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Solution
CET25M5 CONTINUITY AND DIFFERENTIABILITY

Class 12 - Mathematics

Explanation: Given that, f(x) = |x - a| ¢ (x), where ¢(x) continuous function.

[x-a|=x-aifx-a>0
[x-a=-(x-a)ifx-a<0
By definition of continuity,

£'(a) = limy, o LI

Hence, f'(a*) = ¢(x)

13
3, ifo<z<1
Explanation: Here, f(x) =< 4, ifl<z<3
5 if3<2<10

For0<x<1,f(x)=3;1<x<3;f(x)=4and 3 < x < 10, f(x) = 5 are constant functions, so it is continuous in the given

interval, so we have to check the continuity at x = 1, 3.
Atx=1,LHL = lim f(z)= lim (3) =3,
rz—1" rz—1"

RHL = lim f(z)= lim (4)=4
z—17" z—1t

~.LHL # RHL

Thus, f(x) is discontinuous at x = 1.
Atx=3,LHL = lim f(z)= lim (4) =4,
*—3~

z—3~

RHL = lim f(z)= lim (5) =5

z—3t z—3T

. LHL # RHL.

Thus, f(x) is discontinuous at x = 3.

Hence, f (x) is continuous everywhere except at x =1, 3.

(b) has jump discontinuity

Explanation: has jump discontinuity

(a) differentiable everywhere except at x = 0

. z >0
Explanation: We have, f(x) =eX={ €7 T=
P ) { e’ z<0
0—h)—£(0
LHD = lim 820
h—0 —h
—(0—h) _ o0 h B
=lim O lim <=1=.1 and RHD = lim FO0h)=#(0)
h—0 —h h—0 —h B0
- hm 80+h,f(0) _ hm e 1 4 1
h—0 ho0 P
~.LHD # RHD

So, f(x) is not differentiable at x = 0.

Hence, f(x) is differentiable everywhere except at x = 0.

o

Explanation: y = tan”! x + cot! x + sec”
=2+ % [vtan 'z +cot 'z

[sec’1 x + cosec lz = %]

o Yy _
_,y—7r:>dw—0

1 X+ coseC'1 X

=3
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(c) f(x) and g(x) both are continuous at x = 0

Explanation: Given f(x) = [x| and g(x) = |x]|,
—z, <0
xTr)=
f@) { z, >0
Checking differentiability and continuity,
LHL at x =0,

lim f(z) :}Lig%]f(() - h)z}lliir(l)f(o —h)=0

z—0~

RHL at x =0,

mlg{)l+ f(z) = }ng%]f(o +h)= }lllg%)(o +h)=0
And f(0)=0

Hence, f(x) is continuous at x =0.

LHD at x =0,
lim fl@)-10) _ lim f(0—h)—£(0)
20— T—0 ho0 0-h—0
—1im O _

h—0  —h
RHD at x =0,
lim fl=)-£(0) lim f(0+h)—£(0)
es0t 0 T RTG 0+h—0
= lithO —(0+h]_37(0) =1
" LHD # RHD

. f(x) is not differentiable at x =0.

—2%, <0
g(w)Z{ 3

x>, >0
Checking differentiability and continuity,
LHL at x =0,

. BERT . i . . 3:
wl;mﬁg(a:)—lllli%g(o h) llzlg%) (0—h)’=0

RHL at x =0,
. N . 3 _
wlg{)1+g(a:) = ]1113%)9(0 +h)= illli%(o +h)’=0

And g(0)=0
Hence, g(x) is continuous at x =0.
LHD at x =0,
. g(z)—g(0) _ ;. g(0—h)—g(0)
wlgf)l, z—0 ,IJL% 0—h—0
. (0-h) - (0)

hoo h
RHD at x =0,
lim g(z)—g(0) lim 9(0+h)=g(0)
a0t 0 T p5p 0+h-0
— Jim &R0 _

h=0 h
. LHD = RHD

.. g(x) is differentiable at x =0.

