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Navodaya Vidyalaya Samiti, RO Shillong
WHOLE SYLLABUS PRACTICE PAPER SET-I
(2024-25)
Class-XII
Subject: Mathematics (041)
Time:3 Hours Maximum Marks:80

General Instructions

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

7.Useofcalculatorsisnotallowed.

SECTION — A
(Multiple Choice Questions)
Each question carries One Mark

10 0
Qr [

then Q is equal to

]= P + Q, where P is symmetric and Q is a skew symmetric matrix,

3 0 -3 3 0 -3 1 0
Wl Sl ey dol; Slol
If |A| = |kA|, where A is a square matrix of order 2, then sum of all possible values of k is
(A)0 (B) -1 ©)2 D)1

1,if i+ j
0,ifi=j

A is a 2x2 matrix whose elements are given by a;; = {

Then value of A? is

11]

Wl of ®f 3 ©f i o 3

A is a matrix of order 2x3 and B is a matrix of order 3x2. If C=AB and D=BA,
then order of CD is

(A) 3x3 (B)2x2  (C)3x2 (D) CD not defined
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1 k 3
If the matrix [1 3 ] is the adjoint of A and |A| = 4, then the value of k is
2 4 4

(A) 11 (B) 8 (C) 12 (D) -11

The function f'(x) = [x], where [x] denote the greatest integer function,
is continuous at

(A) 4 (B) -2 ) 1 (D) 1.5

If £ (x) = |cos x|, then the value f’ (%) is

(A); BY> (O D)7

f [*—— =T then the value of a is
0 1+4x 8

(A); B)> (C); (D)

The area of the region bounded by the lines y = mx, x = 1, x =2 and x -axis is 6 sq. units,
then mis equal to

(A)3 (B)1 (©)2 (D) 4

The integrating Factor of the differential equation: x _ y = 2x2is

dx
A e* B e™ (O (D) x

The number arbitrary constants involved in the general solution of the differential
equation

() + (@) - () () ==
(A) 6 (B) 5 (©)2 (D)4
If Gand b are two vectors, such that |& b | = |&XE |, then find the angle between dand b
(A (B); ©y (D)
Position vector of the mid-point of line segment AB is 31 + 2j — 3k.If the position vector
the point A is 21 + 3j — 4Kk then the position vector of the point B is
7k

W2+ -Z(B) 41+ - 2k (C) 51 + 5] — 7k
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If3+b+¢=0,3 =3, |E| = 4 and |¢| = V37 ,then the angle between dand b is
(A (B) ©F D)

If a line makes an angle of fwith each of y and z axis, then the angle which it makes with
x-axis is

(A (B) ©F O3

Q.16 The objective function Z = ax + by of an LPP has maximum value 42 at (4, 6) and
minimum value 19 at(3, 2). Which of the following is true?

(Aya=9b=1 (B)a=5b=2 (C)a=3,p=5 (D)a=5b=3

The maximum value of Z = 4x+3y, if the feasible region for an LPP is as
shown below, is

13, B0 \Mﬂhul

(A) 112 (B) 72 (C) 100 (D) 110

The probability that A speaks the truth is gand that of B speaking the truth is %

The probability that they contradict each other in stating the same fact is
7 1 3 4
Az (B); ©) (D)

ASSERTION-REASON BASED QUSETIONS
Question numbers 19 and 20 are Assertion-Reason based questions carrying 1 mark
each. Two statements are given, one labelled Assertion (A) and the other labelled
Reason (R). Select the correct answer from the options (A), (B), (C) and (D) as given
below.
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
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Q.19 Assertion (A): The value of sec?(tan™? 2) + cosec?(cot™ 3)is 17
Reason (R): sec?0 = 1 + tan?0 and cosec?0 = 1 + cot?0

Q.20 Assertion(A): A line through the points (4,7,8) and (2,3.4) is parallel to a line
through the
points (-1,-2,1) and (1,2,5)

Reason (R): linest = @, + A b, and ¥ = @, + pb,are parallel if b, - b, = 0

SECTION B
(Each question carries 2 marks)

Q.21 LetA = {1,2,3,4}.Let R be the equivalence relation on A x A defined
by (a,b)Rcq) if a + d = b + c. Find the equivalence class [(1,3)].

V1+kx—V1-kx 1<x<0
If f(x) = x ’ - is continuous at x=0,find the value of k.

2x+1
— , 0x<1
x—1

Find whether the function f(x) = cos (Zx + %), is increasing or decreasing in the

. 3n 7n
interval (— , —) )
8’8

(OR)A particle moves along the curve y = §x3 + 1. Find the points on the curve at

which the y-coordinate is changing twice as fast as the x- coordinate.

Find the area of the parallelogram whose one of the sides and one diagonal are given by
the vectors3i + j + 4kand 475 respectively.

Find the direction ratios and direction cosines of the line whose equation is
6x—12=3y+9=2z-2

(OR)

Find the angle between any two diagonals of a cube.

SECTION C
(Each question carries 3 marks)

vtanx

INX Cosx

Find the value of [ dx

(OR)
Evaluate: [

sin!x—cos™1x

sin~1x+cos~1x
x34|x|+1
1x2+42|x]+1

Find the value of [ dx
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. 1
Find| Femram 9%

Find the general solution of x dy —y dx —/(x? +y2) dx = 0.
(OR)
Find the general solution of the differential equation: :—x (xy?) = 2y(1 + x?)

Solve the L.P.P graphically: Maximize and Minimize Z=5x+10y
subject to constraints x+2y<120, x+y=>60, x-2y=>0, x,y = 0.

A bag contains 4 white and 5 black balls. Another bag contains 9 white and 7
black balls. A ball is transferred from the first bag to the second and then a ball
is drawn at random from the second bag. Find the probability that the ball drawn
is white.

SECTION D
(Each question carries 5 marks)

Sketch the graph of y = |x + 3| and then evaluate the area under the curve y = |x + 3|
above x-axis and between x = —6 to x = 0.

(OR)

Using integration, find the area bounded by the curve y = x |x| ,x-axis and the ordinates
x=—1landx=1.

2 4 6

IfA=|3 -6 9 |[,find A™! and then using A~1solve the following
10 5 _%0 3 10

system of equations:; + 5 t—= 2

x
x241°

Show that the function f: R — Rdefine byf (x) = for all x € R,

1s neither one-one nor onto.
OR

Each of the following defines relations on N:
(i) X is greater than y, X,y € N

(ii)  xyis square of an integerx,y € N
(iii) x+4y=10,x,y €N
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Determine which of the above relations are reflexive, symmetric and transitive.

Find the angle between the lines whose direction cosines are given by
the equations: 3/ +m + 5n =0 and 6mn — 2nl + 5lm = 0.

OR

Find the vector and cartesian equations of the line through the point (1,2,-4) and
perpendicular to the lines

7 = (81— 97 + 10k) + A(3t — 16 + 7k)
and 7 = (15{—29j + 5k) + (31 + 8j — 5k)

SECTION- E [4x3=12]
(This section comprises of 3 case-study/passage-based questions of 4 marks each with
subparts. The first two case study questions have three subparts (i), (ii), (iii) of marks 1,
1, 2 respectively. The third case study question has two subparts of 2 marks each)

Case Study-1

Q.36 Read the following passage and answer the following questions.

Engine displacement is the measure of the cylinder volume swept by all the pistons of a
piston

engine. The piston moves inside the cylinder bore,

H“‘:.":
Combustion 7 _0al
ghambar 5

T '— S AliEriniem

= r—_—-«—l*‘;" oylinder nead

oo o il S ;_:_.-%_.
T— T, Ctindar haas

surfacs thatis
machined fi=d

h 1 e Pladon

Gine corpiata Sycie of & fou-—cyinsar ‘our e
Sl sugoe The wobone disg o) s e bsd Enging bomk — _;"“"' T

The cylinder bore in the form of circular cylinder open at the top is to made from a metal

sheet of area 75m sq. cm

(1) If the radius of cylinder is r cm and height is h cm,then write the volume of
cylinder in terms of radius .

. Y\
(i1) Find o
(ii1))  (a) Find the radius of cylinder when its volume is maximum.

OR
(b) For maximum volume,h > r.State true or false,justify.
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Case Study-2

Q.37 Read the following passage and answer the following questions.

2 . L
A man, 2 m tall, walks at the rate of 1 3 metre per second towards a street light which is

5§ metreabove the ground.If x and y are the distance of the man from the foot of the

lamp post and length of his shadow on the ground at the time t ,then

Laig pril

(1) Find y in terms of x.
(i1) At what rate is the length of the shadow changing when he is3 ém from the base

of the light.
(ii1)) At what rate is the tip of his shadow moving ?

Case Study-3

Q.38 Read the following passage and answer the following questions.
Three bags contain a number of red and white balls as follows:
Bag I :3 red balls

Bag II: 2 red balls and 1 white ball
Bag III:3 white ball

The probability that bag i will be chosen and a ball is selected from it is é, i=1,2,3.

g

- o

T
(1) What is the probality that a red ball will be selected ?
(i)  What is the probality that a white ball is selected ?
(i11))  If a white ball is selected, what is the probability that it came from Bag II ?
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SECTION:A
(Solution of MCQs of 1 Mark each)

HINTS/SOLUTION

teca=[1 Ol =10 ]
NowA+A'=[160 102] +[100 162] :[260 264] .-.%(A+A’): [130 132]:P

10 07 110 67_[0 —=6] .1, an_[0 —37_
A_A_[6 12] [0 12]_[6 0]"2(A A)_[s 0]_Q
|A| = |kA| and n=2

Al =k?|A] (- [kA| = K"|A[)
=>k?=1=k=+1= Sum of all values of k =
+ 1 — 1=0-. Correct option is (A).

R R

]

0(C)=2x%2and O(D )=3x%3.

The number of columns of C not equal to number of rows of B. Therefore, CD
not defined

Option: (D) CD not defined

Order of Ais 3 X 3
Therefore,|adj A| = |A|?

1 k 3
=|1 3 3]=4
2 4 4

=1(9-9)—-k(4-6)+3(4—-6)=16

=2k
=22=k
=11

The greatest integer function[x] is discontinuous at all integral values of x.
Thus (D) is the correct answer.

3w . ..
x = is lie in the second quadrant.




Page 105 of 190

i.e. g <x <m=cosx <0
= f(x)
=~ f1(x)
, (3T - /3m
()=

Area=
I 12 mx dx

= 6=m [XZ—Z]?: 6= %m = m=4

dy 2 dy 1
X = —y = 2x2=>—=~ — -y =2x
dx y dlx xy L
LF.=elPdx — g~/ 3dx _ o-logx _ plogy 1
X

The number of arbitrary constants in the general solution of a differential
equation is determined by its order, not by its degree. Since the order of the
given equation is 4, it will have only 4 arbitrary constants.

Note: No arbitrary constants are involved in the Particular Solution of a D.E.

ES

bl =

|§><E|
:|§||E|cose =
|5I|B|sine

— tan® =1, therefore © =E
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AQ21 + 3] — 4k)B(xi + yj + zk)
M(31+ 2] — 3k)
M is the mid- point of AB
24+x  _3+y _ —4+z
"2_3'2_2' 2
=>x=4,y=1z=-2
Hence,B =41+7 — 2k
a
+b
+c
=0
_E+b=—t[a+b| = A=[E+b] = [RIP[E2 + [b| + 235 = [¢?
—[E1% +[b|”
+ 2|§||B|cose
= [¢|?
=32 + 42
+ 2.3.4.cosO
= (V37)?

T
= O = —, theref 0==
COoS > ererore 3

Let the line be make angle awith x-axis. Then cos? a. + cos? E + cos? E =1
which after simplification gives o = g

According to Question, 42 = 4a + 6b
and 19 =3a+2b

Solving above equations, we geta =3 and b = 5.
Thus (C) is correct option.

Corner Point Value of Z=4x+3y

0 (0, 0) 4(0)+3(0)=0

A (25,0) 4 (25)+3(0)=100

B (16, 16) 4 (16) + 3 (16) = 112—»(Max.)
C (0, 24) 4(0)+3(24)=72

Required Probability = P(A)P(B) + P(A)P(B) = 2(1 - %) + (1 - g)% =242
7

~ 20

sec?(tan!2)
+ cosec?(cot™! 3)
=1+ tan?(tan™12)
+ 1 + cot?(cot™1 3)
=1+22+1+3*=15
Therefore, Assertion (A) is false but Reason (R) is true.

line through the points (4,7,8) and (2,3.4) is oty 7 _z8

zZ—
- 3-7 4—
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=t = (41 + 7] + 8k) + A(—21 — 4] — 4k)

i - g Xft_y+z_z71 x4l
line through the points (-1,-2,1) and (1,2.5) is THT i, T
y+z _ 271

4 4
=t = (—1- 2]+ k) + p(21 + 4 + 4k)

Observed that _72 = _74 = _74:> the lines are parallel

- Assertion (A) is true but the Reason (R) is false.

