Q1: NTA Test 01 (Numerical)
If f(z) is a polynomial satisfying f (z) f (+) =f(z)+ f (%) and f(2) = 1, then lim f (z) is

r—1

Q2: NTA Test 02 (Numerical)

If lim 22 z_ton ¥ equals L. then the value of (4L + 1) is

%30 Ak

Q3: NTA Test 04 (Numerical)

o adew i
lim24E 12 i equal to

w—d 97 _gloa

Q4: NTA Test 05 (Single Choice)

I L 14 Ly*
. b i [ o R .
Ifp,q.r.s > 0, then hm ( S 5 ) 1s equal to

Ko

(A) pgrs (B) (pm]rs-.)3

(C) (pqrs)* (D) (pqrs)

o B

Q5: NTA Test 06 (Single Choice)

W 4 ]
:EI:-I.'U.!I.I g |:-511I i) 2

The value of 1im —— i3

s Eiisinz) T
(A) 1000 (B) 100
(C) 1100 (D) 1010

Q6: NTA Test 07 (Single Choice)

The value of lim ("”_4 ) " is equal to

o Sr+2

(A)etd (B)e %3
(Cre ! (D)e ?

Q7: NTA Test 08 (Single Choice)

felxFl
Iff(x) = % x# 1 and g li=2 wily=1,tha }cif}f(x) is equal to
I m=1
(A) ] ()3
()2 (D) 4

Q8: NTA Test 09 (Single Choice)

log(l+a+z?)+log(1-z+z?)

The value of lim

is equal to
o—

(A} =1 (B)1
()0 (D) 2

Q9: NTA Test 10 (Single Choice)
In[1+x} x—1

lim —— + — =

x— 1 X

(A) 00 (B) 5
(€) -3 (D) 1

Q10: NTA Test 11 (Single Choice)



[l tan ?

lim

x ;-— 1 T"m—r

{A}g
€)=

= 15 equal to

(B) 0
(D) oo

(Q11: NTA Test 12 (Single Choice)

((a 11]11x tan X hsin nx

If lim - = (), where n is a non zero real number, then a is equal to
x—0 i
(A)0 g
(B) =
(Cin (D)yn + &

1

(Q12: NTA Test 13 (Single Choice)

The value of 111_':1 e _f( 3 Tﬂw S 15
o0 (2x— d) - {2x— .5] +on (2% — .ﬂ 2
(A) /2 (B) 2
(C) —3 (D)0
Q13: NTA Test 14 (Single Choice)
The value of lim IH'M'_ITS":_MI"T] 15
s a2 e
1 ]
(A) =% (B) —%
(&F (D) +
Q14: NTA Test 15 (Single Choice)
The value of lim % is equal to
T
(A) 2 (B) —+
(€) -2 (D)0
Q15: NTA Test 17 (Single Choice)
The value of lunw 15 equal to
(A)1 (B)
(C) —w (D) 5
Q16: NTA Test 18 (Single Choice)
i f}'i,."rc-
The value of lim ij/ —= = 15
)
(A) Ly (B) 1/
€)1 (D) 1/4
Q17: NTA Test 19 (Single Choice)
The value of lim itk S 15 equal to
7—0 tan Ja
10 20
(A= (B) ==
5 5
(€} 5 (D) 2

Q18: NTA Test 20 (Single Choice)



The value of lim% (2] is equal to
Frafed | -
(where, . | represents the greatest integer function)
(A) %
8
(©) 2

Q19: NTA Test 21 (Single Choice)

a
tan®3x

The value of lim— 1s cqual to

r— v o—f dseck
(A)24/5
(C) 945

Q20: NTA Test 22 (Single Choice)

wr—adtan e |

The value of lim = Is equal to
w] o

(A) 24/7

(C)ydy/m

Q21: NTA Test 23 (Single Choice)

The value of lim “irj 15 equal to
(A) 5
(1

Q22: NTA Test 24 (Single Choice)

weot{dx]

The value of lim 15 equal to

2 tan?{(3x)cot? (Gx)
(A0
2
(€5

Q23: NTA Test 26 (Single Choice)

. 2 T CORT -
The value of lll‘%'ﬂT is equal to
o e

(A)+
(G}

Q24: NTA Test 27 (Numerical)

s [Fle—1|dt -
The value of lim — 15 equal to
r—1t sin{x-1)

Q235: NTA Test 28 (Single Choice)
COser
Iflim(l - px qmz) — ¢”, then

r—

(A)p=5,9¢€ R
(Cyg=5H,pe R

Q26: NTA Test 29 (Single Choice)
(1-cos2x) (3+ecosx)

