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COURSE STRUCTURE

CLASS - XII
(2025-26)
One Paper Max. Marks: B0
No. Units Marks
1. Relations and Functions 08
Il. Algebra 10
I, Calculus 35
. Vectors and Three - Dimensional Geometry 14
W, Linear Programming 05
V1. Probability 08
Total 80
Internal Assessment 20
nit-l: Ral n Fun n
1. Relations and Functions

Types of relations: reflexive, symmetric, transitive and equivalence relations. One to one and
onto functions.

2, Inverse Trigonometric Functions

Definition, range, domain, principal value branch. Graphs of inverse trigonometric functions.

Unit-li: Algebra

1. Matrices

Concept, notation, order, equality, types of matrices, zero and identity matrix, transpose of a
maltrix, symmetric and skew symmeltric matrices. Operations on matrices: Addition and
multiplication and multiplication with a scalar. Simple properties of addition, multiplication and
scalar multiplication. Non- commutativity of multiplication of matrices and existence of non-
zero matrices whose product is the zero matrix (restrict to square matrices of order 2).
Invertible matrices and proof of the uniguenass of inverse, if it exists; (Here all matricas will
have real entrias).

2. Determinants

Determinant of a square matrix (up to 3 x 3 matrices), minors, co-factors and applications of
determinants in finding the area of a triangle. Adjoint and inverse of a sguare matrix.
Consistency, inconsistency and number of solutions of system of linear equafions by
examples, solving system of linear equations in two or three variables (having unigue solution)
using inverse of a matrix.



Unit-lli: Calculus
1. Continuity and Differentiabil ity

Continuity and differentiability, chain rule, derivative of compasite functions, derivatives of
inverse trigonometric functions like sin™' x, cos™ x and tan™' x, derivative of implicit functions.
Concept of exponential and logarithmic functions. Derivatives of legarithmic and exponential
functions. Logarithmic differentiation, derivative of functions expressed in parametric forms.
Second order derivatives.

2. Applications of Derivatives

Applications of derivatives: rate of change of quantities, increasing/decreasing functions,
maxima and minima (first derivative test motivated geometrically and second derivative test
given as a provable tool). Simple problems (that illustrate basic principles and understanding
of the subject as well as real- life situations).

3. Intaegrals

Integration as inverse process of differentiation. Integration of a variety of functions by
substitution, by partial fractions and by parts, Evaluation of simple integrals of the following
types and problems based on them.

rxiq
I.t:+n1"’r“l:3:t,¢1 I.In'ai —x2 I.l:r.x3+bx+z' I,In' it thxic. qu3+hx+rdx'

f%dx,j a? + x? dx, [VxZ — a? dx, [ Vax® + bx + cdx
XL

Fundameantal Thearem of Caloculus (without proof). Basic properties of definite integrals and
evaluation of definite integrals.

4. Application of the Integrals

Applications in finding the area under simple curves, especially lines, circles! parabolas/ellipsas
{in standard form only)

5. Differential Equations

Definition, order and degree, general and particular solutions of a differential equation. Solution
of differential equations by method of separation of variables, solutions of homogeneous
differential equations of first order and first degree. Solutions of linear differential equation of the
type:

% + py = q, where p and g are functions of x or constants.

% + px = g, where p and g are functions of ¥ or constants.



Unit-1¥: Vectors and Three-dimensional Geometry
1. Vectors

Vectors and scalars, magnitude and direction of a vector. Direction cosines and direction ratios
of a vector. Types of vectors (equal, unit, zero, parallel and collinear vectors), position vector of
a point, negative of a vector, components of a vector, addition of vectors, mulliplication of a
vector by a scalar, position vector of a point dividing a line segment in a given ratio. Definition,
Geometrical Interpretation, properties and application of scalar (dot) product of vectors, vector
(cross) product of vectors.

2, Three-dimensional Geometry

Direction cosines and direction ratios of a line joining two points. Cartesian equation and vector
equation of a line, skew lines, shortest distance between two lines. Angle between two lines.

Unit-V: Linear P ing Probl

1. Linear Programming

Introduction, related terminology such as constraints, objective function, optimization, graphical
method of solution for problems in two variables, feasible and infeasible regions (bounded or
unbounded), feasible and infeasible solutions, optimal feasible solutions (up to three non-trivial

constraints).

Unit-V1: Probability
1. Probability

Conditional probability, muliiplication theorem on probability, independent events, total
probability, Bayes' theorem.



MATHEMATICS (Code No. — 041)
QUESTION PAPER DESIGN
CLASS - XII (2025-26)

Time: 3 hours Max. Marks: 80
%o
N Typology of Questions izl | Weightage
Remembering: Exhibit memory of previously learmed
material by recalling facts, terms, basic concepts, and a4
1 answers, 39
Understanding: Demonstrate understanding of facts and
ideas by organizing, comparing, franslating, interprating,
giving descriptions, and stating main ideas
5 Applying: Solve problems lo new situations by applying 20 25
acguired knowledge, facts, technigues and rules in a
different way.
Analysing :
Examine and break information into parts by identifying
motives or causas. Make inferences and find evidence to
support generalizations
Evaluating:
3 Present and defend opinions by making judgments about 16 20
information, validity of ideas, or quality of work based on a
set of criteria.
Creating:
Compile information together in a different way by
combining elements in a new pattern or proposing
alternative solutions
Total 80 100

1. No chapter wise weightage. Care to be faken to cover all the chapters

2. Suitable internal vanations may be made for generating various templates keeping the
overall welghtage to different form of questions and typology of guestions same.

Choice(s):

There will be no overall choice in the question paper. However, 33% internal choices will be given

in all the sections

INTERNAL ASSESSMENT 20 MARKS
Periodic Tests (Best 2 out of 3 tests conducted) 10 Marks
Mathematics Activities 10 Marks

Note: For activities NCERT Lab Manual may be referred.

¢
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PREVIOUS
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PAPER 1(WITH SOLUTION )

. No. EXPECTED ANSWER /! VALUE POINTS Marks
SECTION - A
Questions no. 1 o 18 are multiple choice questions (MC0s) of 1 mark each.
QL -1 0 0
IfA=|0 1 0f,then Alis
0o 0 1
-1 0 0] 1 0 0
(A) 0 -1 () By 0 -1 0
0 0 =1 0 0 =1
(=1 0 O -1 0 0]
(C) 0 =1 0 () o 1 0
L O 1 0 0 1)
Ans -1 0 0]
(D) 0 1 ﬂ" 1
0 0 1,
QE: — M, A, & — M .I' oy .
If vector a =31 + 2) — k and vector b =1 —j + k, then which of the
following is correct ?
—¥ —¥ S —»
(A) a |l b By a L b
b W L *
iCy | b |=)a | D lal=|hbl
Ans ¥ = 1
(B) a Lb
Q3. 1
lx| . -
j — dx, x # 015 equal to
-1 x
(A) -1 (By 0O
(Cy 1 (Dy 2
Ans [ (B) O 1




v

Q4. | Which of the following is not a homogeneous function of x and y 7
(A) yi—ay (B) x-3y
(C) sin® LA (D) tanx—secy

r X
Ans (1)) tanx—secy !
Q. Iffixi=| x| + | x—1 |. then which of the following is correct ?
(A) fi{x) i1s both continuous and differentiable, at x =0 and x= 1.
(B) f(x) is differentiable but not continuous, at x=0and x = 1.
(C)  [({x) 15 continuous but not differentiable, at x =0 and x=1.
(D) f{x) is neither continuous nor differentiable, at x =0 and x = 1.

s (C) f(x)1s continuous but not differentiable, at x =0 and x=1. 1
If A is a square matrix of order 2 such that det (A) = 4, then det (4 adj A)
is equal to
(A) 16 (B) 64
(C) 256 (Dy 512

Ans | (B) 64 :

Q7. If E and F are two independent events such that P(E) = % P(F) = 3 then

., I
P(E/F) is equal to
1 1
(A) G (B) 3
2 T
)y — M —
(C) 3 (1) 5
Ans {C} E 1
a

08, The absolute maximum value of function f(x) = 2" — 3x+ 21n [0, 2] 15 :
(A) O (B) 2
(C) 4 (D) 5

A 1

ns C) 4




1 -2 1] [—2

Q0.
Let A=) 0 4 -1 ‘~ B=|-5|,0C=[987]. which of the [ollowing 15
-3 2 1| -7
defined ?
(A) Only AB (B) Only AC
(C) Only BA (1) All AB, AC and BA
Ans | (A) Only AB
1
Q10. ok 1
IF!‘ - dy=k -2* + C, then k is equal to
2
& — (B) —log 2
log 2 &
1
(C) -1 D) =
-1
Ans I-'ili:l
log 2
11. - - . -
Q If a}+ ‘t; + E1= 0, | a} | =437. | b | =3 and | L‘p | =4, then angle
between b and ¢ is
n n
Ay — B) —
() 5 (B) 1
b i
Cy — Dy —
© 3 (D) 3
Ans . T
) -
3
. . . : : g Ay _
Q12. | The integrating factor of differential equation (x + 2y e 2y is
x
(A) e* By —
Jy
1 L
© — M e ¥
}..ﬁ
Ans

(B)

2
Jy




0Q13.

=]

IfA=10
0

e R R

x
0 | 1s a scalar matrix, then v¥ is equal to
y

Ay O (B) 1
(cy 7 (m =7

Ans

B) 1

0Q14.

The corner points of the feazible region in graphical representation of a
L.B.P. are (2, 72), (15, 200 and (40, 15). If £ = 18x + 9y be the objective
function, then

(A) £ is maximum at (2, T2), minimum at (15, 20)

(B Z iz maximum at (15, 200 minimum at (40, 15)

(C) Zis maximum at (40, 15), minimum at (15, 20)

(D) Zis maximum at (40, 15), minimum at (2, 72)

Ans

(C) Zis maximum at (40, 15), minimum at (15, 20)

0Q15.

If A and B are invertible matrices, then which of the following is not correct 7
(A) (A+Byl=DB1+A"1 (B) (ABy!=DB-1A-1
(C) adj(A)=| A | A M JAI=] A1)

Ans

(A) (A+B)y'=B"1'+A"l

0Q16.

If the feasible region of a linear programming problem with objective
function Z = ax + by, is bounded, then which of the following is correct ?
(A) It will only have a maximum value.

(B) It will only have a minimum value.

(C) It wall have both maximum and minimum values.

(I It will have neither maximum nor minimum value.

