Continuity and Differentiability

(2025)
Q1

d?y

Ify =sin 'z, then (1 — z2) o is equal to :

fz) = { A

222 + ax,

is continuous for
z € (0,2)
, then a is equal to:

dr?

D<x<1
1<z <?2

(1 Mark) (CBSE 2025 - 65/4/1)

(1 Mark) (CBSE 2025 - 65/4/1)



_7
2
B.-4
C.-1
D.-2
Q.3
The function f defined by
x forx <1
f(z) = 5 forzx ; 1

IS not continuous at:

(1 Mark) (CBSE 2025 - 65/4/1)
A x=5
B.x=1
C.x=2
D.x=0

log(1+ax)+log(1—ba) for z # 0

flz) = v
(@) k , forz =0

IS continuous at
x =0
, then the value of

k
IS :

(1 Mark) (CBSE 2025 - 65/4/1)



A a
B.a+b
C.b
D.a—b
Q.5
dy

If tan~" (z® — y*) = a, where' a ' is a constant, then — is :
€

(1 Mark) (CBSE 2025 -65/6/1)
A a/x
B.x/y
C.a/y
D. —x/y
Q.6 If y = a cos(log x) + b sin(log x), then X2y, + xy1 :
(1 Mark) (CBSE 2025 - 65/6/1)
A. tan(log x)
B. cot(log x)
C.—y
D.y

Q.7 If A denotes the set of continuous functions and B denotes set of
differentiable functions, then which of the following depicts the correct relation
between set Aand B ?

(1 Mark) (CBSE 2025 - 65/2/1)



B0




1, if <3
flx) =< ax+b, if 3<x<bh

7, if b<zx
IS continuous in

R
, then the values of aand b are :

(1 Mark) (CBSE 2025 - 65/7/1)
A.a=-3,b=8
B.a=3,b=38
Ca=-3,b=-8
D.a=3,b=-8
Q.9 If f(x) = —2x8, then the correct statement is :

(1 Mark) (CBSE 2025 - 65/7/1)

Q.10
Assertion (A) :



£(x) = {xsin%, x#0

0, x =20
Is continuous at
x=0
Reason
(R) :
When

x — 0, sin %
IS a finite value between -1 and 1.

(1 Mark) (CBSE 2025 - 65/7/1)

A. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

B. Assertion (A) is true, but Reason (R) is false.
C. Assertion (A) is false, but Reason (R) is true.

D. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

Q11
If
sin® ax /
= 0
1, x =0
IS continuous at
x =0
, then the value of
a
IS :
(1 Mark) (CBSE 2025 - 65/5/1)
A -1
B.1

C.t1



D.0

Q.12 If f(x) = {[x], x € R} is the greatest integer function, then the correct
statement is :

(1 Mark) (CBSE 2025 -65/5/1)
A. fis not continuous but differentiable at x = 2.
B. fis continuous as well as differentiable at x = 2.
C. fis neither continuous nor differentiable at x = 2.
D. fis continuous but not differentiable at x = 2.
Q.13 If f(x) = |x| + |x—1|, then which of the following is correct?
(1 Mark) (CBSE 2025 -65/1/1)
A. f(x) is both continuous and differentiable, at x = 0 and x = 1.
B. f(x) is differentiable but not continuous, at x = 0 and x = 1.
C. f(x) is continuous but not differentiable, at x = 0 and x = 1.
D. f(x) is neither continuous nor differentiable, at x = 0 and x = 1.

Q.14
Assertion (A) :

f(m)_{?)a:—& x<5h

2k, x>5
Is continuous at

T —5H

for

k=3

Reason ® : For a function f to be continuous at
Tr=a

’limm va- f(z) = lim, .+ f(x) = £(a)

(1 Mark) (CBSE 2025 - 65/1/1)



A. Assertion (A) is false, but Reason (R) is true.
B. Assertion (A) is true, but Reason (R) is false.

C. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

D. Both Assertion (A) and Reason (R) are true and the Reason (R) is the
correct explanation of the Assertion (A).

Q.15
Differentiate 1/ eV2* with respect to eV2X for x > 0.

(2 Mark) (CBSE 2025 - 65/6/1)
Q16

If (2)? = (y)*, then find 2~

(2 Mark) (CBSE 2025 - 65/6/1)

Q.17
r—y
xlogz’

If x = ei, then prove that % —

(2 Mark) (CBSE 2025 - 65,/2/1)

Q.18
If
20 —3, 3<zxz< -2
fz) =
z+1, —-2<x<0
Check the differentiability of
f(z)
at
x=—2

(2 Mark) (CBSE 2025 - 65/2/1)



Q.19
Differentiate (2—:) with respect to .

Q.20

If —22% — 5ay + y® = 76, then find 22

Q.21

Differentiate —S122_

Joorz with respect to .
cCos T

Q.22

(2 Mark) (CBSE 2025 - 65/7/1)

(2 Mark) (CBSE 2025 - 65/7/1)

(2 Mark) (CBSE 2025 - 65/5/1)

2
If y = 5 cosx — 3 sinx, prove that % +y=0.

Q.23

Differentiate 2

2
295" T \wr.t cos® x.

Q.24

if tan~" (22 + y?) = a?, then find 2,

Q.25 Find k so that

2223
fay =4 e T
k, r=—1

(2 Mark) (CBSE 2025 - 65/5/1)

(2 Mark) (CBSE 2025 - 65/1/1)

(2 Mark) (CBSE 2025 - 65/1/1)



is continuous at x = -1.

(3 Mark) (CBSE 2025 - 65/4/1)
Q.26 Check the differentiability of function f(x) = x |x| atx = 0.

(3 Mark) (CBSE 2025 - 65/4/1)

Q.27
Differentiate y = sin ™" (3): — 413) w.rt x, if X € [—%, %]

(3 Mark) (CBSE 2025 - 65/6/1)
Q.28

2

Differentiate y — cos ™! ( ;22) with respect to z, when z € (0, 1).

(3 Mark) (CBSE 2025 - 65/6/1)
Q29

2
If y = log (\/5 + ﬁ) , then show that z(z + 1)y, + (z + 1)%*y, = 2.

(3 Mark) (CBSE 2025 - 65,/2/1)

Q.30
d _
fz /1+y+yv1l+2z=0,—1<z <1,z #y,then prove that % = ﬁ
(3 Mark) (CBSE 2025 - 65/2/1)
Q31

Differentiate y = \/log{sin()f; — 1) } with respect to x .

(3 Mark) (CBSE 2025 - 65/7/1)

1

1 a
s 1 : t+ : t+ =),
Q.32 For a positive constant 'a’, differentiate @  * with respect to ( T3 )
where t is a non-zero real number.



(5 Mark) (CBSE 2025 - 65/5/1)
Q33

Find % ify* + ¥ +2* = ab, where a and b are constants.

(5 Mark) (CBSE 2025 - 65/5/1)

Q.34
If vV1— 22+ /1 —y? = a(z — y), then prove that 3—2 — i:ii

(5 Mark) (CBSE 2025 - 65/1/1)
Q35

If oz — 91 logtan ?) and v — sin 6. then find S at@ — =
z = a (cosd +logtan $) andy = sin 6, then find 5 atf = .

(5 Mark) (CBSE 2025 - 65/1/1)



Answer
Q1B Q2C Q3B Q4D Q5B Q6C
Q7A Q8D Q9B Q10A Ql11C Q12C
Q13C Ql4A Q.15

Letu = v eV2® and v = eV?* Derivative of Vowrt v = 2%.
1

24/ V2

Required derivative =

Q.16 Taking log on both sides, we gety log x = xlogy

Differentiating both sides w.r.t. x, we get

d d
nglogx J_r. Y + logy
de y dz
dy  ylzlogy—y)
= —
de  z(ylogz — )
Q17
T — E:i
£
= logz = —

= yloge = a

Differentiating both sides w.r.to x, we get

ngloga:dy 1
dx
d _

dx x log x



o 2R =3 ()
h—0 —h

=lim2 =2
h—0

_ lim —24+h+1-(=7)
h—0 h

= limj,_,o %

, which does not exist, i.e., RHD does not exist.

Therefore, the function is not differentiable at -2.

Q.19 Let,
5° x -5 dy xy/ —5 T —5\/
5% 5$+1
= 510g5 — ;1:6
Q20
Differentiating
—2x% — bzy + > = 76
, with respect to '
T
dy 5 dy
—4x — by — bxr—— — =
x Y mdm + 3y I 0
dy 4z + 5y

= —
de  3y? — b5z



Q.21

sin x
Let y =

4/ COS T
oo . —sinx
dy 4/COST -COST 511 T (2m)

dz cos T

N dy 2cos’z +sin’z 14 cos’z
= or

dz 2(cos z)3/2 2(cos x)3/?

Q.22
d
y = 5cosx — Jsinzx, then %Y _5.sine— 3-coszx
x
d2
= d—g =—5-cosz+3-sinr =~y
£
d?y
- — =0
dz? Ty
Q.23
Lety = 2°°°% = 3—2 — 2°%°%(_2 cos z sin z) log 2
Letv = cos’z = % = —2cosxsinx
du (%) _ 00523:1
Now —> = (g) = 2 og 2
dz

Q24

tan~! (:132 + yz) =a’ =z’ + y2 = tan a’

Differentiate both sides wrt x,



Q.25

lim,_,_; mﬂ;iﬁ_g = lim,_,_; % = lim,;,_1(x — 3) = —4
Also, f(—1) =k
as fis continuous, k = —4
Q.26
—z?2 Lz <0
T)=x|T| =
o) =alal ={ 5 0=
0—h)— f(0O —h? —
LHDzlimf( ) f()zlimu=0
h—0 —h h—0 —h
0+ h)— f(O s _
RHDzlimf(+ ) f()zlimh D=U
h—0 h h—0

Since LHD = RHD, fis differentiable atx = 0
Q27

T — sint gives y = sin ' (sin3t) = 3t = 3sin 'z
dy _ 3

dz l1-x
. d 1242
Aliter: d—y — 312z
* \/1 —(3z—42%)?
Q.28

T = tant gives y = cos '(cos2t) = 2t = 2tan 'z
dy 2
dr  1+z?

. d _ —4
Aliter: & — =1 | .
dx 1— 1-22 2 (1+$2)
(l+=2)

Q.29 The given function can be written as




y=2log(z+1) —logz

yl_a:—i—]. m_m(;g_|_1)
z—1 1
S z+)y1=——=1-——
L T

1

x

1
Sz+ D242+ Dy =1+ —

= z(z+ 1)y + (z +1)%y; = 2

Q.30

z/1+y+y/I+z=0

= a/1+y=—y/l+z

= 2’(1+y) =y’ (1 + )

= (z—y)(z+y) +azylz—y)=0
= (z—y)(z+y+zy =0

r#y=>ztytzy=0
—&

TY= 142
d -1
= Y = .
dz. (14 x)?
Q31
dy 1 1
de

2\/log {sin (2 -1)} sin (5-1) |

2 z?
x“ cot (T — 1)

2\/10g {sin (w_j - 1)}




Q.32 Let

- d 1
uw=a"t = d—? = a'7 -loga - (1_:*,_3)

v = t+l az:»ﬁ—a t+l v 1— —
N t dt t $2

du  du/dt o't -loga
dv  dv/dt at+ %)“_1

Q33
Let
u=y*v=xv
and
w = X~
du dv dw
>— 4+ — 4+ — =0 )
dm+d:c+da: (%)
. 1 du 2 dy
u=y" =logu=2z-logy=> —+—=—+— +logy
u dr y dx
d d d
ﬁ_u:yx E._y_|_10gy :;Byx_l_y+ymlogy
dzx y dzx dzx
d d
v:a:yélogv:y—log:c#—-—U:E-I—log:c-—y
v dz T dx
= j—z = zY (% +loga - j—z) — yx¥! +mylogm%

1
wzijlogw:m-logx:—-—w:1+10gx
w dx

dw -
:>E_af: (1 + log x)

.F.rom (i), we get

o d d
ﬂr—l.—y+y$-logy+ywy_1+my-10€x'd—z+wm'(1+log$)=0

Y
dx
dy =z (1+4loga)+y* - logy + ya¥~!

dz z-y* 1 +zv-logz




Q.34
Let
z=sinAd,y=sinB=A=sin"'z, B=sin"'y

SVI—2?t/1-y =a(z—y)

= cos A + cos B = a(sin A — sin B)

e (AT B A-B\_, A+B\ . (A-B
COS 2 COS ) — &0 COS 9 S1I1 )

A—-B
:>cot( 5 ):a;%A—B:m:ot_la

= sin 'z —sin'y=2cot 'a

differentiate both sides wrt x.

