Q.No.

EXPECTED ANSWER / VALUE POINTS Marks

SECTION-A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1.
1
The principal value of cot‘l[——] is :
p P Na)
: 27
A _x B -
(A) 3 (B) 3
T 2n
i Dy =t
(C) 3 (D) 3
Ans | (D) 2?" 1
2. . . }
If A= [aij] is a 3 x 3 diagonal matrix such that a;; = 1, a9 = 5 and
agg =— 2, then [A] is:
A 0 (B) -10
(€ 10 (D) 1
Ans | (B)-10 1
3. If A = kB, where A and B are two square matrices of order n and k is a
scalar, then :
(A) |A| =k|B| B) |A]=k"[B]
(C) |A|=k+ |B| (D) |A|=|B|k
Ans | (B) |A| =k"|B| 1
4.
[sin2 ax o
If fix)= <2
1 1, x=0
is continuous at x = (0, then the value of a is :
(A) 1 (B) -1
cy +1 (D) 0
Ans | (C) +1 1
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If 2x 5 = 6 =5 , then the value of x is :
12 x 4 3
(A) 3 (B)
cy +7 (D) +3
Ans | (C) £7
6. _ _
If PFAUB)=09 and P(AN B) =04, then P(A)+ P(B)is:
(A) 03 (B) 1
(C) 1-3 (D) 07
Ans | (D) 0.7
7. 5 0 0
IfA=|0 5 0}, then A3is:
0 0 5
5 0 0 125 0O 0
(A) 310 5 0 (B) 0 125 0
00 5 [0 0 125
15 0 0 5% 0 0
(C) 0 15 0 (D) 0 5 0
0 0 15 L'D 0 5
Ans 125 0 0
(B) 0 125 0
0 0 125
8.

Let A and B be two matrices of suitable orders. Then, which of the
following is not correct ?

A (A)=A (B) (kA) =kA’, kis a scalar
C) A'+B)Y=A+B (D) (AB) =A'B

Ans | (D) (ABY = A/ B/

The area of the region enclosed between the curve y = x|x|, x-axis, x = — 2

andx=21s:

8 16
A - B) —
(A) 3 ( 3
) o (D) 8
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Ans 16
B 3
10.
If fix) = {[x], x € R} is the greatest integer function, then the correct
statement is :
(A) fis continuous but not differentiable at x = 2.
(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.
Ans | (B) fis neither continuous nor differentiable at x=2.
11. B
ICOS 2X €05 20 dx 1is equal to:
cosx—cos0O
(A) 2(sinx +xcos 0) + C (B) 2(sinx—xcos8)+C
(C) 2(sinx +sin 0) + C (D) 2(sinx—xsin0)+ C
ANs | (A) 2 (sin x + x cos 8) + C
12. 1
2x .
J. 5 dx is equal to:
Bx“ +1
0
1 1
© %log 6 (D) %108 5
Ans (A) Llog6
13.
The slope of the curve y=—-x3 + 3x2 + 8x — 20 is maximum at :
(A)  (1,-10) (B) (1,10)
(C) (10,1) (D) (=10,1)
ANs | (A) (1, -10)
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14.

The integrating factor of the differential equation

dx -(1+sinx) is
dy x+ycosx
(A) logcos x (B) 1+sinx
() o1+ sin x) (D) elogcosx
ANs | (B) 1+ sin x
15. , . . - .
For a Linear Programming Problem (LPP), the given objective function
Z = 3x + 2y is subject to constraints :
E+2v=10
dx+v=15
vzl
]
m.m'ﬁ
A
X' : >A
0 (5,00 (10,00~
X+ 2v=10
:&r” Ix+y=15
The correct feasible region is ;
(A) ABC (B) AOQOEC
iC) CED (DY Open unbounded region BCD
Ans | (B) AOEC
16. . . .
The sum of the order and degree of the differential equation
3
2 2
1+(d—y] = y is:
dx dx?
5
(A) 2 (B) 3 (C) 3 (D) 4
Ans | (C) 3
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17.

