1. RELATIONS & FUNCTIONS
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MULTIPLE CHOICE QUESTIONS (1
Mark)
1. For real z, let f(x) =z + 5z + 1. Then :
(A) f is one-one but not onto on R
B) f is onto on R but not one-one

D

is neither one-one nor onto on R

(B)
(C) f is one-one and onto on R
D) f

2. If f: N — W is defined as

2 )if n iseven
_J2>
) {0 , if n is odd
then fis:
(A) injective only
(B) surjective only
(C) a bijection
(D) neither surjective nor injective
3. Which of the following functions from Z to Z

is both one-one and onto ?

(A) fla) =2z — 1

(B) f(z) =322 +5
() fl@) =z +5
(D) f(z) = 5z°

4. Let A = {a, b}, then the number of reflexive
relations defined on A is :
(A) 16
(B) 8
(C) 4
(D) 2
ASSERTION - REASON QUESTIONS
(1 Mark)

Directions: In the following questions (5-7),
a statement of assertion (A) is followed by a
statement of reason (R). Choose the correct
answer out of the following choices:

(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are

true, but Reason (R) is not the correct expla-
nation of the Assertion (A).

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

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

5. Assertion (A) : Let Z be the set of integers.
A function f:Z — Z defined as f(z) = 3z —
5, Yz € Z is a bijective.
Reason (R) : A function is a bijective if it is
both surjective and injective.

6. Assertion (A) :Let A={zeR:-1<z<
1}.If f : A — A be defined as f(z) = 2?2, then
f is not an onto function.
Reason (R) : If y=—-1€ A, then z=
+v—1¢ A.

7. Consider the function f:R — R, defined as
flz) =23
Assertion (A) : f(x) is a one-one function.
Reason (R) : f(z) is a one-one function, if co-
domain = range.

VERY SHORT ANSWER QUESTIONS
(2 Marks)
8. Let f: A— B be defined by f(z)= i—:g,
where A =R — {3} and B=R —{1}.
Discuss the bijectivity of the function.

SHORT ANSWER & LONG ANSWER
QUESTIONS (3 - 5 Marks)

9. Let R be a relation defined over N, where N
is set of natural numbers, defined as “mRn if
and only if m is a multiple of n, m, n € N.”
Find whether R is reflexive, symmetric and
transitive or not.

10. (a) If f:R* — R is defined as f(z) =log, x
(a >0 and a # 1), prove that f is a bijection.
(R is a set of all positive real numbers.)

OR

(b) Let A = {1, 2, 3} and B = {4, 5, 6}. A
relation R from A to B is defined as R = {(x,
y):x+y=6,z € Ay € B}.




11.

12.

(i) Write all elements of R.
(ii) Is R a function ? Justify.
(iii) Determine domain and range of R.

(a) Show that the function f: R — R defined
by f(z) =425, V2 €R is one-one and
onto.

OR

(b) Let R be a relation defined on a set N
of natural numbers such that R = {(z,y):
xy is a square of a natural number, z,y €
N}. Determine if the relation R is an equiva-
lence relation.

Let A be the set of all positive integers
and a relation R on A x A is defined by
(a,b)R(c,d) < ad = be, for all (a,b),(c,d) €
A x A. Show that R is an equivalence relation
on A x A.

CASE STUDY BASED QUESTIONS (4
Marks)

13.

14.

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

R, = {(273>’<37 2)}

R, = {(172)’ (173)’ (352)}

Ry = {(172)7 (27 1)’ (17 1)}

Ry = {(17 1)7 (1’ 2)7 (37 3)7 (2a 2)}
Ry =

{(1,1),(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 :

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

(ii) Identify the relation which is reflexive and
symmetric but not transitive.

(iii) (a) Identify the relations which are sym-
metric but neither reflexive nor transitive.

OR

(iii) (b) What pairs should be added to the re-
lation R, to make it an equivalence relation ?

A school is organizing a debate compe-
tition with participants as speakers S =
{54,5,,855,5,} and these are judged by

15.

16.

judges J = {J;, Jy, J5}. Each speaker can be
assigned one judge. Let R be a relation
from set S to J defined as R = {(z,y):
speaker z is judged by judge y, x € S, y €
J}.

Based on the above, answer the following:

(i) How many relations can be there from S to
J71

(ii) A student identifies a function from S to
Joas f= {(Sl’ ']1)7 (527 J2)7 (537 J2)7 <S47 JS)}
Check if it is bijective. 1

(iii) (a) How many one-one functions can be
there from set S to set J7 2

OR

(iii) (b) Another student considers a relation
Rl = {(31752)? (52,54)} ln set S Write min—
imum ordered pairs to be included in R; so
that R, is reflexive but not symmetric. 2

Let A be the set of 30 students of class XII
in a school. Let f : A — N, N is a set of
natural numbers such that function f(x) =
Roll Number of student x.

On the basis of the given information, answer
the following :

(i) Is f a bijective function ?

(ii) Give reasons to support your answer to (i).
(iii) (a) Let R be a relation defined by the
teacher to plan the seating arrangement of
students in pairs, where

R ={(z,y) : z,y are Roll Numbers of stu-
dents such that y = 3z}.

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

OR

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

R ={(z,y) : z,y are Roll Numbers of stu-
dents such that y = 23}.

List the elements of R. Is R a function ? Justify
your answer.

During the festival season, there was a mela
organized by the Resident Welfare Association
at a park, near the society. The main attrac-
tion of the mela was a huge swing installed at
one corner of the park. The swing is traced to
follow the path of a parabola given by z2? = y.




17.

Based on the above information, answer the
following questions :

(i) Let f:N—R is defined by f(z)=z2.
What will be the range 7 1

(ii) Let f:N— N is defined by f(z)= 2.
Check if the function is injective or not. 1
(iii) (a) Let f:{1,2,3,4....} —»
{1,4,9,16.....} be defined by f(z) = 2. Prove
that the function is bijective. 2

OR

(iii) (b) Let f : R — R is defined by f(z) = 2.
Show that f is neither injective nor surjective.
2

Rajesh, a student of Class-XII, visited an
exhibition with his family. There he saw a
huge swing and found that it traced the path
of a parabola y = 2. The following questions
came to his mind. Answer the questions :

(i) Let f:R — R be a function defined as
f(x) = z%. Find whether f is one-one function.
(ii) Let f:R — R be defined as f(z) = z2.
Find whether f is an onto function.

(iii) (a) Let f:N — N be defined as f(z) =
z2. Find whether f is one-one function. Also,
find if it is an onto function.

OR

(iii) (b) Let f:N— {1,4,9,16,......} defined
as f(x) = 22, find where f is one-one function.
Also, find if it is an onto function.
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SECTION A: Multiple Choice Questions
(1 Mark)

1.

.Let f: R, —

A function f: R, — R (where R, is the set of
all non-negative real numbers) defined by f(x)
=4x+3is:

(A) one-one but not onto

(B) onto but not one-one
(C) both one-one and onto
(D)

D) neither one-one nor onto

[—5,00) be defined as f(z) =
922 + 6z — 5, where R, is the set of all non-
negative real numbers. Then, f is :

(A)
(B)
(C) bijective
(D)

neither one-one nor onto

. Let R, denote the set of all non-negative

real numbers. Then the function f: R, — R,
defined as f(z) =22+ 1 is:

(A) one-one but not onto

(8)
(C) both one-one and onto
(D)

onto but not one-one

neither one-one nor onto

. (Assertion-Reason)

Assertion (A) : The relation R = {(z,y) :
(r +y) is a prime number and z,y € N} is
not a reflexive relation.

Reason (R) : The number ‘2n’ is composite
for all natural numbers n.

(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are
true and Reason (R) is not the correct expla-
nation of the Assertion (A).

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

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

. A function f : R — R defined as f(z) = 22 —

4r 4+ 51is :

(A) injective but not surjective.
(B) surjective but not injective.
(C) both injective and surjective.
(D) neither injective nor surjective.

SECTION C: Short Answer Type Ques-
tions (3 Marks)
6. (a) A relation R on set A = {1, 2, 3, 4, 5} is

defined as R = {(z,y) : |2% — y?| < 8}. Check
whether the relation R is reflexive, symmetric
and transitive.

OR
(b) A function f is defined from R — R as
f(z) = azx + b, such that f(1) = 1 and £(2) =
3. Find function f(x). Hence, check whether
function f(x) is one-one and onto or not.




SECTION D: Long Answer Type Ques-
tions (5 Marks)

7. (a) Show that a function f:R — R defined

by f(z)= 1_2:;2 is neither one-one nor onto.

Further, find set A so that the given function

f : R — A becomes an onto function.
OR

(b) A relation R is defined on N x N (where N
is the set of natural numbers) as :

(a,b) R (c,d) < a-c=b-d

Show that R is an equivalence relation.

8. A relation R on set A = {- 4, - 3, - 2, - 1,
0, 1, 2, 3, 4} be defined as R = {(x, y) : x
+ y is an integer divisible by 2}. Show that
R is an equivalence relation. Also, write the
equivalence class [2].

9. (a) Let A=R— {5} and B=R—{1}. Con-
sider the function f:A — B, defined by
f(z) = 2=%. Show that f is one-one and onto.

OR

(b) Check whether the relation S in the set
of real numbers R defined by S = {(a,b):
where a — b+ /2 is an irrational number}
is reflexive, symmetric or transitive.

10. (a) Let A={z|z€Z,0<xz<12}. Show
that the relation R = {(a,b):a,b€ A, (a—
b) is divisible by 4} is an equivalence rela-
tion. Find the set of elements related to 2.

OR

(b) Let A=R — {4} and B=R — {1} and let
function f: A — B be defined as f(z) = =3
for Vo € A. Show that f is one-one and onto.

11. Check whether the relation S in the set of all
real numbers (R) defined by
S ={(a,b) : a < b3} is reflexive, symmetric or
transitive.

SECTION E: Case Study Based Ques-
tions (4 Marks)

12. (a) Students of a school are taken to a railway
museum to learn about railways heritage and
its history.

An exhibit in the museum depicted many rail
lines on the track near the railway station. Let

L be the set of all rail lines on the railway
track and R be the relation on L defined by
R ={(l;,ly) : I is parallel to Iy}

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

(i) Find whether the relation R is symmetric
or not.

(ii) Find whether the relation R is transitive
or not.

(iii) If one of the rail lines on the railway
track is represented by the equation y = 3x +
2, then find the set of rail lines in R related
to it.

OR

(b) Let S Dbe the relation defined
by S ={(l},l5) :l; is perpendicular to [}
check whether the relation S is symmetric and
transitive.
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SECTION A

1. Let A = {3, 5}. Then number of reflexive
relations on A is
(a) 2
(b) 4
(c) 0
(d) 8

SECTION B

2. A function f: A — B defined as f(x) = 2z is
both one-one and onto. If A = {1, 2, 3,4}, then
find the set B.

3. Check the injectivity and surjectivity of the
3

function f: N — N, given by f(z) = z°.

4. Prove that the greatest integer function f :
R — R, given by f(x) = [z], is neither one-one
nor onto.

5. (a) Let the relation R be given as
R={(z,y) :z,y e N and z+ 3y =12}.
Find the domain and range of R.

OR




(b) Show that the function f: R — R, f(z) =

x* is neither one-one nor onto.

SECTION D

6.

10.

11.

A relation R is defined on a set of real numbers
R as

R ={(z,y) : -y is an irrational number}.
Check whether R is reflexive, symmetric and
transitive or not.

. A function f:[—4,4] — [0,4] is given by

f(z) = V16 — 22. Show that f is an onto func-
tion but not a one-one function. Further, find
all possible values of ‘a’ for which f(a) = v/7.

. Show that a function f:R — R defined as

f(z) = 223 is both one-one and onto.

. (a) If N denotes the set of all natural num-

bers and R is the relation on N x N defined
by (a,b)R(c,d), if ad(b+ ¢) = be(a + d). Show
that R is an equivalence relation.

OR

(b) Let f:R—{—3} = R be a function de-
fined as f(z) = =&

T 3z+4°
function. Also, check whether f is an onto

Show that f is a one-one

function or not.

(a) A relation R in the set A = {5,6, 7, 8, 9} is
given by R = {(x, y) : |z — y| is divisible by 2}.
Write R in roster form and prove that R is an
equivalence relation. Also, find the elements
related to element 7.

OR

(b) Let A=R — {3} and B=R — {1} be two
sets. Prove that the function f: A — B given
by f(z)= 2—:3 is onto. Is the function f one-
one ? Justify your answer.

(a) Show that the relation S in set R of real
numbers defined by

S={(a,b):a<b? a€R, beR}

is neither reflexive, nor symmetric, nor tran-
sitive.

OR

(b) Let R be the relation defined in the set
A={1,2,3,4,5,6,7} by
R = {(a,b):

12.

Show
that R is an equivalence relation. Hence, find

both a and b are either odd or even}.

the elements of equivalence class [1].

(a) Let R be a relation in R, the set of all real
numbers, defined by R = {(a,b) : a < b3}.
Show that R is neither reflexive, nor symmet-
ric and nor transitive.

OR

(b) Let set A=1{1,2,3,...,10} and R be a
relation in A x A, defined by (a,b)R(c,d) <
a+d=>b+c for all (a,b) and (¢,d) € A x A.
Prove that R is an equivalence relation.

SECTION E
13.

Case Study

An organization conducted bike race under
two different categories — Boys and Girls.
There were 28 participants in all. Among all
of them, finally three from category 1 and two
from category 2 were selected for the final
race. Ravi forms two sets B and G with these
participants for his college project.

Let B = {b;,by,b3} and G = {g;, 95}, where B
represents the set of Boys selected and G the
set of Girls selected for the final race.

[QP5 - Question 36]

Based on the above information, answer the
following :

(I) How many relations are possible from B
to G 7

(II) Among all the possible relations from B
to G, how many functions can be formed from
BtoG?

(I11)

Let R: B — B be defined by R = {(z,y):
x and y are students of the same sex}.
Check if R is an equivalence relation.

OR

(ITT) A function f : B — G be defined by f =

{(b1,91), (bg,92), (b3, 91) }-
Check if f is bijective. Justify your answer.




INVERSE TRIGONOMETRIC FUNCTIONS

MARCH, 2025
Multiple Choice Questions (1 Mark)

1. The graph of a trigonometric function is as
shown. Which of the following will represent
graph of its inverse?

Y

A
.

©)

(A) [-3,0)
(B) [-3,0]
(€) [-3,0)
(D) (=3,0]

3. The principal value of sin~* (sin(—lo—”)) is:

5 3
(A) =%

(B) =3
(©)
(D)

e

4. The principal value of cot™? (—\%) is:

(A) —5
(B) —2
(©)
(D)

<[y

w|x

A
B
C
D

N

4T
3

5. The given graph illustrates:

fuy

)
B) y = cosec™ 'z
)

6. Domain of f(z) = cos™ 'z +sinz is:
(A)R (B) (-1,1
©) L1 D¢

7. The domain of f(z) = cos™!(2x) is:
(A) [-1,1]

(B) [0, 3]
(C) [=2,2]
(D) [-3,3]

8. Value of 4cos[% cos_l(%)] is
A3 B)-3 ()1 (D)-1

Assertion - Reason Questions (1 Mark)

9. Assertion (A): Set of values of sec™! <\/7§) is

a null set.

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

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

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

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

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

Very Short Answer Questions (2 Marks)

10. Evaluate: tan™1 (2 sin<2 cos ! (%g) ))

. . -1 T
11. (a) Simplify sin <\/1+7)

OR
(b) Find domain of sin™* vz — 1.

12. Find the domain of the function f(z)=
cos™!(z? —4).




13. (a) Find principal value: cos™'(—3)+

2sin~! (%)

OR
(b Prove that: tan~!\/z =
%cos_l(i—i), z €[0,1]

14. Evaluate: tan™! (\/g) —sec™(—2)

15. Evaluate: sec?(tan™! 3) + cosec?(cot ™! 2)
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Section A: Multiple Choice (1 Mark)

Directions for Q1-Q3: Assertion (A) is fol-
lowed by Reason (R).

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

(B) Both A and R are true and R is not correct
explanation.

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

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

1. Assertion (A): Domain of y = cos™!(x) is
Reason (R): The range of the principal value

is [0,7] — {5}

2. Assertion (A): sec™ (%—) =z
Reason (R): cos(%) =

branch of y = cos™!(x)

2
3. Assertion (A): cos™!(cos(132)) is equal to

s

Reason (R): The range of the principal value

-1

branch of the function y = cos™ z is [0, 7.

Section B: Very Short Answer (2 Marks)

4. (a) Find the value of tan™! (—i) +

cot™! (\/Lg) + tan~* [sin(—%)].
OR

(b) Find the domain of the function f(x) =

sin™!(z? —4). Also, find its range.

5. Evaluate: sec? (tanfl %) + cosec? (cot*1 %)

6. (a) Express tan™! ({22 where F <z < %

l1—sinx
in the simplest form.

OR

(b) Find the principal value of tan=1(1) +

—%) +sin~! <—L>

COS_1 ( NG

7. Find value of k if sin~? [ tan(2cos™ 3 )| =

us

z.
8. (a) Find the value of tan™!(1) 4+ cos™(—1) +
sin~! (—%)
OR

(b) Find the domain of the function y =
cost(z? —4).

9. Find value of cos_l(%) —tan~? (—\%) +

cosec (—2).

Section E: Case Study (4 Marks)

10. If a function f: X — Y defined as f(z) =y is
one-one and onto, then we can define a unique
function g : Y — X such that g(y) = x, where
z€ X and y= f(z), y€Y. Function g is
called the inverse of function f. The domain
of sine function is R and function sine : R —
R is neither one-one nor onto. The following
graph shows the sine function.

Y

; T2 i B3
Fel : 2 H :

y=sinx

Let sine function be defined from set A to [—1,1]
such that inverse of sine function exists, i.e., sin ™' x
is defined from [—1,1] to A.

(i) If A is the interval other than principal value
branch, give an example of one such interval.

(i) If sin~!(x) is defined from [—1,1] to its prin-
cipal value branch, find the value of sin_l(—%) —
sin~1(1).

(iii) (a) Draw the graph of sin~! z from [—1,1] to
its principal value branch.

OR

(iii) (b) Find the domain and range of f(z)=
2sin"1(1 — x).
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Section A

1. sin[% + sinfl(%)] is equal to

@1 ()3 (3 ()3

2. The domain of the function cos™! z is:

(a) [0, (b) (=1,1)
(©) 1,11 (d) [-3, ]

3. The domain of the function sin™!(2z) is:
(a) _17 1]

[
(b) [0,1]
(0) [=33]
(d) (=3,3)

Directions for Q4-Q8: Assertion (A) is fol-
lowed by Reason (R).

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

(b) Both A and R are true, but R is not correct
explanation.

(c) A is true and R is false.

(d) A is false and R is true.

4. Assertion (A): The range of the function
f(@) =2sin'z+ 3F, where z€[-1,1], is
Y
5 5]
Reason (R): The range of the principal value

branch of sin~!(z) is [0, 7].

5. Assertion (A): Maximum value of (cos™* x)2
o2
is 2.

Reason (R): Range of the principal value
1

ris [-Z,Z].

branch of cos 3y

6. Assertion (A): Range of [sin™! z + 2 cos™ 7]
is [0, 7].
Reason (R): Principal value branch of

sin™! z has range [—Z, Z].

T2 2

7. Assertion (A): All trigonometric functions
have their inverses over their respective do-
mains.
Reason (R): The inverse of tan~! x exists for
some z € R.

8. Assertion (A): The principal value of

cot™! (\/§> is %.

Reason (R): Domain of cot™'z is R—

{~1,1}.

Section B
9. Evaluate: sin™! (sin(%’r)) + cost (cos(%ﬂ)) +
tan—1(1)
10. (a) Evaluate sin™!(sin(2F)) + cos™(cosm) +
tan=1(1).
OR
(b) Draw the graph of cos™!z, where = €

[—1,0]. Also, write its range.

11. (a) Evaluate : 3sin*1(\%> +2cos™! (‘@) +
cos1(0)

OR
b) Draw the graph of f(z)=sin"lz,z €
_\/LE’ %] Also, write range of f(x).

12. (a) Find the domain of y = sin™!(z? — 4).
OR

(b) Evaluate: cos™* [cos(— %’r ]

13. Write the domain and range (principle value
branch) of the following functions: f(x)=

tan~ !z

14. Find the value of tan™! v/3 — sec™!(—2).

15. Simplify: tan71<&)

l1—sinzx




3 & 4. MATRICES & DETERMINANT'S
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Multiple Choice Questions (1 Mark)

-100
1'IfA:[0 10

, then A1 is
o o1
10 0
(A) o -1 0
|0 0 -1
1 0 0
(B) {0 -1 0
0 0 -1
—1 0 0
(C) o -10
0 0 1
"—10 0
(D) o 10
0 01

. 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 (D) 512
1 -2 -1 -2
" Let A= 4 -1, B=|-5|,C =9 87
-3 2 1 -7
which of the following is defined ?
(A) Only AB
(B) Only AC
(C) Only BA
(D) All AB, AC and BA
70z
"If A= [0 7 0] is a scalar matrix, then y* is
00 vy
equal to
(A) O (B) 1
Cc)7 (D) 7

. If A and B are invertible matrices, then which
of the following is not correct ?

(A) (A+ B)—1 =B1t4+471

(B) (AB)™' =B7'A™}

(C) adj (A) = |A] A7

(D) |A\ t=ATY
1 12 4y

"IfA= |6z 5 22| isasymmetric matrix, then

8 4 6

(2z +y) is

(A) -8 (B) 0

(C) 6 (D) 8

7.

10.

11.

12.

Which of the following can be both a symmet-
ric and skew-symmetric matrix?

(A) Unit Matrix

(B) Diagonal Matrix

(C) Null Matrix

(D) Row Matrix

. Four friends Abhay, Bina, Chhaya and Devesh

were asked to simplify 4AB + 3(AB + BA) —
4BA, where A and B are both matrices of
order 2 x 2. It is known that A # B # I and
A~! & B. Their answers are given as:

Abhay : 6AB

Bina : TAB — BA

Chhaya : 8AB

Devesh : TBA — AB

Who answered it correctly?
(A) Abhay

(C) Chhaya

(B) Bina
(D) Devesh

. If A and B are square matrices of order m such

that A2 — B2 = (A — B)(A + B), then which
of the following is always correct?

(A) A=B

(B) AB=BA

(C)A=0o0or B=0

(D)A=IorB=1I

If A and B are square matrices of same order

such that AB= A and BA = B, then A% +
B? is equal to :

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

(A) —1 (B) 1
(C) —m® (D) m®

0 1 —2
The matrix |-1 0 —7| is a :
2 70

A) diagonal matrix

C) skew symmetric matrix
D

(A)
(B) symmetric matrix
(©)
(D) scalar matrix




14.

15.

16.

17.

18.

19.

20.

5 3 4 3
If A= [437] and B= |-1 2|, then the
0 5

correct statement is :

(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.