The value of m
x—0

s fan dx

(A) 1

15 equal to

(B) 0
(D)1

(B) —9/5
(D) —364/5

(B) 2
(D)0

(B) 4
(D)1

(B) %
(D) -

(Byp=095,9 >0
(B)g= 5;p="10

(B) 2



(C)—% (D) 5

Q27: NTA Test 32 (Single Choice)

+  #in2r—asine . - - AR
If lim —————= exists finitely, then the value of a is

a—) o
(A0 (B) 2
(€)1 (D) 4

Q28: NTA Test 33 (Numerical)

The value of im ﬁ (1 — COS (ETL) — COS (%) + cos (%) - COS (:‘:—:)) is A2 then the value of 900X is equal to (here, A > ()
r—0 :

Q29: NTA Test 36 (Numerical)
T 2e” +beosz—+c+-dr =

3. then the value of ?Tﬁi—;bf 15 equal to

T—ro0 rsindx

Q30: NTA Test 37 (Single Choice)

ER L
PSS
The value of lim

5 f : l
it *’II-H:‘(ET)

1s cqual to

(A)2 (B) 8
(C€) 16 (D) 3

(Q31: NTA Test 38 (Single Choice)

sec x—{sec x)

The value of lim 1s equal to

) 1—sec x4+lulsec x)
(A)0 (B)1
(C) 2 (D) -1

Q32: NTA Test 40 (Single Choice)

The value of lim (ms TCOSTCOST. . .ms%) is equal to
gin 2 2

(C) . (D) sin 2
Q33: NTA Test 41 (Single Choice)
The value of lim (sin 22)™ " is equal to

1 ]
(A) =3 (B) £
(C)e 7 (D) e

Q34: NTA Test 41 (Numerical)

. #ltacosz)-bsine
If lim

z—l) 24

= 1, then the value of ab 15 equal to

(Q35: NTA Test 43 (Numerical)
IfL = lim (1—tanz){1—sin 2x)

=_ then the value of 40L is equal to
.z (ltanz)(m—4z)
R

Q36: NTA Test 44 (Single Choice)



1—ecns{sin 2

The value of lim ——— .
vy sin.x sin(sinz)cos(sinz)

is equal to

(A) 2 (B)1

(C) 0 (D) 2

Q37: NTA Test 45 (Single Choice)

The value of lin:laJ:ti{lm} is equal to (where {&} denotes the fractional part of x)
(A)—1 (B)0
(C)y 1 (D) Does not exist

(Q38: NTA Test 46 (Single Choice)

The value of lin%(sec T + tanz)7 is equal to

(A)e (B) &2
(C)e ! (D) 1

Q39: NTA Test 48 (Numerical)

2 Fsin g cos x

The value of lim

- is equal to the reciprocal of the number
T2 [3uw—m)"

Answer Keys

Ql: 2 Q2:3
Q-‘-I: (D) QS: (A
Q7: (C) Q8: (B)
Q10: (C) Ql11: (D)
Q13: (A) Q14: (C)
Q16: (A) Q17: (D)
Q19: (D) Q20: (D)
Q22: (D) Q23: (C)
Q25: (A) Q26: (B)
Q28: 25 Q29: 34
Q31: (C) Q32: (C)
Q34: 3.75 Q35: 1.25
Q37: (D) Q38: (A)
Solutions

Q1:2

Asgiven f(z) . f (3) = f (=) + £ (})- £ (2)
= f@)f () - fl&) - £(3) =0

S (f@) -1 (F(2) - 1) =1

Q3: 36
Q6: (B)
Q9: (B)
Q12: (A)
Q15: (C)
Q18: (C)
Q21: (D)
Q24: 0
Q27: (B)
Q30: (A)
Q33: (C)
Q36: (A)

Q39: 9



= h(z)h (L) = 1asit f (z) is a polynomial,hence h (z) will also be a polynomial

=h () =L
= i e e |

Hénge f{z) = £a™ 41
Now f(2) =1
= f(&) = 2" +1

hence lin}f (z) = 1ir:} (2™ +1) =2
Q2:3

=1 . 1
. 511 x—tan
Let L = limm -

= ( %fﬁr II’_I)

x—+0 x
P R
. ". ! x! an 1.'1' x .
= lim ———— (L’ Hospital rule)
x—l 3x

. P e
= %hm L —‘”]

x—0 ¥ | {I4x2) 4/ 1—x2

i .
: 14x2)" - (1-x°
= ,lhm + (L) _[ ) . - 1
Sxa0 ¥ | (1402) T (1432 )4/ T
11 (3-+x3) 1