The respective values of | a | and | b |, if given

(& =B ).(a + b)=512 and |E>|=3|E>| are :

(A) 48 and 16 (B) 3andl1
(C) 24and8 (D) 6and2
Ans | (C) 24and8
18. -
8 Let a be a position vector whose tip is the point (2, — 3). If AB:?,
where coordinates of A are (— 4, 5), then the coordinates of B are :
(A (=2,-2) (B) (2,-2) (€) (=2,2) (D) (2,2)
ANS 1 (C) (-2,2)

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) 1s the
correct explanation of the Assertion (A).

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

(C) Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.
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19.

Assertion (A) : The shaded portion of the graph represents the feasible
region for the given Linear Programming Problem (LPP).

Min Z = 50x + 70y

subject to constraints

2x+y=28, x+2y=210, x,y=20

Z = 50x + 70y has a minimum value = 380 at B(2, 4).

Reason (R): The region representing 50x + 70y < 380 does not have
any point common with the feasible region.

Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct .
explanation of the Assertion (A).
20. )
Assertion (A): Let A={xe R:-1<x<1). Iff: A — A be defined as
f(x) = x2, then f is not an onto function.
Reason (R): Ify=-1¢ A thenx=+ /-1 ¢ A.
Ans | (A) Both Assertion (A) and Reason (R) are true, and Reason (R) is the correct .
explanation of the Assertion (A).
SECTION-B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.
21. . . .
Find the domain of sin—1(x2 — 3).
Ans | Domain of sin x is [— 1,1] 1

—1<x2-3 <1 =2 <x*(< 4

= Domain = [-2,—v2] U [V2,2]

Yo

Yo
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22. Let the volume of a metallic hollow sphere be constant. If the inner

radius increases at the rate of 2 cm/s, find the rate of increase of the

outer radius when the radii are 2 cm and 4 cm respectively.

Ans | dr _ dr =2
= 2em/s, (dt)R=4,r=z '
_4 3 _ .3 a _ 4 2 AR, odr
V—37T(R r)=>dt—31t(3R.dt 3rdt) 1
When R=4cmandr=2cm,
0 = :m[3 (4)%.55 —3(22(2)] Y
drR _ 1
= E = E cm/s 1
23. . . X
A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.
Ans
A P Q B
(4,1,-2) (6,2,-3)
Let P and Q trisect the wire AB.
P divides AB in the ratio 1:2 then, coordinate of point P = (13—4,2, — g) 1
Q divides AB in the ratio 2:1 then, coordinate of point Q = (13—62 — g) 1
24. . . sinx .
(a)  Differentiate with respect to x.
Jeosx
OR
dQ
(b) If y=5cosx—3sinx, prove that d—‘}; +y=0.
X
Ans __ sinx
(@) Let y= =
dy cosx.cosx—sinx.(z_\/scio%) 1Y
& - COSsX
ﬂ _ 2cos2x+sin®x 1+cos2x 1,
dx 2(cosx)3/2 2(cosx)3/2 2
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OR
(b) y = 5cosx — 3sinx, then % = —5.sinx — 3. cosx 1
= ey _ -5 3.sinx = —
w2 .COSX + 3.S8InxX = —y 1,
dy o Y
= 2ty= 0
25 (a)  Find a vector of magnitude 5 which is perpendicular to both the
A A A A A N
vectors 31 —2j + kand4i +3j) —2k.
OR
(b) Let a , D and ¢ be three vectors such that a.b = a.c and
axb= ?x?, a # 0. Show that ﬁ:?
Ans |Leta=3i—-2j+k b=4i+3j-2k
I O B A
axb=[3 —2 1|=1+10j+17k 1,
4 3 -2
|a x b| = V12 + 10% + 172 =+/390 &
. ~ axb _ 1 N o 1
Unit vector il = Tb] 755 (1 + 10§ + 17k) /2
. i - 5 3 i Y.
=~ Required vector = \/m(l + 10j + 17k) 2
OR
(b) db=d.¢=>d(b—-27) =0
= either b =¢ord L (b—¢),sinced =0 1
Also,dxb=dx ¢ 2dx (b—¢)=0
= either b = ¢ord |l (b—¢),sinced # 0 7
Since vectors @ and (5 —¢) cannot be | and L simultaneously
Hence b = ¢ &
SECTION-C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.
26.

