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Continuity & Differentiability

Multiple Choice Questions (1 mark)

Q1. 2023:65/1/1 | 2026 : 65/3/1, 65/3/3 [1 Mark]

3x+5, x=2

The value of k for which f(x) = 5
kxs, x<?2

is a continuous function, is :

11 4
@ - ) 7
(c) 11 11
(d) Z
Ans. 11 1
(d) )
Q2. 2023 :65/1/2 [1 Mark]

k(3x%® - 5x), x<0
cosx, x>0

For what value of k may the function f(x) = { become continuous ?

() 0 (b) 1
©) _% (d) No value

Ans. (d) No value 1
Q3. 2023:65/1/3 | 2024 Comptt : 65/S/2 [1 Mark]

The function f(x) = |x| — xis :

(a) continuous but not differentiable at x = 0.

(b) continuous and differentiable at x = 0.

(c) neither continuous nor differentiable at x = 0.
(d) differentiable but not continuous at x = 0.

Ans. (a) Continuous but not differentiable at x = 0 1

Q4. 2023 :65/2/1, 65/2/2, 65/2/3 [1 Mark]

The function f(x) = x|x| is

(A) continuous and differentiable at x = 0.

(B) continuous but not differentiable at x = 0.

(C) differentiable but not continuous at x = 0.

(D) neither differentiable nor continuous at x = 0.

Ans. (A) continuous and differentiable at x = 0 1

Q5. 2023 :65/3/1, 65/3/2, 65/3/3 [1 Mark]
. . x?, x=20, . .
The value of k for which function f(x) = { is differentiable at x = 0 is :
kx, x<0

(@)1 (b) 2
(c) any real number (d)o

Ans. (d) O 1

Reviewed by Deepika Bhati, Maths Passionate Since 2009 Page 1 of 39



Infinity Think Beyond - www.infinitythinkbeyond.co.in Class XlI Mathematics (041) PYQs - Ch 5 Continuity and Differentiability

Q6. 2023 :65/4/1, 65/4/2 [1 Mark]

The function f(x) = |x| is

(a) continuous and differentiable everywhere.

(b) continuous and differentiable nowhere.

(c) continuous everywhere, but differentiable everywhere except at x = 0.
(d) continuous everywhere, but differentiable nowhere.

Ans. (c) continuous everywhere, but differentiable everywhere except at x = 0 1

Q7. 2023 :65/4/3 [1 Mark]

If f(x) = 2|x| + 3|sin x| + 6, then the right hand derivative of f(x) at x = 0 is :

(a) 6 (b) 5

(c) 3 (d) 2

Ans. (b) 5 1
Q8. 2023 :65/5/1, 65/5/2, 65/5/3 [1Mark]

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

(a)x=1 b)x=1.5

(c)x= -2 (dx=4

Ans. (b)x=1.5 1
Q9. 2023 :65/5/2 [1 Mark]

The function f(x) = x|x|, x € R is differentiable

(a) onlyatx =0 (b)onlyatx =1
(c)inR (d)inR — {0}

Ans. (c) in R 1
Q10. 2024 :65/1/1, 65/1/3 [1 Mark]

2

Which of the following statements is true for the function f(x) = )1( 30X 7;0 ?
7 X =

(A) f(x) is continuous and differentiable Vx € R

(B) f(x) is continuous V x € R

(C) f(x) is continuous and differentiable Vx € R — {0}

(D) f(x) is discontinuous at infinitely many points

Ans. (C) f(x) is continuous and differentiable Vx € R — {0} 1

Q11. 2024 :65/1/2 [1 Mark]

The number of points, where f(x) = [x], 0 < x < 3 ([-] denotes greatest integer function) is not
differentiable is :

(A)1 (B) 2
(C) 3 (D) 4
Ans. (B) 2 1
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Q12. 2024 : 65/3/1, 65/3/2, 65/3/3 [1 Mark]
A function f(x) = |1 — x + |x]|| is :
(A) discontinuous at x = 1 only (B) discontinuous at x = 0 only
(C) discontinuous atx =0, 1 (D) continuous everywhere

Ans. (D) continuous everywhere 1
Q13. 2024 :65/4/1 [1 Mark]

For what value of k, the function given below is continuous at x = 0 ? f(x) =
Va+x -2 xz0

X
k, x=0

(A) O 1
(B)

)1 (D) 4

Ans. 1 1
(B) 7
Q14. 2024 : 65/4/2 [1 Mark]

x2 —c?, ifx<4

The value of constant ¢ that makes the function f defined by f(x) = { .
cx + 20, ifx=4

continuous for all real numbers is

(A) =2 (B) -1
o (D) 2

Ans. (A) -2 1
Q15. 2024 :65/4/3 [1 Mark]

The function f(x) = |x| + |x — 2] is

(A) continuous, but not differentiable at x = 0 and x = 2.
(B) differentiable but not continuous at x = 0 and x = 2.

(C) continuous but not differentiable at x = 0 only.

(D) neither continuous nor differentiable at x = 0 and x = 2.

Ans. (A) continuous, but not differentiable at x = 0 and x = 2 1

Q16. 2024 Comptt : 65/S/1, 65/S/2, 65/S/3 [1 Mark]

x+ 2, ifx<O
The number of discontinuities of the function f given by f(x) = eX, if0=sx=<1lis:
2 —x, ifx>1

(A)O B)1
(C) 2 (D) 3
Ans. (C) 2 1
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Q17. 2024 Comptt : 65/S/1, 65/S/2, 65/S/3 [1 Mark]

The greatest integer function defined by f(x) = [x], 1 < x < 3 is not differentiable at x =

(A)O B)1
(C) 2 D) =
2
Ans. (C) 2 1
Q18. 2025 : 65/1/1, 65/1/2, 65/1/3 [1 Mark]

If f(x) = |x|] + |x — 1], then which of the following is correct ?

(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.

Ans. (C) f(x) is continuous but not differentiable, at x = 0 and x = 1. 1
Q19. 2025 :65/4/1, 65/4/2, 65/4/3 [1 Mark]
-2 =1 .
If f(x) = 3X2 » 0 =x is continuous for x € (0, 2), then a is equal to :
2x“+ax, 1 <x<?2
(A) —4 (B) — -+
(C) =2 (D) —1
Ans. (D) —1 1
Q20. 2025 : 65/4/2 [1 Mark]
13_ Smxx for x # = o
If f(x) = 3 cosx E is continuous at x = —, then the value of k is :
forx = 5
3 1
(A) 5 (B) &
1 (D)1
() &
Ans. 1 1
©) 5
Q21. 2025 : 65/5/2, 65/7/2 [1 Mark]
sin? ax x#z0
If f(x) = { X ’ is continuous at x = 0, then the value of a is :
1, x=0
A1 (B) -1
(C) =1 (D)O
Ans. (C) =1 1
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Q22. 2025 :65/5/1, 65/5/2 [1 Mark]

If f(x) = {[x], x € R} is the greatest integer function, then the correct statement is :
(A) fis continuous but not differentiable at x = 2.

(B) f is neither continuous nor differentiable at x = 2.

(C) fis continuous as well as differentiable at x = 2.

(D) fis not continuous but differentiable at x = 2.

