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Subject: Mathematics

1. Foreach z € R, let [z] be the greatest integer less than or equal to z. Then
z([z] + |z|) sin[x]

is equal to :

z— 0" |{l}|

X) A in1

X B. 0

v) C  _gin1

b 4 D. 1

. z([z] + |z|) sin[z]

lim
z—0" |CB|
We know,
Asz — 0, [zg]=—-1and |z| = —=

z(—1 — x)sin(—1
So, lim ( )sin(-1)
z—0" —T
(1+x)sinl

= lim —\——~

z— 0~ 1

(1+0) sinl

- 1
— —sinl

Copyright © Think and Learn Pvt. Ltd.



[BBYJu's

The Learning App

2, S (siny/B)dt

}}L% TIS equal to :
v) A 2
3
x) B.
x) c. L
15
x) D. 3
, 2
Jo (siny/2)dt
lim
z—0 3
sin |[z|2z 9
= lim = —
z—0 32 3

3. Foreacht € R, let [t] be the greatest integer less than or equal to ¢. Then,
(1—|z|+sin|l — z|) sin<%[1 — x])
lim

z—1+ |1 — z|[1 — z]

v) A equals0
X) B. equals1
x) C. equals -1

x ) D. does not exist

(1 —|x| +sin|l — x|)sin<g[1 - w])
L = lim

z—1" 11— z|[1 — ]
cr—lt=r>1
=[1l-zl=-1,|1-z|=z-1

u—m+gmw—nnm<%—n)
= L = lim
et @—1)(1)
sin(z — 1)
—lim (1- ——)(~1)
17" z—1
= —14+1=0
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4. Letf:(-1,1) — R be a function defined by f(x) = max {—]m\, — 41— acz}.
If K be the set of all points at which f is not differentiable, then K has
exactly

X) A. oneelement
x) B. twoelements
v ) C. three elements

x) D. fjveelements

Given
f:(-1,1) >R

f(z) = max {—|w], — 11— :n2}
B -z, ifx>0
y=—lz|= z, ifr <0
andy=—v1-z2=9y>+22=1
The above equation represents a semicircle with unit radius below the z-
axis.
So, plotting curves for —|z|, —+/1 — 2% and representing

max {—]m\, —1- m2} through solid line we get curve as
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— T’x

or

v
x\,-ﬂ

Clearly, from the above curve f(z) is not differentiable at three points
A,0,C.

)=~
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5. Let [z] denote the greatest integer less than or equal to z. Then :
, ? z) + (2| —sin(zz)))*
lim :

z—0 x2

tan(w sin

X) A equals T
X) B. gqualso
x) C. equalsmt+1

v ) D. does not exist

tan(r sin® z) + (—z — sin 2(—1))

LHL = lim
z—0 .'132
t .2 . 2 . 2
. an(7r S ZB) T sin” & sinx
= lim + -1+
z=0" 7 sin® x? T

=1xm+(—1+1)2
=T

tan(r sin® z) + (z — sinz?)?
RHL = lim
z—07 x?
_ tan(w sin® ) 7sin® 2 ( sin:t:2>2
= lim X +(1-—
20" msin® z z? z
—1x7+(1-0)?
=7m+1
- LHL # RHL

= Limit does not exist.
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3 k3
then kis :

z—k 12 — k2 ’

(x—Dxd+ 22 +z+1

(z—1)

6 Lot -1
If lim = lim
z—1 1 —
x) A %
3
v B §
3
x) C. 3
8
x) D. 3
2
ozt -1
lim = lim
z—1 ¢ —1 z—1
3 2
+ 1
~ lim x ¥+ x+ _ 4
z—1 1
:133 —k3
lim =
r—k ;p2 —k2 r—k
3k?
4= —=Fk=
2k