1 1 dy_O
vV1—2z2 Vv1—12 da

dy  [1—y?
:>da:_' 1 — 22

Q35
0
T =a (cosﬁ + log tan E)

dz ( _ 1 , 0 1)
= — =a | —sinf + X sec’ — X —

d9 tan % 2 2
- . 1 - 1 —sin?6@
— St sinf ) “ sin 0
dx
- = ¢ cot @ cos @
Also,

o dy __
y =sinf) = —5 = cosf



dy _ tanf
dr ~ a

Differentiating wrt x.

d’y  sec*0 df

dz?2  a . dx
B sec’ ftan 6

— =

dgy B 242

—= —
dz® | 41—z a



(2024)

Q.1 The number of points of discontinuity of
lz| + 3,ifz < -3

f(z) —2z,if —3<z<3
6z +2,ifx > 3

is:

A1l
B. infinite
C.2
D.0

Q.2 The derivative of tan—1(x2) w.rt. x is :

1+x4

2
14z

_ =
1+x2

D.
X

1+x4

Q.3 Derivative of e2*with respect to €%, is :

(1 Mark) (CBSE 2024 - 65/2/1)

(1 Mark) (CBSE 2024 - 65/2/1)

(1 Mark) (CBSE 2024 - 65/4/1)



A. 2e2x
B. ex
C. 2e3
D. 2ex

Q.4 For what value of k, the function given below is continuousatx=07?

Viatz—2
fo) =4 = x # 0
k, x =10

(1 Mark) (CBSE 2024 - 65/4/1)
A 4
B.1/4
C.0
D.1
Q.5 Which of the following statements is true for the function

2 +3, z#0
ORI

, z =20

?
(1 Mark) (CBSE 2024 - 65/1/1)

A. f(x) is continuous and differentiable Vx € R — {0}
B. f(x) is continuous Vx € R
C. f(x) is continuous and differentiable ¥x € R
D. f(x) is discontinuous at infinitely many points
Q.6 The derivative of sin(x2) w.rt. x, atx = Vmis :

(1 Mark) (CBSE 2024 - 65/1/1)



A -1

B. —2Vn
C.2Vn
D.1

Q.7 Afunction f(x) = |1 -x + |x|| is :

A. discontinuousatx =10
B. discontinuous atx =0, 1
C. discontinuous at x = 1 only

D. continuous everywhere

Q.8 The derivative of 2x wir.t. 3xis :

Q9 Ifx2y = 1, then the value of dy/dx atx =1 1is:

(1 Mark) (CBSE 2024 - 65/3/1)

(1 Mark) (CBSE 2024 - 65/3/1)

(1 Mark) (CBSE 2024 - 65/5/1)



C.-e
D.-1

Q.10

x 2
Derivative of 2 T

with respect to cos x is :

(1 Mark) (CBSE 2024 - 65/5/1)
A.

. -2
—9sin? x cos zesil ©

B.

: sin’
sln xre
C.

. 9
cos xe’™ *

D.

. 9
—2cosxe’™ *

Q.11 If f(x) = |tan2x]|, then find the value of f'(x) at x = 7/3.
(2 Mark) (CBSE 2024 - 65/2/1)

Q12
If y = cosec (cot_1 x), then prove that /1 4 XZ% —x=0.

(2 Mark) (CBSE 2024 - 65/2/1)

Q.13
If y = cos® (sec2 2t), find %.



(2 Mark) (CBSE 2024 - 65/4/1)
Q14
log

_ dy
If #¥ = e* Y, prove that - = —=——,
T © P dz (1+log z)?

(2 Mark) (CBSE 2024 - 65/4/1)
Q.15 Check whether the function f(x) = x2 |x| is differentiable at x = 0 or not.

(2 Mark) (CBSE 2024 - 65/1/1)
Q.16

4
fy = y/tan /z, prove that y/z 5% = .

(2 Mark) (CBSE 2024 - 65/1/1)

Q.17

_ x/y ﬂ _ logz—1
If z = e*/¥, prove that = = (log )2

(2 Mark) (CBSE 2024 - 65/3/1)

Q.18
Check the differentiability of

2

z+1, 0<x<]1
Fz) = |

33—z, 1<zx<2

x=1
(2 Mark) (CBSE 2024 - 65/3/1)
Q.19 Verify whether the function f defined by

L msin(%)? x # 0
)= {7 T

is continuous at x = 0 or not.



(2 Mark) (CBSE 2024 - 65/5/1)

Q.20 Check for differentiability of the function f defined by f(x) = |x — 5|, at the
pointx = 5.

(2 Mark) (CBSE 2024 - 65/5/1)

Q.21
__ _cos3t __ _sin3t dy  ylogx
Ifx=e andy =e , prove that —= = closy”
(3 Mark) (CBSE 2024 - 65/2/1)
Q.22
Show that:

X

d _
S (|xl) = %, xeq

(3 Mark) (CBSE 2024 - 65/2/1)
Q.23

: _ . T sinx T f dy
Given thaty = (sinz)* - +a®, find 7.

(3 Mark) (CBSE 2024 - 65/4/1)

Q.24
: d 132
Ifv1—22+ /1 —9y2=a(x—y), provethatd—i: l_ig.
(3 Mark) (CBSE 2024 - 65/1/1)
Q.25

_ dy
Ify = (tan ), then find _~.

(3 Mark) (CBSE 2024 - 65/1/1)

Q.26 If xcos(p +y) + cos p sin(p +y) = 0, prove that cos p dy/dx = —cos?(p +
y), where p is a constant.



(3 Mark) (CBSE 2024 - 65/3/1)

Q.27
Find the value of a and b so that function f defined as :
2 La, ifx<?2
|x—2|
f(x) =< a+b, ifx =2
2 1 h ifx > 2
|x—2|

IS a continuous function.

(3 Mark) (CBSE 2024 - 65/3/1)
Q28

Find %, if (cosx)¥ = (cosy)*.

(3 Mark) (CBSE 2024 - 65/5/1)
Q.29
Ifv/1— 22+ /1 —y2 = a(z — y), prove that % =

1-—y?
1—x2°

(3 Mark) (CBSE 2024 - 65/5/1)
Q.30

_ -3 _ 3 d d?.')r _m
Ifz = asin” 6,y = bcos” @, thenfind — at§ = 7.

(3 Mark) (CBSE 2024 - 65/5/1)



Answer

Q1A Q2B Q3D Q4B Q5A Q6B
Q7D Q8C Q9D Q10D Qi1
T T
r)=—tanl2zx, — < x < —
f'(x) = —2sec? 2z, R
4 2
F(5)=—2-2%=-s8
3

Q12

Yy = \/1 + cot? (cot ™t z) = V1 + ?

dy T
= p—
dz /14 22
d
= V1+r222 a0
dx

Q13

y = cos® (se(:2 2t)

dy ) ) L 5 d (sec? 2t)

= T 3 cos (sec 2t) [ sin (sec 2t)] X — 5

- % = —3cos” (sec® 2t) - sin (sec” 2t) x 2sec 2t - sec 2t tan 2t - 2
% — —12cos? (sec2 2t) X sin (8602 2t) x sec? 2t X tan 2t
Q.14

As,z¥ = " ¥ = log (z¥) = log (e*77)

= ylogze = (z — y) = -

yogT = 4 y= 1+ logx

Now, Differentiating both the sides wrt x



dy (logz+1)-1—z (%) log z

de (log z+1)2 ~ (1+logz)?

Q.15
2. x>0

f(x) = =

() {—:c3, x <0

h _

RHD = lim f0+h) — £(0) —limh? =0

h—0 h h—0
0—h)— £(0

LHD — lim 20— f()zlim(—h2)=0

h—0 —h h—0

*"RHD =LHD =0, So f(x) is differentiable at z = 0

Q.16
y = tan v/
dy  sec’\/z y 1
dr 2\/tan/z 2VZ
2
\/Edy _sec VT
dr  4./tan/z
B 1+ (tan/z)? B 1+ gy
4v/tan \/z 4y
Q17
z 1 xZr . X
T =ev ogxr = — =
8 Y J log x

dy (logz)(1) =z (3) logz —1
dr (log z)? ~ (logz)?

Q18



LHDatx =1

. 1-h)—f(1 . (1—h)241] -2
= limy,_, f(_—)hf(} = limy, g [ 7 . =2
RHDatz =1
— limh_}[) f(1+h}1_f(l} — limh_}[] [3_(1_;;'&)]_2 — _1

as LHD eq RHD , so f(x) is not differentiable at x = 1

Q.19
lim, o f(z) = lim,_o = - sin = = 0x Finite value in [—1,1] = 0 = f(0)

- f is a continuous function.

Q.20
—5/ -0 —(xz—5
LHD — lim 2 =220 g, Z@=5)
2—5 r—5 z—5 T —D
— 5/ —0 —5
RHD — lim 22220y B9
z—ht r—5 z—5+ T — 5
LHD
-+
RHD,
o f
is not differentiable at
x=2>5
Q21
dﬁ'} cos 3t
— =e X (—sindt) x 3
dy sin 3t
— =€ X (cos 3t) x 3
d .
dy B - _ eS23t ¢ (cos 3t)
de 4z —ec0s3t x (sin 3t)



= e = cos3t =logx

y = "3 — sin 3t = logy
o dy  —ylogx
dr  zlogy
Q.22
s _2()
dr dz » &
_ l( 2)—— o d(mﬂ)
2 dx
1 T
2v 2 |z
Q.23
As — (a3 T | esinx T __ T dy _ du d(a®)
,y=(sinz)® - % + a* =u+a = =t

where u = (sinz)®. "% = logu = z log(sin ) + sin z. log z on differentiating both sides
with respect to x, we get

= % = (sin :1:)“’ . pSinzT [log(sin a:) + xcotx + % + log z - cos $]

Thus, % = (sinz)” - 257 [log(sinz) + z cot z + 22Z + logz - cos z| + a®loga




Q.24
\/1—x2+\/1—y2:a.(:,1:—y)
Put x =sinf,y = sin ¢

= cos B + cos ¢ = a(sin 6 — sin ¢)

:>2cos(9;¢)cos(9;¢') = 2asin (B_T(ﬁ) cc»s(g;:("b
= cot (?) = a

=0 —¢=2cot 'a

= sin 'z —sin 'y =2cot la
1 1 d

= — _y:0

V1= 22 1— 2 dz

dy 1—y?
:‘a—'\/m

Q.25

y = (tanz)”
logy = xlog(tanx)

2
1 dy :X(sec m) + log(tan z)

5% tan x

LOp——" zsec’z ) (tan z)

de v tan x o8 N
Q.26

z cos(p + y) + cospsin(p + y) = 0

— cospsin(p + y)
= T = = & = —cosp-tan(p +
wosp 1 ) p-tan(p +y)
dx

2
= —— = —cosp-sec’(p+
dy osp (p+y)



dy —1

dr  cosp-sec(p+ )
d
= cospd—i = —cos’(p+y)

