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FIRST TERM EXAMINATION - SEPTEMBER 2026
Class: XII MATHEMATICS (041) Date: 20/09/2026
Duration: 3 hours Maximum Marks: 80

General Instructions:

a)
b)
©)
d)
e)
f)

g)

h)

This Question Paper has 5 Sections A, B, C, D and E.

Section A has 20 MCQs carrying 1 mark each

Section B has 5 questions carrying 02 marks each.

Section C has 6 questions carrying 03 marks each.

Section D has 4 questions carrying 05 marks each.

Section E has 3 case based integrated units of assessment (04 marks each) with sub- parts of the
values of 1, 1 and 2 marks each respectively.

All Questions are compulsory. However, an internal choice in 2 Qs of 5 marks, 3 Qs of 3 marks
and 2 Questions of 2 marks has been provided. An internal choice has been provided in the
2marks questions of Section E

Draw neat figures wherever required. Take m =22/7 wherever required if not stated.

NO

SECTION A MARKS

Let f:R = R be defined as f(x) = x3 then 1
(a) fis one -one and onto
(b) fis many one and onto
(c) fis one-one but not onto

(d) fis neither one-one nor onto

If R is a relation on the set A = {1, 2, 3} given by R = {(1, 1), (2, 2),(3,3)}, then 1
Ris

(a) Only reflexive

(b) Only symmetric

(c) Transitive and symmetric but not reflexive

(d) Equivalence relation

The rate of change of area of a circle with respect to its radius r when r = 6 cm is: 1
(a) 10w (b) 12m
(c) 8m (d) 11xm
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4 0 2bp -2 1
Thematrix A=|3 1 3 |isasymmetric matrix. Then the value of a and b
3a. 3 -1
respectively are:
-2 3 -1 1
@ <3 (b) =07
(C) _212 E l
@,
5 2 3 -1 1
If matrix ([x +4 —1 2 |is a singular matrix, then the value of x is
3x 2 -1
-3 1
@ ¢ (b) 3
4 8
© 3 Gy
6 | Let f(x) = x| + [x — 1| then: 1
(a) f(x) is continuous at x=0 as well as at x=1
(b) f(x) is continuous at x=0 as but not at x=1
(c) f(x) is continuous at x=1 but not at x=0
(d) None of these
7 | The function f(x) = sinx is strictly decreasing in: 1
T b) (0,2r
(a) (2 T ) ( ) ( )
c) (0, T
(©) (0,7) () (o, . )
8 | The value of the integral [ S2Xr€O* 4y i 1
Cosx—sinx
(a) log|sinx + cosx|+c
(b) log |sinx — cosx|+c
(c) log|cosx — sinx|+c
(d) —log |cosx — sinx|+c
9 | The domain of tan™*(x) is 1
(@) [-1,1] OIGERS
(c) R (dR - {-1,1}
10 s -1 1 -1 V3 1
The principal value of cos (— 5) + sin (7)
(@ m (b) 2n
3
4T T
© =5 (d) 3
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1T | If matrix 4 = a;;]3x4 has elements given by a;; = 21 -3i+ Jjl, then the element 1
] ] 2
as, is equal to
(a) 0 7
(b) >
5 (d) 4
© -
12 _[1 2 . 1
IfA = [4 2], then |2A] is equal to
(a) 214l (b) 141
(c) 41Al (d) 8IAl
13 ) _(kx+1,x<5. ) _ 1
The value of k for which f(x) = {Sx 5 x>5 is continuous at x = 5
9 14
(@) < (b) <
(c) 2 (d)5
14 | The integral [ e* (sec x + sec x tan x) dx is equal to: 1
(a) e*secx +C (b) e¥tanx + C
(c) e*cosx +C (d) e*sinx +C
15 | If A is a square matrix of order 3 X 3 such that |A| = 5, then the value of |adjAl 1
1s
(a) 5 (b) 125
(c) 25 (d) 1
5
16 | If f(x) = |xI, then at x = 0, the function f(x) is 1
(a) Continuous and differentiable (b) Neither continuous nor
differentiable
(c) Continuous but not (d) Differentiable but not
differentiable continuous
17 | The interval in which the function f (x) = x? — 4x + 6 is strictly increasing is 1

(@) (—,2) (b) (2,:0)
(C) (_OOJOO) (d) (_2'2)
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18 | The anti-derivative of (vx + \/i;) equals: 1
@ (2) Xi4 2% + C ® () i + 2% + C
(c) G) xg + G) x% + C (d) (g) xg + x% + C
19 | Assertion (A): 1
If A and B are symmetric matrices of same order, then AB - BA is a skew-
symmetric matrix.
Reason (R):
(AB)' =B’ A’ for any square matrices A and B.
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is NOT the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
20 | Assertion (A): 1
The domain of sin™*(2x) is [—1/2, 1/2].
Reason (R):
The domain of principal value branch of sin™*(x) is [—1, 1].
(a) Both A and R are true and R is the correct explanation of A.
(b) Both A and R are true but R is NOT the correct explanation of A.
(c) A is true but R is false.
(d) A is false but R is true.
SECTION B
21 | Find the principal value of tan"*(v/3) — sec™*(=2). 2
22 | If A is a square matrix of order 3 such that |A| =5, find the value of |3 A AT|. 2
23 | a) Check the differentiability of the function f(x) = |x — 1] atx=1. 2
OR
b) Find the value of 'k’ so that the function
1—cos2x
fix)= {T' X 0 , is continuous at x = 0.
,x =0
24 | Find the value of x and y from the matrix equation: 2
? [976 y i 3] " E _24] - [175 164]
25 | a) Evaluate: | V9 — x2 dx 2
OR
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b) Evaluate: | x cos x dx