:v2+k:v+k2_ 3k2
x+k Y

8
3
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7. ( sin(a + 2)z + sinz
, <0
i
b , x=0 . .
If f(z) = . . is continuous at z = 0 then a + 2b
(z + 32%)3 — 23
T , x>0
\ -’ITE
is equal to :
X A o
X B. 1
v) C
X D. 4

f(x) is continuous at z = 0
S lim f(z) =b= lim f(x)
z—0t

z—0"
1

(h+3h%)% —h
4

| —

b=1 h) =1
tim f(0+ h) = lim

h3
1
(1+3h)3—1
= b= lim
h—0 h
1 2
b=1 1+3h) 3
= b=l g1 3k
=b=1
lim f(z)=1
z—0"
sin((a + 2)(—h)) + sin(—h)
= lim =1
h—0 —h
a+3=1=a= -2
=a+2b=0
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8. Letf : R — R be a function defined as
5, if z<1
a+bx, if 1<z<3
b+5z, if 3<z<5
L 30, if z>5
Then, which of the following is correct regarding the function f :

f(z) =

X ) A. continuousifa = —5and b= 10
X ) B. continuousifa=5andb=5
x) C. continuousifa=0andb=5

v ) D- Not continuous for any values of a and b

The given function will be continuous everywhere when it is continuous at
x=1,3 and 5.

For continuityatz =1; f(17) = f(1) = f(11)
a+b=>5---(i)

Similarly,atz =3 andatxz =5
a+3b=>b+15---(ii)

b+25=30--- (i)

From (¢) and (iii), we geta = 0,b =5

From (éi) and (iii), we geta = 5,b =5

Clearly, the function is not continuous for any values of a and b.
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9. Letthe functions f: R — R and g: R — R be defined as:
z+2, x<0 2, x<l1
o) ={ and o) = {

2, x>0 3r—2, z>1
Then, the number of points in R where (fog)(x) is non differentiable is equal
to :
v) A 4
x) B. o
X C. 3
x) D.
( 2*+2, z <0
fog(z) = ", 0<z<l1

(3z — 2)2, z>1
Clearly, fog(z) is discontinuous at z = 0 then non - differentiable at z = 0
Now,atx =1

R.H.D.
. fA+h)—f1) . (B1+h)—2)7?-1
= lim = lim =6
h—01 h h—0t h
L.H.D.
_ fa-h)—f1)  (1-h)°-1
= lim = lim —  —6
h—0~ —h h—0~ —h

Number of point of non - differentiability is 1.
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If a function f (z) defined by
ae® +be ™, —-1<z<l1
f(z) = cx?, 1<z<3
ar’+2cx 3<zx<4
be continuous for some a,b,c € R and f' (0) + f' (2) = e, then the value of a
is :

x) A __ L
e2—3e+13
x) B. ¢
e?2 —3e—13
x) ¢c. ¢
e2+3e+13
v) D ¢
e?2 —3e+13

f (x) is continuous
atxr=1=c=ae+be!
atx=3=9c=9a+ 6¢c=c=3a

Now £/ (0) + £ (2) = e
=a—b+4dc=e
=a—e(3a—ae)+4-3a=e¢
= a—3ae+ae’+12a =e
:>13a—3aeé—a62:e

a= —
13 — 3e + €2
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11.
Iim |1+

n—oo

Q= N

X D'O

Itis 1*° form

12.

tan (77 cos? 0)
lim ————=
9—0 sin (271' sin? 0)

tan (77771' sin? 0)
= lim

— tan (7r sin? 9)
=lim ———
6—0 sin (27r sin? 9)

6—0 sin (271' sin? 0)

tan (71' cos? 0

The value of the limit lim ————is equal to:

6—0 sin (271' sin? 0)

( cos?f =1 — sin® 9)

(" tan (m — 0) = tan0)

o 1

2

s02
. 1 tan (W s 0) 27 sin? @
=lim —3 —
6—0 7sin” 0 sin (271' sin? 6’)

is equal to :
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13.

2

cos ! (z — [z]?) -sin_l(x — [2]?)

, Where [z] denotes the

The value of lim
z—0t x—x3
greatest integer < z is:
X)) A
x) B. T
4
v) C. T
2
x) D.
cos ! (z — [2]?) sin”" (z — [2]?)
lim
z—0" T — 3
~1 .1
_ oy 05 ®sin @ (- 0] = 0)
=0t z(l — x2)
B cos 10" B
S 1-0 2
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If the function f (z) = {

then the orde
X A.