Ans. (B) fis neither continuous nor differentiable at x = 2. 1
Q23. 2025 :65/6/1, 65/6/2, 65/6/3 [1 Mark]
log(l + ax) + log(1 —bX) forx =0
If f(x) = { X ’ is continuous at x = 0, then the value of k is :
k, forx=0
(A) a B)a+b
(C)a—>b D) b
Ans. (C)a—Db 1
Q24. 2026 : 65/3/2 [1 Mark]

x2sin -, X#0
The value of k for which the function f(x) = { x’ is a continuous function, is :

kx+1), x=0

1 (B) 2
(A) 7
1
(C) 5 (D) O
Ans. (D)0 1
Q25. 2026 : 65/4/1, 65/4/2, 65/4/3 [1 Mark]
sin x
—— + COS X, x#=0
If f(x) = { X X is continuous at x = 0, then the value of k is :
k, x=0
(A) O (B) -2
(C) -1 (D) 2
Ans. (D) 2 1
Q26. 2026 : 65/5/1, 65/5/2, 65/5/3 [1 Mark]
X —4x =5 yx=_1
If f(x) = { x+1 7 is continuous at x = —1, then the value of k is :
k, x=-1
(A) Any real value (B) 6
(C) -1 (D) -6
Ans. (D) —6 1
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Q27. 2026 : 65/4/1, 65/4/2, 65/4/3 [1 Mark]

The greatest integer function, f(x) = [x], 0 < x < 3 is not differentiable at how many points ?

(A) At only one point (B) At only two points

(C) At no point (D) At three points

Ans. (B) At only two points 1

Q28. 2026 Supp : 65/7/1, 65/7/2, 65/7/3 [1 Mark]
X x=0

If f(x) = { X’ , then which of the following statements is not correct ?
0, x=0

(A) fis continuous for every x < 0.
(B) fis continuous for every x € R.
(C) fis continuous for every x > 0.
(D) f is continuous for each point except x = 0.

Ans. (B) fis continuous for every x € R. 1

Assertion - Reason Questions (1 mark)

Q29. 2025 :65/1/1, 65/1/2, 65/1/3 [1 Mark]
3x — 8 =5

Assertion (A) : f(x) = X o X is continuous at x = 5 for k = E.
2k, X >Dh 2

Reason (R) : For a function f to be continuous at x = a, lim_ - f(x) = lim__+ f(x) = f(a).
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the
Assertion (A).

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

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

Ans. (D) Assertion (A) is false, but Reason (R) is true. 1

Q30. 2025 :65/7/1, 65/7/2, 65/7/3 [1 Mark]

.1
x sin —, x#=0

Assertion (A) : f(x) = { is continuous at x = 0.

0, x=0
Reason (R) : When x — 0, sin % is a finite value between —1 and 1.

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

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

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

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

Ans. (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct explanation 1
of the Assertion (A).
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Very Short Answer Questions (2 marks)

Q31. 2023 :65/2/1, 65/2/2, 65/2/3

Question & answer as per CBSE Marking Scheme

[2 Marks]

25.

OR

axt+h ; 0<x=x1
B I =gy ) 1<x<2

then find the values of a and b.

2. N2
(a) Ify=-/ax+b, prove that }[d—L‘ + (ﬂ}_} =0.
.dsz .dM

ig a differentiable funetion in (0, 2),

Ans | (3) y=+ax+b =y =ax+b

Differentiate with respect to °x’, 2y ? =a
X

Or

x—l"

=a=4(1)-1.,a=3&b=1-a=-2

d )
) =0=y

. N cor e LY y
Differentiate with respect to ‘x’, ZyE+2[E
(b f(x) is differentiable in (0,2) = f(x) is continuons on (0,2.)
=f (x)is continnons at x=1_, lim(ax+ h) = Iim(sz—X) =a+b=1

a1t

Also, I(x)is differentiable at x=1, .. LH.D.(x=1)=R.H.D.(x=1)

NV

AT

Q32. 2023 :65/5/1, 65/5/2

Question & answer as per CBSE Marking Scheme

22(a).

[£2, ifx>1
e Tt

then show that f is not differentiable at x = 1.

[2 Marks]

Sol. Here

lim ja+w-f1)_ 9

EHD “h 50 -

LHD = fim . [f(l— h)—ftl)]: 1

h > —h

Since RHD #LHD

~ f is not differentiable at x = 1.

22(1). | Find the value(s) of ‘1, if the function
J sin? Ax
2

fla) = \ 11 '

ifx=0

if x # 0 1s conlinuous at x = 0.

N =

Sol.

f(x) =

lim (sinz J.x)
x>0\ ¥

=Y

lm  [sin? ae

Ax)?

,12] —32 1
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Since f(x) is continuous at x = 0
fim _ 1
L ) =f(0) 5
2 1
=Ai=1=hr=%1 2
Q33. 2023 :65/5/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
21(a). {a) Tind the value of k for which the function f given as
[71_(:083& ifx=+0
f(x) =1 22 0 1s continuous at x = 0.
k , ifx=0
Sol. Here_,
5 X x ¥
1— cos x 2sin > sin 3
2x 2x 2 X 1
2
. sin —
. lim fx) = lim l _ 1 1
x =0 x—>0 4 X 4 2
2
ppe . tim
So, if f is continuous at x = 0, then f(0) = f(x)
x—=0
1 1
K=y 2

21(hb).
d2y
Ifx=acostand y =b sin t, then find 5
dx
Sol.
Given X = a cos tand v = b sin t, we have
dx =—asintand gy =bcost
de de
SO & et b, 1
dx dt dx —asint a
2
d—gzi(——cott).d—t 1
dx dt a dx 2
_b cosec? t . #
a —asin t
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1 b 3 1
2

or — — cosec” t
sin ? t a’

_b
32-

Q34. 2023 Supp : 65/C/1 [2 Marks]
Question & answer as per CBSE Marking Scheme
73, Function f'is defined as
2x+2, if x<2
flx) = k, if x=2
3x, if x>2
Find the value of k for which the function fis continuous at x = 2,
Sol. As f isconti tr=2=li = i =1 (2
fiscontinuousat x szirgf(x) X{g}_f(x) F(2)
lim 3x= lim (2x+2)=k
k2t x—2"
=k=6
Q35. 2023 Supp : 65/C/2 [2 Marks]
Question & answer as per CBSE Marking Scheme
22. 4 +x2
Find the points at which the function fix) = —3 is discontinuous.
4x —x
Sol. At 52 i
fla)=———r——
x(2-x)(2+x)
clearly f is notcontinuous when x {2—x){2+x)=0 Yy
—x=0,2,-2 1
Q36. 2023 Supp : 65/C/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
23. The function
Bax + b, if x=1
fix)= 11, if =x=1
bax—-2b, if =x<1
is continuous at x = 1. Find the values of a and b.
Sol. As fiscontinuousat x=1=lim f (x)=lim f (x)= £ (1)
r—It : FEc : :
fim (3ax+b)= lim (Sax—25)=11 1
£—1t : £—1" :
=3a+b=11and 5a¢—-2h=11 14
solving, wegeta=3,b=2 Y2
Page 9 of 39
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Q37. 2024 :65/1/1

Question & answer as per CBSE Marking Scheme

21(a). Check whether the function fix) = x2 | x| ie differentiable at x = 0

or nat.

SolL ¥} r=0
—x*, x<0

Fro+h)—f70)
L3

) =|

RHD =lim =lim k=0
=0 =0

LHD = im {0-0-F0)
[} h

=limi—h% =
—‘,"93(?‘) ]

~RHED=LHD =0, So fixy isdifferentinble atx =0

iR RR R R

OR

21(b}. 1

Ify = Jtanx . prove that Jx dy = 1+y
dx 43!

Sol. y=\tanx
dy _ _sectx XL
dx 2yrandx  2VE
dy _ sect V&
ax tanyx

x

_ Ldreanym® 14yt

+f tanix 4y

Q38. 2024 :65/1/2

Question & answer as per CBSE Marking Scheme

d sIn X
24(@). | Ify = Jcos X + vy, prove that d_y = oy
X — ay

[2 Marks]

[2 Marks]

Ans y2=casx+y

dy _ .
(Zy—l)a——smx

dy  sin x
dx_l—zy

- B

b |

OR

24(b).

its domain.

