FIRST TERM EXAMINATION—2025-26

CLASS-XII
SUBJECT-MATHEMATICS
Time : 3 Hrs. M.M. : BO
(ieneral Instructions:
I. This question paper contains five sechions - A, B, C, D and E. Each part 15

compudsory. However, there are tnternal choices in some quesfions.

38

Seetion A has 18 MCQs and £ Assertion-Reasoning based questions of 1

mark cach,
4. Section B has 5 Very Short Answer-type questions of 2 mark cach,
4. Section C has 6 Short Answer-type questions of 3 marfd: each.
5. Section D has 4 Long Answer-type questions of & mark vach,

G, Section I has 3 source based/case based questions of 4 mark each with subparts.

Section A (1 mark each}

1, The valueof sin [uus {43“ }} is

3
¥ i l'l, _ i
al 3 ) 3
. 5
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.y If fix)=|cosx| thenf’ {-3;1—“ }iﬁ.l‘.lluiﬂ to
al aiat b = :
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c) 1 dr - -1
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The 1‘eiatirfn R=@onasetA=1{1,2 3}is
al Reflexive and Symmetric relation
bl Reflexive and Transitive relation
c} Symmetric and Transitive relation

dy Equivalence relation

Phuvalierd | lcos x — sin x) dx

1=

l + g8in 2 »
1
a) - , +C h) : . +C
leos ¥ — sin x) (cos x — sin x)
cl . + C ) : + C
(81n x + cos x) /6 {sin x + cos x)

-

Afunctionf: R — R defined by f (x) =1 + Ix—2|1is

al one one, onto b) many one, onto

o)/ many one, into d)  oneone,into

55 = | S :
The derivative of — with respect tologx is
&

al -x by -
~ x
c) 1 d) —l—
X

IT'the rate of change of area of a circle is equal to the rate of change of its diameter.

then its radiusis equal to
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8. If 3tan"x + cot'x = n, thenxis
« 0 bl 1/2
c) -1 dy 1
9/ Which of the following function from Z to 7 is a bijection
4) ,|'|-|:I:|=I:L by flxl=x+2
cl  flxl=2x+1 d) flxr=x"+1

IDJJ’: Find the value of 'a'if fix) = 5 + ax - G6x" + x" attains its maximum valueatx = 1 in

the interval [0, 2]
al 3 b) 5
¢l -5 &9

'J}. The derivative of y = sin ' (x [x ) with respect tox is

. E b) 1
}r 2 1-4 1-z"
c) . d) 1
x [1-x 2 x(1-x%

12, Let R be reflexive relation having m elements defined on a set A having n

elements, then

a) mzn b} PSR
¢f /M= . d m=n+l
1.'{; The domain of the function tan ' (x- 1) is
T x -
gy gyl
A) R d  [-1,1]

o
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17,

18.

" "3.1" x = ﬂ : "
The value of k for which the function fix) = [ oo 1§ continuous at

ko

2 x=0
x=0is
cl 0 dl 32

Given a curve y = Tx - x" and x decreases at the rate of 2 units per seconds. The

rate at which the slope of the curve is changing, whenx = 5 is

a)  —60units/sec fﬁ?ﬁ 60 units / sec

¢)  -TDunits/sec & ~140units/sec

=

[, 1] dx,isequal to
2 1 by -1

c) 2 d) -2

The value of [— g
sin’ x cos x

al tanx +cotx + C h%]’"'ﬁi';anx—mt:+ C

c) tanxcotx + C d) 2tanx-Z2cotx+C

The value of tan® (sec™2) + cot® (cosec” 3) is

al 5 b 11

' 13 d) 15

ASSERTION-REASON BASED QUESTIONS

In the following questions, a statement of assertion (A) is followed by a statement

of Reason (R). Choose the correct answer out of the following choices.
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A Both A and R are true and R is the correct explanation of A

by Both Aand Rare truebut Risnot the correct explanation nf A

) Alstruebut R is false,

d) Az false but Ristrue.

i

- ) i . 11
A Assertions (A) : The function fix) = tan x-4x i 5I,1'|1:tl:l.rdt:r:reusmﬂm[— CRET .|

Reason (R) ; A function is strictly decreasingin (a, b)if f(x) < 0, forallx ¢ (a, h)

@,
20.  Assertion(A): I: cos” xdx =0 -

Reason(R): [, fix)ds=0 [fix)+fiZa-xildx

Section B (2 marks)
:y/lFind%,irﬁurlmswlug{_tan%}},ymmnf.