Section-B
[This section comprises of solution of very short answer type questions (VSA) of marks each]

21. [(13)]

={xy)
€A

={(xy) EA
={xy)
={(B,1).(4,2)}

At the point x=0,
f(0)

_2x0+1

o 0-1

=—-1

V1+kx —+1—-kx

R.H.L = lim

x—-0*t X
. (1+k) - (1-kx)
im
=0 x(V1 + kx + V1 — kx)
=k
Since, f(x) is continuous atx = 0,
L.HL=RH.L.= f(0) = k=-1

f(x) = cos (Zx +g):>f’(x) = —2sin (Zx + %)

Given T <x < T cor < Ton<2r+I< Zosin(2x+3) <0
4 8 8 4 4 4 2 4

(3™ quadrant)

Therefore, ' (x) < 0= f(x) is increasing in (1—“,%)
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. dy dx
By question— = 2.—
ya at dt
: 2
Given curve:y = §x3 +1

Differentiating with respectto t

dy _ 2 d d d .
Y = 2.3x22 5 2.2 = 24222 by (i)
at 3 dt dt dt
=x=1,-1

From (ii) ,y = g,

a
Given,a = 31+j + 4kandd = 47+ 5
By parallelogram law of vectors addition, d
=3+b
Therefore, b
—d-3
= (41+5))
— (31 +]+4k)
=i-j+k

~ S ~

I B j k .
Thus, area of the parallelogram= |§ X b|= 3 1 4|=|1+4)1-
1 -1 1

(3—4)j+ (-3 - DK|
= |31+ + 4k|
= \/52 + 12 4+ (—4)2 = V/42sq. units

Line: 6x-12 =3y +9=2z-2
Standard form of the line 1222 =

6

y+3

+
1
3

. . . 11
Direction ratios are Py

1
6

Direction Cosines are

JO7 @+
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Diagonals are OE,AF,BG,CD

1
Direction ratios of the diagonal OE are a,a,a=direction cosines are —

f’f v‘l

Direction ratios of the diagonal AF are -a,a,a=direction cosines are — \/_,\/_ 5

Now,cosaz\%(\/_)+\/__ \/__+\/__ %_é -'-a=cos‘1(§)

SECTION C

(Each question carries 3 marks)
26. f vtanx dx = f tanx d

sinx 2
——.COS
COSX

sinx cosx

fm

tanx

.sec?x dx

Putting z = secx = dz =
sec?x dx

_ fgdzz f%dz =z +C = ytanx +C
f sin“l'x —cos™1x

sin“1x+ cos™1x

dx

dx
4

= —] sin"!x dx
T

e

P T -
]sm 1x—(;—sm 1x)

Continue by using integration by
parts

fl x%+ x| +1
— 5 7 ax
X%+ 2]x|+1

|x|+1

1 x34|x|+1 fl lx|+1
1 (|x|+1)?

T J-1x242)x|+1 —1x2+2|x|+1
function + even function)

1 x+1
=2/ oz dx=2log2

dx=0+2 [ -2 dx(Since, odd




Page 110 of 190

1
DWx +2) ax

ing z—= =L
Putting z= Vx=dz = R dx

fx/?(x/?+

1 . .
2 f D@D dz (Apply Partial fraction

Method)

Given,xdy —ydx —/(x2 +y2)dx =0

dy  y+yx2+y?
X

ix (It is homogeneous differential equation)

—>
ingy — Wy
Putting y = vx and ol

dv  vx + Vx? + v2x2
=>VHX—=

dx X

dv
:>X&=\/1+V2

dv _dx
it x

=v++1+v?

-

Integrate on both sides

d
= (wv?) = 2
dX(Xy) 2y(1 +x%)
d

:>x—y2+yZi x = 2y(1 + x?)
“dx dx’

= 2xyg +y? = 2y(1 + x?)
dy 1 1+ x?
AR
It is linear D.E of the form % + Py =Q.

Maximize and Minimize Z=5x+10y
Constrains: x,y=>0 (1)
x+2y <120 ...(iD)

x+y= 60

x-2y =0

(i)
(V)

Corner Foing

Z=hx + 1y

ALGD, 0)
BO120, )

el ant
U, oHEP

D40, 200

30 =m
G0

OifNls . S Pyl =
Ui + AR = 000 =
400

02000
=

S]]
.
= e

T
e -
AL O]

|:|_1.il-'_|_u|

ol
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Let E1= Event that ball transferred from the first bag is white.
E>= Event that ball transferred from the first bag is black.
& E = Event that the ball drawn from the second bag is white.
By total probability theorem,
P(E) = P(E,). P (E) 4 P(E,).P (E)
Eq E;
5

=931779 1779

SECTION D

(Each question carries 5 marks)

) x+ 3, if x>-3
Given, y = |x + 3| :{—(X+3) if x< -3

™ Y 7 '
N -

The shaded region in the graph is the graph
ofy = |x + 3|.

The area of the shaded region

= f_06|x + 3| dx

:]—3—(X+3)dx+]0(x+3)dx
-6 3

o It I O B SURLRE

X2, if x=0 .. (i)

Given,y = x|x| = {_ x%, if x<0........(i0)

Required Area = Area ONBO + Area OMAO
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A

X=—y Y

—|r° _,2 124, _2 .
—|f_1 x dx|+f0x dx =3 sq.units

Here,|A| = 1200
Co-factors are

A21 = 110, A22 = _100 A23 = 30
A31 = 72 A32 = 0 A33 = _24‘
75 110 72 ]

A11 = 75, A12 = 150, A13 = 75 }

A'=——1150 -100 0
1200 75 30 24
Given system of equation in the matrix form is,

2 3 10
N

6 9 =20

NIRS| PR

—A'X =B
=X = (A)"'B

1 [75 150 7517[2
=(A"Y)YB=——|110 —-100 30 || 5 |=

1200 72 0 —2411-4

NIRPS|RPR|P

Hence,x =2,y =-3,z=5
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Consider x4,x, € R such that f(x,) = f(x;)

X1 _ X3
x§+1 - x§+1
SX X5+ X, = XpX2 + X,
—X1Xp (X2 — X1) = Xz — Xq
" X] =X, 0rXqX, =1
We observe that there are point, x;and x,with x; # x,and f (x;) = f (x;).

For instance, if we take x; =2 and x, = % we have f (x;) = Eand f(xy) =

A X1 i ij f (Xl) = f(Xz)
Hence, f is not one-one.
Also, f is not onto for if so then for 1ER 3 x ER such thatf (x) =1

—=1=x>-x+1=0.
X4+1

But there is no such x in the domain R, since the equation
x? - x + 1 = 0 does not give any real value of x.

(i) Given,R; = {(x,y):x > y,x,yeN}
If (x,x)eR;,then x > x, which is not true for any x eN
So,R is not reflexive.
Let (x,y) eR;= x> y=y > x, which is not true for any x ,yeN
So,R is not symmetric.
Let (xy),(v.z)eR;=x>yandy > z=x >z, forany x ,yeN
So,R1 is transitive.

(ii))  Given,R, = {(x,y): xy is a square of an integer , x,yeN}
If (x,x) eR,,then x.x = x? -, which is a square of an integer for any x €N
So,R is reflexive.
Let (x,y)eR,= xy = m? and yx = m?=xz = (y,x)€R,
So,R is symmetric.
Let (x,y),(v,z) eR;=

m?n?

Xy = m? and yz = n’=> xz = " , which is square of integer

So,R; is transitive.
(iii)  Given,R; = {(x,y):x + 4y = 10; x,yeN}
Then, R; = {(2,2), (6,1)}
Clearly,(1,1) gR;=R3is not reflexive.
(6,1)eR; but(1,6) 2R;=R3is not symmetric.
Suppose (x,y)eR;=>x + 4y = 10
And (y,z)eR;=y + 4z = 10=x — 16z = —30=(x,2) 2R3
So, R3 is transitive.

5

6mn -2nl+ 5lm=20
Substitute m from (i) in (ii)
6n(—5n—31) —2nl+ 51(—5n—-31) =0
——30n? — 18nl — 2nl — 25In — 151> = 0
——30n? — 45nl — 1512 =
= 2n®>+3nl+12=0
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= 2n?+2nl+nl+1%2 =

=2n(n+1)+1(n+1) =0

> m+D)2n+1)=0

—either|=-norl=-2n

Now if | = - n, then from (i) m= - 2n

and if | = - 2n, then from (ii) m = n.

Thus the direction ratios of two lines are proportional to - n, -2n, n and -2n,

n, n,

i.e.-1,-2,1and-2,1, 1.

i.e. 1,2,-1 and -2,1,1.

Let a be the angle between the lines.
1.(-2)+2.1+(-1).1 _

JZ+22+(—1)2,[(—2)2+12+412

1

6

-1

sy — -1(__—
R 4 CoS <6>

Now, cosa=

Let the direction ratios of the line be {a, b, ¢)

-1 -2 4
Then,L : = yb = ZZ —DRs are(a, b, ¢)

A/Q the line L is perpendicular to the lines
Ly: ¥ = (81— 9j + 10k) + A(31 — 16j + 7k)= DRs are(3,—16,7)
L, : ¥ = (151 — 29j + 5k) + p(31 + 8f — 5k)=> DRs are(3, 8,—5)
Now, Lisperp.toLi=3a—16b+7c=0 i
L is perp.toL,= 3a+8b—-5c =10
Cross multiplying (i) and (ii)

a

3 —-16 7

3 8 =5

a -b C a -b C

80—56 —15-2  24+48 24 —36 72

x—1 y—2 z+4
Hence,L : = =
2 3 6

(This section comprises solution of 3 case- study/passage-based questions of 4 marks each
with two sub parts. Solution of the first two case study questions have three sub parts
(1),(ii),(iii) of marks 1,1,2 respectively. Solution of the third case study question has two sub

Section —E

parts of 2 marks each.)

36

(1) We have,
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e ; 2 ) I75—r)
Wobume of oplinsder 1 Bt mErt s &

iy x.d " T
{11} = {75 - | m —w |

dr

% rh
i} {im For volume bobe maxirnusm, .I_r. =

m-Jxrz5=-15z <l

WOl s MACETANS WiWD T = 3 Om
[ ]

g

) (e Yolume ¥ 5 maximum wikn ©= 3 Cen

s
L] %

W =rFig balap

B X “E

Let AB= the height of the street light post = 5§ m = ? m

DC= the height of the man=2 m

d 5 . . . :
== —12 =3 m/s (since the man is moving towards the light

Given
7 dt

post)

(i) Here, AABE ~ADCE [by AAA Similarity]
6

1
. AB_BE 5 _xty_ 16_xty = -
v T y:>16y—6x+6y:>10y—6x

(ii)  Differentiating (i) w.r.to t
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d 3dx 3 5
w=sa=s(-3)=-1ms
Hence, the length of the shadow is decreasing at the rate of 1
m/s.
(iii) Letz=x+y
Differentiating (i) w.r.to t

dz _dx  dy 5, 4y—_8__»2
dt_dt+dt_ 3+( D= 3 23m/s

Hence, the tip of the shadow is moving at the rate of2 g m/s towards to
light post.

Bag | Red Ball | White Total
Ball
| 3 0 3
11 2 1 3
111 0 3 3

Let E; = Event that BagI is selected= P(E;) = %

E, = Event that Bag Il is selected= P(E,) = %

E; = Event that Bag Il is selected= P(E3) = %

() Let A= Event that a red ball is selected
By total probability theorem,

A A A
P(A) = PEDP (=) + P(E)P (=) + P(E)P ()
1 2 3
13 N 2 2 N 30 7
6’3 63 63 18
(ii)  Let B= Event that a white ball is selected
By total probability theorem,

B B B
P(B) = P(E,)P (—) + P(E,)P (—) + P(E;)P (—)
Eq E, E;
10 N 21 N 33 11
6’3 63 63 18
(i) By Baye’s Theorem, we have

E P(E,)P
’ <§2) - + P(E,)P

2

| = || w

)
) + P(E;)P (E%)

2
18°
11

18"

- P(El)P(

(2]

2

o Iv|ov N
R Al

o R
wlo
+
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NVS RO-SHILLONG
WHOLE SYLLABUS PRACTICE QUESTION PAPER SET-II
(2024-25)
CLASS: XII
SUBJECT: MATHEMATICS (041)
TIME: 3 HRS MAX MARKS:80
BLUE PRINT

General Instructions:
1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.
2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

CHAPTERS MCQ A&R
(amM (amM

Relations & Functions
Inverse Trigonometric 1
Functions

Matrices & Determinants

Continuity &
Differentiability

Application of Derivatives

Integrals

Application of Integrals

Differential Equations

Vector Algebra

Three-Dimensional
Geometry

Linear Programming
Problem

Probability
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NAVODAYA VIDYALAYA SAMITI - RO SHILLONG

WHOLE SYLLABUS PRACTICE PAPER SET 11

(2024-25)
CLASS: XII
SUBJECT: MATHEMATICS (041)
Time: 3Hours Max.Marks: 80
General Instructions:
Read the following instructions very carefully and strictly follow them:

(1) This Question paper contains 38 questions. All questions are compulsory.

(i1) This Question paper is divided into five Sections - A, B, C, D and E.

(ii1)) In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
Questions no. 19 and 20 are Assertion-Reason based questions of 1 mark each.

(iv)  In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type questions,
carrying 2 marks each.

(v) In Section C, Questions no. 26 to 31 are Short Answer (SA)-type questions, carrying 3
marks each.

(vi)  In Section D, Questions no. 32 to 35 are Long Answer (LA)-type questions, carrying 5
marks each.

(vil)  In Section E, Questions no. 36 to 38 are Case study-based questions, carrying 4 marks
each.

(viii) There is no overall choice. However, an internal choice has been provided in 2
questions in Section B, 3 questions in Section C, 2 questions in Section D and one subpart each
in 2 questions of Section E.

(ix)  Use of calculators is not allowed.

