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GENERAL INSTRUCTIONS :-

(i) All questions are compulsory.

(il This question paper contains 38 questions.

(i)  Question 1- 20 in Section A are multiple choice questions carrying 1 mark each.

(i¥]  Question 21-25 in Section B are very short-answer type questions carrying 2 marks each.
(v}  CQuestion 26-31 in Section C are short answer type questions carrying 3 marks each,

{vi)}  Question 32-35 in Section D are long answer type questions carrying 5 marks each.

{vii) Question 36-38 in Section E are case study based questions carrying 4 marks each.

[ Section=A] {1 MARK EACH)
choose the correct option :-
1.  IF3tan™ x+ cot™ x = 7 then x equals :
(a) 0 (b} 1
{c)-1 (d) 12
2. If A% = A + 1 = O, then the inverse of Ais :
{a)1=A (b)A-1
{c) A (d) A+l .

3. I{cusﬁ}f Jx ﬁx :

b) Jeosx [ x +c

a]EEﬂS*ﬁ-’.-"E
d}Esinﬂ+c

n:}lslnwa"E+E

4. Let X = [x* :xeN}and the relation f: N— X is defined by fx) =%, x e N. Then, this function is :

s
a) injective only

¢} surjective only

b) not bijective :

d) bijective _
[P.T.0.]
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11.

Find the value of sio [n/3 4 sin® {1/2) ]

) 1 by 1/2

ch 1/3 o) 1/4
IFAEs a3 x4 matrlx and D 1s a matrlx such that
matrix [} is

ajaxd b)dx3

c)Ix3 d)ixd
Isec:i;ﬁx-rlanx}d'r:

a)secxtanx b) secx + tan x
c)secax=tanx d) sec x ftan x

If A is a square matrix such that A% = |, then (A=1)" + (A+1)' =7A is cqual to?

all-A b} A
chl+ A d] 3A

r

The set of points of discontinuity of the function fix) = 2x—[x] Is :

a)a bl R
c)Z dyw

Integrate _l:xt.t + 1)+ 1dx:

a) 15/2 b4

c) 20/3 d) 3/20
x 6 2

If = , then x is equal to :
18 j ‘15 gL

a) -6 bj o

)6 d) 16

fx=t', y=t"theny"is:
a) 3/s b) 3/4t
) 37t ' d) at/3

Mnths-X1].

A and AlV are both Ijvl_'”m:'d, then the order ':"f“'lq

BT The s il i s e e g
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dly

e+ e"=¢", then—Is;
X

a)e™ b} e**
- d) 2¢""

The function f{x) = |x=3| ,xe Ris:

a) Not continuous and not differentlable everywhere
b} Mot continuous but differentiable atx =3

c) Is continuous but not differentiable atx =3

d) Is continuous and differentiable everywhere

7%  sing7®
Value of the dEtE‘I’H‘I-M:lHI:tzME - b 1 5z
£in23 cosdd
(a)o (B)1/2
372 (D)1

If A is 3 square matrix of order 4 and |adj A| =27, then A (adj A) is equal to :

(A)3 (B} 9 (C}31 (D)9l (I stands for identity matrix)

Find the values of k so that the function f is continuous at X =% if :

kx+1, X<=x
ﬂ,:ln«{

cosx, XZW

a)-1/=n b)-2/n c)-n d) —2n

Two numbers whose sum is 24 and whose product is as large as possible, then numbers are :
{a) 16, 8 (b) 12, 12

(e) 10, 14 (d) 11, 13

19-20 ASSERTION-REASON BASED QUESTIONS @

In the following questions (19 & 20), a statement of assertion [A) Is followed by a statement of
Reason (R).



.19,

Q.20.

21.

22.

23.

4,

25.

26.
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Choose the correct answer out of the following choices :-

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

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

{c) A is true but R is false.

{d) A is false but R is true.

Assertion: If A is a square matrix, then A-A' is skew sym metric matrix.
Reason : Zero matrix is skew symm etric.

Assertion :  f(x)'= 2x® = 9x% 4 12x — 3 is increasing putside the interval (1, 2)

Reason: f'{x)<0forxe(l, 2).

[ Section—B ] - (2 MARKS EACH)

Find the maximum and minimum values of the function f given by f(x) = sin x + cos x, x £ (0, n/2).
OR

Find the intervals in which the function f{x} = log x/x is strictly increasing or decreasing.