Find the interval/intervals in which the function f(x) = sin 3x — cos 3x,

0<x< % is strictly increasing.
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Ans | f'(x) = 3 cos 3x + 3 sin 3x 1
f’(x)=0=>sin3x=—0083x=>x:E Ya
For x E(O,E),3c053x+35in3x>0 1
= f'(x) >0, fis strictly increasing function in (0, E) or (0, E] 1,
27.
(a) Ifa+b+c=0 suchthat [a | =3, |B|=5,]¢]| =7 then
find the angle between 2 and b .
OR
- = . N .
(b) If a and b are unit vectors inclined with each other at an angle
0, then prove that % | 2 -b |= sing.
Ans | Givena+b+¢é=0 = |a+b|=|-¢ 1
N - ,2 5 N > 2 2 >
= |[a+b| =é? = |a|> +|b| +2a.b=|¢>?
= 9+25+23.b=49 1
— 2|3|| b|cos 8 = 15
—cosO =~ = @9=21 1
2 3
OR
(b) 1@l = [b] =1 %
|d—b| =d*+|b| —2d.b 1

=1+1-2[d||b| cos 6
=2—-2cos0
=2 (2sin2 g) = 4 sin?2

@b

N | =

, 0
= smE=

Yo

Yo

Yo
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Solve the differential equation

X cos{zj d_y =y COS(XJ + X.
x ) dx X

d
Ans :—y=§+ sec

Puty = vx
y dv Y
- — = X—
dx v+ dx
dv 1
= V+X_—=V+ secv o
dx
= [cosvdv= [— 1

= sinv =log |x| + ¢ Y,

y

= sin;=10g|x|+c 1

(a) The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2, The probability that she buys
a colouring book, given that she buvs a box of colours, is 0-3. Find

the probability that the student :
(1) Buys both the colouring book and the box of colours.

(ii) Buys a box of colours given that she buys the colouring book.

OR

(b) A person has a fruit box that contains 6 apples and 4 oranges. He
picks out a fruit three times, one after the other, after replacing

the previous one in the box. Find :

(1) The probability distribution of the number of oranges he

draws.

(ii) The expectation of the random variable (number of oranges).

Ans (@) Let A be the event of buying colouring book and

B be the event of buying coloured box. Y2

MS_XI1_Mathematics_041_65/5/3_2024-25 12




P(A)=0.7, P(B)=0.2, P(A/B)=0.3
) A\ _ P(ANB) __ P(ANB)
() P(E) = m 0.3==03

= P(ANB) =0.06 or _-

@ P()="

=29 _ 3 45r0.086
0.7 35

OR

(b) Let X be random variable for number of oranges.
X=0,1,23
Let A be the event that orange is drawn.

4 2 ~ 2 3
P(A)=1—O=E, P(A)=1—E=E
(i)
X 0 1 2
P(X) 27 54 36 8
125 125 125 125

150

125

6

or -

5

125

125

(i) EX) =3piXi=0Xet1X-o42x243x2

125

125

Y2

Ya

Ya

Yo
Yo

30.

(a) Find :
2x
dx
J.(xz +3)(x2 =5)
OR
(b) Evaluate :
4
J‘{|x—2‘+‘x—4‘) dx
1
Ans - ([ 2%2x
(@ LetlI=/ s X

Putx? =t= 2x.dx = dt

Yo
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zlzf dt

(t+3)(t-5)
_ _ 1 1 1
f( 8 (t+3) + 8(t—5)) dt
=%[log|t—5|—log|t+3|]+c 1
1 x%-5
—glOg x2+3| te )
OR
4
(b) J,(x—=2|+|x—4] dx
2 4 4
= [@-xdx+ [, (x—2)dx— [ (x—4)dx 1%
- [ - )
-2 1 2 2 2 1 1
1 9
=3 + 2+ 2= 7 1,
31. . . . . .
In the Linear Programming Problem (LPP), find the point/points giving
maximum value for Z = 5x + 10y
subject to constraints
X+ 2y <120
x+y=>60
x—2y=20
Xx,y=0
Ans
1% for
50 correct
w FRipms graph
2 D = (40, 2 and
H correct
kR Cinli 2] : feasible
region