SECTION A
20]
(This section comprises of Multiple — choice questions (MCQ) of 1 mark each.)
Select the correct option (Question 1 - Question 18):

Q Let A be a square matrix of order 3 such that adj(44) = A adj(A). Then the value of A
l. is—
(A) 4(B) 8(C) 12(D) 16
Q 0 a -3
2. Ifthematrix A=|2 0 —1] is skew symmetric matrix then find the value of a and b.
b 1 0
(A)a=2,b=2 B)a= -2,b=3 (Ca=2b= -3 D)ya=2,b= -2
If f(x) = x? + ax + 1 is monotonically increasing in the interval [1,2] then minimum
value of a is
(A) -1 (B) -2 O 1 (D)0
1 -2 5
There are two values of a which makes determinant A = |2 a —1| = 86, the sum of

0 4 2a
these values is

(A) 4 (B) 5 (C) -4 (D)9
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If the integrating factor of the differential equation x Z—z + my = x2%e* is xiz then value of
mis
(A)-1 B) 1 )2 (D) -2
Let A and B be two matrices such that AB is defined. If AB = 0, then which one of the
following can be definitely concluded?
(A)A =00orB =0 (B)A = 0&B = 0 (C) A and B are non zero square matrices
(D) A and B can not both non singular
Let A is a square matrix of order 3 X 3 such that |4| = —3, then |-34AT| equals
(A) 243 (B) -243 (C)-27 (D) -81
IfP(A) = %and P(ANB) = %, then P(B/A) is equal to
1 1 7 17
(A) 5(B) 5 ©) 3 X D) 55 X
If the angle between the vectors xI + 3] — 7k and xi — xj + 4k is acute, then in which

interval x lies
(A) (=4,7) (B)[-4,7] O R-[-47] (D) R = (—4,7)

If (@ % B)” + (d.5) = 400 and || = 4 then |B] will be
(A)2 B)3 ©) 4 (D)5

The maximum value of z = 4x + 3y, If the feasible region for an LPP shown as in the
graph is-

i

¥

.

(0,40}

B(16,16)

"'H-\.
ﬂ-\,___\_\-

A(25.0) #8,0)_
.

(A) 100 (B) 72 (€) 112(D) None of These

f m dx equals

(A) Zlog (x +1) +C (B)- 1oge ( ) + C(C)— log, (x* + 1) + C(D) None of These

J& tan?2x dx is equal to
4- 4+ 4- 4-
D)= B) = (©) =)=
tan"!x +tan"ly = c is the general solution of the differential equation

dy _ 1+y? dy _ 1+x?
(A) dx ~ 1+x2 ( ) dx  1+y?

D)) 1+ x)dx+ (1 +x¥)dy=0
2
ZZ ) (1+ZZ) = tan (122)’ where a, x € (0,1) then value of x is

O @A+x»Ddy+(1+x¥HDdx=0
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2a

(A)0 (B)5(C) a(D)—

The corner points of the feasible region determined by the system of linear constraints are:
(0,10),(5,5),(15,15),(0,20). Letz = px + qy, where p,q > 0. Condition on p and q
so that the maximum of z occurs at both the points (15,15) and (0,20) is

(A)p = qB)p = 29(C)q = 2p(D)q = 3p

1—cos4x
, X+ 0

If the function f(x) = { 8x2 is continuous at x = 0 then the value of k is

k, x=0
(A)0 (B) 1 ©) -1 (D)2
The area enclosed between the curvesy? = x and y = |x]|, is
1,01 1 2
(A)-(B) 3 ©) < D)3

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying I mark each.
Two statements are given, one labelled Assertion (A) and the other labelled Reason (R). Select
the correct answer from the options (4), (B), (C) and (D) as given below.)
(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.
Q Assertion(A):The function f(x) = |x — 1| + |x — 2] is not differentiable at x = 1, 2.
19 However, itis everywhere continuous.
Reason (R): The function f(x) = |x —a| + |x —b|, where a < b is everywhere
continuous but notdifferentiable at x = a, b.
Let X = {0,2,4,6,8} and R be a relation on X defined by R = {(0,2), (4,2), (4,6), (8,6),
(24),(0,4)}.
Assertion (A):The relation R on set X is a transitive relation.
Reason (R):The relation R has a subset {(a, b), (b, ¢), (a,c)},where a,b,c € X.

SECTION B [2x 5=10]
(This section comprises of 5 very short answer (VSA) type-questions of 2 marks each.)

2Q1 Iftan"lx +tan"ly = 4?” then find cot™ x + cot™1 y.

Q The total revenue received from the sale of x units of a product is given byR(x) =
22 3x% + 36x + 5. Find the marginal revenue when x = 5.

Q
23 Ify=\/logx+\/logx+\/10gx+---t000provethat(2y—1)2—1=%

OR
Ifx =+vasi"'tandy =+a®©s"t, a>0and —1 <t < 1. Show thatz—z = —%

If dand bare non-collinear vectors, find the value of x for which the vectorsa@ =
(2x + 1a — band ﬁ =((x—-2)a+ bare collinear.




Page 121 of 190

OR
If a line makes an angle «, f and y with the co-ordinate axes, find the value of cos 2a +
cos 23 + cos 2y.

If d =1+ 2j+ 3kand b=2i+ 4 — Skrepresent two adjacent sides of parallelogram,
25 find unitvectors parallel to the diagonals of the parallelogram.

SECTION-C [3x 6 =18]

(This section comprises of 6 short answer (SA) type questions of 3 marks each)

Q A kite is moving horizontally at a height of 151.5 meters. If the speed of kite is 10m/s.

26 How fast is the string being let out; when the kite is 250 m away from the boy who is
flying the kite? Theheight of boy is 1.5 m.

Q The volume of a cube is increasing at a constant rate. Prove that the increase in surface is

27 avaries inversely as the length of the edge of the cube.

Q Find the position vector of a point R which divides the line segment joining P and Q

28 whoseposition vectors are 2d + bandd — BE,extemally in the ratio 1: 2. Also, show that P
is the midpointof the line segment RQ.
OR
A line passes through (2,—1,3)and perpendicular to the line? = (i +j— I?) +
(28— 2j + k) and 7 = (21 — j — 3k) + p(i + 2f + 2k). Fid the equation of line.
Vio—x

. 8
Find fz m dx.

OR

1+sin2x
Evaluate: [ e?* (—)
1+cos2x

Solve the Linear Programming Problem graphically:
Maximize z = 5x + 2y
subject to the following constraints:
x — 2y < 2,
3x + 2y < 12,
—3x + 2y < 3,
x=0y=0
A town has two fire extinguishing engines functioning independently. The probability of
availability of each engine, when needed, is 0.95. What is the probability that
(1) neither of them is available when needed?
(i1) an engine is available when needed?
(i11) exactly one engine is available when needed?
OR
Suppose that 5% of men and 0.25% of women have grey hair. A grey-haired person is
selected at random. What is the probability of this person being male? Assume that there
are equal number of males and females.

SECTION — D [5% 4 =20]
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

Q Draw a rough sketch of the curvey = vx — 1in the interval [1, 5]. Find the area underthe
32 curveand between the linesx = landx = 5.




Page 122 of 190

-4 4 47111 -1 1
Determine the product

-7 1 31{1 -2 —Zland use it to solve the system
5 -3 -—1ll12 1 3
ofequations:
x—y+z=4%
x—2y—2z=9
2x+y+3z=1
a’®b?

y3

2
If y? = a*cos?x + b?sin®x then prove that % ty=
OR

If x™y™ = (x + y)™*™ prove that % = %

Find the image of the point(1,6,3) in the line % = yT_l = ? also write the equation of the

line joining the given point and its image and find the length of the segment joining the
given point and its image.
OR
Find the shortest distance between the lines
7=@4—))+A1+2—3k)and 7 = (i —j + 2k) + u(28 + 47 — 5k).

SECTION - E [4% 3 =

12]

(This section comprises of 3 case-study/passage-based questions of 4 marks each with

subparts. The first and third case study questions have three subparts (i), (ii), (iii) of marks 2,

1, 1 respectively. The second case study question has two subparts of 2 marks each)

Q Read the text carefully and answer the questions:

36 Shama is studying in class XII. She wants do graduate in chemical engineering. Her main
subjects are mathematics, physics, and chemistry. In the examination, her probabilities of
getting grade A in these subjects are
0.2, 0.3, and 0.5 respectively.

(1) Find the probability that she gets
grade A in all subjects. [2 Marks]

(i1) Find the probability that she gets
grade A in no subjects.[1 Mark]

(i11) Find the probability that she gets
grade A in two subjects.[1 Mark]

OR

(ii1)) Find the probability that she gets
grade A in one subject.[1 Mark]

Read the text carefully and answer the questions:
A volleyball player serves the ball which takes a parabolic path given by the equation

h(t) = — % t? + 12—3 t + 1, where A(t)is the height of ball at any time t (in seconds), (t = 0)
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()Is h(t) a  continuous
function? Justify.
[2 Marks]

(i1) Find the time at which
the height of the ball is
maximum. [2
Marks]

Read the following passage and answer the following questions.

Ravi and Manish are playing Ludo at home during summer vacation. While rolling the
dice, Ravi's sister Jyoti observed and noted the possible outcomes of the throw every time
belongs to set {1,2,3,4,5,6}. Let A be the set of players while B be the set of all possible

outcomes.
(i) Let R: B — B be defined by R = {(x,y): y is divisible by x} Verify that whether R
isreflexive, symmetric and transitive. [2 Marks]

(i1) Jyoti wants to know the number of functions from A to B. Find the number of all
possiblefunctions. [1 Mark]
(111) Let R be a relation on B defined by
R ={(1,2),(2,2),(1,3),(3,4),(3,1),(4,3),(5,5)}. Then R is which kind of relation?

[1 Mark]

OR

(ii1) Jyoti wants to know the number of relations possible from A to B. Find the number of
possible relations. [1 Mark]
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NAVODAYA VIDYALAYA SAMITI - RO SHILLONG
WHOLE SYLLABUSPRACTICE PAPER SET II
(2024-25)

CLASS: XII
SUBJECT: MATHEMATICS (041)

MARKING SCHEME

Hints/Solution

Since A is a square matrix of order 3. Therefore,
adj (44) = 2 adj (4) = 4% adj (A){adj(kA) = k™ L adj (A)}
A =42 where 0(4) = n
A=16
Since, matrix A is skew symmetric matrix.
2 AT = —-A
AT+A=0

a=—-2andb =3
We have

f(x)=x*+ax+1

Therefore,
f'(x) =2x+a
Now,
the function f is strictly increasing on [1,2]
Therefore,
=f'(x)>0
=2x+a>0
= 2x > —a
=x>-a/2
Here, wehave 1 < x < 2
Thus,
—a/2>1
a>-—2

Det. is 2a? + 8a + 44
Acc. to given
2a’ +8a + 44 = 86
Sum of roots = —4
d

xd—;‘: + my = x%e”
divide by x
= ay + My =xe*

dx x y=xe




Page 125 of 190

Since, AB is defined, neither A nor B is singular i.e., they are non-
zero matrix and if AB = 0 both A and B are square matrix.So, A and B
are non-zero square matrices.
|-34AT| = (=3)°|AllA"]
= (-3)3x-3x-3
= —243

4
P(A) = ¢

P(ANB) = 10

P(B/A _P(AnB) 7/10 7
B/ ="p@y ~a/5 8
If angle @ is acute angle then a.b>0
(xt+ 37— 7k).(xi —xj + 4k) > 0
x2—-3x—-28>0
x+4)(x-7)>0 s g
So, x € R —[—4,7]. 4
—-,2
We know that, (axb) + (d. b) |d|?|b|
42|b| = 400
|b| =5

Given: z = 4x + 3y
z is minimum at B(16,16)
z =4(16) + 3(16)
z =112

1
—d
] x(x*+1) x
Multiply and divide by x° and by substitution we get option B.

= [5tan® (2x)dx

= fg{secz(Zx) — 1}dx
0

.1 :
= and operate limit on > (tan 2x — x) we get option A.

We have ,tan"'x +tan 1y = ¢
Diff. w.r.t.x , we get

1 1 dy _
1+x2  1+y2dx

(1+x3)dy+ A +y>)dx=0
We know that sin™?! ( 2a2) =2tan lafor—-1<a<1
1+a

5
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_1 (1-a? _
cosl( az)=2tan lafor0<a< o
1+a

tan‘l( 2a2) =2tan"lafor—1<a<1
1-a
2a
1-a?’
Given that maximum z = px + qy occurs at both the points (15,15)
and (0,20)
~15p+15g=0Xxp+20X%Xqg
= 15p=15g = 3p =¢q
If £ (x) is continuous at x = 0, then

lim £(x) = £(0)

I 1 — cos4x —
xlig)( 8x2 >_

. 2sin?2x
= -
xli{}') 8x2
k=1>"=k=1
Area = fol(\/E — x)dx

11
[2 3 X

Using above formula we get x =

_xf__

3 2
1

0

Both (A) and (R) are true and (R) is the correct explanation of (A).

( By continuity and differentiability of Modulus function )

We find that (4,2) R and (2,4)R but (4,4) €R. So, R is not transitive.
Consequently, Assertion is not true.

Reason is true as a relation on X is a subset of XxX.

