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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 of 4 marks
each with sub-parts.

SECTION - A
Multiple Choice Questions
( Each question carries 1 mark)

1. If A =[aij] is a skew-symmetric matrix of order n, then MARKS
(a) a; zi Vij (b)a; #0Vi,j (claj; =0,wherei=j (d)a;; #0wherei=j
Ji

2. If A'is a square matrix of order 3 and |A| =5, tHen .|ade| is equal to
a) 5 b) 25 c) 125 d) - 1
3. The function f:R— R given by f (x) =- |x — 1] is 1

a) continuous as well as differentiable at x=1
b) not continuous but differentiable at x=1

c) continuous but not differentiable at x=1

d) neither continuous nor differentiable at x=1

4. In the interval (1,2) the functionf (x) =2 |x — 1| + 3 |x — 2] is 1
a) Strictly Increasing b) Strictly Decreasing
c) Neither Increasing nor Decreasing  d) Remains constant
5. If the points A (3, -2), B(k,2) and C (8,8) are collinear, then the value of k is: 1
a)2 b)-3 c)5 d)4
6. _[2 3 1 1
IfA = [25 _32] then A |25 \ ; ]
— — 1 — 1
a)[s 2] b)[g 5] C)E[s 3] d) 54
7. 1

Two dice are thrown. It is known that the sum of humbers on the dice is less than 6,
the probability of getting a sum 3 is

a)1/18 b)2/5 c)1/5 d)5/18
8. The rate of change of the area of a circle with respect to its radiusr,atr=6cm is 1
a)10nw b)12 c)8m dilln
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Evaluate : 1

m/2 y
Jy " cosxes™ dx

a)o b) e c)el d) eg

10.

The vertices of the feasible region determined by some linear constraints are (0, 2), 1
(1, 1),(3, 3), (1, 5). Let Z = px+ qy where p, g> 0. The condition on p and g so that the
maximum of Z occurs at both the points (3, 3) and (1, 5) is

a)p=q b) p=2q c)g=2p d) p=3q

11.

The direction ratios of the line which is perpendicular to the lines 1
x-=7 y+17 z—-6 x+5 y z—4.
—= =—and —===—i
2 -3 1 1 2 =2
a) (41 51 7) b) (41 _51 7) C) (41 _51 _7) d) (_41 51 7)

12.

The region represented by the inequation x —y<—1, x—y 20, x20, y=0 is 1
a) bounded b)unbounded c)does notexist d)triangular region

13.

The area of a parallelogram whose adjacent sides represented by the vectors 2i- 3k 1
and 4i+ 2jis
a) 10 b)14 c) Vil d) 4v14

14.

Ifd ,b and ¢ are three vectors of equal magnitude and angle between each pair of 1
vectors is g suchthat |d +b +C | =V6then |d |is
a)2 b)-1 c)l d)ve

15.

Ifd =7i +j-4k andb” =21 - 3] +4k ,then the projectionof & on b is 1
a)1/7 b)5/7 c)8/7 d) 9/7

16.

The order and degree of the following differential equation are: 1

ay.os_ d*y
{l+3dx} _4dx3

a) (1,2/3) b)(3,1) c) (3,3) d) (1,2)

17.

. . . . d . .
Integrating factors of the differential equation cos x £+ y sin x=1, is
a) sin x b) secx c)tanx d) cos x

18.

V is a matrix of order 3 such that |adj V| = 7. Which of these could be |V|? 1
a) 72 b)7 V7 d) V7

ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of Assertion (A) is followed by a statement of Reason
(R). Choose the correct answer out of the following choices.
(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.

19.

Assertion (A): Consider the function f: R— R defined by f(x) =x3. Then f is one-one 1
Reason(R) : Every polynomial function is one-one.
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20.