Ans

(C) It will have both maximum and minimum values

017,

The area of the shaded region bounded by the curves ¥2 = x, x = 4 and the
x-axis is given by

(A) frch B [y*dy
0 0
4 4

(C) Ejﬂ dx (D) j.-'? dee
0

0

Ans

(D) }&dx

0




Q18. The graph of a trigonometric function 15 as shown. Which of the following
will reprezent graph of its inverse ?
¥
N
i 1
(A) (B
- i ] =i =2 i w2
1 1
el o
(C) K =
Ans ( n
(C)

—1 (o 1

Assertion — Reason Based Questions

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

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) 1s the
correct explanation of the Assertion (A).
(B} Both Assertion (A) and Reason (R) are true, but Reason (R) i1s not the
correct explanation of the Assertion (A).
(C) Assertion (A) is true, but Reason (R) 1s false.
(D)) Assertion (A) 1s false, but Reason (R) 1s true.
Q19. | Assertion (A) : Let Z be the set of integers. A function [ : Z — Z deflined
as fix) = 3x — 5, vx e Z 15 a bijective,
Reason (R) : A function is a bijective if it is both surjective and
1njective.
Ans | (D) Assertion (A) is false, but Reason (R) is true.

M p




1
]

an- ﬂﬁﬂt‘l‘tiﬂ-ﬂ [F\} . ff_'l'} - {"1.1' H.. X
2k , x>

. . - )
1s continuous at x=5for k = i
Reason (R) : Fora function f to be continuous at x = a,

.'l:]ﬂ}nu fix) = _-EIEPHP f{x) = f{a).

Ans | (1)) Assertion (A) is false, but Reason (R) is true.

SECTION B
This section comprises very short answer (WV5A) type questions of 2 marks each.

Q21. | (a3) Differentiate 2°°5°* w.r.t cos? x.

OR
1 (x2 4 D) = o2 dy
by  If tan! (x2 + v%) = a?, then find I
X
A
SO Lot u= z“‘“:}%ﬂ““”{—zm xsin x)log 2 1
5 dv
Lel v=cos x::ra=— 2C08 xsin x 1%
L)
du \ dx o 1
MNow—= =32 log?2 Ye
“wn"v dv %
dx
OR
Ans) | tan™ (¥ + y*)=a’= ¥ + * =tana’ '
Differentiatebothsideswrt x,
dy
2x+2 =)
"Vch.- 1
de. ¥




Q22.

Evaluate : tan! [2 sin [2 cos %] ‘

Ans
3
tan™ l:zsin[zms" %]:l
—tan™| 2sin| 2x Z | |=tan™'| 2sin”
I 6 3
L. B )
=tan"’ EH£:|=I,HII ' f3=2
2 3
Q23 | oy 4 _ _ _ N
I'he diagonals of a parallelogram are given by a = 21 — j + k and
b =1 +3) — k. Find the area of the parallelogram.
Ans : } i,
axb=\2 -1 1|=-2i+3j+7k
1 3 -1
1. -
Areaof paraﬂaln_gram=5|ax b|
l F 2 z "Jﬁ'z
== \=2) +3 +T7 =——
E\Jr{ } 2
024, . . . . . _ 2 & . y
Find the intervals in which function f{x) = 5x% — 32 is (1) increasing (ii)
decreasing.
Ans

2 p . 15

£(%)=5x""-3x"" = £'(x)="Vx(1- %)

Forincreasing /decreasing, put £'(x)=0
= x=0,1
{E]Whmxe[ﬂ,l], f'( x)=0.S0, fisincreasing when xe [ﬂ,l]
(Theintervals {ﬂ,l},[ﬂ,l}nr {ll,l] canalsobeconsidered )
{E}wtmnxe[l,m}, f'( x)<0.So, fisdecreasing when xe [l,m}
(Theinterval (1,cc)canalsobeconsidered.)




0235,

(a)

(b)

Two friends while flying kites from different locations, find the
strings of their kites crossing each other. The strings can be

— A A A » ) A A
represented by vectors a = 31 +j + 2k and b =21 — 2§ + 4k.
Determine the angle formed between the kite strings. Assume there
iz no slack in the strings.

OR

Find a vector of magnitude 21 units in the direction opposite to that

o
of AB where A and B are the points A(2, 1, 3) and B(8, -1, O)
respectively.

Ans(a)

Let the required angle between the kite sirings be &.

Then.cos @ =——

= cosf==

it »a

a.h

il

{3E+j+zi}{zi—z}+a§}_ 12 3
JO+1+a 144416 4336 21

1%

OR
Ans(b) | BA=—_Gi+2j+3k i
Required unit vector of magnitude21
—21 x —6i+2 j+ 3k "
J36+4+9
=3(-6i + 2+ 3k) or—18i + 6 j+ 9k e
SECTION C
This section comprises short answer (SA) type questions of 3 marks each.
Q26. | The side of an equilateral triangle is increasing at the rate of 3 em/s, At
what rate its area increasing when the side of the triangle is 15 em 7
Ans

Let'a'bethesideof thetriangle,so ji=3m1!s e

Now areaof anequilateral triangle, A= TE a

2

dA q'li.‘:l da
s X 1%
dt 2 dt

.'.ﬂ] =an=ﬂmzjs 1
dl" a=15cm E

MYy




Solve the following linear programming problem graphically :
Maximise Z = x + 2y
Subject to the constraints :

x-yz20
x—2y=z-
x20,vy20
Ans ¥-axis
Far
Tl
graph
and
shading
1%
Corner Point | Value of Z=x+2y .
or
COrrect
0(0,0) 0 table
A(2,2) 6 !
Since feasible region is unbounded. Plot x + 2y = 6 which has common region
with feasible region, thus Z has no maximum value., %
X +s8inx
A {a) Find: I dx
l+cosx
OR
&
4
dx
() Evaluate: | .
5 cos®x +/2sin 2x




Ansia)

OR

Ans(b)

Put tan x=i=sec” xdy=df
l-l'l-l-.!'z




Q29.

(a)

(b)

* M LA a
Verify that lines given by r =({1 -1 + (L - 2)j + {3 — 20k and

1'} = (u + l}? + (2 — 1]';: — (2 + l‘.lf.'. are skew lines. Hence, find
shortest distance between the lines,

OR
During a cricket match, the position of the bowler, the wicket keeper

¥ M Fs
and the leg shp helder are mm a hne given by B = 21 + 85,

> k] A —¥ A ey
W=6i1i+12j and F =12i + 18 respectively. Calculate the ratio

in which the wicketkeeper divides the line segment joining the
bowler and the leg ship fielder.

Ansia)

Rewriting the lines, we get

ﬁ=(ﬂf—2|}+ 35}+A(—F+:f—2.ﬁf} amd ﬁ=(?—j—ﬁ’)+y(?+2:f—zﬁ}

Let 4, =i—2/+3k, d,=i— =k B=—1i+j-2k, b=1+2]-2k

Note that the dr'sof given lines are not proportional so, they are not parallel lines.

The lines will be skew if they do not intersect each other also.

i ok
Hered, —d,= j— 4k, b xb,=—1 1 -2=2i—-4j-3k
1 2 -2

Consider (4, -4,).(h x 5,
=(j-4k).(2i —4j-3k)=8=0
Hence lines will not intersect. 5o the lines are skew.
{Ez _EL]‘[I’l * EA}|
i)
8 8

" /11659 J29

Shortest Distance= |

b 4 L5

OR

Ans(b)

Let the wicket keeper divides the line segment in ratio k: 1

a5

. kF+1.B
Wes——— . N
k+1 B2, &0 Wi, 1200}

el +12)o 12+ 2); (18K+8)

2
= h=—
3

Hence, the required ratio is2: 3

Fil2, 80




(a)

(b)

The probability distribution for the number of students being absent
in a class on a Saturday is as follows :

X 0 2 4 5]
P{X) P 2p | dp P

Where X is the number of students absent,

{1} Calculate p.
(11) Calculate the mean of the number of abzent students on
Saturday.
OR

For the wvacancy advertised in the newspaper, 3000 candidates
submitted their applicationz. From the data it was revealed that two
third of the total applicants were females and other were males. The
selection for the job was done through a written test. The
performance of the applicants indicates that the probability of a male
getting a distinction in written test 18 0.4 and that a female getting a
dizgtinction 1a8 0.35. Find the probability that the candidate chosen at
random will have a distinction 1n the written test,

Ansa) | (f)Sinced’ P(X)=1= p+2p+3 p+p=1
1
:}P—?
(i)Mean= X.P(X)=0( p) +2(2p) + 4(35) + 5( p)
1
=21 21 — |=3
o)
OR
Ans(b) | LetE :Theapplicantisamale

E, :Theapplicant isafemale
A :The candidate chosen will have distinction in the written test.

P(E,)= %,P{EJ=§,P{A| E,)=04,P(A| E,)=0.35

~P(A)=P(E)P(A|E)+ P(E)P(A|E,)

=1 » 0.4+ E = 0.35
3 3

11
30




Sketch the graph of vy = | x + 3 | and find the area of the region enclosed
by the curve, x-axis, between x = —6 and x =0, using integration.

Rraph:
1 mark
Required Area
L]
Ls
= _[ ydx
-3
L]
=2[(x+3)dx "
=3
L ]
[(,H 3y }
=2 La
2
=3
=9 L
SECTION D
This section comprises long answer (LA) type questions of 5 marks each.
Q3z. . 2
(a) If \’[i —x° + 1.|r1—:.'2 = a(x — v), then prove that d—}= . :’..’ .
dr  §1-x=
OR
f 2.,
(b) Ifx=a| cosO+log tanEwi and v = sin 8, then find d—'!' at@= E
\ 2) dx® 4
Ans(a) | Let x=sin A, y=sin B=> A=sin"' x, B=sin"' y 1
A=+ f1- =a(x—y)
=»cos A+cos B:.'i'l:si.n A—sin B]
9 A+ B A—E_E A+BY, (A-B 1
= 2cos > jous| —— | 2aces| —— |sin| —
::-mt[ — J:a::-.d—E:Emt"a 1
=ssin”' x—sin”' y=2cot™ a Y
differentiate bothsides wrt x,
1 1 dv_, 1%
¥ 1oy dx
a_[i=r
dx \1-x
OR




Ans(h)

x=a{cmﬂ'+hglang}

HSECEHHI
& 2 2
2

= =a| —sinf+

g8

Lan

2
=a{-sinﬂ'+ LJ:a 1-sin &
sind sin &

iy
—= & cos &
dﬂ dC¥ OOs

Ao, y=sin § = %:cmﬂ

_dy_tan#
Tdx a
Differetiating wrt x,

Find the abszolute maximum and absolute minimum of

function f{x) = 2x* — 152 + 36x + 1 on [1, 3].

Ans

fx)=2x"=15x"+ 36x+1

= f(x)=6( ¥ -5x+6)=6(x-2)(x-3)

f'(x)=0=> x=2,3¢[1,5]

MNow .ﬂ:l}:EJl. f(z}:zg. F(E}:EE. f{ﬁ}:ﬁﬁ

Hence, theabsolute maximum value is 56 and the absolute minimum value is 24.

(a) Find the image A’ of the point A(1, 6, 3) in the line %— F;I = H; 2

Also, find the equation of the line joining A and A',

OR

X+2 y+3d z-6
4 =

from point Q(2, 4, -1) is 7 units. Also, find the equation of line joining

P and Q).