3

wio=] ¥,

- X, X

Sol.

IA TV

Atx=0

- _ ¥ 2
LHD = Jim £882020) _ iy (”—) ~ lim (=h2) = 0
h—0 —h h—0 =0

- ¥ 2
RHD = lim ZL8Hm=fC0) o (”_) — lim (A?) = 0
h—0 h h—o MR h—0

« f(x) is differentiable at all points.

Show that the function f(x) = |x|? is differentiable at all points of

+ LHD =RHD at x = 0; when x # 0, f(x) is a polynomial and hence differentiable.

NN - N - b |

b |

Reviewed by Deepika Bhati, Maths Passionate Since 2009

Page 10 of 39



Infinity Think Beyond - www.infinitythinkbeyond.co.in

Class Xl Mathematics (041) PYQs - Ch 5 Continuity and Differentiability

Q39. 2024 :65/1/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
22(a). | Check the differentiability of function fix) = [x] at x = — 3, where []
denotes grealesl integer [unction.
Ans fx)=[x]atx ==3
RHD = Jim L2073
h—0 h
1
h—o 1
LHD = lim 530103
h—0 —h
= lim =2 — jim (;1)
h—0 h h—o W h
1
= not defined 2
1
+ LHD # RHD 7
So fis not differentiable atx = -3 1
2
OR
. dy .o (11
2m. | If x13 + y18 =1, find == at the point | —, —|.
dx 8 8
Ans |1 22 1 ZZay
E xz + E yi _x =0
dy —x_ﬂ_z 11
o= 2 :
N
ay 4 _ 1
(ii'x)(l l) . 1 E
Q40. 2024 :65/2/2 [2 Marks]

Question & answer as per CBSE Marking Scheme

25,

(a) Check the differentiability of fix) = | cos x| atx= g

Sol. cosx 0<x < g
f(x) = |cos x| = -
— COSX > <x<Fr

AS-n)lrS cos{Z— h)-0 ;
LD at T = pim ENTD G0 s
2 h=o —h h—0 —h h—0 —h

sinh
-1

h—0 h h—0 h h—o

RHD at g i G o ceesG)o

B =
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LHD = RHD
1
.. f is not differentiable at x = g 3
OR
d2
(b) Ify=Asin2x+ B cos2x and dx—g —ky = 0, find the value of k.
Sol.
L _ 24 cos2x — 2B sin2x !
dx
= L2 — _44 sin2x — 4B cos2x = —4y 1
=2 44y =0 :
a2 TS 1
=k =-4 5
Q41. 2024 :65/3/1, 65/3/2, 65/3/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
Q22(a) e dv logx-1
If x = e, prove that — = gio
dx  (logx)”
Ans X
< x x
x=e¢’=logx=—=y=
log x 1
1
1 1)—x| =
:d_y_( 2 x(x]_ltlgx—l
dx (bg )’ (log x)z !
OR
Q22(b) x2+1, 0=x<1
Check the differentiability of fix) = T atx=1.
_ 3—x, l<sx=2
Ans LHDatx =1
A 1—h) +1|-2
h—=0 —h b0 —h
RHDat x =1
1+ k) Fi1 3—(1+h)|-2
h—=0 h k=0 h
as LHD=RHD,so f (Jc) is not differentiable at x =1 2
Q42. 2024 :65/5/1, 65/5/3 [2 Marks]

Question & answer as per CBSE Marking Scheme

22.

xsin[“;‘
1 \x/
| o

is continuous at x = 0 or

£(x) = ,x#0

L x=0

OR

(@) Verify whether the function f defined by

not.
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(b) Check for differentiability of the function f definec by f(x) = |x— 5|. at

the point x =
Ans (2) hmf (x):ljltgx.sm i =0 xFinite value in [-1,1] =0 =£(0) 1%
*. T1is a continnons function. %
Or
(b) LHD = lim % lim _E‘X_ 5)__

RHD — lJm|X 5|-0 (x 5)

1
=5 X—5 x-»s“ X— %
Y

LHD = RHD, ..T is not d]fferentlab]e at x=5

Q43. 2026 :65/1/1, 65/1/2, 65/1/3 [2 Marks]

Question & answer as per CBSE Marking Scheme

21. : .
@ Check whether function f(x) defined as
X —
flx) = 2(x—3) 1s continuous at x = 3 or not ?
x—6 )
, X200
. 6
—(x—3 —
Sol. %,x<3 71,x<3
HOEE S =fW =<2
X 3 g X2 3
-1
f3) = -
LHL - lim f(x) = lim it
Faie-es x—a— 2 2 1 1
RHL= lim f(x) = lim = === m s
LHL =RHL = f(3), hence the function f () is continuous at x = 3. m |
OR
(b) d 2
oL : ! Y 1 3
(b) If~/3(x2 + y2) = 4xy, then find 1 at(5 o I
P
Sol. Differentiating both sides w.r.to x, we ge‘w’?(.?x + 23/3 ) = 4(x ~+ ¥} I 1
dy 2y —+3x
dx - \f?y — 2% I 14
dy
=(==)nm = V3
(dx)(?T) m s
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Q44. 2026 : 65/4/1, 65/4/2, 65/4/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
22. COS X T
(2) , X #E—
—X+= 2
Show that the function f(x) =<
L X=—
L 2
) ) T
1s continous at x = —.
2
Sel| For showing: lim £ (x)=1 I !
For showing: f [%} =1 I 5
. f(x) is continuous at x = —. T ”
OR
2. x-1, x<2 :
(b)| Find whether the function f(x) = at x = 2 is
2x -3, x22
differentiable or not.
Sel| Getting LHD =1 I [
1T Ly
Getting RHD =2
- LHD = RHD, so f(x) is not differentiable at x = 2. I Y
Q45. 2026 Supp : 65/7/1, 65/7/2, 65/7/3 [2 Marks]

Question & answer as per CBSE Marking Scheme

22. |(a)  Determine a and b if fix) is a continuous function, where
2, x<3
fix)= 4 ax+h, F<x<h
I_ 5, X225
OR
9 4
(b)y  If 2y +y = 2%, then show d :; = ;}45;« 3
dx® (By~ +1r
Sol (@)| For getting 3a + b = 2 I Vs
For getting 5a +b =5 I Ya
3 -5
Thus,a—Eandb—? M| v
OR
&
fg’)‘ As, 2y +y=2x> (6 +1) 2 =2 Loy,
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dy 2
Thus, & = 6y2+1 I

On again Differentiating w.r.t. x, we get

d?y _  -24y dy

dx? ~ (6y2+1)2  dx Il
d?y =24y 9 2 _ —4By
dx? (62 +1)2 6y2+1 (6y2 +1)? v

Short Answer Questions (3 marks)

Q46. 2024 :65/3/1, 65/3/2, 65/3/3

Question & answer as per CBSE Marking Scheme

15

Q26@) | If x cos (p +y) + cos p sin (p + y) = 0, prove that
dy .
cos p — =—cos? (p +y), where p is a constant.
Ans .
xcos(p+y)+cospsin(p+y)=0
—cos psin( p+
e ZSPIPEY) e an(pey) 1
cos(p+y) '
dr 2
—=—=—cos p.sec" (p+
2 psec’ (p+y) .
d__ 1
dr cosp.sec’ (p+y) 12
d
3cosp£y:—cos2 (p+¥) 15
OR
Q26(b) Find the value of'a and h so that funetion f defined as :
X-2
+ a, if x<2
|x -2
fix)=-a+h, if x=2
-2
T b if x-2
x — 2]
is a continuous function.
Ans Y2
———+a x=<2
—(x-2) ~l+a ;x<2
flx)= a+b x=2 = f(x)=¢a+b ;x=2
x—2 VB xs2 1+6 x>2
(x-2)
}i_}rg_f(x)z—l+a,}i_}n;f(x):]+b and f (2)=a+b 1
as fiscontinousatx =2 . —1+a=1+b=a+b 1
—a=1b=-1 la+1h