Q.27
x—2 .
—@oz T @ T <2 —1+4+a ;<2
flx) = a+b x=2= f(x) =4 a+b ;x=2
($:§)+b x> 2 14+b ;2>2

lim f(z) =—14a, lim f(z) =1+band f(2) =a+b
x—27 z—271

as fiscontinousatx =2 . —14+a=1+b=a+b
=a=1b= -1
Q.28

Taking 'log' on both sides of
(cosz)¥ = (cosy)”

, we get

ylogcosxz = x logcosy

Y dy
= —1 —tanz) =1 —t o
7 1080z + y(—tanz) = log cos y + z(— tany) Iz
N dy  logcosy+ ytanz
dr logcosx + ztany
Q.29
Let

z=sinA,y=sinB.. A=sin"'z, B=sin"'y

V1i-x2+4/1-y?=a(x—y)
=cos A + cos B = a(sin A — sin B)

i A+B A-B\_, A+BY . (A-B
COS 9 COS ) — za COS 2 s511n 9

)



= cot(A B) —a=A—-B=2cot 'a, .sin 'z —sin 'y=2cot la
, differentiating with respect to '

x
1 1 dy dy /132
Vi-o? 1_y25_0‘_'}’§_ 1—22
Q.30
% — 3a sin? 0 cos 0, 39 —3bcos? @sin b
dy —3bcos?fsinb b
= = = ——cot 0
dx 3a sin® O cos O a
d? b do b 1 b
—g — —cosec’§— = —cosec - = sec 0 cosec’ 6
dx a dr a 3asin®?fcosf  3a?
d’y]  4V2b

dz? |y 3a?
4



9.2 Continuity
MCQ

1.  The function fix) = [x], where [x] denotes the greatest

integer less than or equal to x, is continuous at
{a} x=1 (b) x=15 (&) x=-2 (d) x=4

(2023) :

3x=8, ifx<5
2% x5

continuous, then the value of k is

fad 27 (b)) 772 {9 37

If the function fix) = [

(d) 4/7

(a) 4 (b} -2 (] 15 d) 1
(Term 1, 2021-22) (1] |
I (1 mark) :
4. The walue of A so that the function f defined by
dx,ifx<m i
fd {cnsx,ifx:an i
is continuous at x = wis (2020)(Ap) |
5.  Determine the value of the constant 'k’ so that the
kx .
function fix) ={ﬁ‘ <0 1o continuous at x = 0.
3 ,ifxz0 fDeIhiEﬂi?}@

function is continuous at x = 3.

[x+3F =36
f{x}={—x—3 % 113

k ¥ x=3

Y (2 marks)

7. Find the value(s) of '\ if the function
sin® hx

—_— a0

x.!
lifx=0

Find the relationship between a and b so that the

q ax+1ifx<3.
function f defined by f{x}-{m+3 N~
atx=23.

(4 marks)
2. Find the values of p and q, for which
1=sin® x
3cosZx
P,
gl1=-sinx)
{I-!x]z '

is continuous at x = 0.

flx)=

if xomif2
flx)=
ifax=mf2

(Term I, 2021-22) ()

3. The function f(x) = [x], where [x] is the greatest integer :
function that is less than or equal to x, is continuous at :

{12,

o

Determine the value of 'K for which the following

(Al 2017) (Ap)

(2023) -

is continuous

(2021C) (Ap) |

ifx=n/2 iscontinuousatx=m/2, !

(Delhi 2016) (Ap) :

10. Find the value of the constant k so that the function
i f. defined below, is continuous at x = 0, where

1'_‘1’5.i’i] %0
fx=\" a2 ) (A1 2014C) (Ag)
k . ifx=0

5.3 Differentiability

MCQ

i 11. Thefunction fix) = |x| is

H (a) continuous and differentiable everywhere.

(b) continuous and differentiable nowhere.

{c) continuous everywhere, but differentiable
everywhere exceptatx =0,

(d) continuous everywhere,

nowhere.

The derivative of ¥ wrt x is
(a) w1 (b) 2x™logx
(e]  2x™1+ logx) {d) 2x21-logx) (2023)

but differentiable
{2023)

IFy2(2 - x) = 53 then (ﬂl is equal to
dx iy 1
(a) 2 b -2 () 3 d) -3/2
(Term 1, 2021-22) (Ag]
2
i 14. The function fix) = { iy orxet g
2=-x forxzl

not differentiableatx =1
differentiableatx=1
not continuous at x=1

(a)
(b)
(c)

{d) neither continuous nor differentiable atx=1
: (Term I, 2021-22) (Ey)
15. I sec-i(l“T" =u.theng is equalto
x=1 x=1
— Bl =
(a) ) (b) iy
y=1 v+l =
e d} =— 020C) | Ap)
(c) — (d) s (2 ) (Ap

(1 mark)

116, Fy=tan'x+ cot™ x, x € R, then ay is equal to

. (2020) (Ev)
17. Ifcos (xy) =k, where kis a constant and xy#nm,ne Z,
[ then %E is equal to (2020) (Ev]

18

Differentiate sin’ {+x) withrespecttox. (2020) @ﬁ

i 19, Let fix) = xjx, for all x & R check its differentiahility at
—

_ x=0. (2020) (Ey)
| 20. Ky=fi)andfix)= e, thenfind & (2020)(EV)



21, Iff{x)=x+1.find i{fﬂﬂl{xl.
dx

Y (2 marks)
22. If(x2 +y?) 2 = xy, then find %_ (2023) |
23. If flx)= "1‘_'“211 then show that f is not :
xnifx<1
differentiable atx=1. (2023) '

24, Check the differentiability of fix) = [x - 3|atx= 3.

(2021€) (&) |

25. If y=via+va+x, thenfind %. (2020C) (Ap) :
26. Differentiate tan™* mﬂ] with respect to x. |
sinx (2018) |.E_"ﬂ.

27. Find % atx=1y= E if sin?y + cos xy =K.
(Dethi 2017) (&) :

(4 marks)

Here, question 28(1) to (iii) is a case study based question

of 4 marks.

28. Letfix) be a real valued function. Then its
s Left Hand Derivative (LH.D.):
e +_p Fla=h)=fla)
st =21
+ Right Hand Derivative (R.H.D.) :

H,{ﬂhmﬂaﬂx-ﬂal

Also, a function f{x) is said to be differentiable at !

: i dy .
x=aifitsLH.D.and RH.D. at x = a existand both are ; 38- Ify=tan"{e®), then == isequalto

equal.
a=3lxzx1

For the function flx)=1,2 1, 13 1
4 2 a4

answer the following questions :
(i} WhatisRH.D.offix)atx=17
(i) WhatisLHD. of fix) atx=17

(i) Check if the function flx) is differentiable at
x=1,
OR

{iii) Find f'(2) and f'(-1). (2023) :
29. Find the values of g and b, if the function fdefined by :
24340, x<1 i

flx}=

bx+2 x=1

isdifferentiable atx = 1.

/ 2 / 2
30. Ify =tan-1[1“—*31 ]12 <1
\111—)[2 —\'1—:2 i
then find jx—" ) (NCERT Exemplar, Delhi 2015) (Ap) :
31 If F(x)=vx? +1: g(x)=—="- and h(x) = 2x-3, thenfind
+ ¥
FI g =] (A1 2015) (Ag)

(Foreign 2016) (Ap)

i 32, Show that the function fix) =[x - 1| +x + . for allx e R,
(Delhi 2019) (1] |

is not differentiable at the pointsx=-1andx= 1
(A1 2015) (Ev]

33. Find whether the following function is differentiable

atx=1andx=2ornot.

X, x<l
flxl= 2=x. 1=x=2
2 i —
-2+3x—x", x>2 {Foreign 2015) |Ap)

34, For what wvalue of A the function defined by

Alx?+2), ifx<0 . .
f{x]={ ("+2) *=7 is continuous at x = 0? Hence

dx+b, ifx=0
check the differentiability of fix) at x = 0.
(Al 2015C) (Ap]

i 35, If cosy = xcos{a + ), where cos a # £1, prove that

ﬂ L cos? {a+y)
dx sing

36, If y=sin*xvI—x=vaxvi-x2} and 0 < x < 1, then

{Foreign 2014) (Ev]

find _:f. (A12014C) (Ag)
: 5.4 Exponential and Logarithmic
: Functions
MCQ
37. Iy =log(sine?), then % is
| (a) cote (b) cosece*
{c) ecote (d) e*cosece (2023)

2x

& li.‘-:‘z"’l B 1+1"’IE

S N
(Term |, 2021-22) (E]
T mard
i 39. Ify=loglcose”), then find % (NCERT, Al 2019) [gp]
{4 marks)
40, Ify=e"=*+ (cos x)* then find % {2020) [E.'t!
41, Ifloglx? +y? }=2tan'1[£]. show that :—:=i+:.

(Delhi 2019) (Ev)
1

a2, If y=""22_X_jogy1-x2, then prove that

H .1_?:2
dy cos'x i —
o o oy (Delhi 2015C) (Ap)
dx  (1-x?)32 -

143, Ke+er=e"*Y prove that o120

(Foreign 2014) (Ev)



=
44, Ify =tan_1{E ]+Iug‘|']u, prove that
x x+a

dy_ 24°
iif—x"-a"-

5.5 Logarithmic Differentiation
BELYT (3 marks)

dx xlogy

Y (4 marks)

48. Find %, iy = X (2019C) (Ap]

49, Ifx¥ - "=a".ﬁrud£.
X =y =

50, I y= (8" + (cosxl™, then find g

respect to x. fDEﬂIiZUI?J@
OR

IF yfsingl +sin2 X, thenfing 2. 2. (Dethi2015C)| &) |

52. tfxr+yu=ab.thenﬁnd%. (A1 2017) (&) |
565. If x = gel{sin t + cos t) and y = ae'(sin t - cos t),

53. Differentiate x*™* + (sinx)™=* with respect to x.

54. a™" =[x+ y)™", prove that

ELIE'

o)
X

(Foreign 2014) [j

X

55. If (x=y)-e*¥ =a, prove that }f:—x+x 2y.

(Delhi 2014C) (Ev] |
(Al 2014C) [f_ﬂ

56, If (tanix)r + yo* = 1, then find g

5.6 Derivatives of Functions in
Parametric Forms

(1 mark)

; ; -1
45. Ifer-x=y, provethat & YOHBY) - (505.c)h | 61 Differentiate tan

42, I x=al20 - sin 26) and y = a(1 - cos26), find X
- E x
46, Ify= 3 (cos ) + sin Vx, find % (2020) (Ev] |

153 If x = a sin 2¢{1 + cos 2t) and v = b cos 281 - cos 2t),
a7. tfrw{lngx}‘+x“ﬂ’ﬂthenﬁnd%. (NCERT, 2020) (Ap) SR+ con N AN ¥ Mool

(Delhi 2019) (£ ]
(Al 2019)

51. Differentiate the function (sin x)* + sin"!vx with :
i 64. Differentiate

(Al 2016) (Ag)]

- IS (3 marks)
| 60. Differentiate Eec_i[?i—z] wart,
1-x

(A1 2014C) (Bp) |

sin2xv1-x2). (2023)

(4 marks)

with respect
S
[(A12019) [Ex)

dy

{Jﬁ-ﬁ]
NP -~

tocos1x2

when B=§ Z (2018) Lii_':i

dy . .
find the values of - at t-4 and t= 3

(Delhi 2016, Al 2016) (Ap)

OR
If x =asin 2t (1+ cos 2t) and y = b cos 241 - cos 21},

show that at t=£,(d? -E_
4 \dx

(NCERT Exemplar, Al 2014) (£y)

X _ifxel-1,1)

r.t.osin”
12

i),

(Foreign 2016, Delhi 2014) (v

prove that 2= X+, (A1 2015C) (ig)