2z 5 6
If |7 . ‘4 3
(A) 3 (B) 7
(C) 7 (D) +3
It A= [aij] is a 3 x 3 diagonal matrix such
that aq; =1, agy = 5 and ag3 = —2, then |A|
is :
(A) O (B) —10
(C) 10 (D) 1
If [4” w;} is a singular matrix, then the
value of z is :
(A) O (B) 1
(C) —2 (D) —4
What is the total number of possible matrices
of order 3 x 3 with each entry as V2or /37
(A)9 (B) 512
(C) 615 (D) 64

V3

The matrix A =

0 0
0 v2 0| isa/an:
0 0 V5

(A) scalar matrix
(B) identity matrix
(C) null matrix
(D)

D) symmetric matrix

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

21.

22.

23.

24.

25.

26.

27.

28.

(B) 120
(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
If [21(;1 y;”fl] = [133 ;§]7 then the value of
x—y)is:
A) 2or 10

) —2 or 10
C) 2 or —10

) —2 or —10

If the matrix A = [ ”]2x2

is such that a;; =
,if i#j 9 .
{07 it i then A + A is equal to :

1
(A) o 4

0 1
B) |1 o

11
©) |11

00
D) 1o o
The value of the determinant :?j I? z:;ii‘ is :
(A) 1 (B) zero
(©) 3 (D) %
For a non-singular matrix X, if X? = I, then
X 1is equal to :
(A) X (B) x*
€)1 (D) O
The cofactor of the element as, in the deter-

123
minant A = |2 3 1] is:
312

(A) +5 (B) —5
(€)5 (D)0
If A is an identity matrix of order n, then

A(Adj A)isa/an :
(A) identity matrix
(B)
(C) zero matrix
(D)

row matrix

D) skew symmetric matrix

z 0 m
IfA= |y = 0] =61, where I is a unit ma-
00 6
trix, then z 4+ y 4+ 2 + m is equal to
(A) 18 (B) 12
(C)6 (D) 2




29.

30.

31.

32.

33.

34.

35.

36.

37.

If B=[23 41 57 F; g] , then the order of B
75 86

is :

(A) I x2 (B) 2 X 2

(C)1x3 (D)1x2

If A and B are square matrices of the same
order, then (A — B)? =?

(A) A2 —2AB + B2

(B) A2 — AB— BA + B?

(C) A2 —2BA + B2

(D) A2 — AB+ BA+ B?

5 3 —1
If |-7 = 2| =0, then the value of z is
9 6 —2
(A)0 (B) 9
(C) —6 (D) 6
Tf A1 = E ;} then matrix A is
S
s
B) |2
—1 1
(C) 4 I
F1 1
(D) _,4 %
If A= [§ 2] and |A3| = 343, then z is :
(A) £7 (B) +4
(C) +3 (D) +5
If A and B are square matrices both of order

3, such that |A| = —3 and |B| = 2, then |2AB|

is equal to :
(A) 48 (B) —48
(C) —24 (D) —12

For a skew-symmetric matrix A =

0o 7 —4
r p 5|,
q —5 0

the value of p+q—ris:

(A) 11 (B) -3
(C) —11 (D) 3
If zf; i;;’ = ‘g ? , then the value of z is :

(A) 4 (B) 3
(C) 6 (D) 2
If A is a square matrix of order 3 such that
A(adj A) =TI, then |adj A|is equal to :

(A) 1 (B) 343
C) 7 (D) 49

Assertion - Reason Questions (1 Mark)

Directions: In the following questions, a state-
ment of assertion (A) is followed by a statement
of reason (R). Choose the correct answer out of
the following choices.

(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of the Assertion (A).

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

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

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

38. Assertion (A): A =diag [35 2] is a scalar
matrix of order 3 x 3.
Reason (R): If a diagonal matrix has all non-
zero elements equal, it is known as a scalar
matrix.

39. Assertion (A): If A is a skew-symmetric
matrix of order 3, then |A| = 0.
Reason (R): If A is a square matrix of order
3, then |A| = |A’].

Very Short Answer Questions (2 Marks)

40. 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).

41.1F A= [ % 3], then show that A% — 44 + 71 =
0.

Short Answer & Long Answer Questions
(3 - 5 Marks)

42. A school wants to allocate students into three
clubs : Sports, Music and Drama, under fol-
lowing conditions :
¢ The number of students in Sports club

should be equal to the sum of the number
of students in Music and Drama club.

e The number of students in Music club
should be 20 more than half the number of
students in Sports club.

e The total number of students to be allo-
cated in all three clubs are 180.




43.

44.

45.

46.

Find the number of students allocated to dif-
ferent clubs, using matrix method.

—4 4 4
(a) Given A= |-7 1 3 and B=
5 —3 -1

1 -1 1
[1 -2 —2] , find AB. Hence, solve the system
2 1 3

of linear equations: z —y+2=4 = —2y—
22=92x4+y+3z=1

OR
1 2 0
(b)If A= |-2 -1 2] , then find A=, Hence,
0 -1 1

solve the system of linear equations: z — 2y =
1020 —y—2=82y+2=7

If A is a 3 x 3 invertible matrix, show that
for any scalar k # 0, (kA)~* = 1+ A~'. Hence
2 -1 1
calculate (34)7!, where A = |-1 2 -1].
1 -1 2

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 is twice the production of
tables. Determine the units produced of each
type of furniture, using matrix method.

(a) Let 2z +5y—1=0and 3z+2y—7=0
represent the equations of two lines on which
the ants are moving on the ground. Using
matrix method, find a point common to the
paths of the ants.

OR

(b) A shopkeeper sells 50 Chemistry, 60
Physics and 35 Maths books on day I and
sells 40 Chemistry, 45 Physics and 50 Maths
books on day II. If the selling price for each
such subject book is ¥ 150 (Chemistry), X 175
(Physics) and X 180 (Maths), then find his
total sale in two days, using matrix method. If
cost price of all the books together is X 35,000,
what profit did he earn after the sale of two
days 7

48. IfA—

3 2 1

47 IfA= |4 -1 2 ] , find A=, Using A=, solve

7 3 -3
the given system of equations 3x + 4y + 7z =
14,2z —y+3z2=4;2 4+ 2y — 32 = 0.

2 -3 5
3 2 —4] , then find A~!. Using A1,
11 —2

solve the system of equations : 2z — 3y + 5z =
113x+2y—4z2=—-5zx+y—2z2=—-3

Case Study Based Questions (4 Marks)

49. To promote the making of toilets in villages,

an NGO hired an agency for generating
awareness for the cause through house calls,
letters and announcements through speakers.
The cost per mode of communication is given

below :
Cost  per House Letters An-
visit / calls nounce-
communi- ments
cation
T 15 10 25

The number of contacts made in two villages
X and Y were as follows :

Village | Houses Letters Number
visited sent of an-
nounce-
ments
X 100 150 110
Y 150 200 150

Using the above information, answer the fol-
lowing questions : (i) Write A, the matrix for
cost per visit/communication. 1 (ii) Write B,
the matrix representing number of contacts in
two villages, X and Y. 1 (iii) (a) Find the cost
(in X) incurred by the NGO for village X. 2

OR

(iii) (b) Find the cost (in X) incurred by the
NGO for village Y. 2
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Section A: Multiple Choice Questions (1

Mark)
1. If a matrix has 36 elements, the number of
possible orders it can have, is :
(A) 13 (B) 3
(€)5 (D) 9
2. If [z;—y jy] = [g z], then the value of (% +
2?4) is :
(A) 7 (B) 6
(C) 8 (D) 18
3. xf_:;l x;i;lﬂ‘ is equal to :
(A) 223 (B) 2
(C)0 (D) 223 — 2
4. If A and B are two non-zero square matrices

of same order such that (A + B)? = A% + B2,
then :

(A) AB=0

(B) AB=—-BA

(C) BA=0O

(D) AB = BA

5. If the sum of all the elements of a 3 x 3 scalar
matrix is 9, then the product of all its elements
is :

(A) O (B)9
(C) 27 (D) 729
6. —a b ¢
If |a —b ¢ | = kabc, then the value of k is :
a b —c
(A) O (B) 1
(C) 2 (D) 4
7.IfA= [aij] be a 3 x 3 matrix, where a,; =i —

33, then which of the following is false 7
(A) a;; <0

(B) a15 +agy; = —6

(C) ay3 > agy

(D) az; =0

cosx —sinxz 0

If F(z)= [sin:c cosz 0] and [F(a:)]2 =
0 0 1

F(kz), then the value of k is :

10.

11.

12.

13.

14.

15.

16.

A=

[aij] is an identity matrix, then which
of the following is true 7

(A) a;; = {(1) g ;?

(B) a;; = 1, V4, j

(C) ag; =0,75,5

(D) ay = {011

Let A= [’Z Z] be a square matrix such that
adj A= A. Then, (a+b+c+d)isequal to:
(A) 2a (B) 2b
(C) 2¢ (D) 0
If A and B are two skew symmetric matrices,

then (AB+ BA) is :

(A) a skew symmetric matrix
(B) a symmetric matrix

(C) a null matrix

(D) an identity matrix

131
If | 0 1| = 46, then the value of k is :
001
(A) 2 (B) —2
(C) +2 (D) F2
20 0]
If A= |0 3 o|, then A'is
005
20 0] "
(A) {050
00 1| _
2070
(B)30]o 50
1001
L 2 00
C)=|030
(©) = 005
200
(D) 350 3 0
[0 0 %]
a c 0
If |b d 0| is a scalar matrix, then the value
005
of a +2b+ 3c+4d is :
(A)O (B) 5
(C) 10 (D) 25
Given that A~! :%[_23 ;], matrix A is :

W) 7] 3]

-1

24 _12], then the value of I — A+




17.

18.

19.

20.

21.

22.

23.

24.

-1 -1

RIS

g

(D) |o
20 0

If A= |1 2 3|, then the wvalue of
5 1 —1

|A(adj A)| is:

(A) 1001 (B) 101
(C) 10 (D) 1000
. 40 .
Given that [1 ] [72 0] = 0, the value of z is :
(A) —4 (B) —2
(C) 2 (D) 4

a c -1
IfA=|b 0 5 | isa skew-symmetric matrix,
1 -5 0
then the value of 2a — (b + ¢) is
(A) 0 (B) 1
(C) —10 (D) 10
If A is a square matrix of order 3 such that
the value of |adj - A| = 8, then the value of
|AT| is :
(A) V2 (B) —v2
(C) 8 (D) 2v/2

7 -3 -3
If inverse of matrix [—1 1 0 ] is the matrix

-1 0 1

133

1 X 3|, then value of X is :

134
(A) —4 (B) 1
(€)3 (D) 4

5

If [ 2 0] |1 [3 1][ } then value of z is
(A) —1 (B) 0
(€)1 (D) 2
Find the matrix A?, where A = [aij] isa2x

2 matrix whose elements are given by a;; =

maximum (4, j) — minimum (3, j) :

A [0
®) [7,
© o}
D) [} |

sin Cosx

If A= [C?SZ _Smm], then the value of x, for

which A is an identity matrix, is

25.

26.

27.

28.

29.

30.

(A) 5 (B) m
(C)0 (D)
05 -7
If the matrix A= |a 0 3| is a skew-sym-
b -3 0
metric matrix, then the values of ‘a’ and ‘b’
are :
(A)a=5,b=3
(B)a=5b=-7
(C)a=-5b=—-7
D)a=-5b="7
r+2 z—4 6
If z—2 :c+3‘ ‘1 3
(A)1 (B) 2
(C) —2 (D) —1
If [ ;;ll = [; f]X, then matrix X is :
(A) 2 0
%
©) 13 7
@) [57]
01 -1
If = |12 1|, then the value of
03 —2
|A adj (4)] is
(A) -1 (B) 1
(C) 2 (D) 3
For two matrices A and B, given that A~ =
1B, then inverse of (44) is
(A) 4B (B) B
(C) 3B (D) +B
If X, Y and XY are matrices of order 2 x 3,

m X n and 2 X 5 respectively, then number of
elements in matrix Y is :
(A) 6

(C) 15

(B) 10
(D) 35

Section A: Assertion-Reason (1 Mark)

Directions: In the following questions, a state-

ment of assertion (A) is followed by a statement
of reason (R). Choose the correct answer out of
the following choices.

(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 expla-




nation of the Assertion (A).

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

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

31. Assertion (A : For matrix A=
1 cos 6 1
—cos® 1 cosf|, where 0 €& [0, 27‘(’], ‘A‘ S

-1 —cosf 1
(2, 4].
Reason (R) : cosf € [—1,1],V0 € [0, 27].

32. Assertion (A) : For any symmetric matrix
A, B’AB is a skew-symmetric matrix.
Reason (R) : A square matrix P is skew-
symmetric if P/ = —P.

33. Assertion (A) : Every scalar matrix is a
diagonal matrix.
Reason (R) : In a diagonal matrix, all the
diagonal elements are 0.

Section C: Short Answer Type Ques-

tions (3 Marks)

34. (a) Find a matrix A such that A[f1 32} =
[” 10]. Also, find AL,

0 —16
OR
(b) Given a square matrix A of order 3 such
that A2 = 32 :2;1 33 , show that A3 = A1,

Section D: Long Answer Type Questions

(5 Marks)
35. 120
(a) If A= |2 -1 -1, find A~! and use it to
0-2 1

solve the following system of equations : x —
2y=10,2z —y—2=8,2y+z2=7

OR
-1 a2 1 -1 1
(b)If A= |1 22| and At=|-8 7 —5],
3 11 b oy 3
find the value of (a + z) — (b + y).

36. (a) Solve the following system of equations,

‘x

1,%+%—2—£:2wherex,y,z7€0
OR

usingmatrices:%-l—%-l—l—zo:4 4—2-1-%:

—cotx 1
T

(b) If A= L L “”] show that A’A~" =
—cos2x —sin
[ sin2x —cos2z |’

|
—_

37. L2
If A= |32 1|, find A~! and hence solve the

following system of equations : 2z +y — 3z =
133x+2y+z2z=4x+2y—2=28

38. 12 -3
(a) If A= |2 0 -3|, then find A~! and hence
120

solve the following system of equations : x +
20—32=12x—-32=224+2y=3

OR

b) Find the product of the matrices

1 2 -3|[-6 17 13
2 3 2 14 5 —8| and hence solve the
3 -3 —4||-15 9 -1
system of linear equations : z 4+ 2y — 3z = —4

20 +3y+22=23x—3y—4z=11

39. Using matrices, solve the following system
of linear equations : 3z + 4y + 2z =8 ; 2y —
32=3;z—2y+6z=-2

Section E: Case Study Based Questions
(4 Marks)

40. A scholarship is a sum of money provided to a
student to help him or her pay for education.
Some students are granted scholarships based
on their academic achievements, while others
are rewarded based on their financial needs.
Every year a school offers scholarships to girl
children and meritorious achievers based on
certain criteria. In the session 2022 — 23, the
school offered monthly scholarship of X 3,000
each to some girl students and X 4,000 each to
meritorious achievers in academics as well as
sports. In all, 50 students were given the schol-
arships and monthly expenditure incurred by
the school on scholarships was X 1,80,000.
Based on the above information, answer the
following questions : (i) Express the given in-
formation algebraically using matrices. (1) (ii)
Check whether the system of matrix equations
so obtained is consistent or not. (1) (iii) (a)
Find the number of scholarships of each kind
given by the school, using matrices. (2)

OR




41.

(iii) (b) Had the amount of scholarship given
to each girl child and meritorious student been
interchanged, what would be the monthly ex-
penditure incurred by the school 7 (2)

An architect is developing a plot of land for
a commercial complex. When asked about the
dimensions of the plot, he said that if the
length is decreased by 25 m and the breadth
is increased by 25 m, then its area increases
by 625 m?2. If the length is decreased by 20 m
and the breadth is increased by 10 m, then its
area decreases by 200 m?2.

X

On the basis of the above information, answer
the following questions : (i) Formulate the
linear equations in z and y to represent the
given information. (ii) Find the dimensions of
the plot of land by matrix method.
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Multiple Choice Questions (1 Mark)
1. If f(z) = |z| + |z — 1|, then which of the fol-

lowing is correct ?

(A) f(z) is both continuous and differentiable,
atz =0and z = 1.

(B) f(z) is differentiable but not continuous,
atx =0and z = 1.

(C) f(z) is continuous but not differentiable,
atz=0and z =1.

(D) f(z) is neither continuous nor differen-
tiable, at z =0 and x = 1.

2. If A denotes the set of continuous functions
and B denotes set of differentiable functions,
then which of the following depicts the correct
relation between set A and B?

@ ®) A
© (‘» ®)

3. If y =sin !z, then (1— xQ)% is equal to :

flz) = Br=2,  O0<esluc o ontinuous for z €
| 222+4az , 1<x<2

5. The function f defined by f(z) = {w P asl g

5, if x>1
not continuous at :

(A)x=0
(B) x =
(C)x=2
D)x=5

sin? ax
6.1t f(z) = { =270 g continuous at x = 0,

1, =0
then the value of a is :
(A) 1

(B) -1

(C) +£1

(D)o

7. If f(z) = {[z],z € R} is the greatest integer
function, then the correct statement is :
(A) f is continuous but not differentiable at x
= 2.
(B) f is neither continuous nor differentiable
at x = 2.
(C) f is continuous as well as differentiable at
x = 2.
(D) f is not continuous but differentiable at x
= 2.

8 1, if <3
If f(z)= { az+b,if 3<z<5 is continuous in R,
7, i 5<z

then the values of a and b are :

(B) a=3,b=8
(C)a=-3,b=-8
(D)a=-3,b=28

9. If f(z) = —2x%, then the correct statement is :
(A) f/(3) = F(-3)
(B) f'(3) =—f(-3)
(€) =f'(3) = f(-3)
(D) f(z3) =—f(-3)

10. If z = ¢3 and y = t2, then 3272 att=11is:
(A3
(B) 9
(©) —3
(D) —3

11. If Z + /y = v/a, then ¥ is

(A) —jjﬂ
(B) T3
(C) I
(D) =X
NG
12. If y = tan~' (1=5224), then % is

N|—= = ||




13.

14.

If y = log cos? v/z, then 3—2 is :
tan /x
(A) s

If f(z) = |z — 1|, then (1) :
(A)is—1

(B)is+1

(C)is0

(D) does not exist

Assertion - Reason Questions (1 Mark)

15.

16.

17.

Assertion (A) : f(z) = {gz—s ’ zig is contin-

uous at z =5 for k= 3.

Reason (R) : For a function f to be contin-
uous at = a, lim,_, - f(z) =lim, .+ f(z) =
f(a).

(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of the Assertion (A).

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

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

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

is con-
0, =0

Assertion (A) : f(z) = {xsm(;) » o0
tinuous at z = 0.

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

(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 expla-
nation of the Assertion (A).

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

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

true.

Assertion (A) : f(z) = [z],z € R, the great-
est integer function is not differentiable at z =
2.

Reason (R) : The greatest integer function
is not continuous at any integral value.

(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 expla-
nation of the Assertion (A).

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

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

true.

Very Short Answer Questions (2 Marks)

18.

19.

20.

21.

22.

23.

24.

(a) Differentiate 2 cos? x w.r.t cos? z.

OR
_ d
(b) If tan™! (22 + y*) = a?, then find .

(a) If & = e¥, then prove that g—i’ = TToaz
OR
(b) If f(w) = {27, 5525 Check the differ-

entiability of f(z) at z = —2.

22_25—
(a) Find k so that f(z) = {k s Bmfj is
continuous at x = — 1.
OR

(b) Check the differentiability of function
f(z) = z|z| at x = 0.
Jeosa

OR

(a) Differentiate

with respect to x.

(b) If y =5cosx — 3sinz, prove that % +
y = 0.

(a) Differentiate (25) with respect to x.
OR
d
(b) If =222 — bzy + y® = 76, then find .

If e¥(x 4 1) = 1, prove that Z—z = —¢Y,

(a) Show that the function f(z) = (x — 1)3 is
not differentiable at x = 1.

OR

(b) Differentiate y = log(a; + Va2 + a2) w.r.t.
z.




25.

(a) Find the value of k, so that f(z)=
kcosx
{g 2z ii zf,% is continuous at = J.
) =2
OR
(b) Find &

1+ s1nxx) .
cos

Zify= tan_l(

Short Answer & Long Answer Questions

(3 -
26.

27.

28.

29.

30.

31.

5 Marks)
(a) If y=log (ﬁ—l— \%)2, then show that
z(z+1)%y; + (2 +1)%y; = 2.

OR
(by If zyl+y+yv/l+z=0—-1<z<
1,z # y, then prove that g—g —ﬁ.
(a) For a positive constant ‘a’; differentiate

1 . a .
a'™t with respect to (t + %) , where t is a non-
zero real number.

OR
(b) Flnd Y if y* 4 2¥ 4 2 = a®, where a and
b are Constants.
Differentiate y = \/log{sin<§ — 1)} with re-
spect to x.
(a) If  y=cosz?+ cos’z+ cos?(z?) +

cos(z®), find %.

(a) Differentiate 5% + (sinx)* w.r.t. z.
OR

(b) If y=xz+tanz, then prove that
c052m£—2y+2w =0

(a) If y =tan™? [ﬁ—m Vtii],ﬁ <1, then
find Zy

OR

(b) If y— (x+\/1+x2)n, then show that
(14 22 ) +mdy—ny
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Section A: Multiple Choice Questions (1

Mark)
1. Which of the following statements is true for
2
the function f(z) = {7 3 zig?

. A function f(z) =

. Derivative of e2%

(A) f(x) is continuous and differentiable Vz €

B) f(x) is continuous Vz € R

) f(x) is continuous and differentiable Vz €
R — {0}
(D) f(x) is discontinuous at infinitely many
points

. The derivative of sin(z?) w.r.t. x, at z = /7

. The number of points of discontinuity of

|lz| +3 ,if <3
f(x) =< -2z, if —3<z<3is:
6x+2, if >3

. The derivative of tan—! (:c2) w.r.t. X is :

(A)
B 1+z4

(B)
(€) £
(D)

1+a:4

1+:1c4
D

1+m4

1 —z+|z| is :
(A) discontinuous at x = 1 only
(B) discontinuous at x = 0 only
(C) discontinuous at x = 0, 1

(D) continuous everywhere

. The derivative of 2% w.r.t. 3% is

() (3>””iz§§

(
(
(

g aQw
— N
NN TN
W N[N

\_/\_/\_/
8
—
O
CIQ

with respect to €7, is :
(A) ez

(B) 2

(C) 2e*®
(D) 2¢3

. For what value of k, the function given below

is continuous at x =0 7
Va+z—2

fo) = {5
(A)O




10.

11.

12.

13.

14.

15.

~—~
ogaw
~— N
I e

. If ze¥ =1, then the value of g—g at x =11is:

(A) —1
1

('b

(B)
(C) -
(D) —

|>—l

Derivative of esin*

(A) sing - esi0*®

with respect to cosz is :

(B) cosz - esin’ @

(C) —2coszx - esin’ @

(D) —2sin®z cosx - esin @

The wvalue of k, for which f(z)=

{ g ‘”# 3 is continuous at x = —%, is :
=3

(A) %2

(B) —3

©) 3

(D) 6

The number of discontinuities of the function
z+2 ,if <0

f given by f(z) =< e*, if 0<az<1is:
2—x ,if z>1

(A)O

(B) 1

(C) 2

(D) 3

Let y=f(%) and f/(z) =% What is the
valueofg—gata::%?