3 . (1 |Rg}ﬁ,-"'1_--x3 i“ Fac }-h ‘u':._l gt

-1 (3)-

(Y B
g

Q3: 36

Let,37 =t, z = 2=t — 3

2E 13 .
. F iy E2T-128
i =i
e e

f 12

: 231331 3)
11111{ Jit 133t 3)

: =6 x6=36
t—3 (t—3)

Q4: (D) (pgrs) ™
Consider the given expression,

1 1 1 1 Jx

PY Ay 4rs 50

lim
K00

[where, p,q. 1,5 > 0]

P'u'c,l =z, sothatx oo =7 — 0
X

3
.I‘ rlr"ul-'l]l"l-\i-.l 2
= iIm y)
7—f)

which is in the form 1°°.



- ﬂ% fln.;_.-k_.p Flog, q-+log 4 Ingl.a']

_ a7 OB pars) {pqrsﬁ

Q5: (A) 1000

BN |i.‘Si]'.I ] E]

lim

[HEL
a0 g2

tain
LAitn

.J."'“" 11}

A [ & A0
¥ sin )

el

lim
x—

LB g
. (sing)" T —x800

= — lim
F—A)

_rl'il 2

4 Bl
- 1

2

sin
=

x—ll

X

6000( 222) "

el ToooE TSN a '}
oy

= —lim
al

2r

o Gt?i][l lim xeosr —sine

- d
I
a—]

- (By L-Hospital Rule)

_ _300[] 1im CORF—T SINT—C08 T

xr—ll dir*

= 1000

Q7: (C) 2

2 ixlx)
. \
limf(x) = lim —
x—1 x—1 5
=y
. g|'I:x] i x E‘_,l:‘l;I ; _."_
= lim —— = —
x—+1 '.b.-" Blx) 1‘,."' gil)

[0 1 form]

— e~ 23 (Applying L' Hospital rule)



Q8: (B) 1

; lngl'l'l - ;z"-’:l Hlog{1—a+ rzj
lim —
Y EEC I —CO8 T
log [{l-l-.zz"rjl3 —:e:'"i
= lim -

z—n (1—cos? @) fcos o

log(1 422+ at)

= liln —
5N X tan i

x—

. log(l+af(1+22))
= lim ( ) .
x—l) 22 L)

logi 1+x)

=] (as lim

a—

Q9: (B) 5

. tn[i:—“x]—x?—x
].]m —_—
x-+ 0 x

z? (14 2?) -

:1)

using expansion, we know,

1

sl O Ll o
e E—

2 3
In(l+x)=x — “——I—“T ......
.'|';2
Itnlil_r- 5 s —a
T
‘ré
i
2
() L
Q10: (C) &
tan| — %)L‘l- sina)
limn —
= (m—2z)
Let,z = = + ¥
r:m(—,ﬂ)ﬂ cosy)
= lim = ;
y—0 (—2y]
mu%&&-mf% i t.:m% siu:i;
= lim - = lim—— —
o~ ime Ty |
i 2
i tan % . gl -
=lim 7> x —=. | lim —
y—0 2 (_) y—0 =

ginr fan r

o limE=)= = lIim—= =

z—0 r—h T

s o ps
ﬁmﬂx]xl

Q11: (D) n—l—:L

. ({H—ll}u.\—'ltll.‘l XJsin nx
lim -

xsﬁ :

X

p



5 5
x—l

5 tan S X
= lim ((a n)n ) =0

a=n-+ L
n
Q12: (A) V2
(iven,
ﬁTl'I bl pmlid . ppylin

oo (2w

3 (22 e 2=

= lim 2<1.+) +T(IL_1)-|_H(1+)

h—0 —(2-3h
R

P (28— —— (28
I e bin

[{anuttingx: ]l—]aﬁx%rxn, h — []J

1 1 1 14 1 1
o hm 243Fh+2 3 ,] +:1h|:- T4 ,] +....+1]h{- > )
I =0 Lo 3 : fikik
i (2—3h)' *+h'i oy (2=ak) Py, phke }[2—31.}1 y
_ 240040+ 5
21 L DO+, V2.
Q13: (A) —3
o l1+sinor—cosr+ ¥l —r)
R aebanT o
L 1—sinw—cosoc+fn(l—r) 0 v 3 i .
= lim zd (E) [ hmﬂ tanz 1
z— = '
C COSE TSI T — 0 ) .
= him — (E) [using L'hospital rule]
2
x—+)
sina | cos x I :
lim = — (%) [Using L'hospital rule again|
z—0
— COSE—SIn F— = £ ;
= lim — 2} [Using L'hospital rule again]
w—
=k 2 P 1
i 2