=y
Vi-x?
X

! 66. Differentiate tan‘il ]with respect to

o5 (2xvV1-x2), whenx=0. {Delhi 2014) I'E__'i'h!

| &7. Differentiate tm‘il h]withrespeﬂtﬂ
1-x

sin 1 (2xv/1-x2). (Deihi 2014) [ETJ

i : dy T .
! 68. Find the value of — at8=—, if
’ dx i

% = ae%sin 0 - cosd) and y = ae¥sind + cosh).
(Al 2014) (fip)

: 69. Ifx=cost(3 -2 cos?t) and y = sint (3 - 2 sint),

57. Ifx=e'sint,y=e' cos t, then the value of 3. a R e L, DTN (A12014) (EY)
i dx 4
t= Zis : ;zuzﬂcufﬁ_u’] o
: 5.7 Second Order Derivative
(2mar =
dy 2

58. Ifx=asecH, y=btan 0, then find = at B_a

mumrﬂ

59. Find the differential of sin® x w.rt. =%

f 70. Ifx=Acos4t+Bsindt then :*:_: is equal to
{a) x (b) -x c] 1éx d) -1éx

(NCERT, 2020) |5E'] (2023)



dy .
71, Ify=¢e" then Ex_f isequal to

{a) -y (b) v o x {d) -x :
(Term1,2021-22) (U] |
@ H
72. Hx=2+1,y=2at then :x" att=ais
1 1 1
(a) —'E (b) —E'H—z' {c) _'Ea_z d) 0

(Term |, 2021-22) @

73. Iy =sin(2sin"x), then {1 - x?) v, is equal to
(a) -xy,+4y (b) -xy, -4y
(c) xy,-4dy (d) xy,+dy
(Terml, 2021-22) @

2
74, fy= I::ngt[m2 ] then :x— equals
1 1 Z 2
fap == (b -= & = (d -= i
x = 2 2 i
(2020) (E] |
(2 marks) :
2
75. Ifx=at? y-ﬂnrthenﬁndl- (2020) (&) |
76, fx=acos8; y=bsing, then find :%’r {202{}]@
(3marks) :
77, Ify=tanx + secx, then prove that i
dly  cosx
bkl S e N (2023)
dx’ i.‘1—5ln.1:]2
78. Ifx=agcost+bsind, y=asind - b cost, then
show that :—:=-E and hence show that
2 !
ady  _dy i
— =ty =0 21C i
G (2021C) (Ag)
Y (4 marks)
3 dz'r‘
79. x=asec, 1_.-'-ut;au-1Bﬂmrn!‘n'm:lth atB—4

(2020, Delhi zuisc;t[_"]
Ifj.r-ams {log x) + b sin {log x), show that

e %+x%

80.

+'r=|l

E-?ﬂi?i:l@p]

81,

83

i B4,

! 86.

87.
i g8

89.

L o1,

| 92.

. Iferfx + 1) = 1, then show that

If y = (5in~2x)2, prove that

dy _dy )
(122 1;2"1-;;-&;-%0. (Delhi 2019)(Ap)

. If x = sint, v = sinpt, prove that

2
(1-x7 %- x:Y—x +p’y=0. (Al 2019, Foreign 2016) (Ag)
If y = sin(sinx), prove that
dy dy
—+tan — +ycosix=0.
3 i

(2018) (Ag)

If x™ " = (x + y) ™" prove that ~d—2-£=&

(Delhi 2017) (Ev)
d_*r,{d_r}“_
dxt A a1 2017) (i)
If y = x*, prove that —--(dr] ———l}

.['Derhil 2016, 2014) (Ag)
If y = 2cos{logx) + 3sin({log x), prove that

ad%  dy

K gy =0 (A1 2016) (Ap]
If x=0cost+bsini, v=asin 8 - b cost, show that

d’y dy

2

ZY_ %Y .y=0  (Delhi2015, Foreign 2014) A
s e ( ign ) Ap)
If y=e™™'% _1 <y <1, then show that

(1-x2 }ﬂ——x-m y=0. (A1 2015) (Ap)
Ify =(x+v1+x%)", then show that

(1422 :-g-;”g_ﬂ?y. (Foreign 2015) (Ap)
If y = Ae™ + Be™, show that

%-{m+njg+m=n. (Al 2015€, 2014) (i)

Ifx = alcos t+ tsint) and y = a(sin t - t cos t), then find

the value of % at f=§. (Delhi 2014C)

. I x=a{cnst+lugtm%}y=nsiﬂt. evaluate

(Delhi 2014C) (Ev)

CBSE Sample Questions

9.2 Continuity

MmcQ

1. The value of 'k’ for which the function

{ﬂ # x#0

flx)=1 @y ° is continuous at x =0 is
k. if x=0

(al 0 b) -1 g 1 (d) 2

(2022-23) (Ag)



2. The value of klk < 0) for which the function f defined dy .
i B. Ify=loglcose’), then s is

1-coskx
; xz0
as flx)= “;m is continuous atx=0is
- . x=0
g 1 1
1 b} -1 += d) =
(a) {b) (c] 5 (d} >

3. The point(s), at which the function f given by

x
r:xJ=Il?|“‘“
1.x=0

la) xeR
() xe R-[0}

(2 marks)

is continuous, is/are

(b) x=0
{d) x=-1land1

4.  Find the value(s) of k so that the following function is

continuous at x =0.

s SR

X5inx

% ifx=0

5.3 Differentiability
(2 marks)

—
5. I yw'l-xzﬂfi-yz:i.thenprmﬂaat
dy__ [1-y?
dx 1-x2

(3 marks)

flx)=

6.  Prowve that the greatest integer function defined by
i 12. Hx=asech, y= btant), then

flx) = [x]. 0 < x < 2 is not differentiable at x= 1

(2020-21) (Ap)
5.4 Exponential and Logarithmic :
Functions
MCQ

7. Ifer+er=e<*¥ then ﬂ is
dx

fa) e (b) e** (e} -e'-* (d) 2er

Previous Years’ CBSE Board Questions /I

i (bl:letx=15
~ LHL= Lt fix)= Lt [L.5=h]=1
15" b0

and RHL= Lt fix)= Lt [1.5+h]=1
x—15*% h—0
LHL=RH.L
fix) is continuous at x = 1.5

(Term 1, 2021-22) fp) |

(2020-21) (Ag) |

(3 marks)

© 13 Ifx=asech,y=btand, find —Jate=
(Term I, 2021-22) (Ev] |

Detailed g{e]i8a)(e] 1>

! Also, greatest integer function is discontinuous at all
i integral values of 1.

12 [b):Sinceflx) is continuous at x =5,
i = lim fix)= lim flx}=f(5)
x-35" 5" 7
= 35)-B=2k=T7=2k= k=2

: 3. (c):Since, greatest integer function ie., [x] is
i continuous at all points except at integers.

e cose*
-e"tan e”
-
(Term |, 2021-22) [Ev|

(a) cose* (b)
() e'sine (d)

(Term 1, 2021-22) () 5.5 Logarithmic Differentiation

(2 marks)

P9, |fy=e*=""*+{sau:‘.ﬁnd%

(2020-21) (Ag]

5.6 Derivatives of Functions in

Parametric Forms

1 vco
i 10. The derivative of
sin 1 (2x1-x? ) wrt. sin ! x, 1 <x=1, is
2
K n
@ 2 (b) 5-2 (c) 3 d) -2

(Term 1, 2021-22) (Ev)

5.7 Second Order Derivative

MCQ

d’y
_w i 11, Kfy=5cosx- 3sinx, then — i al to
fEﬂEE-ES_hE j" L8] ] n dx2 15 equ

(a) (b) y €} 25y (d) %y

(Term I, 2021-22) (Rp)

=¥

dy X .
F atﬂ:; 15

@ 2 =

a a a 3-;'5:1:
(Term I, 2021-22) (Ap|

-2:3b Eci -343b )

dzy T
& s
{2020-21) [Ap)

fix) is continuous at 1.5.



4. - fix) s continuous at x=m
ﬂn‘.l = Ilm flx)= |IITI flx)
—

Y

And ||n'| flx)=lim F{1t+h]-

x—x®

= |imcos{m+h)=-1
h—0
From (i), (i) and (i}, we get

" o 1
AT==-1 = A5 ==
x

Concept Applied (@]

= A real function f is said to be continuous if it is
continuous at every point in the domain of f,

5. Wehave,fo) =I5 *=9

3 .x=0

LHL.= lim f(x)= Ilm E--k
x—0" -X

RHL. = lim f{x)=lim 3=3
x—0* x—l}

Since, flx) is continuous at x = 0.
LHL=RHL =f0)
= =-k=3=k=-3

. Given, f{x) is continuous at x = 3.
2
So, lim fl)=fl3) = tm 2 =36
i3 K3 X=3

2
ity (x+32 =6 Tk o fim (X+346) (x+3-6)
=3 x=3 -3 x=3
= J3+3+6=k = k=12

k

=k

sin? ix

7. Wehave f(x}={ ,2

atx=0 1 ., x=0
LHLwRHL

#0. .
iscontinuous

n* hx sinhx . 5
xI:EDT-l = I_t Tﬁ"— .ﬁ. —1

:;lzhL_tﬂ(s'::x]l=1 = A2.1=1> A2=1= A=#1

ax+1 ifx=3

W e, ﬂxl:[bx+3 ifa>3
Since, flx) is continuos atx= 3

lim fix)= lim flx) = limax+1l=Ilimbx+3
k=3 x—3" a3 x—3

= 3a+1=3b+3 = 30-3b=2 = a-b=2/]3

9. - fix) is continuous at ©/2.

lim flx)= lim Flx)=f(m/2)
E=smiI K-l

Now, fim f[x]:lli_rgf(g-h]

=l

(i} =

Here, ﬁn}=m i)

i)

and

¢ =lim

fand fim f(x)= lim
H =0 x—0

11, {c];f{x}=gx|={"

. RF(O)=

fiory = cosh)({1+cos? h+cosh)
“ho0  3{1-cosh){1+cosh)

{1+cn52h+cn5h] 14341 _1
3(1+cosh)

T3(1+1) 2
(5 )

q{i—siﬂ(%+h]] q{i ~cakhi)
”h%w”*“*

h—0

=—x—=— and f(x/2)=p

i_q_
S=g=P [From (1)]

i i

i= p==andg=4

i 2

Y Commonly Made Mistake {4k

= Remember the difference between left hand limit and
right hand limit.

10, = flx) is continuous at x = 0.

flo)=k

1-cosdx
8x*

P 2.sin2x . [sin2x
: =lim & ||m[ =1
] Gt a0 Ox

fiscontinuousatx=0
ﬂﬂ]'=1l_r,ﬂ0ﬂx]'==k =1

x>0 ¥

-x, x<0 y=h

i The function f(x} is continuous
i everywhere but not differentiable ¥
i atx=0asatx=0

LF(0)= 1

m IFJhr:l_ﬁﬂ:l:lim -x_ﬂ=—1

sl K= =0 X

Hx]l fO)_ . x=0_,
=0 X

]_I"'{D} # Rf{ﬂ}, so fix) is not differentiable at x = 0.

%

12, (c):Lety=x*
i Taking log on both sides, we get

log v = 2x logx ;

Differentiating bnth sides wurt. x, we get
{1} i

1dy {
¥ dx

X =+logx. 1]
X

= %zir{iﬂ:}gx}:hz’{lﬂngxl

L 13. (3):Given,y? (2-x)=x°

: x> dy (2-x)x3x2=x3(-1)
: S B b %
e il Zy dx (2=x}



— a -—
_ dy_6x?-2x (wl 83,
1,1}

dx 2y(2-x) =\ Tawl

14, [al:Atx=1 lim flx)=limx*=1

=17 =1

And lim flx)}=lim 2-x=1
x—1* x—1

Also, fll)=2=1=1 - lim fix)= lim fix)=flx)

1" x—1*
fix) is continuous at x = 1
R {3 I I
MNow, LH.D.= lim i § =||mx
ws1=  x=1 Al K=

i (2=x]=
RTINS, O
21" X=—

PR S |
LH.D.# RH.D. . fix) is not differentiable at x= 1.