{(b) Find a point P on the line such that its distance




Ansia)

Theequatlnnufgiw:n]inelsf: 'FT_I = E—;E =4

Any arbitrary point on the line is MI: A.24+1,34 +?.] »
dr'sof AMare<4-1,24-5,34-1>
Herel(A-1)+2(24-35)+3(31-1)=0

=i=1

.'H[l,l 5]]31]11: foot perpendicular of the point A to the given line.
Let image of point A in the line be A'(a, 8.7)

Since M is the mid-point of A.clﬂsnﬂ-f(l_;a,ﬁ_;ﬂ‘ 3;'?];'.-{{11 3,5)

= A'(1,0,7)is the image of A.
1 y-6_ z-3

Also, Equation of AA'is r;

=3 2
OR
Ans(b) x+53 y+3 -6
The given line is = = =Adand Q(2,4,-1
& 1 4 =4 ﬂ{ ]
Anyrandom point on the line will be given hyPl:.-l— 5,44-3,-94+ ﬁ]
Since PO =7=54(4-7)" +(44-7)° +(-04+7) =7
=98(1' -24+1)=0=4=1
Hence, the required point is Pl: —4,1.—3]
The equatian of line PQ s .r+4= ¥-1 _ +3 or .:'—2= _r—4= z+1
3 2 B 3 2
Q33. | A school wants to allocate students into three clubs : Sports, Music and

Drama, under following conditions :

. The number of students in Sports club should be equal to the sum of

the number of students in Music and Drama club.

. The number of students in Musie club should be 20 more than half

the number of students in Sports club.

. The total number of students to be allocated in all three ¢lubs are

180.

Find the number of students allocated to different clubs, using matrix

method.




Ans | Let x. y and z be the no. of students allocated to Sports, Music
and Drama clubs respectively.
Here, x= y+ z._p=§+2-ll. x+ ¥+ z=180
= x— y—i=0x—-2y=—40, x+ y+ =180 1%
Givenequations can be writtenas AX = B
1 -1 -1 0 X
where, A=|1 -2 0 |, B=|-40|,. X=|y Y
1 1 1 180 F
| A= —420= A" exists. 1
-2 0 =2
adfd=|-1 2 =1 1
i 2 <
(2 0 2
A-L=%“ﬂrjﬂ=§ 1 -2 1 n
| -3 2 1
X=4'B
z 0o z][ o] [90
=% 1 =2 1||-40]|=|65 1
-3 2 1)|180] |25
Soa=190, y=65, =25
MNumber of students allocated in sports, music and drama are
90, 65 and 25 respectively .
SECTION E
This section comprises 3 case study-based questions of 4 marks each.
36,

= M. S

HC

A technical company is designing a rectangular solar panel installation on
a roof using 300 metres of boundary material. The design includes a
partition running parallel to one of the sides dividing the area (roof) into
two sections,
Let the length of the side perpendicular to the partition be x metres and
with parallel to the partition be v metres.




Based on this information, answer the following questions :

(i) Write the equation for the total boundary material used in the
boundary and parallel to the partition in terms of x and v.

(i) Write the area of the solar panel as a function of x.

(111) (a) Find the critical points of the arca function. Use second
derivative test to determine eritical points at the maximum
area. Also, find the maximum area.

OR

(iti) (b) Using first derivative test, calculate the maximum area the
company can enclose with the 300 metres of boundary material,
considering the parallel partition,

Ans

(f)2x+3y=300
(i) A:q:%(m-zx}

( i) (a) A= :(am- zx]=;{mx-zf]
dd 1

=

df:ﬂam-u}

idA
For critical points, put T =0= x=75

dtA 4
Also, ==—<0, 50, Alsmaximumat x=75
dx’ 3

Also, maximumareais A= %(am -150) =3750m"
OR
X 1
(i) (B) A= (300- zx}=3[3mx-zf}

dd 1
=

df:ﬂam-u}

idA
For critical points, put e =0= x=75

dA
ASE changes its sign from positive to negative as x passes through

& =75 from left to right, whichmeans x=75is the point of maximum.

Ao, maximumareais A= E{Eﬂﬂ - IED} =3750m?*

3

Note : Full credit to be givenil the student takes equation as
2x + 2y =300 or 2x +4y =300 or 4x+ 4y = 300 or 4x+ 3y = 300
Thesolutions of sub-parts will differ and marks may be given accordingly.




A class-room teacher is keen to assess the learning of her students the
concept of “relations” taught to them. She writes the following five
relations each defined on the set A= {1, 2, 3} :

R, =12, 3), (3, 2)}

R, =1i(1, 2), (1, 3), (3, 2)}

R, =1(1,2), (2, 1, (1, 1)}

R, =1(1, 1), (1, 2), (3, 3), (2, 2)}

R, =11, 1), (1, 2), (3, 3), (2, 2), (2, 1), (2, 3), (3, 2)}

The students are asked to answer the following questions about the above
relations :

(1)  Identify the relation which is reflexive, transitive but not symmetric.

(11) Identify the relation which i1s reflexive and symmetric but not
transitive.

(111) (a) ldentify the relations which are symmetric but neither reflexive
nor transitive.

OR
(iii) (b) What pairs should be added to the relation R, to make it an

equivalence relation ?

Ans

()&, 1

() & !

(iif)(a) R and R, 141
ORr

( #if)( b)Requiredpairs tobeadded tomake the relation R, asanequivalencerelation are:

(1,1).(2,2).(3,3).(2,1).(3,1)and(2,3) 2

HY




A bank offers loan to its customers on different types of interest namely,
fixed rate, floating rate and variable rate. From the past data with the
bank, it 15 known that a customer avails loan on fixed rate, floating rate
or variable rate with probabilities 10%, 20% and 7T0% respectively. A
customer after availing loan can pay the loan or default on loan
repayment. The bank data suggests that the probability that a person
defaults on loan after availing it at fixed rate, floating rate and variable
rate is 5%, 3% and 1% respectively.

Based on the above information, answer the following :

(i)  What is the probability that a customer after availing the loan will
default on the loan repayment ?

(11} A customer after availing the loan, defaults on lean repayment,
What is the probability that he availed the loan at a variable rate of
interest ?




Ans

E, :customer avails loan on fixed rate
E, :customer avails loan on floating rate
E, :customer avails loan on variable rate

A:the person defaults on the loan
1 2 i

P(E)=—P(E)=—.P(E)=—"

P{A|EL}=15E.P{A|E1}=%.PI:A| g}:ﬁ

()P(A4)=P(E)P({A|E)+P(E)P(A|E)+P(E)P(A|E)
1.5 2 3 7_1

18 9

= 0r
1000 500

(#)P( E,| A)=

P(E)P(AlE)
P(E)P(A|E)+P(E,).P(A|E)+P(E,).P(A|E,)
7T 1

k3
_10 " 100
18

1000




PAPER-2 (WITH SOLUTIONS)

Q0. No. EXPECTED ANSWER / VALUE POINTS Marks
SECTION-A
This section comprises multiple choice questions {MCOsg) of 1 mark each.
The projection vector of vector a on vector b is
l. -3 i —
. » . |
(A) [-':'!. . hz]h (B) "'1_’}
Ib| Ib|
T + o
a-b a- b
() X (D) [ —
lal L oa)
Ans (A (“—h:) b |
&
2 The function f{x) = x* = 4x + 6 is increasing in the interval
(A) (0, 2) (B) (==, 2]
(Cy [1.2] (D) [2, =)
Ans (D) [2,e0) |
3. 2a
If f(2a — x) = f{x), then [f{.\:} dx 1=
0
Za Fi
(A) l f L%] dx (B) jf{r}l dx
0 i
(] i
(C) EJ fix) dx (D) EI f(x) dx
a 0
Ans (D)2 [ fx)dx 1




1 12 4y|

4. . . . .
IfA=|6x 5 2x|isasymmetric matrix, then (25 4+ v)is
Br 4 6|
(&) -8 (B 0
(C) 6 (m &8
Ans (D ¥
If y = sin~'x, =1 < x = 0, then the range of v is
& i % N
- = =
A —_— By |—,
mlﬂu] {1[2{1_
=T =i 1
. —. 0 —. 0
o [ o (20
Ans (B) [—E 0]
If a line makes angles :ufu—r,:—:.'mtl i with the positive direetions of 1, v
6. and z-axis respectively, then 0 ia
(A _—:unl_'.' B En:lﬂj'
3 Kt
0 = D) +I
(C) 5 ( 3
Ans Mo option 18 correct. Full marks may be awarded for attempting the question.
If E and F are two events such that P(E) > 0 and P(F) 2 1, then P(E/F) s
1. .
i —_—
w DB ®) 1- P(ER
Hil)
-HEUF
(©) 1-PEF @ =0ul
M)
Ang 1-P(EUF)
(D) FiFy
Which of the following can be both a symmetric and skew-symmetric
matrix ?
5. (&) Unit Matrix (B} Diaponal Matrx
(C) Null Matrix (D) Row Matrix
Ans (C) Null Matrix




The equation of a line parallel to the vector i _; + 2k and passing
9. through the point (4, =3, 715

(A) r=dt+3 y==dt+1,z=Te+2

(B) s=M+dvot+3, 2= +7

(C) x=3t+dy=t-3,2=2t+7

N r=+d ve=t+3 z2=2t+7
Ans Clx=3t+4y=t-3z2=2t+7

Four friends Abhav, Bina, Chhaya and Devesh were asked to simplify
10, 4 AB + 3AB + BA) = 4 BA, where A and B are both matrices of order 2 x 2.

It is known that A2 Be Tand A~ « B.

Their answers are given as :

Abhay @6 Al

Bina : 7TAB-BA

Chhaya: 8 AB

Divesh : 7T BA=AR

Who answered it correctly ?

(A} Abhay (B) Bina

(€} Chhaya Dy Devesh
Ans {B) Bina

A eylindrical tank of radius 10 em i being filled with sugar at the rate of
1. .]IHI - c:.::a':a'.u. Thi eate, at which the height of the sugar insde the tank 1=

INCTEARING, 18 :

(Al 0.1 emfa (B 0% emls

(i 1emfs (y 1.1 emds
Ans (C11 cmfs

Lot pand g be two unit vectors and a be the angle between them. Then
17, (p + q) will be a unit vector for what value of a ?

i) = (B 3

X 2n

i) E D) _3

Ans (D) i:




The line x =14 by, v ==5 + y, 2 = =6 =3y passes through which of the

following point ?