Ql4: (C) - &

i
_ nll_ rrl.l' I
Tisii 3.2 4.5

n—no  9.2"+7.5"




Q15: (C) —m

let,x =1+ 1

. tan[meos® (1)) . tan(mcos2t)
L ——— =~ = lim—
=0} sin® (w4} il sin"f
. tan(m—msin't) . — tan{msin’t)
lim——— = lim———— 7 = —7
i st M maIn
Q16: (A) 1/3
! e
27142 47 Gl

lim e me—=5
et || .-,lﬂll {3|5-2_."f" } -l 3 u(z .-"4)

141
= — = 1,-"1-

31 i

Q17: {DJ§

log{1+4sin 10z}
tan 3z
1 log(1+sinllc) (ﬁiniﬂm) . ( 3 ) 10z
s—02  (sinl0x) 10z tandr 3r

sinag (5 sindg [H] - sing /5
3 ( " ) a3 | ,r-l . 3 ( £ )
hiz) flz) glz)
by sandwich theorem

ilnaq fz) = ;}_lli%h fx )= =

4lma,,"‘" (z) = £

Q19: (D) —36+/5

After rationalization,

li tan“ 3l 1.,3 + 4/ dseci)

r—+) S—(d+4sec x)

— lim ( tau?'J;r) . O (\r% I 1;’}4—{ 1)

il O frosz—1)

= 9(-2) (2v5) = —36v5

Q20: (D) 0

After rationalization
m—dtan 'z T—dtan

: -
lim —m——— = —= liln ———
r—1 1 —:L'{V*?+'-.-"-1Lm1' L} g‘ffﬂ.r:—*l S

By L-hospital rule, we get,
1

- 1}. lim — - —‘,‘. lim —— =0
AVTlp ] — VT g 1ras
'_*.‘. I—r
Q21: (D) O

By L=hospital rule.

(as, 1+ sin 10z = (sin bz 4

cos5z)°)



. 2(naz)—
lim ——=
E—0C fiar
Inx

= lim —

IT—o0 kb

Again by L-hospital rule,

lim= = lim=— =10
o BT PP |

Q22: (D) 1

i 1 (tan 6x)” 40 3602
z—0 (tan 3x)° 92 3622 (tan 4r} 4=z
=1x2x1lx1x2=1

Q23: (C)

Using expansion,

lim
-
x—0 i+ =
5§ J'.':: z:: ( .:1 *J
B e e G
lim :
x— _F;i(:?. | T | )
e Tl TR 0
R 12
Q24: 0
{i-1)dt
Given: lim ——
g1t sm(z—1}

Using L'Hospital’s rule and leibuitzrule,

%(‘/]'w(t—ljdf)

[ = lim

r—+1"  —{sin{x—1)]
it
r—s1t cos{z—1) 1

Q25:(Ayp=5,q= R

", given limit is of the form 17
lim{cosecz){1+prtqz?—1}
w—l s

]im (EJ:].‘+E:}"2) oo 5

2t sin
+ E:H-q:r'-') : T wal
}'1—1,:?] ( i (ﬁ'm ':-) 9

lim(p+qz)(l)=5=p=
x—l

Q26: (B) 2

(1—cos 2x) {3+cos x)

lim 7
X tan 4x

x—=0

2sin” x(3 1 cosx)

X tan 4%

= lim
x—=L)



2
. SIE N Ax .
= lim ( ) ( ) (3 + cos x) X =
X fam 4% 2
x—0

i

Q27: (B) 2

e ::'in;l:‘[‘zcu,:_-:;r—r.',] 75 (551;3 ) (Ems i:—a )
x—] £Loe= x—0) i &

For this limit to exists finitely,
+ 2eos r—a
lim————

x—f] L

.. It must be % form
£ Tepail) — 4 =0=5H=12

= finite

Q28: 25

iy {1 ox(5) - (£) (1o (£))}
(o) n()

o leess(Z) 1—m(%) AN
b ——t L ] e | e
.;:' 0 | (_:) ( ) ( )

lim
T—]

U | .12 i |
'I — >< .15_ 5 — -IL - — T —
,} r'% 2 4 36 olé [315]1
— i
T
Q29: 34

Using expansions, we get,
n(l +3 % f L } I-h[:l % J +e+dx

b1

lim - =3

x—:0 x(xxT _____ )
{a-+l:+c]+(a-+-d}x+('—' L )x"”-i-;—’ixg—

lim - - =3

x—0 xi"(l—%-l- ..... )

