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B.K. BIRLA CENTRE FOR EDUCATION O

SARALA BIRLA GROUP OF SCHOOLS

MARET A CBSE DAY-CUM-BOYS’ RESIDENTIAL SCHOOL ——
MID APRIL TEST (2026-27)
Marking Scheme Class XII
Mathematics (Code — 041)
1. 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 both differentiable but not continues x = 0 and
x=1.
c. f(x)is continues but not differentiable at x = 0 and x =
1
d. f(x) is neither continues and differentiable at x = 0 and
x=1.
Answer | c.  f(x) is continues but not differentiable at x = 0 and
x=1
2. The function f(x) = x? — 4x + 6 is increasing in the interval
a. (0,2) c. [1,2]
Answer d. [2,00)
3. 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 A and set B .
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4. sin? ax
If f(x) = { 2 0 X7 0 is continuous at x = 0 then the value of
1, x=0
ais:
a. 1 c. +1
b. —1 d. 0
Answer c. +1
5. Let f(x) = max{(1 — x), (1 + x) , 2} number of points where f
is not differentiable 1
a. 0 b. 2
b. 1 d.3
Answer b. 2
6. Questions number 6 are Assertion and Reason based question. Two

statements are given, one labelled as Assertion (4) and the other is
labelled as Reason (R). Select the correct answer to these questions
from the codes (A), (B), (C) and (D) as given below

a. Both Assertion (4) and Reason (R) are true and Reason (R) is
the correct explanation of the Assertion (4).

b. Both Assertion (4) and Reason (R) are true, but Reason (R) is
not the correct explanation of the Assertion (A).

Assertion (A4) is true, but Reason (R) is false.

d. Assertion (4) is false, but Reason (R) is true.

1
xsm;,xiO
0, x=0

Assertion (4): f(x) = { is continuous at x = 0

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

Answer

a. Both Assertion (A4) and Reason (R) are true and Reason (R)
is the correct explanation of the Assertion (A4).

SECTION - {B}

(This section comprises of Multiple-choice questions (MCQ) of 1 mark each )

7.

. . 2
a. Differentiate 2°°5°* w.r.t cos? x

Answer

d
d(cosz . (Zcos2 x) — zcoszx In 2
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2COS2 X ln 2

X
x d
b. If x = ev, then prove that —di =

OR
x-y
xlogx

Answer

dy x-y
dx  xInx
dy x-—y
dx xlogx

Y2

Y2

Y2

Differentiate y = cos™* (1+’;2) with respect to x where

x€(0,1)

2

Answer

x = tan6,
__(1—tan* B
y = o8 1+tan? ©
= cos™*(cos20) = 26,

O=tan! x>
1

y=2tan"" X,
dy 2
dx 1+ x2

Ya

Ya

Y

Y
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SECTION - {C}

(This section comprises of short answer type questions (SA) of 3 marks each)

9.

A. Find k so that
x?—2x—3
flx) = x+1

k

Is continuous at x = —1.

, x#+ —1

’ X =

Answer

Given f(x) is continuous at x = —1

L F=1) = lim £ ()

x? —2x -3

~ k=l
o x+1

x--1

(x—=3)(x+1)
x+1

= lim

x—>-=1

= lim (x — 3)
x—>-=1
=-1-3=—-4

k= —4

1

%)

OR

Check the differentiability of function f(x) = x|x| atx = 0.
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Answer

Differentiability at x = 0:

f(0+h f(0
Lf10)= lim ( ) )
h—=0 ll

2
I ~h™ —0
= uam - x
h—0 h

= lim (—h)
h=+()

o[ h—0,+hz0]

=0

£(0+ 1 £(0
Rf(0)= lim ———t— 1)

h—0 h

. h® —0
= lim

h-s0* h

= lim (h)

h—0*

v h—0,+h=0]

=)
~ L1(0)=R1(0)

o f(x) 1s differentiable at x = 0.

%)

%)

10.

3 5
Find the intervals in which the function f(x) = 5xz — 3xz is
1.  Increasing
ii. Decreasing

Answer

When (z —a)(x —b) >0witha < b,z <aorz >b.

When (z —a)(x —b) <Owitha < ba<z<hb

flx) = 5t — 328 250

/ 15 + 1
f <J] ?.F- - 7

o

i

T

Here . (), 1 are the roots .
The possible intervals are (—oc,0),(0,1) and (1,00)...(1)

For fix) to be increasing, we must have

ff(x)>0

%)
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>re(0,1)

So.f(x)is increasing on (0, 1).