(A) —51

(B) —33

(C) —32

(D) - 64

If y = log y/sec \/z, then the value of g—g atr =
7{—2 is :

(A) 2

(B)

(©) 4

®) 1

If £ =3cosf and y = 5sin 6, then % is equal
to :

(A) —2tan6

(B) —2 cot 6

16.

tan 6
cot 8

cmwoolcn

The greatest integer function defined by f(x)
= [x], 1 < x < 3 is not differentiable at x =

Section B: Very Short Answer Type
Questions (2 Marks)
17. (a) Check whether the function f(z) = z? |z|

18.

19.

20.

21.

22,

23.

is differentiable at x = 0 or not.

OR
) If y = y/tan /z, prove that \/_dy = 1+y .

(a) If f(z) = |tan2z|, then find the value of
f'(x) at z = 3.
OR

(b) If y=cosec (cot™'z), then prove that

(1+2?)% -z =0.

=y 9
zlogx °

= d
(a) If z = ev, prove that 5% =
OR
(b) Check the differentiability of f(x)=

z2+1, 0<z<1 tx =1
3—z, l<z<2 AVX = L.

(a) If y = cos®(sec? 2t), find %.
OR

_ d 1
(b) If z¥ = 7Y, prove that ﬁ = (1+({§gx)2'

f(fl?) _ zsin(L), z#

0 1s continuous at x =0 or
not.

(a) Veri{f)r whether the function f defined by

OR

(b) Check for differentiability of the function f

defined by f(x) = |z — 5|, at the point z = 5.

(a) Differentiate cot™* (\/1 + 22 + x) w.r.t. X.
OR

(b) If (cosz)¥ = (cosy)®, find %.

(a) If y = (sin™* :v)z, then find (1 — xQ)% —
dy

x_




OR
T d
(b) If y* = 2¥, then find .

Section C: Short Answer Type Ques-
tions (3 Marks)
24. (a) If V1—22++/1—92=a(z—y), prove

dy _  [1=y?
that = =1/1—>-

OR
T d
(b) If y = (tanx)®, then find Z%.

25. (a) If 2 =¢%3% and y = e™3! prove that

dy _  ylogz
dz = zlogy’

OR
(b) Show that : - (|z|) = z‘x|,m #+0

26. (a) If x cos(p + y) + cospsin(p + y) = 0, prove

that cosp% = —cos?(p+vy), where p is a
constant.
OR
(b) Find the value of a and b so that function
22 ia, if @<2
f defined as : f(x) = { a+b, if 2=2 is a

Z20-2| +b ,if x>2

continuous function.
27. Given that y = (sinz)® + 2% + o?, find &,

28. (a) Find g—g, if (cosz)¥ = (cosy)*.

OR
(b) If V1—22+4+/1—y2=a(x—y), prove
that & — /320
dz 1—z2°

;3 3 d?y
29. If z =asin” 0,y =bcos”f, then find 5 at
0=71.
4

30. If x = acosf and y = bsin b, then prove that
d?y b
I = g

31. (a) If xsin(a + y) —siny = 0, prove that % =

sin?(a+y)
sina

OR
(b) Find %, if y = (cosx)® + cos™ 1 \/x.




6. APPLICATIONS OF DERIVATIVES
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Multiple Choice Questions (1 Mark)

1. The absolute maximum value of function

f(z) =23 -3z +2in [0,2] is :

. The function f(z) = 2% — 4z + 6 is increasing
in the interval

(A) (0,2)

. A cylindrical tank of radius 10 cm is being
filled with sugar at the rate of 1007 Crsns. The
rate, at which the height of the sugar inside

the tank is increasing, is:
(A) 0.1 cm/s

(B) 0.5 cm/s

(C)1 cm/s

(D) 1.1 cm/s

4. The values of A so that f(z) =sinx — cosz —

Az + C decreases for all real values of x are :

(A)1<A<V2
B)yA>1
(C)A=>+2
D) rA<1
. If f(z) = 2x + cosz, then f(z) :
(A) has a maxima at x = 7
(B) has a minima at x = 7
(C) is an increasing function
(D) is a decreasing function

. The slope of the curve y = —23 + 322 + 8z —
20 is maximum at :

(A) (1, -10)
(B) (1, 10)
(C) (10, 1)
(D) (-10, 1)

7. A spherical ball has a variable diameter

10.

11.

5(3z +1). The rate of change of its volume
w.r.t. z, when z =1, is :

(A) 2257

(B) 3007
(C) 3757
(D) 1257

LI f:R— R is defined as f(z) =2z —sinz,

then f is :
(A) a decreasing function

B) an increasing function
s
2

(B)
(C) maximum at x =
(D) maximum at z = 0

D

. If the rate of change of volume of a sphere is

twice the rate of change of its radius, then the
surface area of the sphere is :

(A) 1 sq unit

(B) 2 sq units

(C) 3 sq units

(D) 4 sq units

When z is positive, the minimum value of z% is

(A) e

e

Cb D o=
m)—\

(B)
(©)
(D) e
If f(z) = 2 + ax + 3 is strictly increasing in
the interval (3, 4), then the minimum value of
ais:

(A) -6

(B) -8

(©)

(D)

o S

Very Short Answer Questions (2 Marks)

12.

13.

14.

Find the intervals in which function f(z)=
52 — 327 is (i) increasing (ii) decreasing.

Find the values of ‘a’ for which f(x) = sinz —

ax + b is increasing on bb(R).

(a) Find the least value of ‘a’ so that f(x) =
222 — ax + 3 is an increasing function on [2,
4].

OR




15.

16.

17.

18.

19.

(b) If f(z) =z + L, > 1, show that f is an
increasing function.

For the curve y = 5z — 2x3, if x increases at
the rate of 2 units/s, then how fast is the slope
of the curve changing when x = 2 7

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.

A ladder 13 m long is leaning against the wall.

The bottom of the ladder is pulled along the
ground away from the wall at the rate of 2 m/
s. How fast is the height on the wall decreasing
when the foot of the ladder is 12 m away from
the wall ?

If y = 7z — 23 and z increases at the rate of 2
units per second, then how fast is the slope of
the curve changing, when x =5 7

The radius of a cylinder is increasing at the
rate of 3 cm/s, and its height is decreasing at
the rate of 5 cm/s. Find the rate of change of
its volume, when radius is 4 cm and height is
7 cm.

Short Answer & Long Answer Questions

(3 -
20.

21.

22.

5 Marks)

The side of an equilateral triangle is increasing
at the rate of 3 cm/s. At what rate its area
increasing when the side of the triangle is 15
cm ?

Find the absolute maximum and absolute
minimum of function f(x) = 2z3 — 1522 +
36x + 1 on [1, 5].

The relation between the height of the plant
(y cm) with respect to exposure to sunlight is
governed by the equation y = 4x — %a:z, where
x is the number of days exposed to sunlight.
(i) Find the rate of growth of the plant with
respect to sunlight.

(ii) In how many days will the plant attain
its maximum height 7 What is the maximum
height 7

23.

24.

25.

26.

27.

28.

Find the value of ‘a’ for which f(z)=
V3sinz — cosx — 2ax + 6 is decreasing in
bb(R).

Amongst all pairs of positive integers with
product as 289, find which of the two numbers
add up to the least.

Find the maximum slope of the curve y =
—z3 + 32% + 9z — 30.

(b) Find the intervals in which the function
. _ 3.4 _ 4.3 2 36

given by f(z) = {52* — g2° —32° + 22 + 11

is :

(i) strictly increasing.

(ii) strictly decreasing.

Find the intervals in which the function
f(z) =32 — 423 — 1222 + 5 is

(a) strictly increasing

(b) strictly decreasing

Find the intervals in which the function
f(z) = 32" — 4a® — 4522 + 51 is :

(a) strictly increasing.

(b) strictly decreasing.

Case Study Based Questions (4 Marks)

29.

A technical company is designing a rectangu-
lar 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 sec-
tions. Let the length of the side perpendicular
to the partition be x metres and with parallel
to the partition be y metres.

Based on this information, answer the follow-
ing questions :

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

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

(iii) (a) Find the critical points of the area
function. Use second derivative test to deter-




30.

31.

mine critical points at the maximum area.
Also, find the maximum area.

OR

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

A small town is analyzing the pattern of a new
street light installation. The lights are set up
in such a way that the intensity of light at
any point z metres from the start of the street
can be modelled by f(x) = e®sinz, where x
is in metres. Based on the above, answer the
following:

(i) Find the intervals on which the f(x) is
increasing or decreasing, z € [0, 7.

(ii) Verify, whether each critical point when
x € [0, ] is a point of local maximum or local
minimum or a point of inflexion.

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 :

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

(i) Find 45,

(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) = 1(Sz — 22®), x being the edge

of base. Show that volume (V) is maximum

—_./8
for x = g

32. A window is in the form of a rectangle

surmounted by an equilateral triangle on its
length. Let the rectangular part have length
and breadth x and y metres respectively.
Based on the given information, answer the
following questions :

(i) If the perimeter of the window is 12 m, find
the relation between x and y.

(ii) Using the expression obtained in (i), write
an expression for the area of the window as a
function of x only.

(iii) (a) Find the dimensions of the rectangle
that will allow maximum light through the
window. (use expression obtained in (ii))

OR

(iii) (b) If it is given that the area of the
window is 50m?, find an expression for its
perimeter in terms of x.

. An architect designs a building for a Com-

pany. The design of window on the ground
floor is proposed to be different than at the
other floors. The window is in the shape of a
rectangle whose top length is surmounted by
a semi-circular opening. This window has a
perimeter of 10 m. Based on the above infor-
mation, answer the following :

(i) If 2z and 2y represent the length and
breadth of the rectangular portion of the
window, then establish a relation between z
and y.

(ii) Find the total area of the window in terms
of x.

(iii) (a) Find the values of x and y for the
maximum area of the window.

OR

(iii) (b) If =z and y represent the length and
breadth of the rectangle, then establish the
expression for the area of the window in terms
of = only.

. A magazine company circulates its magazine

on a monthly basis in a city. It has 10,000
readers on its list and collects fixed charges
of X 4,000 per reader annually. The company
proposes to increase the annual subscription,
but on the basis of a survey result, it predicted
that for every increase of X 5, ten readers will




discontinue the service of this magazine com-
pany. Based on the above information, answer
the following questions :

(i) Let the company increase X x, then find the
function R(x) representing the earnings of the
company.

(ii) Find £ (R(x)).

(iii) (a) What subscription increase will bring
maximum earnings for the company 7

OR

(iii) (b) What will be the maximum value of
R(x) ?
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Section A: Multiple Choice Questions (1
Mark)

1. Let f(x) be a continuous function on [a, b] and
differentiable on (a, b). Then, this function
f(x) is strictly increasing in (a, b) if

(A) f'(z) <0,Vz € (a,b)

(B) f'(z) > 0,Vz € (a,b)

(C) f'(z) =0,Vz € (a,b)

(D) f(z) >0,Vx € (a,b)

2. The function f(z) = 23 — 32% + 122 — 18 is :
(A) strictly decreasing on bb(R)
(B) strictly increasing on bb(R)
(C) neither strictly increasing nor strictly de-
creasing on bb(R)
(D) strictly decreasing on (—o0,0)

3. If the sides of a square are decreasing at the
rate of 1.5 cm/s, the rate of decrease of its
perimeter is :

(A) 1.5 cm/s
(B) 6 cm/s
(C) 3 cm/s
(D) 2.25 cm/s
4. The function f(x) = kx —sinz is strictly in-

creasing for

(A)k>1

5. The function f(z) = £ + 2 has a local minima

at z equal to :
(A)2

(B) 1
(C)o
(D) —2

. Given a curve y = 7z — 3 and z increases at

the rate of 2 units per second. The rate at
which the slope of the curve is changing, when
r=951is:

(A) —60 units/sec

(B) 60 units/sec

(C) —70 units/sec

(D) —140 units/sec

. For the function f(z) = x3, x = 0 is a point of :

(A) local maxima
(B) local minima

(C) non-differentiability
(D)

inflexion

. If the radius of a circle is increasing at the rate

of 0.5 cm/s, then the rate of increase of its
circumference is :

(A) ZF cm/s

(B) cm/ s

(C) %F cm/s

(D) 27 cm/s

Section A: Assertion-Reason (1 Mark)
9. Assertion (A) : If the side of a square is

increasing at the rate of 0.2 cm/s, then the
rate of increase of its perimeter is 0.8 cm/s.
Reason (R) : Perimeter of a square = 4
(side).

(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 expla-
nation of the Assertion (A).

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

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

true.




Section B: Very Short Answer Type
Questions (2 Marks)

10.

11.

12.

13.

14.

15.

16.

17.

18.

Show that the function f(x) = 42® — 1822 +
27x — 7 has neither maxima nor minima.

If M and m denote the local maximum and
local minimum values of the function f(z) =
z + 1(z # 0) respectively, find the value of (M
—m).

Show that f(z)=e®—e %+ —tan "'z is
strictly increasing in its domain.

Find the interval in which the function f(z) =
x* — 423 4 10 is strictly decreasing.

The volume of a cube is increasing at the rate
of 6 cm3/s. How fast is the surface area of
cube increasing, when the length of an edge is
8cm ?

The area of the circle is increasing at a uniform
rate of 2 cm?/sec. How fast is the circumfer-
ence of the circle increasing when the radius
r=5 cm?

Find the intervals on which the function
f(x) =10 — 6z — 222 is
(a) strictly increasing (b) strictly decreasing.

Show that of all rectangles inscribed in a given
circle, the square has the maximum area.

Given that f(z) = %82

x

find the point of local
maximum of f(x).

Section C: Short Answer Type Ques-
tions (3 Marks)

19.

(a) Find the intervals in which the function
fz) = 10% is strictly increasing or strictly
decreasing.

OR

(b) Find the absolute maximum and absolute
minimum values of the function f given by
f(z) =2+ 2, on the interval [1, 2].

Section D: Long Answer Type Questions
(5 Marks)

20.

(a) It is given that function f(x)=xz*—

6222 + ax + 9 attains local maximum value at

x = 1. Find the value of ‘a’, hence obtain all
other points where the given function f(x) at-

tains local maximum or local minimum values.
OR

(b) The perimeter of a rectangular metallic
sheet is 300 cm. It is rolled along one of its
sides to form a cylinder. Find the dimensions
of the rectangular sheet so that volume of
cylinder so formed is maximum.

Section E: Case Study Based Questions
(4 Marks)

21.

22.

The traffic police has installed Over Speed Vi-
olation Detection (OSVD) system at various
locations in a city. These cameras can capture
a speeding vehicle from a distance of 300 m
and even function in the dark.

RADAR SPEED DETECTION
AVERAGE SPEED DETECTION

xxxxxx

RADAR me:
PONTA _ []POINTE frequ

)

A camera is installed on a pole at the height
of 5 m. It detects a car travelling away from
the pole at the speed of 20 m/s. At any point,
x m away from the base of the pole, the angle
of elevation of the speed camera from the car

Cis@.

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

(i) Express 6 in terms of height of the camera
installed on the pole and x.

(i) Find 4.

(iii) (a) Find the rate of change of angle of
elevation with respect to time at an instant
when the car is 50 m away from the pole.

OR

(iii) (b) If the rate of change of angle of eleva-
tion with respect to time of another car at a
distance of 50 m from the base of the pole is

-3~ rad/s, then find the speed of the car.

Overspeeding increases fuel consumption and
decreases fuel economy as a result of tyre
rolling friction and air resistance. While vehi-
cles reach optimal fuel economy at different




23.

24.

speeds, fuel mileage usually decreases rapidly
at speeds above 80 km/h.

The relation between fuel consumption F
(1/100 km) and speed V (km/h) under some
constraints is given as F' = 5‘% — % + 14.

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

(i) Find F, when V = 40 km/h.

(i) Find 4E.

(iii) (a) Find the speed V for which fuel con-
sumption F is minimum.

OR

(iii) (b) Find the quantity of fuel required to
travel 600 km at the speed V at which g—g =
—0.01.

A store has been selling calculators at X 350
each. A market survey indicates that a reduc-
tion in price (p) of calculator increases the
number of units (x) sold. The relation between
the price and quantity sold is given by the
demand function p = 450 — %a:

Based on the above information, answer the
following questions :

(i) Determine the number of units (x) that
should be sold to maximise the revenue
R(x) = zp(x). Also, verify the result.

(ii) What rebate in price of calculator should
the store give to maximise the revenue ?

A rectangular visiting card is to contain 24
sq.cm. of printed matter. The margins at the
top and bottom of the card are to be 1 cm and
the margins on the left and right are to be 1.5
cm as shown below :

ilcm :[1 cm

Dy TR e TR ,
' |
U ptge . Mot albe TS
! !

op A o LA*_A. %

A . 1% //// 7 1%
For o achy o olfws

L gk 0 A ctine 4 o

i
1
i
1%
T o TN S
GIOL " Printed matte/y AN
/%

not wak.kw L
1cm Ilcm

On the basis of the above information, answer
the following questions :
(i) Write the expression for the area of the

25.

26.

visiting card in terms of z.
(ii) Obtain the dimensions of the card of min-
imum area.

The relation between the height of the plant (y
in cm) with respect to exposure to sunlight is
governed by the relation y = 4x — %a:Q, where
x is the number of days it is exposed to
sunlight.

Based on the above, answer the following
questions :

(i) Find the rate of growth of the plant with
respect to sunlight.

(ii) What is the number of days it will take for
the plant to grow to the maximum height ?
(iii) What is the maximum height of the
plant ?

A sandbag is dropped from a balloon at a
height of 60 metres.

=

Sun rays

-
I
=

\
3

60 m

——— <

P

—
X Q

Shadow path —>

When the angle of elevation of the sun is 30°,
the position of the sandbag is given by the
equation y = 60 — 4.9t?, where y is the height
of the sandbag above the ground and t is the
time in seconds.

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

(i) Find the relation between x and y, where
x is the distance of the shadow at P from the
point Q and y is the height of the sandbag
above the ground.

(ii) After how much time will the sandbag be
35 metres above the ground 7

(iii) (a) Find the rate at which the shadow
of the sandbag is travelling along the ground
when the sandbag is at a height of 35 metres.




OR

(iii) (b) How fast is the height of the sandbag
decreasing when 2 seconds have elapsed ?




7. INTEGRALS
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Multiple Choice Questions (1 Mark)
1. fl mdm x # 0 is equal to:

(A) -1 (B) 0
() 1 (D) 2

2. If dm—k 2z + C, then k is equal to:

(A) — 1o (B) —log2
(€) -1 (D)

N[

3. If f(2a — x) = f(x), then f02a f(z) dx is:

4. [es2eocosa gy ig equal to:
COST— COS &

(A) 2(sinz + zcosa) + C
(B) 2(sinz — z cosar) + C
(C) 2(sinz + 2z cosa) + C
(D) 2(sinz +sina) + C
5. The value of f €$+6_z is:
(A) =% (B)
(C) tante—7% (D) tan"te

6. f V1 +sinz dx is equal to:

(A) 2(—sin§ +cos%)+C
(B) 2(sin§ —cos %)+ C
(C) —2(sin% +cos %)+ C
(D) 2(sin% +cos %)+ C

N

fof cosz - €% dz is equal to:

(A) O (B)1-e
(C)e—-1 (D) e

9logx __ 8logx .
8. [ S dx is equal to:

eblogz _p5logx

(A)z+C (B)

% +C
(C) = +C (D) = +C

9. For a function f(x), which of the following

holds true?

(A) [Mf(z) dx = ["f(a+b—z) dx

(B) [ f(z) dx =0, if f is an even function
©)J (

(D)

10. [ \/% dx is equal to:

(A) 5eos!(e”) +C
(B) Lsin (ez) +C
©) 5+

(D) sin (%)

11. | 3cos‘fd:v is equal to:

(A) —6sin/z + C
(B) —6cosy/z + C
(C) 6cos/z+C
(D) 6sin/z + C

12. | 42;”;8 dx is equal to:

1zl 4 ¢
—”‘ +C
—” +C
an! 4+C

>

Q
=

B
C

Q
=

=+ &+ o+ o+
Q
=

(
(
(
(

Sgaoze=
N e Ll M LN

13. [e*- Tiae dx is equal to:

>

~— — ~— —

1+1:

ev . —+C
e” . 2—i—C

(1+:v

(A) e
(B) e
(C

(D




14. | mdx is equal to:

15. The value of f_22 sin® z cos zdzx is:

(A) & (B) 0
(C) 2sin®2 (D) sin%(—2)—sin® 2

Very Short Answer Questions (2

Marks)
16. Evaluate: ff V1 +sin2x dx

Short Answer & Long Answer

Questions (3 - 5 Marks)
17. (a) Find : [ &5z gy

1+ cosx
OR

. _ dz
(b) Evaluate : f04 cos3 2v/2sim 22

18. Find: [1,/Zt¢ dg.

: . 24+l
19. Flnd. fmdm

20. Evaluate : f; e‘”(m)dm
2

1—cosx

21. (a) Find : f (4+ sinZ gcc)o(s5gi4cos2 ac)dm
OR
(b) BEvaluate : [ cror it

22. ( ) Find : fmd
OR
(b) Evaluate : [(|lz — 2| + |o — 4|) dz

23. ( ) Find : fm dx
OR
(b) Evaluate : fo7T —LanT__ gy

secz+tanx

24. (a) Find : [ V422 — 4z + 10dz
OR
(b) Evaluate : fow TSMT

1+ cos? x

( ) Flnd j‘% dX
OR

(b) Evaluate : ff(\x\ + (3 —z|) dx

26. (a) Find : [sin®z - cos* zdx
OR
(b) Evaluate : f_12|x3 — x| dz

MARCH, 2024

Section A: Multiple Choice Questions

(1 Mark)
1. f: f(z)dz is equal to:

(A) faz fla—z)de

(B) f% fla+b—z)dx

(©) [, @~ (a+b)d

(D) [” f((a—2) + (b— x))dx

2 sin z— cos x .
2. f e is equal to:

A)x
(B) Zero (0)
() I§ szt
(D) T

N oy

(©)

5. [ de is equal to:

A)2 log(log m)

)
B) log:c

C) (log x)™ 3/3 +c
D) 3/(log x)™3 + ¢

(
(
(
(




6. The value of fjl T |z| dz is:

(A)
(C) -

[N

o=

7. [ —$22 (g is equal to:

sin? x cos?

(4)
(B) —cotz +tanz + ¢
(C) cotx —tanz + ¢
(D)

cotx +tanx + ¢

D) —cotz —tanz + ¢

8. f 23 cos? zdz is equal to:

(A) 0 (B) -1
€)1 (D) 2

9. [ (f__f’)g e®dz is equal to:

Section B: Very Short Answer Type

Questions (2 Marks)
a) Find : [2v1+ 2zdz
OR

(b) Evaluate : fo% %de

11. Find : fﬂm;}dw

12. (a) Evaluate : fo% sin 2z cos 3xdx

OR
(b) Given L F(z) = \/2;? and F(1) = 0,
find F(x).
13. Find : fx(xz 0 dx.

