GRADE XII

Question Bank (MATHEMATICS)
Chapter-5 Continuity and Differentiability

1 marks:
3x—2, 0<x<1, . .
1. If f(x) = {sz bax, 1<x<2 is continuous for x € (0,2) then a is|BOARD 2025]
a) -4 b) -2 c) -2 d) -1
1-sin3 x X % n
2. If f(x) = { 3cos’x’ 2 is continuous at x = g then the value of k is
k, X = ;
[BOARD 2025]
3 1 1
a) E b) g C) E d) 1
sin? ax £ 0
3. If f(x) = { xz X is continuous at x = 0 then the value of a is
1, x=0
[BOARD 2025]
a) 1 b) -1 c) +1 d) o
log(1+ax)+log(1-bx) £ 0
4. If f(x) = { x » X is continuous at x = 0 then the value of k is
k, x=0
[BOARD 2025]
a) a b) a+b c)a—b d) b
V4+x-2 + 0
5. For what value of k the function f(x) = { x 0 x is continuous at x = 0?
k, x=0
[BOARD 2024]
a) 0 b) = o 1 d) 4

x?>—c? x<4

6. The value of the constant c that makes the function f(x) :{
cx+20, x=4

continuous for all real numbers, is [BOARD 2024]
a) -2 b) -1 c) 0 d) 2
1, x<3
7. If f(x) =jax+b, 3 <x <5 is continuous in R, then the values of a and b are
7, 5<«x

[BOARD 2025]
a) a=3,b=-8 b)a=3,b=8 c)a=-3,b=-8 d)a=-3,b=8
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3ax — b, x>1
8. If f(x) = 11, x = 1 is continuous at x = 1 then the values of a and b are
—5ax—2b, x<1

[BOARD 2025]

a) a=3,b=5 b)a=8b=-1 c)a=1b=-8 d)a=-3,b=5
<
9. The function f is defined by f(x) = {JSC i > 1 is not continuous at{fBOARD 2025]
a) x=0 b)x=1 c)x =2 d)x=5
10.A function f(x) = |1 —x + |x]| is [BOARD 2024]
a) Discontinuous at x = 1 only c) discontinuous at x = 0 only
b) Discontinuous at x =0, 1 d) continuous everywhere
11.The function f(x) = |x| + |x — 2| is [BOARD 2024]

a) f(x) is continuous but not differentiable at x = 0 and x = 2
b) f(x) is differentiable but not continuous at x = 0 and x = 2
c) f(x) is continuous but not differentiable at x = 0 only
d) f(x) is neither continuous nor differentiable at x = 0 and x = 2
12.If f(x) = |x| + |x — 1] then which of the following is correct? [BOARD 2025]
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.
13.If f(x) = {[x],x € R} is the greatest integer function then the correct statement is
[BOARD 2025]
a) f(x) is continuous but not differentiable at x = 2
b) f(x) is neither continuous nor differentiable at x = 2
c) f(x) is both continuous and differentiable at x = 2
d) f(x) is differentiable but not continuous at x = 2

x*+3, x#0,
1, x=0

[BOARD 2024]

14.Which of the following statements is true for the function (x) = {

a) f(x) is continuous and differentiable Vv x € R
b) f(x) is continuous V x € R
¢) f(x) is continuous and differentiable V x € R — {0}

d) f(x) is discontinuous at infinitely many points.
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15.The number of points where f(x) =[x],0<x <3 ([.] denotes greatest integer

function) is not differentiable is

[BOARD 2024]

d) 4

[BOARD 2024]

a) 1 b) 2 c)3

16.The greatest integer function defined by f(x) = [x],1 < x < 3 is not differentiable
at x =
a) O b) 1 c) 2

d)%

17.The function f(x) = [x], where [x] denotes greatest integer less than or equal to

X, is continuous at

|x| +3,

6x + 2,

a) x=1 b)x =15 Cc)x=-2
18.The number of points of discontinuity of f(x) ={ —2x,
a) O b) 1 c) 2

19.The number of discontinuities of the function f is given by

x4+ 2, x<0

fx)={ e*, 0<x<1is
2—x, x>1
a) 0 b) 1 c) 2

[BOARD 2023]
dx=4

x < -3
-3 <x<3is
x =3

[BOARD 2024]

d) infinite

[BOARD 2024]

d) 3

20.If f(x) = 2|x| + 3| sinx| + 6 then the right hand derivative of f(x) at x = 0 is

a) 6 b) 5 c) 3
21.1f x = Acos 4t + Bsin4t then % is equal to
a) x b) -x c) 16x
22.If x = at,y = % then Z—z is
a) t? b) -t2 c)=
23.1f x = at?,y = 2at then Z—z is equal to
1 1

a) 2at b) 7 C) =

24.1f x =3cosf and y = 5sinf then 3—:; is equal to

a) —gtanﬁ b) —gcote ) —gtane
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[BOARD 2023]
d) 2

[BOARD 2023]
d) —16x

[BOARD 2024]

1

d) — =
[BOARD 2024]
1
) " 2at3
[BOARD 2024]
d) — S cotf



25.If x =acos@ + bsinf,y = asinf — b cosf then which of the following is true?