C = (60,0}
-10
-20

x-2y=0
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Corner Points Value of Z
A (60, 30) 600 1
B (120, 0) 600
C (60, 0) 300
D (40, 20) 400
Since Z is maximum on points A and B
%
Hence all points lying on segment AB give maximum Z. ?
SECTION-D
This section comprises 4 Long Answer (LA) type questions of 5 marks each.
32. In a rough sketch, mark the region bounded by y=1+ |x+ 1|, x = - 2,
x = 2 and y = 0. Using integration, find the area of the marked region.
Yiaxis
Ans
2 marks
for
correct
graph
and
shading
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Required area = f__zl(— x) dx + f_zl( x+2)dx

1%
= —> [x?] 73+ [lx2 + Zx]2 1
2 -2 |2 1
=9 Yo
33. : :
Three students run on a racing track such that their speeds add up to
6 kmm/h. However, double the speed of the third runner added to the speed
of the first results in 7 km/h. If thrice the speed of the first runner is
added to the original speeds of the other two, the result is 12 km/h. Using
matrix method, find the original speed of each runner.
Ans | Let original speed of three runners be x, y and z respectively.
Thenx+y+z=6;x+22=7;3x+y+z=12 1Y%
1 1 1 X 6
LetA=1|1 0 2|, X= Iyl,Bz 7
311 y/ 12
g Yy
Al =4 #0 = A" exists
AX=B=X=A"1B 1
-2 0 2
adj(A)=|5 -2 -1
1 2 -1
) -2 0 2
A"l = 2 5 -2 -1 1Y%
1 2 -1
X ) -2 0 2 6 3
& Yl =215 -2 -1{|7]|=1
y/ 1 2 11112 2 1

Hence the original speed of three runners are 3km/h, 1km/h and 2 km/h

respectively.
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34, )

t4=
(a) For a positive constant ‘a’, differentiate a ' with respect to

a
{t ¢ %] , where t is a non-zero real number,

OR

., dy . .
(b) Find &y if ¥ +x¥ +x%= ah, where a and b are constants.
X

Ans du g4+l 1
ik t.loga. (1 _t_Z)

= () = (e oY

1
du _ du/dt _ a"*tloga

dv  dv/dt a(t+%)a‘1

1
(@) Let u=a""t =

OR

(b) Letu=y*, v=x¥ and w=x*

1 du x dy
u=yX=>logu=x.logy=>a.—=—.—+logy

du x dy _ —1dy
:E—yx(;.&+logy)— xy* -~ +y*logy

1 dv y dy
=xy= = 5= —=2 =
\Y% X lOgV y. lOgX v dx < + lOgX. ax

dv y dy) -1 dy
—~ =xY(Z ) = y y patA
==X (X+logx. o) =YY tx log x ™

— X — 1 dw _
w =X :>logW—x.logx:>w.dX—1+logx

:>dw_ X, (1+ logx)
b ogx

=~ From (i), we get
dy dy
xy"‘l.& + y*.logy + yx¥~1 + xV, logx.& +x%.(1+logx) =0

dy  x*(1+logx) + y*logy + yx¥!
dx x.y*1 + x¥.logx

MS_XI1_Mathematics_041_65/5/3_2024-25

17




35.

(a) Find the foot of the perpendicular drawn from the point (1, 1, 4) on
x+2  y+l  —z+4

the line =
2 -3

OR

x-1 y+1 z—4

(b)  Find the point on the line 5 =3 at a distance of

Z\E units from the point (-1, =1, 2).

Ans

X#2 _y+1_z2-4 _
(a) Let s =, T =A

Coordinate of general point on the given lineare M (54— 2,24 — 1,31+ 4)

P(1,1,4)

.
¥

M (5A-2 , 2A-1, 3A+4)

Direction Ratios of PM vector are < 54— 3,2A— 2,31 >
Since, PM L1
=>5(5A-3)+2(2A—-2)+3(30) =0

1
> A==
2

Hence, coordinates of M are G 0, %)

OR

(b) Equation of given line be X;—l = y;r—l = % = A (say)

Coordinate of any general point on the lineare P (3A+ 1,24 — 1,31+ 4).