Assertion(A): The vector equation of the line passing through the points (0, 5,2) and
(1,4,5)is7 = (5] + 2k ) + u(i—j+ 3k)

Reason(R): The vector equation of the line passing through the points @ and b is
f=a+ pub-a)

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

Find the value of sin™! [sin (13_11)]

21. 7
OR
Express tan™1! ( il ) ,_—3n < x < Zinthe simplest form.
1-sinx 2 2
22. | The two equal sides of an isosceles triangle with fixed base b are decreasing at the
rate of 3cm/sec. How fast is the area decreasing when the two equal sides are equal
to the base?
OR
The volume of the cube increases at a constant rate. Prove that the increase in its
surface area varies inversely as the length of the side.
23. | The population of rabbits in a forest is modelled by the function below:
P (t) =1+42?2.5t, where P represents the population of rabbits in t years.
Determine whether the rabbit population is increasing or not, and justify your
answer.
24. | Find the interval on which the function f(x)= 2x3+9x?+12x-1 is decreasing .
25. Evaluate: OEHSinx
1+cosx
SECTION C
(This section comprises of short answer type questions (SA) of 3 marks each)
2
26. Ifx=a(8 —sin8),y = a(1+ cosf) find fo at = g
27. _ Cos X
Find J - _ dx
(1-sinx)(2-sinx)
OR
Find 2 ¢ de
.J:sin' B+ 2cosg+3
28. Evaluate:
I
2
J‘ (2logsinx — logsin 2 x)dx
0
29.

Solve the differential equation: _];e; dx =[_1c'|r_J +}'3de. ("r' #* ll).
OR

. . . AL
Solve the differential equation: (cns' T)i_} + y =tan x: {ﬂ €x< %)
X

3




30. | A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls. 3
One of the two bags is selected at random and a ball is drawn from the bag which is
found to be red. Find the probability that the ball is drawn from the first bag?

OR

Two cards are drawn successively with replacement from a well-shuffled deck of 52
cards. Find the probability distribution of the number of aces.

31 Solve the following linear propramming problem graphically. 3
Maximize Z = x+ 2y
Subject to constraints;

x+2y>100

2x-y<0

2x+y < 200

xy=0
SECTION D

(This section comprises of long answer type questions (LA) of 5 marks each)
32 Show that f: N->N, given by f(x) = {x +1 '.lf x.ls odd is a bijection. >

x—1,if x is even

OR
Let N denote the set of all natural numbers and R be the relation on N x N defined by :
(a, b) R(c,d) is ad(b + c) = bc(a + d). Show that R is an equivalence relation

33. | Draw a rough sketch of the curve y = 1+|x + 1|, x=-3, x=3, y= 0 and find the area of | 5
the region bounded by them using integration

34. | Solve the following system of equations by matrix method, where x+ 0,y # 0, 5
z#0
2 3 3
-——+-=10
x y z
1.1 1
-+-+-=10
X y z
3 1 2
-——=+-=13
X y z
35. | Given below are two lines L1 and L2: >
L1:2x=3y=-z
L2: 6x=-y=-4z

i) Find the angle between the two lines.
ii) Find the shortest distance between the two lines.

OR

Find the length and the foot of the perpendicular drawn from the point (2,-1,5) on
the line

7= (1li —2j -8k ) + u(lOi —4j — 1112) where u is a scalar.

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

36. | The use of electric vehicles will curb air pollution in the long run. The use of electric
vehicles is increasing every year and estimated number of electric vehicles in use at
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any time t is given by the function V(t) = t 3 - 3t 2 + 3t - 100 Where t represents time
andt=1,2, 3, --—-—--- corresponds to year 2021, 2022, 2023 ------- respectively.
Based on the above information answer the following:

(i) Can the above function be used to estimate number of vehicles in the year 20207?
Justify.

(ii) Prove that the function V(t) is an increasing function

(iii) Find the estimated number of vehicles in the year 2040.
OR
(iii) Find the estimated number of vehicles in the year 2050.

37.

Fighter jets are flying in a formation for an aero show as shown in the figure. Taking
their control tower as the reference point and the reference point being origin, the
coordinates of two fighters in their flight path are A(10.5 km, 10 km, 1 km) and B (10
km, 10.5 km, 0.9 km). They are moving along the straight-line joining A and B at that
point as seen in the figure.