[BOARD 2023]

d?y d? d

a) Y2 Z-xZ+y=0 )y Ztx—y=0
2d%  dy _ 24y dy

b) y dx2+xdx+y_0 d)y dx? xdx

26.%[cos(logx +e¥)]atx =1is

a) -sine b) sine c)-(1+e)sine
27.1f xe? = 1 then the value Of% atx =11is
a) -1 b) 1 c)-e

28.The derivative of x?* w.r.t x is

a) x21 b) 2x%* log x c) 2x**(1 + log x)

29.The derivative of sin(x?) w.r.t. x, at x = V1 is

a) 1 b) -1 c) —2Vrm
30.The derivative of tan™!(x?) w.r.t. x is
X 2x 2x
a) 1+x4 ) 1+x% ) — 1+x*4

31.The derivative of 2* w.r.t. 3% is

a) (%)xlog3 b) (3)

32.The derivative of 5* w.r.t. e* is

log 2 log3

leogz
o (%) &2
3/ log3

log2

3 O P ) (2) 10gs
33.The derivative of e?* w.r.t. e* is

a) e* b) 2e* c) 2e*
34.The derivative of x? w.r.t. x3 is

a) — b) = )=
35.The derivative of e5"** w.r.t. cosx is

a) sinx esin*x C) cos x SN’ x

b) -2 cos x Sin*x d) —2sin®xcosxe

36.If f(x) = —2x® then the correct statement is
a) £ (3)=r(=3)
b () =—r(-3)
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y=0

[BOARD 2024]
d) (1+e)sine

[BOARD 2024]
d) -+

[BOARD 2023]
d) 2x?*(1 — log x)

[BOARD 2024]

d) 2vr
[BOARD 2024]

1
) 1+x4

[BOARD 2024]
3\ * log3
d (3) o2
[BOARD 2024]
X
d) (£) log5
[BOARD 2024]
d) 2e3*
[BOARD 2024]

d) 6x°

[BOARD 2024]

sin? x

[BOARD 2025]



37.1f f(x) = x* then f'(e) is equal to
a) O b) 2 c) e

38.If tan"1(x? — y?) = a, where ‘a’is a constant then Z—z is

a) b) -3 )%

X
y
39.If y = sin?(x3) then Z—z is equal to

3

a) 2sinx3cos x3 b) 3x3sinx3cosx®  c) 6x?sinx3 cosx

40.If y = log [tan (% + %)] then g—z is equal to

a) secx b) cosec x c) tanx
41.1f y = log,,(V2x) then Z—z is equal to
a) 0 b) 1 c) =

2
42.1f y = log+/sec/x then the value ofg—z atx = 711—6 is
1 1
a) ; b) E C) /A
43.1f y = cos"1(e¥) then Z—z is

1 1

3) V=g b) ~ = ©) =
44.1f y = SXS0X e 2 g
cos x+sinx dx
2(T Vs
a) -sec (Z — x) c) log |sec (Z - x)|
2 (T s
b) sec (Z — x) d) —log |sec (Z - x)|
-1 dzy .
45.1f y = sin™" x then — is
dx
a) secy b) secytany c) sec?ytany

46.Lety = f (%) and f'(x) = x3. What is the value Of% atx =2

1
a) —a

47.1f e**Y = ¢, then g is

b)—%

2
xeXx"Y

2y

a)

b) =
48.1f sin(xy) = 1 then Z—z is equal to

a) b) —§

x
y
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2

c) =32

[BOARD 2024]
d) 2e°
[BOARD 2025]

d)

A RS

[BOARD 2023]
d) 2x? sin?(x?)
[BOARD 2023]

d) secx tan x

[BOARD 2025]

1
d) 7=
[BOARD 2024]

d)

[BOARD 2024]

1

e~2x—1

[BOARD 2023]

d) —

[BOARD 2024]
d) tan” secy

[BOARD 2024]
d) —64

[BOARD 2024]

d)%

[BOARD 2024]

d) -2



49.1f tan (:r—;) = k then Z—z is equal to [BOARD 2023]
Y
X

— Y 2 (Y a2 (Y
a) b) . C) sec (x) d) -sec (x)
50.1If (cos x)¥ = (cos y)* then Z—i is equal to [BOARD 2023]
) y tan x+log(cosy) y tan x—log(cosy)
a x tan y—log(cosx) ) x tan y—log(cos x)
b) x tan y+log(cosx) ytan x+log(cosy)
y tan x+log(cosy) ) x tan y+log(cos x)
51.1f y = acos(logx) + bsin(logx) then x%y, + xy; is [BOARD 2025]
a) cot(logx) b) y c) -y d) tan(log x)