"~ 1n the denominator lowest power of x 15 3

For the limit to be finite, the numerator should also have the least power of x as 3
sath4e=0 ...(1)

a+d=0...(2)

BB, (9)

2 (£)

Now, T 3 =@—=18
From (1), (2), (3), we get,

ahd _ —(18)

a=18, b =18 ¢ =36, d =18
8

o si1s)”

Q30: (A) ﬁ-

1 i
(4,4 i zx{lﬁ zx)ﬂ,}
. 2 —5.2 . ;
lim : = lim = 3

16( 27 |45
( “)* 16(0)+5 &

x—0) 2(2-’%).6 To2(0)+6 6

Q31: (C) 2



Let, secx =1

] : ] Y1+Int ,
i =l by Lebospital rule)
—t! (ij —t*{1+Int)*
= lim - T tagain by L=hospital rule]
1 —4/%
—1-1

= _1 = 2

Q32: (C) —-‘“gf“‘

Required limit = lim cos—=cos—cos—=...cCos=
noiee 2 2 2?2 2

= lim - 2 {{;(Js T...COo8—— (Jsln}irm%)}
11— Emu_’T 2' = =

— lim —— {cns Bwn (Qr:us%sin%) }
T—rrx 275 — 2" 2"

an

= lim —— (2 cos z sin z)

o
n—oo 27 sin—

s sin 21
HIEEI_:;_ 2.-. T ( x }
Sin| ==
L si;.?z' liTﬂ. (—T) = ﬂi.'II] .'2;1.*
+ n—oo .-;'m(?) 2r

Q33: (C) e 3

. ‘ sec 2
lim (sin 2z)

L -

litm sec® 2risin 20 1)
-

=g 1
lim sin 2o—1
e COES 3
— g 4

Applying L'Hospital Rule, we get,

. 2 oo 2z
lim

7 X oom e —2 sin 22)
L - !

A

_]:”i 2 sin e
=g 4 = e

Q34: 3.75

Using the expansion, we get,

;::-l—q}.;r(l 2—?|I’—I ...... ) b(ﬁf‘#l ...... J

lim - =4
ar—l T
(1ta blr- (—lri o
lim - J 2
o—s] T

For limit to exist numerator & denominator must be of the same degree
“l+a-b=0...(1)

Also, =5 + £ =1=3a-b+6=0..(2)

By equations (1) & (2), we get,

B ok
a = 2andbl—- -

-'*-ab:-If-ZS.?E

Q35: 1.25

tan( %—:}:){l—:-:in 2x)

L = lim

'T:';

4

.i...l;q

J!) [ ey’



; (1—sin 2z
= lim l—,,
:E_";; 4 (mr—da)’

_ lim%‘[—ﬂutizi:]-z

PYEr Y (applying L-Hospital rulc)

W hm

e K

cosl2a)
7 -4

= lim
=

L,
16

|:'
1 [—sin2e)=2

= ill_IE T: = (again applying L=Hospital rule)
-5 (3) 2

16 \ —4
= L=+

Q36: (A) 3

Let,sina = ¢

’ 1—cos*t
— lim =8

F—0} tainfcosf

= lim—— -
t—=n  F i

{(1+1+1) 3
1 o2

{1-cost) " (1+cost | cos’t)
K ( f) % cost

:‘»-}z-‘x1><:

Q37: (D) Does not exist

LHL = lim It&Ul{]m']
r—+1 7
let,tz=1—-h, asz—=1 , h =0
— LHL = lim {1-hjtan{l—h}
f—0" . —f
-.LHL = lim “'I_Fh}tan{lj - —00
h—p- 0
Now, RHL = lim 'Et,::i{:}

a1

let. z =1+ h,asx— 1", R = 0
A T {1+hptan{l+h}

h_i0? h
— RHL = lim 020 _ i (14 4)
h—0" h—1"

SJRHL=(1+0)=1
Since, LHL # RHL

- the limat of the function does notexistat z = 1

Q38: (A) e

1
lim(sec z + tan z)* (1™ form)
@)

lim%[::‘ecr-l—tan;ﬂ—l}
= gzl

o I:I Laesin re—cu :I

EiLe RS

lien

s
— FJ. S| P okl F4Cos o g (b}i" L1H{]bpitd1 ]_'"|]_1[—j)

{' I
—

Q39: 9

2 —2( %ﬁiu :I'.'—%[ZU-:S.I‘)
lim -
Pt (3z—m)”



= lim
t—0)

2--2cost

&
—— T,

(3

— lim

f—0

2(1l—cost)

at#

=] | X

b =

=1