; A(10.5, 10, 1)
X X

B(10, 10.5, 0.9)

“
X

i) What is the vector equation of the line passing through A and B?

ii) What is the cartesian equation of the line passing through A and B?

iii) What are the direction cosines of the lineAB?
OR

iii) What is the angle made by the line ABwith the positive direction of z-axis?

38.

A shopkeeper sells three types of flower seeds Al, A2 and A3. They are sold as a
mixture where the proportions are 4:4:2 respectively. The germination rates of three
types of seeds are 45%,60%,35%. Based on the given information, answer the
following questions:

i) Find the probability of a randomly chosen seed to germinate
ii) Find the probability that seed will not germinate given that it is of the type A3?
Q1] V[ J———




MATHS PB-11-2023-24
SCORING KEY-SET 1

STD XII
(SECTION -A)
1. c) In a skew-symmetric matrix, the (i, j)th element is negative of the (j, i)th element. | MAR
Hence, the (i, i)th element =0 KS
1
2. b)25
1
3. c) 1
4. If l=x<2then f(x)=2x-1)-3(x-2)=—x+4 1
s f(x)=-1
Hence f{(x) is Strictly decreasing function
Correct Answer is Option (b) Strictly Decreasing
5. c)5 1
6. d) 1/19 A 1
7. 1
c)1/5
8. b)12 pi 1
9 c)el 1
10 a) p=q 1
11 a)(4,5,7) 1
12 b) does not exist 1
13 b)14 1
14 c)1 1
15 b)5/7 1
16 c) (3,3) 1
17 b) sec x 1
18 c)ﬁ 1
19 C) 1
20 a) 1
SECTIONB
21 ._1.13_ﬁ)_._1.,_£ 1
sin [sm( 7 | = sin~1[sin (er ?)]
=sin~![sin (—?)]z -= 1
OR {H ]
—1f cosx Yy — - | _SIMY
tan (1—.ﬂ'nx} = tan ?{%_I}I
- 2 sin(2-%) cos( T
tan-1 [ flaéjg-zii J]




tan™! [CGE C—r — %)] = tan™ [tan % - (E - Jzt)]

-1 TR |
tan [trm(4+z)] 4+2

22 In isoscelesAABC, let AB = AC = a and BC = b (given),
ﬂ = — Jcm/sec.
dt
AD=  Ja - L
4
A = Areaof A ABC= = 1 (BC)(AD) = [l](b} a’ —b—:
2 2 4
dA (b)(l] AR [ da]
=—=|-ll=zlle —— | 2a—
dr 2 )2 4 dt
_ b(2a)(-3) _ —3akb
4\(&3 b 2\/ 2B
4 4
dA —3h° -3k
a4 - - N T
:'[ di J J — am
2, -2 =
4 2
~ Area 1s decreasing at the rate of ng cm/sec.
OR
Let the side of a cube be x umnit.
Volume of cube =V = x°
dav dx
—=3i==k
— — (constant)
der _ k
dt  3x?
Surface area = S = fx?
as dx
—=12x—
dt dt
das k ke
= =125 =4(5)
dt 3xt X o )
Hence, the surface area of the cube varies inversely as length of side
23

P"{['} = 10':!0 5 & W E—DSt 5 [_ %) = I!!ﬂﬂ{g—ﬂ&[)

{1+e-05T)2 (1+e-051)2

Writes that the above quantity s greater than 0 for any value of ¢.

Concludes that the rabbit population 5 mcreasmg.