13,
(A) {1, =5,6) (B) 11,5, 6)
() (1, =5, =6) () (=1, =5, 6)
Ans (Ci{l, -5, -6)
If A denotes the set of continuous functions and B denotes set of
14 differentiable functions, then which of the following depicts the correct
' relation between set A and B ?
(A) @Ei (1) @.-".
i) (‘B (L) @@
Ang
@Jt
iB)
The area of the shaded region (figure) reprezented by the curves
5 y=a°, 05 x5 2 and v-axis is given by
5. b y .
k=1
.E'l ;-II
(&) | dx (B) | Jy dy
1!.1 1I'I
| i
(©) [I:‘Id.'l.' (D) I‘J:Trly
(1] .|.|
Ani

(D) [ fydy




A factory produces two products X and Y. The profit earned by selling X
and Y is represented by the objective function £ = hx + Ty, where x and y

6. are the number of units of X and Y respectively sold. Which of the
following statement is correct *
(A} The objective function maximizes the difference of the profit earmed
from products X and Y,
(B) The objective function measures the total production of products X
and Y.
iC) The objective function maximizes the combined profit earned from
selling X and Y.
() The objective Tunction ensures the company produces more of
product X than product Y.
Ans ({C) The objective function maximizes the combined profit earned from selling X and Y
If A and B are square matrices of order m such that A* = B* = (A= B) (A + B),
17, then which of the following 15 always corvect ?
iA) A=B (B} AB=BA
(C) A=OorB=0 (D A=lorB=1
Ans (B)AB -~ BA
If p and q are regpectively the order and degree of the differential equation
1R, d {dy ) _
0, th
dndr' then (p =q) is
(A) 0 B 1
c) 2 (3
Ans (Bl

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

iA)  Both Assertion (A) and Reason (R) are true and Reason (R) 15 the
correct explanation of the Assertion (A).

iB) Both Assertion (A) and Reason (R) are true, but Reason (R) is notf
the correct explanation of the Assertion (A).

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

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

op




Assertion (A) + A=diag |3 5 2] is a scalar matrix of order 3 % 3.

19, Reason (R) : If a diagonal matrix has all non-zero elements equal, it
iz known as a scalar matrix.
Ans (D) Assertion (A) 15 false and Reason (R) 15 true.
Assertion (A) ¢ Every point of the feasible region of o Linear
20 Programming Problem is an optimal solution.
Reason (R) @ The optimal solution for a Linear Programming Problem
exists only at one or more corner point(s) of the feasihle
FEEIo.
Ans (D) Assertion (A) 15 false and Reason (R) is true.

SECTION-B

This section comprises 3 Very Short Answer (VSA) type questions of 2 marks each.

21

(a) A vector a makes equal angles with all the three axes. If the

magnitude of the vector is 543 units, then find .

OR

by Ifa andTﬁ' are position vectors of two points P and Q respectively,

then find the position vector of a point R in QP produced such that

Qu=§qu

21 {a) Ans

Let a be the angle which the vector 8 makes with all the three axes.

Then 3cos®a =1

1
= COS0 = —=
Y3

. A
The unit vector along the vector a v (I+ ]+ k)
W

d=5(i+j+k)

OR
bjans | M _— T — |
Rix) Pla) Qlp)
QR _3
op 2




Hence, R divides PO}, externally, in the ratio 1:3.

f-3& _ 3d-f

1-3 2

The Position vector of B = ¥ =

E
22, 4
Evaluate : I J1+sin2x dx
0
Ans : —
' Given definite integral fL;_‘ J (sinx + cosx)*dx
n
3 -
= j [sinx + cosx)dx
]
o
= [—cosx + sinx];
| l
Find the values of *a’ for which f{x) = sin x=ax + b 13 increasing on R,
23
Ans f'(x)=cosx—a
For f{x) to be increasing, f'(x) = 0
i.e.,cosx =a |
Rince, —1 = cosr = 1
== —1
Hence, a € (—oo, —1]. (Also, accept a € (—w,—1)) l
If ;f and I; are two non-collinear vectors, then find x, such that o = (k=2
24 2 +b and ﬁl =3+ a - ab are collinear,
Ans i and ,ﬁ are collinear
X — 2 J. ]1_.-_\.
= =— Lt
3+2x =2




25
& ; .
. : dv  x =y
(a) Ifx= e", then prove that — = ———,
dr xlogx
OR
2x-3 ,-35x<-2
(b)y If f(x)=
x+1 ,-2<x<0
Check the differentiability of f(x) at x = =2,
25(a) = E"-—i
Ans ¥
= logx = —
= ylogx = x
Differentiating both sides w.r.to x, we get
¥ dy
Z 4logx—=1
X ﬂ‘gxdx
ﬂ: —
Y _x7J
dx xlogx
R
25 I:'II:I] LIJ{_E:I — fémllr{_l—lll::l!—lll'l'_zt' {'h = ﬂ-:l
1+ -
% 10
Ans C2-2-h)-3-(-T)
= {im
i) —h
=lim=2
il
Rf'(-2) = lm{2EIED (> 0)
 —2+h+1-(-7)
= [im
h—i) ft

. btk . .
= lim—. which does not exist, i.e., RHD does not exist.
fi—i

oy




Therefore, the function is not differentiable ar -2.
Mote: (1) It a student finds only RHD and concludes the result, full marks may be awarded.
{2) If a student proves that the function is discontinueous at -2 and hence not differentiable at

-2, full marks may be awarded.

SECTION-C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26

(a) Solve the differential equation 2(y + 3) = xy :_—" =0; given y(1) ==2.
x

OR
(b) Solve the following differential equation :

o dy
1+ :-*‘}d—"‘+ Iy = 4y,
X

26{a)

Ans

Given differential equation can be written as
rLdy = id.r
= [(1-55)dy =2 2dx
=y —3log|y + 3| = 2log|x|+ C
y= 2 whenx=1=0C0=-2
Hence, the required particular solution is
=y —3logly + 3| = 2log|x| -2

OR

26(h)

Ans

Given differential equation can be written as

dy Ix

= 4l 'I].'I'll'l..'l""l_"]'
dx 1422 - :H-I:'“ 1Ch 15 LINCAr m y.

ix

LF. = elmea® = gloa(i+3%) _ 1 4 42
The solution 15 given by
y(l+x9) = J’ dxdx

. 4
=:J.f[l+xi}=3.r"+|£'

4y

ary = . Which 1s the required general solution

—+ [ ——
I(1+x") {14x<)




27.

Let It be a relation defined over N, where N iz get of natural numbers,
defined ag “mBn if and only i m iz o moltiple of 1, m, n e N." Find
whether R iz retlexive, symmetric and transitive or not,

Ans

28

Let x € N. Then we know that x is a multiple of iself.
= xRx
Hence, B s reflexive.

We have 2, B € N such that 8 is a multiple of 2
= BR2

But, 2 is not a muliiple of 8. Hence, 2 is not R-related to 8.
Therefore, K is not svimmetric.
Let x, v, 2 € N such that xRy, yRz
Then x = my, ¥ = ne for some m, i € N
= X = mnE = x = pz,where p = mn € N. Hence, xRz
Therefore, B is transilive.
Solve the following linear programming problem graphically :
Minimise Z = x = 5y
subject to the constraints :
x=yzl
-x+2yz2
xzdvid,vel




Ans

Correct
graph
and
shading
1
Cormer point Value of Z = x - Sy 1
A(3,25) 9.5
B(3.3) -12
Ci4.4) -16
D(6.4) -14
The minimum value of Z is -16, which is attained at x = 4, y = 4. e
1 ¥ ; ;
(a) Ify=log (J— + J . then show that x(x + 1)y, + (x + 1)°y, = 2.
29 S '
OR
dy =1
(b) Wxfl+y+ydl+x=0,-1<x<1,x#y, then prove that —= =
dy  (14%)°
29(a) The given function can be written as
Ans y=2log(x+1)— logx
2 1 x—1
= )’l = —_—— = 1
x+1 x x(x+1)
x—1 1
S @+ =——=1-=




1
=:-{x+lj|}rz+}r1=;

. 1
Sx(x+ 1)y +x(x+ 1)y = 1+

=x(x+ 1w +x(x+ Dy, =14+1—-(x+ 1)y,

Sxix+ 1)y +(x+ 1)y =2

OR
29(b) xf1+y+yl1+x=0
Ang =x/l+y=—wl+x
=2x(1+y)=y(l+x)
=(x-pllx+y) +xylx—y)=0
=(x-px+y+xy)=0
x#Fy=x+y+xy=10
—X
= =
¥ 1+x
ﬂ B -1
dy  (1+x)*
(a) A die with number 1 to 6 is biased such that P(2) = ﬁami probability of
30
other numbers is equal. Find the mean of the number of times number 2
APPEArS On the diee, if the dice is thrown twice,
OR
(b  Two dice are thrown. Defined are the following two events A and B :
A=sllr.vi:x+v=9) B={lx, v): x= 3}, where (x, v) denote a point in
the sample space.
Check if events A and B are independent or mutually exclusive,
0(a) 3 3 7
P(2)=—,F ther beri=]— —= —
- (2] 10 [any other number) 0" 10

Let X represent the Random Variable “the number of 2757

Then X =0,1,2




The probability distribution 15

X PX] KPX)
0 7 7 49 i
—_—— = —
10 10 100
| 3 7,4z iz 1%
10" 10"~ 100 1001
2 3 i 9 18
1010~ 100 100
Mean = LXP(X) = = 0.6 ¥
R
I0{b) A=1{(3.6),(45),(54) (63)
An: =21 =03 1
o P{4) ELEC P(B) L
P(ANB : !
( ) =312 Y
5
P(A) x P(B) = Tha P{A N B) 1
Therefore, A and B are not independent.
Acand B are not mually exclusiveas AnB = @ ¥a
. 1 X+a
11 Find: | — — dvr.
X X =48
Ans 1 x+a 1 l
| = "——dx = | ——dx+a | ———idx
J Xyx*—ag* Vxi—a* ¥Wxt —a
— X
— fe2 _ o2 -1t
_lng|x+-.'x EL|+5E|: {a}+c 1+1
SECTION-D
This section comprises 4 Long Answer (LA tvpe questions of 5 marks each.
Using integration, find the area of the region bounded by the line
1 v =5y + 2, the x=axis and the opdinateg x==2 and x = 2,
Ans




Correct

y=ix+2 sketch
12 and
shading
1
2
B
E
d
bz =ho 8 N 7 M B 10
The required area
[ Ftsx + 22dx +f (5x+ 2)dx 1
-2
i -
_|[Gxr2)7] 5| [(5x+2)7 |
10 s 10 _%
E-4 144 104
BT TR s
2
N x+x+1
Find r dy.

