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(©)
_ (x3+27)ln(x—2) _ (x+3)(x2—3x+9)|n[1+(x—3)] e
o (x2—9) =0 (x=3)(x+3) =!(|_>rr]°>(x _3X+9)'
In[1+(x-3)]
(x=3)

(9-9+9)(1)=9

(B)

S a1
: (4x—1)3 _ X[ X j
lim =lim

=3p-lim
x=0 X X2 x—0 . X x=0|
sin| = |In| 1+ — sin| — ) sin
P () )
-In 3

(D)
Let x=2+h Xx—2, h—>0

sin(e"-1)  sin(e"-1) (e"-1) 1

= = =1-1.1=1
h—0 In(1+h) Ao (eh—l) “h ><In(1+h)
h

(D)

in{In(1
- sin(In -+ X))
x=0 In(1+sinx)

in(In(1 i
i SMIN@E0) sine In(lex) x5

x>0 In(1+x)  In(1+sinx) X sin X
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(D)

1-cos2(x—1 2sin? (x—1
lim ( ); Iim#
x—1 X—=1 x—1 Xx—=1

2lsin(x-1 i
IimM; LHL:an:_ﬁ
x—1 X—1 h—»0 —h
RHL — lim Y28in h -2

h—0 h

+ L.HL.#R.H.L.

So, limit does not exist.

(A)

lim =lim =l
x—0 X+X2 x—0 X+X2 2
(D)
. 2 X .o X
2\2sin? = 22sin? =
jim Y2 FCOSX _fim—— 4 fm—— 4 -2
x—0 sin© x x>0 sin“ X x—0 X~ sIh™ X 8
16 -7
16 x

(B)
i cos™ (1-x) _ - cos '[1-(0+h)] _ - cos*(1-h)
x—0" & h—0 JO+h h—0 Jﬁ

Let 1-h=cos0

5in0 = \[1—(1-h)’
-1 2 -1 2 2
o —sin 217 — fim 87 J2h—h _jim SN J2h—h? \2h-h
h—0 Jh >0 \[op_p2 Jh

_1xy2=42
(B)
. T
sin| —
. T). (T . T, (4nj T o,T T
lim ncos| — |sin| — [= lim cos| — | lim x—=1—1==
N—>o0 4n 4n) now 4n )n—w (nj 4 "4 4
4n
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10.

11.

12.

13.

©)
sinh<h<tanh, he(O,g)

RHL = lim| 24— 2_ :lim{_‘—ﬂz—z
h—s0 cos(g+hj h—0| sin

LHL=RHL=-2

(A)

. 2 1 . 1 1 1 .
lim +—— |=Ilim + + =lim
x—1 1_)(2 X—1 x->1\1—-Xx 1+Xx x-1 n—l

(D)

lim n—14([13x]+[23x]+...+[n3x])

Bx—-1<[x]13x
23x—1<[2®x] 2%x

n®x —1<[n®x] n®x
Adding all these inequalities

@C+22+3. ) x—n<[BPX]+[23X]+....[MX] < (@B + 23 +

2 2
n(”:l)x_n [13X]+_23X]+....+[n3x} (
n4 < ] n4 =
i (1+£T§—i< i :13x}+[23x}+....+[n3x]
n—>0 n) 4 n® now n?
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14. (B)

i [0
X=ah=m['aah' @aam m[" ( HO

15. ©
X X
lim cos— cos cos—cos— ..... cos
N—o0 2 23 24 n
= lim 22— ( lim iﬂ:oj
n—ow 2N sin 27 n—w 2
sin X
X
16. ©

sin® < O < tan

sin® tan

0, ee(o, 5)
2

0

—<l<—

0 0

nsin 9 ntano
<n<

0

0

. ({nsin 6}
lim +
00 0

e o

ntaneD:n—l+n=2n—1

LHL = lim q”s'”e}{
00" 0 0
RH.L. = lim
0—-0"

~ LHL =RHL =2n-1

17. (A
R.H.L. = lim

x—0"

When x (0, h)and h—0 then (1—eX

So, —1<(1—ex

[(1 . )SII)’](X

)sinx

|

——<0; lim
X x—0"

{nsme}{nsme} =n-1+n=2n-1
0 0

)e(—l, 0) and % <1

[(1—ex)5i¥} =-1
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18.