X B.

xc.<
vD.<

ki(w—m)°—1, z<m
ks cos z, T >

red pair (ki, k2) is equal to:

(1,1)

(1,0)

1

— -1
2

1
=1
2

f(z) is continuous and differentiable

fam)=f(m)=f(x")
= kycosm=k1(0) — 1
= kz(—l) =-1
= ky =1

vy [2ki(z—m); <
/ (m)—{ —ks sin x; >
fim)=f(m")
=0=0
So, differentiable at x = 0

" - 2kq; x<T
f (=)= {—kgcosx; T>m

= f/ (@) = £ (")

:>2k1:k2
1
:>k1:§

is twice differentiable,
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T—00

If lim (N/aﬁ —rz+1-— aac) = b, then the ordered pair (a, b) is

= lim
e 2 —x+ 1+ ax

For limit to exist finitely, 1 — a2 = 0

—x+1

= L = lim = lim

Z—00 5 T—00 1 1
Vv z+1+azx /1——+—2+a
T T

—1
=b
1+a
For b to be finite, a # —1
-1

." :]_’b:_
@ 2

L=
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16. Letafunction f: R — R be defined as

(sinz — e” ifz <0
f(x) =< a+[—z] ifo<z<1
2z — b ifz>1

where [z] is the greatest integer less than or equal to z. If f is continuous on
R, then (a + b) is equal to

X A. 5
v) B. ;3
X C. 4
X D. -
( sinz —e® ifz<0
flz) =4 a—1-—[z] ifo<z <1
2z — b ifz>1

Given: f(x) is continuous everywhere
.. f(z) is continuous at z = 0
s lim f(z) = f(0) = lim f(z)
x—0" z—0t
= -1l=a—-1=a=0
f(z) is also continuous at z = 1
S lim f(x) = f(1) = lim f(z)
z—1" z—1t
—a—1=2-b=>-1=2-b

=b=3
a+b=3
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The value of lim ( z ) is equal to
220 \ 31 —sinz — /1 +sinz
X)) A 4
v B. 4
x) C. _1

X D'O

Let consider

V1 —sinz — /1 +sinz

L = lim
z—0 T

— bim \8/1—sinm—\8/1+sinazx sin x

z—0 T sin

Y1 —sinz — Y1 +sinz

= lim -

z—0 s
i J1—sinz — /1 +sinz—1+1

z—0 sin

(YT osmz—1 YTFsmz—1
:alclf(l)( sin x - sinx )

. (1—sinz)/® — 1Y% (1 +sinz)'/® —1%/8
_}clg(l)(_l (1—sinz)—1 B (1+sinz)—1

1 1

—(Dgl-g=-g

1 . r
Now, — = lim
L 250\ YT —sinz — YT +sinz

)
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18. If a, B are the distinct roots of 22 + bz + ¢ = 0, then

e2e*tbete) _ 1 — (22 + bz +c)
lim . is equal to
o (=~ 5)

X A b2 —4c

X B. 2 44c
x) C. 212 +4c)

v) D. o@? -4
Given: a, Bare roots of 22 +bx +¢ =0
L2 tbr+e=(z—a)(z—pB) ---(3)
Also B2 +bB8+c=0 --- (i)
2@ tbete) _ 1 _ (22 4 bz + )

Now, L = lim 5 x (z — a)?
wop (z—B)" x (z—a)
62(m2+bz+c) S 2(:[?2 +bx + C)
L = lim x lim (z — a)?(From (i))
z—f (:1:2 + bz + 6)2 z—pB

Letz? +bx+c=t

Then,z — =t — 0 (From (i3))
L e —1-2¢ )
s L= lim s x (B—a)
Now, using expansion, we have:

<1+2t+ (2t)2+ (2t)3—|—...> —1-2¢

2! 3!
L= 11_{% m x (a—B)?
= L =2(a— B)?
= L =2[(a + B)* — 4af]
= L = 2[(—b)? — 4]
L =2(b” — 4c)
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19. If f: R — Ris given by f(z) = z + 1, then the value of

v) AT
2
x) B. 3
2
x) C. B
2
x) D. 1
2
f(0)+f<%)+f<1n—0>+....+f<5(nn_1)