33. (x +2)(x" +1)

Ang r+r+1 A . Bx +r¢ n
(x+2)(x*+1) (x+2) ++1 i}
Getting A —% B =%.L" =£ 1'%
Given integral = k —dr +

I+ 54 1 21




3 1 1
= Eh}gp: + 2| +E]u:rg|{:cd +1) +Eran"x +C

{n) Find the shortest distanee between the lines ;
x+1 y-1 =z-9

34 and
2 1 -3
x—-3 y+15 -9
2 -7 5
OR
(b) Find the image A" of the point A2, 1, 2) in the line
[:T= 4? + Ejk + 2k + A ﬁl —j — k). Also, find the equation of line
joining AA’, Find the foot of perpendicular from point A on the line [
34a) The vector equations of the lines are
Ans F=—0+f+9k +A(2i + | — 3k)

F = 3f — 15] + 9k + u(2i — 7] + 5k)
i, = —+j+9k @, = 3i—15] + 9k
by =2i+j—3k, b, =2i—7j+5k
@; —d; = 41 — 16f

R R S A
byxbh,=|2 1 —3|=-16i- 16— 16k
2 =7 5

OR




34(b
Al2, 1, 2)

Ans

A’ (a, B, ¥)

Let the image of A in the line be A'(a, 8, v)

The point P, which is the point of ntersection of the lines fand A4", will have coordinates
(A+4 -4+ 2 —4+2) for some A

Disof APare < 44+ 2. -4+1,-4=
AP L1
(A+2)—(-4+1)-(-4) =0

1 1
=ll=—--
3
, . . 177
Therefore, the coordinates of P are ':'_1 ‘3 —{]

P is the mid-point of 44"

24a 11148 72+y 7
T2 ~ 372 3 2 3
6 11 8

Sa= =T =g

. o 16 11 8
The coordinates of the image are 55 _1}

The equation of 44" is

x—2 y-1 z-12
-8 T2

3 3 3

ur,

3x—2) 3y-1) 3(z-2)
5 4 1




-4 4 4 1 -1 1

(a) Given A=|-7 1 3 |and B=|1 -2 -2, find AB. Hence, solve

-

15
b =3 =1 21 3
the svatem of linear equations :
Yr=y+z=4
r—2y-2z=9
2x+y+3dz=1
OR
1 2 0]
by IfA=|-2 -1 -2|.then find A7L
0 -1 11
Hence, solve the system of linear equations :
r=2v=10
dx—y—z=8
~dy+z=T
35(a) BE 0 0
AB=|0 8 0|=8/ 2
Ans 00 8
The system of equations 15 equivalent to the matnx equation:
4 X
BX =C whereC = |9 ..5i'=|}-'] b
1 z
=X =R
AB =8I
1
=B t==4 |
B
1 -3 4 41714 24 3
.5‘.'=§—'? 1 39 ==|-16|=|-2
s =3 -—1/11 —B -1
rx=3y=-2,z2=-1 I
OR
35(b) |Al =1+ 0= A" exists. l
Ans -3 -2 -4
adia=|2 1 2 )
2 l 3 ]."]‘




} —3 -2 -4
At =madia=l2 1 2
2 1 3

The given system of equations i3 equivalent to the matrix equation

10 X
ATX =B, whete B=| 8 .){=I}’]
7 z
=X =(A")"'B
=X={AYE
-3 2 Z|[10 0
=Xx=|-2 1 1||8|=]|-5
-4 2 3ll7 -3

rx=0y=-5z=-3

1%

36,

SECTION-E
This section comprises 3 case study based questions of 4 marks each
A zehool 15 organizing a debate competition with participants as speakers
8 =18,, 8,, 85 8, and these are judged by judges J = {J,, 1, J,5. Each
speaker can be assygned one judge. Let R be a relation from sct S to .

defined as B = {(x, ¥) @ speaker x s judged by judge y, x ¢ 8, y & J).

ny




Binsed an the above, answer the following ;
{1l How many relations can be there from 8 to ] 7 1

A student ientifiea n function fom S d aa f= 18, 1.0 (5, -.,.I.

[:5-!_. J.‘,I. {HI. ||::_:l: Check if it 18 bipeetave, 1
i) fa) How many oneone functions can be there from set S to setJ ? 2
0OR

i) h)  Another stedent conasders a relatlion “I E :.‘IH:, F!l, Zl‘"lj. HJIIZ in
st 8, Write minimum ordered pairs to be included in R, so that

R, is reflexive but not symmetric. 2

36 Ans (1) | The number of relations = 2%*4 = 214

36 Ans (u) | Since, 5, and 5, have been assigned the same judge .. the function is not one-one.
Hence, it is not bijective.

36 (ii1) (a) | There cannot exist any one-oné function from 3 to I as n(S) > n(J). Hence, the number of
one-one functions from 5 to Jis 0.

OR

36 (i) {b) | To make Ry reflexive and not symmetric we need to add the following ordered pairs:
(83,510 (82,82 ), (53, 53), (54, 554)
Three persons e, Amber, Bone and Camel are |||~:|||.I';||'I:||1||.: cars which
rum o petrol and an battery s well. Their production share 1n the market 18
GG, 0% and 10% reapectively, OF their respective production capacithes,

37, 0%, 10% and 5% cars respectively are electse (or batbery oporatied)

Based on the above, answer the following :

it (&) What ig the prohability that a randomly selected car iz an

electrie car ? 2
Ok

iy i) What 15 the probabaity that a randomly selected car is a petrol
car 2

(i) A car iz selected ot random and is found do be eleciric. What is the
prohability that it was manufaciured by Comet ? |

(iith A car is selected a8 random and 3 found fo be elecirie. What is the
prohnhility that it was manufactured by Amber or Bonz ¥ 1

n o




i) (a) Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car

C = Comet manufactures the car

E = The selected car is electric

Pn—mpﬁ 31jpr: 10
'::'_wn (B)= 100" (€y= 100

P(E)=P{A) x P (%) +P(B)%P @) +P(C) = P{EJ

60 20 30 10 10 5
100 100 100 100 100 100

155 31
~Tooo *" Zoo
OR
Ik Let A = Amber manufactures the car
Ans B = Bonzi manufactures the car

C = Comet manufactures the car
E = The selected car 15 a petrol car
30 10

PiA EFE —.P —
(A) =00 P8 = 150 PLE) = T

P(E)=P(A)x P (EI) +P(R)x P [E) +P(C) P{%)

60 B0 30 90 10 95
100 100 100 100 ' 100 100
845 169
=— or —

1000 °" Zoo

A7) Ans (L") P(C) % F(%}

P —_—
E P(E)
10 5
_ 100 * 100
60 20 30 10 10 5
100 * 100~ 100~ 100 © 100~ 100
50
_Toooo _ 1
1550 31
10000




37(iii) (M) e (E) g Bt e 1
P E 1=P E 1 1 M
Ans
38.
A small town i3 analyzing the pattern of a new street light instalation,
The lights are set up in such a way that the intensity of light at eny point
x metres from the start of the streer can be modelled by f(x) = e 3in ¥,
where x i5 in metreg,
Based on the above, answer the followng :
(i) Find the intervals on which the fix) is increasing or decreasing,
xe [0, x). 2
(i) Verify, whether each critical point when x = [0, =] ig a point of local
maximum or Jocal minimum or a point of inflexion. 2
{i) Ans f'(x) = e*(cosx + sinx)
For critical points, f'(x) =0
= cosx +sinx =0
= cosx = —sinx v
. . 3
For x to be a critical point x € (0, ), hence, x = -‘5 s
3In ’
Forall x € 0], f'(x) 2 0
Nt . 2 3n
Hence, /'is increasing in [O‘T] 14
Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:
3 3 3
(0,—") or IO,—") or (0,—"]
4 4 a4
3n /
Forallx € |2, x| f'(x) £ 0
; 21 Sy
Hence, f1s decreasing in [-f, | Ya

Note: If a student concludes the answer in any of the following intervals, full marks may be
awarded:

in In in
(7,1!) or (T,ft] or [T,n)




(11 Ans

i . s .
X=—1sa critical point

[ (x) = e*(cosx — sinx) + e*(cosx + sinx)

= Ze*cosx

() =

Im . s - .
Hence, - lsa point of local maximum.




PAPER-3

reneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(L)
(tii)
(iv)
(v)
(vi)
(i)

(viti)

(ix)

This question paper contains 38 guestions. All guestions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
In Section A, Questions no. 1 to 18 are multiple choice guestions (MC@s) and

quefiﬂns number 19 and 20 are Assertion-Reason based questions of 1 mark
eac

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
guestions, 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 gquestions 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 I and
2 questions in Section E,

Use of calculator is not allowed.

SECTION A

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

1.

The principal value of sin—l(sin[— lg_n]] is :

(A) - EEE (B) - %
T 2
© 3 o

If A and B are square matrices of same order such that AB = A and
BA = B, then A2 + B is equal to :

(A) A+B
(C) 2(A+B)

BA
2BA

(B)
(D)

For real x, let fix) =x% + 5x + 1. Then :

(A) fis one-one but not onto on R

(B) fis onto on R but not one-one

(C) fis one-one and onto on R

(D) fis neither one-one nor onto on R



4]

2
If y=sin"!x, then (1— xﬂ}d—}f is equal to :

dx?
dy _ L0y
(A) x (B) X
d}r F dj"
2 2
C)y =x (D) X

The values of A so that fix) = sin x — cos x — Ax + C decreases for all real
values of x are ;

(A) 1eh< 2 (B) A=z=1
(C)  h=42 (D) i<l

If P is a point on the line segment joining (3, 6, —1) and (6, 2, — 2) and
y-coordinate of P is 4, then its z-coordinate is :

3
(A) i (BY 0O

3
cy 1 (D) 2

If M and N are square matrices of order 3 such that det (M) = m and
MN = ml, then det(N) is equal to :

Ay -1 (B) 1
(C) —m2 (D) m?

3x—-2, 0D=x=1
If fix) = g is continuous for x = (0, 2), then a is equal
2x" +ax, l<x<2

to:

7
(A —4 B) -5
c -2 (D) -1



5"

10.

11.

12.

13.

If {: N — W is defined as

noo.. .
—, ifn is even
fin)= {2 \
0, ifn is odd
then fis :
(A)  injective only (B)
(C)  abyection (D)
0o 1 -2
The matrix | -1 0 -T|isa:
2 7 0
(A)  diagonal matrix (B)
(C) skew symmetric matrix (D)

surjective only

neither surjective nor injective

symmetric matrix

scalar matrix

If the sides AB and AC of A ABC are represented by vectors ; + k and
3? - ; + 4]: respectively, then the length of the median through A on

BC is :
(A) 22 units (B)
(C) ? units (D)
The function f defined by
x, if x<1
fix) =
5 if x>1
158 not continuous at :
(A) =x=0 (B)
C) x=2 (D)

If fix)=2x+ cosx, then fix):
(A) hasamaximaatx=n (B)
(C) 18 an increasing function (D)

pp

v'rl_ﬁ units

J48

——— units

b
m n
o=

hasaminimaatx=n

is a decreasing function



14.

15.

16.

17.

18.