(b) _a1/2

\/a2faa:+:c27 \/a2+aa:+a:2

Explanation: lim
z—0

Vatz—y/a—z
— lim Va2 —azt+zi-\/a®tazt+z?  Jatzta o
250 Vatz—,/a—z Vatzty/a—z
1 Va2—az+ax2— /a2+az+x?
= 11m
oo are—(o—)

(vatz+/a—z)y/a?—az+a?++/a®+az+a?
X
\/a2faz+z2+ \/a2+az+m2

. a2—am+x2—(a2+ax+ac2) Votz+y/a
= lim
z—0 2z Va?—az+az%++/a®
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10.

11.

li —2az v Vatzty/a—z
= 11m
70 22 Va2—az+a2+ /a2 +az+a?
2a./a
B a+ta_
2a,/a
7 2a
=—ya

(@) -sec2<% = x)

Explanation: -sec? (f - x)

cos x—sinx

y= cos x+sinx
cosz(1—222)
y - COST
SiNT
cosz(1+ =)
_ 1—-tanz
y 1+tanx
tan T —tanz
y =

1+tan%tanz

y = tan (§-x)

dy _ 21

o, = —sec’(3 —z)

(a) =2

1+22

I L
Explanation: Given, y = sin (1 +3c?)

On differentiating both sides w.r.t. x, we get

dy _ 1 d( 2z
dz 2 de \ 14z2
17( 2z )
1422
142 [ (1+w2)<2>2m<2z>]
(1+x2)2—4z2 (1+.’L‘2)2

_ 1+a? 2-227
V1+zd 222422 (1+z2)2
_2(l+e?)(1-2?)

(17z2)(1+a:2)2 1+a?

(d) |sec 6

w o

Explanation: = = acos® § = cos? = ()

2 a
y=asin®f = sin? = (%) 3
We know that

cos20 + sin0 = 1
2
3

2
(5 + (5 =1
2 2 3
T3 +y3 = a”

Differentiating with respect to X,

12
@ 2_ sind36 \ 3
L (@) e (22
dy 2_
\/l—i—(a) =|secH|.

Which is the required solution.

(©) X¥{(1 +log x)% + =}
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12.

13.

14.

15.

16.

17.

Explanation: y = x* = X108

.y
= X198 X(1 + Jog x)

d2
coog =@ IOBX( L) 4 (1 + log X) e* %8 X(1 + log X)

= % + (1 + log x)? eX log x
X-

= eXlog Xy x % + log x)

=X 1+(1+logx)2xxzxx{(1+10gx)2+ %}

sinz { sinz+z log z-sinx }
T

Explanation: Let y = f(x) = x5"X

Taking log both sides, we obtain

loge y = sin x log, x ~(1) (Since log, b® = c log, b)
Differentiating (i) with respect to x, we obtain
1dy

— 1
v g = ST X o +log, z X cosz

L
d .
= ﬁ:yx (w—i—logea:cosw)

T

dy g __ginz [ sinzt+zlogzsinz

Which is the required solution.

(b) has removable discontinuity
Explanation: has removable discontinuity

(@)—tant
dy

Explanation: We have to find: % = % = %
dt

(a) 2"

Explanation: f(x) = x"

£(1) + fll(!l) i f22(!1) I f33(!1)_'_”‘+f’;(!1)

S n(z!q) n n(nfé)!(n72)+' ”+n(n;ll!)...1

= (1 + 1)" = 2" [By using Binomial expansion]

(b) 2

2
Explanation: We have, sin ! (

z°—y 1
- | =1oga
:c2+y2) &
22— y?
z2+y2
2,2 dy 2.2 dy
(=*+%) 222y — —(=*~y?) 22+2y—
= > =0
d (w2+y2)d d d
2m3—2zzy—y+2my2—2y3—y—2m3—2zzy—y+2zy2+2y3—y
dz dz dx dr
= > =0
(:cz+y2)

= —4m2y3—z +4zy? =0

=sinloga

d;
= —4m2y% = —4xy?
dy 4zy2
dz ~ 4da?y
LYy
tdr T oz

Which is the required solution.