Commonly Made Mistake ( 4

= Ewerycontinuous function is not differentiable.

1'=|in'|ﬂ1r+.*lll'=..'?

x—=1

15. (c):Given, sec I[ii]=uz>secu=1+—x
==y

On differentiating, we get

1=y :I+[1+x]d—¥-

dx dy y-1
=0 1 ot 237 -1 = —=—
{1-y)? = H‘} ¥ dx 1+x
16, Wehave, y = tan™ x + cot~x
dy i 1 dy
= e b —=0
dx x241 w241 dx
17. Wehave, cosl{xy) = k
= —sin[wl[r+xg£]=ﬂl = y+x-d£=ﬂ [ xy2nm] .
dx dx
dy ¥y
= dx x

18. Lewn sin® (+/x)
-E'S-I:I'I{\"_]'IIIE{\I} ‘JI,———SIH':Z‘J"_}

M@

= sinZx = Zsin X cosx

19. Tocheck the differentiability of fix) = x|x| at x = Q.
f0+h)=F{0)

Consider, lim
hs0 h
< lim f)=F(0)_ . HH-0 . o

Hence, F{0) exists, so fix) =

w

= i = ﬂ'x+h:l fix)
h—rﬂ

x|%| is differentiable at x = 0.

0. We have,y = fix?d) = j_:= F(x2)-2x

=g"-2x [
=2

=+ fx)=e""]

4x3 +4}r:

23. Wehave, flx)=

RHD.= U

| LHD. = Lt

24, We have, fix) =
H =3,
i ﬂx}:{ "

FiEl= h—sﬂ

{ 21. Given,flx)=x+1
i Now, (fof {x) = fiflx)) = fix + 1) =

(x+1)+1=x+2
-—-d _-—-d -
(fofl{x}=—I(x+2)=1

© 22, Wehave, (@ + 2 =xy
= eyt 2lylsxy
: On differentiating both sides w.r.t. x, we get

+4xy? +4xly—— d}r ﬂ

= —{45-' +4xzy-xl=y-4x -4xr

d}r ¥= —d4x? 43:':.-'

dx 4y3+4xy -x

x2,if x21

x, ifx<l
BE s S

=1 X=1 a1

flx)=fl1)
x=1

(x=1){x+1)
=1

k=17

= Lt (x+1)=2
x—l

flx)=f(1)
=1

= Lt 1‘;1:1

=1 s—a1x=1

LH.D.#RH.D.

fix) is not differentiable at x =1
|x - 3]

x=3

=x+3. x<3

?Atx=3

f{3+h] f3) 3+h=3-13-3)

= lim = |i1'ﬁ 1=1

=0
= fim 4*“*:"{” = fim-1=-1

h—0
. fix) is not differentiable at x = 3.

IT]
f{3-h]—r‘{3]

FI3T=F(3) .

| 25. Wehave, y=va+Ja+x

dy 1 1 11 _1 1

dx 2‘J'Iﬂ'+m"ﬂ+x 2"' +X 4 u'la a+x]+u+x

1+cosx ]
sinx

(%]
:L'}-.

Let, y=tan™? [

- (1] - 225

X2 2

i 27. Wehave, sinfy +cosxy =K
: Differentiating w.r.t. x on both sides, we get

2sinycosy %ﬂ—sin x}rl[xg-ry }=Cl

(== Product rule: (uv) = u'v+ ')
d_r_ ysinxy
dx Sin2y = xsinxy



Zeinl
dy __4 4 __ =
= dedi® . o=m n J2
I'E,] 5H12-5|n 4(v2-1)
|x=3|. x=1
28. Given flx)={,2 13x 13 y
T
=(x=3). 1=x<3
flx)= x=3, x23
ﬁ E+E x<l
4 2 4
(il RHDatx=1
“1} lim J'f[1+h]I 1) — =(1+h=3)=[=l1-3]]
h—0 h
i |: h+2-2] =h_
oo R T L N

fii) LHD.atx=1
o HLHO)

(1)=lim
[:1-!1}2 3[1-::} 13 [__§+13]
=lim|L 4
koL -h
[1+h?=2h 3,30 13 1 3 13}
. 4 S T Tk
=1
ool —h
Ls h Sh s
o i [h h]_ -
=lim| 2—2 2 |_jim| —+—|=0-1==1
radl —h rool—3h ' —h

{iii) (a} We know, that function fix) is differentiable at |
x=1ifLH.D.=RHD.=f(1)

= =1==1=-1

Hence, the given function fix) is differentiable at x = 1.

OR
(b} Differentiate fix) w.rt. x, we get
=1, 1=x<3
Fix)=} 1, xz3
x 3
-2"--2". J[ﬁl
-1 3 -4
2)==1and f'[=lls—===—==2
Fr{2) and f[=1) 5 "33

29. Given that f{x) is differentiable at x = 1. Therefore, f{xi

iscontinuous atx= 1
= lim ﬂxl- Ilm flx)=f(1)

=17

= lim {x +3:x+a]=llm {bx+2)
x—1 x—1

= 1+3+a=b+2=a-b+2=0
Again, flx)is differentiable at x = 1. So.
(LHD.atx=1)=(RHD.atx=1)

i A=A f=F)

=1 A= =1t xn=1

(x® +3x +a)=(4+a) _ lim (bx+2)—(4+a)

x—1 x=1
. x+3x=4 | bx=2=a

= lim = lim
=1 =1 x—1  X=1

= lim
=1 x=1

r=ta~n‘1[

=tan

=tan! [ta

(1)

017 )= lim
: h—0

(x+dlx=1) bx=b

{ = lim = lim [From (1)]
i =1 x=1 k-1 x=1
Ilm {x+4)=lim Ba) g

B3l K-

F-"ul:tmg b=5in (1), wegeta=3.Hence,a=3andb=5

= [Ifafunction fis differentiable at a point c, thenit is also
continuous at that point.

- 30. Wehave,

Vi+x? +w1— } <1
V142 =y1=x2

| Puttingx?=cos8 = 0 =cos! (x3) we get

f=tan_1[

J1+cosh—+1-cosh

J1+cos8++/1-cos8 ]

8 .8 e
CO5—+5iN— i+tan=
—1 2 2 —tanl 2

. B ]
2 —sine 1=-tane
Eﬂsz sin EII'I--2

T B\ ®™ B K- Lo gy
—_—t= === =—t—=00%
4*2] 15 = Y=grpeesicl

! Differentiating w.r.t. x on both sides, we get
dv Ix2x  —x

"\.'rl—x"

T 2d1-x

1
31 Hereflx)=vx2+1=(x2+1)2

=112 “1. sz X
=5 f{ﬂ}—z ix +1] 2 Ex-m 1)
x+l
fand glx)= i
(2410 1—(x+1)-2x —x2-2x+1
= glxl= PERETY T -2}
andhi{x)=2x-3 = h'{x)=2 -{3)
r'[h*t.q’muur[h'[—'f:zf}; - ]] [Using (2)
=f"(2) [Using (3)]
=J2%1'=% [Using (1))
.!_
Concept Applied (&)
- - ] d"f d_'f dt du
= Letyw=ft), f = glu) and u= mix), then — e du =

i 32. The given function s flx) = |x - 1| + x+ 1]

mde(i=1)¢x+1 ,=15x<] =42, -1=x=1
X=1+x+1 2x, x>1

{—[:-1}-|:x+:‘l}, xe=1 I-Z:t, xe=1

1

L Atx=1,
)=

2=2
lim ——=0
h'-r.nn =h

2(1+h)=2 — lm 2h s
h-.-:rh

o fL=h)=f(1)

—iﬂ‘ -

f1+h}-f(1)
h

= lim
h—s0 h

fr{1)=§(1%)



= fis not differentiableatx= 1.

Atx=-1,
- 1-h -1
pt iy PR
E -2:—1-h:-:z:_. 2h_
_J-Tn =h _r!'-r,na-h_ =
fi[_lin- '-Im ﬂ'l"'h]-ﬂ-”- ‘IIH"I- ‘2;2-0
h=0 h h—0 h

Fri-1)=f (-1
= fis not differentiableatx=-1

33. Atx=1
- HI} fl) . x-1_
f o -
f"1+}= lim f{ﬂ—ﬂl] =|im2—x-1_|||'|'| };-_1

x—1* A= =1 x=1 A1 K=

Since, f(17)=f(1")
~ fix) is not differentiable at x = 1.

Atx=2
v flxl ﬂEJ Z-X-U__
Fiz J x=2 x—.z x-2 .
Fi2% )m lim f._'_'_[x]:-ﬁi}
a2t x=2
2
i =2+3x=x"=0 i {1=-x){x=2) oy

A2 =2 -x—-z H=2

Since, f(27) = f"(2?)
ﬂx_}l is differentiable at x = 2.
Wxi+2),  ifx<0
dx+6, ifx=0
Atx =0, fi0) =102+ 2) =24
LH.L= li = lim f{0=h) = limA[{0=h}* +2]=24
lim f(x)=lim f(0-h) = lim 2(( P +2]

34. Here f{x}:{

R'HL=,|_|$oﬂxl=pl1Tafm+hJ =m[4[0+h}+61=6

. Forftobecontinuousatx=0

2h=b=i=1
Hence the function becomes

3x?+2), ifx<0
flx}=

4x+b if x>0
F07)= ﬂﬂ h)-f(0) _ . 3(h*+2)-6

0=h h—.n -h
and /(0" )= lim [O*N=10) _ o, 446-6_,
h—0  O+h h—+0 h
= f{0)=F(0*) .. fisnotdifferentiable atx=0.
35. We have cosy = xcosla +v)
cosy

cosla+y)
Differentiating w.r.t. ¥y on both sides, we get

_cos{a+yil(%msy ]—cas y[icm{u-r r])

X=

2%
I

cos (a+y)

E _ cosla+y){—siny)+cosysinla+y)

dy cos’ {a+v)
ﬂ cosysinia +y:l-cas{a+ ylsiny

dy cos {r] +¥)

Concept Applied {@}

B

=

_sinfla+y)=y]  sing d_y_msz:'u-ry]
mszl[a+v:| mszl:a-rr] Todx sina

u'v=uv’

vz

= Quotient rule: [E] =
v

. =
36, We havn.me,‘;r:s.ir:_1 {xw.'I-x -u'rxx'i-xz}

= y=sinhey1-(vx —vxv1-x?)

1 =

= y=5in  x=5in  x
i Differentiating w.r.t. x, we get
dj" 1 1 d rwu"_]

d)[ ( .E.[ﬁf]_ix]=

o \III1-12 '1-E~.'x]' 1-x

i - | 1 i . | 1 1

1-x? Vi-x 2Vx ".I'II-M2 2 \a'lx-M1

i 37, (c):y=log(sine’)

i Differentiating wor.t. x, we get

i ody 1 d.- g i o« g 1 R
P—= —(sing”) = Cose —e = CosE &
Podx gine® dx sine® dx sine

i = ¢' cote”

38. (a):Given, y = tan (e

1 o2% _ 2e%*

1+

o —(e")=e*
dx[:lg

39, Giveny = loglcose”)
Ondifferentiating w.rt. x, we get
P ody_
dx cose”

| 40. We have, y = e =55 + (cos x)*

[=sine® .e* )=—" tane”®

= eI'JmIZ + glincos x)

dy g* oo 4 —[x msx]+e"h‘“‘£-[xlncnsx}
dx dx dx
:
W I}E.x::osx—xzsinxl
gincosx [Ini:::rs;r-L sinx ]
COSX

2

2
= g USX Dy cosx—x sinx)+ (cosx)* (Incosx—xtanx)

41, Given, Iva:lgi,'.a:2 +1,.-rz :|=21'.'!n"1 [1 ]
H M

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

xzﬂ (znzy-—]—zx [ ]

2x 2y dy_ Zx? (Idy [-_1]]
# 4yt .'¢'2+}l'2 ax x +y21x1fdl
d-,r[ 2y Zx ]_ 2x% [y 1]

=3 — - — —
cix chﬂ.-r1 K‘z-l-]lfz xz+rzl.xz X

}'.'._
B




_X+y
dx X=y

Z{y-xld_y =2x2 ﬁhrx]
eyl dn k2 42|

[Key Points (7]

= To differentiate an implicit function, consider y as a
function of x then apply derivative rules.