Icmgx_mszmdxisequalm:
COSX—COSCL
(A)  2(sinx+ xcosa) +C (B) 2(sinx—xcosa)+C
(C) 2(sinx + 2xcosa)+ C (D) 2(sinx + sina) + C

1
Theva]ueufj dx .

et 4o ¥

0

T m

(A) " (B) n
(C) tan~! e—g (D) tanle

The order and degree of the differential equation

dgy > dy 2 dy
[E] 4 [E] =xsm[E] are

(A)  order 2, degree 2 (B} order 2, degree 1
(C) order 2, degree not defined (D) order 1, degree not defined

The area of the region enclosed by the curve vy = Jx and the lines x = 0
and x = 4 and x-axis is :

(A) 16 8q. units (B} 82 8q. units
9 9
(C) ? 8Q. units (D) 33—2 8. units

The corner points of the feasible region of a Linear Programming
Problem are (0, 2), (3, 0), (8, 0), (6, 8) and (0, 5). If Z = ax + by; (a, b > 0)
be the objective function, and maximum value of Z is obtained at (0, 2)
and (3, 0), then the relation between a and b is :

(A) a=bhb (B) a=3b

(C) b=6a (D) 3a=2b



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

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

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

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

19. Aszsertion (A): If A and B are two events such that P{A n B) = 0, then A
and B are independent events.

Reason (R): Two events are independent if the occurrence of one does
not effect the occurrence of the other.

20. Assertion (A): In a Linear Programming Problem, if the feasible region
is empty, then the Linear Programming Problem has no
solution.

Reason (R): A feasible region is defined as the region that satisfies all
the constraints.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. Let A and B be two square matrices of order 3 such that det (A) = 3 and
det (B) =— 4. Find the value of det (— 6AB).

22. (a) Find the least value of ‘a’ so that fix) = 2x2 — ax + 3 is an increasing
function on (2, 4].
OR

(b) Iffixi=x+ i, x = 1, show that fis an increasing function.

23. (a) Simplify sin! | e |.
-|,||1+:|=:2

OR
(b)  Find domain of ain—1,||'x—1.
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2
24. Calculate the area of the region bounded by the curve ry + :'r? =1 and the

X-axis using integration.

25. For the curve y = 5x — 2x3, if x increases at the rate of 2 units/s, then how

fast is the slope of the curve changing when x =27

SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. (a) Iff:R™—R isdefined as fix)=log, x(a>0anda # 1), prove that I
is a bijection.
(R* is a set of all positive real numbers.)
OR

(b) LetA=1{1,2, 3}andB = {4, 5, 6]. A relation R from A to B is defined as
R={ix,v):x+y=6,xeA, yve B

(i) Write all elements of R.
(ii)  Is R a function ? Justify.

(iii) Determine domain and range of R.

27. (a) Findk =o that

32—21—3
—_—, x -1
fix)= x+1
k, x=-=1

iz continuous atx=—-1.

OR
(b)  Check the differentiability of function f(x) = x| x| at x = 0,

pYy



31.

Evaluate :

n

I oX [l—sinx]dx
1-cosx

2

(a)  Find the probability distribution of the number of boys in families
having three children, assuming equal probability for a boy and a

girl.
OR

(b) A coin iz tossed twice. Let X be a random variable defined as
number of heads minus number of tails. Obtain the probability

distribution of X and also find its mean.

Find the distance of the point (—1, —5, —10) from the point of intersection

ofthe lines *—1 = ¥~2 _ 273 %4 _vy1_.
a5 4 o 2

Solve the following Linear Programming Problem using graphical method
Maximise Z = 100x + 50y
gubject to the constraints

Jx + ¥ = 600

X+ v=300

v=x+ 200

xz0,vz0
SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32.

If Ais a 3 = 3 invertible matrix, show that for any scalar k # 0,
(kA= %ﬁrl_ Hence calculate (3A7 1, where

2 -1 1
A=|-1 2 -1]|.
1 -1 2

p ¢

+*
&=



The relation between the height of the plant (y cm) with respect to

exposure to sunlight is governed by the equation y = 4x — %xg, where x is

the number of days exposed to sunlight.

(i)
(i1)

(a)

(b)

(a)

(b)

Find the rate of growth of the plant with respect to sunlight.

In how many days will the plant attain its maximum height ?
What is the maximum height ?

Find :

Jl cosx dx
(4 +sin? x)(5—4 cos® x)

OR

Evaluate :

m

.[ dx
: aZcos®x + bzsinzx

Show that the area of a parallelogram whose diagonals are

represented by ?a.nd T:-} is given by % | ?uﬁ |. Also find the

area of a parallelogram whose diagonals are 2; - ; + k and

A A A
i+3)j—-k.

OR
Find the equation of a line in vector and cartesian form which

passes through the point (1, 2, — 4) and is perpendicular to the
. x—8 y+18 z—10

1 = = , and

e ~16 7 0

— A A A A A A
r =151 +29j +5k +pu(31 +8) —5k).



SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. Some students are having a misconception while comparing decimals. For
example, a student may mention that 78-56 > 789 as 7856 > T89. In
order to assess this concept, a decimal comparison test was administered
to the students of class VI through the following question
In the recently held Sports Day in the school, 5 students participated in a
javelin throw competition. The distances to which they have thrown the
javelin are shown below in the table :

Name of student Distance of javelin (in meters)
Ajay 477
Bijoy 47-07
Kartik 43-09
Dinesh 439
Devesh 45-2

The students were asked to identify who has thrown the javelin the
farthest.

Based on the test attempted by the students, the teacher concludes that
40% of the students have the misconception in the concept of decimal
comparison and the rest do not have the misconception. 80% of the
students having misconception answered Bijoy as the correct answer in
the paper. 90% of the students who are identified with not having
misconception, did not answer Bijoy as their answer.

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

(i) What is the probability of a student not having misconception but
still answers Bijoy in the test ?

(i1) What is the probahility that a randomly selected student answers
Bijoy as his answer in the test ?
(111) {a) What is the probability that a student who answered as Bijoy
is having misconception ?
OR

(iii) (b) What is the probability that a student who answered as Bijoy
is amongst students who do not have the misconception ?



Case Study - 2
An engineer is designing a new metro rail network in a city.
n X ik &

Initially, two metro lines, Line A and Line B, each consisting of multiple
stations are designed. The track for Line A is represented by

I : 1;2 = F';l = E;3,1whjletlnetmu:]vzfurl.imaBisrtapr:amatntedh:,r

x-1  y-3 =z+2

2 1 -3

Based on the above information, answer the following questions :
(i)  Find whether the two metro tracks are parallel.

(ii)  Solar panels are to be installed on the rooftop of the metro stations.
Determine the equation of the line representing the placement of
solar panels on the rooftop of Line A’s stations, given that panels
are to be positioned parallel to Line A’s track (/;) and pass through
the point (1, — 2, — 8).

(iii) (a) To connect the stations, a pedestrian pathway perpendicular
to the two metro lines is to be constructed which passes
through point (3, 2, 1). Determine the equation of the
pedestrian walkway.

OR
(iii) (b) Find the shortest distance between Line A and Line B.

IE:



Case Study -3

During a heavy gaming seasion, the temperature of a student’s laptop
processor increases significantly. After the session, the processor begins
to cool down, and the rate of cooling is proportional to the difference
between the processor’s temperature and the room temperature (25°C).
Initially the processor's temperature is 85°C. The rate of cooling is

defined by the equation %[T(t]} - _ K(T(t) — 25),

where T(t) represents the temperature of the processor at time t (in
minutes) and k is a constant.

Based on the above information, answer the following questions :

(i)  Find the expression for temperature of processor, T(t) given that
T(0) = 85°C.

(ii) How long will it take for the processor's temperature to reach
40°C ? Given that k = 0-03, log, 4 = 1-3863.



PAPER-4

General Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(it)
(1id)
(iv)
()
(ui)
(vit)

(vite)

(ix)

This question paper contains 38 guestions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

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

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
gquestions, 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 fo 35 are long answer (LA) type questions
carrying 5§ marks each.

In Section E, Questions no. 36 to 38 are case study based guestions carrving
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 guestions in Section B, 3 questions in Section C, 2 questions in Section D and
2 guestions in Section E.

Use of calculator ts not allowed.

SECTION A

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

5 0 0
IfA=|0 5 0, then A%is:
005
5 0 0 125 0 0
(A) 3|0 5 0 (B) 0 125 0
00 5 |0 0 125
15 0 0 5 0 0
(C) 0 15 0 M |0 5 0
0 0 15 0 05

If PPAURB) =09 and PIAN B) =04, then P(A)+ P(B)is:
(A) 03 (B) 1
(C) 1-3 (D) 07



4 3
] and B=|[-1 2|, then the correct statement is :
0 &

1 2 3

IfA= [—4 3 7

(A)  Only AB is defined.

(B) Only BA is defined.

(C) AB and BA, both are defined.

(D) AB and BA, both are not defined.

|2 0. ‘E’ _5‘,thenth3v31u&nt'xis:
12 x 4 3
(A) 3 (B) 7
(C)y 7 (D) +3
sin® ax

If fl)=] 52 ° >0

1, x=0
is continuous at x = 0, then the value of a is :
(A) 1 (B) -1
(cy =<1 (D) 0

If A= [ai;_i] iz a 3 x 3 diagonal matrix such that ay1 = 1, agg = 5 and
agg =— 2, then |A] is:

(A) 0 (B) -10
(C) 10 (D) 1
The principal value of mt—l[— %] is :
2n

Ay - & By -=C
(A) 3 (B} 3

e 2m
(C) 3 (D) 3

4+x x-1|, ) . .

H[—E 3 ]lsasmgu]armatnmthentheva]ueafxm:
(A 0 (B) 1
cy -2 (D) -4



9. If fix) = {Ix], x € R} iz the greatest integer function, then the correct

statement is :

(A) fis continuous but not differentiable at x = 2.

(B) fis neither continuous nor differentiable at x = 2.
(C) fis continuous as well as differentiable at x = 2.
(D) fis not continuous but differentiable at x = 2.

10. The slope of the curve v =—x3 + 3x% + 8x— 20 is maximum at :

(A)  (1,-10) (B} (1, 10)
(C) (10, 1) (D) (=10, 1)
11. '[..f'lﬂlinx dx is equal to :
(A) z[—sini; + cus%] +C (B) E[sin%—ﬁﬂs%] +C
- E[Eing + ms‘%‘] +C (D) E[sin% + r:.us;;J +C
w2

12. J- cosx.e" P dx is equal to:
0

(A) O (B) 1-e
iC) e-1 (D) e

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

and x =2 1s:

Fa) 16
(A) 3 (B) 3
(Cy 0 (D) B

14. The integrating factor of the differential equation

[e_zﬁ —l]ﬁ =1is:

Jx o Jx |dy
(A) e IMx (B) e2hx
©) o2x D) e 2x



15.

16.

17.