24 | fF(x)= 2xF+9xZ+12x-1 1
F(x)=6xZ+18x+12
=6{x+2)(x+1)
w=-2,-1
f(x) is decreasing in[-2,-17.
1
25 1+1
T 42 sins coss
I= J§—srdx
Tx 2 X z x
=JZosec® Sdx + [Ztan<dx
Using by parts for 1 st integral
mS2 2
=[xtan£] —f= tan— dx +_[ nidx =2X
2lo 2 2
SECTION C
26 1+1+
Sol. x = al(® —sind) :}%=a(l—cosﬁ] 1
v = all + cosd) :b%—a(— sin@)
dy  dy/de al—sing) _ _ZsinB/2cosbs0 @
dx de/d8 all — cose) 2 sin” /2 - z
Ay _ 20 1 do 1 =0 1
dx= O Zrzvax 2777 2 all —coso)
azy 2 T 1 B NP S
[d_x_z]w:2 COSCC a a[l_CDS_]—Z.Z.a a
COYsS
27 ;:J— (1 —sinx)2 —sinx) 1
o -r CaOeEs O
o (sinmx — 1) (sinx —2)
A
== e >
=_{ (rfl 1
= —logz]| :—1|+10g| r—2|
. sirn o — 2 1
7103' sirn v — 1 e
OR
I sin g A
Jfsin® g+ 2cosg+3
j sin g d
Jl*(.(_]& @+ 2cosg+3
=f sing d¢ put cos g — 1t
J4+2cos¢fcus:¢
-sin ¢gdg = dt
Sy S N S
A2 —*—2r—a]
__f 't :_JP odF
NG e J5) G-y
:—sin”[%]+c = —sin ' L?]-{—c
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; J’% ! sin® x 4
= og | —— | dx
o g 2sinxcosx

% tan x
I:f !ﬂg( > )dx

1]

% tan E—I) % cot x
1=|’log dx=1= |21 ( )dx

o 2 o
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Method 2: We have . %:w
fy =

_}’-eJ
dx  x y .
—_—— Jx ................ (1)
dy ¥ >
e
Let x=wy=> dx v+ :
dy Ty’
- - v ¥
So equation (i) becomes v+ y =4
fy e
alv v
= yd T e

= " dv =dy

On integrating we get, _re' dv=Id_‘y=>e" =y+c=e" T =y+c

OR
{coszx)%+ ¥y = tam x

Dividing both the sides by cos® x . we get

t{].r_l_ ¥ tan x
dx cos’x cos'x

dy

E+y{scc1 Jr):tsull.vn'(snewl:1 x) ........ {:)

Comparing with Q+ Py =0
dx

P= sec’x, 0= tanx .sec’ x
The Integrating factor is, IF = ejpﬁ = e]m T ptanx
Dn multiplying the equation (r) by ™", we get

d fam x innx 2 tan x tamx 2
E(y.e )_e tanx{scr: x)::bd(}.e ]_e tmlx(scc x].ﬂ!r
Dn integrating we get , y.e'™" = Ir.e’ dt +¢,; where, ¢ =tanx so that df =sec’ xdx
=te' —e' +c= (mn x)e"“ —e™ " +e

Sy=tanx—1+ c'.(e"'" }.. where "¢,'&"¢" are arbitrary constants of integration.




30 | 2/3 1
1
OR 1
X 0 1 2
P(X) 144 24 1
169 169 169
31 1+1+
=> 1
S
A (O, S0O) S0
B (0O, 200) 200
C (S0, 100) 250
D (20, <40) pinle]
SECTION D
32 Prove by taking different cases 1
OR 2
We have : (a, b) R (c, d) = ad (b + ¢) = bc (a + d) on N. 2
® {a,b) R (a, b) = ab(b + a) =ba (a + b) = ab(a + b) = ab (a + b), which is
true. Thus R is reflexive.
(ii) (a,b)R(c,d)=>ad(b+c)=be(a+d)=bc(a+d)=ad (b+c)=cbh(d+a)
=da(c+b)[-bc=cbanda+d=d+a;etc.Va,b,c,deN]=(cbh)R
(a,b). Thus R is symmetric
(iii) Let(a,b)R(c,d)and (c,d) R (e, f) ~ad(b+c)=hbc(a+d)andcf(d+e)
= de(c + f) = be(a+f) = af(b+e) = af(b+e) = be(a+f) = (a, b) R (e,f). Thus R
is transitive.
Hence, R is an equivalence relation.
33 1
2.5
Required Area = ;‘i —xdx +j (x+2)dx
L+ [
- ‘71(179){(%%)7(%72)]
= 4+ 12 =16 squareunits 1.5
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34