SECTION - B
[This section comprises of solution of very short answer type questions (VSA) of 2 marks
each]

21 tan"lx +tan"ly = kil = (E — cot™?! x) + (g — cot™ 1! y) — il 1

5 2 5
4
=7 — (cot™lx + cot™ly) = <

T
= cot™lx +cot™ly = =

Since marginal revenue is the rate of change of total revenue with
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respect to the number
of units sold, we have

Marginal Revenue MR = Z—i =6x + 36

When x =5, MR = 6(5) + 36 = 66
Hence, the required marginal revenue is 66 Rs.

y = \/logx + \/logx + \/10gx + - to oo

y =logx + (y)

On squaring both side
y2=logx+y

Diff. w.r.t.x

dy 1 dy dy 1
ZYE—;-l—a:)(Zy—l)a—x

Hence proved.
OR

— ‘/acos‘1 t

Eqn (i) multiply by Eqn (ii), we get

Xy = ‘/asin‘1 t+cos™1t

T
Xy = w/az {sin‘1 X + cos”

Diff. w.r.t.x

dy
— =0
xdx+y

ay _y

dx  x
Hence proved.
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Given vectors a and ﬁ will be collinear,if

@ = mf for some scalar m
=>(2x+1)&—5=m{(x—2)&+5}
={2x+1) —-m(x—-2)}d—(m+1b=0
= 2x+1)—-m(kx—-2)=0and—-(m+1)=0
=>m=—1andx=§

We know that
cos?a + cos?B + cos?’y =1
1+cos2a 1 +c052,8+ 1+cos2y

2

_ 1+ cos 260

2
3+ cos2a + cos 2 + cos 2y = 2

cos 2a + cos 23 + cos2y = —1

Let ABCD be a parallelogram such thatAB = d andBC
AB + BC = AC

—=AC=d+Db=230+6]—2k

=b .Then,

|AC| = \/9+36+4—7
And 4B + BD = AD

— BD = AD — AB
—BD=b—-d=1+2j—8k

= |BD| =V1+ 4+ 64 =69

Unit vector along AC = ﬁ = —(31 + 6] — Zk)
BD 1 /a A ~
Unit vector along BD = o]~ ves (L + 2j — 8k)

SECTION - C

[This section comprises of solution short answer type questions (SA) of 3 marks each]
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Let the position of the kite at time t be at C.
~ BC =151.5m

Let AD be the boy who is flying the kite. <
Let AB=x=DE and DC =y

~ CE =BC — BE =151.5 = 150m

Iz
Now, in ACDE, : ":I

y? + x? = 1507

[=
i 15T
E

#
o
.
F
s
=y
'

( % =10 m/s)

dy 10,/y?2—1502 102502 — 1502
= — = =

dt y 250

10 x 200 8m/
- — =
250 m/s

(y = 250m)

Let x be the length of each edge of the cube, S be its surface area and V
be its volume at any time t,
Then, S = 6x2 and V = x3. It is given that (;—Z = k(constant)

av

It is given that R divides PQ externally in the ratio 1:2.

b}

. : s »
P2d +b) Qja —3
1x(@-3b)-2x(2d+b) _

. The position vector of R = = =3d +5b

Now,
Position vector of R + Position vector of Q (3d + 55) +(a- 35)
2 B 2

= 2d + b(Position vector of P)
Hence, P is the midpoint of RQ.

OR
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The required line is perpendicular to the lines which are parallel to
vectors

—

b, =21-2j+k andgz = i + 2] + 2k respectively.

So, its parallel to the vectorb = 51 X Ez-

- - - i j l’e ~
Now,b =by Xb,=|2 —2 1|=-61—3j+6k
1 2 2

Thus, the required line passes through the points (2, —1,3)and is

parallel to the vector b = —61 — 3} + 6k.
So, its vector equation is

7 = (20 —j + 3k) + A(—=61 — 3f + 6k)[using # = @ + Ab]|
Or,7 = (20 —j+k)+u(28+j— 2k) , where p = —31

8 V10—x
Wehavelzfzm X

B V10 — (10 — x)
S VI0—x +4/10- (10 - x)

b
dx | using propertyjf(x)dx
a

b
=ff(a+b—x)dx

R
I= fZ VI0O—x+vVx dx

Adding (i) and (ii), we get
20= [ 1dx=8-2=6
Hence ,1 =3

OR

Let] = erx (1+sin2x) dx = erx (1+Zsinxcos )dx

14+cos2x 2cos?x

1
= ] e2x <§seczx + tan x) dx
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Put2x = ¢ =>dx=§dt

—1f t(l t+t )dt
—2 e 2SeC 2 an2

I——e tan L4C= e tanx+C - using Jex(f/™ +
f(x)dx = exf(x) + C)

The subject of constraints are:
x—2y <2,
3x + 2y <12,
—3x+2y <3,

x=20y=0
On solving (i), we have A(0,—1), B(2,0)
On solving (ii), we have € (0, 6),D(4,0)
On solving (ii1), we have
E(-1,0),F(1,3)
It is observed that the feasible region OBGHJ is bounded.
Thus, we use corner point method to determine the
maximum value of z, wherez = 5x + 2y
Comer Point Corresponding value of z=0x+2y

B(2.0) 10

GG

HE D)

1(0. 5)

Hence, Z max = 19 at the point G (%, %)
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Let A denote the event that first engine is available when needed
and B, the event that second engine is available when needed.
Then, P(A) = P(B) = 0.95.

(i) Required probability = P(A N B)
= P(A)P(B) = (0.05) x (0.05) = 0.0025
(A, B are independent)

(ii) Required probability = P(AUB) = 1 — P(A)P(B)
=1 - (0.05) x (0.05) = 0.9975
(A, b are independent)

(iii)Required probability = P(A) + P(B) — 2P(A N B)
= P(A)+ P(B) — 2P(A).P(B)
= 095 + 0.95— 2 x0.95 x0.95 = 0.095
OR

Consider the following events:

Ei= Person selected 1s male,
E- = Perzon selected 15 female,
A = Person selected 15 grey hawed.
Clearly.
(A)] 1

pEpE)=L Bl Al-2 p[A |- L
EPEr 5 PlE ) T100° B, 200

e

P(E._)P[ % l
LE, )

. Required probability = P| % |=

[A ) [ A )
PE)P| jﬂ.—P(E-.;}PI =

I 5
__ 27100 _20
1.5 L. 1 91
__'1_+—}€
2100 2 400
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[This section comprises of solution of long answer type questions (LA) of 5 marks

each]

32.

Given equation of the curve isy = vx — 1
2 _
ye=x-1

5 1 B 3P
F = 2 =

- Area of shaded region. A = | (=1} de= |- —(x-1) |

1 o |

A

=| T(S —1)2
2
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1 i ] i
SCA=L ={2ClA=L sA"=_C
8 : 2 3

A =

4
g

= 9: or, AX=B,

The soluticn of this system of equations 15 given by
4 4 47[4]

X=A"" it g 1 3|9
¥ =3 Ay
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Differentiating with respect to x, we get

A T

g d y gayil
dy—=-2a’' -5 |sin2x = 2y—=—(a’ —b" |sin2x
e i
BRI 11
From (1), we obtain
23— (o + by =(a’ —b )eos 2x
Squanng (11} and {11} and adding. we geth
i et (S R B
i I(.".'-.'l L=

ﬂ?b!

1
12

dyy . 3 G
|; +yi—lat+b)
dx

Differentiating both sides with respect to x, we gat

e 2 : 2.2, A
L A © | Dividing both sides b’_‘,’fd%_i

R y? 3 el
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OR

We have,
xy"

Taking log on both sides, we get
mlogx+nlogy=(m+n)log(x+y)
Dafferentiating both sides with respect to x, we get

[ e+ mye = ey =y |
=

'
1% =Y M

¥lr+a) dr  Lx+]
Let Q be the image of point P(1, 6, 3) in the linef = yT_l = ?and M

be the foot ofperpendicular drawn from P to this line. Then, PM =
MQ

]
¥

f 5 { W / !
i T T e e i (1,6;3) 1 =i S Y

x -1 z—2
LetZ=X—=22—
1 2 3

Then the coordinates of M be given by(r, 2r + 1, 3r + 2).
The direction ratios of PM are proportional to r — 1,2r — 5,3r —
1.
Since PM is perpendicular to the given line. Therefore,
1r—1)+22r-5)+3@Br—-1) =0
14r-14 =0
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r = 1.
So, the coordinates of M are (1, 3,5).
Let(x4, y1,2,) be the coordinates of Q. Since M is the mid-point of
PQ
x,+1 yi+6 z1+3
= 1' = 3, = 5
2 2 2
x1:1, y1:0, 21:7
Thus, the coordinates of Q are (1,0,7). So, the Cartesian

equations of PQ are

x—1 y—-6 z-3 x—1 y—6 2z-3

1-1 0-6 7-3" 0 -6 4
And PQ =/(1-1)2+ (6 —0)2+ (3 —7)2 = 2V/13.

OR

We know that the shortest distance between the lines
#=a; + Ab, and # = @y + pb, is
given by

(@ — @). (b X by)
by X by

Comparing the given equations with the equations? = a; + /1b_1) and

7 =a, + ub,
a;=4i—)), b= (i+2]—-3k)
a =(i—j+2k), b, =(20+4f-5k)
(a, —a;) = =31+ 0f + 2k
by X b, =2 —]+ 0k
|b; % by| =5
4 (-3t + 0f + 2k). (2t — j + 0k)
-

—6 6
=l 5-%

SECTION - E

(@)

P(Grade A in Maths) = P(M) = 0.2
P(Grade A in Physics) = P(P) = 0.3
P(Grade A in Chemistry) = P(C) = 0.5

P(not A garde in Maths)= P(M) = 1 — 0.2 = 0.8
P(not A garde in Physics) = P(P) = 1 — 0.3 = 0.7
P(not A garde in Chemistry) = P(C) = 1 — 0.5 = 0.5
P(getting grade A in all subjects) = P(IM NPNC)= P(M) X
P(P) x P(C)
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= 0.2x03x05 = 0.03

(i1)
P(getting grade A in no subjects)= P(M) X P(P)X P(C) =
0.8x0.7x0.5 = 0.280

(iii)
P(getting grade A in 2 subjects)
> PMMNPNC)+PMNPNC)+ P(MNPNC)
=02 x 03%x 05+ 03 x05x%x 08+ 02x05x 0.7
= 0.03 + 0.12 + 0.07 = 0.22
P(getting grade A in 2 subjects ) = 0.22
OR
P(getting grade A in 1 subjects)
=> PMMNPNC)+PMNPNC)+ P(IMNPNC)
=0.2x%x07%x05+ 03x05x08 4+ 05x08x 0.7
= 0.07 + 0.12 + 0.028 = 0.47
P(getting grade A in 1 subjects) = 0.47
)
Given h(t) = =2t + =t + 1(t = 0)
It is a polynomial (in t) so it is a continuous function.
Since every polynomial function is continuous function

(ii)
h(t) = —2t2 + =t +1(t 2 0)

) . . dh
For height to be maximum or minimum-—- = 0

13 13
:>—7t+7=0:> t =—

14

d?h

4@’

= h(t) is maximum at t = —, sec

=-7<0

(i) Given: R: B — B be defined by R = {(x,y): y is divisible by x}
Reflexive: Let x € B, since x always divide x itself= (x,x) € R. So
reflexive.
Symmetric: (1,6) € R as 6 is divisible by 1 but (1,6) € R So not
symmetric.
Transitive: let (x,y) € R=vy is divisible by x=>y = Ax

let (y,z) € R>zisdivisible by y=z = uyy=z = u.A.x =
z is divisible by x
= (x,z) € R = So transitive.
Hence the given relation is Reflexive and Transitive but not
Symmetric.
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(i1))We have,
A= {S5D} = n(A) = 2and,
B={1,2,3,4,56}= n(B)=6
Number of functions from A to B is 62 = 36.

(ii1) Given, R be a relation on B defined by

R =1{(1,2),(2,2),(1,3),(3,4),(3,1),(4,3),(5,5)}
R is not reflexive since (1,1),(3,3),(4,4) € R
R is not symmetric as (1,2) € Rbut (2,1) € R
and, R is not transitive as (1,3) € Rand (3,1) € Rbut(1,1) € R
So R is neither reflexive nor symmetric nor transitive

OR

n(A) =2,n(B) = 6 > n(AXB) = 12
Total number of possible relations from A to B = 212
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NVS RO-SHILLONG
WHOLE SYLLABUS PRACTICE QUESTION PAPER SET-III
(2024-25)
CLASS: XII
SUBJECT: MATHEMATICS (041)
TIME: 3 HRS MAX MARKS:80
BLUE PRINT

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

Unit Typology of questions Total

Remembering | Applying | Analysing, Evaluating
and and creating

Understanding
1.Relations I1x2=2 4x1=4
and 2x1=2
functions.
2.Algebra 1x3=3
2x1=2
5x1=5
3.Calculus 1x7=7
2x1=2
5x1=5

4 Vector and | 1x3=3
Three 3x2=6
dimensional | 5x1=5
Geometry
5.Linear 2x1=2
Programming | 3x1=3
6.Probalbility | 1x2=2

Total 44
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Navodaya Vidyalaya Samiti, RO Shillong
WHOLE SYLLABUS PRACTICE PAPER SET-III
(2024-25)
Class-XII
Subject: Mathematics (041)
Time:3 Hours Maximum
Marks:80

General Instructions

General Instructions:
1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.
2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.
7.Use of calculators is not allowed.
SECTION-A [1X20=20]

Q1. If A, B are square matrices of order 3 , A in non singular and AB =0, then B is
a) Non singular b) null matrix ¢) singular d) unit
matrix.
b)
Q2.  LetR be a relation in the set N given by R ={ (a,b) : a+ 2 =b, b>6 } .Choose the
correct answer : a) (2,4) ER, b) (3.8) ER c)(6,8)ER d) (8,7)
€ R.

Q3. IfAisa?2rowed square matrix and I A I =6 then A. adj A=?