5 10 5(n—1)
S 1l —t 1l — Al ———

n
N +5(n—1)n on+5n—-5 Tn—5
n g =
n 2 2 2

) 1(7n—5> 7
lim — = —
n—oo m 2 2

. f(0)+f<%> +f(1—73> ot f (@)] , is:

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BBYJu's

The Learning App

20. Let f: R — R be defined as
3 1 2 —2x
{ _r -log, e , ¢#0
f(z) =< (1 — cos2x)? (1 —ze )2
«a , =0
If fis continuous at z = 0, then « is equal to:

x) A
v) B. 4
x) C. -
x) D. 3

Given f(z) is continuous at z = 0

. z® 14 2ze2*
oo =lim log,
2=0 (1 — cos2z)? (1 —ze ®)?

4 2z
T 1 e 2z
a = lim . —loge( + >
20 4gintz T z? — 2z€” 4 ¥

1 i { In(e?® +2z) In(x? — 2ze” + 62‘”)}

= —1li

4 £—0

x xr
On applying L'hospital rule
1 {262904-2 2w—2ez(w+1)+2e2’”}

—lim
420 | 2z 4 2g 2 — 2xe® + e

=40 =1
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21. Let f: R — R be defined as

( \|z? — 5z + 6|
, <2
u(bz — 22 — 6)
flz) = tan(x — 2)
e z — [x] , xT>2
\ H ) r =2

where [z] is the greatest integer less than or equal to z. If f is continuous at
x = 2,then A + p is equal to

x) A 4
x) B. ee-2)
v) C. ¢(—e+1)

x) D. 9¢-1
For continuity lim f(z) = lim f(z) = f(2)
T—27 z—27"

i A(z —2)(z — 3)| L e tan(z — 2) _

2 p@—2)3—xz) asr z-2 "
)

u(-1)

= p=eand \ = —¢?

= Atpu=e—el=¢(l—¢)
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22. Let f: R — R be a function defined by f(z) = maz {z,2?}. Let S denote the
set of all points in R, where f is not differentiable. Then

v A. {Oa 1}

x ) B. ¢ (anempty set)

x) c. {1}
x) D. {0}
+/(x)

Function is not differentiable at two points

S

(1,0)

{0,1}

Copyright © Think and Learn Pvt. Ltd.



Then the set S is equal to
x) A. {0, 7}
v ) B. 4 (an empty set)
x) C. {0}

x) D. {n}

Given: f(z) = |z — 7| - (el — 1) - sin ||
Doubtful points = 0, 7
Now, atz =0

(07) = Tim ( |h — 7| (el"l — 1) sin ]h])

h

= {(0") = Tim |m — h|(e" — 1) sinh
h—0T" h
= F(07) =0
"o , | — h — 7|(el=" — 1) sin| — h|
N N
F07) = lim, s

= f'(07)=0
And,atz ==
Filr) = tim (PLET Z Deimpr A

h—0t h

h(e™" —1). (—sinh
= ( GUEDN >)
= f'(r") =
) h(e™ " —1)sinh
=) = hlgél+ ( —h )
= f'(r7)=0

Hence, f(z) is diff. for all z € R.

23. LetS={teR: f(z) = |z — 7| - (el — 1) sin |z| is not differentiable at t} .

BYJU'S
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24. sin? (mcostz)
lim —— s equal to:
z—0 ‘734
X A. An
X B. 2
v 4 C. 471'2
X D. 271'2
sin®( cos® z)
lim ———
z—0 ;134
sin? (71' — mcos? :1:)
= lim
z—0 .’L’4
sin? (7r — 7 cos? m) (7r — mcos? m) 2
= lim X n
220 (r — mcostx) T
(1 — cos? 1:)2
= lim 1 x 72
z—0 1;4
2,12 2,12
4. (1 =cos®z)*(1 + cos“ z)
= 7* lim
z—0 .'E4
sin® z(1 + cos® z)?
= 72 lim
z—0 m4
=72 x1x(1+1)2
= 472
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25. Let f: R — R be a function defined as