1 —r"

; =logv1 g2

1-x
Differentiating w.r.t. x, we get

Vi-x2. i—-{xcus'i x)=xcost x-%w‘i-xl

42, Here y=

dy_
dx 1-x2
2 -ii'u'l-x”
w.l'1-x 2 dx i
V1=x? -[_'lrcus_lx-—,x—-}-xcas x[ ]
= Vi=x® ‘-'1 -x2
1-x2
w.|'1—
. - S
*.'i—xzms_lx-x+x o
_ u'll—xz X
= 3 C—
1-x 1-x
_(1=x?)eostx+xPcosix coslx
fi-xzh'll-xz ;—1_,[2}34'2

Concept Applied {E}

= Product rule of derivative : (uv)’ = u'v + uv

43. Givene'+ef=p"™"= 1+ =g"
Differentiating (1) wert. x, we get

d dy
yx @y Oy
dx{r Lo dx

E’_‘[zx—r-l }=|='_"'Ij%III =

%{-1}=e""‘ = %+e*"‘=0

E

ZI_F{EH -e" J=e¥™

44. Here, y= t.aln_‘l[a—]-rlt:ug.#ﬂ
x+d

(£ e gon(
=tan™? (; }*E[Iug{x-a}-lugf_x +a]

Dilferentiat]ng w.r.t x, we get

1,32 :t{:}{ X=a x+a][ i{m“_lﬂtisz

:: : ( 1 }rl[[x+;}_f:r-a}

2_gt J+a{x +a2 ]

- ; a _—alx i 248
xi+ad xi-g® x4 =gt x -t

Concept Applied ﬁﬁ'

ug[; )= loga-logh

: 45. We have,e/-*= y*
i Taking log on both sides

i (y=-x)loge=xlogy = y-x=xlogy

i)

! On differentiating, we get

! 46.
i letzs=

(1—- ]-1+Ingr =3 d_:.r= M
¥ dx y=x

dy _y(1+logy)

dx xlogy

We have y = x3cos x)* + sin1/x

(cos x)* = grlogeosx

E _ gl r_nsx|: x|=sinx)

dx COSX

= [cos x)® % [-x tan x + log cos x]

N::M', differentiating (i) w.r.t. x, we get

[Fromi (i}]
i)

+log msx]

i}

z—i- = 3x¥{cos x)* + x¥{cos x)-x tan x + log cos x]

{47, Lety = (log X} +xsx
i Differentiating wort. x, we get

i Taking log on both sides, we get

Mow, ::lifferent'latl'ng (i) we.r.t. x on both sides, we get

1 1 -
+ E(E] [Using (ii)]
- 2 1
Fleosx[3-x*tanx+xlogcosx] + zv';[m)

r=ﬂxln:glluga]+ﬂllngai1

j_vzilngx}' i[mtlcu;l:lugﬂr]‘]-r xoex D tiogx)?)
Dodx dx dx

=(logx)" {x[%)&ﬂuﬂluﬁx}l} 308" [E{Ingx}%]

- =tog* -1 +iogliog} 2 °EX v

logx

i 48. Given, x¥-y* = x*
i Taking log on both sides, we get

[Using (1)] ylogx + x logy = xlogx

F'1+|ﬂgxﬂ+£ﬂ+lngy=x-1+k}gx
dx ydx x

i di{i-rlngx ]=1+Iugx—1-iﬂgr =1-1+|"-'Ei
duly X X ¥
4 l-u?-+lngfu

by B2
dx £+Ir::lg.'f|:

¥

P49 We have, x¥ -y =ab

ylogx - xlogy = bloga o 1))

a1 dy

LA —-| -—— =0
JlE+!'t=gJ|=J' gy e

- (oo} 2vv

H dy { x=ylogx ] dy _y {y—xlogy)
fo= Zfy=xl -
H h.- xlogy)= [ dx x (x=ylogx)



50. Giveny = [x)™ + [cosx)5™

Let u = (%)==, v = (cosx)™™ - y=u+v
dy _du dv
dx dx dx

MNow, u= x==*

= logu=cosx logx

Differentiating with respect to x, we get

1du 1
——=cosx-—+logx(-sinx)
udx x

dx
Now, v = [cosx)sine
= |ogv = sinx logcosx
Differentiating with respect to x, we get

. 1 .
——=5inx: {=sinx)+logcosx cosx
d COsX

. 2 2

- dl:{cosxi"”[ sin” x+cos xbgcusx]
e COSX

Putting value of (i) and (i) into (i}, we get

dy _  cosx [msx

—sinxlogx
dx X a ]

ox | =5in? x+cos® xlogcosx | :
+|‘.r|:4::isx}"i

l iKey Points (1)

COsX

51 Lety=(sinx)* +sin~1/x
= y=Ut+y
dy _du dv

= W dx dx
MNow, u = (sin x}*
Taking Iug,arithrn on both sides, we get logu = x log sinx

1du
= ——=X —:'cnsx}+lug sinx
udx  sin

— d—-ﬂ'{sinxﬂ-‘ (x cot x + log sin x) il
dx

andv=sin1x
fi:[ﬂi_.}_l_,
dx \J1-x /) 24x

From {i). (i) and (iii), we get

% = (sin x)*(x cot x + log sin x) + L(%]

2% -
Lanswer Tips (7]

- isin_iix]:|= i
dx 1—12

52, Wehave, x'+y*=a"
Taking log on both sides, we get

viogx+xlogy=bloga i

Nuw. differentiating (i) w.r.t. x on both sides, we get

1 dy d 1
Y [ }« ----- =0 [ | =-) :
+Dgx logy +x - e E{nsxl o]
- _mgy:_(_,,mgx]i i ﬂ;_f[m]
X ¥ dx de ¥ \x+vylogx

53. We have, y= x 3™ + (gjn xjoos s
Let u=x** v = (sinx) ===

2l D Now, u=x"* = logu=sinx{logx)
Differentiating w.r.t. x, we get
1ﬂ= COsX -{Ingx}+l-sinx
i wdx X

di  pex[cosx | (1))
= x -sinxlogx i Also, v=(sinx)™*= log v = cos x (log sin x)

i Differentiating w.r.t. x, we get

u.{iii]
gy _ sinx [Ncﬂsx-ﬂugxl+sinx]+
Podx

[where u=[sinxFand v=sin v'x |

i)
i 54. Givenxmyn=
: Taking log on both the sides, we get
i logx™+logy" =
i= mlogx+nlogy=(m+n)log(x+y)
: Differentiating w.r.t. x, we get

i)

Iug{:x-y}-e;}ﬂugﬂ =

YU+

dy du dv a
= dx dx dx Al

du

= i ki)

=y [cﬂrsx-ﬂlngx}+ 1:iirm]
x

Dddv . 1
i .._II:I|_=-5|:1::{iug5|:14'-.':I+'IZ*€'SJ€'.—"':"-‘5M

: vax sinx
= d——{EI }m:[cus = EIHI?‘{!“ES'""I} -
dx sinx

From (i), (i) & (i), we get

X

2
|:5|nxf°5"[m5 X =5in xl}lngsmx}]
sinx

For function w(f(x)}*'*), we must take ‘log’ on both
sides of the function to remove g{x) as the power of

flx).
(x+ypmee

(m + nilog (x + )

1 Ladv_ [ ’-"_F]
m-—+n- = =(m+ ]I e
g dr[n m+ny m+n m
i dely x+y /) x+y x
= dy(nx+rry-rm.r-n1r]_mx+m-m-mr
dx yix+y) - xlx+y)
= ﬂ(ﬂ]:ﬂ e
dich y{x+y) ) xlx+y) dx  x

55. Here, [I-F!-E; =a
i Taking log on both sides, we get

log(x -y]+L=Ingu

3 -

Differentiating w.r.t. x, we get

L1[1 dy }r{x—ﬂ 1-1{1-_}

x=y L dx (x=y)*

=~ Ao

= -v[i—g}m-r =0 = y%ﬂr:?r



56. Here, (tan x)f +y===1
= U +v=1whereu=(tan k) and v= yotr
Differentiating wor.t. x, we get

MNow, u = (tan~1x)¥
= logu =y log (tan™x)
Differentiating w.r.t. x, we get

1 du dy 1 1
—=—logltan ™ x)+y- .
u'dx dx tan~!x 1+x?

da . {tan* x)¥
dx
[ﬂlll::ng;il'em"1 X+ ¥
dx

{1+x?)tan1x

And v = yoo
= logv = cotx-logy
Differentiating w.r.t. x, we get

EE=4::c:n1:1r-'ll-ﬂ—u::osaev:zmr logy
v dx dx

g-"i=].»":':'t“ [E-?E-g-{--cusecz x-bgr]

From (1), (2) and (3), we get

-1, w[dy =3 y
:tEII'l 5 X JI" [Ehg{tan 1 X}+ W]

yootE [cutx dg.r —COSEC xlu-g].r] =0
y dx £

= %ntan-l x)" Jogltan~! x}+ v .cotx]

Y _
(1+x%)
cotx 2 —1 -1 ¥
y o oosec xlogy—={tan” x)'T ——
dy _ (1+x7)
dx {tam':l_1 xy Iuglltan_l xl-rymx_" cotx
57. Wehave, x = g sint

=y rncec?y.logy =(tan~1x)f 1.

dx _ ¢ . t
= —=¢ sint+e cost
dt
and y = elcost = %:E'cust-e' sint

dy _ e’ cost—e' sint

dx et{mst+sint:|

o, ) 55

lonlt) Tk

58. Wehave, x=asec, y=btant

3: aiecEtanEandd"=bsec2El
dy
dy gg bsec®® b 1 cosb _b 1
Now, —=S== = 1 = —
dx dx agsecBtan® a cos® sin@ g sin
dé

i Now, —

60. et u=5ec_1[

| 61, Let u=ta_n_1|:

Let v=cos ' (x°) = —=

P59, Letu=sindx, v=gws"

5%:25imt cosx and g—:—::-‘“"’” (—sinx)

du dudx 2sinxcosx =-2casx
dv dx dv g (—sinx) ™"

purd
V1-x?

and v=sin"1(2xy1-x2)

 Put x = sintin (i) and (i), we get

u =5«ec_l[;]= sec (i]= sec” (sect)=t
i 1-sin‘t cost

and v=sin {25|ntt"1—5|n t)=sin_ I{smEtJ 2t

dur dv du du dt 1
it e e

xl1+xz-~.'r_’a-_xz_j|
1422 +u'r_‘:2

Putting x* = cos 28 in (i), we get

u=tan

_1| Vi+cos28--1-cos20
J1+cos28++1-cos20

1 [ \a'Emsza-n'Zsinzﬁ]