1/6 0 30 30 6 0
2 [ 0 1/6] 3 ol 9y 3 Do 6
x 0 O
Q4. Ifx, y, z are non zero real numbers , then the inverse of matrix A=|0 y 0

0 0 z
1S

a) — [0 1 0
xXyz
0 0 1
. 1 0 0
o 1 0
xXyz
0 0 1
Q5. The differential equation of the formz—z =f (%), is called

a) Non homogeneous differential equation
b) homogeneous differential equation

b=]10 y1 0

1
0 ; 0 C)EO}/ 0
z

100]
0 0 z

[x‘l 0 0] x 0 0
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¢) linear differential equation d) non linear differential equation

1 .
Range of cosec = x is
m T

o | L R L L I N e R

2025

Vs .
J_, sin*®xdx = ?

a) 0 b) = ¢) 2w d) =

. . . x—1 +3 z-5 . .
The Cartesian equation of a line are = yT == Its vector equation is

a) 7 =(1—2j+5k)+yQi+3j—k) b) #=(1+2j+5k)+y(i-3j—
)

o) 7 =(i—2j—5k)+yQi+3j—k) d)7=(1—3j+5k)+yi+3] -

k)

The integrating factor of the differential equation x dy/dx +y=x?, is

a) X b) x* c) 1/x d)—x.
b)

Which of the following function is decreasing in (0,%) ?

a) Sin2x b) tanx ) cosx d) cos 3x
b)

f 1+tan

dx is equal to :
1-tan

a) Sec’ (% —x)+c b) Sec? (% +x)+c c) log Isec(% —-x)l+c
d) log Isec(g +x)[+c
2x+7 ifx<2,

2x—7, if,x>2 1S

QI12. The point of discontinuity of the function f(x) = {

a) X=2 b)x=-1 c) x=0 d)yx =1
Q13. The three points P(-1,3,2), Q( -4,2, - 2), and R(5,5,k) are collinear then the

value of k is
a) 5 b) 10 c)8 d)7

QIl4. If A and B are two events such that P(A)="2,P(B)=1/3,P (A/B)=",then P (
AnB ) equals to
a) 1/12 b) 3/16 c)Va d)3/4
_ Vi+xZ+x _
Ql5. Ify= log(m_x> , then dy/dx =
-2 b 2V1+x2
D) T )=
Ql6.  Sin(tan x), IxI<1, is equal to
X 1 1
) Fiz b A °) It d)
Q17. Letthe vectors @ and b suchthat 1@ 1 = 3and 1D I ,ifdx b isa

2
c) NeEe d) none of these.

unit vector then angle between @ and b is

a) ¢ b 3 Ok 43
Q18. Probability that A speaks truth is 4/5 . A coin is tossed . A reports that a head
appears. The probability that it was actually head is
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a) 4/5 b) % o) 1/5 d) 2/5

ASSERTION-REASON BASED QUESTIONS
(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1
mark each.
Two statements are given, one labelled Assertion (A) and the other labelled
Reason (R). Select the correct answer from the options (A), (B), (C) and (D) as
given below.)
(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.
Q19. IfRistherelationintheset A={1,2,3,4,5} given R={(a,b):la-bl is
even },
Assertion (A ): R is an equivalence relation.

Reason ( R ): All elements of {1,3,5} are related to all elements of { 2,4} .

Q20. Assertion (A): The rate of change of area of a circle with respect to its radius r = 6
cm is 12 em? / cm.
Reason ( R ): Rate of change of area of a circle with respect to its radius r is dA/dr,
where A is the area of the circle.

SECTION B [2x5=10]
(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

Q21. Write the interval for the principal value of function cos'x and draw its graph.
OR

Find the value of tan™ (tan 2?”)

Q22. Two dice are thrown together. Let A be the event: Getting 6 on the first die , B be
the event: getting 2 on the 2™ die. Are the events A and B are independent ?

Q23. Find the intervals in which the function given by f(x) =sin 3x ,x € [0,%] , 1s (a)
increasing ,(b) decreasing .

OR
Find the intervals in which the function f given by f(x) = 4% — 6x* = 72x + 30 is (a)
increasing , (b) decreasing .

Q24. Integrate : [ " ix

(1+x)2

-2 M1 o 2 _
_2] and 12—[0 1] , find k sothat A°=kA-21 .

Q25. IfA-= [i

SECTION C [3x6=18]
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)
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n 2
5 cos“x

Q26. Evaluate

0 cosx+sinx

Q27. Find the shortest distance between the lines # =( i + 2] + 3k) +y(i — 3 + 2k)
and

T =(@4i+5]+6k)+m(i+3j+k)

Q28. Minimise Z = 3x + 5y subject to the constraints:
X+2y>10, x+y=>6,3x+y=>8 ,x,y=>0
OR
Solve graphically the following linear programming problem:
Maximise , Z = 6x + 3y, subject to the constraints :
4x+y=>80,3x+2y<150,x+5y=>115,x,y=>0
Q29.  Find the area enclosed by the parabola 4y = 3x” and the line 2y = 3x + 12 .

Q30. Find dy/dx, y = x*™ + 4*

Q31. If @=(51—j—3k)and b =(i+ 3j— 5k), then check whether @ + b and
G- b are perpendicular to each other .

SECTION D [5x4=20]
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

1 -1 1 -4 4 4

Q32. Given A=|1 -2 -=-2|(,B=|-7 1 3 ] , find AB and use the product to
2 1 3 5 -3 -1
solve the system of equation : x —y+z=4, x-2y—2z=9,2x +ty+3z=1

Q33. Using integration, find the area of the region in the first quadrant enclosed by the
Y-axis, the line y = x and the circle x> + y* = 32..

Q34. Find the perpendicular distance of the point (1, 0, 0) from the line xT_l =2

-3
% . Also, find the coordinates of the foot of the perpendicular and the equation of the

perpendicular.

Q35 Prove that the volume of the largest cone that can be inscribed in a sphere of radius
R is of the volume of the sphere.

OR
A window is in the form of a rectangle surmounted by a semicircular opening. The total
perimeter of the window is 10 m. Find the dimensions of the window to admit maximum
light through the whole opening.

SECTION- E [ 4x3=12]
(This section comprises of 3 case-study/passage-based questions of 4 marks each
with subparts. The first two case study questions have three subparts (i), (i1), (iii) of marks
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1, 1, 2 respectively. The third case study question has two subparts of 2 marks each)

Q36 LetA={l1,2,3,..9} and R be the relation in A x A defined by (a, b) R (c, d) ifa
+d=Db+cfor(a,b),(c,d)in AxA.
1) Write yes or no. Relation is reflexive. (1)
i1) Whether R symmetric ? (1)
i) Write the elements related to (2,5). (2)
OR
show that R is an equivalent relation ?

37.  Read the following text carefully and answer the questions that follow: An Apache
helicopter of the enemy is flying along the curve given by y = x* + 7.

2
y=Xx +7 |

D

§3.7)

A soldier, placed at (3, 7) want to shoot down the helicopter when it is nearest to him.
1. IfP (x;, y1) be the position of a helicopter on curve y = x> + 7, then find
distance D from P to soldier place at (3, 7) in terms of x. (1)
11. Find the critical point such that distance is minimum. (D)
1. . Verify by second derivative test that distance is minimum at (1, 8).  (2)
OR
Find the minimum distance between soldier and helicopter? 2)
38. Nisha and Ayushi appeared for first round of an interview for two vacancies.

The probability of Nisha’s selection is 1/3 and that of Ayushi’s selection is 2 .
1) Find the probability that only one of them is selected. (D)
i) The probability that none of them is selected. (1)
1) Find the probability that at least one of them is selected. 2)
OR
Find the probability that both of them are selected. 2)
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Answer

c) singular

¢) (6,8)

O gl

b)

b) homogeneous differential equation

b[5 3] 10

a) 0

d)# =(1—3j+5k) +y(2i+3j - k)

a) X

C)cosx

d)

a) x=2

c)8

c) Va

¢)

X
)

b)%

a) 4/5

c) A is true but R is false

a) Both A and R is true and R is the correct explanation of A.

Range of cos™ x is [0,m]
OR,
-m/3

V=4/3 11, dv/dt=8/3  r’dr/dt,
25=8/3mr* dr/dt, dr/dt ==,
8nr
Now,S=4m e
Ds/dt=8mrdr/dt = 8mr. (

75
8mr2

)=75/t= 75/5= 25 cm’/s
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f(x)= sin3x , f(x) = 3 cos3x
f(x) 0,cos3x =0=>=3x =2, as x€ [0,7]

X =3

f(x) is increasing in [0, g) , and decreasing in (g,g)
OR,

F(x)=4x> — 6x* — 72x +30

f(x) = 12x* — 12x — 72 = 12(x — 3)(x+2).
f(x)=0=>x=-2,3.

Here, f(x) is increasing in ( -o0, —2) U (3, ),
Decreasing in (-2,3).

j‘ (1+x-1)e* dx
1+ x)2 (1 + x)?

f[(1+x)2 (1+x)2 f(1+x) (1+x)2]e dx

1
=e*—+c
1+x

A:LBL Iﬁ] Az:[i _2][4 ] [4 —4]

Now, A’ =kA - 21>[4 —4] 4k :gllﬂ [
> K=1

cos?x

Let, I= (2

0 cosx+sinx

T 2T
T cos“(z—x
By G

0 cos(Z—x)+sin(;-x)

T .2
2 sin®x

) ) 0 cosx:l:sin
Addmg (1) and (ii) :
cos?x+sin?x
o = [3ostxrsin’x

0 cosx+sinx
2l=|2——dx
fO cosx+smx !
1
= 2—dx,

—tan2X x
0 1-tan 5. 2tany

—+—
1+tan2§ 1+tan2§

n 1+tan?Z
2 2

:fo 1—tan2§+2tan§

Let, tang = t. Then, d(tang)Zdt, (sec’ 2)1/2 dx= dt,
Also, x=0, t = tan0=0, x =§, t= tan %1,
_ 2dt 1 dt

2= fO 2ti1-t2 f 0 (/D) -(t-1)2)

_H 1 V2+(t-1) 1
22\/21 \/—(tl){_ log

V2+1
0 V2 \/—1|
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Here, a7 =(1+2) +3k), b, = (I — 3] + 2k)
2312—(4L+5]+6k),,b2 (2i + 3]+ k)
a, —a, ==(31+ 3]+ 3k)
[t Tk N
b;Xb, =1 -3 2|=—71+0.j+9k

2 3 1

(@;—ap).(biXby) _ 6
Hence, SD = ——— =
’ |b1XDb,| V112

Drawing of graph and finding of feasible region ABCD :
Corner points Value of Z
(0,8) 40
(1,5) 28
(2,4) 26(minimum)
(10,0) 30

Drawing correct ﬁgure
Solving 4y = 3x* 2y 3x +12 gives,x=-2,4
Area = f42 202 dx — f x?dx =30 units.

Taking u =x i of y= xSlnx +4%,
Y =u+4*

Dy/dx = du/dx + d/dx(4%)
= du/dx +4" (log4)
Now, u=x""
Log (u) = sinxlogx
Differentiating w.r.t x:
1/u du/dx = sinx/x + logx cosx
Du/dx = u(sinx/x + logx cosx)
Du/dx = x™™ ('sinx/x + logx cosx)

Thus from (i) ; dy/dx = x*™ (sinx/x + logx cosx) + 4 (log4)

—j—3k)+(i+3j—5k)=(61+2j—8k)
—j—3k)-(i1+3/—5k)=(4i—4j+2k)

(5t
(5t

(@+ b).(d—b)=24816=0

Hence, (d + b) and a — 7)) are perpendicular to each
other.
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Here, AB=|1 -2 -=-2||-7 1 3
2 1 3 5 -3 -1
=81

Hence, Al= % ,
Now the system can be written as , AX =D,

1 -1 1 X 4
Where, A=|1 -2 =2}, XZ[yl,DZ 9],

2, 1 3 z 1
Hence , X=A"D,

-4 4 4114 24 3
=18 (-7 1 3 (|9|=1/8|-16|=|-2
5 -3 -1l —8 -1

1 -1 1][—4 4 4

Given, equation of circle is x* + y* = 32

Given ,equation of line is y = x

Solving (i) and (ii) to get the points of intersection are ( 4, 4)
and (4, -4).

So, given line and the circle intersect in the first quadrant at
point A(4, 4) and The circle cut the Y-axis at point B (0,4v/2 ).
Proper sketch of the graph of given curves,

Area of the required region:

4 42
Joydy + [, "/32 —yidy

2 42
=51+ 1), @V2)2 - y2dy
y1/(4ﬁ)2—y2 2
= 14(16-0) + —— Wf)

sin-12_| 42
2| 4

=4m unit

Any point P on the line is (2k +1, - 3k -1,8k — 10)
Let P be the foot of the perpendicular drawn from A (1,0,0)
Hence D R of PA is 2k, -3 k-1, 8k —10.
Since DR of the given lineis2,-3,8.
Hence, 2(2k) + (-3)(-3k— 1) + 8(8k — 10) =0
77k =77=>k = 1.
Hence foot of the perpendicular is (3, - 4, -2)
The equation of the perpendicular with DR 2, -4, -2 is
x—3 y+4 z+2
2 -4 =2

P(A=1/3,P(A)=1-1/3=2/3,P(B)=1/2 ,P(B)="%
1) P( only one of them is selected) = P(A)P(B) +
P(AYP(B)=1/3 .1/2 +2/3.1/2=3/6 ="
i) P(at least one of them will be selected)
= 1 — P(none of them will be selected)
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=1-PAANB)=1-2/3.%=1-1/3=2/3

1) Yes reflexive.
i) Symmetric.
iii)

1) Distance of the point P(x,y) from (3,7) is

D=(x—3)2+(y—7)2 ={/(x —=3)2+ (x2+ 7 — 7)?

=/ (x — 3)2 + (x2)2 —\/(x —3)% + x*
i1) Now, for extreme Value of D, d/dx (D*) =0
2(x-3)+4x°=0=>2x"+x-3=0=>x=1.
For,x=1,y=8.
d°’D/dx* = 2+ 12x*, which is + ve for x = 1.
Hence D is minimum at the point (1,8).
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Navodaya Vidyalaya Samiti, RO Shillong
WHOLE SYLLABUS PRACTICE PAPER SET-IV
(2024-25)
Class-XII
Subject: Mathematics (041)
Time:3 Hours Maximum
Marks:80

General Instructions

General Instructions:

1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.

4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.

5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

7.Use of calculators is not allowed.