The sum of the order and degree of the differential equation

[h(gﬂi 4,

(A} 2 (B) (C} 3 (D 4

ba | en

For a Linear Programming Problem (LFP), the given objective function
Z = 3x + 2y is subject to constraints :

x+ 2y =10

dx+y=15

x,vz0

Ci4, 3)

X'« 0O (5, 0) E
x+ 2y =10
w
Y 3x+y=15
The correct feasible region is :
(A) ABC (B} AOEC
(C) CED (D) Open unbounded region BCD

——3
Let & be a position vector whose tip is the point (2, — 3). If HB:E',
where coordinates of A are (— 4, 5), then the coordinates of B are :



18. The respective values of | a | and |’E’ |, if given
(@ —B).(a +b)=512 and |?|:3|? |, are:
(A) 48 and 16 (B) 3Jandl
(C) 24 and8 (D) 6Gand?2

Questions number 19 and 20 are Assertion and Reason based questions. Two
statements are given, one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (A), (B), (C) and (D) as given below.
{A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).
{(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).
(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) 1s false, but Reason (R) 18 true.

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

x+ 2y =10

Min Z = 50x + T0y

subject to constraints

2x+yvz8, x+2yz10, x,vz0

Z = b0x + TOy has a minimum value = 380 at B(2, 4).

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

cy



20, Assertion (A): let A={x e R:-1=x =1L Iff: A - A be defined as

fix) = xﬂ, then fis not an onto function.

Reason (R): Ify=-1le A thenx=+% ,-1 ¢ A.

SECTION B

This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21.

22,

Find the domain of the function fix) = cos™1 (x2 — 4),

Surface area of a balloon (spherical), when air is blown into it, increases
at a rate of 5 mm?/s. When the radius of the balloon is 8 mm, find the

rate at which the volume of the balloon is increasing.

sINX
JCos X

OR

(a) Differentiate

with respect to x.

dﬂ:-,r

(b) If y=5cosx—3sinx, prmrethat—i-l-y:[l.
dx

(a) Find a vector of magnitude 5 which is perpendicular to both the

A, F A A A A
vectors 31 —2j) + k and4i +3) —2k.

OR
(b) Let E},Fand ¢ be three vectors such that a .b = a.¢ and
?Hﬁ=?x?,?#ﬂ.5hnwthat P=c.

A man needs to hang two lanterns on a straight wire whose end points
have coordinates A (4, 1, — 2) and B (6, 2, — 3). Find the coordinates of the
points where he hangs the lanterns such that these points trisect the
wire AB.

c®



SECTION C

This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. Find the value of ‘a’ for which fix) = /3 sin x — cos x — 2ax + 6 is decreasing
in R.

27. (a) Find:

2x
dx
thﬂ +8)(x% - 5)

OR

(b) Ewaluate :

j{|x—2|+|x—4|] dx

28. Find the particular solution of the differential equation

[1 sini[i]—}'jl dx+xdy=0

X

given that v = E, when x = 1.

29. In the Linear Programming Problem (LPF), find the point/points giving
maximum value for £ = bx + 10y
gsubject to constraints
X+ 2y = 120
X+ yz=60
x—2v=0
vzl



31.

(a)

(b)

(a)

(b)

If 2+b+C=0 suchthat |2 | =3, |F | =5, |<c| =7, then

find the angle between 2 and b .

OR

If @ and B are unit vectors inclined with each other at an angle

0, then prove that % | a - F|:sing,

The probability that a student buys a colouring book is 0-7 and
that she buys a box of colours is 0-2. The probability that she buys
a colouring book, given that she buys a box of colours, 15 0-3. Find

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

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

OR

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

the previous one in the box. Find :

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

draws.

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



SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32,

Sketch a graph of y = x?. Using integration, find the area of the region
bounded by y =9, x = 0 and v = x2.

A furniture workshop produces three types of furniture — chairs, tables
and beds each day. On a particular day the total number of furniture

pieces produced is 45, It was also found that production of beds exceeds
that of chairs by 8, while the total production of beds and chairs together
ig twice the production of tables. Determine the units produced of each

tvpe of furniture, using matrix method.

(a)

(b)

(a)

(b)

1

t+—

For a positive constant ‘a’, differentiate a ' with respect to
a
[t+E] , where t is a non-zero real number.
OR
Find ';ﬂ if y*+x¥ + x*=aP, where a and b are constants.

X

Find the foot of the perpendicular drawn from the point (1, 1, 4) on

x+2 _ y+1 -z+4
5 2 -3

the line

OR

Find the point on the line “;1 - F; - 3:

22 units from the point (-1, -1, 2).

at a distance of




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

37.

Case Study -1

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

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

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

minimum.

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

(1) Taking length = breadth = x m and height = y m, express the surface
area (3) of the box in terms of x and its volume (V), which is

constant.

ds
ii Find —.
{ii) in i

(iii} (a) Find a relation between x and y such that the surface area (S)
is minimum.
OR
(iii) (b) If surface area (S) is constant, the volume (V) = %{Sx — 2x9),

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

for x = ﬁ
6

Case Study - 2

Let A be the set of 30 students of class X1l in a school. Let f: A - N, Nisa
set of natural numbers such that function fix) = Roll Number of student x.

On the basis of the given information, answer the following :
(i}  Isfa bijective function ?

(ii)  (Give reasons to support your answer to (i).



(i) (a) Let R be a relation defined by the teacher to plan the seating
arrangement of students in pairs, where

R = {(x, ¥) : x, ¥ are Roll Numbers of students such that y = 3x}.

List the elements of R. Is the relation R reflexive, symmetric
and transitive ? Justify vour answer. 2

OR

(iii) (b) Let R be a relation defined by

R = {(x, v) : %, v are Roll Numbers of students such that y = x3}.
List the elements of K. Is R a function ? Justify your answer. 2

Case Study -3

A gardener wanted to plant vegetables in his garden. Hence he bought
10 seeds of brinjal plant, 12 seeds of cabbage plant and 8 seeds of radish
plant. The shopkeeper assured him of germination probabilities of brinjal,
cabbage and radish to be 25%, 35% and 40% respectively. But before he
could plant the seeds, they got mixed up in the bag and he had to sow

them randomly.
|

]

b T =

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

{ii) What is the probability that it is a cabbage seed, given that the
chosen seed germinates 7 2




PAPER-5

Greneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)

(11)

(iiL)

(iv)

(u)

(i)

(viL)

(vifi)

(ix)

This gquestion paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

In Section A, Questions no. I to 18 are multiple choice questions (MCQs} and
questions number 19 and 20 are Assertion-Reason based guestions of I mark
each.

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 guestions,
carrying 3 marks each.

In Secfion D, Questions no. 32 to 35 are long answer (LA) type guestions
carrying 5 marks each.

In Section E, Questions no. 36 to 38 are case study based guestions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Secfion B, 3 questions in Section C, 2 questions in Section ) and
2 gquestions in Section E.

Use of calculator is notl allowed.

SECTION A

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

1.

Let both AB' and B'A be defined for matrices A and B. If order of A is
n x m, then the order of B is :

(A) nxn (Bl nxm
(C) mxm (D) mxn
-1 0 0
IfA=| 0 3 0],then Aisa/an:
0 0 5
(A}  scalar matrix (B} identity matrix
(C) symmetric matrix (D) skew-symmetric matrix



3. The following graph is a combination of :

(A) y=sinlxandy=coslx

(B) y=coslxandy=cosx
(C) y=sinlxandy=sinx
(D) y=coslxandy=sinx
4, Sum of two skew-symmetric matrices of same order is always a/an :
(A) skew-symmetric matrix
(B)  symmetric matrix
(C) null matrix
(D} identity matrix

5. [se-r:"i {_&}_ tan™ [i]] is equal to :

J3
11n b
(A) ETY (B) 10
an in
cy - 12 (D) 12



9.

10.

11.

log (1 + ax) + log (1 — bx)

I fix) = - , forx=0
k , forx=0

is continuous at x = (), then the value of k is :
(A) a (Bl a+b
(C) a-—b (D) b
If tan~! (x% — y%) = a, where ‘a’is a constant, then g—i is :
a = (B) - =

¥ ¥
c 2 o 2

X ¥
If y = a cos (log x) + b sin (log x), then x%y, +xy, is:
(A)  cot (log x) (B) ¥
(C) -—-w (D) tan (log x)

Let fix) = |x|, = € R. Then, which of the following statements is
incorrect ?

{A) fhas a minimum value at x = 0.

(B) fhas no maximum value in R,

(C) fis continuous at x = 0.
(D}  fis differentiable at x = 0.

Let f(x) =3 (x2 + 2x) — 4 + 5, fil) = 0. Then, fix)is:

xa
(A) x3+3x2+%+53+11 (B) 33+3x'3+%+53—11
X X
© x3+3x2-2 +5x-11 D) x3-3x2- % +5x—11
X X
X+0 y .
e* dx 18 equal to:
(x + 6)° =
(A} logx+86)+C (Bl e*+C
x _
© -°_.ic (D) L +cC
x+6 (X + 6)



12,

13.

14.

The order and degree of the following differential equation are,
respectively :

4
_ d ¥ + Eed}"fd?.' +)’2:'ﬂ

d,g-'-i-
(A —4,1 (B) 4, not defined
cy 1,1 (D) 4,1

The solution for the differential equation log [%) =3x+4y is:

(A) BefY 44324 C=0 (B) e¥*Y 4+ C=0
(C) B3 pded®i12C=0 (D) 397 + 4035 4 12C =0

For a Linear Programming Problem (LPP), the given objective funection is
Z = x + 2y. The fearsible region PQRS determined by the set of constraints
is shown as a shaded region in the graph.

i

= 0
&)

(3 24) 5 (3 16) 5, [T 3} o (18 2
P=[13'13}’Q_[2'4]’R_[2'4]’5_[?'?J

Which of the following statements is correct ?

(A) Zis minimum at E[%, %]

(Note : The figure is not to scale)

A ; 7 3
B A tR|—,—
(B) is maximum a [E 4}

(C) (Value of Z at P) > (Value of Z at Q)
(D)  (Value of Z at Q) < (Value of Z at R)



15.

16.

17.

18.

In a Linear Programming Problem (LFPFP), the objective function
Z = 2x + by is to be maximised under the following constraints :
x+yv=4 Ix+3dyv=18, x,y=0
Study the graph and select the correct option.
+Y

EANGS

3x + 3y =18
X+y=4

(Note : The figure is not to scale)
The solution of the given LPP :
(A)  lies in the shaded unbounded region.
(B) liesin A AOB.
(C)  does not exist.
(D) les in the combined region of A AOB and unbounded shaded

region.
Let | a | =5and—2 <A< 1. Then, the range of |L 2 | is :
(A) 5, 10] (B) [-2,5]
©  -2,1] (D) [-10, 5]

The area of the region bounded by the curve ¥2 = x between x = 0 and
x=1is:

(A) % sq units (B} % sq units
(C) 3 sq units @) 2 squnits

3
A box has 4 green, 8 blue and 3 red pens. A student picks up a pen at
random, checks its colour and replaces it in the box. He repeats this
process 3 times. The probability that at least one pen picked was red is :

124 1
(A) —125 (B) E
61 64
© 125 D 105

LY



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

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

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

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

L, I -
19. Assertion{A): If |a x b |2 + |a.b |2 = 256 and | b | = 8, then
12| =2

Reason (R): &in?8 +cos28 =1 and
b — B »
|2 xb|=|a||b|sinfanda.b =|a ||b|coso.