Q47. 2024 :65/5/2

Question & answer as per CBSE Marking Scheme

[3 Marks]

[3 Marks]

27. Find the values of a and b so that the following function 1s differentiable

for all values of x :

Reviewed by Deepika Bhati, Maths Passionate Since 2009

Page 15 of 39



Infinity Think Beyond - www.infinitythinkbeyond.co.in Class Xl Mathematics (041) PYQs - Ch 5 Continuity and Differentiability

it Iu_::+ b, x=-1
) = |
S P

Ans | Since Differentiability = Continnity

f(x)is continnous at x=-1 = lim (lnqi2 —3) = lim (ax+b) 1
x=p=1" x==1*
=b-3=—a+b, .. a=3 pA

f(x) is differentiable at x=-1

(b ~3)-(b-3) _ iy (D)= (b-3)

=>xl_)n_nl_ x+1 1" x+1 !
. o 3(x+1) 3
:x]il—lll'b(x_l)_x]—]pl—?‘xiﬂ, ‘e b——E }é
Alternately,
=i (-1 b-3 —(b 1-h 2—3)
LHD=limf( 1)-1(-1 h)=lim( ) ) =lim (~bh—2b)=-2b 1
h=0 h h=0 h hso
=1}-f{-1- -1+h)+b |-{b-3 -
S e h)=lim|:a( +h)+b]—( )y (FA*3)+ab .
h—d h h—o h h—0 h
and —a+3=l]=>a=3,—2b=a=>b=—% Y+l
Q48. 2025 : 65/4/1, 65/4/3 [3 Marks]
Question & answer as per CBSE Marking Scheme
Q27. (a) Find k so that
x2-2x-38
—_—, X#-1
f(x) = x+1
k, x=-1
is continuous at x = — 1.
OR

(b)  Check the differentiability of function f(x) = x|x |at x = 0.

A27(a). 2 5, B
Rl Tl P )G S )
=l x-'-l a1 x-'-l a1
Also, f(—1)=k 1
as [iscontinuous, k=—4 15
OR
A27(b). —x* ,x<0
= = ! - 1
O I
— J— J— 2 P
LHDzlimf(O h) f(o)zlim h G'=O 1
A0 —h B0 _f
— 2_
RHDzlimf(0+h) f(o)zlimuzo 15
F—0 h J h
Since LHD =RHD, f isdifferentiableatx=0 14
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Derivatives — Chain Rule, Implicit, Inverse Trig, Log & Parametric

Multiple Choice Questions (1 mark)

Q49. 2023 :65/2/3 [1 Mark]

If tan(i—t}%) =k, then % is equal to

-y y
20V —sec2(Y
(C) sec”() (D) —sec”()
Ans. (B) l 1
X
Q50. 2023 :65/3/1, 65/3/2, 65/3/3 [1 Mark]
_ cosx-—sinx dy ._ .
Iy = Cosx Tsmx then gy is:
(a) —secz(% - x) (b) secz(% - X)
(c) loglsec(7 — x)| (d) —log|sec( — )|

Ans. (a) —secz(% - x) 1
Q51. 2023 :65/4/1, 65/4/3 [1 Mark]
If y = sin?(x%), then % is equal to :

(a) 2 sin x3 cos x3 (b) 3x3 sin x3 cos x3
(c) 6x2 sin x> cos x°3 (d) 2x2 sin?(x3)

Ans. (c) 6x2 sin(x3) cos(x3) 1
Q52. 2023 :65/4/2 [1 Mark]
If y = log(sin e*), then % is :

(a) cot e* (b) cosec e*
(c) e* cot e* (d) e* cosec e*

Ans. (c) e* cot eX 1
Q53. 2023 :65/5/1, 65/5/2 | 2024 : 65/3/2 [1 Mark]
The derivative of x** w.r.t. x is
(a) x**~ 1 (b) 2x** log x
(c) 2x?*(1 + log x) (d) 2x**(1 - log x)

Ans. (c) 2x%(1 + log x) 1
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Q54. 2023 Supp : 65/C/1 [1 Mark]

If (cos x)Y = (cos y)*, then g—i is equal to :

(a) y tan x + log(cos y)
x tan y — log(cos x)
(b) x tan y + log(cos x)
y tan x + log(cos y)
() y tan x — log(cos y)
x tan y — log(cos x)
() y tan x + log(cos y)
x tan y + log(cos x)

Ans. (d) y tan x + log(cos y) 1
x tan y + log(cos x)

Q55. 2023 Supp : 65/C/2 | 2025 Supp : 65/S/2 [1 Mark]
Derivative of tan‘l(leﬁx-) with respect to sin™'(2xv1 — x2) is :
1 1
(a) -z (b) >
(c) 2 _1
(d) -~
Ans. 1 1
(b) 5
Q56. 2023 Supp : 65/C/3 [1 Mark]
_ i X g
Ify= log[tan(z + 7)], then ax 8¢
(a) sec x (b) cosec x
(c) tan x (d) sec x tan x
Ans. (a) sec x 1
Q57. 2024 :65/1/1, 65/1/2 [1 Mark]

The derivative of sin(x?) w.r.t. x, at x = V11 is :

A1 (B) -1

(C) -2V (D) 2vm

Ans. (C) =2V 1
Q58. 2024 :65/2/1 [1 Mark]

The derivative of tan™!(x%) w.r.t. X is :

2
W) T35 B) Ty
2x 1
©) 13 D) 55
Ans. 2x 1
(B) 1+x*
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Q59. 2024 :65/2/3

If y = cos™1(e¥), then g—i is :
™)yt
©) yem=

Ans. (B) — — }( —

Q60. 2024 :65/3/1
The derivative of 2* w.r.t. 3*is :

3 ,x log 2
(A) (5) Tog 3

(© (37 1223

Ans. 2 x log 2
(C) ( 3 ) TG B

Q61. 2024 :65/4/1

Derivative of e?* with respect to €%, is :

(A) e*
(C) 2e%*

Ans. (B) 2e*

Q62. 2024 :65/4/3 | 2026 : 65/5/1, 65/5/3

Derivative of x? with respect to x3, is :

(A) =
(©) =

Ans. 2
(A) g

Q63. 2024 :65/5/1, 65/5/2, 65/5/3
Derivative of eSn’
(A) sin x eSin’x
(C) -2 cosxe

Ans. (C) —2 cos x esinx

sin?x

Q64. 2024 Comptt : 65/S/1

Lety = f(+) and £(x) = x*. What is the value of G at x =

1
(A) —&71
(C) =32
Ans. (C) —32

with respect to cos x is :

1
B) ~ye=—T

D) ~Vem—7

2 \x log 3
(B) (3) Tog 2

3.,x log 3
D) () Tog 2

(B) 2€*
(D) 2e3¥

(B) =
(D) 6x°

2
(B) cos x e %

. 2
(D) —2 sin?x cos x eSin¥

1o
5 7
1
(B) —=5
(D) —64

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]

