim f(x) both exist

x—>1 m X—>-2 m
hence f (x) = (x — 1)(x + 2)(k,x + k,)
Lim (kpx-+k;) =1

= k+k-1 (1)
and  Lim (kx+ky) =4
=  k,—2k =4 2

On solving (1) and (2), we get
k,=-1and k,=2

Hence cubic f(x)=(x—-1)(x+2)2-Xx)
=—x3+x>+4x—4
a=-1,b=1,¢c=4, d= -4

c?+d® _ (4P + (-4 _

16 Ans.
a’ +b? -1+ (1)2

Hence
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X=1-x%-5

_ X2-5X+6
31. If Lim M can be expressed in the form ﬂWhere a, b, ¢c € N,
x=3 | X +1-x+1 c
then find the least value of (aZ + b2 + ¢2).

Ans. 29
Sol.  Rationalising the N' and Dr of the base, we get

Base = Lim (—w/2x+3—x} lm (\/2x+3 —x)(\/2x+3 +X (\/m+(x—1))
8 (Wit ox 1) | (et = (x= 1) (V2x+ B 4 x)(Vxer T+ (x =)

=Lim

X3 (x+1—(x—1)2)(M+x)

35557 - Sl 30 5
Again rationalising the exponent, we get
L x2 -5 _ = (X—1—\/E)(x—1+\/m>
x>3 x> _5x+6 x—3 (x2—5x+6)(x—1+m)

x>3 3| 3x-x°

(2x+3x2)(\/ﬁ+(x1))J . 2(2“3_)(2]

_m (x? -2x+1-x*+5) R —2(x - 3)
T (X — . X D RS (O A 1 e

_ ) - 4
=Lim = = —
>3 (x_2)(x—1+x2-5) (N4 2

o 1
_(8Y2 92 3 3,2
) T e

85

Hence (a® +b?+¢2)=9+4+16=29 Ans.

=a=3,b=2,¢c=4

x° +1+g(x4+x2) —2(x5+x)

32. Let Lim = = where p, g € N.
x>1 X% 4+ x+6x° —4x* —4x? q i
Find the smallest value of (p + q).
Ans. 13
Sol. L= 1 lim 3x° -8x° +5x* —8x+3 (9) _Tlim (x=1*(3x* +4x+3) (9}
: 3 x(x — 1) o) 3*1 x(x —1)* 0
. 2
_1 IXIT1 3x“+4x+3 _10 Ans.
3 X 3

Note that if f(x)is a polynomial of degree 6 such that f(1)=f'(1)=f"(1)=f"(1)=0
then f (x) = (x — 1)* (ax? + bx + ¢)

Alternatively : Using L'Hospital's rule 4 times, we get
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6x° + > (44 +2x) — S (5x* +1)
. 3 3 0
x>1  Bx* +1+18x° —16x° — 8x 0

30x* + §(12x2 + 2) 8 20x +0)
= Lim 3 3 (Qj
3 2
x->1 20x” + 36x —48x° -8 0
120x°® + 40x —160x? (0}

x>1 60x° + 36 — 96X 0

. 360x*+40-320x 80 10 p
= Lim == _—== :>-_=13
X—>1 120x — 96 24 3 q F-d
x® +1+§(x4 +x2) - §(X5 +X)
Alternatively : Lim 5 3 5 43 5
x—>1 X7 + X +6x” —4x" —4x

. 3(x3+13j+5(x+)1()—8(x2
. X
T , 1
(x +2)+6—4(x+)
X X

3(t°-3t)+5t-8(t*-2) 1
= —Lim > (Put x+—=t}
3 to2 t* -2+ 64t X
1. 3t°-8t*—4t+16 o)
= —Lim 5 e
Ly = t°—4t+4 0
2
=1Lim (ot -16t-4) (0
3 to2 2t-4 0
- 1Lim UL —0 il P (Given)
3 t>2 2 3 q
= (ptq)=10+3=13]
Matrix Match Type :
33.  Match the following
Column -1 Column - i
2
() [T X L (P)8
x—>0 X +SInXCcosxX
oy 21,2
(B) lim tan[—m~]x 2—[—n Ix Q) 0
x—>0 sin” x

[.] denotes greatest integer function

2
(C) lim !X] (R) 4
x—=0 | sin X tan X

where [] denotes G.I. function

.2
(D) Tfim — 25X (S) -1
x>0 2—,/2(1+cosXx)

Ans. A-Q,B->Q,C->QD->P

Ans.
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.2
Sol. (A) lim -— X

x—>0 X +sin X cosx

sin x

lim - —~ =0
x>0 — = 4cosX
sin x
2 2
(B) lim tan( IO)X2 +10x
x>0 sin“ x
2 2
lim tan( 120)X + lim 10x
x—0 sin“ x x—=>0 sin” x
PN AP 2
lim tan( 103)( x (-10)x + lim 10);
x=0  (=10x7) (sin2 X) x=>0 sin” x
=-10+10=0