20. Assertion (A): Let filx) =e* and g(x) =log x. Then (f + gl x = e* + log x
where domain of (f + g) is R.

Reason (R): Domi(f + g) = Domi{f) N Domig).

SECTION B

This section comprises 5 Very Short Answer (VSA) tvpe questions of 2 marks each.

21. Find the domain of fix) = gin™! (— x%).

22. (a) Differentiate ‘\Ile“rﬂ_“ with respect to EE for x> 0.
OR

(b) If (x)¥ = ()%, then find %.



. X #—1 i8 an increasing

Determine the values of x for which fix) = E_;l
X +

or a decreasing function.

_}
(a) If a and b are position wvectors of point A and point B

regpectively, find the position vector of point C on BA produced
such that BC = 3BA.

OR

(b) Vector T is inclined at equal angles to the three axes x, v and z. If
magnitude of T is 543 units, then find T.

.. . - A A A Ao A
Determine if the lines r =(i + j — k)+A4(3i — j)and

—p A A A A
r =(41 — k)+ pu(2i + 3 k) intersect with each other.

SECTION C

This section comprises 6 Short Answer (SA) tvpe questions of 3 marks each.

1 3 4 2
let A=) 4/ and C= |12 16 8 | be two matrices. Then, find the
-2 -6 —8 —4

matrix B if AB = C.

(a) Differentiate y = sin (3x — 4x3) w.rt.x, ifx e [— % %]
OR
. . 11 1= x2 .
(b)  Differentiate vy = cos T2 with respect to x, when x e (0, 1).
+x



31.

{a) A student wants to pair up natural numbers in such a way that
they satisfy the equation 2x + y = 41, x, ¥y € N. Find the domain
and range of the relation. Check if the relation thus formed is
reflexive, symmetric and transitive. Hence, state whether it is an
equivalence relation or not.

OR

(b) Show that the function f : N — N, where N is a set of natural

n— 1, if n is even
numbe iven by fin) = ' is a bijection.
umbers, given by fin) {n+1, ifnisodd

Consider the Linear Programming Problem, where the objective function
Z = (x + 4y) needs to be minimized subject to constraints

2x + v = 1000
X+ 2y = 800

X, y=0.
Draw a neat graph of the feasible region and find the minimum wvalue
of Z.

{a) Find the distance of the point P(2, 4, -1) from the line
x+5 y+3 _ z-6
1 4 -9

OR

M
(b)  Let the position vectors of the points A, B and C be 3? - ; -2k,
A A
(- E; — k and 1+ 5? + 3k respectively. Find the vector and

cartesian equations of the line passing through A and parallel to
line BC.

A person is Head of two independent selection committees I and II. If the
probability of making a wrong selection in committee I iz 0-03 and that in
committee IT is 0-01, then find the probability that the person makes the
correct decision of selection :

(i)  in both committees

(ii)  in only one committee



SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. (a) Find:

j x% +1 dx
(x—1)2 (x +3)

OR
(b)  Ewaluate :
nld
X dx
sinX + cosx
0

33. Draw a rough sketch for the curve v =2 + |x + 1|. Using integration, find
the area of the region bounded by thecurve y =2+ |x+ 1|, x=-4,x=3
and v = 0.

34. (a) Solve the differential equation : x%y dx — (33 + y3) dy = 0.
OR
(b)  Solve the differential equation (1 + x2) ?EF + 2xy — 4x? = 0 subject

to initial condition v(0) = 0.

1-y  2z-4
-2 6

35. Let the polished side of the mirror be along the line % =

A point P(1, 6, 3), some distance away from the mirror, has its image
formed behind the mirror. Find the coordinates of the image point and

the distance between the point P and its image.



SECTION E

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

36.

37.

Case Study -1

Three students, Neha, Rani and Sam go to a market to purchase
stationery items. Neha buvs 4 pens, 3 notepads and 2 erasers and pays

% 60. Rani buys 2 pens, 4 notepads and 6 erasers for ¥ 90, Sam pays ¥ T0
for 6 pens, 2 notepads and 3 erasers.

Based upon the above information, answer the following questions :

(i) Form the equations required to solve the problem of finding the
price of each item, and express it in the matrix form AX = B.

(i) Find |A| and confirm if it is possible to find A~
(iii) (a) Find A~L, if possible, and write the formula to find X.
OR

(iii) (b) Find A%— 81, where I is an identity matrix.
Case Study - 2

A ladder of fixed length ‘h’ is to be placed along the wall such that it is
free to move along the height of the wall.

Based upon the above information, answer the following questions :

(1) Express the distance (y) between the wall and foot of the ladder in
terms of 'h’ and height (x) on the wall at a certain instant. Also,
write an expression in terms of h and x for the area (A) of the right
triangle, as seen from the side by an observer.



(1) Find the derivative of the area (A) with respect to the height on the
wall (x), and find its critical point.

{(111) (a) Show that the area (A) of the right triangle iz maximum at
the critical point.
OR
(iii) (b) If the foot of the ladder whose length is 5 m, is being pulled
towards the wall such that the rate of decrease of distance
(v) is 2 m/s, then at what rate is the height on the wall

(x) increasing, when the foot of the ladder is 3 m away from
the wall ?

Case Study -3

A shop selling electronic items sells smartphones of only three reputed
companies A, B and C because chances of their manufacturing a defective
smartphone are only 5%, 4% and 2% respectively. In his inventory he has
256% smartphones from company A, 35% smartphones from company
B and 40% smartphones from company C.

A person buys a smartphone from this shop.
(1) Find the probability that it was defective.

(ii} What is the probability that this defective smartphone was
manufactured by company B 7

yp



PAPER 6

Greneral Instructions :
Read the following instructions very carefully and strictly follow them :

(i)
(ii)
(iti)
(iv)
(u)
(i)
(i)

(viii)

(ix)

This question paper contains 38 guestions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.
In Section A, Questions no. 1 to 18 are multiple choice gquestions (MC@s) and

quef:’nns number 19 and 20 are Assertion-Reason based questions of 1 mark
eac

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
guestions, 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 guestions
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
2 guestions in Section E.

Use of calculator 15 not allowed.

SECTION A

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

].i

The given graph illustrates :

s T]?
____________ O,mvz2
X'e > X
()
_______ o,-wv2|
vy
(A) y=tanlx (B) y=coseclx
(C) y=cotlx (D) y=seclx
Domain of fix) = cos ! x + sin x is :
(A) R (B) (-1, 1)
(Cy [I-1,1] (D) &



What is the total number of possible matrices of order 3 x 3 with each
entry as J2 or o3 7

(A) 9 (B) 512
(C) 615 (D) 64
3 0 0
The matrix A=| 0 2 0 |isa/an:
0 0 6
(A)  scalar matrix (B) identity matrix
(C) null matrix (D) symmetric matrix

If A and B are two square matrices each of order 3 with |A| = 3 and
|B| =5, then |2AB| is :

(A) 30 (B} 120
(C) 156 (D) 225
Let A be a square matrix of order 3. If |A| = 5, then |adj A| is:
(A) 5 (B) 125
(C) 25 (D) -5
2¥x—1 3x
12
If =[1+3 ],thentheva]uenf{x—}'}is:
0 y2_1| LO 35
(A)  2or10 (B) —2o0r10
(C} 2or-10 (D) —2or—10
1, if x<3
If fix) = jax+b, if 3<x<5 1s continuous in R, then the values of
7, if bH=x
aand b are :
(A) a=3, b=-8 (B) a=3, b=8
(C) a=-3,b=-8 (D) a=-3, b=8

If fix)=—2x® then the correct statement is :

R
o )ty ol

yT



10.

11.

12.

13.

A spherical ball has a variable diameter giﬂx + 1). The rate of change of
its volume w.rt. x, when x =1, is

(A) 225n (B} 300x

(C) 375n (D) 125=n

If f:R— R is defined as fix) = 2x — sin x, then fis:

(A) a decreasing function (B} an increasing function
(C) maximum atx= g (D) maximumatxz=10
EEI]ngx _ Eﬂlugx
dx i ual to:
.[Eﬁlugx_eﬁlugx 18 equal to
1'{2

(A) x+C (B) - +C

x-i- 3
C —+C Dy —+C
(C) n (D) 3 +

For a function f{x), which of the following holds true ?

by b
(A) If{x}dx = Ifl{a+h—x}dx
a a

a
(B) -[ f(x) dx =0, if fis an even fanction
— &
a a
(C) .[ flx)dx = EIf (x)dx, if fis an odd function
—a 0
2a a a
(D) If{x] dx = .I.f[x) dx — J-f{Ea + x) dx
1] 0 i

yy



15.

16.

17.

18.

(A) 2 cog ! (e¥) + C (BY = gin~!({e¥)+C
e s
(C) 5 +C (D) sin [2]+C

A student tries to tie ropes, parallel to each other from one end of the
A
wall to the other. If one rope is along the vector 31 + 15? + 6k and the

A e
other is along the vector 21 + l[lj + Ak, then the value of & is :

(A) 6 (B} 1

1
(C) 1 (D) 4
If |? + F| = |? — F| for any two vectors, then vectors a and B
are ;
(A)  orthogonal vectors (B) parallel to each other
(C)  unit vectors (D) collinear vectors

1 2 4 - .

If P(A)= 7 P(B) = 7 and PIANB) = 2 then P(A | B) is:

6 3
(A) 0 (B) n

4 1

il 15) =
(C) 5 (D) 5

A coin is tossed and a card is selected at random from a well shuffled
pack of 52 playing cards. The probability of getting head on the coin and
a face card from the pack is :

2 3
(A) ﬁ (B) E
19 3
© 2% T

y ¢



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

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

{(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 15 not
the correct explanation of the Assertion (A).

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

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

.1
xsm— , x#0
X

19. Assertion (A): fix) = is continuous at x = 0.

0 , x=0

Reason (R): When x — 0, sin % is a finite value between — 1 and 1.

20. Assertion (A) : Set of values of sec™! [g] iz a null set.

Reason (R) :  sec”! x is defined for x € R— (-1, 1).

SECTION B

This section comprises 5 Very Short Answer (VSA) type guestions of 2 marks
each.

x—2

x—

21. Letf:A — B be defined by fix) = , Where A=R—{3}land B=R - {1L

Discuss the bijectivity of the function.

2

22, Ifﬁ:[_l

3
2:|, then show that A2 —4A + TI=0.