(d) {0, 1}
Explanation: Given: f(z) = ﬁ

Clearly,
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18.

19.

20.

21.

f:R—{1}—=>R

MwﬂﬂWIfﬁZ)Z(k@ﬂ)sz):Vf

.. fof : -
R—-{0,1} >R

Now,
fﬁﬁwm=f0ﬁ)=(léw):x
.. fofof:

R-{0,1} >R

Thus, f(f(f(z))) is not defined at x = 0, 1

Hence, f(f(f(x))) is discontinuous at {0, 1}

(@38

Explanation: Since, f(x) is continuous at x = 0, then
LHL = RHL = f(0)

or LHL =RHL =k

Now, LHL = lim £ ¢ 01

h—0 0-h
e—3h_¢5h

= lim
h—0 —h

. e 3h 1 . edh_1

= lim (=) + Iim (5)

-3k h
:31im(63’1)+5lim<e5 *1>

h—0 —3h h—0 5h
=3x1+5x1=8
Thus, k =8
(b) -10

Explanation: Given, f"(x) = g”(x)

On integrating both sides, we get
fx=gx)+c=>fD)=fD)+r=4=6+c=>c=-2
) =g(x)-2

Again, on integrating both sides, we get
fx)=gx)-2x+c;=1f2)=g(2)-2 x 2+¢
=3=9-4+c;=>c1=-2

Sfx) -g(x) =-2x -2

Atx =4, [f(x)-gx)]=-8-2=-10

(a) continuous at non-integer points only
Explanation: Given function f(x) =x — [x]
For any integer n,
x—(n—1),n—1<x<n
f(x) = 0,x=n
x—n,n<x<n+1

LHL: limx-n+1=n-n+1=1
r—n

RHL: limx-n=n-n=0

z—17T
Hence, f(x) is not continuous at integer points.

.. Given function is continuous on non-integer points only.
(a) (1 +sin 2x) y;
Explanation: y = e!@"X
y1 = sec? x eldnx

= cos? xy, = e!aX
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22.

23.

24,

25.

26.

27.

Again differentiating w.r.t. X we get
cos? () .y - 2 €os X sin xy; = sec? xe!@X

= cos® (X).y2 =y1sin2x +yq.

(a) -e* tan(e®)
Explanation: Let y = log (cos e¥)
On differentiating both sides w.r.t. x, we get

d i

%: 1diac[l(;g{cos(e )}

= wa() o Lcos(e”)} [using chain rule]
_ 1

cos(e®)

{—sin(e”)} %(e”) [using chain rule]

= -tan (e*)-e* = -e* tan (&%)

(c) a function of y only
Explanation: y = ax® + bx + ¢
W _ o0z +b

dx

d2y

— =2a
dx2

3d%

i 2ay® = A function of y only

)

1
Explanation: ' lim f(x) exists = lim f(x) = lim f(x)
z—0 z—0" z—07"
lim f(0-h)=1im f(0 +h
= lim £(0 - h) = lim £(0 +h)
lim f(-h) = lim f(h
= lim f(-h) = lim.f(h)
= lim{| — h| + a} = lim cos [h]
h—0 h—0
=a=cos0=a=1
2
© Ty

2
Explanation: Given that y = tan ! (—izz >

Let x% = tan
= 60=tan 'z

o —1( 1+tanf
Hence, y = tan (ktan(’)

l4tanz
l1—tanz

Using tan(% + :c) = , we obtain
RN | ™ L _ = —1(,.2
y = tan tan(z—i-e)—Z—i-H—E—i-tan (m)

Differentiating with respect to x, we obtain

dy _ 1 _ %
dx 1+a4 1+z#
(b)

Explanation: 7

b)n="2"

mz + 1, ifx <

Explanation: We have, f(z) = ¢ . i is continuous at & =
sinz +n, ifz>
s

+1

wl3 NERNIE]

<. LHL = lim (mz + 1) = lim [m (5 — k) +1] =
—

]2—);

and RHL = lim (sinz + n) = hlim [sin(§ + h) + n]
s — 00

T =
2

AA
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28.