=tan~

] V2cos? B+ 2sin? 0

til!'l_l 1- tanﬂ]
1+tand

-

=tan™

[ cosi= sinﬂ]_
| cosA+sing

St [E-a]]=£-a
an -&n 4 4

r cosl(xd) [ 8
o : X° =cos2f=8=

du 1 1 s

= —= 2u=

dx 2.1 x4 J1—x
dv  =2x

\'Ili—x'q

du 1

Dividing (i) by (iii), we get oviiat

Key Points (1

= 1+ cos20=2c0s%0, 1- cos20 = 25in? 8.

i 62. We have, x = a(26 - sin26)

P andy =all-cos28)

| Differentiating (i) wrt. 8, we get
PO a2 -2c0520)

i df

: Differentiating (i) w.r.t. 6, we get

P 2asin20
-

d'v d}rfdﬁ 2asin28 sin26
‘dx dx/de a{2-2cus£ﬂ} 1-cos28

i)

i)

1]

o)

- (i)

. (i)

i)
{11}

(i)

i)



\I'_
_2 ¥ 1
% S B R
1+cus(3] 1+2
= : =t
Concept Applied |\=/]
dy dy/dt _g'(t)
If x = f{t) and then —=s——==——
x= fi{t) and y = g{t), gt iy

63, x=asin?t(1+cos2t), y=bcos2t (1 -cos?t)
MNow, j—x = 20cos2i{1 + cos2t)+ asin2t{=2sin2t)

= 20 cos2t + 2afcos? 2t - sin? 2]

=Dacos?t+2acos 4t |- cos?(a)=sintla)= msuan
Also, j—r=-2bsin2t{1—c352t}+bcusit[,ismi!t]

= -2bsin 2t + 4b (sin2t cos2t)

= =2bsin2t + 2b sindt [~ 2sin{a)cos{a)l= smiial:l

d',-r r;l'y.n'dt 2b(sindt-sin2t)

de  dx/dt 2alcosdt+cos2t)

: Differentiating w.rt. x, we get

| Also, RHS=

dx Jatt=nt4 @

[d_y sinf4m/3)=sin{2n/3) ]

dx }um=5[cus{4r:f3]+ms[2rrf31

&4, Letu=tan

_1[¢m-1]

Putx=tan® = B=tanlx

: u=tan_1{ Vi+tanfe-1 ]

tang
=1 1-cos@
N u=tan‘1(m ]::u:tan'l( o }
tang sing
.28
2sin” = 0
= u=tan* - 2 =>u=tan_1[tan—)
EEiHEEDSE %
i@
8 1. 4
Us—= u=—tan " x
2 2

('.'25in2£=1—m51.25in-£cﬂs£=5inx] i 1
il ¢ From (i) & {ii), we get —=5
H v

Concept Applied (@]

Differentiating w.r.t. x, we get — e ;
dx 2(1+x7)

Also, let v=5in‘1( ] = v=2tanx

1+x2

[d}r ] = b[ sinm=sin{m/2} 0-1

cosn+cos(n/2) —1+EII

B o d
i Differentiating wor.t. x, we get Eu= —

- Again, let v=sin(2xv1-x?)
{ Putx=sinf

i v=sin"! {2 sin @ cos B) = sin~! (sin 20) =20
i= wv=Zsinlx

i dv
i Differentiatingw.rt. x, weget —=———
E dx Vi-x2

du
dv__ 2 du_dx _2(1+x7) du_1
dx 1+x2 dv dv 2 dv 4
dx 145t

65, We have x = ae'(sint + cos t)
= %-u'{ﬁnhmt}mﬂ[mst—-sinrl = 2aefcost

: andy =aet(sint - cos t)

dy

R E:ae' [sint—cost}+ae’ (cost+sint) = 2ae'sint

|
: LH5=d_r=dyIdt_Eue sint

3 =————-=tant
dx dx/dt  2getcost

x+y _oe'(sint+cost)+ae' (sint=cost)

_ 2ge'sint
=

=tant=L.H.5.

2ae’ cost

i  —
i 66, Let u=tan_1[¥]

F'utx =cosH

: u_tan_-l[w'i—cuszﬂ ]—tan_l ( sing@

cos@ cosh

du
=tanYtanB) =6 —=1
anHtanB)=8 = .

i Alsolet,
vmeos~H{2xy1-x? )=sv mcos~t (2c0s8 w.I'I:L-u::.s2 )

i = cos Y2 cos A sin B) = cos™Y{sin 20)

=cm‘1[cus[z-iﬂ}]=£-28 erogg L S
) 2 df
du _du/dd =1
™ Tdvida 2
L 67, Let u=tan-1[ —
i Vi=x

Putx=sinf = B=sin"'x

siné

JY1—sin?B

- u=tan™! ]:tan‘ll:tanﬁl

= u=0 = u=ssinlx

1

\li-xz

2

du

= Powerrule: E{x J=nx™L nz0

X=¥  ae! (sint+cost)—ge! (sint—cost)

i)

i)



68, We have, x = ae? (sinfl - cos B)

: —4x%+2 ..
Differentiating w.rt. 8, we get = W= —— "'2"' 1-x° =——e i)
| 2\"I1-x J1-x?
— =ge" (sinf—cosB)+ae” (cosB+sing) ok
i u‘l-xzf-ﬂxl (—Ax% +2)x J =
e g g _ 241-x
—_— oy S ¥a=
= o ae- [Zsin@) (i) 2 1=x?
Also y = ae” (sin 8 + cos 0) _ axP-6x 5 ey _4x-6x
Differentiating w.r.t. 8, we get I (1=x2)1-x2 Ya= 2
E: P (sinfi+cosh) +oe” [cosB-sinid) Mow, consider xy; = dy
: —4x¥ +2x R g "
- dl:ae“i.?{osﬂ] i) | =——=8x Vi-x2 [Using (i) and (ii}]
df i 1—x2
dr dy/dB_ 2ae” cosh . - 3
—  =rote [From (i) &(ii)] | _4x"=6x
dx dx/dB  2qe’sing = P
d H
ﬁ‘a:i =cut%=1 Thus, {1 - x7) Yo = Xy - dy
4 H 2
P x
6%. Here,x=cos {3 - 2cos?t), y=sin t(3 - 2 sin?t) 74. (d):Wehave,y= Iuge[e_z]
dx . 2 ; :
=3 E--smt[&-Ecns th+cost[2-2costsint] El-'i:Ez_..}._.zx:% . i:I.:__{
=-3sint+6cositsint : dx x? ¢ X dx x2
and "d_it'}mst{a- 2sin? t)+sint(-2-2sintcost) - 75. Given,x=at’,y = 2at
. i dy
=3cost-ésintcost , : dx 5g tﬂ—Eu _dy @ 2a 1
dy _dy/dt _3cost-ésin”tcost _3cost-cos2t .. 17 g Todx dx 2at t
dx dx/dt  —3sint+6cos’tsint  3sint-cos2t : dt
H 2
il fig, iy e v 8 A
= Hhoamg=t P e 2 dx P20t 2m®
4 H
70. (d): We have, x=Acosdt + Bsindt Rl o e
5I;‘J'rI’I"n’_-n‘-_'ntlalt:ng both sides w.rt. £ we get %:-ﬁinﬂ,%:bcusﬂ
X : il =
OX _ A-{-sindt)-4+Bcosdt.4 i)
LA o, dy_dy do_bcoso_ b
Again differentiating both sides of (i) w.rt. t, we get :”dx de dx -gsind @
2 i d2y de
dT;=—4A|{ms4t}~4+4B{-sin4ﬂ-4 : Now, el "'{'WEEEEH]E
= -16Acosdt - 16Bsindt = - 16(Acosdt + Bsindt) = -16x : gcmczﬂ[ L ses a] L. 75
71. (b):Given,y=e™ a a a

dy — dz!l" -
— == = —=£
dx dx?

4

72, (b):Given,x=12+1and y=2at
dx dy dy _a

= E-Zt .ﬂ‘f- £ d.)!-t

L, dy -adt_-a [d’r] ~a _ -1
de® 1% dx 228 U\ ), 20 2d°

73, (e): We have, y = sin{2 sin~1x)

= ].rr=sir{5rin_i (23: M}]

[ 2sin x=sin 211-."'1 -2 ]

iy =

= v=2;n'1—x2

I 77. We have, y = tanx + secx
 Differentiating both sides w.r.t. x, we get

d
; seclx-!-secxtanx
x

d].r i & 1 sinx _ 1+sinx
dx cnszx Cosx COSX r_—nszx

MNow, again differentiating w.r.t. x, we get
ﬁ | cos® x(eosx)—(1+sinx)(—2cosxsinx)

s (cos” x)*
g cos” x+(1+sinx)-2sinx - cosx
[1—sin?x)?

ros? x+ sinxeosx + 2sin? ¥ cosx
(1-sinx)*(1+sinx)




2 - F 2 H
=m51{cn5 X+5in” x)+sin” xcosx+ 2sinxcosx s iy fy_xﬁ_z S8
(1-sinx)?(1+sinx)? A2 dx
cusx[1+5|n x+2sink}  cosx- {1+5|th} CoOsxX Concept Applied {ﬂ:ﬁ__‘:
(1- sinx)2(1 +sinx)? {1 slmc:lzl.‘fHsu‘m:ft2 [l-sinxlz : dy
Hence proved. | 2 Lety=fld, then ——=f'(x). If {'x) is differentiable,
TEB., We have, x =0 cosB + bsinf, ¥ = a sinb = b cosb d (dy
- then L&) or Leaprin
Eﬁ:—asinﬂ+bmsﬂ, it:acusﬁﬂr bsing
di de i
E -i-x(-d—lr] : 82, Wehave, x=sintand y = sinpt
5 dy acosB+bsind _ x ﬁ_ 4 dx i dy
dx —asinB+bcosf -y gyt (=¥} B st %:pcaspt = zx_"'= %=_pms:=t
2 ; dx  cos
=% yzE—;-.=-v+xﬂ = yziz-;--xﬂ+y=ﬂ L o ) dt
dx dx dx dx i Differentiating both sides w.rt. x, we get
79, Herex=asec®™® ﬁ_—pzsinptmshpcusptsinfxdt
i 2 i
= B 3sec?9-secotang =3asec*dtanBandy=atan dx cos’t dx
3& i — ‘d_z_t_ -pz sinptcost +pcosptsint
= E-a 3tan” B.sec” 0 . di? cos’t
: d? i t int
d_y_dy!da_ﬂatanz Bsect B K tanﬂ_sina i= ﬁ= stlnp;i;us +pcnfsp;5;n
dx dx/dd  3gsec@tans  Sech i ros i cos
D::dlﬂ‘erentlatmg w.rt. x, we get = .d_z.f.= —pzr . xad—x o ol tff_.__p r+xdr
H 2 2 2
ﬂ=cggg.ﬂ_._.msﬂ__,}_cm 4 6.cotl dx® cos“t cost dx® dx
dx* dx 3agsec®dtand 3a a2y dy
2 P = [1-sinft)—-=—piy+x—
_ d%y _1m5‘1t I ( 1 i dx? dx
T dxllper 3a 4 T \B) T 'ua i 2
a = :1-£]d—:-x%+p1y=n
B0, We have, ¥ = acos(logx) + bsin{logx) Fio dx el
: - . i 83. Here,y=sinfsinx)
= .g.x’i=_asin{|gg x}l+ bros{log x}.l Differentiating both sides w.r.t. x, we get
X X ; dr ¥ :
_ —asin{logx)+bcos(logx) E;-ms{smx]-msx
X Again, differentiating w.r.t. x both sides, we get
H )
x[-ﬂms{lngx]--}—bsin{lugx]-%] d—: = -sin{sinx) - cosx - cosx + (-sinx) cos(sinx)
d2y ~ ={=asin{logx}+bcos{logx}) = - cos2x- sinfsink) - sinx - cos{sinx)
= x2 d’y dy 2
i Now,LHS5.= -i-+tanxa-+ym5 x
e ad%y xdy L d% dy S dix x
el Tt ot i S S Sl ki i = - cos®x- sin(sinx) - sin - cos(sinx)
+ tanxl{cosx - cos(sinx)) + cos2x - sin(sinx)
81. We have, y = (sin~1x)? «li) | = - sinx- cos{sinx) + sinx- cos{sinx)
e, | =0=RHS.
the 1-x2 | B4, Givenxmyn =[x+ yjm+o
- i Taking log on both the sides, we get
(EJZ=M i logx™+logy"=(m+nllog (x+y)
dx (1=x7) i= mlogx+nlogy=(m+n)logx+y)
[Fram(i)] | Differentiating w.r.t. x, we get
(E ]Z LY P 1 1d 1, d
dx) T1-x2 m--+n---—"=[m+n}-—{1+_"}
o 5 (i) y dx H+y dx
=X 1-x2)=4
[dx][ I=4y - dy[n r;::—n T:"'E
Again, differentiating (i) w.rt. xon both sides, we get e 4
e dz}" ax . il _(dy iy dy [ nx+ny—my—ny ]=m:c+1'ls|t-r|'1=t-mg.r
22 EX -1 L] (-200=4( ™ xxey)



dy(mr—m}r =y dy ¥
du ylx+y) } oalx+y) dx_.x

Again, differentiating wort. x, we get

d
dzr_"a'i"’_“[ﬂ"' _d?