14. (a) Find : [ cos® z el&sinedy
OR

15. Find : [ csc®(3z + 1) cot(3z + 1)dz

16. (a) Find : [ gg:idx

OR
(b) Evaluate : fi\m +2| dx

Section C: Short Answer Type
Questions (3 Marks)

17. (a) Find : f(x

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

mdl‘

OR
(b) Evaluate : [*(|z — 1|+ |o —2| + |z —
3|)dx

(a) Evaluate : ffz \/;C%dx
OR

(b) Find : f x[(logm)2i310gx*4] dz

Find : [2?-sin™? <$%)d$

Find : [ %dw

(a) Find : fe”C 2+sin2s g,

1+ cos 2z

OR
(b) Evaluate : ff —Ll __dg

sin x+ cos x

1+ cos2z+sin 2z

OR

(b) Find : [e® [ 7+ \/ﬁ}dx

(1+22)

(a) Evaluate : fo% g di

Find : f\/%

COS T

(a) Evaluate : f(;r s AT
OR

Find : [ dx

T

(a) Evaluate : ffﬁ\x + 2| dx
OR
(b) Find : [(4£)e%dz

(a) Find : f COSI\d/aC}OSQI

OR




Section D: Long Answer Type

Questions (5 Marks)

. % sin x4+ cos
28. (a) Evaluate : fO mdiﬂ

OR

(b) Evaluate : ff sin 2z tan~! (sin x)dz




8. APPLICATIONS OF INTEGRALS
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Multiple Choice Questions (1 Mark)
1. The area of the shaded region bounded by

the curves y? = z,z = 4 and the z-axis is

given by:
2 4
1 x=4
1 2 3 4 5 6
-1
4
(A) f% zxdx
(B) J, v*dy
(C) 2§ Vadz
(D) [y Vada

2. The area of the shaded region (figure)
represented by the curves y = xz, 0<zr<2

and y-axis is given by:

a

wf

3. The area of the region enclosed by the curve
y = /z and the lines x = 0 and x = 4 and x-
axis is :

(A)
(©)

sq. units (B) $q. units

w5 o5

$q. units (D) sq. units

4. The area of the region enclosed between the

curve y = x|z|, x-axis, x = — 2 and x = 2 is :
(A) 3 (B) 4
(©)0 (D) 8

5. The area bounded by the parabola 2% =y
and the line y =1 is :

2 sq unit (B)
(C) § sq units (D)

6. The area of the region bounded by the lines
y=z+ 1,z =1, =3 and z-axis is

(A) 6 sq units
(C) 7.5 sq units

(B) 8 sq units
(D) 2 sq units

7. The area enclosed by the curve y = v4 — z2
and the coordinate axes in the first quadrant
is :

(A) 27 sq. units

(C) § sq. units

(B) m sq. units
(D) 47 sq. units

Very Short Answer Questions (2
Marks)
8. Calculate the area of the region bounded by
the curve % + Z—Q = 1 and the x-axis using

integration.




Short Answer & Long Answer
Questions (3 - 5 Marks)
9. Sketch the graph of y = | z + 3 | and find
the area of the region enclosed by the curve,
z-axis, between £ = —6 and x = 0, using

integration.

10. Using integration, find the area of the region
bounded by the line y = 5x + 2, the z-axis

and the ordinates x = —2 and z = 2.

11. Sketch a graph of y = 2. Using integration,
find the area of the region bounded by y =
9, 2 =0and y = z°.

12. A woman discovered a scratch along a
straight line on a circular table top of radius
8 cm. She divided the table top into 4 equal
quadrants and discovered the scratch passing
through the origin inclined at an angle 5
anticlockwise along the positive direction of
x-axis. Find the area of the region enclosed
by the x-axis, the scratch and the circular
table top in the first quadrant, using

integration.

13. Using integration, find the area of the region
{(z,y):0<y<z? 0<y<=z 0<z<3}L

14. The region enclosed between z = y? and z =
4 is divided into two equal parts by the line

z = a. Find the value of a.

15. Using integration, find the area of the region
bounded between the lines x = -2,z =2

and the circle z2 + y? = 16.

MARCH, 2024
Section A: Multiple Choice Questions

(1 Mark)
1. Area of the region bounded by curve y? = 4z

and the X-axis between x =0 and x =1 is :

—
oy
N~—
i wloo

E

2. The area (in sq. units) of the region bounded
by the curve y = x, x-axis, x = 0 and x = 2
is :

(B) 31log2

(D) 4

Section D: Long Answer Type
Questions (5 Marks)
3. Using integration, find the area of the ellipse
f—; + % =1, included between the lines x =

—2and x = 2.

4. If A; denotes the area of region bounded by
y? =4z, 2 = 1 and x-axis in the first
quadrant and A, denotes the area of region

bounded by y? = 4z,x = 4, find 4, : A,.

5. Using integration, find the area of the region
enclosed between the circle 22 + y? = 16 and

the lines = —2 and z = 2.

6. (a) Sketch the graph of y = z|z| and hence
find the area bounded by this curve, X-axis
and the ordinates £ = —2 and =z = 2, using
integration.

OR
(b) Using integration, find the area bounded
by the ellipse 922 + 25y = 225, the lines

r = —2, x = 2, and the X-axis.




7. Find the area of the region bounded by the

curve 4z2 + y? = 36 using integration.

8. Using integration, find the area of the region
bounded by the curve y = 22,2 = -1,z =1

and the x-axis.

9. (a) Using integration, find the area of the
region bounded by the curve y = v4 — 22,
the lines = —v/2 and = = v/3 and the x-
axis.

OR
(b) Using integration, evaluate the area of
the region bounded by the curve y = 22, the
lines y = 1 and y = 3 and the y-axis.




9. DIFFERENTIAL EQUATIONS

MARCH, 2025
Multiple Choice Questions (1 Mark)

1. The integrating factor of differential equation

(z+ ZyS)% =2y is

@
oS

(A)
(©)

(B)
(D)

L
VI
42

S ©
o

2. If p and q are respectively the order and

3
degree of the differential equation dd ( dy) =

dz
0, then (p — q) is

(A) 0 (B) 1
(C) 2 (D) 3

3. The order and degree of the differential
equation
(@)2 + (ﬂ)2 = xsin(@) are :
dx? dx - dzx :
A) order 2, degree 2
B) order 2, degree 1

)

)
C) order 2, degree not defined
D) order 1, degree not defined

(
(
(
(

4. The integrating factor of the differential

equation

(7{ \%)Z—Zzlis:
) e
) €’

() (B) e
(© (D) &2V

5. The sum of the order and degree of the

differential equation

14 (2)) = s

6. The general solution of the differential

. 2 .
equation % =2x-e* 1Y is:

(A) ety = C (B)

e’ +ev=C
(C)e®” =ev +C (D) e**~v =

=C
7. If ‘m’ and ‘n’ are the degree and order

respectively of the differential equation 1 +
3
(ﬂ) = 2% then the value of (m+mn)is

dz — dx?
(A) 4 (B) 3
(©€) 2 (D) 5

8. The integrating factor for solving the

differential equation z - fil—g —y =222 1is

(A) (B)
(C) e (D)

| 8 |~

log x

9. The general solution of the differential

equation gy = 132

is :

(A) tan"(y —2)=C

(B) tan"ly +tan "tz =C
(C)tan ' ¥ —tan™' £ =C
(D) tan~ 'y =tan"tz +C

10. The integrating factor for solving the
differential equation tanz o ty= 22, (z #
0) is :

(A) e” (B) tanx
(C) sinz (D) Lz

sin

Assertion - Reason Questions (1 Mark)
11. Assertion (A) : 2?dy = (2zy + y*)dz is a
homogeneous differential equation.
Reason (R) : A differential equation of the
y

d .
24 = F(¥) is a homogeneous

form .

differential equation.

(A) Both Assertion (A) and Reason (R) are
true and the 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 and Reason (R) is

false.
(D) Assertion (A) is false and Reason (R) is

true.

Short Answer & Long Answer
Questions (3 - 5 Marks)

12.

13.

14.

15.

16.

(a) Solve the differential equation 2(y + 3) —
xyg—g = 0; given y(1) = —2.

OR
(b) Solve the following differential equation:

(1 +$2)g—i’ + 2zy = 422

Find the particular solution of the
differential equation
[zsin?(¥) —y]dz +z dy =0

given that y = 7, when x = 1.

Solve the differential equation % = CcoST —

2y.

(a) Find the general solution of the
differential equation
(22% + y)dz = zdy.

OR

(b) For the differential equation fll—g 44

xr

csc(%) = 0, find the particular solution,

given that y = 0 when x = 1.

(a) Find the particular solution of the
differential equation, % =1+22+9y2+
x2y?, given that y = 1 when = = 0.

OR

dy _
dz —

(b) Solve the differential equation : 2zy
z? + 3y

17.

(a) Solve the differential equation y + m% =

d
r—ys.
OR
(b) Find the particular solution of the
differential equation :vg—g +y=axcosx +

sinz, given that y = 1 when z = 7.

Case Study Based Questions (4 Marks)

18.

19.

During a heavy gaming session, 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 7 Given that k =
0.03, log, 4 = 1.3863.

Camphor is a waxy, colourless solid with
strong aroma that evaporates through the
process of sublimation, if left in the open at

room temperature.
-
\_ ﬁ 5
955




A cylindrical camphor tablet whose height is
equal to its radius (r) evaporates when
exposed to air such that the rate of
reduction of its volume is proportional to its
total surface area. Thus, % = kS is the
differential equation, where V is the volume,
S is the surface area and t is the time in
hours.
Based upon the above information, answer
the following questions :
(i) Write the order and degree of the given
differential equation.
(ii) Substituting V = 7r® and S = 27r?, we
get the differential equation % = %k: Solve
it, given that 7(0) = 5 mm.
(iii) (a) If it is given that r = 3 mm when t
= 1 hour, find the value of k. Hence, find t
for r = 0 mm.

OR
(iii) (b) If it is given that r = 1 mm when t
= 1 hour, find the value of k. Hence, find t

for r = 0 mm.

MARCH, 2024

Section A: Multiple Choice Questions

(1 Mark)
1. The integrating factor of the differential

equation (1 — x%% +zy=azx, —1<z<I1,

is :

1 1
(A) 22 (B) 7=
(©) 1L, (D)

. The order and degree of the differential

913
equation [1 + (g—g) ] = 2y respectively

 dz?

are :

(A) 1, (B) 2,
(C) 2, (D) 2,6

. The differential equation 5 = F(z,y) will

d

not be a homogeneous differential equation,

if F(x,y) is :

(A) cosz —sin(¥) (B) ¥
(C) 22 (D) cos?(2)

Ty

. The degree of the differential equation

(y")? + () = zsin(y’) is :

(A)1 (B) 2
(C)3 (D) not defined

. mlogm% +y = 2logz is an example of a :

(A) variable separable differential equation.
(B) homogeneous differential equation.

(C) first order linear differential equation.
(D) differential equation whose degree is

not defined.

. The general solution of the differential

equation x dy +y dr =0 is :

(A)zy=c B)z+y=c

(C)z?+y? =¢? (D) logy = logx + ¢

. The integrating factor of the differential

equation (z +2y?) % =y (y > 0) is :

1y

. The order of the differential equation &% —

dx

c(Py) ke
sm(w)—f)ls.

(A) 4 (B) 3
(C) 2 (D) not defined

. The solution of the differential equation

d .
P =1l—r+y—myis:

(A) logll +y| =2 —Z +¢
(B) logll+y| = —z+Z +c




(C) ey=$—%2+c
(D) e = —z+Z ¢

10. The degree of the differential equation
3 4
x(%) +y(%) +y>=0is:
(A) 2 (B)3
(C) 4 (D)5
11. The integrating factor of the differential
equation g—g +ytanz =2z + z2tanz is :

(A) eSeCm
(C) secx

(B) secz + tanx
(D) cosz

12. The number of arbitrary constants in the

general solution of the differential equation

Z—i’—l—y:OiS:
(A) 0 (B)1
(C) 2 (D) 3

Section C: Short Answer Type

Questions (3 Marks)
13. Find the particular solution of the

2dy __

differential equation given by =2 — zy =

z? cos? (L), given that when x = 1, y =

jus

R

14. (a) Find the particular solution of the
differential equation given by
2y + 92 —2:52% = 0;y =2, when x = 1.
OR
(b) Find the general solution of the
differential equation :

ydz = (z + 2y*)dy

15. (a) Find the particular solution of the

differential equation j—g = ycot 2x, given that

y(3) =2
OR

16.

17.

18.

(b) Find the particular solution of the
differential equation (me% + y) dx =z dy,
given that y = 1 when z = 1.

(a) Find the particular solution of the
differential equation
g—g — 22y = 3z2e”";y(0) = 5.

OR
(b) Solve the following differential equation :
22dy + y(z + y)dx =0

(a) Find the particular solution of the
differential equation 2a:y% = 2 + 3y?, given
that y(1) = 0.

OR
(b) Solve the differential equation g—z +

2ytanx = sinx, given that y = 0, when x =

us
3

Find the general solution of the differential
equation

ydx — xzdy + (zlogx)dxz = 0.

Section E: Case Study Based Questions

(4
19

Marks)

. A bacteria sample of certain number of

bacteria is observed to grow exponentially in
a given amount of time. Using exponential
growth model, the rate of growth of this

sample of bacteria is calculated.

Stationary

No. of bacterial cells (log)

The differential equation representing the

growth of bacteria is given as :

Cfi—f = kP, where P is the population of

bacteria at any time ‘t’.




Based on the above information, answer the
following questions :

(i) Obtain the general solution of the given
differential equation and express it as an
exponential function of ‘t’.

(ii) If population of bacteria is 1000 at t = 0,
and 2000 at t = 1, find the value of k.




10. VECTOR ALGEBRA
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Multiple Choice Questions (1 Mark)
1. If vector @ = 3i + 27 — k and vector b=1—
7+ k, then which of the following is correct ?
(A)a|b
(C) [o| > |al (D) la| = o]

2. IfG+b+¢é=0, |d| =37, [b| =3 and || =
4, then angle between b and ¢ is

(B)
(D)

INERESE]

is

4
4

(4) 2252 5 WEL
(C) (D) %[> b

4. Let p and ¢ be two unit vectors and « be the
angle between them. Then (p + ¢) will be a
unit vector for what value of a?

(B)
(D)

D wly

wly

5. If the sides AB and AC of A ABC are
represented by vectors 7+ k and 37 — 7+ 4k
respectively, then the length of the median
through A on BC is :

(A) 2v/2 units (B) V18 units

(C) @ units (D) @ units

6. Let @ be a position vector whose tip is the
point (2, — 3). If AB = d, where coordinates
of A are (-4, 5), then the coordinates of B

are :

(A) (7 2, - 2) (B) (27 o 2)

(C) (7 2, 2) (D) (27 2)

7. The respective values of |@| and |b], if given
(&—5) : (6—1—5) =512 and |d| = 3 [b], are :

(A) 48 and 16
(C) 24 and 8

(B) 3and 1
(D) 6 and 2

8. A student tries to tie ropes, parallel to each
other from one end of the wall to the other.
If one rope is along the vector 32 + 157 + 6k
and the other is along the vector 2i + 107 +
Mk, then the value of X is :

(A) 6 (B) 1
(€) 3 (D) 4
9. If |d@ + b| = |a@ — b for any two vectors, then

vectors @ and b are :

A) orthogonal vectors

(A)

(B) parallel to each other
(C) unit vectors
(D)

D) collinear vectors

10. If |@| = 1,|b| = 2 and @ - b = 2, then the value

of @+ b| is :
(A) 9 (B) 3
(€) =3 (D) 2

11. Two vectors @ and b are such that |G x b| =

G-b. The angle between the two vectors is :

(A) 30°
(C) 45°

(B) 60°
(D) 90°

12. The number of vector(s) of unit length
perpendicular to the vectors @ = 22 + 7+ 2k
and b =7+ k is (are) :

(A) one
(C) three

(B) two
(D) infinite




13.

The value of x for which m(i +7+ 72:) is a

unit vector, is :

(A) 1
(C) 7= (D) +3

Assertion - Reason Questions (1 Mark)

14.

Assertion (A) : The vectors ¢ = 4i + ] — k
and b= —2i + 37 — 5k are mutually
perpendicular vectors.

Reason (R) : Two vectors d and b are

perpendicular to each other, if @ - b=0.

(A) Both Assertion (A) and Reason (R) are
true and the 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 and Reason (R) is

false.
(D) Assertion (A) is false and Reason (R) is

true.

Very Short Answer Questions (2
Marks)

15.

16.

The diagonals of a parallelogram are given
by d=2i— 7+ kand b =124 37— k. Find

the area of the parallelogram.

(a) Two friends while flying kites from
different locations, find the strings of their
kites crossing each other. The strings can be
represented by vectors @ = 37 + j + 2k and
b=21— 2j + 4k. Determine the angle formed
between the kite strings. Assume there is no
slack in the strings.

OR
(b) Find a vector of magnitude 21 units in

the direction opposite to that of AB where A

17.

18.

19.

20.

21.

and B are the points A(2, 1, 3) and B(8, -1,
0) respectively.

(a) A vector @ makes equal angles with all
the three axes. If the magnitude of the
vector is 5v/3 units, then find @.

OR
(b) If @ and § are position vectors of two
points P and Q respectively, then find the
position vector of a point R in QP produced

such that QR = % QP.

If @ and b are two non-collinear vectors, then
find z, such that @ = (z — 2)d +band § =

(3 + 2x)d@ — 2b are collinear.

(a) Find a vector of magnitude 5 which is
perpendicular to both the vectors 3i — 27 + k
and 47 + 35 — 2k.

OR
(b) Let @,b and & be three vectors such that
i-b=a- b=ax & a4+ 0. Show

that b

X

QL

and

o

c.

(a) Find the value of A, if the points
(—1,-1,2),(2,8,A) and (3,11,6) are
collinear.

OR
(b) @ and b are two co-initial vectors forming
the adjacent sides of a parallelogram such
that |d@| = 10,[b] = 2 and @ - b = 12. Find the

area of the parallelogram.

(a) If |G + b| = 60, |G — b| = 40 and |b] = 46,
then find |d|.

OR
(b) Using vectors, find the value of K such
that the points (K, 11, 2), (0, -2, 2) and (2,

4, 2) are collinear.




22.

(a) If @,b and € are three vectors such that
G+b+cé=0and |d| =2 bl =3 and |¢| = 4,
then find the value of @-b+b-¢+¢- @.

OR
(b) Let @ = 20 + 37 + 4k, b = 41— 37 + 9k
and & = 32 — 2j + 6k. Find a vector d which
is perpendicular to both @ and band ¢-d =

39.

Short Answer & Long Answer
Questions (3 - 5 Marks)

23.

24.

25.

26.

27.

(a) Show that the area of a parallelogram
whose diagonals are represented by @ and b
is given by 1 |d x b|. Also find the area of a
parallelogram whose diagonals are 22 — j + k

A~

and 7+ 37— k.

(a) If @+ b+ & = 0 such that |a| =3, |B| =
5, |¢| =7, then find the angle between a
and b.

OR

(b) If @ and b are unit vectors inclined with
each other at an angle 6, then prove that
G —b] = sin(2).

1
2 2

(a) The scalar product of the vector @ =7 —
J+ 2k with a unit vector along sum of
vectors b = 21 — 47+ 5k and é = \i — 27 — 3k

is equal to 1. Find the value of A.

If é,?) and ¢é are unit vectors such that a-b =

jus

a - ¢ = 0 and the angle between band é is &>

then prove that a = 12(13 X é)

Ifad=1+2j+k b=21+jand ¢ =31 —4)—
51%, then find a unit vector perpendicular to

both the vectors (Zi — B) and (6— 7))

28. Using vectors, find the area of triangle ABC

with vertices A(4, 3, 3), B(5, 5, 6) and C(4,
7,6).

Case Study Based Questions (4 Marks)
29. Three friends A, B and C move out from the

same location O at the same time in three
different directions to reach their
destinations. They move out on straight
paths and decide that A and B after
reaching their destinations will meet up with
C at his predecided destination, following
straight paths from A to C and B to C in
suchawaythatﬁz?i, OB =b and OC =
5G — 2b respectively.

oy

\SD,L

Based upon the above information, answer
the following questions :
(i) Complete the given figure to explain their
entire movement plan along the respective
vectors.
(i) Find vectors AC and BC.
(iii) (a) If G- b = 1, distance of O to A is 1
km and that from O to B is 2 km, then find
the angle between OA and OB. Also, find
|d@ x b|.

OR
(iii) (b) If @ =21 — j+ 4k and b= 7 — k,
then find a unit vector perpendicular to (& +

I;) and ((i — I;)
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Section A: Multiple Choice Questions
(1 Mark)

1. Let 6 be the angle between two unit vectors

a and b such that sinf = % Then, 4 - b is

equal to :
(A) +3 (B) +3
(C) £% (D) +3

2. The vector with terminal point A (2, — 3, 5)
and initial point B (3, — 4, 7) is :
(A)i—j+2k (B) i+ 7+ 2k
(C) —i —7— 2k

3. For any two vectors @ and b, which of the

following statements is always true ?

(A)
(©)

(B)
(D)

IA IV
ST
S S

Q S

b=
b <

S

Ql &l

oo

Ql

4. The unit vector perpendicular to both

vectors 1+ k and 72—k is :

(A) 27 (B)
(€) (D) 2k

collinear vectors which are not parallel

parallel vectors

)
)
C) perpendicular vectors
) unit vectors

(A) [7 6, 4] (B) [O’ 4]
(C) [4, 6] (D) [0, 6]

7. If @ and b are two vectors such that |a| = 1,
6| = 2 and @ - b = v/3, then the angle

between 2d and —b is :

(A) T (B)

d3

(C) 5% (D) 11§

8. The vectors @ =21 —j+ k, b =1 — 3j — 5k
and ¢ = —3i1+ 47+ 4k represents the sides of

(A) an equilateral triangle
(B) an obtuse-angled triangle
(C) an isosceles triangle

(D)

D) a right-angled triangle

9. Let d be any vector such that |d| = a. The
value of |@ x 2|2 + |d@ x J|2 + |a x k|2 is :

(A) a? (B) 2a?
(C) 3a? (D) 0

10. The position vectors of points P and Q are p
and ¢ respectively. The point R divides line
segment PQ in the ratio 3: 1 and S is the
mid-point of line segment PR. The position

vector of S is :

(A) BT (B) 25
(C) 2 (D) 2

11. Let the vectors @ and b be such that |a| =
V3 and [b] = %, then @ x b is a unit vector,

if the angle between d and bis :

12. Ifd=21—2)+k b=17+2j— 3k and ¢ =
21 — j + 4k, then the projection of (E— 5)
along a is :

(A) 15 (B) 5
(€) (D)1

win

13. If @, b and & are unit vectors such that @ +

5—1—626, then (&'-5—1—35—}-5-6) is equal

to :
(A) 3 (B) 3
(€) —3 (D) —3




14. What is the value of Rxejectionof @ on b

15.

projection of b on d

for vectors @ = 21 — 3j — 6k and b=2i—

2]+ k7
(A) 3 (B) %
©) 3 (D) %

If G and b are two vectors such that @ - b > 0
and |G- b| = |@ x b|, then the angle between d
and b is :

(A) 7 (B) §

(C) 23 (D) 3%

Section A: Assertion-Reason (1 Mark)

16.