29.

30.

31.

=limcosh+n=1+n
n—0

Since the function is continuous, we have
LHL = RHL
=>m- % +1=n+1

™
Tnmn=m-- -
: 2

y z logy—y
(C) T’ (ylogz—m)
Explanation: XY =y* = ylogx =xlogy
dy z dy

;+logx—: Y I +logy

z _ zlogy—y
é(logm—g)a —(logy— )_T
dy  zlogy-y y _y zlogy—y
T

de ~ ylogz—=z X Tz X ylogz—=z
(c) is discontinuous
22 22 z2
Explanation: Given f(z) = z* + + +o + ~
1+a (1422 (1+ 22)
For x =0, x2=0
=f(x)=0
For x # 0,
X2 +1> X2
=0< 5 <1
. 3 —_— 2 ;32 CECEEY :E2
. lim flz) =l 2%+ 755 + et T

. — 1 1 - =1
o alvlg(lJf( ) alvlg})x (1 + 1+1:2 (1+£2)2 + U (1+z2)"

. 1 2 1
glﬂlg(l)f() ilg(l){:l} (1 - )}
1422

>, Sum of infinite series where r = 1 3
) 1+z

. T 2 [ 14z

+ () = lma® (1)

= lim f(z) = limz? + 1
z—0 z—0

= lim f(z) = 1 # f(0)
z—0

So, f(x) is discontinuous at x = 0

(¢) f(x) is non-differentiable at 3 points and continuous everywhere
\f

Explanation:

ré
X O T 27 X

Y’

It is clear from graph that f(x) is continuous everywhere in 0 < x < 27r. And has sharp edge at x = 0, 7, 27 so it is not

differentiable at x = 0, 7, 27.
Because it has no unique tangents.

(@) (xlog %)™
Explanation: We have, f(x) = log x
= f(log x) = log(log X)

= f'(logz) =
= f'(logz) =

= f'(log x) = (x log x)"!

logw dw( gm)

aclogw
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32.

33.

34.

35.

—1
@ 2y/1—x2
Explanation: Put x = cos 26 ,we get
1 20 1—cos 20
éy_sin_1<\/ +2COS +\/ QCOS )

. 2 cos? 26 2-sin’ 0
st (R VE)

=y= sinfl(cosw + sin29)

V2 V2

= y=sin! (sin(f + 29)
=y=7+20

dy
Putf = < 5 < we get

|
= & =

dy 1

dz — 2,/1-a2

(b) None of these

Explanation: Let us see that graph of the floor function, we get

-3

We can see that f(x) = [x] is neither continuous and non differentiable at x = 2.

(a) -tan x
Explanation: Let y = sin x and z = cos X
On differentiating y and z w.r.t: x, we get

d .
2 = cosxand £ =sinx
dx dx
dy
dy _ dz _ cosxT _
Now, % 4 “sing =-tan X
dx
—-10
) —=—
1—(522+4)

Explanation: Let y = cos'l(Sx2 +4).

Put z = 5x° + 4.

Then, y = cos ! z.

On differentiating both sides w.r.t. X, we get

dy _d -1,) = 4 —1,) dz .

iz do (cos z) = (cos z) i [by chain rule]
—1 i
1—22 dz

(59:2 + 4) [put z = 5x2 + 4]

AA
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36.

37.

38.

39.