Options for Assertion and Reasoning Questions:
a) Both assertion(A) and reason(R) are true and reason(R) is the correct
explanation of assertion(A)
b) Both assertion(A) and reason(R) are true but reason(R) is not the correct
explanation of assertion(A)
c) Assertion (A) is true but reason (R) is false

d) Assertion (A) is false but reason (R) is true

, . _(3x—8, x<5. . _ _5

52.Assertion (A): f(x) = { 2% x>5iS continuous at x =5 for k = .

Reason (R): For a function f to be continuous at x = a,

lim f(x) = lim_f(x) = f(a) [BOARD 2025]
x—a~ x-at
o1
53.Assertion (A): f(x) = {x sing, x#0 is continuous at x = 0. [BOARD 2025]
R x=0

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

xsin%, x#0
0, x=0

1. Verify whether the function f(x) = { is continuous at x = 0 or not.

[BOARD 2024]
2x+ 2, ifx<?2

2. Function f as defined as f(x) = k, if x =2 Find the value of k for which
3x, if x>2
the function f is continuous at x = 2. [BOARD 2023]
2
3. Find the points at which the function f(x) = ::_23 is discontinuous.

[BOARD 2023]
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4. 1650 = {25 13' RS S_OZ Check the differentiability of f(x) at x = —2.

[BOARD 2025]
5. Check whether the function f(x) = x?|x| is differentiable at x = 0 or not.

[BOARD 2024]
6. Check the differentiability of f(x) = |cosx| at x = g [BOARD 2024]

7. Check the differentiability of the function f(x) = |x — 5| at the point x = 5.
[BOARD 2024]
8. Check the differentiability of the function f(x) = [x] at x = —3, where [.] denote
greatest integer function. [BOARD 2024]

2
9. Check the differentiability of f(x) = {x t1 0=x<1

3_x 1<x<pdtx=1 [BOARD 2024]

b, 0<x<1

10.If f(x) = { x i x is a differentiable function in (0, 2) then find the
—x, ifl<x<?2

values of a and b. [BOARD 2023]

11.Show that the function f(x) = |x|? is differentiable at all points of its domain.
[BOARD 2024]

12.Differentiate \/sﬂ with respect to x. [BOARD 2025]
13.Differentiate ( ) with respect to x. [BOARD 2025]
14.Differentiate \/eﬁ with respect to eV2* for x > 0. [BOARD 2025]
15. Differentiate 2°°°°* w.r.t. cos? x. [BOARD 2025]
16.1f tan~* (x? + y2) = a? then find 2. [BOARD 2025]
17.1fy = x* then find 2 at x = 1. [BOARD 2023]
18.1f y = cos?(sec? 2t) find 2. [BOARD 2024]
19.1f y = (sin™ x)? then find (1 - x2) 22 — xj—z. [BOARD 2024]
20.If y = 5cosx — 3 sinx then prove that + y =0. [BOARD 2025]
21.1f y = cosec(cot™! x) then prove that m% —x=0. [BOARD 2024]
22.1f y = y/tanx, prove that VX 2 = % [BOARD 2024]
23.If y = Jcosx + y then prove that 2 = f"‘z’; [BOARD 2024]
24.1fy = (x + m)z then show that (x? — 1) (3—;’)2 = 4y2. [BOARD 2023]
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25.If xy = e*7Y then show that Z—z = Y1) [BOARD 2023]

26.1f x¥ = e*™Y prove that Z—y =

x(y+1)
logx
x  (1+logx)2”

[BOARD 2024]

X

27.If x = e7, then prove that & = X2 [BOARD 2025]
dx xlogx
_ z dy _ logx-1
28.1If x = ev, then prove that = Togn? [BOARD 2024]
29.1f x” = y* then find 2. [BOARD 2024 & 2025]
30.1f (x? + y)? = xy then find 2. [BOARD 2023]
31.1f —2x? — 5xy +y? = 76 then find . [BOARD 2025]
1 1 . dy . 11
32.If x3 4+ ys = 1 then find -, at the point (g,g). [BOARD 2024]
33.1f f(x) = | tan 2x | then find the value of f'(x) at x = 7. [BOARD 2024]
34.1f y = Asin2x + B cos 2x and % — ky = 0 find the value of k. [BOARD 2024]
35.If x = asin2t,y = a(cos 2t + logtant) then find Z_Z' [BOARD 2023]
36.1f x = y/at ™ty = y/aot™* ¢t then show that xj—z +y=0. [BOARD 2023]
3 marks:
x%-2x-3 =1
1. Find k so that f(x) = { 1 is continuous at x = —1. [BOARD 2025]
k, x=-1
2. Find the value of a and b so that the function is differentiable for all values of x:

ax+b, x>-1
fx) = {bxz ~3 x<-1 [BOARD 2024]