17.

Assertion (A) : For two non-zero vectors d
and b, d-b="5-a.
Reason (R) : For two non-zero vectors d
andg,axgzgxﬁ.
(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.

Assertion (A) : Projection of @ on b is
same as projection of b on a.
Reason (R) : Angle between @ and b is

same as angle between b and @ numerically.

(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).

18.

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

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

is true.

Assertion (A) : The vectors
= 6i+2j— 8k

represent the sides of a right angled triangle.
Reason (R) : Three non-zero vectors of
which none of two are collinear forms a
triangle if their resultant is zero vector or

sum of any two vectors is equal to the third.

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

explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are

true and 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.

Section B: Very Short Answer Type
Questions (2 Marks)

19.

20.

Find the position vector of point C which
divides the line segment joining points A and
B having position vectors 7 + 2j — k and
—7+ 7+ k respectively in the ratio 4 : 1
externally. Further, find |AB]| : |BC|.

Let @ and b be two non-zero vectors.
Prove that |@ x b| < || |b].
State the condition under which equality

holds, i.e., |d x b| = |a| [b).




Section C: Short Answer Type
Questions (3 Marks)

21.

22,

23.

24.

25.

If G and b are two non-zero vectors such that
((‘i + B) 1 dand (26 + B) L I;, then prove
that [b] = V2 |d.

In the given figure, ABCD is a
parallelogram. If AB =2i — 4j + 5k and
DB = 37 — 6j + 2k, then find AD and hence
find the area of parallelogram ABCD.

A B

A 4

D C

The position vectors of vertices of A ABC
are A(2i — 7+ k), B(i — 37— 5k) and C(3i —
45 — 4k). Find all the angles of A ABC.

Find a vector of magnitude 4 units
perpendicular to each of the vectors 22 — 7+

k and 2 + 7 — k and hence verify your answer.

If the vectors d, b and & represent the three

sides of a triangle, then show that a x b=

—

bxc=cxa.

Section E: Case Study Based Questions
(4 Marks)

26.

An instructor at the astronomical centre
shows three among the brightest stars in a
particular constellation. Assume that the
telescope is located at O(0, 0, 0) and the
three stars have their locations at the points

D, A and V having position vectors 2i 4+ 37 +

4k, Ti + 57+ 8k and —31+ 7j + 11k

respectively.

Based on the above information, answer the
following questions :
(i) How far is the star V from star A ?
(ii) Find a unit vector in the direction of
DA.
(iii) Find the measure of Z VDA.
OR
(iii) What is the projection of vector DV on

vector DA ?

27. A cricket match is organised between two

clubs P and Q for which a team from each
club is chosen. Remaining players of club P
and club Q are respectively sitting along the
lines AB and CD, where the points are A(3,
4, 0), B(5, 3, 3), C(6, — 4, 1) and D(13, - 5,
— 4). Based on the above, answer the
following questions :
(i) Write the direction ratios of vector AB.
(ii) Write a unit vector in the direction of
CD.
(iii) (a) Find the angle between vectors AB
and CD.

OR




(iii) (b) Write a vector perpendicular to both
AB and CD.
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Multiple Choice Questions (1 Mark)

1. If a line makes angles of %, 3 and 6 with the
positive directions of x,y and z-axis respec-
tively, then 0 is

. The equation of a line parallel to the vector
3i+ 74 2k and passing through the point
(4,-3,7) is

(A)x—4t+3 y=-—-3t+1,2="7t+2
B)x=3t+4,y=t+3,2=2t+7
C)z=3t+4,y=t—3,2=2t4+7
D)z=3t+4,y=—t+3,z2=2t+7

. Thelinex =145u,y=—-54+pu,z2=—6—3u
passes through which of the following point?

(A) (1,-5,6)
(B) (1,5, 6)
(C) (1,-5,-6)
(D) (= 17 5,6)

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

(©)

(D)

,—2) and y-coordinate of P

Dl = O

Assertion - Reason Questions (1 Mark)
5. Assertion (A) :

(\f 7 \f> cannot be the
direction cosines of a line.

Reason (R)
cosines of a line, then 12 + m? +n? = 1.

(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 expla-
nation of the Assertion (A).

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

: If [,m,n are the direction

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

Very Short Answer Questions (2 Marks)

6. A man needs to hang two lanterns on a

straight wire whose end points have coordi-
nates 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.

. Find the angle between the lines

(r) = (34 2\)i— (2—2X)j + (6 + 2\)k and
(r) = (27— 5k) + (62 + 37 + 2k).

. Find the angle between the two lines whose

equations are
—4z.

2r =3y =—2z and 6z =—y =

r—2 2y—5

. If the equations of a line are &= = =22 2 =

2 3
—1, then find the direction ratios of the line

and also a point on the line.

Short Answer & Long Answer Questions

(3 - 5 Marks)
10. (a) Verify that lines given by (r) = (1—
Ni+(A—2)j+(B3—20k and () = (u+

11.

)i+ (2u—1)7— (2u+ 1)k are skew lines.
Hence, find shortest distance between the
lines.

OR

(b) During a cricket match, the position of
the bowler, the wicket keeper and the leg
slip fielder are in a line given by (B) = 2i +
87, (W) = 6t + 127 and (F) = 127 + 18] respec-
tively. Calculate the ratio in which the wick-
etkeeper divides the line segment joining the
bowler and the leg slip fielder.

(a) Find the image A’ of the point A(1,6,3)

in the line § = y2;1 = % Also, find the equa-

tion of the line joining A and A’.
OR

b)6 Find a point P on the line 2 = y4i3 =

such that its distance from point Q




12.

13.

14.

15.

16.

17.

18.

(2,4,—1) is 7 units. Also, find the equation of
line joining P and Q.

(a) Find the shortest distance between the

lines: &1 = 4= — 29 5pq 28 — y+15 _ 29

2 1 -3 2 =T 5 °

OR

(b) Find the image A’ of the point A(2,1,2)
in the line I:(r) =4i+2j+2k+A(i—j—

l?:) Also, find the equation of line joining AA”.

Find the foot of perpendicular from point A
on the line [.

Find the distance of the point (—1,—5,—10)
from the point of intersection of the lines
otz =k

(b) Find the equation of a line in vector
and cartesian form which passes through
the point (1,2,—4) and is perpendicular to

. — 19 — N

the hneAs 8 = = ZA;O, and (r) = 151 +
29 + 5k + (30 + 8) — 5k).

(a) Find the foot of the perpendicular drawn

: . 2 _
from the point (1,1,4) on the line 2 =

y+l _ —2+44

2 -3 -
OR

b) Find the point on the line 1 = ¥ —
3 2
Zg—4 at a distance of 24/2 units from the point

(—1,-1,2).

(b) Find the shortest distance between the
lines : (r) = (20— 7+ 3k) + A(2 — 27+ 3k)
(r) = (i +4k) + p(32 — 67+ 9k).

(a) Find the point Q on the line 22 = ¥1 =
M at a distance of 3v/2 from the point P
(1, 2, 3).

OR

(b) Find the image of the point (—1,5,2)
in the line 224 = ¢ = 222 Find the length
of the line segment joining the points (given

2 2
point and the image point).

(a) Find the shortest distance between the
lines I; and [, given by : I} : (r) =714+2]—
4k + A(40 + 654 12k) and I, : (r) = 31 + 35 —
5k + (67 + 97+ 18k

OR

19.

20.

b) Show that the lines 251 = yTz =22 and
4 _ y-1

== = %5~ = { intersect. Also, find their point

of 1ntersect10n

r—4

(a) Find the shortest distance between the

(4i—j+2fc +A(I+2)—
(20+5—k) + p(30 + 27 — 4k)
OR

lines given by (r) =
3k) and (x) =

(b) Find the coordinates of the foot of the
perpendicular and the length of the perpen-
dicular drawn from the point P(5,4,2) to the
line (1) = —i+3j+ k + A(2i+ 35 — k).

a) Write the nature of the lines el —

Z
_ _ 4
=2 _ 283 and ””72 = yT . Also, find

6
the shortest distance between them
OR
(b) Show that the lines (r) = (2)—3k)+
Ai+27+3k) and ()= (2i+65+3k) +
w(22+ 37+ 41%) intersect. Also find their point
of intersection.

Case Study Based Questions (4 Marks)
21.

An engineer is designing a new metro rail
network in a city. Initially, two metro lines,
Line A and Line B, each consisting of multiple

stations are designed. The track for Line A is

y+1 _ 2—3 :
<5 = %%, while the

track for Line B is represented by I : wT_l =
y—3 __ z+2

1 -3

represented by [; : %‘2 =

Based on the above information, answer the
(i) Find whether the two
metro tracks are parallel. 1 (ii) Solar panels

following questions :

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 (I;) and pass through the point
(1,—-2,-3). 1
a pedestrian pathway perpendicular to the

(iii) (a) To connect the stations,

two metro lines is to be constructed which
passes through point (3,2,1). Determine the
equation of the pedestrian walkway. 2

OR

(iii) (b) Find the shortest distance between
Line A and Line B. 2
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Section A: Multiple Choice Questions (1
Mark)
1. If the direction cosines of a line are

V/3k, v/3k,\/3k, then the value of k is :

. The coordinates of the foot of the perpendicu-

lar drawn from the point (0, 1, 2) on the x-axis
are given by :

(A) (1,0,0)

(B) (2,0,0)
(C) (\/‘ ,0,0)
(D) (0,0,0)

. Direction ratios of a vector parallel to line

Ly = 2z+1 are -

~1,6
1,6
1,3
1,3

8
|
—

A~ A~~~
QX @
~— N N
DN

. If a line makes an angle of 30° with the posi-

tive direction of x-axis, 120° with the positive
direction of y-axis, then the angle which it

makes with the positive direction of z-axis is :
(A) 90°

. If a, B and ~ are the angles which a line makes

with positive directions of x, y and z axes
respectively, then which of the following is not
true 7

(A) cos? a +cos? B+ cos?y =1

(B) sin? a + sin? B + sin?y = 2

(C) cos2a + cos2f + cos2y = —1

(D) cosa+cosfB+cosy=1

7. If a line makes an angle of 7 with the positive

10.

11.

12.

13.

. The lines 1% = &1 _ 2z

directions of both x-axis and z-axis, then the
angle which it makes with the positive direc-
tion of y-axis is :

(A) 0

(B) %
(
(

@
— N N
EINIERNE]

=)

. The vector equation of a line passing through

the point (1,—1,0) and parallel to Y-axis is :

(A) () =i=j+A(0—))
(B) () =1-7+Xj

(C) (1) =1—7+ Mk
(D) () =AJ

z 2x—3 Yy _
2 3 1 and Top T 17
4

%= are perpendicular to each other for p equal

to :

N[ =

e R

A
B
C
D

— N N
W N -

The angle which the line § = %4 = £ makes
with the positive direction of Y-axis is :

( A) 5T
(B) 2
(©)
(D)

*’>|§\'*’>|g""|=| o

The Cartesian equation of the line passing
through the point (1, —3,2) and parallel to the

line : (r) = (24 N)i+ Aj+ (2A — Dk is

(A) m2i = yg;” = %

(0) =2 = 12 = =22

(D) =t = 12 = 532

The angle between the lines mTH = 2:—5y =Z

and 23 = T 5z g,

2 3
(A) §
(B) 3
©) 3
(D) §
The Cartesian equations of a line are given as

6x —2 = 3y + 1 = 2z — 2 The direction ratios
of the line are :

(A)2,-1,3

(B) 1, -2, -3




14.

15.

z—1 2—y

w|

The Cartesian equation of the line passing
—3,2) and parallel to the
i+ 7+ 2k) is

through the point (1,
line (r) = 20—k + A
(A) z—1 _ y+3 _ 2—

w/_\

5y oo
(B)Lzy;z_
() £t — e _:hs
(D)é é:i

1 1 —2

Section A: Assertion-Reason (1 Mark)

16.

(Assertion-Reason)
Assertion (A)

drawn perpendicular to z,y and z axes simul-

: A line in space cannot be

taneously.
Reason (R)
a, B, with the positive directions of z,y and

: For any line making angles,

z axes respectively, cos? a + cos? 8+ cos? v =
1.

(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 expla-
nation of the Assertion (A).

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

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

Section B: Very Short Answer Type
Questions (2 Marks)

17. Find the vector equation of the line passing

18.

through the point (2,3, —5
angles with the co-ordinate axes.

) and making equal

Find the angle between the lines 5__—7:” = %

gle
)
— 2

z
3

Section D: Long Answer Type Questions
(5 Marks)

19.

20.

21.

22.

23.

24.

The image of point P(z,y, z) with respect to

line T = yz;l =22 is P’ (1,0,7). Find the

coordinates of pomt P.

Find the equation of the line which bisects the

line segment joining points A(2,3,4) and B
(4,5, 8) and is perpendicular to the lines zT—s =
y+19 _ 2-10 and =18 — y—29 _ 2-5

—-16 7 3 8 -5

(a) Find the equation of the line passing
through the point of intersection of the lines

—1 _ _ _
=02 =22 apd & = L = 27 and per-
pendicular to these given lines.

OR

(b) Two vertices of the parallelogram ABCD
are given as A(—1,2,1) and B(1,—2,5). If the
equation of the line passing through C and
Dis ’”T_‘L = % = %8, then find the distance
between sides AB and CD. Hence, find the

area of parallelogram ABCD.

(a ) Flnd the distance between the line 5 =
2y 4 = 1_—1z and another line parallel to it
passing through the point (4,0, —5).
OR
S;)l tglines%z%z%and%z
Z—

T~ = % are perpendicular to each other,
find the value of k£ and hence write the vector
equation of a line perpendicular to these two

lines and passing through the point (3, —4,7).

(a) Find the co-ordinates of the foot of the
perpendicular drawn from the point (2,3, —8)
to the line 4%“3 =¥ =122 Also, find the per-
pendicular distance of the given point from

the line.
OR

(b) Find the shortest distance between the
: The line
passing through (2, —1, 1) and parallel to § =

Y=2L,:(r) =i+ 2u+1)j— (u+2)k

lines L; & L, given below : L,

(a) Write the vector equations of the follow-

ing lines and hence find the shortest distance

1
between them : il — ¥t1 — 2+l

2 —6 1
y—=5 _ 27
-2 71

and fos,:




25.

OR

(b) Find the length and the coordinates of the
foot of the perpendicular drawn from the point
P(5,9,3) to the line ;1 = yT_2 = 23 Also,
find the coordinates of the image of the point

P in the given line.

(a) Find the shortest distance between the

. z—8 __ y+9 __ 2—10 z—15 __ y—29 _
lines #5° = e = %= and 52 =5 =

OR

(b) Find the point of intersection of the lines
() =i—7+6k+A(3i—k), and (r) = —3j+
3k + ,u(i + 25— lAc) Also, find the vector equa-
tion of the line passing through the point of
intersection of the given lines and perpendic-
ular to both the lines.
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Multiple Choice Questions (1 Mark)

1. The corner points of the feasible region in
graphical representation of a L.P.P. are (2, 72),
(15,20) and (40,15). If Z = 18z + 9y be the

objective function, then
(A) Z is maximum at (2,72), minimum at
(15, 20)
(B) Z is maximum at (15,20) minimum at
(40, 15)
(C) Z is maximum at (40,15), minimum at
(15,20)
(D) Z is maximum at (40,15), minimum at
(2,72)

2. If the feasible region of a linear programming
problem with objective function Z = ax + by,
is bounded, then which of the following is

correct 7
(A) It will only have a maximum value.
(B) It will only have a minimum value.

(C) It will have both maximum and minimum

values.

(D) Tt will have neither maximum nor mini-

mum value.

3. A factory produces two products X and Y.
The profit earned by selling X and Y is repre-
sented by the objective function Z = 5z + Ty,
where x and y are the number of units of X and
Y respectively sold. Which of the following

statement is correct?

(A) The objective function maximizes the dif-

ference of the profit earned from products X
and Y.

(B) The objective function measures the total
production of products X and Y.

(C) The objective function maximizes the
combined profit earned from selling X and Y.

(D) The objective function ensures the com-
pany produces more of product X than prod-

uct Y.

4. The corner points of the feasible region of a

Linear Programming Problem are (0, 2), (3,0),

(6,0), (6,8) and (0,5). If Z = az + 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=b
(B) a=3b
(C) b=6a
(D) 3a=2b

. For a Linear Programming Problem (LPP),

the given objective function Z = 3z 4 2y is
subject to constraints : x + 2y <10 3z +y <
152,y >0

Y

(0,153\ B

(0, 5)
i 4, 3)
, I D
X0 3,0\ (10,00, *
x + 2y =10
Y’ 3x+y=15

The correct feasible region is :
(A) ABC

(B) AOEC

(C) CED

(D) Open unbounded region BCD

. In an LPP, corner points of the feasible region

determined by the system of linear constraints
are (1,1), (3,0) and (0,3). If Z = azx + by,
where a,b > 0 is to be minimized, the condi-
tion on a and b, so that the minimum of Z
occurs at (3,0) and (1,1), will be :

(A) a=2b
B)a=12
(C) a=3b
(D)a=1b

. The maximum value of Z = 3x + 4y subject

to the constraints z +y <1, 2,y > 0 is :
(A) 3




10.

11.

. Of all the points of the feasible region, for

maximum or minimum values of the objective
function, the point lies :

(A) inside the feasible region

B) at the boundary line of the feasible region

D

(B)
(C) at the corner points of the feasible region
(D) at the coordinate axes

. The common region for the inequalities = >

0,z+y <1andy >0, lies in
(A) IV Quadrant

(B) II Quadrant

(C) IIT Quadrant

(D) I Quadrant

The solution set of the inequality bx + 4y <
7 is :

(A) Open half-plane containing the origin.
(B) Whole xy-plane except the points lying on
the line 5z + 4y = 7.

(C) Open half-plane not containing the origin.
(D) Closed half-plane not containing the ori-
gin.

Of all the points of the feasible region of
an LPP, for maximum or minimum values of
objective function, the points lie :

(A) inside the feasible region

(B) at the boundary line of the feasible region
(C) at the corners of the feasible region

(D) at the points of intersection of the feasible
region with x-axis

Assertion - Reason Questions (1 Mark)

12.

Assertion (A): Every point of the feasible
region of a Linear Programming Problem is an
optimal solution.

Reason (R): The optimal solution for a Lin-
ear Programming Problem exists only at one
or more corner point(s) of the feasible region.
(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of the Assertion (A).

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

13.

14.

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

true.

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

Reason (R) : A feasible region is defined as
the region that satisfies all the constraints.
(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 expla-
nation of the Assertion (A).

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

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

true.

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

Min Z =50z 4+ 70y subject to constraints
2c+y>8,x+2y > 10,2,y >0 Z=50x+
70y has a minimum value = 380 at B(2,4).
Reason (R) : The region representing 50z +
70y < 380 does not have any point common
with the feasible region.

(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 expla-
nation of the Assertion (A).

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




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

Very Short Answer Questions (2 Marks)

15.

In a Linear Programming Problem, the ob-
jective function Z =5z +4y needs to be
maximised under constraints 3x +y <6,z <
1,z,y > 0. Express the LPP on the graph and
shade the feasible region and mark the corner
points.

Short Answer & Long Answer Questions

(3 -
16.

17.

18.

19.

20.

21.

22.

5 Marks)

Solve the following linear programming prob-
lem graphically : Maximise Z = x + 2y Sub-
ject to the constraints : x —y > 0 — 2y > —2
z2>0,y>0

Solve the following linear programming prob-
lem graphically: Minimise Z = =z — 5y subject
to the constraints: x —y >0 —x+2y > 2z >
3,y<4,y>0

Solve the following Linear Programming Prob-
lem using graphical method : Maximise Z =
100z + 50y subject to the constraints 3z +
y<600z+y<300y<x+200z >0,y >0

In the Linear Programming Problem (LPP),
find the point/points giving maximum value
for Z = 5z + 10y subject to constraints x +
20<120x4+y>60x—2y >02,y >0

In the Linear Programming Problem for
objective function Z = 18z + 10y subject to
constraints 4 +y > 20 2z + 3y > 30 2,y > 0
find the minimum value of Z.

Solve the following LPP graphically
Maximize Z = 2x + 3y subject to the con-
straints * +4y <8 20 4+3y <12 3x+y <9
z >0,y >0.

The corner points of the feasible region deter-
mined by some system of linear inequations,
are (0,0), (5,0), (3,4) and (0,5). Let Z = azx +
by, where a,b > 0. Find the condition on a and
b so that the maximum of Z occurs at both
points (3,4) and (0, 5).

23. The corner points of the feasible region deter-

mined by the system of linear constraints for
an LPP are (0,10), (5,5), (15,15) and (0, 20).
Let z = ax + by, where a,b > 0 be the objec-
tive function. Find the condition on a and b so
that maximum of z occurs at both the points
(15,15) and (0, 20).

MARCH 2024

Section A: Multiple Choice Questions (1
Mark)

1. A linear programming problem deals with the

optimization of a/an :
(A) logarithmic function
(B) linear function
(C) quadratic function
(D)

D) exponential function

. The number of corner points of the feasible

region determined by constraints x > 0,y >
0,z4+y>4is:

(A)O

(B) 1
(€) 2
(D) 3

. The common region determined by all the

constraints of a linear programming problem
is called :

(A) an unbounded region

(B) an optimal region

(C) a bounded region

(D) a feasible region

. The restrictions imposed on decision variables

involved in an objective function of a linear
programming problem are called :

(A) feasible solutions

(B)

(C) optimal solutions
(D)

constraints

infeasible solutions

. Of the following, which group of constraints

represents the feasible region given below ?




(A) z+2y <76,2x+y >104,z,y >0
B)x+2y<76,2c+y <104,z,y >0
(C)x+2y>76,2x+y <104,z,y >0
(D) z+2y>76,2z+y>104,z,y >0

6. The maximum value of Z =4z +y for a

L.P.P. whose feasible region is given below is :

(0, 50)

e

O] 10 20 30 40 50

. The solution set of the inequation 2z + 3y <
6 is :

(A) open half-plane not containing origin

(B) whole xy-plane except the points lying on
the line 2z + 3y =6

(C) open half-plane containing origin

(D) half-plane containing the origin and the
points lying on the line 2o + 3y = 6

8. The maximum value of the objective function

z = 3z + 5y subject to the constraints x >
0,y >0and 4z + 3y < 12 is :

(A) 15

(B) 29
()9
(D) 20

Section A: Assertion-Reason (1 Mark)
9. Assertion (A) : The corner points of the

bounded feasible region of a L.P.P. are shown
below. The maximum value of Z = x 4+ 2y
occurs at infinite points.

T (120, 60)

Reason (R) : The optimal solution of a LPP
having bounded feasible region must occur at
corner points.

