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General Instructions:

This question paper consists of 5 sections: A, B, C, D, and E.

Section B contains very short questions of 2 marks each.
Section C contains short answer questions of 3 marks each.
Section D contains long answer question of 5 marks.
Section E contains a case-study-based question OF 4 marks
Use of calculator is not permitted.

Draw neat diagrams wherever required.

Show all necessary steps for full marks.

Read all questions carefully before attempting.

Section A contains 6 questions of 1 mark each. All questions are compulsory.

SECTION A
2
The number of critical points of f(x) = (x — 2)3(2x + 1)
a. 2 b.0 c.1l d.3
. In case of increasing function, the derivative is
a. Greater than or equal to O c.0
b. LessthanO d. Greater than but not equal to 0

Let A ={0,1,2,3} and let
R = {(0,0),(0,1),(0,3),(1,0),(1,1),(2,2),(3,0),(3,3)} be a relation in A.
then R is
a. Reflexive c. Symmetric
b. Transitive d. Equivalence

The function f(x) = 2x3 — 15x? + 36x + 6 is increasing in the interval
a. (-,2)u(3,o) C. (=,2)
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b. (—o,2]U[3, ) d. (3,0)

5. Afunction f : R — R is defined as f(x) = x3 + 1. Then the function has

a.
b.

No minimum value ¢. both maximum and minimum value
No maximum value d. neither maximum nor minimum values 1

6. This is a Assertion and Reason based question. Two statements are
given, one labelled as Assertion (A) and the other is labelled as Reason
(R). Select the correct answer to these questions from the codes (A), (B),
(C) and (D) as given below.

a.

b.

C.

d.

Both Assertion (4) and Reason (R) are true and Reason (R) is the

correct explanation of the Assertion (A4).

Both Assertion (A) and Reason (R) are true, but Reason (R) is not

the correct explanation of the Assertion (A).

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

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

Let f(x) be a polynomial of degree 6 such that
;(f(x)) = (x—1)°(x—3)?

Assertion (A) : f(x) hasaminimumatx = 1.
Reason (R): When ;—x(f(x)) <0Vxe(a—h,a)and
:—x (f(x)) >0V xe(a,a+h);where his an infinitesimally small

positive quantity then f(x) has a minimum at x = a, provided f(x)
IS continuous at x = a.

SECTION - {B}

(This section comprises of very short answer type questions (VSA) of 2 mark

each)

7. Aditi is making a circular dosa. she is spreading the dosa batter such that
its radius is increasing at the rate of 2 cm/sec .

2
Find the rate of change of the area of the dosa, in terms of = , when the
radius is 9 cm.
8. Let L be the set of lines in a plane and R be the relation in L , defined as
R = {(L4,L,) : Lyis perpendicular to L,}. Check whether relation is 2

symmetric.
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SECTION —{C}

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

9. For the function f(x) = x® — 6x? + 9x — 8 , find the points of local 3
maxima and local minima.
10. LetR = {(m,n);m,n € N,nisthe facor of m (i.e.n|m)} then Check 3

whether R is reflexive, symmetric and transitive.

SECTION - {D}
(This section comprises of Long answer type questions (LA) of 5 mark)

11. Find the absolute maximum and absolute minimum of function 5
f(x) =sinx +cosxon[0,n].

SECTION - {E}
(This section comprises of CASE BASED questions (CBQ) of 4 mark)

12. In a social media platform, a group of users P = {Joshua, Miriam,
Ruth, Samuel} is analysed for their connection patterns. A relation R
is defined on P where (x, y) € R means "x follows y." The platform’s
algorithm records the following connections:

Joshua follows himself (for profile updates).
Miriam follows herself and Joshua.

Ruth follows Ruth and Samuel.

Samuel follows Samuel and Joshua.
Joshua follows Miriam.

@QQ |

joshua M-nam Rut»uel

RU"‘ Samuel Samuel
Taters jen Trandtee Tramwent
.\.. [—\ ."/ Burieal
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Thus, the relation R is represented as R = {(Joshua, Joshua),
(Miriam, Miriam), (Miriam, Joshua), (Ruth, Ruth), (Ruth, Samuel),
(Samuel, Samuel), (Samuel, Joshua), (Joshua, Miriam)}.

Based on this case, answer the following question:
1. Check whether the following relation is reflexive.

2. Check whether the following relation is symmetric.
3. Check whether the following relation is transitive.
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