19.

20.

21.

AL = Tm [(1‘“)3%} = lim [(e —1)5%}
sin x

When xe(-h,0) and h—0, then e* -1 (-1,0) and —=<1
X

(B)

X
When X — 0, —X—>0
e

n
Put = =t
(S

t qt
Iim(2 3]:In2—ln3:ln(g)
t—0 t 3

(B)

In(tan(2+axj]
lim - ,b=0
x—0 sin bx

2 tan ax 2tan ax

In| 1+ .
. ( 1—tanaxj (1—tanax) . 2tanax 2a
lim T = I|m—=F
X—0 ( an ax jsinbx(bx) x—01— tan ax

1-tan ax

(A)
. X(b |[b b .. x|[b b .. x|b b
im—| ———¢ |[=——lim—S—t=——lim—<—{=—
x—=o a\ X X a x=0a (X a x=0a (X a
(A)

. (g—cotl {x}j X

x->0" sgn(x)—cos x

as x —>0" sgn(x)=1 and {x} — x
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-1
7T _
7_C0t 1X 1 ta.n X
. 2 . fan T xx . X
=lim~——Z2=1|im = =
x—0"  1-C0S X x—>0" 1—cosx x—0" 1—COoSX
2
X

U SENGGUCEITE.

One or More than One Option(s) Correct

1. AD
2. (C,D)
lim (\/n2 +1—n2—3n +1):g, when x e (0, ﬂ then [cosx]=0
n—oo
3X
So f(x):7 when x=0[cosx]=1
3x T 31
So f(x):— when Xe(—,—j then [cosx]:—l
2 2 2
So f(x)=0
3. BC 4. AC 5. ABD
0. ABD 7. ABCD 8. AB 9. BC 10. AB
11. ABC 12. CD 13. ABD 14. AC 15. BCD
Comprehensions Type
1. C 2. B 3. B 4, A 5. B
0. A 7. B 8. C 9 D
Matrix — Match Type
1. (A)R; (B)S; (C)P; (D) Q 2. AQMB)R;(C)P;(D)P
3. (A)S; (B)P; (C)Q; (D)R 3. (A)S, B)R; (C)P; (D)Q;(E)P

5 (ASBIRC)QMDP

6. (A)S; (B)R; (C)P; (D) Q
(A) Lirg [sin|x|—|x]=

LHL = Lim[-sinx+x]=-1 (.. sinx < x for x <0)

x—0"

RHL = lim [sinx—x]=-1

x—0"

o nfg]
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LHL =Lim L Lim [i}=0 . X IS negative
x—0" [X] x—0" | =1
[ x 1 Tx .
RHL =Lim | — =[—}: does not exist
x—0 _[X]_ 0

(C) Lim Hlﬂ -
x—>1 X
2

LHL = Lim {xFﬂLim (l—hj I Iim{(l—h)(z)}:lim
1 X | | h—>0 2 1 h h—ol| | 2 h—0
X_)E E_
=[1-2h]=0
RHL = Lim {x[lﬂzlim (£+hj 1 :IimH£+ hj(l)}:o
1" X h—o| \ 2 1 h—0| \ 2
X—)E ~+h
2
(D) Lim {m}
X—>-1 X
[[-1-h -
LHL —lim| L ]}znm{—z ﬂim{i}:l
h—>0_ -1-h h—o| —1—h h—0| 1+ h
[-1+h -
rHL = tim| EE i =2 ]2 i 2|21
h—>O_ -1+h h—-0| =1+ h h—0| 1—h

1 2 2 10 3. 35 4 4 5.

6 8 7. 2 8. 1 9. 4 10.

11 2 12. 8 13. 3 14. 4 15.
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