(A) Both Assertion (A) and Reason (R) are
true and the Reason (R) is the correct expla-
nation of Assertion (A).

(B) Both Assertion (A) and Reason (R) are
true and Reason (R) is not the correct expla-
nation of the Assertion (A).

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

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

true.

Section C: Short Answer Type Ques-
tions (3 Marks)

10. Solve the following linear programming prob-

11.

lem graphically : Maximise z = 500z + 300y,
subject to constraints x +2y <12 2z 4y <
1242 +5y>20x >0,y >0

Solve the following linear programming prob-
lem graphically : Maximise z = 4z + 3y, sub-
ject to the constraints xz +y < 800 2x +y <
1000 z < 400 z,y > 0.




12.

13.

Solve the following linear programming prob-
lem graphically : Maximise Z = 2x + 3y sub-
ject to the constraints : z +y<6x>2y <3
z,y >0

The corner points of the feasible region deter-
mined by the system of linear constraints
are A(0,40), B(20,40), C(60,20) and D(60,0).
The objective function of the L.P.P. is z =
4z + 3y. Find the point of the feasible region
at which the value of objective function is
maximum and the point at which the value is
minimum. Hence, find the maximum and the
minimum values.

Section D: Long Answer Type Questions
(5 Marks)

14.

15.

Solve the following L.P.P. graphically : Max-
imise Z = 60z + 40y Subject to x + 2y < 12
204+ y<124x+5y>20z,y >0

Solve the following linear programming prob-
lem graphically : Minimise Z = 6x + Ty sub-
ject to constraints z + 2y > 240 3x+4y <
620 2z +y > 180 z,y > 0.




13. PROBABILITY
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Multiple Choice Questions (1 Mark)

1. If E and F are two independent events such
that P(E) = 2, P(F) = £, then P(E/ |(F)) is
equal to :

(A)

B

— N
OI~WINN|—= o=

(
(
(

=)

2. If E and F are two events such that P(E) > 0
and P(F) # 1, then P(|(E)/ |(F)) is
(A) 55
PF)
1—P(|(E)/F)

P(B)=35 and P(ANB)=1%,

[SHEYSIINENGLEN {fo

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

(A) 13%
(B) 36
(C)IQ

(D)

D

SlesS

6. A coin is tossed three times. The probability
of getting at least two heads is :

1

(A) 2

B) g

(©)
(D)

W [#= 00—

. A and B appeared for an interview for two

vacancies. The probability of A’s selection is %

and that of B’s selection is % The probability
that none of them is selected is :

(A) 15
(B) 75
(€) 35
(D) 5

.If P(A)=03,P(B)=04 and P(AUB) =

0.6, then P(A | B) + P(B | A) equals :
(A)
(B)
(€)
(D)

mﬂww»w;h

Assertion - Reason Questions (1 Mark)
9. Assertion (A) : If A and B are two events

such that P(AN 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.

(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 expla-
nation of the Assertion (A).

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

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

true.

Very Short Answer Questions (2 Marks)
10. (a) 10 identical blocks are marked with ‘0’ on

two of them, ‘1’ on three of them, ‘2’ on four
of them and ‘3’ on one of them and put in a
box. If X denotes the number written on the
block, then write the probability distribution
of X and calculate its mean.

OR




(b) In a village of 8000 people, 3000 go out
of the village to work and 4000 are women.
It is noted that 30% of women go out of the
village to work. What is the probability that a
randomly chosen individual is either a woman
or a person working outside the village ?

Short Answer & Long Answer Questions

(3 -
11.

12.

13.

5 Marks)

(a) A die with number 1 to 6 is biased such
that P(2) = 3 and probability of other num-
bers is equal. Find the mean of the number
of times number 2 appears on the dice, if the
dice is thrown twice.

OR

(b) Two dice are thrown. Defined are the
following two events A and B: A = {(z,y) :
z+y=9}, B={(z,y): z # 3}, where (z,y)
denote a point in the sample space. Check if
events A and B are independent or mutually
exclusive.

(a) Find the probability distribution of the
number of boys in families having three chil-
dren, assuming equal probability for a boy and
a girl.

OR

(b) A coin is tossed twice. Let X be a random
variable defined as number of heads minus
number of tails. Obtain the probability distri-
bution of X and also find its mean.

(a) The probability that a student buys a
colouring book is 0.7 and that she buys a box
of colours is 0.2. The probability that she buys
a colouring book, given that she buys a box of
colours, is 0.3. Find the probability that the
student : (i) Buys both the colouring book and
the box of colours. (ii) Buys a box of colours
given that she buys the colouring book.

OR

(b) A person has a fruit box that contains 6
apples and 4 oranges. He picks out a fruit three
times, one after the other, after replacing the
previous one in the box. Find : (i) The prob-
ability distribution of the number of oranges

14.

15.

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

(a) Find the probability distribution of the
number of doublets in three throws of a pair

of dice.

OR
(b) f E and F are two independent
events with P(E)=p, P(F)=2p and

P(exactly one of E, F) = 2, then find the
value of p.

(a) Two balls are drawn at random without
replacement from a box containing 3 black and
7 red balls. Find the probability that : (i) both
balls are red. (ii) first ball is black and the
second is red.

OR

(b) Two cards are drawn successively with re-
placement of a well-shuffled pack of 52 playing
cards. Find the probability distribution of the
number of face cards.

Case Study Based Questions (4 Marks)

16.

17.

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 is known that a customer
avails loan on fixed rate, floating rate or vari-
able rate with probabilities 10%, 20% and 70%
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 ? 2 (ii) A customer after availing
the loan, defaults on loan repayment. What is
the probability that he availed the loan at a
variable rate of interest 7 2

Three persons viz. Amber, Bonzi and Comet
are manufacturing cars which run on petrol
and on battery as well. Their production
share in the market is 60%, 30% and 10%
respectively. Of their respective production




18.

capacities, 20%, 10% and 5% cars respectively
are electric (or battery operated). Based on
the above, answer the following: (i) (a) What
is the probability that a randomly selected car
is an electric car? 2

OR

(i) (b) What is the probability that a ran-
domly selected car is a petrol car? 2 (ii) A
car is selected at random and is found to
be electric. What is the probability that it
was manufactured by Comet? 1 (iii) A car is
selected at random and is found to be electric.
What is the probability that it was manufac-
tured by Amber or Bonzi? 1

Some students are having a misconception
while comparing decimals. For example, a
student may mention that 78.56 > 78.9 as
7856 > 789. 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 47.7

Bijoy 47.07

Kartik 43.09

Dinesh 43.9

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 prob-

19.

20.

21.

ability of a student not having misconception
but still answers Bijoy in the test 7 1 (ii) What
is the probability that a randomly selected
student answers Bijoy as his answer in the
test 7 1 (iii) (a) What is the probability that
a student who answered as Bijoy is having
misconception 7 2

OR

(iii) (b) What is the probability that a student
who answered as Bijoy is amongst students
who do not have the misconception 7 2

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% respec-
tively. But before he could plant the seeds,
they got mixed up in the bag and he had to
sow them randomly.

Based upon the above information, answer the
(i) Calculate the proba-
bility of a randomly chosen seed to germinate.
(ii) What is the probability that it is a cabbage
seed, given that the chosen seed germinates?

following questions :

Based upon the results of regular medical
check-ups in a hospital, it was found that
out of 1000 people, 700 were very healthy,
200 maintained average health and 100 had a
poor health record. Let A, : People with good
health, A, : People with average health, and
Ag : People with poor health. During a pan-
demic, the data expressed that the chances of
people contracting the disease from category
A, A, and A; are 25%, 35% and 50%, re-
spectively. Based upon the above information,
answer the following questions : (i) A person
was tested randomly. What is the probability
that he/she has contracted the disease 7 2
(ii) Given that the person has not contracted
the disease, what is the probability that the
person is from category A, 7 2

Two persons are competing for a position
on the Managing Committee of an organi-
sation. The probabilities that the first and
the second person will be appointed are 0.5




22.

23.

and 0.6 respectively. Also, if the first person
gets appointed, then the probability of intro-
ducing waste treatment plant is 0.7 and the
corresponding probability is 0.4, if the second
person gets appointed. Based on the above
information, answer the following questions :
(i) What is the probability that the waste
treatment plant is introduced ? 2 (ii) After
the selection, if the waste treatment plant is
introduced, what is the probability that the
first person had introduced it 7 2

There are three categories of students in a
class of 60 students : A : Very hardworking
students, B : Regular but not so hard working,
C : Careless and irregular students. It is known
that 6 students in category A, 26 in category B
and the rest in category C. It is also found that
probability of students of category A, unable
to get good marks in the final year examina-
tion, is 0.002, of category B it is 0.02 and of
category C, this probability is 0.20. Based on
the above information, answer the following :
(i) Find the probability that a student selected
at random is unable to get good marks in the
final examination. 2 (ii) A student selected at
random was found to be one who could not
get good marks in the final examination. Find
the probability, that this student is NOT of
category A. 2

A coach is training 3 players. He observes
that player A can hit the target 4 times in 5
shots, player B can hit the target 3 times in 4
shots and player C can hit the target 2 times
in 3 shots. Based on the above information,
answer the following questions : If they all try
independently, find the probability that : (i)
exactly two of them hit the target. 2 (ii) at
least one of them hits the target. 2

MARCH 2024
Section A: Multiple Choice Questions (1
Mark)
1. If P(A| B) = P(A’ | B), then which of the

following statements is true 7

(A) P(A) = P(A")

(B) P(A) = 2P(B)
(C) P(AN B) = }P(B)
(D) P(AN B) = 2P(B)

. Let E be an event of a sample space S of an

experiment, then P(S | E) =

(A) P(SNE)
(B) P(E)
(€)1
(D)o
.Let E and F be two events such that
P(E)=0.1, P(F)=0.3, P(EUF)=04,
then P(F | E) is :
(A) 0.6
(B) 04
(C) 0.5
(D)o

. If A and B are events such that P(A/B) =

P(B/A) # 0, then :

(A) ACB,but A+ B
(B)A=B
(C)AnB=¢

(D) P(A) = P(B)

. The probabilities of A, B and C solving a
problem are %, % and % respectively. The
probability that the problem is solved, is :
(A) §
(B) 5
(©) %

(D) 3

Section A: Assertion-Reason (1 Mark)

6. (Assertion-Reason)

Assertion (A) : If R and S are two events
such that P(R|S) =1 and P(S) > 0, then
S CR.

Reason (R) : If two events A and B are such
that P(AN B) = P(B), then A C B.

(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 expla-
nation of the Assertion (A).

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




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

Section C: Short Answer Type Ques-
tions (3 Marks)

7.

10.

11.

12.

E and F are two independent events such
that P(|(F)) = 0.6 and P(E U F) = 0.6. Find
P(F) and P(|(E) U|(F)).

. A pair of dice is thrown simultaneously. If X

denotes the absolute difference of the numbers
appearing on top of the dice, then find the
probability distribution of X.

. The chances of P, Q and R getting selected as

CEO of a company are in the ratio4 : 1 : 2 re-
spectively. The probabilities for the company
to increase its profits from the previous year
under the new CEO, P, Q or R are 0.3, 0.8
and 0.5 respectively. If the company increased
the profits from the previous year, find the
probability that it is due to the appointment
of R as CEO.

(a) A card from a well shuffled deck of 52
playing cards is lost. From the remaining cards
of the pack, a card is drawn at random and
is found to be a King. Find the probability of
the lost card being a King.

OR

(b) A biased die is twice as likely to show an
even number as an odd number. If such a die is
thrown twice, find the probability distribution
of the number of sixes. Also, find the mean of
the distribution.

(a) A card is randomly drawn from a well-
shuffled pack of 52 playing cards. Events A
and B are defined as under : A : Getting a card
of diamond B : Getting a queen Determine
whether the events A and B are independent
or not.

OR

(b) Find the probability distribution of the
number of doublets in three throws of a pair
of dice.

It is known that 20% of the students in a
school have above 90% attendance and 80%

of the students are irregular. Past year results
show that 80% of students who have above
90% attendance and 20% of irregular students
get ‘A’ grade in their annual examination.
At the end of a year, a student is chosen at
random from the school and is found to have
an ‘A’ grade. What is the probability that the
student is irregular ?

Section E: Case Study Based Questions
(4 Marks)

13.

14.

According to recent research, air turbulence
has increased in various regions around the
world due to climate change. Turbulence
makes flights bumpy and often delays the
flights. Assume that, an airplane observes se-
vere turbulence, moderate turbulence or light
turbulence with equal probabilities. Further,
the chance of an airplane reaching late to the
destination are 55%, 37% and 17% due to
severe, moderate and light turbulence respec-

tively.

On the basis of the above information, answer
(i) Find the proba-
bility that an airplane reached its destination

the following questions :

late. (ii) If the airplane reached its destination
late, find the probability that it was due to
moderate turbulence.

Airplanes are by far the safest mode of trans-
portation when the number of transported
passengers are measured against personal in-
juries and fatality totals. Previous records
state that the probability of an airplane crash
is 0.00001%. Further, there are 95% chances
that there will be survivors after a plane crash.
Assume that in case of no crash, all travelers
survive. Let E; be the event that there is a
plane crash and E, be the event that there
is no crash. Let A be the event that passen-




15.

16.

gers survive after the journey. On the basis of
the above information, answer the following
questions : (i) Find the probability that the
airplane will not crash. (ii) Find P(A | Ey) +
P(A | E,). (iii) (a) Find P(A).

OR
(iii) (b) Find P(E, | A).

Rohit, Jaspreet and Alia appeared for an
interview for three vacancies in the same
post. The probability of Rohit’s selection is %,
Jaspreet’s selection is % and Alia’s selection
is %. The event of selection is independent of
each other. Based on the above information,
(i) What is
the probability that at least one of them is
selected 7 (ii) Find P(G | |(H)) where G is the
event of Jaspreet’s selection and |(H) denotes
the event that Rohit is not selected. (iii) Find

the probability that exactly one of them is

answer the following questions :

selected.
OR

(iii) Find the probability that exactly two of
them are selected.

A departmental store sends bills to charge
its customers once a month. Past experience
shows that 70% of its customers pay their first
month bill in time. The store also found that
the customer who pays the bill in time has
the probability of 0.8 of paying in time next
month and the customer who doesn’t pay in
time has the probability of 0.4 of paying in
time the next month. Based on the above in-
formation, answer the following questions : (i)
Let E; and E, respectively denote the event of
customer paying or not paying the first month
bill in time. Find P(E;), P(E,). (ii) Let A
denotes the event of customer paying second
month’s bill in time, then find P(A | E;) and
P(A | E,). (iii) Find the probability of cus-
tomer paying second month’s bill in time.

OR

(iii) Find the probability of customer paying
first month’s bill in time if it is found that
customer has paid the second month’s bill in
time.

17. A coach is training 3 players. He observes

that player A can hit a target 4 times in 5
shots, player B can hit 3 times in 4 shots and
player C can hit 2 times in 3 shots. Based on
the above, answer the following questions : (i)
Find the probability that all three players miss
the target. (ii) Find the probability that all of
them hit the target. (iii) (a) Find the proba-
bility that only one of them hits the target.

OR

(iii) (b) Find the probability that exactly two
of them hit the target.




1. RELATIONS & FUNCTIONS

MARCH, 2025
Multiple Choice Questions (1 Mark)

1. (C) f is one-one and onto on R.

2. (B) surjective only (because f(1) = f(3) =0,
not injective; range is W, so surjective).

3. (C) f(&)=x+5
4. (C) 4 (Formula: 27°~" = 242 — 92 — 4)

Assertion - Reason Questions (1 Mark)

5. (D) Assertion (A) is false, but Reason (R) is
true. (Note: f(z) = 3z — 5 is not surjective on
Z because y = 0 gives x = g ¢ 7).

6. (A) Both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explana-
tion.

7. (C) Assertion (A) is true, but Reason (R) is
false (Reason defines ‘onto’, not ‘one-one’).

Very Short Answer Questions (2 Marks)

8. Solution:

e One-one: Let f(z;)= f(zy) = ::g =
iz—:;. Cross-multiplying:  (z; — 2)(xzy —
3) = (zy —2)(z —3)

T1Ty — 3% — 229 +6 = 2129 — 375 —

2z, +6

—X] = —Ty = T, = Ty. S0, it is one-one.
e Onto: Let y:i—:g Syr—3y=x—2=

z(y—1) :3y—2:>x=3yy%12. Since y €
B(R —{1}), x is always defined and z € A.
So, it is onto.

e Conclusion: The function is bijective.

Short Answer & Long Answer Questions
(3 - 5 Marks)

9. Solution:
e Reflexive: mRm = m is a multiple of m,
which is true Vm € N. (Reflexive)
o Symmetric: If 4R2 (4 is a multiple of 2),
then 2R4 (2 is a multiple of 4) is false. (Not
Symmetric)

o Transitive: If mRn (m = kn) and nRp
(n = jp), then m = k(jp) = (kj)p, so m is
a multiple of p. (Transitive)

10. (a) Solution:

e One-one: f(zy) = f(zy) = log, z, =
log, x5 = x; = z5.

e Onto: Foranyy € R,lety =log,z =z =

a¥. Since a > 0, a¥ is always a positive real
number (z € RT).

e Hence, f is a bijection.

OR

(b) Solution:

(i) R=1{(1,5),(2,4)}. (Note: 3+3 =6 but
3 ¢ B) (ii) No, R is not a function because
the element 3 € A does not have an image in
B. (iii) Domain = {1, 2}, Range = {4,5}.

11. (a) Solution:
e One-one: f(zy) = f(zy) = 423 — 5=
4m§—5=>a:i’=x§’=>xl=m2.
e Onto: Let y =42 -5 =2 =% y4i5. For
every y € R, z € R.

OR

(b) Solution:

e Reflexive: z-x =22 (a square), so
(z,z) € R.

e Symmetric:
(y,z) € R.

o Transitive: zy = k%2 and yz = m?. Then
(2y)(y2) = (km)? = y2(22) = (km)? =
Tz = (%")2 Since zz is a square of a ratio-

zy=k =>yr=~k>, so

nal number and x, z are integers, xz must
be a square of a natural number.

e Conclusion: It is an equivalence rela-
tion.

12. Solution:

» Reflexive: (a,b)R(a,b) = ab = ba (True).

e Symmetric: (a,b)R(c,d) = ad = bc =
cb =da = (c,d)R(a,b).

o Transitive: (a,b)R(c,d) and
(c,d)R(e, f) = ad = bc and cf = de. Mul-
tiply:  (ad)(cf) = (bc)(de) = af = be =
(a,b)R(e, f).

e Hence, it is an equivalence relation.




Case Study Based Questions (4 Marks)

13. Solution:

14.

15.

16.

17.

(i) Ry

(ii) R, (Reflexive/Symmetric, but
(1,2), (2, 3) € R while (1,3) ¢ R;)

(i) (a) R

(iii)

(b) {(1,1),(2,2),(3,3),(2,1),(2,3), (3, 1)}
Solution:

(i) Total relations = 2%*3 =212 =4096.
(ii) Not bijective. It is not one-
one because f(Sy)=J, and f(S5)=J,.
(i) (a) 0. (Since |S|>|J|, no one-
one function is possible). (iii) (b) Add:

{(Sl’ Sl)’ <S27 82)’ (SS’ S3)’ (847 54)}

Solution:

(i) Yes. (ii) One-one: No two students have the
same roll number. Onto: Every roll number
from 1 to 30 is assigned to exactly one student.

(iii) (a) R = {(17 3)7 (2’ 6)’ (37 9)? (47 12)7 (5’ 15>7 (67 18)7 (77‘?1$§’(r&1ﬁébr1&7 W)*W?‘%)MQ -

Not reflexive ((1,1) ¢ R), not symmetric, not
transitive. (iii) (b) R ={(1,1),(2,8),(3,27)}.
Yes, it is a function as every input has a unique
output.

Solution:

(i) Range = {1,4,9,16,25,...} (Set of perfect
squares). (ii) Injective. z? = 22 = 7, = =,
for z € N. (iii) (a) It is one-one (z? = x3 =
x; = x5) and onto (codomain is exactly the
set of squares). Hence, bijective. (iii) (b) Not
f(1) = f(=1) = 1. Not surjective:

negative numbers in codomain R have no pre-

injective:
image.

Solution:

(i) Not one-one (f(1) = f(—1)). (ii) Not onto
(Negative numbers have no pre-image). (iii)
(a) One-one: Yes. Onto: No (e.g., 2 is not a
square of any natural number). (iii) (b) One-
one: Yes. Onto: Yes.

MARCH, 2024

Section A: Multiple Choice Questions (1
Mark)

1.

5.

(A) one-one but not onto (Range is [3,00),
not R).

. (C) bijective.
. (A) one-one but not onto.

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

false (2 is prime, but 2n is not composite for
n=1).

(D) neither injective nor surjective.

Section C: Short Answer Type Ques-
tions (3 Marks)

6.

(a) Solution:
¢ Reflexive: |22 — 22| = 0 < 8. Yes.
z?|. Yes.

o Transitive: (1,2) e R (|]1—4|=3) and
(2,3)eR (J4—9/=5), but (1,3)¢R
(1 —9|=8x8). No

OR

(b) Solution:

f)=a+b=1; f(2) =2a+b=3. Solving
gives a =2,b=—1. So f(x) =2x —1. It is
a linear function, hence one-one and onto
on R.

Section D: Long Answer Type Questions
(5 Marks)
7. (a) Solution:

« Not one-one: f(2) =% and f(3) =11 =
4

. 1E<Tot onto: yzlif:Q = yz? -2z +y=0.
Forrealx,D20=>4—4y220:y2§1.
Range is [—1,1] # R.

o Set A=1[-1,1].

OR

(b) Solution:

o Reflexive: a —a =b—b = (a,b)R(a,b).

e Symmetric: a—c=b—d=>c—a=d—
b= (c,d)R(a,b).




8.

10.

11.

e Transitive: a—c=b—d and c—e=
d— f. Adding them: a—e=b—f=
(a,b)R(e, f).

Solution:

Reflexivity, Symmetry, and Transitivity follow
standard parity rules (Sum of two integers is
even if both are even or both are odd). Equiv-
alence class [2] = {-4, —2, 0, 2, 4} (all even
numbers in set A).

. (a) Solution:

e One-one: f(z,) = f(z,) = B2 = 23

-5 To—5

. = xl - CEQ.
e Onto: y=i—:§:>l'=%. Since y # 1, x
is defined for all B.

OR

(b) Solution:

o Reflexive: a—a++v2=+2 (Irrational).
Yes.

o Symmetric: Let a=+v2,b=0. a—b+
V2 =2v2 (Irr). But b—a++vV2=0—
V2 ++/2 =0 (Rat). No.

o Transitive: No.

(a) Solution:

Equivalence relation proof: a —a = 0 (div by
4); a—b=4k=b—a=—4k; (a—b)+ (b—
¢) = 4k + 4m. Elements related to 2: {2, 6,
10}.

Solution:

o Reflexive: %g(%)?’ No.

o Symmetric: 1 < 23, but 2 £'13. No.

o Transitive: 10 < 3% and 3 <23, but 10 £
23. No.