[1 Mark]
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Q65. 2024 Comptt : 65/S/1, 65/S/2 [1 Mark]
— dy m? .
If y = log VsecVx, then the value of qx atx = ¢ is:
1 (B) o
(A) <
1 1
Ans. (A) % 1
Q66. 2026 : 65/5/2 [1 Mark]
Derivative of cos‘l(Sin—X\/%(m), —% <x< % with respect to x is :
A) -1 B) 1
IT IT
©) ¢ (D) -2
Ans. (A) —1 1

Second Order Derivatives

Multiple Choice Questions (1 mark)

Q67. 2023 Supp : 65/C/1, 65/C/2, 65/C/3 [1Mark]
Ifx=acosO + bsin B, y=asin 0 — b cos 0, then which one of the following is true ?
@y 3y x4y =0 )y LY x4y
(C)yzdy+xdy -y=0 (d)y2d3’_ ﬂ_y 0
Ans. (a) y2 d y dy + y = 0 1
Q68. 2024 :65/1/3 [1 Mark]
- _ 2 dy
Ifx=at y= T,then X is :
(A) t? (B) —t?
1 1
() == (D) —+=
Ans. (D) _T]-Z_ 1
Q69. 2025 : 65/4/1 [1Mark]
2
If y = sin”!x, then (1 — xz)%g- is equal to :
dy dY
B) x & (B) —x-o-
2 dy 2y
(C) x (D) —x*L
1

Ans. dy
(A)x dx
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Differentiation — Short & Long Answer Questions

Very Short Answer Questions (2 marks)

Q70. 2023 :65/3/1, 65/3/2, 65/3/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
Q25(a) 1 d
Ify:xw,rhenﬁnd—yatxz 1.
dx
Ans
@y=x!*
1
:logy:;logx 14
=)ld_y:_mgx+i jd_y:x%(l—]ngx) 1
¥ dx x? x2 dax x?
dy
= (E)x:i 1 1%
OR
Q25(b) . dy
If x = asin2t,y = a(cos 2t + log tan t), then find =
X
Ans
(b)% =2acos 2t 1
dy . sec® ty cos? X
E - 23(_ sin 2t + 2tan t) - sin 2t 1
Lot 2t &
ax
Q71. 2023 :65/4/1, 65/4/2 [2 Marks]
Question & answer as per CBSE Marking Scheme
22. d
If (x2 + y2)? = xy, then find <.
dx
Sal. (x% + y2)? =xy gives
2 42 dyl] _ _dy 1
262 +y9) [2x + 292 = x T + ¥ .
3 -
= [4y (e +y2) - x|L =y - 4x(< +y7) 2
dy _ y-ax(xi+ 3% 1
dry ~ 4y(xi+ ¥y - 3
Q72. 2023 :65/4/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
21. -
If xy = e¥—V, then show that d_y = y(x_l) .
dx  x(y+1)
Sol. | Givenxy =e* ¥, givesx-y=logx + logy 1
2
i, 1oy 1
x v idx
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= [l + ]]g =1 —%
Y 1
dy _ xol oy yeD 2
dx  x 1+y 21+
Q73. 2023 :65/1/3
Question & answer as per CBSE Marking Scheme
25 tan—) t cot™ "t dy
. If x=va . ¥=Va , then show that xd—‘+_v=0.
X
Ans f 1
d_){: gt logaz )
dt 2 1+t
!
dy att ot log a é
dr 2 1402
Cly acot71 t y i
_ = —= 2
dx tan -1 t x
= x=+y=0
Q74. 2024 :65/2/1, 65/2/3
Question & answer as per CBSE Marking Scheme
22. . . . , T
(a) If fix) = | tan 2x | , then find the value of f"(x) at x = 3
Sol.
(x) = —tan2x, —<x <= !
flx) = —tan2x, 2 x 7 1
f’(;rr) = —2sec?2x, 7 <r<s %
"= = =2(-2)? = - =
F& = -2(-2) -
OR
()  Ify = cosec(cot™! %), then prove that 1 + x~ % -x=0.
Sol. y =1+ cot?(cot™1x) = V1 +x2 1
2
d
BN _y — L 1
dx 1+ x?
1
dy -
1+x2—=——x=0 2
dx

[2 Marks]

[2 Marks]
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Q75. 2024 :65/4/1, 65/4/2, 65/4/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
22(a). : ;. ;
() If v = cos” (sec™ 2t), find dl
dt
Sol. ¥ =cos’ (sec® 2t)
.2 1
= @ _ 3 cos’(sec® 2¢)[—sin(sec® 28)] (Ao’ 2)
dt dt
= % = —3cos’(sec’ 2¢).sin(sec’ 2¢) x2sec 2t 58 2 tan 2.2 1
% =—12cos*(sec’ 2ty xsin(sec’ 28) x sec® 24 tan 2. y
OR
22(b). If & =¢" ¥ prove that % *—( ] _::fg‘\lﬂ i
Sel. As.x" = = log(x”) =log(e"™)
= ylgx=(x—)y)=>y=
1+logx 1
Now, Differentiating both the sides wrt x
1
d (logx+l).1—x(;)  logx
dx (log x+1)° (1+log x)° 1
Q76. 2024 Comptt : 65/S/1, 65/S/2, 65/S/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
7]
2o Py
(a) If v=(sin™" x)", then find (1-x }—z—x— .
dx dx
OR
) . v . d}"
(b) If y*=x’, then find —.
dx
Ans 1

@ dy _ 2sin' x - (1_Xz)[d_3’)z =4y

dx J1-% dx

Differentiating with respect to ‘x’, we get
2 a
(1- xl)zd—yd—f-zyx Iy} 4
dx dx dx dx

:(l—xz)g—xg—i=2

SN

(b) ¥y =x" => xlogy=ylogx
Differentiating with respect to ‘x’,
Ed—y+logy = X+glogx
¥y dx x dx
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d -
oy _y(y-xlogy
dx x\x-ylogx

¥

Q77. 2025 :65/1/1, 65/1/2, 65/1/3, 65/7/2

Question & answer as per CBSE Marking Scheme

Q25. | (a) Differentiate 200 T 3 1 t cos? x.

OR
a1 02 A — 2 .o dy
(b) Iftan™ (x* + y*) = a*, then find P
X
Ans(a) 2 2
( Letu=2°"* =>':g—"'£=2°"G * (—Zcosxsinx)logz 1
dx
2 dv .
Letv=cos" x=>—=—2cosxsinx Y
dx 2
(i)
Nowd—u= dx =2“2I10g2 1
e
(5
OR
Ans(b) tan’l(x2 + yz)=az:>x2 +y’ =tana’ 2
Differentiatebothsides wrt x,
2x+2yd—y=l] 1
dx
_y__x 1
dx ¥

Q78. 2025 :65/5/1, 65/5/2, 65/5/3

Question & answer as per CBSE Marking Scheme

23.
(a)  Differentiate — with respect to x.
cosX
OR
d?
(by If y=56cosx—3sinx, prove that y +y=0.
lej
Ans — Sinx
(a) Let yv= —
dy \fcosx.cosx—sinx.(z;%) 1
dx COSX
dy _ Z2cosx+sinx r 1+cos®x
dx  2(cosx 22 O Z(cosn)2 1
OR
(b) y = 5cosx — 3sinx, then g—i = —5.sinx — 3. cosx 1
='dz—y——5cosx+35inx—— 14
dx? : ’ =Y
Py = %)
Sz Ty="0

[2 Marks]

[2 Marks]
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Q79. 2025 :65/6/1, 65/6/2, 65/6/3

