SECOND TERM EXAMINATION—2025-26 p
cLASS-XII
SUBJECT-MATHEMATICS

Time : 3 Hrs. “—'!‘--:Tjﬁf

General Instructions:

1.  This guestion paper contains five sections — A, B, C. D and E. Each part is
compulsory. However, there are internal choices in some qUuestLons.

9 Section - A has 18 MCQs and 2 Assertion-Reasoning based questions of 1
mark each.

3. Section B has 5 Very Short Answer-{ype questions of 2 mark each.

4 Section C has 6 Short Answer-lype guestions of 3 mark each.

5. Section D has 4 Long Answer-type guestions of § mark each.

g

Section E has 8 source basedcase based questions of 4 mark each with
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13, If@'and B are two vectors such that | & | =%
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14, The angle between the lines 2x = 8y = ~z and 6x = -y = 4z 18
a) 0° W 30°
€ 45 d) - 90°

15. The coordinates of the foot of the perpendicular drawn from the point
{0, 1, 2} on the X-axis are given by

a) (1, 0,0 b (2, 0,0
¢) (5,0, 0 ‘d (0, 0,0

16 The reflection of the point (e, B ¥ #h the XY plane is

| a (o, B0 b) (0,0, )
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The number of corner points of the feasible region de [—
constraints x 2 0,y 2 0, x + y > 4 is "4




18. The ﬂﬂdhlarugmn corresponding to the linear constraints of a Lir
programming Problem is given below
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Which of the following is not a constraint to the given linear programming
problem? i

al x+y=z2 b} x4+ 2y<10
<« =x-yel R B

In the following questions, a statement of Assertion(A) is followed by a
statement of Reason(R}, choose the correct answer out of the followh .‘_-;_';;
choices.
A)  Both A and R are true and R is the correct explanation of A,
B) Both A and R are true and R is not the correct explanation of A
&) A is true but R is false.
D) A is false but R is true.
Assertions (A) : For any square matrix A, A and ad
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20. Assertion (A) : fo X" % sin®) dx =0

Reason (R) : [ f(x) dx = 0 f (x) is an even funetion,

SECTION - B (2 x 4 = 10)

}2). Evaluate : sec’ (t-ﬂn" —12—) + cosec’ (mt" l]

OR

Find the domain of sig” (x* — 4).

Prave that the greatest integer function defined by f (x) = [x]. 0 < x < 3
is not differentiable at x = 2

‘ ! :
Q Evaluate : | Smxjfﬁm.x dx

1-2 sin’x cos’x

OR

Evaluate : [ = L
(142" + (14x)'®

24 Ifvectorsa =27+ 27+3%b=-%4+ 27+ %k and ¢ = 3% + § are such
I;hath + c s perpendmﬁartua then find the value of L, 1%.

Find the coordinates of the point where the line through (-1, 1, -8) and (2
-2, 10} crosses the ZX planec.

SECTION - C (3 x 6 = 18)
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Show that the function f: R - R defined by f (x) = l—i’;,— i6 neither one-

one nor onto. Further, find set A so that the given function f: R > A

becomes an onto function.

127 HA= | ﬂ , find the value of a and b such that A* + Aa + bl = 0.

Hence find A

: 4 sin 0 : T
@ Prove that y = Ejm - 0 is an increasing function on [{], T ]

@ Solve the following differential equation :

o onf g ooom (-2 2

Find the general solution of the differential equation : :

{x’+1}—+Ex}r [x* + 4

Liap:’ An ant is moving along the vector & =1 27+ 3% Few sugar crystals
are kept along the vector h = 31-27 + %k which is inclined at an nug:lu I}-
with the vector & Then find the angle 0. Also find the scalar prtqqtl;ﬂm;

— =
a on b.

Minimise : Z = x + :'2;-_,- subject to constr; ints « -;:. 3 -..;.,rt_:-=__ ,;-.‘_-ff ), 2x
e ..‘-:i — o™ g g i P S -
2x +y <200, x, ¥ 2 0.
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£4 Find the value of a and b, if the fun

f{x) = ¥+ 5% o v iadiﬁhrmitiahlnﬂtx=1.
bx+2x>1
OR
If xcos (a 4+ ¥y) = th tha j‘f_=w.ﬁeﬂm % -
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l @ Show that the right circular cone of least curved surface area and given

volume has an altitude equal to JZ times the radius of the base.

OR

A window has the shape of a rectangle surmounted by an equilaters

triangle. If the perimeter of the window is 12m, find the dimensions of th

rectangle that will produce the largest area of the window.

Evaluate - I |x sin x| dx

i
Make a rough sketch of the region {(x,y) : 0 <y < x" + 1,0<y <%
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SECTION - J (4 x 3 = 12)

36 Utkarsh buys 5 pens, 3 bags and 1 instrument box and pays a sum of
Rs.160. From the same shop, Daksh buys 2 pens, 1 bag and 3 nstrument
boxes and pays a sum of Rs.190. Also, Tejasvi buys 1 pen, 2 bags and 4

instrument boxes and pays a sum of Rs.250.
Based on the above information, answer the following questions:

7 Convert the above situation into a matrix equation of the form

AX.-=8. (1)
{#} Find |A]. (1)
ﬂﬁ] Find A™. (9)

;#;E;:-"F*’I'hl‘- traffic police has installed Ower Speed Violation Detection (OSV]D)
system at various locations in a city. These cameras can capture a speeding
vehicle from a distance of 300 m and even function in the dark. A camera
is installed on a ploe at the height of Er_n It detects a car travelling away

from the pole at the speed of 20 B :
I 20 m per second. At any poinl, x m away

from the base of the pole, the angle of elevation of the speed camera from

the car C is 6.

I1'- L!:‘IE el
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Rodor Speed Detection
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Using the above information answer the following questions: T

AT Express 0 in terms of height of the camera installed on the pole ang (]

& Fing 4%
T

G}j} Find the rate of change of angle of elevation with respect to tima o

an imstant when the car is 50m away from the pole. g0

38. Two motercycles A and B are running at the speed more than fhe

allowed speed on the roads represented by the lines T=alf+
—
andr = 3%+ 37) + L2T+7+% ) respectively,

Using the above information answer the following questions:
(3 Find the shortest distance between the given lines,
Gjﬁ Find the point at which motorcycles may collide,
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