. Find the value of a and b so that the function f defined as

(F2+aq x<2

[x=2]

f(x) =4 a+b, x=2isa continuous function. [BOARD 2024]
2 b, x>2
lx=2]

. Check the differentiability of the function f(x) = x|x| at x = 0. [BOARD 2025]

. Ify = (tanx)* then find 2. [BOARD 2024]
Find 2 if 5% + 57 = 5%+ [BOARD 2024]
Find 2 if (cosx)” = (cos y)*. [BOARD 2024]

. Find 2 if y = x©0s% — 2sinx, [BOARD 2024]
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9. Given that y = (sinx)*.x5"* + a* find Z—z. [BOARD 2024]

10.Given that x¥ + y* = a?, where a and b are positive constants, find %.

[BOARD 2024]

11.Given y = (cos x)* + cos™!v/x, find Z—z. [BOARD 2024]
12.1f y = sin(tan™! e*) then find Z—i atx =0. [BOARD 2024]
13.Differentiate y = \/ log {sin (%3 - 1)} with respect to x. [BOARD 2025]
14.Differentiate log(x* + cosec?x) with respect to x. [BOARD 2025]
15. Differentiate sec™! (\/i—xz) w.r.t. sin‘l(ZxW). [BOARD 2023]
16. Differentiate y = sin™'(3x — 4x*) w.r.t. x, if v € [ 1], [BOARD 2025]

2

*) with respect to x, when x € (0,1).  [BOARD 2025]

+x2

17.Differentiate y = cos™?! (1
2
18.1f y = log (VX + ) then show that x(x + 1)?y, + (x + 1)?y; =2. [BOARD 2025]

19.1f x cos(p + y) + cospsin(p + y) = 0, prove that cosp Z—z = —cos?(p +y), where p is
a constant. [BOARD 2024]

d -1
20.Ifxy1+y+yV1+x=0,—-1<x<1,x #y, then prove that é = Gioe

[BOARD 2025]

21.1f x¥°y%° = (x + y)* prove that == =2, [BOARD 2024]
_1 [1-x? . d
22.1f y = cos™ (£%),0 <x < 1 then find 2. [BOARD 2024]
23.If x = e3¢ and y = 53t prove that & = — X1%8% [BOARD 2024]
dx xlogy
24.1f x¥ = e*~¥ then prove that & = %% [BOARD 2024]
’ dx  {log(xe)}?’
2
25.1f x = asin 6,y = b cos® § then find % atf = %. [BOARD 2024]
26.1f y = tanx + secx th that £¥ = 0% BOARD 2023
If y =tanx + secx then prove that -5 = ——=—. [ ]

27.1f y = (log x)? prove that x2y"" + xy' = 2. [BOARD 2024]

28.If y = (tan~1 x)? then show that (x? + 1)? % +2x(x? +1) Z—z =2. [BOARD 2024]

— 2
29.1f y = 2% then show that (1 — xz)% — xZ—z —a’y =0. [BOARD 2024]
02
30.If xsin(a + y) — siny = 0 then prove that Z—z = W [BOARD 2024]
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31.Show that = (|x|) = L #0. [BOARD 2024]

32.Show that the derivative of tan~!(secx + tanx), [—g <x< g] with respect to x is

equal to % [BOARD 2025]
5 marks:
1. IfV1—x2+/1—y2 = a(x —y) then prove that z—z = \/?—zz [BOARD 2025]
2. Ifx=a (cos 0 + log tan g) and y = sin @ then find 32732’ at g = %. [BOARD 2025]
3. Differentiate tan‘lg w.r.t. cos }(2xV1 —x2),x € (\% 1). [BOARD 2025]
4. Find 2, if y = xtanx 4 5L [BOARD 2025]

Case Based Questions:

1. Let f(x) be a real valued function. Then its [BOARD 2023]

e Left Hand Derivative (L.H.D): Lf'(a) = ilzin(l) f(a—ii)h—f(a)

e Right Hand Derivative (R.H.D): Rf'(a) = EE&M

Also, a function f(x) 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 — 3|, ifx=>1
Foe the function f(x) =Jx? 3x 13

TSt ifx<1

Answer for the following:

(i) What is R.H.D of f(x) at x = 1? 1

(i1) What is L.H.D of f(x) at x = 1? 1

(iii) (a) Check if the function f(x) is differentiable at x = 1. 2
(OR)

(b) Find f'(2)and f'(—1). 2
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