Section A
This section contains multiple choice question (MCQ) of 1 mark each
0 k -2
If a matrix A = <3 0 3 ) is a singular matrix. Then the value of k is
2 -3 0
A) -3 B) 3
C) all real values D) None of these

The number of square matrices or order 3 x 3 whose every entry is either -1 or 3 is
B) 9 B) 18
C) 512 D) None of these

. Function f(x) = %xB + %xz +x—102is
A) Increasing B) Strictly increasing
C) Decreasing D) Strictly decreasing

. If |A| =4 where A is a square matrix of order 3, then the value of |adj A| + |A/| is
A) 64 B) 12
C) 20 D) None of these

. . . . d
Integrating factor of the differential equation dy

2y X logx is
X X
A) logx B) x

C) e* D) none of these
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. The diagonal elements of a skew-symmetric matrix are

A) 0 B) 1

C) —1 D) None of these
0 2b -2

. If amatrix A = < 3 1 3 ) is a symmetric matrix. Then the correct
3a 3 -1

statement from the following is

B) ab =1 B) ab=-1

C)at+tb=

. In a single throw of a die, A = event of getting odd numbers and B = event of

getting prime numbers, then

B) A and B are independent events B) A and B are not independent
events

C) P(A|B) =§ D) None of these

. Projection of the vector @ = i — 2j + 4k on the vector b=2i- 3j —kis
2V14
7

A) 0 B)
C) 4 D) None of these

.If|?i><i))| =4.d-b=3and |E| = 5, then @ is
A) A zero vector B) Vector with magnitude 2 units
C) A unit vector D) None of these

. In a linear programming problem, feasible region is the region where

A) All possible solutions satisfying all the constraints of the problems exist.
B) Only optimal solution exist

C) Only non-negative solutions exist

D) None of these

2¥-3% .
| o dxis

A T C B) () 108 (3) - (3) 108 (5) + ¢

O (— %)x log (%) +C D) None of these

: f_33 x”cosxdx is
A) 0 B) 1
O -1 D) None of these

. General solution of the differential equation xdx + ydy=01is a
A) Parabola B) Circle
C) Hyperbola D) Ellipse
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. Domain of y = sin~1(2x — 1) is
A) [-11] B) [0,2]
C) [0,1] D) None of these

. The corner points of the feasible region of an LPP are (0,4),(0.6,1.6) and (3,0) .
The minimum value of the objective function z = 4x + 6y occurs at
A) (0.6,1.6) only B) (3,0) only
C) (0.6,1.6) and (3,0) only D) at every point of the line segment
joining points (3,0) and (0.6,1.6)

. The relation described by R = {(a,b): a <b, a,b are natural numbers} is
A) Equivalence relation B) Not reflexive
C) Not symmetric D) Not transitive

. Area of the region bounded by x-axis, x> = 12y and the line x = 3 in the first
quadrant is
A) 3 sq units B) 9 sq units
C) 4.5 sq units D) None of these

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying I mark
each. Two statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the options (4), (B), (C) and (D) as given below.)

(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.

. Assertion(A): f(x) = [x] is not differentiable at integral points.
Reason(R) : If a function is not differentiable at a point, then it in not continuous
thereat.

. Assertion(A): f(x) = x”, where x is any prime number is one-one function.
Reason(R):A function is one — one if f(x1) = f(x3) = x4 = x5 forall x4, x, €
domain

Section B

This section contains 5 very short answer type (VSA) of 2 marks each
-1 1-sin@
cosO

. Simplify: tan

. Find the rate of change in the area of a circle with respect to its radius when the
radius is 10 cm.
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23. Find the derivative of tan™! x with respect to sin~! x, x€ [—1,1]
OR,
d%y

Find@ ifx =a(1+ cosO) andy = a(0 + sin0)

24. Let, a, B and y be the angles made by a vector with the three co-ordinate axes.
Find the value of  cos? a + cos? B + cos? y.
OR,
If @b and € are three unit vectors such that @+ b + ¢ = 6, find the angle
between the vectors @ and b.

25. Find the unit vector which is perpendicular to the vectors 31 —j and 1+ 2j—
5k.

SECTION C
This section contains 6 short answer type (SA) of 3 marks each

. The volume of a cube is increasing at a constant rate. Prove that the increase in
surface area varies inversely as the length of the edge of the cube.

4sin0
. Show that y = %

— 0 is an increasing function of @in [0, g]

1-x  7y-14  z-3

. Find the value of p so that the lines 3 and — =

2p 2 3p
right angles.
OR,
Find the value of k if the points (k,-10,3),(1,-1,3) and (3,5,3) are collinear.

2
. Bvaluate the integral: [ m

OR,
Evaluate the integral: f02(2 — x)™xdx

. Determine the maximum value of z =11x+7y subject to the constraints
2x+y<6,x<2,x>0,y>0
. Two dice are thrown together and the total score is noted. The events E,F and G
are ‘a total score of 4°, ‘a total score of 9 or more’ and ‘a total score divisible by 5’
respectively.
Calculate P(E), P(F) and P(G) and decide which pairs of events are independent.
OR,

The probability that A hits the target is ; and the probability that B hits the target
,1s %.If both try to hit the target independently ,find the probability that the target is hit.
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Section D
This section contains 4long answer type (LA) of 5 marks each
32. Find the area of the region bounded by the curves x’=y,y=x+2 and x-axis, using
integration.
2 -3 5
33.If A=[3 2 —4| find A 1Use it to solve the system of equations
1 1 -2
2x -3y+5z=11;3x+2y-4z=-5;x+y-2z=-3

34.Show that the differential equation x% sin(%) + x - ysin(%)zo is
homogeneous.Find the particular solution of this differential equation,given that x=1
when y=§

OR,
Classify the differential equation % + 2tanx. y =sinx on the basis of its order degree .

Find the particular solution of this differential equation given that y=0 when ng

35.Find the distance between the line g — 1_—_12 and another line parallel to it and
passing through the point (4,0, -5).

OR,
Find the co-ordinates of the foot of perpendicular and the length of the perpendicular
drawn from the point P(5,4,2) to the line # = —i+ 3j+ k + l(i\l + 35 — E), where 4 is
a scalar. Also, find the image of P in this line .

Section E
This section contains 3 case study based questions of 4 marks each

36. Case study — 1

A potter made a mud vessel where the shape of the pot is based on f(x) = |x — 3| +
[x — 2|, where f(x) represents the height of the pot.

(A)When x > 4, what will be the height of the pot in terms of x? 1 mark
(B) Will the slope of the pot vary with the value of x? 1 mark
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(C) What is % atx =37 2 marks
OR,
(C) Will the potter be able to make a pot using the function f(x) =[x]? 2 mark
37. Case study — 2

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 sapling 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 given information, answer the following questions:
(A)Let, f: R — R be defined by f(x) = x — 4, then find the range of f(x). 1 mark

(B) Is f one-one? 1 mark
(C) Let, R={(L;,Ly): L; || L, where L;,L,€L}, then, show that R is an equivalence
relation. 2 marks
OR,
(C) Write the equivalence class of the line 3x — 4y = 5. 2 marks
. Case study - 3

Jyotti CNC 1is the largest CNC (Computer Numerical Control) machine
manufacturing company of India. Their unit in Bhubaneswar, Odisha has three
machine operators A,B and C. The operators supervise the machines while they
execute the task and make any necessary adjustments to produce a better result.
Their main focus is to minimize defects as it increased the cost of operations.

— =
T e R
-

The first operator a produces 1% defective items, whereas the other two operators
B and C produces 5% and 7% defective items respectively.
Machine % of the time on the
operators job
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A 50%
B 30%
C 20%

Based on the given information, answer the following questions:

(A)What is the conditional probability that the defective item is produced by the
operator A? 2 marks

(B) The factory in charge wants to do a quality check. During inspection he picks
on item from the stockpile at random. If the chosen item is defective, then what
is the probability that it is not produced by the operator C? 2 marks
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=tan~! (tan (E — g)) _r_
4 2 4

Answer: let, r be the radius of the circle
Then, A = area of the circle = r?
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dA
Then, — = 27itr
dr

At,r=10 cm, z—‘: = 20w cm?/cm

d —
Cd(tan"lx) _ gy(tan™'x)
" d(sin~1x) %(sin‘1 x)

1

A1 — v2
— A+x? 1-x
! 1+ x?

V1-x2

0

23(0R) dy 1+cos  2cos’; N

dx B —sin@ B -2 Singcosg B o 2
27772

So,

d?y d (dy) d ( ) 20d6 _
—=—|—= cot- -cosec
dx? dx \dx dx 2 dx

cosec??
2 2

: 1cosec3Zsec?
—sin@ 4 2 2

let the vector be ¥ =ai+ bj+cj

a
A/Q, cosa = —_
Q’ | | va2+b%2+c?

. . — b = c
Similarly, cosf = N and cosy = PRI

So, cos? a + cos? B + cos?y = 1.

24(0R) B’ =

we have, H+E+?=6:>E’+E=—3:>|ﬁ’+b|
|—¢|?

> a2+ |b| +2d-b = [¢]?

>1+1 +2|?i||3|cos¢9 =1=cosf=——
2

9=3
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=5i{+15j+7k

So, unit vector along the perpendicular to the
dxb
Vectors=g—>:
|a><b|
5i+15j + 7k

=1
V299

: let, 1 be the length of the edge of the cube and V
be the volume
So, V="

A/Q, % =k=> % (I3) = k, k being a constant

dl k
So,—=—
*dt 312

Then, S = surface are of the cube = 6I°
as dl k 4k as constant

SO,E—lzla—lzlﬁ—T:l’E— ;

Thus, change of S is inversely proportional to 1.

Hence proved

__ 4sin6
Here’ y= 2+cosO

dy _ 8cos0+4 cos? 9+4 sin? 9—(4+4L’0s9+cos2 9)

*do (24co0s6)2
_ cos6(4 — cos0)

(2 + cosB)?

So

For 6in [0,5],0 < cos6 < 1
4 — cos0 > 0and(2 + cos0)? >

0

Hence,
dy _ (non-negative quantity)(positive quantity) non
de positive quantity -

negative quantity

d . o T
Thus, d—z = 0 = y is increasing in [O, E]
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. . 1
Given lines are — = —— =

e
7-7x _ y;S
3p 1 L
Tle d.rs of the lines (i) and (ii) are
2
a1='3 . b1=7p ) C1=2

_—3p _ —_
aZ—T ) bz—l, C2--5

Two lines (i) and (ii)are at right angle if
a|a; +b1b +CC2 =0

=(-3) (— 37") + (27”) D+ @)(=5)=0

70
:>9p+2p=70:>p:—1

28(OR)

let, the given points be A(k,-10,3),B(1,-1,3) and
C(3,5,3) respectively.

Since, A,B and C are collinear,

The d.rs of the lines AB and BC are in proportion

The d.rs of the line AB are 1-k,9 and 0
The d.rs of the line BC are 2 ,6 and 0

According to the question
1-k 9 0

5 = =—
2 6 0
>k=-2
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x2
f @i rs ™
1 (5% +1) - (x*+5)
a Zf (x2 + 1)(x2 + 5)

_1f( 5 1 )d
“2)\2+5 2+1)Y

1 ( X
=_-(v5tan" 1= — tan‘lx) +c
4 V5

29(OR)

: I = f02(2 — x)™xdx

:szm(z—x)dijf(x)dxzjbf(a+b—x)dx

2xm+1 xm+2 2

:m+1_m+20

2m+2 2m+2

:m+1_m+2_0+0

2m+2

T (m+1)(m+2)

For graph 2
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The corner points areO(0,0),C(2,0),a(2,2) and B(0,6)
The maximum value of Z is 42 and which attained at
B(0,6)

When two dice are thrown together, the number of
possible outcomes=36

Given

E:event of outcomes whose total score is 4
={1,3)2,2)3,1)}

F: event of outcomes whose total score is 9 or more
{(3,6)(4,5),(4,6)(5,4),(5,5),(5,6),(6,3),(6,4),(6,5)}

G: event of outcomes whose total score is divisible by
5

{(1,4)(2,3),(3,2),(4,1),(2,3),(3,2),(4,1),(4,6),(5,5),(6,4)}

: P(E) =, P(F) =1, P(G) =1
EN F={}, EN G={},FNG={(4,6),(5,5).(6:4)}

P(ENF)=0
P(E)XP(F)=
P(EN F) #P(E)XP(F)

E and F are not independent

PEENG)=0
1 _5_5
P(E)XP(G)=E X 5 71e
~ P(En G) #P(E)xP(G)
E and G are not independent
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P(FN G)=%
1_5_5
P(F)xP(G)=Z Tl
=~ P(Fn G) #P(F)xP(G)
F and G are not independent

No pairs are independent

Probability that A hits the target,P(A)=
Probability that B hits the target,P(B)=

Probability that A does not hit the target,P(4)=1 —
2

3
Probability that B does not hit the target,P(B)=1 — :

Probability that the target is hit=At least one of them
hit the target
=1 - P(4) P(B)

and x-axis

The points of intersection of the curves (i) and (ii) is
given by

X’=x+2 = x’-x-2=0=>x=-1,2

Area of the shaded region= f__zl(x +2)dx + f_ol x2dx

-1 0
x2 x3
= [z +2 +5],

Figure 1
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5 .
=, square units

2 -3 5

A=|3 2 —4| = |Al=1
1 1 -2

~ A7 exist

Calculation of co-factor ofA

A11=0  Ap=2  Ag;=1
Az1=-1  Ap=-9 Axp=-5
A31= 2 A32= 23 A33= 13

0 -1 2
AdjA=|2 -9 23
1 -5 13
) 0 1 —2]

Al=
4]

adjA=|-2 9 -23

-1 5 -13

The given system of equations can be written in
matrix form as
2 -3 5x 11
3 2 -4 ly = —5]
1 1 =21tz -3
=>AX=B

=>X=A4"1B
0 1 -217[11
=>X=[-2 9 —23”—5]
-1 5 -13]1-3
x1 [1
- | =[2
113

ax=1,y=2 ,z=3
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. . . . . d .
Given differential equation is xd—i s1n(§) + x -

ysin (§)=0

The equation (i) will reduces to

dv vXx vx

vV+X— =—- cosec|— ) = v-cosecv
dx x x

dv

dx

R dx
=>-smvdv=7

=X = =-Cosecyv

Integrating

-[ sinvdv =/ %
=cosv=logx+C

= cos§=logx +C

Putting

y=§,x=1 in (ii),we get

cos(g) =logl +C

=>C=0

Hence the particular solution is
cos % =logx

34(OR) % + 2tanx.y =sinx is a linear equation of degree 1.