2 -3 3

[A]=|1 1 1
3 —12
=2(2+1)+3(2—3)+3(—1-3)

[expanding along R;]
=6—3—-12=—9F10

1/ 3 3 6l[10
1/ = % 1 5 1 ||1o
1,/ = 4 —7 5 I3

30 + 30 — T8
— =1 10— 50+ 13

CF]
A0y T 4 65
N 1=
=g 27
45

X= Y,y =1/3, z= 1/5

35

Rewrites the equation of L1 m cartesian form as:

1) Identifies the direction cosmes of both the lines as (3, 2, -6) and
(2,-12,-3).
Fmds the cosme ofthe angle between the two lnes as:

= [6-24+18| _
cosd = | atans —0

(Award 0.5 marks if only the formula of the cosme of the angle between the
two lnes is written correctly.)
Concludes that the angle between the two lnes s 90°.

i) Rewrites the equations of Li and L2 n vector form as:

T4 = (OF + OF + 0k) + (37 + 2] — 6k), where A e R

T, = (0f + 0 + 0k) + A(2] — 12f — 3k), where A e R

Writes that both the lines pass through the origm hence mtersect at the orgm.

(Award full marks if the mference about both lnes passmg through the origm
is drawn without writing the vector forms.)

Writes that since both the lnes mtersect at the origm, the shortest distance
between the two lnes s 0 units.

OR
Constant k = -1
Foot of perpendicular =( 1,2,3)

Length = V14

SECTION E
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Wity =t* — 3¢ + 3¢t — 100 1
(1) No, the above function cannot be used to estimate number of vehicles in 1
the year 2020 because for 2020 we have t = 0 and 2
V() =0—0+4+0—100 = —100
36 Which is not possible
V()= 3t*—6t+3
= 32 —-2t+ 1)
= 3(t—12=0.
Hence I7(¢f)1s always increasing function.
ii,j V(20) = (20)? — 3(20)? + 3(20) — 100
rrefore, the estimated number of vehicles in the year 2040 are 6760.
DR
V(be) =
37i) # =105+ 10j + k + A(—0.5i + 0.5] — 0.1k) 1
x—105 y—-10 =z-1 2
ijj)_—05 05  —0.1
—0.5 0.5 —0.1
V052 + 052 + 0.12 V0.52 + 052 + 0.12 VD.52 + 0.52 + 0.12
—0.5 0.5 —0.1
iii) V051 +0.51 ~0.51
OR
B —0.1
v0.51
3. (1) 0.49 (ii) 0.65 ;

MATHS PRE BOARD I1-2023-24
STD Xl

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 of 4 marks
each with sub-parts.

BLUE PRINT
Sl.no | CHAPTER MCQ1 CBQ4 |2 3 5 Total
MARK MARK | MARKS | MARKS | MARKS 38(80 marks)
1 Relation and 1(AR) 1* 2( 6 marks)
Function
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2 Inverse 1* 1(2 marks)
Trigonometry

3 Matrices 1 1(Imarks)

4 Determinants 1+1+1+1 1 5 (9 marks)

5 Continuity and | 1 1 2( 4 marks)
Differentiability

6 Application of 1+ 1+1+1* 6(12 marks)
Derivatives 1(AR)

7 Integrals 1 1 1+1* 4(9 marks)

8 Application of 1 1(5 marks)
Integrals

9 Differential 1+1 1* 3(5 marks)
Equation

10 Vectors 1+1+1 3( 3marks)

11 3D 1+1 1* 4( 11 marks)

12 Probability 1 1 3( 8 marks)

13 Linear 1+1 1* 3(5 marks)

Programming

Each student 1 graph
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