(C) Let f(x) = x2 — sin x tan x
f'(x) = 2x — sin X sec2x — cosx tan x
f'(x) = 2x — sin x (sec2x + 1)
f"(x) =2 —cos x (sec2 x + 1) — sin x. 2 sec2x tan x
f"(x) = 2 — (secx + tan x) — 2 secx tan2x
So in neighbourhood of 0, sec x + cos x > 2
f"(x) <0, f'(x) is decreasing f '(x) < f(0), x>0
f'(x) <0, f(x) is decreasing when x > 0

f(x) < f(0), X2 < sin x + tanx, x>0
2 2
Y 47 nmﬂx_] -0
Sin X tan X x—0| SIn X tan x
_ (2sin? x) (2 + /2(1+ cos)x
(D) lim
X—0 (4—2-2cosx)
34. Column-I Column-II
Y (7-x)-2
(A) IfL=Lm X" " = then12L= &f
x>t (x+1)
3
(B R o P2 SV then_TL S Q) =2

X > /4 T
COS| X + —
4

(2x—3)(&—1)

C If L =Lim , then 20L = R 1

© x>1  2x%2 4+ x-3 ®)

(D) IfL=Lim w, where n € N, then —2L = S -1
X—>® X

(Note : [x] denotes greatest integer less than or equal to x)

Ans. (A-S; Bo>R; C-»P; D—>Q)
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Sol.  (A)

(B)  Wehave

Letx+1=h

12

tan® x —tanx

X —> /4 n)
COS| X + —
4

- tanx(tanx - T)(tanx +1) _

tanx(sinx — cos x)(tanx + 1)

X—>n/4

Li

X—n/4

cos(x+m/4) cosxcos(x +m/4)

im tanx(cos x —sinx)(tanx + 1)

X—>nl/4

—J2 Lim

x—>nl/4

cosxcos(x+m/4)

( 1

1 ¥
——=C0SX — —=sinXx

7 73 j(tanx+1)

cosxcos(x+m/4)

tanx(tanx + 1)

COSs X

Lim (2%~ 3)x -1

©)

X—1

Lim

X —> 0

D
(D) ]

e x 3

logx" —

-1 (2% +3)(x = 1)
i (2x=3)(x 1)
x>1 (2X + 3)(VX = N(/X +1)
g O)
x>1 (2x + 3)(Vx +1)
Lim—2-3 1
x>1(2+3)(\1+1) 10

[x] _

logx"

[x]

Limm =0
= [x]

Lim

X—>0

09X 1X]

X—>o0

[x]
=0-1=-1

=2 []
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3S.

Ans.

Sol.

Column-I

(A)

(B)

©

D)

If Lim (\/xz—x—1 —ax—b) =0,

where a > 0, then there exists at least one

a and b for which point (a, 2b) lies on the line.
3 1/x

Lim (1+a’)+8e
x>014(1-b%) e
one a and b for which point (a, b?) lies on the line.

= 2, then there exists at least

If Lim ( (x“ = 1) =) bj =0, then there exists

X —> 0

at least one a and b for which point (a, —4b) lies on the line.

7 7
If Lim X *2
x>-a X+a
one a for which point (a, 2) lies on the line.

=7 , where a <0, ten there exists at least

(A—Q; B—»P; C->R,S; D->S;)

Here,a>0,ifa <0, if a < 0, then limit =

. (\/(x2 —x+1) —ax—b)(\/(x2 — x-Sl +ax+b)
o (w/(x2 —x+1) —ax—b)

(x2 —x+1)— (ax +b)?

Lim = Lim

Column-II

(P)y=-3

(Q)3x—2y-5=0

(R) 15x—2y—11=0

(S)y=2

(1-a%) x? —(1+ 2ab)x + (1-b?)

x>e J(x? —x+1) +ax+b o JOZ —x+1) +ax+b

This is possible only when 1 —a? =0 and 1 +2ab=0

i —2=- i
= BRIl a0 . (D
= b=-12 = (a,2b)=(1,-1).
(B)  Divide numerator and denominator by e!’%, then
. (1+a’)e’ _ 0+8 _
— A = = =
x>o g* 1 (1-b®) 0+1-b°
o bP=-3=b=-3173
Then,a € R = (a,b%) =(a,-3)
(C)  Lim (J(x4 X% 1) —ax? —b)=o
Put x= 1
t
1 a
-+t —a—Dbt? _
IFL”J ez 0o ... (1)

Since R.H.S. is finite, numerator must be equal to 0 at t — 0.

1-b3—4
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1-a=0 a=1

(-t +t*) -1-bt?
2 -

Lim (—1+t2)(1_t2 i _(WJ —b

From equation (1), It_ing 0

t>0 (1-t*+t*) -1
1) _ __ 1 -
= (-1 (EJ “b=b=-2 =@ 20)=(.2)

wa wa
O Lim2 =X 77T a=1=a=—1.
x—>-a a—(—x)
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