[2 Marks]
Question & answer as per CBSE Marking Scheme
792 (a) Differentiate \Jeﬁ with respect to eJ2_" for x> 0.
OR
x ind Y
(b) If (x)Y=(y), then {ind g
A 1
s {a) Let u=ve' and v — eV Va
. 1
Derivative of ¥ w.rt. v = PN ]
. o 1
Required derivative = T L
OR
Taking log on both sides, we get y logx = x logy Y
Differentiating both sides w.r.t. x, we get 2
¥ dy _ xdy
< === 1
< + logx 3 ax + logy
dy y(dogy —y)
e P iz
dx x(ylogx —x)
Disdonlaan il o cinVosme G0 S oA 00 ¥N X- s lo mea lesssannniees
Q80. 2025 :65/7/1, 65/7/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
23. : : 5 .
(a)  Differentiate 5 with respect to x.
<
OR
(b  If —2x2—5xy + y> = 76, then find dy .
X
Ans Let _ 5?& _Sx =5 dy _ Sx ‘ -5 Sx =5 r
(a) e,y-;- X :E—( )-x + -(X ) 1
57{ 5X+1
=—<log5-— 1
OR
(b) Differentiating —2x" —5xy +y° =76, with respect to ‘x’
—4x—5y—5xd—y+3yzﬂ=0 VA
dx
dy _ Ax+5y %
dx 3y*-5x
‘ T T ™ ™ 11 IR | 1t [ r - Fi
Q81. 2026 : 65/5/1, 65/5/2, 65/5/3 [2 Marks]

Question & answer as per CBSE Marking Scheme

22. . . .
(a) Differentiate x* with respect to x log x.

OR
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2 r
(b} If y = P cos ux + @ sin ux, show that ‘Z + uzy =0
Sol.| (a) Letu=x* and v =x logx I Vs
= = x*(1 +logx) 11 ¥
dv I )
e +
i 1 +logx
2 AU v %
dv
OR
dy : 1
(b) il P usinux + Q ucosux I &
X
d?z .
d_x}; = — P v’cosux — Q w’sinux I %
d*y 2 .
Tz —u (P cosux + Q sinux) I 1
d*y 2 v 1
==+ uy=0 Vo
dx2 T Uy
Q82. 2026 :65/2/3 [2 Marks]
Question & answer as per CBSE Marking Scheme
23. Ifx= esm‘l t v = ecos_l t
dy 1
find ¥ att= —
dx J2
SOI' sin ¢ dx sin' e 1
x=e —= X
dt 1-¢*
1
cos™ ¢ dy cos™ ¢ -1 !
y:e _—=
dt 1-¢
-1
d o5 = L4
Now, L = £ — or —g™* T T 1%
dx sin”
dy
— | =-1 m | %
dx|_L ’
T2
Note: Proportionate marks may be allotted if a student uses property
sin"'f+cos” ¢ =% to solve this question.
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Short Answer Questions (3 marks)

Q83. 2023 :65/5/1, 65/5/3 [3 Marks]

Question & answer as per CBSE Marking Scheme

27(a). 1) N s
Differentiate sec! — | W.It sin! (2ay1—x7).
kN ‘I'Jl - xﬁ 4
Sol. Let x = sin 8. Then
1 1
U=sec! 7} =sec! [—]
Vi—sin?0 cos 6
=sec ! (sec 8) =0 =sin x 1
du 1
==
dx 1-x?
and V =sin"! {2sin@ V1-sin’ 8}
=sin~! [2 sin @ cos0] =20 =2 sin"1x
av oz 1
dx  v1—x?
dU _ dyjdx 1
dv  dvjdx 2 1
. . 1
Note: If the substitution is made as x = cos 8, answer will be — 2
27(b). 2
d-y COS
If v = tan x + sec x, then prove that }J = i 7
dx® (1—sinx)
Sol. .
sin X +1
y=tanx+seCcK=———
Cos X
dl €08 x {cos x) + (sinx + 1) sin x
dx - L
1
_coszx+sin2x+sin x l+sinx 1 17
cos® x l—sin®x 1-sin x
dzy _(1-sin x).0-1(0-cosX)  cosSx 1%
dx 2 (1—sin x)2 (1 - sin x)z
Q84. 2024 :65/1/1, 65/1/2, 65/1/3 [3 Marks]

Question & answer as per CBSE Marking Scheme

]f-\Jll_—xE + ‘||1—5.-2 = a (x—v), prove that j_]' - Jl_:"; _
X

27(a).

2]

1-x

Sol. W1-x*+ J1-yi=aix—»

Putx=sn@,y=sin¢ %
=cosB+cosp=a(sin?-sing)
:2ms(%ms(%=zasm(?]ms(% 1
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:»mt(?) =a
=>8— ¢g=2cot'a

=sin"lx — sinly=2cotla

L% _g

1
:'\,u'l-ﬁ_ -3 dx

z

[T ST

OR

27(b). r
® If v = (tan x)¥, then fmd i—"' .
H

Sol. ¥=(tanx}*
logy = x log (tan x)}

1dy seczx)
-—==g|—=] +logitanx
¥yx K tan x g( )

:—1 = {tanx}* [(“Hzx) + legitan x)]

tan x

Q85. 2024 :65/2/3

Question & answer as per CBSE Marking Scheme

[T R S Y

28. _ .
(a) Ify=(log x)?, prove that x%y” + xy = 2.

Sol| Differentiating both sides w.rt. x, we get
. Z2logx

y _=
X
= xy' = 2logx

rr r 2
=xy +y :E

= xiv" +xy =2

Ba| =

OR

(b) Ify=sin (tan! e*), then find g_.? atx=0.

X

Sol|d x
© Ey = cos (tan 1(e*)) x ﬁ
(dy) T 1 1

dx

= CO0S— X —=——=

x=0 4 2 2'\/§

Q86. 2024 :65/2/1

Question & answer as per CBSE Marking Scheme

26.
(a) If x = ec05 3t g y = psin 3t prove that g - = w
dx xlogy
Sol .
© E = 053t x {—sin3t) x 3
d .
d—J: =" x (cos3t) x 3

[3 Marks]

[3 Marks]
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d .
dy Z{ e % (cos3t)

dx  dx  —e%s3 x (sin3t)
dt

x = e = cos3t = logx
y = 5" — 5in3t = logy
_dy  —ylogx
Tdx xlogy

OR
(h) Show that :
d X
— | x|)=—,x20
L (xD)= X

Sol. la(x) _d(a)
@ a !
1 L d(x?)
= (xyZTx—~- 1
Z ) X L
2 = — !
= — ey = — —_
2Vx? |x| 2
Q87. 2024 : 65/2/2
Question & answer as per CBSE Marking Scheme
30. : d
(a) If x30y20 = (x + y)30, prove that =2
dx x
Sol. | (@)Taking log of both sides, we get
30 log x + 20 log v = 50 log (x + V) !
Differentiating both sides wr.t. x, we get
30 20d 50 d
e A 1+ _y) 1
X vdx x+vy dx
- dy (ZOX - 30y) B 20x — 30y
dx\ y(x+y) /  x(x+y)
dy _y 1
dx  x
OR
., dy . ; ;
) Find ==, if 55+ 5 =57,
dx
Sol. | Differentiating both sides w.r.t. x, we get
2

x ¥ d_y_ X+y d_y
5*logh + 5¥logh dx75 10g5(1+m)

= 5x+53’g: (5% +5M)(1 +d—y)
dx dx

dy dy dy
x 3 —_CXx X _ y Y=
=5%+5 dx_s +5 +5Y +5

[3 Marks]
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dy 5 1
= — = —— = —_L¥ %
dx 5x >