%)

Y2

Y2

SECTION - {D}

(This section comprises of long answer-type questions (LA) of 5 marks each)

11.

yi (x2 + 1) = log (\/(xz +1) —x)

x>+ 1Ddy/dx+xy+1=0

Then show that
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Answer

We have, \\/:-+l = Iug(\/J“' lA.r)

Differentiating with respect to x, we get,

=5 % (y\ﬂr_‘w_l) = %lug (\/;z’ +1-— .-r) [ using product rule and chain rule |

d — - dy 1 d o=
sy— (V1) + Vel +l—- = —— x — (Vi +1—-2
d.-r( ) dx (\/_,-'.'41 I) «Lr( )
] dy 1 1
:—”-‘—X_! +l)+\/r’+l X[ —(J‘ +1 Al]
2/t 1 ( dr (\/1’ 1 r) 2y/z7 1 dx )
Z.ry dJ 1 [ 2r ]
- Sy 4\/ = — -1
2Vz* +1 cl.r [\/.r2+l-.r) 2vVr2 +1
>\/I-+1'y- ] Vet +1 xy
dx \/J"+|—! Vit 41 e |
;5\/1”+l£!!= :

dr i1 ‘v@—ﬂ

Ty _ — (1 +zy)

=vVzi+1 =
d:I: 11?2—|—1

dy

= (2” +1) -

= —(1+zy)

dy

= (2" +1) = o

+14+zy=0

%)

%)

OR
Find differential of [x(©™ + (2x2 — 3)/(2x% — x + 2)] with respect to x .

(? 422 +2)7
Thealogy = log | ———
(Vz + 3) (cos )"

\ 1 R 3 >
=logla® + 204 2)" “log(Vz43) (cosz)”

3 y i
£ log{r 4+ 204 2) - 3log(vVr+3)  rloglooss)

Differentsating both sides wort. X, we get

1 dy 3.d M d g i d
= log ™ + 2+ 2 3 log (Vo + 3) xlog {oos )
v dx 2 dx l A ' dx l eV ] [ % I
4 | d 1 d d
= —— ey ey g —— ~~4 fr+3 z— |log {eosx )] + log {cos o) . —(x)
2 242r42 d\" ’ ‘/_r+¥ dx ' NET ! { th!(b. ’I Ao dx
K] ) 3 1 5 1 d
= ————— X (20 +2x 1 4 0) — X | ——+0 xx —(ecosx) + log(cosz) x 1
2{0? 4+ 2r 4 2) V43 2/ cosr dx
3{2x +2) 3 1
= - B — rx ——. | —sinx) + log(ooex)
e 42+ 2) 2V (e +3) O0S r
dy 3le+1) 3
h=—=Y - - + rtanx — Jog (cosx)
dx w2 +2r+2 2/x(Jr+3)

(r" 4204 2)° e +1) 3
— ————— 4 rtanz - log {cosix)

- a\d \7 4 Ve 4
(ViE+3) (cosz)” | #° + 20 +2 2/ (yx +3)

%)

%)
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SECTION - {E}

(This section comprises of case-study/passage-based question of 4 marks )

Aladder of fixed length ' h ' is to be placed along the wall such that it is free
to move along the height of the wall.

Based upon the above information, answer the following questions :

i. Express the distance (y) between the wall and foot of the ladder in
terms of ' h ' and height ( x ) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer.

ii. Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.

1. Expressing y in terms of h and x:
From the Pythagorean theorem, we have:

R = 2yt
Rearranging gives:
2

v =h—z

Taking the square root:

y = Vh?—z?
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2. Finding the area (A) of the triangle:
The area of a triangle is given by:

1
A 2 » base x height

Here, the base is 'y' and the height is X, so:

1 1 . ‘
A=—xyxer—=—=-xyh:-az?xz
2 2
A 1.':e': h? — z?
2
Using the product rule:
% %( h? — x4z - E( h? 3“’))

The derivative of v/h* — z? is:

d 5 5 T
a ( h £I ) 7h2 2
Therefore:
dA 1 — x?
— = = h? — 2% — ——
de 2 h? — g2
Simplifying:
dA 1 h*-— 227
dx 2 R

. Finding critical points:

Set % 0

h* —22° =0 = z° s

[ )
Sl =
E
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