=——2><[5><2x+0] [putz=5x2+4]

(d) xy;

Explanation: y = sin“!x
dy _ _1 Sl g2 W
i m =+1—x = 1

Again, differentiating both sides w.r.to x, we get

d?y  dy %
o2 s =2 )
1—=z 72 —I—dz (2 )—0

1—a2

Simplifying, we get (1 - xz)yz =Xy

(a) 322 e’
Explanation: Let y = e’
On differentiating both sides w.r.t. x, we get

dy _ 3 d
dz_e dz

3 3
=e”. 3x2=3x% e”

(:63) [by chain rule of derivative]

()0
Explanation: 0

f(X):{XQ, x>0

kx, x<0
Given function is differentiable
LHD=RHD
lim JO IO~ [Nimimits_{hto 0} Nrac(f(0+h)-(0)} (h} ]
—
limg FO=P)—kO) _ 4 (0+h)%—(0)?
h—0 —h h—0 h
lim Hh) _ lim (h) -
h—0 —h h—0 h
k=0
(0)n%y

Explanation: y'/" + y~1/" = 2x
Differentiating both sides we get

v (14 =2

7 (y n — y n ) = 2
1 L

=Y (yn —yw ) = 2ny

Again differentiating both sides we get

1 1 Y1 11 L

}’2(yn —Y“>+T y= +yw ) =2ny,
1 L vi o L -1 9
ény2(y" —y")+7(y" +y"):2n Y1
1 -1
= nyys (y? - yT) + 22y} = 2n’yy
2n
= nyygy—ly + 2zy? = 2n’yy,
2,2

éni—fn—i-xyl:rﬂy

1

1 —1\2
yn—yn
- 7 2

AA
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40.

41.

42.

43.

44,

4224
= Yo m4 + zy; = ny

= (x*-1) yp +xy; =n’%y

ab
(© "
Explanation: y% = az? + b= Zyd =2ar = yd =azr
4y
W _ e Py YT
dz Yy dz? o y2
ar
. yo—az =~ . a(yzfazQ) _ab
y? v y

(b) 1522y % (20 + 1)

Explanatlon. We have, y + sin y = cos x On differentiating both sides w.r.t. X, we get

dy —|— (s1n y) d ——(cosz)
sin x

dy
- +cosy - —-smx:> i T+cosy

where, y # (2n + D
@) e

Explanation: lim f(z) = lim ‘tan(1 + m) =lim
z—0 z—0 4

z—0

1 1
=lim [(1 + tan ) ez "2/ x lim [(1 - tanx)_m}

z—0 z—0

1
lim[l +z]z =e
z—0
- f(x) is continuous at x = 0
. lim f(x) = £(0)
z—0

=e><e=e2

=e?=k=k=¢2

(c) Continuous but not differentiable at x = 2

Explanation: For continuity left hand limit must be equal to right hand limit and value at the point.

Continuity at x = 2.

For continuity at x = 2.

LHL=lim, ,,-(1+z)=3
RHL=lim, ,5+(5 —z)=3
f2)=1+2=3

.. Therefore,f(x) is continuous at x = 2
Now for differentiability.

= £(2) =lim,_,, {242

= £(2) = limy, o LD

= f'(27) = limy_,q 22hh23 = limy,_,o —Z =1.
= f(2") =lim, ,,- w

= £(2) = limy, o LE O

= (2 = limy o

= limy,_,o —Lh

=1

As, f'(2°) is not equal to f(2*)
.". f(x) is continuous but not differentiable at x = 2.

b) —=

AA
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45.

46.

47.

48.

49.

50.