85. Giventhater{x+1)=1
Differentiating (i) w.r.t. x, we get

e’ :—x[x+‘l]+{x+1:ld;ie" = :;x{.'l] = ¥ +{x+1)e" %:ﬂ

= E"[1+{x+1lg]=ﬂ = {x+1}%=-1
dy

] —

drx  x+1

2
o [ddx_r} ={x:i]2

Again, differentiating (i) wort. x, we get
dy__ 1 sit=[££ J’

dx? (x+1P dx® hdx

B4, Wehave, y=x"=y=g""="
Differentiating w.r.t. x, we get

%:E‘u* [xx%ﬂugx]

and

= g =x"[1+logx) = %= y¥(1+logx)

Again, differentiating w.r.t. x, we get
2
:xz—r= (1 +|Dgxl-d—y+yx%
cﬁ« i c.h_.- ]1

d’-r 1[:# i
dxi dx X

87. We have,y = 2 cos (logx) + 3sin(logx)
Differentiating w.r.t. x, we get

E =—25irr[lugx:|:-:l+ 3cos{logx)= 1

dx x x

= x% ==2sin{logx)+3cos{logx)

Again, differentiating w.r.t. x, we get

d’y d

:j—-;-—+3 ==2cosllog x}x%-SSI nf Ingx}x%

dy dy :
2 = -
= X F-HE‘-- [Z2cos(logx )+ 3sin(logx)]

4 2
ady dy 2d’y
= X —FJtH—==y =X —F+X
de?  dx 4

Canswer Tips (7]

d 1
= Eﬂﬂgl'.x = =

dy

=0
dx =

B8, Given, x =acost+ bsind, y=asinf - b cost
= x¥=4? cos?0 + b2 sin?B + 2ab cosb sind

i and y* = o 5in’6 + b?cos*@ - 2ab sinb cosb
{ Adding (1) and (2), we getx® + yZ=a? + I®
Differentiating w.r.t. x, we get

21+2yﬂ=ﬂ = x+y—=>0
i dx

i |

: B9. Wehave,y =™ *
i) Differentiating w.r.t. x, we get
dy
[

[From (iii)] Again, differentiatingwrt X, we get

: dly
Lo

1)

=5 {1-12]%-m[mr+x id—y]]

= ﬁ_-x’f]—"
[From (1)] :

A1)

édxz

I =¥

A1)

A2}

dy {3)

dx

Again, differentiating w.r .t. x, we get
i)

d’y (dy
1+YF+(EJ1 =0

| Multiplying by y on both sides, we get

[From (3)]

-{1)

i i
- [

m L. my
Jj? -.,Ii-xz
J1=x2

& __ Y -2x)

dx 2\!1_;:1

(1=x")

2
= fi-xz:lj?v=m[mr+ [From (1)]

Xy
1.1—12
dx
dy

=mly+x—-

dx? dx
i 90. Wehave,y= Lx+'u1+x :I"

dy

= {1-:%%-;5-,&?:0

leferentaatlng w.rt. X, we get

-J'II{:|:+‘-J"_;r2 }"‘1 [1+
2w1+x

=n{x+y1+x2 :In—i[\nli+x +x]
Vi1+x?
n[x+\"—+x ¥ _

ny
ﬂ."li-r x2 u'li +32

(1)

$le 2|2

Again, differentiating w.r.t. x, we get

“.'_n‘v 2{xy)
dx 2\'1+x

1+x°

dzr

ny

. ]
Viex®  Viex®
dy _ 2 nxy
:1+xz}........=ﬂ V=
dx” Wisx?

dy o dy
|:1+x2};3=n y—xm

2 R
|:1+x2}:?v-n|:~."1+x2 P

[From (1)]

dy  dy
|:1+3:2:IE-+ A—=

z
n
T ¥



71. Giveny = Ae™ + Be™
Differentiating w.r.t. x, we get

2
II:'—:'II=,-f'|..='."'"°‘ -m+Be™.n = d—v=m2AEm" +n2Be™
dx dx?

2,
Mow, LI_E::T:-{"T-'-"}:F_;-'- my

= mPAE™ + P Be™ —(m + n) (mAe™ + nBe™)+ mn(Ae™ + Be™)
=Ae™[m* = (m + n)m + mn] + Be™ [n* = {m +n)n + mn]
=sAg™ x(J+Be™x0=0=RHS5
2. Here x=alcost+tsint)

Ir%:ﬂ[—sin.t +1.sint +fcost]=atcost

andy=alsint-teost)

= ':_:= alcost—(1-cost—tsint)]=atsint

d* dt o
= —F-=sec2t o

.E-atcust

23. Here, x=a[mst+lugtan%]'

1 1t
e E]

t B
EI'Iz

= dx—a sint+
=
cusE
2.2 t '][
= 2 2_
sin Cos >

=sint+ L)

=d| =sint+ -
sint

—a (= sint+1) _1:;u:|:|52 t
- sint  sint

Also,y=asint= %:umst

ﬂ= oy et =acost- i =tant
dx  dx/dt ,ﬂcngz T
Again, differentiating w.r.t. x, we get
v X
d r:secztg—t= sec’t _ sint

dx? dx umslt!sht acos’ t

i X
3 J3/2 843

=% geos®® aL/2' @

T\ CBSE Sample Questions /5

1. (c): Given, the function fis continuous at x = 0.
lim flx)=Ff(0).
=0

. dy
T

1)

[Using (1)] -

= lim 2.—

3. [(a):We have, f{xi:[

| M. i b

i  1-cosdx . 2sin°2x . sino2x
i = lim = lim = lim
Poxs0 gy? w0 gyt x—0 4y
| (sinEx]z=1
=0\ 2x
i Also, flD) =k
! Hence, k=1
1~coskx il
i 2. (b):Wehave, fix)= "51““
i . =0
> x
fix) is continuous at x = 0.
. 2 kx
. dl-coskx 1 2sin” =~ 1
. lim — == = lim —= ==
a—0 xsinx 2 a0 o Sinx 2

X
2

k?_ SiI'I(E} 1
2/

L]
a3 ==

=0 4 E
2

K2

::‘—=1 =k=t1

2.2

| Butk<0 - k=-1

X
—, x=<0
1%

=1, x =0

x_
= ﬂxl=|—_x'-1 X<

=1, x=0

‘= fi)=-1vxeR
i = fix)is continuous ¥ x & R as it is a constant function.

i 4 £ ESEHE{%]
{4, Wehave, lim —=2X_ fim ——
-0 X5InXx a—s) N5InXY
. kx
: 25'"2('5] (k]“
lim ———x| =
=0 hr 2 K2
~ (E _ZKIKT_E
lim 20X 2
=0 X

: fix) is continuous at x = 0.
= limf(x)=f(0)

2
= k_=1 = ki=1 = k=+1

i 5, We have, r'u'i-xz +.1tv.,'1—1-'2 =1

| Letsinx=Aandsiny=B.
Then,x=sinAand y=sinB
: From (i} sinBcosA +sinAcosB=1

= sinfA+8)=1

(1)

(1)

(1)

(13%)

(1/2)

i)

(1)



= A+B=sin'11=;

- | .1 N
= 5INn " X+5IN }"—-5

LS 1-x

6. Wehave, fix)=[x],0<x<2.

RH.D.(atx = 1)= fim fAER=FAD _ o O+h]-[1]
b0 h -0 h

=||'|11H

b0 h

fa-h-f{1) . [-h]-[1]
=h h—=0  =h

LH.D.at x = ﬂ:m

= lim E = lim 1 =
h—=0 =h h—0h
Since, RH.D. = LH.D.
Therefore flx) is not differentiable at x= 1.
7. (cl:Wehave, +e¥=e""Y
= g¥+er=1
Differentiating w.r.t. x, we get

- Y E{-—E_I =0 = g{-:—f‘l_k {1} E

8. (d):We have, y = log{cos &)
Differentiating both sides w.rt. x, we get

dy=__{ sine).e"

dx cose”

= —=—¢"tane
dx

9. Wehave, y= &5 4 [sine)t = y=u+y,

where u = &5 and v = (sinx)*
dy _du, v

= o dx dx

Now, consider u = g5

Differentiating both sides with respect to x, we get
d
dx

= e=in’ [x{sin2x) + sin?]

Also, v = (sin”

= logv = xlog{sinx)

Differentiating both sides with respect to x, we get
1dv

1 '
——=x-——-cosx+logfsinx)
v dx sinx

= g:[;inx}" [xcotx+log(sinx)] ... (iii)

From (i), (i) and (iii), we get

dx

£ 10. (a): Let u=sin" (2xy1-x7)
: sinv=x

]
Differentiating w.r.t. x, we obtain %:—\{1-?2 {1) i

=0 (1)
i 11. (a):Wehave,y=5cosx-3sinx

(1
=:-E=utanﬁsecﬂ andr=htanﬂ=:r:—:=bseczﬂ

i =hb
i = -—-ccrsecﬂ cot

dy * T

U _ gusin’ x [x-(2sinx cosx)+sin® x] )
: Differentiating both sides with respect to x, we get

i)

(172) |

lIj—l‘r=|=',"5i"'2 *[xsin2x +sin® x]+(sinx}* [xcotx + loglsinx)](1/2)

i)

D andv= sin'lx,-i—..cxﬁl
: V2

)
From (i} and (if), we get
u=sin~{2sin v cosv) = sin~Ysin 2v)

= U=2v
: Differentiating with respect to v both sides, we get

du
E=2 (1)

= Ef—: =Ssinx—3cosx
i dx

@

2
= % =-5cosx +3sinx=—y (1)

12. (a):Wehave x=asech

da

d].r bsec’® b
=—=—cosech
dx atanfsech a

2
E-fv-—-]flv|:1r:|a_=.a=_'cﬂ4:{:rtlElE
de? @ dx

=b
et —---—l:i::lt3 1]
atanBsecd g2

L —Eu'Sb (1)

D-

ia WE |-|'a-,.||.e.1 F=btﬂﬂﬂ == ﬂ:hSE‘Czﬂ -::':I
) ¢ «

and x=asech = j%:ﬂsecﬂtanﬂ

- i)

2
" E=dﬁdﬂ= i =Ecﬂs«eca
a

1%
dx dx/dB asecBtand (1)

=-Ecusecﬁ cotx [using (ii)] (1)

asecfitang
b
=——cot3 L]

3 ke 3 = \.I'_
[ A 322 o
&
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