Q88. 2024 :65/4/2 [3 Marks]
Question & answer as per CBSE Marking Scheme
26. _ o, B
Given that x* + y* =&~ , where & and b are pesitive constants, find s
Sol.
Letu=x'= @ny(z‘l’ logx.ﬁ),v =y = @:yx(iﬁJrlogy)
dx x dx dx y dx 1+1
du d
Since,u+v=¢" :>—M+—v:0
dx  dx
L —(Pyeyogy) ;
Cdx (r" logx+y"_]x)
Q89. 2024 :65/4/3 [3 Marks]
Question & answer as per CBSE Marking Scheme
26.
Find %, ify =(cosx)" +cos” Jxis given,
Sal. 1
Letu= {cosx)" = j_u =(cos x)"(—x tan x + log(cos x)),
X
v= cos"\/;:@:_il 1
dx  2x—x?
Sinee, y=4 + v=> &_ d_u+ & _ (cosx)* (—x tan x + log(cos x)) + L
dy  dv dx 2x—x° 1
Q90. 2024 Comptt : 65/S/2 [3 Marks]
Question & answer as per CBSE Marking Scheme
{ 2
27. 1-%x~ dy
(a) If y= cos1 = J 0=x<1, thenfind —.
L dx
\IT+x
OR
dy log x
(b) If x¥=e¢%Y, provethat — = —
Hog( xe)}
Ans 1—x2
(@) y=cos™'| —— |, Pnt x=tan6=06=tan"'x 1
1+x°
-1 -1 dy 2
= y=cos (c0520)=20=2tan" x, .. =
¥ ( ) TTUdx 1+%° z
Or
=" ylogx=xi-y=>y=—"—.
(b) ylog y=>y Togx 1 1
dy logx logx
=-—= 7= 2 2
dx  (logx+1) { log (xe )}
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Q91. 2024 Comptt : 65/S/1

[3 Marks]
Question & answer as per CBSE Marking Scheme
27. (a) If xsin(a+y)—siny=0,
dy sin (a+v)
prove thi =
dx sina
OR
Cody 1
(b) Find —, if y = (cos x}x— cos \f:
dx
Ans i dx sin{a+y}cosy—sinycos{a+
@ xo_SnY _dx_ (Y).g’ ycos(a+y) ,
sin(a+y)  dy sin® (a+y)
_dx_  sina dy sin® (a+y) .
dy smz(a+y) sina
Or
dy dua dv
Let +vVv=>—=—+—
®) y=ury dx dx dx
u= (cos x)x =logu =xlogcosx }/2
d x
=>d—u=(cosx) [logcosx —x tanx] 1
X
dv 1
v=cos' Vx> — = 1
dx  2/xJ1-x
d x 1
.-_ﬁ:(cosx) [logcosx—xtanx]—m }é
| | |
Q92. 2024 Comptt : 65/S/3 [3 Marks]
Question & answer as per CBSE Marking Scheme
.
27. 1 v r
. . R , , d d
(a) If y=¢e%%" X then show that (| —)\'2) i —X ? —azyzll
dx - dx
OR
(b) Find —_if y=x"08% 25X
dx
Ans ( ) aCﬂS]X _a ay g t
a) =X = =— , sqnaring we ge 1
\/1—3(2 x/l—}ui2 }é
dy (1 *)=a’y?, differentiati in with tto X’
. X a‘y”, differentiating again with respect to ‘x’.
dy d’y (dy : ; dy d’y dy 14
1-x?|2=2 =< 4| 2L | (-2x)=2a"y L = (1-x x— —a'y=0
(=) e ) ()= 20y g = (o) g oy =
Or
dy da d i
(b)Let y=u— Vﬁ—y - v,whereu X,y =27
dx dx
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d d . 1
logu =cosxlogx = QU _ oo | 208X —sinxlogx |, L cosxlog2 IA-H
dx X dx
% =X [m— sinxlugx] =2 cosxlog2 %
X

Q93. 2025 :65/6/1, 65/6/2, 65/6/3

Question & answer as per CBSE Marking Scheme

97. (a) Differentiate y = sin~! (3% — 4x3) w.rt.x, ifx e [- %%]

27.
OR
1-x2 :
(b) Differentiate y = cos™! =3 with respect to x, when x € (0, 1).
+ X :
Ans | (a) x =sint gives y = sin”'(sin3t) = 3t = 3sin"'x % +]+%
dy_ _3 1
dx  V1-x2
i d 3-12x7?
Aliter: =¥ = ———=X___ 3
dx J1-(3x—4x3)2
OR
(b) x =tant gives y = cos™ (cos2t)= 2t = 2tan"'x 11
dy 2 -+
ay _ z 2z
dx 1+%%
1
d -1 —4dx

Aliter: 4 =

dx o (14x2y2 3
1_(1+x2)

Q94. 2025 :65/7/1

Question & answer as per CBSE Marking Scheme

[3 Marks]

[3 Marks]

28.

3

S
Differentiate y = [log {sin % — IJ} with respect to x.

Ans

dy 1

3
x> cot[x——lJ
3

= 1

FE] a

1 x? 1 3x?
[lX_ X3 ) . X3 1e08 ?_ T 1+1+-=
2 log{sin[?—lJ} sin| -1 2
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Q95. 2025 :65/7/2 [3 Marks]
Question & answer as per CBSE Marking Scheme
28 . . 1 s m .
. Show that the derivative of tan—l(gecx+ tanx), | — 3 <X < 9 with
. 1
respect to x is equal to 3"
Ans
L+si 1+cos[g—x)
tan™ (sec x+tan x) =tan™ ( o X) =tan™| ————= %
COSX K
sin| ——-x
)
4
2cos’ (%— %]
=tan™"
A E A 1
2sin| ——— [cos| ——=
(&5)(33)
p
=tan”| cot [ﬂ— XD
\ 4 2
=tan”|tan| T4+ 2 ||="42 1
4 2 4
- (tan'l (secx+ tanx))' _1
2 b
Q96. 2026 : 65/3/2 [3 Marks]
Question & answer as per CBSE Marking Scheme
28. . dy
If (sin x)¥ = y*°S X then find ]— .
dx
Sol. 28 |[(sinx)Y = y*°** = ylogsinx = cosx logy I 1
On diff. wrt x both sides, we get
cosx d cosxd
ysin + logsinx% = Td—i — logy. sinx n 1%
dy y(ycosx +logy. sin?x) (v cotx + sinx. logy)y
Zdx  sinx {cosx — ylogsinx) cosx — y logsinx I &
Q97. 2026 : 65/4/1, 65/4/2, 65/4/3 [3 Marks]
Question & answer as per CBSE Marking Scheme
28, d
@ Tf xy = e* 7, then find “
dx
Sol. d d
wzex_y:x—y+y=ex‘y[l—d—y} I [
X
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Q98. 2026 Supp : 65/7/1

Differentiate y = ecos™ V(1

Question & answer as per CBSE Marking Scheme

x—yi -
3(x+exy)d—y— exiy—yﬁd—y:e 7)7 or y(x l) I 114
dx dx x+e"’ x(y+1)
Alternative method:
xy=¢"7 = logx+logy=(x—y) I l
1 1dy | &
x ydx dx I 1
-1
j@: x:)’(x_l)
de 1 4 x(y=D) I [
Y
OR
28.
. : IV B e N -
®) Differentiate tan™ \/ X \/ *_ | with respect tocos” x°.
\/1+x2+\/1—x2
Sel. 2 e
Let y = tan” \/1+x \h al & put x* =cos
\/1+x2+\/1—x2
_] J1+cosd —+/1-cosd
y:tan I 14
\/l+cost9+\/1—cos:9
(o) (5
cos| — |—sin| —
—tan”’ 2 2 = tan”' | tan E—E " i
re oy . (0Y| 1 2
cos| — |+sin| —
2 2
Thus,yz(z—ﬁjﬁd—y:_—l il I
4 2 dg 2

[3 Marks]

~ X’ with respect to x and hence show that dy/dx = y/V(1 — x?).