Let distance of point P from (—1,—1,2) is 2V2.

= J(BA+2)2+ (202 + (31 +2)2 =2V2

= 2222 +242 =0

S A=0or A= — 22
11

1%
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Hence, coordinates of point P are (1,—1,4) or (— % - %18—1) 1%

SECTION-E

This section comprises 3 case study-based questions of 4 marks each

Case Study -1

Let A be the set of 30 students of class XII in a school. Letf: A —- N, Nisa

36. set of natural numbers such that function f(x) = Roll Number of student x.
On the basis of the given information, answer the following :
(i) Is f a bijective function ? 1
(i) Give reasons to support your answer to (i). 1
(i11) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where
R ={(x, y) : x, y are Roll Numbers of students such that y = 3x}.
List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify your answer. 2
OR
(ii1) (b) Let R be a relation defined by
R = {(x, y) : X, y are Roll Numbers of students such that y = x3}.
List the elements of R. Is R a function ? Justify your answer. 2
Ans 0] No, f is not bijective function 1
(i) Range = {1,2,3,4,................ ,30} and codomain= N Yo
Since, Range # codomain = f is not onto and hence f is not bijective. Yo
@)  (a)
R ={(1,3),(2,6),(3,9),(4,12),(5,15),(6,18),(7,21),(8,24),(9,27),(10,30)} 1
Since (1,1) € R = R is not reflexive.
. . 1
(1,3) e Rbut (3,1) € R = R is not symmetric
(1,3) €ER,(3,9) e Rbut(1,9) ¢ R = R is not transitive.
OR
1
(i)  (b)R= {(1,1),(2,8),(3,27)}
 elements 4, 5, 6 ... 30 do not have an image. Hence the above relation is
1

not a function.
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Case Study - 2

37 A gardener wanted to plant vegetables in his garden. Hence he bought

10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow
them randomly.

Radish Cabbage Brinjal

Based upon the above information, answer the following questions :
(1) Calculate the probability of a randomly chosen seed to germinate. 2

(11)) What is the probability that it is a cabbage seed, given that the
chosen seed germinates ? 2

Ans Let A: Event that chosen seed germinates.
B: Event that Brinjal seed is chosen.
C: Event that Cabbage seed is chosen.

R: Event that Radish seed is chosen.

P(B) =3 P(C)=1; P(R) =;
P(3) =25 P(5) =15 P(2)=1m0

A

()  P4)=P(B).P(3)+P(C).P(3)+PR).P ()

10 25 12 35 8 40
=X X — X —
30 100 30 100 30 100

_ 990 33
" 3000 ~ 100

i @P(%)= P©#(g)

— PB).P(5)+P©).P(5)+P(R).P(%)

12 35
— 30 100
- 990

3000

42 14
=—or—
99 33
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38.

Case Study - 3

A carpenter needs to make a wooden cuboidal box, closed from all sides,

wh

ich has a square base and fixed volume. Since he is short of the paint

required to paint the box on completion, he wants the surface area to be

minimum.

On
(1)

(ii)

(111

(iii

the basis of the above information, answer the following questions :

Taking length = breadth = x m and height = ¥y m, express the surface
area (S) of the box in terms of x and its volume (V), which is
constant.
dS
Find —.
" dx
) (a) Find a relation between x and y such that the surface area (S)
is minimum.
OR
) (b) If surface area (S) is constant, the volume (V) = E(Sx — 2x3),

x being the edge of base. Show that volume (V) is maximum

S

forx=,|—.
6

Ans

(

) V=xly o> y=Tun..(

iy S=4(x-3)

Hence, S = 2x? + 4xy = 2x? + 4X_v

x2

(i) @S=0=V=x} > xXy=x3 > y=x

d2v
dx?2

2
§=4(1+i—‘3’)= 12 > 0 = Sisminimumify = x.
OR
(i) (b)) V=2(Sx—2x%) = =1(S-6x?)

Putd—v=0 :>x=\F
dx 6

) \F = _3ﬁ < 0 = Volume is maximum for x = \F
X= g 6 °

Yo

Yo
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