Explanation: = y = sec™ ! ( ml >

1
2221

= secy =
:>cosy=2x2—1

=>y= cos™ (2X2 -1)
Put x = cos 6 ,we get

= y=cos™! (2cos? 0 - 1)

= y =cos! (cos 26)

=y=20

But 0 = cos™! x, we get
d d(cos™ 1z

L ody_ dlese)
dz dz L )
dy d(cos_ T

&= &
d —

= o _ 2. 1
dx 1_9:2
dy -2

= E - 17z2

(d) -2 tan (32£2) x 1

52467 7 (5046)2

Explanation: -2 tan (2212) (5 1 6)”
T+

(b) 3

Explanation: f(x) = log1 ||

f(x) is not defined for x = 0, -1 ,1

.. f(x) is not continuous at x =0, -1, 1

(d)2
Explanation: Since the given function is continuous,
Sinx + Cosz

T

S k=lim
z—0
=k=1+1=2

@p=—5.9=3
Explanation: p = —%, q= %

) £

Explanation: Given that \/z + ,/y = \/a
Differentiating with respect to X, we obtain

1 1 dy
VRN
dy y
OF%—— p
@) 55
Explanation: \/z + ,/y=+/a........ (1)
1 1 dy
= PN + Q_WE =0
dy NG
= E——% ....... (2)
1 Ly 1 -1
dy  VERY P VERE

2 T
(E (AL
_ 2 g\ VT ) 2T

VAR VA A g

2ryz  2zy3.  2aya  2a

AA
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51.

52.

53.

54.

55.

56.

(b)7
Explanation: = f

= f(l') _ LILT[I) 3z+itanz

3z+4tanz
(z) = ——

3z 4tanz

= flz) =lim = + =

= f(z) =3+ 4lim 222
z—0

= f(x)=3+4

s k=7

(©)24/1 — x2

Explanation: y = z1/1 — 22 + sin~!(z)

:>d—y:x{ 1 (—2x)}+ 1-22+ 2=

da 21— Visa?
dy —z? 1
= 2= +/1-22+
dz V1—z? \/171‘2
- dy —x241-a2+1
dz 17$2
N —22%42
dx N—z2
dy D)
= o =24y/1—=x

(@) -2xsin(x2) cos(cos xz)
Explanation: y = sin (cos X2)

dy d .
Therefore, — = —sin (cos xz)
i dzx

= cos (cos xz) %(COS xz)
= cos (cos XZ) (-sin xz) %(xz)

2

= -sin x“ cos (cos xz)(2x)

2

= -2x sin x“ cos (cos x2)

(c) tan 6
Explanation: z = a(cos@ + 0sin 6) ,we get

Z—z = a(—sin @ + sin 6 + fcosb)
o _ _ 1
= dz ~ afcosf

y=a(sinf — fcosh) ,we get

j—z = a(cosf — (cosf + 6(—sin 6))

dy .
=2 = acosf — acosf 4+ Basin 0
dy .
= 30 —3:19s1n0
y_ & do
= gx T W7 X
y . 1
= Z—z—aé’smﬁx — 5
= ¥ —tand
dz

(0) £ "(e¥) X + £ (%) e

Explanation: Let y = f (e*), then

y1 = f'(e¥) e*

yo =" (e¥) e¥e* + f'(e¥) ¥

= 2" (¥ +f'(e¥) e

(a) continuous V x € R and not differentiable at x = 0

Explanation: f(x) = x - |x| = g(x) + h(x)

AA

is continuous at x = 0
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57.

58.

59.

60.

where y(x) = x, h(x) = -|x|

As g(x) and h(x) are both continuous V x € R
.. f(x) is continuous V x € R

And g(x) is differentiable ¥ x € R

but h(x) is not differentiable at x = 0

. f(x) = g(x) + h(x) is not differentiable at x =0

(d) continuous at x =0

Explanation: Given f(x) = sin_l(cos X),
Checking differentiability and continuity,
LHL atx =0,

lim f(x) = }1113(1) £(0 — h) = limsin~*(cos(0 — h)) = %lina sin~!(cos(—h)) =sin"'1

x—0" h—0
RHL at x =0,

. _ . _ . . 71 1 . 71 _ . 71
Xl;r(r)l+ f(x)= }lgr(lj f(0+h)= 11113(1) sin"!(cos(0 + h)) = l1111% sin"!(cos(h)) =sin™'1
And f(0) =T
Hence, f(x) is continuous at x =0.

