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Read the following instructions vers carelully and strictly tollow them
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Fhis Question paper contans 38 questions. All questions are compulsory
I hits Question paper is divided o five Sections - AL B O D and 1
In Section A, Questions to. | to 18 are muliiple choice guestions (MCQs) and Questions
no 19 and 20 are Assertion-Reason based guestons ol | mark cach.

In Section B. Questions no. 21 10 25 are Very Short Answer (VSA)-1ype quest ians.
carrving 2 marks cach. : '

In Section C. Ouestions no. 26 1o 31 are Short Answer (SA)-1ype questions, carrying 3
marks each.

In Section D. Questions no. 32 10 35 are Long Answer (LA )-type questions, carrying $
marks each.

In Section I, Questions no. 36 to 38 are Case studyv-based gquestions, carrying 4 marks
cach.

[here is no overall choice. However, an intemnal choice has been provided in 2 questions
in Section B 3 gquestions in Section C. 2 guestions in Section D and one subpart each in 2
questions of Section |,

I 'se of calculators is not allowed.

SECTION-A[1 - 20 20|

(This section comprises of multiple-choice questions (MCQs) of 1 mark cach)
Select the correct option (Question 1 - Question 18):

I'he solution of the differential equation 5:-'3 ty=e " y(0) = 1is
dy - y )

(@) y ' 1x-1) (hyy - x ¢ (e = xe* + | (dyy (v e
Integrating factor of the differential equation (vlogxy) 22 + v = 2logxis
B I F . )

() logiloey) (b) logx (c)et (d)x
I he pumber of solutions ul"-':i = i: Mwhen v(1) =2
(a) one (h) two () infinte a5

. ¢ (d) three
he value of [ [3x] da
ta) 1 ihy 2 ()0 (d) 3
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ol m i b ! PR e vilue
) | fhy !

() s Ill]-I



Ia e T .
4 5 - i \ I _ | ) e
s | ~1
caniaal Ly
(™ ' A l||'||||‘.l.l'fil.“| b
i %10 i
() asintloga (IR
.Y L 1
5 Jy s “1.1_|i fiv G
. ie Voo 'll.l:l _—
i vl 3
ial \1"" = 1
Logei 1w ) Jogl I.l__fl_ll & 2 . .
I ' L is continous al s 0,
1 the funcnon | detined by (X ) l " i 3
theo the v alue of s
il a-b (¢)ya-b (d) b
) al dr 3
ey i —
0 Ify = cosf - cosB, vy = sinf? — sin2@. then = at # - 15
al ihry 3 IL'-.._E- (d) 5
. i
Ihe local manimum salue of x + Th
¢y 3 (dy 3

a} -2 (b)2
In | PP it the object function Z - ax + by has same maximum on two comer points of the

teasible recion. then the number of points at which maximum value of Z occurs is

a) 0 (b) 2 (c) 3 (d) infinite
1 The shaded rezion shown in the fig. is bounded by the curve y = e*, the y-axis and the
line v = e~ is .
@), (e*—e")dx (b) [ (e* —e™)dx '
(€1, e*dx (d) [ e* dx
T i - ot 3in
I4. The value of sin~(cos —) is .
ol m m i
Tkl : lh}_._ a SRl TIL p—
‘ L () 1 (d) 5
15 The value ol tan(2 sin 1-I_]i\
v
() Iv2 (h) 23 (c) V2 (d) =
v

16 af ecdine e . . " oy ; :
It an edge of a variable cube is mcreasing at the rate of (L5 cm/sec, the rate of i1s surlace

arca increasing when its edge 1s 12 cm, is (in em?/sec)

fa) 72 th) in cri2 (d) 24
17 |r-g;f; 1) dx s equal to

(ay | (hy N (c) | (2
18 lhq.'qm.n'rlrmm Value ol f(v) = 3+ |x — 2| 2.5]is

i} (b) % (c)d (W
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In the following questions. 4 sta
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aso > -
1S0n(R). Choose the correct answer out of the following chuice
(a) Both A and R are true and R is the correct explanation of A

(b) Both A and R are true and R is not the correct explanation of A
(C) A IS true but R s 1alse.

(d) A is false but R is true.