22, The amount of pollution content added in air in a city due to x diesel vehicles is

given by p (x) = 0.005x" + 0.02x" + 30x. Find the marginal increase in pollution

content when 3 diesel vehicles are added.
OoR

A man of height 2m walks at a uniform speed of 5 km/h away {rom a lamp post
which ig 6m high. Find the rate at which the length of his shadow increases.

3 .-'bl. : 4.
:/%-/‘./lf tan’ (—-::—-}= i':lg'.’qll:l:E + 3", show that j‘v o LR

X x-¥

24. Ahow that the function f (x) = tan (sin x + cos x), x > 0 is always strictly
e

increasing in {ﬂ. —E——]
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25 Identify the function from its graph given below. Also write its range and domain

OR
Prove that cos™ x + pog™ {i 4 ¥3 -3« J -
2 2 3

Section C (8 marks)

].—E:E'H EkI ; IrI < ()

£
e

[ x>0

o

26 Find the value of k for which the function givenas f(x) =

1Iscontinuous atx = 0

27. Check whether f: R, - A defined by flx) = x" - 4x + 5 is one one function.
Redefine set A tomakef an onto function.

i
28, Ify= sin_x ,8how that (1 -x%) —23’—-3;.:—-}'——?-!;1

f1-x" dx

OR

o N 1
IEy=ge's _|ecrz 1, show that (1-x*) — t —x-{l-ay-—l}
st clx dx

-l

7 : 4 F Xy
29/ Ifcos’— + cos'—— ~@ then prove that—- - 2— cusé’ +—— = gin'
7 a b a’ ab b

1_1,'9./ Evaluate: |e™cos 2xdx OR }?ﬁ;ﬁluate: [ 2 + sin 2x e dx
1+ cos 2¢ -
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Evaluate: |
cosix—a) cosfx-h)

Section D (5 marks)

Show that semi vertical angle of right circular cone of given surface area and

. g |
maximum volume is sin ™ {~—}I
3

OoR

M length of three sides of a trapezium other than base are equal to 10cm, then

find the area of trapezium when it is maximum.

P@./ Evaluate: |, log (1 + cosx) dx

34/

39,

36

IDifferentiate with respecttox : ¥*™* + {x + . }

x
OR
5 (ﬂ ]_?]:L-E
Af (x—af + (y-b)® = ¢, for some ¢ > 0, prove that ax is the constant
_ dy
independent of aand b. oy

(" + 1) (x*+2)

Evaluate : [—— -
(x* + 3) (2 + 4)

Section E (4 marks) - Case Study Questions

Arushi is rollerblading due east towards a Mall at a speed of 10 kmuhr. Mira is
biking due south away from the mall at a speed of 15km/hr. Let x he the distance
between Arushi and the Mall at time t and let ¥ be the distance between Mira and
the Mall at any time t. Let S be the distanee between Mira and Arushiat a time t.

when Arushi and Mira are respectively 5k and 12km away from the mall.

Based on the above information answer the following questions:

Aaranl Z T an
“‘H\Zi L
. . "
.h 5 bdlira
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Find the rate of change of S at atime t

- Let 0 be the angle as shown in figure. Find the rate of change of 0 ip

radian per hour at time 12+ 2
37 The Apache helicopter is a highly advanced military aireraft known for its speed
and maneuverability. Suppose an Apache helicopter is flying along the curve
defined by the equationy = x* + 7. A soldier i located at radar station at the point

(3, 7). The soldier wants to shoot down the helicopter when it is closest tohim.

.

.:-!?
& e

e A

Based on this information, answer the following:

ﬁ

/'rﬁ/ What is the point on the path when the distance between helicopter and
radar station is minimum

j*[""'l""ﬁ What isthe minimum distance? 3+ 1
R

On a World Environment Day, children of Navyug society 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 liney = 3x + 2. Let Lbe the set of all lines on the ground and B
bethe relationdefinedon LasR = {{,,L.):[,| | {,, wherel,, [, L}

S8

By A

_,J"/ Show that Risan equlvaience relation.

i1~ Findthe equation of straight line related toy= 3x + 2. (3+1
L
_x_':i:_
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