SECTION C
a
26 a) If y = (sin x)* + sin"*(Vx), find d—i}. 3
OR
2
b)Ifx=a(d + sin@)andy=a(l — cos ), ﬁndd—f at § =
27 2 =2 4
Express the matrix A =|1 3 4 |as the sum of a symmetric and a skew- 3
1 -2 =3
symmetric matrix.
28 | Find the area of the triangle whose vertices are (2, 7), (1, 1), and (10, 8) using 3
determinants. Check whether these points are collinear.
29 | a) Show that the relation R in the set of integers given by R = {(a,b) : [a — b|is a 3
multiple of 4} is an equivalence relation.
OR
b) Check the function f: R—R defined by f(x) = Tox? is one-one, onto or
bijective.
30 e’ 3
a) Evaluate: f \/W
OR
[ e**(1+sin2x)
b) Evaluate: f (L+coszx)
31 ctan—1(1 -1(1 -1 (1 -1 () 3
Prove that: tan (5> + tan (7> + tan (3) + tan (8) =3
SECTION D
- 2
32 | 1fy=gacos 1 <x< 1,sh0wthat(1—xz)d—i—xd—y—a2y=0. 5
dx dx
33 | a) Three friends Rashid, Rohit, and Robert go to a store. Rashid buys 3 notebooks, 5

2 pens, and 1 eraser for Rs 110. Rohit buys 2 notebooks, 1 pen, and 3 erasers
for Rs 85. Robert buys 1 notebook, 2 pens, and 2 erasers for Rs 70. Find the

cost of each notebook, pen and eraser.

OR
2 -3 5
b)IfA=|3 2 —4|find A™". Using A™', solve the system of equations:
1 1 =2

2x—3y+5z=11,3x+2y—-4z=-5x+y — 2z = -3.
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34 | Show that the semi-vertical angle of the cone of the maximum volume and of 5
given slant height is tan=1+/2 .
35 a) Evaluate: f ﬁ dx >
OR
b) Evaluate: f (Bx +5) dx 5
(x3—-x2-x+1)
SECTION E
36 | Case Study.1
Students of Grade 12, planned to plant saplings along straight lines, parallel to
each other to one side of the playground ensuring that they had enough play area.
Let us assume that they planted one of the rows of the saplings along the line y =
x — 4. Let L be the set of all lines which are parallel on the ground and R be a
relation on L.
Based on the above information, answer the following questions:
(a) Let relation R be defined by R = {(L1, L2): L || L> where Li, L € L} then 2
check R is reflexive, symmetric, transitive or equivalence relation. Justify
your answer.
(b) Check the function f: R—R defined by f(x) = x — 4 is one-one, onto or 2
bijective. Justify your answer.
37 | Case Study.2

Two farmers, Ramkishan and Gurcharan Singh, cultivate three varieties of rice,
namely Basmati, Permal, and Naura. The sale (in Rupees) of these varieties of rice
by both farmers in the months of September and October are given by matrices A

and B respectively
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10,000 20,000 30,0007 Ramkishan

September Sales (in ):A = [50,000 30,000 10,000] Gurcharan Singh

5,000 10,000 6,000 Ramkishan
20,000 10,000 10,000] Gurcharan Singh

October Sales (in X):B = [

Based on the above information, answer the following questions

(a) Find the combined sales matrix in September and October for each farmer in
each variety.

(b) Find the decrease in sales matrix from September to October.

(c) 1) If both farmers receive 2% profit on gross sales in October, compute the
profit matrix for each farmer and for each variety sold in October.

OR
i1) If farmer Ramkishan sells all his October stock at a discounted rate of 10%
on gross sale value, calculate his total revenue generated from October

sales.

38

Case Study.3
During a quality testing experiment, liquid is flowing into a vertical cylindrical
tank of radius 2m at a constant rate of 22 m3/min. The depth of the liquid in the

tank is denoted by h meters at time t minutes.

| | Clear ingraved, precise vertical scale

M- i
— 2 " h (meters) | =
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Based on the above information, answer the following questions:

(a) Write the formula for the volume V of the cylindrical liquid column in terms 1
of height h.