- ASSERTION(A) : The area of the region bounded by the cune I s SN gt
liney - 3is Il Sq. units. :
REASON(R) - I'he area of the region bounded by the cunve x fi). the:y-axts ahd:en
ordinatesy ~aandy  his _[:I f(v)dy.

dv.a\3 dy

20. ASSERTION ( A): The degree of the differential equation ( B (;T)L =% i

Vi " c.!l'l' P
REASON(R) : The degree of the differential equation (5—)° = sin(=3) =015~
SECTIONB([2 -5 10

(This section comprises of § very short answer (VSA) type questions of 2 marks cach)

2} Evaluate: |

dx

rix*+3)
_‘_2-‘ Find the area of the region bounded by the curve v fogy the line v 2 and the v-axis.
21 Find the intenvals in which the functionf (x) = v — 2x=is strictly increasing or strictly
decreasing.

OR
I'ind the intervals in which the tunction f(x) = tanx — 4x, xe(0, :) is strictly increasing
or strictly decreasing.

W

21 Find the particular solution of the differential equation(x + 1)— = 2¢7Y — 1.

drx
giveny = Owhen x = 0.

OR
Solve the differential equation ‘!—‘ +ay =e™
i 5]

:‘.‘- “ : I—-} = I“l:{—.‘—.) _rh‘:-” r'”.“'r :"';_:

SECTIONC[3 - 6 18]
(Thrs section comprises of 6 short answer (S A) type

vrsw b logla’ w1} 2Hogs
26 Pavaluate: | =

questions of 3 marks cach.)
= de. x >0

OR
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Prove that tan ( : t = cos r) t lan : !
Exaluate:| " |xcosmy| da
OR

"

Evaluate: | “log(sinv) da

. . ) . . = H . e
Consider the tollowing | inear Programming Problem:

Minimize 7 v - Dy

Subject 1o 2x + y23x+2y26,x >0, y=0.

Show graphically that the minimum of Z occurs al more than two points

21
A man. 2 mall, walks at the rate of I— nrsec lowards a street light which is -,? m above

the ground. At what rate is the np of hh shadow moving? What rate is the length of his
shadow changing when he is ‘- m [rom the base of light?

SECTION D [Sx4= 20]
(This section comprises of 4 long answer (LA) type questions of 5 marks each)

- Using the method of integration. find the area of the region bounded by the lines

2x ¢ty - 4 3Ix 2V bandx vty -
Solve the differentjal equation

x hax @
C':/,v(] = ;) + ([ + e/ a_y_ =0, when x = Umldy =

A straight line is drawn through the poing p (|, ). Find the least valye of the sum of
intercepts made by the line on the coordinate axes. Also find the equation of the line.

OR
A window is in the form of a rectangle surmounted by 3 semicircle. If the perimeter of he
Window is 10m. find the dimensions ol the window so tha the maximum possible light
admitted. eht s

Make a rough sketch of the region given below and fing IS area using methods of

integration {(x,y): |x - 1) < y <5 "_.'7]_

Make a rough sketch of the n-pmn given below and find its ey USINg methods of
integration ! (a YO0 < y < x? g 3.0< y <2y F3,0< x < 3) ' :
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SECTION- E[4 x 3 - 12]
(This section comprises of 3 case-study/passage-based questions of 4 marks cach with
subparts. The first two case study questions have three subparts (i), (i), (iii) of marks
1. 1,2 respectively. The third case study question has two subparts of 2 marks cach)
36. Consider the curve x= v J6hand liney v in the first quadrant
Based on the above information answer the following questions.

(1) Draw the rough sketeh of the graph and shade the required arca [ 1 Mark]

B . .. . ark
(1) Find the pomnt of intersection the curves. [1Mark]

OR
(i) Fxpress the required arca as a definite integral using appropriate limits. [1Mark]
(1) Find the area bounded by the two given curves, using integration. _ (2Marks]
37, A man has an expensive square shape picee of golden board of size 24 ¢m is to be made
into a box without top by cutting from cach corner and folding the Naps to form a hox

Based on the above information answer the following gquestions.

(i) Tind the volume of open box formed by folding up the flap. in terms of x,

[ IMark]
(i) Find the side of the square piece to be cut from each comer of the
board 1o behold the maximum volume. [ IMark]
(1) Tind the maximum volume of open box. [2Marks)

OR
(i) Find the largest value of the function f(x) = sinx + V3cosx in0, ). |2Marks]

38 Let he a continuous function on the closed interval [a, b]. then
Jf:' f(x)dx = fl:l f(a+b—x)dxand

2 j‘”' f(x)dx,if f(x)is even function

0 if f(x)is odd function

Based on the above information answer the following questions.

n

JNH1 f(x)dx =

(1) Pvaluate: |4 (2sin|x| 4 cos|x|)dx [2Marks)
F
VIR ¢ )
o Pyaluae: [, e o e [2Marks)
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