27 -1 / 2
Differentiate y — e 1=%" ith respect to x and hence show that
dy ¥
dx 1— K2 )
Sol. y:ecos_l‘h_?
dy_ cos~lfl—x? -1 1 _ | JRL
¢ x\j : 2><2\/1—x2 ><( Zx)
1—[ -7 |
d COs —K ]'
jay:e l‘h—zx 1— x2 II 1
N
I-x I Y
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Long Answer Questions (5 marks)

Q99. 2025 :65/1/2

Question & answer as per CBSE Marking Scheme

Q32. vi—x? 1
(a) Differentiate tan™' ~—= w.r.t. cos™ (2xV1—x2), x € {—1]
x NEN
OR
. .dy . , %41
(b) Find =, ify=xfan*4 - ___
dx 2
Ans{a) | Put x=cos@=>F=cos'x 1
f 3 .
Let u=tan" Y1=* — fan™ (ﬁ) =tan™ (tan§) =@ =cos™ x 1%
x cos
d 1
au _ _ %)
dx V1-x?
Let v =cos™ (Zxle—xz) =cos™ (sin26) = cos™ (cos(%—ZﬁD = %—21:05'1 x 1
a2 1
Ix 2 /5
. du dz%fx 1 1
a2 &
i
OR
Amns (b) 2
Lety=u+v=>ﬂ=d—u+d—v,where u=x" = 1 1
dx dx dx 2
u=x"" = logu =tanxlog x , differentiating with respect to ‘x’, we get
ldu _tanx +sec® xlogx 134
u dx x
d. 1 1
—u=u[ anx+sec2xlogx)= x'a“( anx+sec2xlogx] 1A
x x
Naiel  dv 2x X
= == — = =
2 de 4fx*+1 23 +1 1%
=>d—y=x"“” taﬂ+sel:2xlogx]+7 s
dx x 2Jxt+1 "

[5 Marks]
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Q100. 2025 : 65/5/1, 65/5/2, 65/5/3

Question & answer as per CBSE Marking Scheme

3.

1
t4+=
t

(a)  For a positive constant ‘a’, differentiate a with respect to

a
[t } %] , Where t 15 a non-zero real number.

OR

(h) Fmd Y if v& + x¥ + x% = ab, where a and b are constants.

Ans

:—‘t‘ — ati loga. (1 - tlz)

v= (o) = fma(ee )T (1-9)

1
du _ du/dt at"tloga
dv  dvsde (tJﬁl)a‘I

t

OR
(b) Let u=y*,

dw

a+—+a_0 ............... (l)

y‘ | | ¥ —— == —+1 ¥
u= = 10gu = X. 10 : =-. + lo

v=x¥ and w=x*

xl}’

=Sy (——+logy)* xy" 12+ yTlogy

V*xyalogv_ylogx=>%.g—x: +logx
:——XY(“+logx —) :yxy_1+x3’logxd—i

X _ 1 dw _
w=X :logw—x.logxsw.dx—1+logx

[5 Marks]

I (1 +10gw)
a—x.( ogx

~ From (i), we get

Xy “dx

1 y X -1 dy X _
— +y* . logy +yx¥ +x3’.logx.a+x A1+ logx) =0

dy  x*.(1+logx) + y* logy + yx'* 1

“dax

Q101. 2026 : 65/1/2

Question & answer as per CBSE Marking Scheme

32

A and prove that

Ifr=3sint—sin3t, y=

xy* 1 + xv logx

[5 Marks]

3 cost—cos 3t

d’y —cosec? 2t - cosec t

dn? 3

Sol.
ol — = 3cost — 3cas3t,
dt

Y _ _3gint + 3sin3
E——Smt+ sintat

dy  3(sin3t — sint)

T |1

I %2
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dx 3{cost — cos3t)
_ 2cos2t sint
 2sin2t sint
vV %
= cot2t
d?y ;5 t
Fri —2cosec”2t X I* Vo1
_ 2cosec®2t
~ 6sin2t sint
_ cosec?2t cosect VI |1
3
Q102. 2026 : 65/5/1, 65/5/2, 65/5/3 [5 Marks]
Question & answer as per CBSE Marking Scheme
33.
(a) If}'dxg +1=log M‘KE +1—x  show that
(x” + 1) dy +xy+1=0.
OR
9X2
(b)  Find the differential of x™'* + A_} with respect to x.
2x° —x+2
Sol.|  (a) Differentiating both sides with respect to x, we get
1 X 242
vxZ +1 y + . - I
Y. \/x2+1 V’x2+1 VxZ +1
X -
¥+ 12 +yx= — Vx®+1 11 !
(x? ) y- =
Note: In case student, considers vx2 + 1 — x as part of log and writes
following solution
Differentiating both sides with respect to x, we get
- dy X 1 b
VX2 +1 —=+vy. : ( 1)
dx y Vx2+1 VXZ 1 -x "\ VxZ+1 I 2
- dy X X—-VxZ+1
V2 +1 — .
- dx+y VX241 \/x2+1 -X ( VxZ+1 ) I I
- dy X -1
2 —_ =
mdx+y' VEI+1 VxP41 III :
gives
2 dy _ _ 2 dy _
(x +1)dx+y.x— 1 or (x +1)dx+x.y+1—0 v 1
OR
2x*-3
letu= cotx dv= 1 1
(b etu=x""andv=—->—"— )
logu = cotx.logx I n
1du cotx
_ = + — 2
= logx(—cosecx) T |
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dx

d_u — Xcotx (COI:X

— cosec’x.Jogx)

dv _ (2% —x+2)(40)—(2x2 -3)(4x-1)

2
dx (2x2—x + 2}
_ —2x% +20x -3
(2x2-x + 2)2
. I cotx —2x% + 20x -3
Required derivative = x®* (— — cosec?x.logx) + ———————
(2x2—x + 2)2

v

v

VI

VII

¥

Case Study Based Questions

Q103. 2023 :65/4/3

Question & answer as per CBSE Marking Scheme

[4 Marks]

37.

Let fix) be a real valued function. Then its

e Left Hand Derivative (LE.D.) : Lf'(a) = lim fa= 1 =f@)
h—0 -h
im J@ + b - fa)

. Right Hand Derivative (RH.D.) : Rf’(a) = lim o
h »0

Alsgo, a function fix) is said to be differentiable at x = a if its L.H.D. and
R.H.D. at x = a exist and both are equal.

[x—s\,le

For the function f(x)=1¢x2 3x 13
\[_——‘+—,x<1
4 2 4

answer the following questions :

i) What is RH.D. of filx) atx=17

(i)  WhatisLH.D. of fix)atx=17?

{m11) (a) Check if the function Hx) 15 differentiable at x = 1.
OR

Gi1)  (b) Find the £/{2) and f'(- 1).

Sol.

(HRHD. of f(x) atx=1= Linaw

— 1111 — 11111 — — 1

h—0 h h—0 I 1
(i) LH.D. of f(x) atx =1 = :liing]w
-1l -w? 31-m 13
_}11_13(1]?[ 2 T 2]
- [h2—2h+ 1-6+6h+ 13-3]
~ o0 - 4h
2
=i [<55=-1 !
(iii) (2) Since LH.D. of f(x) atx =1
=RHD.off(x)atx=1, 2

f(x) is differentiable at x = 1.

(i)  (b) fO0) = 2
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[f'()]y=z=0-1=-1 1
(0=t =252 — 5=-2 1
e N
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