LHD atx =0,
lim f@)-f(0) _ lim f(0—h)—£(0)
z—0" T h—0 0-h=0
sin™! (cos(0—h))— (=
= lim ) =1
h—0 —h
RHD at x =0,
lim f(=)-f(0) lim f(0+h)—£(0)
20+ z—0 - h—0 0+h—0
sin~1(cos(0+h))—( =
= lim ) =-1
h—0 h
. LHD # RHD

.. f(x) is not differentiable at x =0.

(a) (2/3)"
Explanation: f(z) = cot!(y/cos2z)

! _ —1 1 9
@)= s X e < 2sin 2z
! -1 1 9
f (:E) " 2cos?z x 24/cos 2z X —2sin2z

T 1 1 som
Z) = X X 2sin —
6) 20052% 2 /c05§ 3

1
) 1 1 V3 (23
6)_ X ><22 —()

3 3
2% = 1
4 24/3

Explanation: 14—1

logz
C —
© (1+log m)z

Explanation: x¥ = e*V
Taking log on both sides,
log x¥ = log *¥
ylogx=x-y

ylog x+y=x

_ T
y= logz+1
Differentiate with respect to X,
dy (10gz+l)7m><%

dz (logachl)2

AA
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61.

62.

63.

64.

65.

66.

67.

dy  (logz+1)—1
dz (10gm+1)2
dy log =

dz (log z+1)?
n2+1
(@ ——

2
. 1
Explanation: = -
n

1
(@ 3
Explanation: Given that y = tan ! | /2<%
1+cos x

2z

Using 1 - cos x = 2sin” = and 1 + cos x = 2 cos? %, we obtain

2sin® =
— -1 2 _ -1 zy_z
y =tan T E = tan tan(2) 5
2

Differentiating with respect to x, we

dy _ 1
de ~ 2
(d) \/e;”—l

Explanation: Given, x =log (1 + t%) and y=t- tan"!t
On differentiating both sides w.r.t.x, we get

dx 1 dy 1 £
= = 2t)and — =1 - =
dt 1+t2( ) dt 1482 142
t2
gy _ ()
prii i R

Also, x =log (1 + tz)

= 2= X1 ..(ii)
From Egs. (i) and (ii), we get

d_y _ \/e””fl
de ~ 2
(d) f'(x) exists for all x
. sin 47w [ﬂzx]
Explanation: We have f(x) = ————
T+|[z]

We know that [71'2 x] is an integer for every x
47r[7r2x] is an integral multiple of 7

. sin 4r[w?x] = 0 and 7 + [x]? 20V x

S fx)=0V x

= f(x) is a constant function of fi(x), f'(x), f"(x), .....f}(x) exists V x.

s 1
@y+s .
Explanation: f'(z) = — (ztan 'z) =
p fiz)==( )=1 o
2logz—3
() =5
. d (logz z~%*103%1 1-logz
Explanation: —- (T) = 2 =

d [ 1-logz
= u (=)

+tan 'z = fl)=

z4 z4 z4

(@y=x

Explanation: y = x + e * sin x = x + &2

et

. sinx _
+Jim R =0

As-1<sinx<1

AA
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68.

69.

70.

71.

coe X< eXginx < X

lim £ e*=0

T—00
o lim eXsinx=0
Tr—00

.. Line y = x is oblique asymptote to the given curve.