The given differential equation is % + 2tanx.y
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=sinX........(I)
LF=e/pdx
=ef 2tanxdx

=sec2x

Multiplying both sides of equation (i) by L.F we get
y.(LF)=[ sinx.sec?x dx
y.seczx =secx+ C

When y=0 , x= g
(i) = C=-2

Putting the value of C in (ii),we get
y.seczx = secx -2

=>y=c0sX-2€0S%X

Which the required particular solution.

. . . X 2 1-z x—0
Given line is 2 — = ~

—(i)

z—-1
1

A line parallel to (i) and passing through (4,0,-

~a;=3j+k ,a,=4i —Skand b=2i +2j + k

a, — a;=(4i — 5k) — (3j + k)=4i — 3j — 6k

Lt d ok _
(a; —ay) xb=|4 -3 —e|=9i-16f+14k
2 2 1

|b|=V2% + 22 + 12=3
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So, required distance between the parallel lines
(i) and (ii) is given by
|(@; — @) x b|

|b|

|91 —16j + 14k|
B 3
_ V81+256 +196

3
V533 .
= Tunlts

35(0R)

Given line is
F=—1+3j+k+A(21+3j—k)
It can be written in Cartesian form as

Let Q(a, B,y) be the foot of perpendicular drawn from
P(5,4,2) to the line (i) and P/ (x4, y,,2,) be the image of P
on the line (i)
© Q(a, B,7) lie on line (i)
a+l -3 y-1
—_—,—— T — T A

2 3 -1

> a=24-1; f=32+3 ; y= -4 +1

Now,PQ=(a—5)i + (B—4)] + (y-2)k
Obviously P—Q) 1b
:>P_Q).3=0

>@-52+ (pB-4)3+¥-2)(-1)=0

=>2a +3p -y -20=0
=222-1) + 3BA+3 ) -(-4 +1) -20=0
=>1=1

Hence the co-ordinates of the foot of perpendicular Q are
(1,6,0)
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- Length of perpendicular
JGE-1)2+(4—-6)%2+ (2 —0)2
=2+/6 units

Also ,Since Q is the mid point of PP’
. 1_x1+5

6=

= X1 = -3
y1+4

2 :>y1=8

z1+2

0=
2
Therefore required image is (-3,8,-2)

=Z1= -2

A potter made a mud vessel where the shape of the pot is
based on f(x) = |x — 3| + |x — 2|, where f(x) represents the
height of the pot.

(D) When x > 4, what will be the height of the pot
in terms of x?
Answer: when x >4, then x—3> 0 and x - 2 > 0 so, f(x) =
x-3+x-2=2x-5

(E) Will the slope of the pot vary with the value of x?

Answer:
we can redefine f(x)
—2x+5, x<2
fx)=1, 2<x<3
2x — 5, x=3
We can see that, for slope of the pot is — 2 when
x<2
0Owhen2 <x <3
2 when x > 3
So, slopes vary for value of x

(F) What is % atx =3?

Answer:
LHD =lim,_,o-
And,

fB+h)—-f(3) . 1-1
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. 2h
= llmh_>0+ 7 = 2

RHD == lim,,_,+ [22@

So, derivative does not exist at x =3

OR,
(C) Will the potter be able to make a pot using the
function f(x) =[x]?
Answer: As the function f(x) =[x] is discontinuous
at every integral points, so he can only construct
pots of height always less than 1 units.

(A)Let, f: R — R be defined by f(x) = x — 4, then find the
range of f(x).
Answer: for x ER, — o <x <o =2 -—w0o<x—4<
e 0]

So, range of f(x) =R

(B)Is f one-one?

Answer: let, x;,x; be two arbitrary entries in R
such that f(x;) = f(x;)

=>x1—-4=x,—4

=X1 = X3
Hence, f is one — one

(O)Let, R={(L;,L>): L; || L, where Li,L,EL}, then, show
that R is an equivalence relation.
Answer: R is symmetric as for any L€ L, L; || L;
SO, (Ll,Ll)E R for any L:€L
Again, (L1,L2)ER =L || L=L; || Li=(Ly,L1))ER
So, R is symmetric
Moreover,
(L1, L2)ER, (La,L3)ER=L; || LandL, || L3=L; ||
Li;=>(Li,L3)ER
So, R is transitive
And, hence R is equivalence relation

OR,
(C) Write the equivalence class of the line 3x — 4y = 5.
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Answer: [3x — 4y =5]={3x — 4y = k: kE R}

(C)What is the conditional probability that the
defective item is produced by the operator A?

Answer:
Let, D be the event that product is defective and E,
be the event that it produced by operator A

P(E1)P(D|E
So, P(E,|D) = ZELPDIEY 1;(;)' 1

50 1
100 " 100 2

~ 50 1 30 5 20 7
Zx—tx—f—x— 3%
100 100 100 100 100 100

(B)The factory in charge wants to do a quality check.
During inspection he picks on item from the stockpile at
random. If the chosen item is defective, then what is the
probability that it is not produced by the operator C?
Answer: P(defective items not produce by C)
=1 — P(defective item produced by C)

_q _{_ PE)PODIES)
= 1—-P(E;|D) =1 o

20 7
—1_ 100 " 100 :1_2
50 1 30 5 20 7
X X X 34
100 100 100 100 100 100
20 10

T34 17
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NVS RO-SHILLONG
WHOLE SYLLABUS PRACTICE QUESTION PAPER SET-V
(2024-25)
CLASS: XII
SUBJECT: MATHEMATICS (041)

TIME: 3 HRS MAX MARKS:80
BLUE PRINT
General Instructions:
1. This Question paper contains - five sections A, B, C, D and E. Each section is
compulsory. However, there are internal choices in some questions.
2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA)-type questions of 2 marks each.
4. Section C has 6 Short Answer (SA)-type questions of 3 marks each.
5. Section D has 4 Long Answer (LA)-type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of
assessment (4 marks each) with sub parts.

S1. No. | Typology of question Total marks Weightage

1 Remembering 44 55
Understanding
2 Application 20 25
3 Analysing 16 20

Evaluating
Creating

Total

100

Type of
Question

No. of
Questions

Total mark

Weightage

MCQ 20

20 25

VSA 05

10 12.5

SA 06

18 22.5

LA 04

20 25

Case Base 3

12 15

38

80 100

Unit wise Weightage

Unit

Mark

Relation Function

Algebra

Calculus

Vector & Geometry

LPP

I[N | W] D [[—

Probability

[Blioo [ 35 1S o0
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Navodaya Vidyalaya Samiti, RO Shillong
WHOLE SYLLABUS PRACTICE PAPER SET-V
(2024-25)
Class-XII
Subject: Mathematics (041)
Time:3 Hours Maximum Marks:80
General Instructions:

1. This Question paper contains 38 questions. All questions are compulsory.

1. This Question paper is divided into five Sections - A, B, C, D and E.

iil. In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs)
and Questions no. 19

are Assertion-Reason based questions of 1 mark each.

iv. In Section B, Questions no. 21 to 25 are Very Short Answer (VSA)-type
questions, carrying 2 marks each.
In Section C, Questions no. 26 to 31 are Short Answer (SA)-type
questions, carrying 3 marks each.
In Section D, Questions no. 32 to 35 are Long Answer (LA)-type
questions, carrying 5 marks each.
In Section E, Questions no. 36 to 38 are Case study-based questions,
carrying 4 marks each.
There is no overall choice. However, an internal choice has been provided
in 2 questions in Section B, 3 questions in Section C, 2 questions in
Section D and one subpart each in 2 questions of Section E.
Use of calculator is not allowed.

SECTION A
(This section comprises of Multiple Choice Question of 1 mark each)
5 0 0
Q1. If for a square matrix A, A.(adjA)=|0 5 0], then the value of |A| +
0 0 5

ladjA| is

a. 20 b. 30 c. 45 d. None of
these.
Q2. Assume X, Y, Z ,W and P are matrices of order 2xn,3 xk,2xp,nx 3 and
p x k respectively. Then the restriction on n ,k and p so that PY + WY will be defined
are:

a. k=3,p=n b. k is arbitrary, p =2 c. p is arbitrary, k=3
d. k=2,p=3
Q3. The interval in which the function f defined by f(x) = € is strictly increasing, is

a. [1,0) b. (-,0) c. (-o0,00) d. (0, )
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Q4. If A B and are non-singular matrices of same order with det(A) = 5, then
det( B~1AB)? is equal to
a. 5 b. 5° c. 5 d.s’
Q5. The value of n such that the differential equation x" Z—z =vy(logy — logx + 1),

where x & y are positive real number is homogeneous, is

a. 0 b. 1 c.2 d. 3
Q6. If the points (x1,y1), (X2,y2) and (x; +x, y; +y,) are collinear, then x;y,
is equal to

a. Xy, ) b. x; ) C. X3V, d. None of these.

0 2 ¢
Q7.IfA= <—2 a —b) is a skew symmetric matrix, then value of a+b-+c is
5 7 0

a. 0 b. 2 c. 5 d. None of these
Q.8. For any two events A and B , if P(A) = % , P(E)Zg & P(AN B) :% , then

P(5) is

3 8 5
a. = b. - c. = d -
8 9 8 4

Q9. For what value of ‘a’ the vectors 2i-3j+4k and ai+6j-8k are collinear

a. 5 b. 4 c. 7 d. None
Q10.If|a’| =3, |b"| =4 and |a” + b”| =5, then value of |a” — b"| is

a. 3 b. 4 c. 5 d. 8

Q11. Ofall the points of the feasible region, for maximum or minimum of objective
function, the point lies

a. Inside the feasible region b. At the boundary line of
the feasible region.
c. Vertex point of the boundary of the feasible region d. None of these

Q2. [— &

——— 1§
xcos? (1+logx)

a. tan|l+ logx| +c¢ b. I+logx +¢ c. Sec(1+logx) + ¢
d. None of these

Q13. [% Sin®x dx is
2

a. 0 b. 1 c. 2 d. None of these
Q14. Find the value of m+n , where m & n are order and degree of differential
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equation

a. -1
Q15. Tan'l{sin(-g)} is

a. T b. =
2
15 .
Ql6. [, [x]dx is

a. 0.5 b. 1 c.2.5 d. None of these
Q17. The function f: R — Z defined by f(x) = [x] , where [. ] denotes the greatest
integer function, is

Continuous at x=2.5 but not differentiable at x =2.5

Not Continuous at x = 2.5 but differentiable at x = 2.5

Not Continuous at x = 2.5 and not differentiable at x=2.5

Continuous as well as differentiable at x = 2.5

Q18. A student observes an open-air Honeybee nest on the branch of a tree, whose

plane figure is parabolic shape given by x> = y . Then the area (in sq units) of the region
bounded by parabola , x> = y and the line , y=4 is

64

0 iy

ASSERTION-REASON BASED QUESTIONS

(Question numbers 19 and 20 are Assertion-Reason based questions carrying 1
mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the options (A), (B), (C) and (D)
as given below.)

(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.
Q19. Assertion (A): Given a relation,R={(x,y) : X,y € Z ; x>+ y* < 9}, the domain of R
={-3,-2,-1,0,1,2,3}

Reason (R) : For domain of R , put y=0, then x> < 9

Q20. Assertion (A): Consider the function defined as f(x) = |x| + |x — 1|, x € R. Then
,{(x) is not differentiable at x=0 andx=1.
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Reason (R):Suppose f be defined and continuous on (a,b) and ¢ € (a ,b) ,the f( x)
is not differentiable at

fle+h)—f(c)
h

fle+h)—f(c)

x=c iflimy_o- "

SECTION B

(This section comprises of 5 very short answer (VSA) type questions of 2 marks each.)

Q21. Find the Principal value of tan'1[2sin(2cos'1§)].

Q22. The total revenue in Rupees received from the sale of x units of a product is given by
R(x) = 5x* -2x+1. Find the marginal revenue when x = 5.

Q23. Find derivative of sin™ x with respect to * .
Or
Find derivative of (sinx)* with respect to x

Q24. If vectors a” = 21+ 2j+ 3k", b”=—1+2j+ k" and ¢ =31+ aresuch that b~ + Ac” is
perpendicular to a”, then find the value of .

Or
Find |%| if (X — a).( % + @) = 12, where & is a unit vector

Q25. The two co-initial adjacent sides of a parallelogram are 21— 4j— 5k"and 2i+ 2j+ 3k".
Find its diagonals and use them to find the area of the parallelogram.

SECTION C
(This section comprises of 6 short answer (SA) type questions of 3 marks each.)

Q26. A kite is flying at a height of 3 metres and 5 metres of string is out. If the kite is
moving away horizontally at the rate of 200 cm/s, find the rate at which the string is being
released.

Q27. Find the intervals in which the function f given by f(x) = sinx +cos X, 0< x < 27
is strictly increasing or strictly decreasing.

Q28. Find the value of 7 if the lines : 1;—x =

perpendicular to each  other.

7y—14 _ 5z-10 7-7x _y-5 _ 6-z
= = & =22 = 2% are
2T 11 37 1 5

Or
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Find the vector and the cartesian equation of the line that passes through (-1, 2, 7)
and is perpendicular to the lines r~ = 2i+ j— 3k "+ A(i+ 2j+ 5k ") and

o =31+ 3] 7k + u(3i— 25+ 5k")

Q29. Evaluate: | { — — ——}dx; (wherex > 1).

logx (logx)Z

Or
Evaluate : fol x(1—x)"dx , wheren€eN

Q30. Consider the following Linear Programming Problem:
Minimise z=x+2y Subject to
2x+y=3, xt2y=>6, x,y=0
Show graphically that the minimum of Z occurs at more than two points.

Q31. The probability that it rains today is 0.4. If it rains today, the probability that it will
rain tomorrow is

0.8. If it does not rain today, the probability that it will rain tomorrow is 0.7. If
P1: denotes the probability that it does not rain today.

P2: denotes the probability that it will not rain tomorrow, if it rains today.

P3: denotes the probability that it will rain tomorrow, if it does not rain today.

P4: denotes the probability that it will not rain tomorrow, if it does not rain today.