( sin(a + 1)z + sin 2z
, ifze <0
2z
flz) = b, ifr=20
vz +bzd— \/z
3 ife>0
L b5/2

If fis continuous at z = 0, then the value of a + b is equal
X A. o

x) B. 9

( sin(a + 1)z + sin 2z

2z
Given : f(z) = b, ifz=0
vz +bz? —\/z

L wa/Z

. ifx <0

3 ifex >0

f is continuous at z = 0, then
F(07) =f(0)=f(0)
Now,

£(07) = lim

z—0~ 2z

sin(a + 1)z + sin 2z

= f(07) = “‘2”+1: “;3 (1)

vz +bxd -z
f(0%) = lim the Ve

x0T ba5/2

3
= £(0") = lim b

0 a5z (Vo ¥ e + )

= f(07) = lim b
220" p. <\/1 + b2 + 1)

1
= f(07) = 5...(2)
From equations (1) and (2), we get
1
= —2 = —
a , b 5

3
* b:——
Soa+ 2
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26.

27.

lz| > 1

If f(z) = | | is a differentiable at every point of the domain,

ar’ +b; |z| <1
then the values of a and b are respectively:

x) A 5 3
2" 2
v) B. 13
2’ 2
x) c 11
2’ 2
x) D. 1 3
2" 2
f(z) iscontinuous atz =1=1=a+b
f(z) is differentiable atz =1 = —1 = 2a
1
Za=-3

3
b=
2

(1 — cos2x)(3 + cos 3z)

lim is equal to :
z—0 xtandzx
x) A 1
4
x) B. 1
2
X C. 1
v D. 2
(1 —cos2z)(3 + cos3x)
lim
z—0 ztandz
(2sin® z)(3 + cos 3z)
= lim
0 ztandx
) 2 3+ cos 3z sin? z 4z
z—0 \ 4 1 x? tan4zx
1
=—-(3+1)=2
~(3+1)
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28. If f: R — R is a function defined by
210 —
(o) = o] cos 22
then fis

1
)w, where [z] denotes the greatest integer function,

v ) A. continuous for every real x.
X ) B. discontinuous only at z = 0.
x) C. discontinuous only at non-zero integral values of x.

X ) D. continuous only at z = 0.

The given function can be continuous between two integers. But when we
talk at integers, we need to check the continuity by putting limits on both
sides of integers for this function.

2z — 1
L.H.L.= lim [a:]cos( xz )n

T—n-

— (- 1)cos<2n2_ 1>7r
=0

2z — 1
R.H.L.= lim [az]cos( a:2 >7r

z—nT

<2n— 1)
= n.cos T
2

=0

and f(n) =0

v f(n7) = f(n") = £(0)

Hence, the function is continuous for every real z.
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29, ar — (e —1) . .
If lim exists and is equal to b, then the value of a — 2b is
=0 qz(el® —1)

Accepted Answers

5 5.0 5.00
Solution:

ar — (e** — 1)
lim

=0 az(et® —1)
Applying L'Hospital Rule
) a — 4e*r

lim

2=0 g(e?” — 1) + ax(4e'?)
So for limit to exist, a = 4
Applying L'Hospital Rule

. —16e**

lim

=0 g(4er) + a(4etr) + ax(16etx)
16 16 1
 da+4a 32 2

-1
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30. ( P=)
Consider the function f(z) = { sin(z — 2)’ z 72
7, =2
polynomial such that P”(z) is always a constant and P(3) = 9. If f(z) is
continuous at = 2, then P(5) is equal to

, Where P(z) is

Accepted Answers

39 39.0 39.00
Solution:

P(z) = k(x — 2)(z — b)
lim f(2) = 7
k(x —2)(z —b)

= lim =7
=2 sin(z — 2)

= limk(z —b) =7
T—2
i SRT 1)

=k(2-b0)=7 ---(1)

and P(3) =k(3—2)(3—b) =9
=k(3—-0)=9 ---(2)

From (1) and (2)

2—b_1
3—-b 9
=18—-9=21—-"7b
= —2b=3
3
b= ——
= 5
and
k(2 —-10b) =
3
k(24 =] =
=k (2+5)
= k=

= P(5) =3 x 13
. P(5) =39
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