(b) Find the rate at which the depth of the liquid A is increasing. (use T[Z%) 1

2

(¢) 1) If the height of the tank is 175m, find the time taken to fill the tank
completely in seconds.
OR
i1) If the radius of the tank were doubled while keeping the inflow rate same
(22m3/min), calculate the new rate of increase of the depth h in terms

of .
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Page 8 of 8





  f : R → R


  f ( x ) =   x 3


  10 𝜋


  12 𝜋


  8 𝜋


  11 𝜋


  A =  [    0  2 b  − 2   3  1  3   3 a  3  − 1 ]


    − 2 3 ,  3 2


    − 1 2 ,  1 2


  − 2 , 2


   3 2 ,  1 2


   [    2  3  − 1   𝓍 + 4  − 1  2   3 𝓍  2  − 1 ]


    − 3 16


   1 8


   4 13


   8 10


  f  ( x ) = s i n x


   (   𝜋 2 , 𝜋   )


   ( 0 , 2 𝜋   )


   ( 0 , 𝜋   )


   ( 0 ,   𝜋 2   )


   ∫    sin x + cos x  cos x − sin x


  log ⁡ | sin x + cos x |


  log ⁡ | sin x − cos x |


  log ⁡ | cos x − sin x |


  − log ⁡ | cos x − sin x |


  tan ⁻ ¹ ( x )


  [ − 1 ,   1 ]


  ( −   𝜋 2 ,   𝜋 2 )


  R


  R   −   { − 1 ,   1 }


     cos  − 1 ⁡   ( −  1 2 ) +    sin  − 1 ⁡   (    3 2 )


  𝜋


    2 𝜋 3


    4 𝜋 3


    𝜋 3


  A = [   a  i j  ]  3 × 4


    a  i j =  1 2 ∣ − 3 i + j ∣


    a 32


   7 2


   5 2


  A =  [    1  2   4  2 ]


  ∣ 2 A ∣


  ∣ A ∣


  ∣ A ∣


  4∣ A ∣


  8∣ A ∣


  f  ( x ) =  {    kx + 1 , x ≤ 5   3 x − 5 , x > 5


  x = 5


   9 5


   14 5


  ∫   e ˣ   ( sec   x   +   sec   x   tan   x )


  e ˣ   sec   x


  e ˣ   tan   x


  e ˣ   cos   x


    e ˣ   sin   x


  A


  3 × 3


  ∣ A ∣ = 5


  ∣adj A ∣


   1 5


  f ( x ) = ∣ x ∣


  x = 0


  f ( x )


  f ( x ) =   x 2 − 4 x + 6


  ( − ∞ , 2 )


  ( 2 , ∞ )


  ( − ∞ , ∞ )


  ( − 2 , 2 )


  (  x +  1   x )


   (  1 3 )   x   3 2 +   2   x   1 2   +   C


   (  2 3 )   x   3 2   +   2   x   1 2   +   C


   (  3 2 )   x   3 2     +    (  1 2 )   x   1 2   +   C


   (  2 3 )   x   3 2   +     x   1 2   +   C


  sin ⁻ ¹ ( 2 x )


  −


  sin ⁻ ¹ ( x )


  −


  tan ⁻ ¹ ( √ 3 )   −   sec ⁻ ¹ ( − 2 ) .


  f ( x )   =   | x   −   1 |


  =  {      1   −   cos   2 x  2     x 2 ,        x   ≠   0   k                     ,      x   =   0


  x   =   0


  x


  y


  2  [    x  5   7  y − 3 ] +  [    3  − 4   1  2 ] =  [    7  6   15  14 ]


   9 −   x 2


  ∫   x   cos   x  


  ( sin   x ) ˣ


  sin ⁻ ¹ ( √ x ) ,


    d y  d x


  x


  a ( 𝜃   +   sin   𝜃


  y


  a ( 1   −   cos   𝜃 ) ,


      d 2 y  d   x 2


    𝜋 2


   [    2  − 2  4   1  3  4   1  − 2  − 3 ]


  −


    x  1 +   x 2


   ∫    e ˣ       e 2 ˣ + 2 e ˣ − 3  


   ∫      e  2 x ( 1 + sin 2 x )  ( 1 + cos 2 x )


     tan  − 1 ⁡   (  1 5 ) +    tan  − 1 ⁡   (  1 7 ) +    tan  − 1 ⁡   (  1 3 ) +    tan  − 1 ⁡   (  1 8 ) =


    𝜋 4


    e  a   co  s  − 1 x ,


  − 1   ≤   x   ≤   1


  ( 1   −   x ² )       d 2 y  d   x 2   −   x     d y  d x   −   a ²   y


   [    2  − 3  5   3  2  − 4   1  1  − 2 ]


  2 x − 3 y + 5 z = 11


  3 x + 2 y − 4 z = − 5


  x + y − 2 z = − 3


    tan ⁡  − 1  2


  ∫    1  x    (   x 4 −   1 )  


  ∫      ( 3 x   +   5 )   (   x 3 −     x 2 −   x   +   1 )  


  ∈


  A


  B


  A =  [    10 , 000  20 , 000  30 , 000   50 , 000  30 , 000  10 , 000 ]    Ramkishan   Gurcharan Singh


  B =  [    5 , 000  10 , 000  6 , 000   20 , 000  10 , 000  10 , 000 ]    Ramkishan   Gurcharan Singh


  2 m


  22    m 3 /min


  h


  t


  V


  h


  h


  𝜋


   22 7


  175 m


  22  m 3 /min


  h


  𝜋