(1) Find the value of P1xPs — PoxP; . [2Marks].
(i1) Calculate the probability of raining tomorrow. [1Mark]
Or
A random variable X can take all non — negative integral values and the probability
that X takes the value r is proportional to 57" . Find P(X<3)

SECTION D

(This section comprises of 4 long answer (LA) type questions of 5 marks each.)

2

2
Q32. Find the area enclosed by the ellipse, % + yT =1.

2 0
Q33. Use product [ —3] ’ —3 to solve the following equations:

x-2y+t2z=1 , 2y-3z=1 3x-2y +4z=2
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_ (1+logx)?
logy

Q34. If y*=¢”™, then prove that 3—2;

Q.35. Find the shortest distance between the lines 1, and 1, whose vector equations are
= (=1~ K) + A7 6]+ K)and v~ = 37+ 57+ 7K) + u(i— 2j+ k) where A and p are
parameters.

SECTION- E

(This section comprises of 3 case-study/passage-based questions of 4 marks each with
subparts. The first two case study questions have three subparts (1), (ii), (iii) of marks 1, 1,
2 respectively. The third case study question has two subparts of 2 marks each)

Q.36. Ramesh, the owner of a sweet selling shop, purchased some rectangular card board
sheets of dimension 25 by 40 cm to make container packets without top. Let x cm be the
length of the side of the square to be cut out from each corner to give that sheet the shape
of the container by folding up the flaps. Based on the above information, answer the
following questions:

(1) Express the volume (V) of each container as function of x only.
[1Mark]

.. . Jav
(i1) Flnda
[ 1Mark]
(111) For what value of x , the volume of each container is maximum?

[2Marks]
OR

Check whether V has a point of inflection at x =

[2mark]

Q37.  An organization conducted bike race under 2 different categories-boys and girls.
In all, there were 250 participants. Among all of them finally three from Category 1 and
two from Category 2 were selected for the final race. Ravi forms two sets B and G with
these participants for his college project. Let B={1,2,3 } .G ={g; g} whereB
represents the set of boys selected and G the set of girls who were selected for the final
race. Ravi decides to explore these sets for various types of relations and functions.

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

(1) Ravi wishes to form all the relations possible from B to G . How many such
relations are possible?
[1Mark]
Write the smallest equivalence relation on G.
[ 1mark]
Ravi defines a relation from B to B as Ry = {(by, b, ), (b2, b1)}. Write the
minimum ordered pairs to be added in R1 so that it becomes (A) reflexive but not
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symmetric, (B) reflexive and symmetric but not transitive
[2mark]

OR
(i1i). If the track of the final race (for the biker b; ) follows the curve x* = 4y; (where0
< x <20V2 & 0 < y < 200), then state whether the track represents a one-one and onto
function or not. (Justify). [2Marks]

Q.38. Arka bought two cages of birds: Cage-I contains 5 parrots and 1 owl and Cage —II
contains 6 parrots. One day Arka forgot to lock both cages and two birds flew from Cage-
I to Cage-Il (simultaneously). Then two birds flew back from cage-II to cage-
I(simultaneously). Assume that all the birds have equal chances of flying. On the basis of
the above information, answer the following questions:

(1) When two birds flew from Cage-I to Cage-II and two birds flew back
from Cage-II to Cage-I then find the probability that the owl is still in
Cage-1.
[2Marks]

When two birds flew from Cage-I to Cage-II and two birds flew back
from Cage-II to Cage-I, the owl is still seen in Cage-I, what is the
probability that one parrot and the owl flew from Cage-I to Cage-II?

[2Marks]
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NVS RO SHILLONG
WHOLE SYLLABUS PRACTICE PAPER SET V
(2024-2025)
MARKING SCHEME  CLASS XII
MATHEMATICS(CODE-041)

SECTION:A

(Solution of MCQs of 1 Mark each)
HINTS/SOLUTION
|A|=5, |A| + |adjA|=5+25=30
P ¥ W
lOrlI'.r:r _Omder
p xk dw ke

1 Chiilai
nxld

For Y toexisl Cirderof W)
k-3 nxk
Opder ol P'Y P.-\.ﬁ
For PP+ WF toedst oeder{PY | = orderi W |
Lp=n

(©

(B)
(B)
(A)
(B)

©
: D)
10. (©)

11. (©)
12. (A)
13. (A)
14. (©) m=3,n=2 & m+n+5
15. (D) Tan"l(-l) = -%

16. (A) 0.5

17. (D)
18. (B)
19. (A)
20. (©)

Section —B

[This section comprises of solution of very short answer type questions (VSA) of 2
marks each]
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Tan'1(2Sin§)

= Tan'l(\/S_) Zg

The marginal revenue = R'(x=5)
=48

let y=Sin"'x
1
dy/dx = it
& dz/dx = ¢*
So dy/dz =

e*\1-x2

N | ik | kD | b | et — —

y=(sinx)"

take log on both sides
logy=xlog sinx

dy/dx = (sinx)*(xcotx+logsinx)

Wehaveb” +Ac”=(-1+30)i+(2+A1)j+k

(b"+Ac).a =0=> 2(-1+31)+22+X1 )+3=0

|X[2-1=12
|¥| =13

di=a +b=40-2]-2K ,d;=b’-a” =6+ 8k
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N
|4 -2 -2
0 6 8

|

Area of the parallelogram = % |d1xd2

=2 |—4i — 32j + 24k|

Area of the parallelogram = %\/ 1616=2v101 sq unit
Section —C

[This section comprises of solution short answer type questions (SA) of 3 marks
26.

X x2+32=y2

when x=5 then x=4 & 2x dx _

dy
2 —
at Var

d
S0, d—{ = 160cm/sec

F'(x)=0

s 5m
4 4 ;

w Y4
f(X) >0 on x€E [0, Z) U (T, 2m)
£® <0 at xe (Z,22)
4’4 ;

. . . s T

strictly increasing on [0, Z) U (T’ 2m)

) ) 5
strictly decreasing on (%, Tﬂ)

Ans:t =7

OR,

Line perpendicular to the lines

r”=21+7 -3k +A(+2j+5k)and r” =37+ 3j - Tk + p(31 - 2 +
5k).

otk
has a vector parallel it is given by b™=b; x b,=|1 2 5|==201
. 3 -2 5
+ 107 — 8k
3 —2 5
.. equation of line in vector formis r" =—1+27]+ 7k + a(101+ 5] —
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4k )

. . . ox+1
Eqgn in Cartesian form is o

1= f{lolgx N (lo;x)z} dx

o1 _ 1
_f logx dx f {(logx)z} dx

Use By part in 1 integration
=2 +C

X

logx
Let I =f01x(1 — x)"dx

~[f(1-x){1— (1 -x)"dx , (usingprop)

1 1
=f, x"dx — [, x™T dx
_ 1
N (n+1)(n+2)
The feasible region determined by given constraints, is as shown.

Visaidereges

The corner points of the unbounded feasible region are 4(6,0) and
B(0,3).

The values of Z at these corner points are as follows:

Corner point Value of the objective function

Z =x+2y

A(6,0)
B(0,3)

We observe the region x +2y < 6 have no points in common
with the unbounded feasible region. Hence the minimum value of z
=6.

It can be seen that the value of Z at points A and B is same. If we
take any other point on the line x +2y=06 such as (2,2) on line,
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x +2y= 6, then Z=6.

Thus, the minimum value of Z occurs for more than 2 points,
and is equal to 6.

Since the event of raining today and not raining today are
complementary events so if the probability that it rains today is 0.4
then the probability that it does not rain today is 1- 0.4 = 0.6, so, P,
= 0.6

If it rains today, the probability that it will rain tomorrow is 0.8 then
the probability that it will not rain tomorrow is 1- 0.8 =0.2 .

If it does not rain today, the probability that it will rain tomorrow is

0.7 then the probability that it will not rain tomorrow is 1-0.7 = 0.3

Vi Vismpisrros
Hiin

(i) P; Py- P, P 3=0.6x 0.3-0.2x 0.7 = 0.04.
(ii) Let £, and E,be the events that it will rain today and it
will not rain today respectively.
P(E;) =04 &P (E;)=0.6
A be the event that it will rain tomorrow. P (Ei) =0.8 &P (Ei)
1 2

=0.7
We have, P(A) = P(E1)P (£41) + P(E2)P (542) = 0.4 x 0.8 + 0.6 x 0.7
= 0.74.

The probability of rain tomorrow is 0.74.

Given P(X = r)as % o

1 .
PX=1r)= k.; , Wwhere k is a non-zero constant )
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We have, P(X = 0) + P(X = 1) + P(X = 2)+
4

5

So, P(X<3)=P(X=0)+ P(X = 1)+ P(X = 2)
_12¢

125

each]

32.

Section —D

[This section comprises of solution of long answer type questions (LA) of 5 marks

..ox2 oyt 2
Equatlonls%+y:=l,soy=§v9—x2

Area of Ellipse =4x area of shaded region=4 | 03 y dx
= g [V9 — x2 dx

=61 sq unit

-1

-2 0
9 2
6 1

1
2

1
Let A=( O
3 -2

AC= |
So,At=C

Bl

Using matrix method, X= A'B

-2

So,x=0,y=5 & z=3

-3

)

Here, y*=¢e"”

Taking log on both sides
Xlogy = y-x
-V
1+logy

d
So, 2 =

' dx _

dx
dy
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i F ﬂ:l- 1§ 7 ":|:-j|.H.|'IFr' Atis @ seaar

L) o740, —ad —0,4 1)
|

|
- ]
., —l I:"J!l"'"'r'al'-’-'n'lﬁ__,.-.f
r=(3ks 54035 —

R Y I Y - B
waof L TR T ST

Given that equation of lines are
r=(-i—-j—-kB+A7i—6j+Kk)

=31+ 5] + 7k) + u(i — 2 + k)

PQ =0Q —"0P =W+3-71+1Di+(—2u+5+
6A+1D)j+ Ww+7—-A+DEi.e.,”PQ77 " =(u—-71+4)i+ (—2u
+ 644+ 6)]+ (u—1+8)k;

&W—=724+4). 14+ (—2u+614+6).(-2)+(@—1+8).1=0

200 —86A4=0=>10u —43A=0&6u—201=0=>3u—101=0

On solving the above equations, we get 4 =u =0

So, the position vector of the points P and Q are —{ — j — Kand
3% + 5j + 7Krespectively. ~
PQ =4i+ 6]+ 8Kand

al

1PQ| = V#4648 = 11k = W29,

Section —E
[This section comprises solution of 3 case- study/passage based questions of 4 marks
each with two sub parts. Solution of the first two case study questions have three sub
parts (1),(ii),(ii1) of marks 1,1,2 respectively. Solution of the third case study question
has two sub parts of 2 marks each.)

36. | () V=(40—2x)(25 - 2x)xcm’

(ii) dV/dx =4(3x — 50)(x — 5)

(iii) (a) For extreme values, dv/dx =4(3x —50)(x —5)=0
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d?v _ B
m— 24x — 260

2 2
AV at x=5is —140 <0

dx2

V is maximum whenx =15
(i) OR

(b) For extreme values , dv/dx= 4(3x> — 65x + 250)

2 2
2V — 4(6x - 65)

dxz

d%v
dx?

Dv/dx atx= ’ 65/6 exists and at x=65/6 i1s0

22
v at x= 65/6 1s positive
17 X isp v

& t x=65/61 tive &
Lz atx 1s negative

65

~.x = 6is apoint of inflection.
1)Number of relations is equal to the number of subsets of the set B
)CG =2I’l(B XG)
=2° (Wheren(A) denotes the number o f the elements in
the finite set A)

i1) Smallest Equivalence relation on G is {(g1, g1), (g2, g2)}
ii1) (a) (A) reflexive but not symmetric =
{(b1, b2), (b2, b1), (b1, b1), (b2, b2), (b3, b3), (b2, b3)}.

So the minimum number of elements to be added are

(b1, b1), (b2, b2), (b3, b3), (bz, b3)

{Note : it can be any one of the pair from, (b3, b2), (b1, b3), (b3,
b1)in place of

(b2, b3) also}

(B) reflexive and symmetric but not transitive =

{(b1, b2), (bz, b1), (b1, b1), (b2, b2), (b3, b3), (b2, b3), (b3, b2) }.
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So the minimum number of elements to be added are
(b1, b1), (bz, b2), (bs, b3), (b2, b3), (b3, b2)

OR (iii) (b) One-one and onto function

2=4y.lety = f(x) =§
Let x1, x2 €[0, 20v/2 ] such that f(x;)=f(x2) ]
= x12=x22= (¥y — ¥ )ix + %) =0 = x1=x2 as
X1, X2 €[0,20v2 ]
~f is one-one
Now,0= ¥ =200 hence the value of y is non-negative
and f(z w.-"?:I ~y
- for any arbitrary y€ [0, 200], the pre-image of y exists in
|0,20:2]
hence f is onto function.

Let Ebe the event that one parrot and one owl flew from cage —I
E, be the event that two parrots flew from Cage-I A be the
event that the owl is still in cage-I

(1) Total ways for A to happen
From cage I 1 parrot and 1 owl flew and then from Cage-II 1 parrot
and 1 owl flew back + From cage I 1 parrot and 1 owl flew and then
from Cage-II 2 parrots flew back + From cage I 2 parrots flew and
then from Cage-II 2 parrots came back.

Ii5'|'| - J||:'|I_'-. b ]I'|] I l|:!:"I'| * ]|'|}[?-'.':.-:| ' 'IE'-r.':H:B"-':'.hlI

1 L i
Probability that the owl is still in cage —I =
A5+ ZHD 315 ]

T35 + 105 + 280 420 4

(i1) The probability that one parrot and the owl flew from Cage-I
to Cage-II given
that the owlis -

Eo RERL 1y A still in cage-1is P
(V3) VYl = 7
P
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(by Baye’s Theorem)
E1A +P(E2A)
15