Evaluate : f sin % . log cos x dx

Evaluate : j:‘ e’ (i_vss_n'_{} dx.
i 1—cosx

The radius of a balloon is increasing at the rate of 10cm/sec. At what rate is the surface area of
the balloon increasing when the radius is 15cm.

OR

Find the absolute maximum and absolute minimum values of a function f given by

flx)=2x"— 15x* + 36x + 1 on the interval [1, 5]

j COS2X

Evaluate : dx.

SiINXCOsSK
[ Section—C] (3 MARKS EACH}

Differentiate (log x)" + (x5 wrt x.
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| Section =02 ]

1 -1 2 20 1
Use the productjo 2 ~3 D2 =3 (1o solve the system ol equations
3 =2 A G 1 =2

X=yalrw], y=3rm 1, =2y 4 Ag =

Al A

1
ZJ . show that A" =5A+ 71«0, Honce Tind A

[t Cxpress the matrle as surm of symmetrc and skow symmetric,
0 5 3
=5 0 =8
-3 B O

(% MARKS EACH)

(2}

(3]
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;EFr!{c—lh+E$.‘ru

, A
| X
. Hﬁﬂmi 2 » xa=0iscontinucusatx =0 fnd volues od a o n
“l1+bx=-1
| x=0
L x

35. Find the fellowing integral Fli,.t +3R3-dx-x" &

R
_F_, lasind=a] jax
~ | Section—-E ] \

(4 MARKS EACH, CASE BASED QUESTIONS)
36. Twoschools Aand Bwantto award their selected students on the values of Hooesty, Hand work, and
Punctuality. The School A wants to award Rs.x each, Rey each, and Rs.z each for the theee respective
values toits 3, 2 and 1 students respectively with total award money of Rs 22000 School B wants to
spend Rs 2100 to award its 4, 1 and 3 students on the respective values (by giving the same award

money to the three values as school A). The total amount of award for one prize on each value i
Rs.1200.
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Basedd on the above date, answer tho Tollowlng quaestlons @ [2+42)
() Usingg matrlces, (nd the award monoy for vach value,
(ny  a) IF o matelx I 15 both symmetrle and skew-symmetrle, then 1P1 s eoual to?

1) I P and @ ore symmetrlc matrlces of the same arder then what can you say about
g =-are

A clty’s trallic management department s planning to eptimize traffic flow by analyzing the
connectivity between varlous traflic signals, The city has five major spots labelled A, B, C, D and E.

The department has collected the lollowing data repgarding one-way traffic flow hn-fmun spols:
1. Tralfic flows from Ato B, A to C, and A to D,

2. Trallic Nows from 0 to Cand Bta €

3. Tralfic llows from C to E.

A, Trallicllows from D w Eand D Lo C,

The department wants to represent and analyze this data using relations and functions. Use the
glven data 1o answer the following questions :-

I Is the traffic flow reflexive? Justify. [1]
I Is the traffic flew transiilve? Justify, - [1]

1]l A, Represent the relation describing the traffic flow as a set of ordered pairs, Also state

the domaln and range of the relation. o

i 0.  Docs the traffic flow represent a function? Justify your answer. (2]
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38, LED bulbs are energy-efficient because they use significantly less electricity than traditional bulbs

while producing the same amount of light. They convert more enerpy into light rather than heat,

nts, saving resources and

reducing waste, Addition ally, their long lifespan means fower regplaceme
LED bull. The cost of

money over time. A company manufactures a new Lype of enerpy-cliiciont

production and the revenue generated by selling ¥ bulbs (Inan hour) are modelled a5

€ (x) = 0.5 % = 10x + 150 and
R (%) == 0.3 »* + 20 x respectively, where

C (x) and R (x) are both in Rs.

To maximize the profit, the company needs to analyze these functions using calculus. Use

the given models to answer the following questions:

[1]
[2]

L. Derive the profit function P[x)

i Find the critical points of Pix).

1] A. Determine whether the critical peints correspond to a maximum or a minimum

profit by using the second derivative test.
OR

] B. |dentify the passible practical valu e of x [i. e., the number of bulbs that can realistically

be produced and sold) that can maximize

gxpenditure on machines allows o produce

the profit, if the resources available and the
minimum 10 but not more than 18 bulbs

(2]

per hour. flso caleulate the maximum profit.