Section E: Case Study Based Questions
(4 Marks)

12.

(a) Solution:

(i) Symmetric: Yes, if 1, | Iy, then Iy || ;.
(ii) Transitive: Yes, if I; | Iy and I, || I3, then
l; || I5. (iii) Set of lines y = 3z + ¢, where ¢ €
R.

OR

(b) Solution:
Symmetric: Yes (I; L1y =1y, L1;). Transi-
tive: No (I; Llyand iy L3 =1 | I3).

. Solution:

MARCH, 2023

. (b) 4

B=f(4)=
{2(1),2(2),2(3),2(4)} = {2,4,6,8}.

. Solution:

o Injectivity: 23 = 23 = z, = z,. Yes.
e Surjectivity: There is no z € N such that
z3 = 2. No.

. Solution:

o Onme-one: f(1.1)=1, f(1.2) = 1. Not one-
one.

o Onto: Range is Z (integers), but codomain
is R. Not onto.

. (a) Solution:

r=12—-3y. For y=1lx=9%y=2,z=
6;y = 3,z = 3. Domain = {3, 6, 9}, Range =
{1, 2, 3}.

OR

(b) Solution:
One-one: f(1)=1,f(—1)=1. No. Onto:

z* = —1 has no real solution. No.

. Solution:

o Reflexive: 1-1 =1 (Rational). No.

e Symmetric: zy is irrational = yx is irra-
tional. Yes.

e Transitive: v/2-1 is Irr, 1- V2 is Irr, but
V2-v/2=2 (Rat). No.

. Solution:

o Onto: For y € [0,4], x = /16 — y? which is
in [—4,4].

« One-one: f(1) = /15, f(—1) = v/15. No.

e fla)=VT=>16—-a’=7T=d*>=9=>
a = 4+3.

. Solution:

f(xl):f($2):>5$1_3:5$2—3:$1:
7, (One-one). y= 523 = g = 23,
z € R for all y € R (Onto).

Since

. (a) Solution:

ad(b+c) = be(a+d) = &t =

= 14+ 1 =141 This symmetry makes

Rewrite:

a+d
ad




10.

11.

12.

13.

Reflexive, Symmetric, and Transitive proper-
ties obvious.

OR

(b) Solution:

4x 4x
f(ml) = f(:];‘2) = 3961.}_4 = 3m2j_4 = 12'7:1'7"2 +

16z, = 12z 24 + 162, = 1 = 5. (One-one).

Onto check: y = 3:14 == ﬁ—gy, Ify = %7 T

is not defined. Since codomain is R, it is not

onto.

(a) Solution:
R ={(5,5),(5,7),(5,9),(6,6),(6,8),(7,5),(7,7),(7,9), (8,6),(8,8),(9,5),(9,7),(9,9)}.
Elements related to 7: {5, 7, 9}.

OR

(b) Solution:

y = 2—:; =z = —3yy__12. Sincey € B(R —{1}), z
is always defined. Onto. One-one: Yes (stan-
dard linear fractional proof).

(a) Repeat of 2024 Question 11.

OR
(b) Solution: Equivalence class [1] = {1, 3,
5, 7} (all odd numbers).
(a) Repeat of 2024 Question 11.

OR
(b) Solution: a+d=b+c=a—b=c—d.
Proof follows same steps as Q7(b) March 2024.

Case Study Solution:

(I) 23%2 = 26 = 64. (II) 23 = 8. (I1I) Yes, it is
an equivalence relation (Every student is same
sex as themselves; if x,y same sex, then y,x
same sex; etc).

OR

(III) No, f(by) = g, and f(bs) = g4, so it is
not one-one. Thus, not bijective.




Answers

March, 2025
1. (B) (Reflection across y = x).

2. B) [-3,0]

5. (B) y = cosec™ 1z

6. (C) [-1,1]
7. (D) [-3,3]
8. (A) 3

9. (A) Both true, R explains A.
10. Ans: 3
11. (a) tan' 2 OR (b) [1,2]

12. Ans: [—\/5,—\/3] U [\/57 \/5]
13. (a) m OR (b) Proof.
14. Ans: —%

3

15. Ans: 15

March, 2024
1. (C) A true, R false.

2. (A) Both true, R explains A.

3. (A) Both true, R explains A.

4. (a) —7% OR (b) D: [-v/5,—v3] U [V3,V5],

R: [-3,3]
5. Ans %

7. Ans: k= %
8. (a) ?ﬁf OR (b) As Q4(b)

9. Ans: %

March, 2023
1. (a) 1

2. (c) [-1,1]

4. (c) A true, R false
5. (c) A true, R false
6. (d) A false, R true
7. (d) A false, R true

8. (c) A true, R false

10. (a) 3* OR (b) [Z, ]
11. (a) L= OR (b) [-Z, 7]
12. (a) As Q4(b) OR (b) %
13. D: R, R: (—%,%)

14. Ans: —T

15. Ans: T + %

10, (i) [2.37] (i) —27 (§ii) D: [0,2], R: [, 7]




3 & 4. MATRICES & DETERMINANT'S
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Multiple Choice Questions (1 Mark)

1.

10.

11.

12.

13.

14.

15.

16.

-1 00
0 10
0 01

(diag[a, b, c])~! = diag[%, %, %] ).

(D) (For a diagonal matrix,

. (B) 64 (Formula: |k adj A|=k" |A|"!=

42(4) =16 x 4 = 64).

. (A) Only AB (3 x 3 times 3 x 1 is defined).
. (B) 1 (Scalar matrix =z =0,y =7. 70 = 1).

.(A) (A+B)' =B+ A7 (This property

is false for addition).

.(D) 8 (bx=12=2=2; dy=8z =4y =

16 = y=4.2(2) +4=8).

. (C) Null Matrix.

. (B) Bina (Expansion: 4AB + 3AB + 3BA —

4BA =TAB — BA).

. (B) AB=BA (Expansion of RHS yields

A2+ AB— BA— B?).

(A) A+ B (Since A? = A(BA) = (AB)A =
A% A? = A and B? = B).

(D) m? (I[MN|=|mI| = m|N|=m3=
[N =m?).
(C) skew symmetric matrix (Diagonals are 0
and a;; = —a;;).

125 0 0
(B) |0 125 o | (A=5I= A% =125]).

0 0 125

(C) AB and BA, both are defined (2 x 3 -3 X
2and 3 x2-2x3).

(C) +7 (22%2—-60=18—(—20) = 22% =
98 = z? = 49).
(B) —10 (Determinant of diagonal matrix is

product of diagonal elements).

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

(C) —2 (Solve (4+z)3—(—2)(x—1)=0=
12+ 32 + 20 — 2 =0).

(B) 512 (29).

(D) symmetric matrix (Also a diagonal ma-
trix).

(B) 120 (|]2AB| =23 -3 -5 =120).

(C) 25 (|A]P! = 52).

(B) —2 or 10 (z =4,y = +6).

[ u=f o=

(B) zero (cos(75 + 15) = cos 90).

(A)X (X2=T=X -X=I=X=X71)
(C) 5 (Minor Mz, =1—6 = —5; Cofactor

Cs9 = —(—5) =5).

(A) identity matrix.

B)12 (z=6,2=6,m =0,y =0).
(D) 1 x2.

(B) A2 — AB— BA + B2

(C) —6.

(C) [41 _1;] (Using A = (A™1)7").

(B) +4 (|A|=7=22-9=T).

(B) —48 (8- —3-2).

(A) 11 (p=0,r=-T,g=4=0+4—
(—7) = 11).

(B) 3.

(D) 49 (JA| =7, |adj A| =T7?).

Assertion - Reason Questions (1 Mark)

38.

(D) Assertion is false (diagonal elements are
not equal), Reason is true.




39. (B) Both are true but Reason is not the
explanation (The explanation is that for

odd order skew-symmetric matrices, |A| = | —
A= (-1)° |[A] = —|A] = 24| = 0).

Very Short Answer Questions (2 Marks)
40. | — 6AB| = (—6)3 |A|B| = —216 x 3 x

(—4) = 2592.
a1, A2 = ! 12]. A2—4A+71=[1 12]—

4 1 —4 1

[—84 182 7+ [g g} =0.

Short Answer & Long Answer Questions
(3 - 5 Marks)

42. Let x,y, z be Sports, Music, Drama. x —y —
z2=0; —x+2y =40; x+y+ z = 180. Solve
X = A7 B. Results: Sports = 90, Music =
65, Drama = 25.

43. (a) AB =8I = A~ = {B. Equations repre-
sent BTX =D. Solve to find z=3,y=

—2,z=—1.
44. (3A)™' = 3A7!. Find adj A and |A| = 4. Re-
3 1 -1
sult: % 13 1|.
-11 3

45. x4+ y+z2=45,z2—x=8,x+2z—2y =0.
Solve via matrix: Chairs = 11, Tables =
15, Beds = 19.

46. (a) (1, —%) wait, solving 2z 4+ 5y = 1 and 3z +
2y=7= 1z =3,y=—1. Point: (3, —1). (b)
Sales: X 29,800 + X 22,875 = X 52,675. Profit
=3 17,675.

A7, |A] = —20 — 2(26) + 1(19) = —53  (Expand).
Find adj A. Use X = (AT)_IB as equations
are transpose of A.

0 1 -2
48. Al =—1. A'= [—2 9 —23] .ox=1ly=
-1 5 —13

2,z=23.

Case Study Based Questions (4 Marks)

49. 100 150
(i) A=[15 10 25]. (ii) B = |150 200|. (iii) (a)
110 150

5,750 (b) X 8,000.

MARCH, 2024

Section A (1 Mark)
1. (D) 9.

2. (D) 18 (247Y = 243).
3. (B) 2.

4. (B) AB = —BA.

5. (C) 27.

6. (D) 4.

7. (C) a,53 > a3y is False (1—9=—8 and 3 —
3=0).

8. (B) 2.
9. (D) Definition of Identity matrix.

10. (D) 0 (If adj A=A, then d=a,—b=
b,—c=c=0b,c=0,d=a. Also |A]| = a..).

11. (B) symmetric matrix.

12. (C) +2.

13. (A) Diagonals are reciprocals.

14. (D) 25 (a = 5,d = 5,b = 0,c = 0).

15. (B) |5 ]

16. (B) [°, 1] (Note 42 = 0).

17. (D) 1000 (|A]? = (—10)3).

18. (C) 2 (4— 2z = 0).

19. (C) —10 (a=0,c=1,b=—5=0—(—5+
1).. wait b=—c¢,—1=-1 no b=—(-1) =
1,¢ = —1). Result: —10.

20. (D) 2v2 (|A]? =8 = |A| = V3).

21. (D) 4.

22. (A) -1 (be —2 = —6+x).

23. (B) [f (1)]

24. (C) 0.




25. (C) a=—5,b="T.
26. (B) 2.

27. (D) [ 7).

28. (B) 1.

29. (D) 5B ((4A)™ =
30. (C) 15 (m = 3,n = 5).

Section A: Assertion-Reason (1 Mark)
31. (A) |A| =2(1 +cos?6). Since 0 < cos?0 <1,
Al € [2,4].

32. (D) Assertion is false (B’ AB is symmetric if
A is symmetric), Reason is true.

33. (C) Assertion is true, Reason is false.

Section C (3 Marks)
s a=[¢ B[4 5] =[5 3] at-

L1535 () Given 42 find 42 4% = 4t 1f

A* =T, then A3 = AL,

Section D (5 Marks)

35. -3 22
(a) [A] = —1,A' = |-2 1 1. Solution: z =
-4 2 3
0,y=—95,z=—3.
36. (a) Let u= %,U = zll,w = % Solve linear sys-

tem: x =2,y =3,z =25.

37 7 -5 -4
A1 zllo ~11 1 4 Note equations are
1 -3 4

ATX =B. Result: c =3,y =2,2 = —1.

38.

6 —6 —6
(a) A_lzé -3 3 -3|. z=1,y=1,2=1
4 0 —4

wait... result z = —1,y = 2,z = 0. (b) Product
=1.SoAt'=B. x=3,y=-2,2=1.
39. z=2,y=1,z=—1.

Section E (4 Marks)

40. (i) z +y = 50,3z + 4y = 180. (i) [A| =140
(Consistent). (iii) (a) Girl = 20, Meritorious
= 30. (b) % 1,70,000.

41. (i) (z—25)(y+25) =ay+625=>0—y=
50. (z—20)(y+10) =2y —200 = = — 2y =
0. (ii) Length = 100m, Breadth = 50m.




5. CONTINUITY & DIFFERENTIABILITY
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Multiple Choice Questions (1 Mark)

1.

. (C) £1 (lim,_, 222 = a2,

(C) f(x) is continuous but not differentiable,
at x =0 and z = 1. (Modulus functions are
continuous everywhere but not differentiable
at their roots).

. (A) (Assuming the diagram where set B is

inside A, as every differentiable function is
continuous).

d
. (A) 2z

. (D) —1(LHLatz =1is3(1) —2 =1; RHL is

2(1)2 4+ a(1). Equating: 1 =2+ a = a = —1).

. (B) z =1 (LHL = 1, RHL = 5).

2 For continuity,

a?=1).

. (B) f is neither continuous nor differentiable

at = 2. (GIF is discontinuous at all integers).

8. (A) a = 3,b = —8 (Equations: 3a + b =1 and
5a+b=7).
9. (B) f'(3) =—f(—%) (Since f'(z) = —1627,
which is an odd function).
d d?
10.(8) 3 (=4 o) Lo
32)
_Vy
11. (C) NG
12. (B) 3 (y =tan"'(tanZ) = Z).

13.

14.

__tany/z
()~

(D) does not exist.

Assertion - Reason Questions (1 Mark)

15.

16.

(D) Assertion (A) is false, but Reason (R) is
true. (For k= 2, 2k =5, but f(5) = 7).

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

17.

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

Very Short Answer Questions (2 Marks)

18.

19.

20.

21.

22,

(a) Let u=2cos’z and v=cos’z. %=

dv
d(2v) __
W =2
OR
. .. . 1 )

(b) Differentiating implicitly: T oy )
(:c —)—O:2w+2y =0= y

€T
Y
(a) z = ed% = llogfvlz Y :>ly = %Ogm Differen-
.. ogx-l—x-= T
tiating: ¥ = g(logx)Q = ((l’fgx)Q. Substitute
logx = % to get the required form.

OR

. —2+h)—f(—2
(b) LHD = lim,, - {E2HR-/C2) — 9. RHD =

lim,, o+ W =1. Since LHD #
RHD, it is not differentiable.
. z—3)(z+1 .
()  lim,, , THFE = lim, (@ 3) =
—4. 50k = —
OR

(b) For z > 0, f(z) = f(0) =0.Forz <

= z?
0, f(r) = —2?= f/(0)=0. It is differen-

tiable.
(a) o y =
y/cos z(cos z)—smz({j%) - 2cos2 z+sin? z
cos 2(cosm)% .
(a) y=>5".27°= y Y = 5%logh -z +
x ax(xlog5-5)
57(—527%) = %-

Short Answer & Long Answer Questions

(3 -
26.

27.

5 Marks)
(b) Simplify to z%(1+y) = y*(1 +z) =

)
y)(z + y +2zy)=0. Given z #vy, we have
dy _

(z—

Y= 1 —1i=- Apply quotient rule to get 52 =
T (1¥x)Z”

(b) Let u=y*,v =2 w=2z" Use logarith-
mic differentiation for each: ‘é—’; = ym(%yurlog y),
g_; — Iy(%+y’logx)7 tcil_zglc) — p=(1+logz)  Qum and
equate to 0.




_ sinzlogz zlogsinz dYy __ sinz(sinz
28. (a)y=ce +e Y = gsine (e 4

COS T 10g$) + (sin x)z(z cot z+logsinz)

MARCH, 2024

Section A (1 Mark)

1. (C) f(z) is continuous and differentiable Va €
R —{0}.

2. (C) =27 (y =2zcos(z?); at z=
VT, 2\/meosm = —24/7).

3. (B) 1 (Check z =3: LHL = —6, RHL = 20.

At z = —3: LHL = 6, RHL = 6).

4. (B) $2%;.
5. (D) continuous everywhere.

6. (A) (3)"12.

7. (B) 2¢7 (22°).

8. (B) 1 (Using L'Hopital’s: lim,_, 2\/7 =1).

Tra
9. (A) —1 (eV+azely =0=y =-1)

10. (C) —2cosz - e’ 7,

11. (A) 2

12. (C) 2 (Check at z =0 and z = 1).

13. (C) =32 (
Atz=39y =8 (—

14. (A) L
15. (B) —32 cot 6.
16. (C) 2.

Section B (2 Marks)

17. (a) f(z) =23 for £ >0 and —a® for z < 0.

f(0) =lim,_,g —— h ‘h‘ = 0. Differentiable.

18.

—

a) Atz =3, tan2z s
(r) = —tan2z = f'(z) = —2sec? 2z. At
,—2(—2)2 = —8.

wly

negative.

19. (b) LHD = lim,_,, & +1=2 _ 9. RHD —
limy,_,q+ &hh)_z = —1. Not differentiable.

Section C (3 Marks)

24. (a) Substitute x =sin A,y =sin B.
Equation becomes cos A+ cos B =
a(sin A — sin B). Use transforma-
tion formulas: 2 cos( A;B) cos( AB )

a(2cos(48)sin(458)).  cot(452 B)—a:>
A—B=2cot 'a. sin~!z—sin~!y = const.

Differentiating gives the result.

25. (b) For continuity at x =
2: LHL=1lim, 5, (—1+a)=0a—1. RHL =
lim, ,,.(14+b)=b+1. f(2) =a+b. Solving
a—1l=a+b=b=—1. Solving b+1=a+
b=>a=1.




6. APPLICATIONS OF DERIVATIVES

2025

Multiple Choice Questions (1 Mark)
1. (C) 4 (Critical point x =1; f(0) =2, f(1) =
0,f(2) =4).

2. (D) [2,00) (f'(z) = 2z — 4 > 0).

MARCH,

3. (C) 1 cm/s (100r = m(10)24L).
4. (C) A > V2 (Max of cosz + sinz is V2).

5. (C) is an increasing function (f’(z)=2-—
sinz > 0).

6. (A) (1, -10) (Slope m = —3z% + 6z + 8; m is
max at z = 1).

7. (C) 3757w (V:%1 (3(3.%4— ))3

at z =1).

; differentiate

8. (B) an increasing function.
9. (B) 2 sq units (47r1"2 dr 2% = 4nr? = 2).

10. (D) e« (Min at z = 1).

11. (A) — 6 (f'(3) =6+a>0).

Very Short Answer Questlons (2 Marks)
12. Solution: f'(z) =12 z7 — 2 7 = L/z(1—
o (i) Increasing: (0, 1)
o (ii) Decreasing: (1, infinity).

13. Solution: f’(z) =cosz —a > 0= a < cosz.
Minimum cosz = —1. So, a < —1.
14. (a) Solution: f'(z)=4x—a>0 on [2,4].

f'(2)>0=8—-a>0=a<8. Least value

check: Usually implies the boundary of range.

Aoy = 8.

dm
Slope =5—622. =

T =2, 'f;g =2= —12(2)(2) =

15. Solution:
—12z92 At

—48 units/s?2.

. Solution: ‘fif = 87rrd” = 5. At r=
8,3;“:64%. 47T2d’"—47r 64)(52-) =
20 mm3/s.

17. Solution: z?% + y? = 132 230““j + 2ydt =0.

122) +5% =0= L =48 m/s

18. Solution: m =7 — 322. Gfl_T — —6:5‘3—{5 _
—6(5)(2) = —60 units/s2.
19. Solution: V = nr2h. av _

7T[2,«}1057" + 72 ‘ZL] = 7[2(4)(7)(3) + 16(—5)?:
88w cm3/s.

Short Answer & Long Answer Questions

(3 - 5 Marks)

20. Solution: A= f s2. dt = ‘gszi =
@(15)(3) 45‘F cm2/s

21. Solution: f’(z) =6(z —2)(z —3). Check

f(1) =24, f(2) =29, f(3) = 28, f(5) = 56.
Abs Max = 56, Abs Min = 24.

22. Solution:  f'(z) = v/3cosz +sinz — 2a <

0=2a>2=a>1

23. Solution: z, %. Sum S =z + %. S'=0=

x? = 289 = z = 17. Numbers are 17, 17.

Solution: Maximize m = —3z2+ 6z + 9.
m' =0=z=1 m(1) =12.

24.

25. Solution: f'(z) = 12z(z — 2)(x + 1). Strictly
Inc:  (—1,0)U(2,00);  Strictly  Dec:

(00, —1) U (0, 2).

Case Study Based Questions (4 Marks)
29. (i) 2z + 3y = 300. (i) A = z(100 — 2z). (iii)
(a) z =75,y = 50. Max Area = 3750 m?2.

30. (i) S =2z2+2L. (i) %5 =4z — 2%, (iii)(a)

42 =4V =z =y.

31. (i)  R(z) = (4000 + )(10000 — 2z).
2000 — 4z. (iii)(a) T500.

(i)

10




MARCH, 2024

Section A (1 Mark)
1. (B) f'(z) > 0.

2. (B) strictly increasing (f' =3(x —1)2+9 >
0).

3. (B) 6 cm/s (P =4s = & = 4(1.5)).
4. (A) k> 1.

5. (A) 2.

6. (A) —60 units/sec.

7. (D) inflexion.

8. (B) m cm/s (21(0.5)).

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

Section B (2 Marks)

11. Solution:
M—-—m=-2-2=—-4.

12. Solution: f’ = 4z2(x —3) < 0 = (o0, 3).

13. Solution: V = a3, % = %' S = 6a2 = % _
274 = % =3 cm?/s.

14. Solution: % = 271'7"% = 2. % = 277% = % =
0.4 cm/s.

15. Solution: f’ = 17;# =0=x=c¢€

Section D (5 Marks)
20. (a) Solution: f'(1)=0=4—124+a=0=

a =120. Critical points:

Maximize V = 7r?h. Dimensions: [ =

100 cm,b =50 cm.

Section E (4 Marks)

21. (i) 0 =tan"'(2). (ii) —25. (ili)(a) ¥ =
—5= X 20 = —73- rad/s.

22. (i) 7.2. (iii)(a) 62.5 km/h.

23. (i) 2 = 450. (ii) Rebate = 350 — 225 = 3125.

f(1) = 2(min), f(—1) = —2(max).

r=1,5—6.
(b) Solution: 2(I+b) =300= 1+ b= 150.

24. (i) A=(z+3)(2+2).
Card: 9 cm X 6 cm.

(i)

z=06,y=4.

25. (i) z = y/3. (ii) t ~ 2.26 s. (iii)(b) 19.6 m/
s (v=19.8x2).

11




7. INTEGRALS

MARCH, 2025

Multiple Choice Questions (1 Mark)

1. (B) 0 (The integrand f(z)= |m% is an odd
function).

2. (A) —=2 (Put 2 =t = —Zdz = dt).

3. (D) 2f: f(z)dz (Property of definite inte-
grals).

4. (A) 2(sinz+zcosa)+C (Use cos20=
2cos?6 —1).