(01

Explanation: u = sin! (22 V=9tan 1z = v = _2
1+22 dx 1422

v =tan™! ( 22 )=2tan_1a: = du - 2
1422 dz 1422

L du _ dufde  2/14a®
‘dv | dv/dz 2/14x2 -

(a) continuous and differentiable at x = 0.
Explanation: continuous and differentiable at x = 0.
Given f(x) = x|x|

function can be written as,

f(z) = {w(x) ifz >0

z(—x) ifz <0

x? ifx>0
f(m)_{—m2 ifz <0
Now,

Rf(0) = lim, , (~a?) =0
LF(0) = lim, - (a?) =0
£(0) = 0

" Rf(0) = Lf(0) = £(0)

so f(x) is continuous at x=0

Now

Rf/(O) = limw—m* %
2

=lim, - “5 00

Lf'(0) = lim, - ZC

. z2-0
= hmzﬁtﬁ n =0

" Rf'(0) = Lf'(z)
so f(x) is continuous at x=0
hence f(x) is continuous and differentiable at x = 0.

@20
fl@)y. g(z)  h(z)
Explanation: F(x) = | f/(z) ¢'(z) Hh'(x)
(@) g"(@) h'(z)
Where f(x), g(x), h(x) are polynomial of degree 2.
S ") =0g"x)=h"(x)
flx) g'(@) W(z)| |fl@) g(@) h=) flx)  g(z)  h(z)
F=|f'(x) g )| +| f'@=) g (@) +| f(z) g'(x) N(z)
') ¢"(x) h'(z)| [f"(x) ¢"(x) R'(z)] [f"(z) g¢"(x) R"(x)
=0+0+0=0

(d)6
Explanation: lim 232 — £
z—0 T 2
sin 3z

lim 323 w3 £
z—0 3T 2

ok
3=23

k=6



72.

73.

74.

(@) —

(1+2?)
Explanation: Given that y = cot? (%)

Letx=tanf= 0 =tan 'z andusingcot 'z =7 —tan 'z

_ o _ —1( 1-tan@
Hence, y = 5 tan <1+tan9>

. 1—t .
Using tan(% — m) = thzz , we obtain

yzg—tan’ltan(g—é?)zl— (g—e):§+9:§+tan*1m

2

Differentiating with respect to x, we obtain
dy 1
dr ~— 1422

(c) continuous V x € R and non differentiable at x = +1

'\!
(0, 2)
0, 1)
Explanation: :/ v
\= N
Yl

2z
. e z<0
Given g(x) = y
8(x) {62“’, >0
© { 2, <0
X =
8 —26_2””, z>0
.LHDatx =0, g'(0) = 2e? ¥ 0=2e0=2

RHD atx =0, g'(0) = -2¢0=-2 x 1=-2
AsLHD # RHD atx =0
.. g(x) is not differentiable at x = 0

Again RHL = lim g(x) = lim eZ*=¢%=1

z—0" z—0"

LHL = lim g(x)= lim e*=¢0=1

z—0" z—0"
g(0)=e%=1
As LHL = RHL = f(0)
.. g(x) is continuous V x € R

(d) none of these
-1
—,x< -1
T
Explanation: Given that f(z) =< az? + b, - 1<z <1

1
—r>1
z

- f(x) is continuous and differentiable at any point, consider x =1.
lim < = lim, 1 a2® + b

z—1

=a+b=1

Also,

— lim f(ﬂ;):f(l) — lim f(waz:l(l)
$f>17a12—a . $I}_1;:

= 9101_>ni - = lim !

AA
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75.

= lima(z + 1) = lim(—z)
z—1 z—1
-1

=a=

Putting above value in a + b = 1,we get
3

5
Which is the required value of a and b.

(d) -coty cosec? y
Explanation: Given, y = cos™ x
= X=C0sy

On differentiating both sides w.r.t. X, we get

dzx . dy .

oy = siny = . = -cosecy ..(i)

Again, differentiating both sides w.r.t. x, we get
dy 4 dy
= = (—cosecy) = —(— cosecy coty) -

= cosec y cot y(-cosec y)

=-coty - cosec? y [from Eq. (i)]
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