5. (C) tan~'e—Z (Put e” =1t).

10.

11.

12.

13.

14.

15.

. (B) 2(sin§ —cos%)+C (Write 1+sinz =

2
(sinZ +cosZ)).

. (C) e—1 (Put sinz =1t).
- (C) 7
(&) [ (@)

® 4+ C (Integrand simplifies to z3).

dx = fj fla+b—1z) dx (King’s
Property).

(D) sin™' (%) + C (Put e* = 1t).
(D) 6siny/z + C (Put y/z =1).

(A) ;tan™! x2—4 + C (Put z* =t).

(B) e -=+C (Use form [e”[f(z)+
f(@)]dz).
(D) jtan~! 3z + C' (Complete the square:

(3z + 1) + 32)

(B) 0 (Integrand is an odd function).

Very Short Answer Questions (2 Marks)

16. Solution:

ff V/(sinz + cos z)2dz =
[*(sinz + cosz)dx = [—cosz +sinz|] =

1 1 —
~fit ) -1+ =1

Short Answer & Long Answer Questions

(3 -
17.

20.

22.

5 Marks)

(a) Solution: i xHiIL(SZg;())S(%)dm =
[[3zsec?(%) + tan(%)]dw This is of the
form  [[zf'(z) + f(z)]dz = zf(z). Result
xtan(g) + C

Solution: Je w1- 2;1:1112 C‘;S(%)dx =
J e [5esc?(£) —cot(Z)]dx Use fze [f(z) +
f/(z)]dz = €” f(z). Result: —e®cot(%)|% =
e3. )
(b) Solution: Split the integral at the roots
of the modulus: f [(2—2)+ (4 —x)|dz +
fgi[(ac —2)+ (4— )]dx = [}(6—2z)dz +
[, (2)dz = [6z —= ] +[22]3 = (12 —4) —
(6—1)+(8—4)=3+4=1.

MARCH, 2024

Section A: Multiple Choice Questions (1
Mark)

1.

2.

- (D)

(B) f; fla+b—z)dz.

(B) Zero (0) (Apply z — 7 —« and add the
two integrals).

. (B) f(- x) = — f(x) (Property of odd func-
tions).

. (C) 5 (Standard formula sin~*(%)).

. (B) —Em + ¢ (Put logz = t).

. (D) 0 (Odd function on symmetric interval).

. (D) —cotz—tanz+c (Write cos2z =

cos?x —sin? ).

. (A) 0 (Odd function).

= 1)2 +C (Write z—3=(z—1)—2
and use e/ +71]).

12




Section B: Very Short Answer Type
Questions (2 Marks)

10. (b) Solution: Put z =t= ;-dz =dt.

,r 2V 4
Limits: 0 to 7. foi 2sintdt = [—2cost] =0—

(~2) = 2.

6. (b) Solution: Roots of z+2=0 is

x = -2 f:é (m+2dm+f (x+2)dz =

-5 -] +[% +2x] “91a-
Section C: Short Answer Type Ques-
tions (3 Marks)

21. (a) Solution: [e® 2+22sclgsa§ Cosxdm _
f R (sec2 T + tan m)d:c. Using f eZ )+

f/(x)]dz, result is e* tanx + C.

25. Solution: Put x? =t = 2zdxr =

dt. le(t-i-S)dtzéf[t—il-l majdt =

3log 3|+ C = jlog| &3+ C.

Section D: Long Answer Type Questions

(5 Marks)

28. (b) Solution: Put sinz =t = coszdr =
dt. 2sinxzcosx =2t-dt. Limits 0 to
1. I= f 2ttan~!tdt. Integrating by

parts: 2 tan—1t Thadt =12 tan—l t—
J(1— iz )dt = [P tan 't —t + tan~1 1], =
(-1+7)=3-1

13




8. APPLICATIONS OF INTEGRALS

MARCH, 2025

Multiple Choice Questions (1 Mark)

1.

2.

3.

4.

5.

6.

7.

(D) J; Vadz
(D) [ Vidy
(C) L8 sq. units
(B) L&

(C) % sq units
(A) 6 sq units

(B) 7 sq. units

Very Short Answer Questions (2 Marks)

8.

Solution: The curve is an ellipse
2
g—i + g—g =1. The area bounded by the
curve and the x-axis (upper half)
is: Area—f ydm—f?’ 2V9—a2dz =2 x
V9 — 22 dp — VO_22 4 9gin-lz is
2f 9—=x dw —[— —x? + 3sin 3]0

%[O—I— g g] = 37 sq. units.

Short Answer & Long Answer Questions

(3 -
9.

10.

11.

12.

5 Marks)

Solution: y=|z+3| breaks at z=
—3.Area=f_63 (x+3 d:z:+f (z + 3)dz =
[—%2 — 3:0] _T—I— [ + 3:0] = 9 sq. units.
-6 -3
Solution: Line y =5z + 2 intersects x-
axis at £ = —2. Area = | [ (5z +2)dz |+
f72(5x +2)dz = 20.8 sq. unlts
5

Solution: The region is in the first
quadrant bounded by =0, y=9, and
y =22 Area = f03(9 —z?)dz = [93: — x—3]z =

3
27 —9 =18 sq. units.

Solution: Circle z2? 4 y? = 64 and line
y==x (since 6=7%). Area= ffa:dx—l—

f V64 — 22 dx = 87 sq. units.

13. Solution: Intersection of y = 22 and y = z is
(0,0) and (1,1). Area = fol r?dx + fls zdx =
3+ (45—-05) =% sq. units.

14. Solution: Total Area = 2f \/_dm—

Area from 0 to a: 2f \/_dx——az Set a®

%( )=>a2—4=>a—43

32
5

15. Solution: Area =2 f_22 V16 — z2dx =
8vV3 + mT" Sq. units.

MARCH, 2024

Section A (1 Mark)
1. (D) 3

2. (C) 2

Section D (5 Marks)

3. Solution: y=3v16—xz2. Area result:
4\/_—{— £F sq. units.

4. Solution: A= f 2\/xdx = A, =

4
3"
f2\/_dx—2 RatloA t A, =1

8.

5. Solution: (Same as Question 15, March
2025): 8/3 + 18T sq. units.

6. (a) Solution: y=—z2 for x <0 and z2
fl(;r z > 0. Area = f?2| — 22| dz + f02 r?dx =

3 Sq. units.

OR

2 2

(b) Solution: % + % =1. Area = 12v21 |

30 sin_l(%).

7. Solution: Ellipse %2 + g—z =1 a=3,b=6.
Area = mab = 187 sq. units.

8. Solution: Area = fj z2dx = 2 sq. units.

9. (a) Solution: Area —f V4 —2?dx =

£+7—’r—|—1 sq. units.

OR

14




(b) Solution: Area = 2f13 Vydy = 43 —

4 .
3 Sq. units.

15




9. DIFFERENTIAL EQUATIONS

MARCH, 2025
Multiple Choice Questions (1 Mark)
1
1. (B) %

2. (B) 1 (Equation: 3(y")*y” = 0 = order p = 2,
degree ¢ = 1)

3. (C) order 2, degree not defined (due to
sin(d4z))

4. (C) V=

5. (C) 3 (Order 2, Degree 1)

6. (B) e* +e¥=C

7. (B) 3 (Order 2, Degree 1)

5. (B) L

9. (D) tanly=tan"tx +C
10. (C) sinz

Assertion - Reason Questions (1 Mark)
11. (A) Both Assertion (A) and Reason (R) are

true and Reason (R) is the correct explana-
tion.

Short Answer & Long Answer Questions

(3 - 5 Marks)

12. (a)  Solution: [ TEdy = [2dz=y—
3logly + 3| = 2log|z| + C. Using y(1) =
—2 = ('=—2. Particular Solution: y—
3logly + 3| = 2log|z| — 2.

OR
(b) Solution: Linear form: % 4 Ly =
1?2. IF =1+2?. Solution: y(1+2?)=
4m‘¥
Ze)

13. Solution: Homogeneous. Put y = vx. Result:

cot(¥) =log|z| + 1.

17. (b) Solution: L (zy) = zcosz +sinz. Inte-
grating: zy = zsinz +C. y(5)=1=C=0.
Solution: y =sinz.

Case Study Based Questions (4 Marks)

18. Solution: (i) T(t) =25+ 60e %, (i) t=
13323 = 46.21 minutes.

19. Solution: (i) Order 1, Degree 1. (ii) r = 2kt +
k

5. (iii) (a) k= —3. For r =0,t=2.5 hours.

MARCH, 2024
Section A (1 Mark)
1. (D)

1—a?

2. (C) 2,1

3. (A) cosz —sin(¥)
4. (D) not defined

5. (C) first order linear differential equation
6. (A)zy=c

7. (D) 3

8. (A)4

9. (A) log|1 + y| =x—‘”—22—|-c
10. (B) 3
11. (C) secx
12. (B) 1

Section C (3 Marks)

13. Solution: Put y =vz. Result: 2tan(%) =

log|z| + 2.

14. (b) Solution: d%y — ix =2y. IF = i Solu-

tion: = 2y? + Cy.

a) Solution: IF = e~*. Particular Solution:
(a)
y=(2®+ 5)6“72.

16.

16




18. Solution: y = —QE(%M)Q + Cxz.

Section E (4 Marks)
19. Solution: (i) P = Ce*t. (ii) k = log, 2.

17




10. VECTOR ALGEBRA

MARCH, 2025
Multiple Choice Questions (1 Mark)
1. (B) (o) L (v)
2. (C) %

(a)-(b)

3. (A) T

()
4. (D) &

5. (C) @ units
6. (C) (-2,2)
7. (C) 24 and 8
8. (D)4

9. (A) orthogonal vectors
10. (B) 3
11. (C) 45°
12. (B) two
13. (C) £75

Assertion - Reason Questions (1 Mark)

14. (A) Both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explana-
tion.

Very Short Answer Questions (2 Marks)
15. Solution: Area = @ Sq. units.

16. (a) Solution: 6 = cos™! (E)

7

OR

(b) Solution: Opposite direction vector =
—18i + 65 + 9k.

1
I

17. Solution: x =

18. (b) Solution: Area = 16 sq. units.

j— 20

19. 5

(a) Solution: ¥a -

Short Answer & Long Answer Questions
(3 - 5 Marks)
24. (a) Solution: § = 60°.

V61

25. Solution: Area = 5

sq. units.

Case Study Based Questions (4 Marks)
29. Solution: (i) AC = 4G — 2b, BC = 5a — 3b.
(iii) (a) @ = 60°, |d@ x b| = /3.

MARCH, 2024

Section A (1 Mark)
1. (C) +1

2. (D) —i+j7—2k

5. (C) perpendicular vectors
6. (D) [0, 6]

7. (C) 3

8. (D) a right-angled triangle
9. (B) 2a?

10. (D) 2234
11. (C) %
12. (B) 5
13. (D) -3
14. (A) 2
15. (A)
16. (C) Assertion is true, but Reason is false.
17.

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

18. (A) Both true and Reason explains Assertion.

18




Section B (2 Marks)

19. Solution: C = 751+T2’+5k Ratiois 3 : 1.

20. Solution: Equality holds when 6 = 90°.

Section C (3 Marks)
22. Solution: Area = 11/5 sq. units.

23. Solution: Required vector = 2\/§(j + I::)

Section E (4 Marks)

26. Solution: (i) |[AV| = /113. (ii) Unit vector
_ Bi+2j+4k
RZ

f=

. (iii) Projection =

B

3

19




11. 3D GEOMETRY

MARCH, 2025
Multiple Choice Questions (1 Mark)
1. (B) § only
2. (C)z=3t+4,y=t—3,2=2t+7.
3. (C) (1,—5,-6).
4. (A) -3

Assertion - Reason Questions (1 Mark)

5. (A) Both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explana-
tion.

Very Short Answer Questions (2 Marks)
6. Solution: P: (1?4,%,—%). Q: (%,%,—%).
7. Solution: 6 = cos™! (%)
8. Solution: b; - b, =0 = 6 = 90".
9. Solution: D.R.s: (4, —3, 0). Point: (2, 2.5,
—1).

Short Answer & Long Answer Questions
(3 - 5 Marks)

10. (b) Solution: k = 2. Ratio is 2 : 3.

11. (a) Solution: Image A”: (1,0, 7). Line: 251 =
Y6 _ 23
—6 -

12. Solution: Intersection point: (-1, —1, —1).

Distance: 9.85.

13. (a) Solution: Foot: (0.5, 0, 5.5).

V293

14. (a) Solution: Distance: *2==.

Case Study Based Questions (4 Marks)

21. (i) No. (i) Zgt =22 = 283 (iii)(a) Line:

7=(3,2,1)+k(2,17,7).

MARCH, 2024

Section A (1 Mark)
1. (D) +1

2. (C) Va? + 2.
3. (D) (0, 0, 0).
4. (D)2, 1,3

5. (A) 90°

6. (D) cosa+cos B+ cosy = 1.

10.

11.
12.
13.

14. (C) 9, -3, 2

-1 _ y+3 __ 2—
15. (D) 271 — v+ _ 2

1 -2

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

Section B (2 Marks)
17. Solution: 7= (2i +37— 512:) + )\(i +3+

k).

18. Solution: 90°.

Section D (5 Marks)
19. Solution: P: (1,6, 3).

z—5

20. (a) Solution: Eq: 2=t = yff ==

21. (b) Solution: Foot: (3, 5, 7). Image: (1, 1,
11). Length: v/29.

20




olution: Intersection: (1, —1, 6). Eq:
i—j+6k)+k(i+7+3k).
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12. LINEAR PROGRAMMING

MARCH, 2025
Multiple Choice Questions (1 Mark)

1. (C) Z is maximum at (40, 15), minimum at
(15, 20)

2. (C) It will have both maximum and minimum
values.

3. (C) The objective function maximizes the
combined profit earned from selling X and Y.

4. (D) 3a=2b
5. (B) AOEC
6. B)a=2
7.(B) 4
8. (C) at the corner points of the feasible region
9. (D) I Quadrant
10. (A) Open half-plane containing the origin.

11. (C) at the corners of the feasible region

Assertion - Reason Questions (1 Mark)

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

13. (A) Both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explana-
tion.

14. (A) Both Assertion (A) and Reason (R) are
true and Reason (R) is the correct explana-
tion.

Very Short Answer Questions (2 Marks)

15. Solution: Corner
0(0,0), A(1,0), B(1,3),C(0,6).

Points:

Short Answer & Long Answer Questions
(3 - 5 Marks)
16. Solution: Maximize Z = 6 at (2, 2).

17. Solution: Minimum Z = —17 at (3,4).

18. Solution: Maximum Z = 600 at all points on

the line segment joining (60, 30) and (120, 0).
19. Solution: Minimum Z = 134 at (3, 8).

20. Solution: Condition: b = 3a.

MARCH, 2024
Section A (1 Mark)

1. (B) linear function

2. (C) 2

3. (D) a feasible region

4. (B) constraints

5. (D) x +2y >76,2x +y > 104,z,y > 0
6. (D) 170

7. (C) open half-plane containing origin
8. (D) 20

9. (B) Both Assertion (A) and Reason (R) are
true and Reason (R) is not the correct expla-
nation.

Section C (3 Marks)
10. Solution: Max Z = 3200 at (4,4).

11. Solution: Max Z = 15 at (3, 3).

12. Solution: Maximum: 300 at (60,20). Mini-
mum: 120 at (0, 40).

Section D (5 Marks)
14. Solution: Maximize Z = 400 at (4,4).

15. Solution: Minimum Z = 620 at (80, 20).
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PROBABILITY

MARCH, 2025

Multiple Choice Questions (1 Mark)

1.

2.

3.

ot

J

8.

(©) 3

o) 55

(D) 0.7

- (D) 5
- (B) 35
() 3

- (O) 5

(D) 1

Assertion - Reason Questions (1 Mark)

9.

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

Very Short Answer Questions (2 Marks)

10.

(a) Probability distribution of X:

T 0 1 2 3
P(X =) |2/10 [3/10 [4/10 [ 1/10
Mean =0x 2 +1x24+2x 4 +3x L=
14
OR

(b) Let A: person is a woman, B: person works

outside the village.

4000 3000

P(A) = 3% = 0.5, P(B) = 330 = 0.375,
P(ANB) = £33 =0.15.
P(AUB)=P(A)+P(B)—-P(ANB) =

0.540.375 —0.15 = 0.725.

Short Answer & Long Answer Questions

12.

13.

14.

(b) P(4)=& =1 P(B)=2=3 P(An
R

Since P(AN B) # 0, events are not mutually
exclusive.

P(A)-P(B) = 5 x 2 = £ # 15, so events are
not independent.

(a) Probability distribution of number of boys
(X) in three children:

x |o|1]|2]3
P(x)|1/8|3/8]3/8|1/8

OR

(b) Probability distribution of X =
of heads — number of tails) in two tosses:

(number

X |—2|o0] 2
P(X)|1/4]|1/2]1/4

Mean = (—=2) x 1 +0x 2 +2x 1 =0.

(a) Let B: buys coloring book, C': buys box of
colors.

Given: P(B)=0.7, P(C)=0.2, P(B|C)=
0.3.

(i) P(BNC) = P(B|C)-P(C) =0.3x 0.2 =
0.06.
(i) P(C|B) = Bt = %00 = 2.

OR

(b) Number of oranges drawn in three trials
(with replacement) follows binomial distribu-
tion with n = 3, p———04

(i) Probability distribution:

k 0 1 2 3
0.216 | 0.432 [ 0.288 | 0.064

(ii) Expectation = np =3 x 0.4 = 1.2.

(a) Number of doublets in three throws of a
pair of dice follows binomial distribution with

(3 - 5 Marks) n=3p=1
=9 D=3
11. (a) Number of times 2 appears in two throws
follows binomial distribution withn =2, p= X 0 1 2 3
. Mean =np =2 x & = 0.6. P(X) | 125/216 | 75/216 | 15/216 | 1/216
OR OR
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(b) Given P(E) = p, P(F) = 2p, independent,
and P(exactly one) = 2.

P(exactly one) =p(1—2p)+ (1—p)(2p) =
3p — 4p? = §
Solving: 36p?

5
12"

—27p+5:0givesp:%orp:

15. (a) Box: 3 black, 7 red balls. Two balls drawn
without replacement

6 _ 7
(i) P(both red) = 15 x 5 = 75-
(ii) P(first black, second red) = & x L = .
OR

(b) Number of face cards in two draws (with

replacement) follows binomial with n = 2, p =
12 _ 3
52 — 13"

X 0 1 2
P(X) | 100/169 | 60/169 | 9/169

Case Study Based Questions (4 Marks)

16. (i)  P(default) = 0.1 x 0.05 + 0.2 x 0.03 +
0.7 x 0.01 = 0.018.

. 0.7x0.01 _ 7
(ii) P(variable rate | default) = =55~ = 15-

17. (i) (a) P(electric) =0.6 x 0.2+0.3 x 0.1 +
0.1 x 0.05 = 0.155.

OR

i) (b) P(petrol) =1 — 0.155 = 0.845.

0.1x0.05 _ 1

ii) P(Comet | electric) = =53z = 37

iii) P(Amber or Bonzi | electric) =1 —
0

wlw/\/-\/-\
—

18. (i) P(no misconception and answers Bijoy) =
0.6 x 0.1 = 0.06.
(ii) P(answers Bijoy) = 0.4 x 0.8 + 0.6 x

OR

(b)  P(no misconception | answers Bijoy) =
16 _ 3
~ 15 = 1
: . _ 10 12
19. (i) P(germinate) = 55 x 0.25 + 35 x 0.35 +
2 % 0.40 = 0.33.
12,0.35 14

(ii) P(cabbage | germinates) = 2o = 14,

20. (i) P(contracted) = 0.7 x 0.25 4 0.2 x 0.35 +
0.1 x 0.50 = 0.295.

(ii) P(A, | not contracted) = 2'33%555 = %.

21. Assuming P(first appointed) = 0.5,
P(second appointed) = 0.4, and mutually ex-

clusive events (with P(neither) = 0.1):
(i)  P(plant introduced) = 0.5 x 0.7 + 0.4 x
0.4 =0.51.
(ii)  P(first appointed | plant introduced) =
0.5x0.7 _ 35
0.51 51"

22. (i) P(unable to get good marks) = 0.1 x

0.002 + 35 x 0.02 + & x 0.2 = 0.1022.

(ii) P(not category A | unable to get good marks

1*01X0002~0998

0.1022
23. (i) P(exactly two hit) = 30
(ii) P(at least one hits) =1 — % _ %

MARCH, 2024

Section A: Multiple Choice Questions (1
Mark)

1. (C) P(ANnB) = ;P(B)
2. (C) 1

3. (D) 0

4. (D) P(A) = P(B)

5. (B) 2

Section A: Assertion-Reason (1 Mark)

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

Section C: Short Answer Type Ques-
tions (3 Marks)

7. Given P(E) = 0.6 = P(E) = 0.4, and P(E U
F) = 0.6 for independent events.
06=04+P(F)—04-P(F)=02=
0.6P(F)= P(F) = %
P(EUF)=1-P(ENF)=1-04x 1=
13

8. Probability distribution of absolute difference
X:

24

~—



x |lo| 1 |{23]4]s>5
P(X)|1/6|5/18(2/9(1/6|1/9|1/18

9. P(R | increased profits) =

7><0 5 1
1x0.3+1x0.8+2x0.5 3’
10. (a)
P(lost card is King | drawn card is King) =
=+,
OR
(b) Biased die: P(six) = 2. Distribution of
number of sixes in two throws:
X 0 1 2
P(X) | 49/81 | 28/81 | 4/81
4
Mean = 3.
11. () P(4)=1, P(B)=4, P(ANB)=2
Since P(A) - P(B) = P(A N B), events are in-
dependent.

OR

(b) Probability distribution of number of dou-
blets in three throws:

X 0 1 2 3
P(X)|125/216 | 75/216 | 15/216 | 1/216

0.8x0.2

12. P(irregular | A grade) = 55555508503

= 0.5.

Section E: Case Study Based Questions
(4 Marks)

13. (i) . 0193(1322); 2 x0.55+ % x 0.37 + £ x
0.17 = 5= = 55+
(ii) P(moderate | late) = 93T = 3T

14. (i) P(no crash) =1—107".
(ii) P(A | E,)+ P(A | E;) =095+ 1 = 1.95.
(iii) (a) P(A) =1—5x 107°.

OR
eee —10-7
(iii) (b) P(E, | A) = 13505
15. (i) P(at least one selected) =1— % x 2 x
1-g
(ii) P(J | R) =3
(iii) P(exactly one selected) = 32.

OR

17. (i) P(all miss) = L.

(iii) P(exactly two selected) =

16. (i) P(E,) = 0.7, P(E,) = 0.3.

3

20°

(ii) P(A | E;) =08, P(A | E,) = 0.4.
(iii) P(A) = 0.7 x 0.8 + 0.3 x 0.4 = 0.68.

OR

P(E, | A)=§& =17

(iii)

60
(ii) P(all hit) =
(iii) (a) 30
OR

(iii) (b) P(exactly two hit) =

P(only one hits) = =.

30°
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