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L@J TERM | EXAMINATION (2023-24)
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General Instructions:
1. This question paper contains - five sections A, B, C, D and E. Each section is compulsory. However,
there are internal choices in some questions.
2. Section A has 18 MCQ'’s and 02 Assertion-Reason based questions of 1 mark each.
3. Section B has 5 Very Short Answer (VSA) type questions of 2 marks each.
4. Section C has 6 Short Answer (SA) type questions of 3 marks each.
5. Section D has 4 Long Answer (LA) type questions of 5 marks each.
6. Section E has 3 source based/case based/passage based/integrated units of assessment of 4 marks
each with sub-parts.

SECTION -A
Multiple Choice Questions
( Each question carries 1 mark)

1. If a relation R on the set {5,6,7} be defined by R ={(5,6)}, then R is MARKS
a) Reflexive  b) Transitive ¢) Symmetric d) None of these 1
2. The function f: [0, o) — R given by f(x) = ﬁ is:
(a) fis both one-one and onto (b) f is one-one but not onto !
(c) fis onto but not one-one (d) neither one-one nor onto
3. | The value of sin[ 2 cot ‘1(1—25)]is equal to 1
a) = b= = 4=
12 12 120 169
4. | The value of cos *}(-1) + sin (1) 1
a) m b)T 0 A=
5. If P and Q are two matrices of order 2 x p and 2 x q respectively, and p=q, then the 1
order of the matric (P-3Q) is
(@) ax2  (b)2x2  (cJpxqg  (d)2xq
6. 2x 5| _16 =2 1
If| 3 x| = |7 3 |thenxequa|to 1
a)3 b)t6 c)+3 d) A
7. 1

The solution of set of inequality 3x+5y < 4 is

a) an open half-plane not containing the origin

b) an open half-plane containing the origin

c) the whole xy-plane not containing the line 3x+5y=4

d) a closed half plane containing the origin




X + aifx > 1

ax? + lifx < 1 then f is differentiable at x = 1 if

Let f(x) = {

(aJa=% (b)a=0 (c)a=2 (d)a=1

Evaluate [ e* secx(secx + sinx)dx

a)e*secx+cC b)e*sec’x+c c)e*tanx+c d)e*secxtanx + C

10

The absolute maximum value of y =x3—3x+2in0<x<2is

a6 b)d c)2 d)o

11

Let R be the relation in the set {1, 2, 3, 4} given by R ={(1, 2), (2, 2), (1, 1), (4,4), (1, 3),
(3, 3), (3, 2)}. Choose the correct answer.

a) Ris reflexive and symmetric but not transitive.

b) R is reflexive and transitive but not symmetric.

c) Ris symmetric and transitive but not reflexive.

d) R is an equivalence relation.

12

Evaluate : sin {g— sin™1 ((—%))}
)3

> d)1

a) 0 b); c

13

k 0

IfA = 11

] and B = [; 2], then A%=B is true for

a)k =—-4 b)k =4 k=1 d) for no value of k

14

day .
If y = Jsinx +/sinx +sinx + ..o then ﬁls equal to

a) =< b) =2 c)0  d) None of these
2y-1 2y+1

15

da?y .
If y =x*then d—sz/ is equal to

a) x* {(1 + logx)? — %} b) x* {(1 + logx)? + i} )0 d) x* {(1 _logx)? + i}

16

The sides of an equilateral triangle are increasing at the rate of 2 cm/sec. The rate at
which the area increases, when side is 10 cm is:

a)10cm?/s  b)vV/3cm? /s c) 103 cm? /s d) 13—0cm2 /s

17

e*(1+x)
cos?(x e¥)
a) —cotlexx)+c b)tan(exx)+cC c)tan(ex) +C d) cot(ex) + ¢

dx is equal to

18

T

fz ax is equal to
i u
T”1+c052x 9

a) 1 b) 2 c)3 d) 4




ASSERTION-REASON BASED QUESTIONS
In the following questions, a statement of Assertion (A) is followed by a statement of Reason
(R). 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.

19

Assertion(A): Principal value of cos(1) is 1
Reason(R): Value of cos 0% is 1

20

Assertion(A): The function [x(x - 2)] 2 is increasing in (0,1) U (2, o) 1
Reason(R): dy/ dx=0whenx =0, 1,2

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

21

Find [ =

cos?x(l=tanx)?

22

Evaluate : f_ll log, (:—i) dx 2

23

Show that the given function is one- one. 2

. . x+ 1,if xis odd
f: N = N is defined by f(x) _{x 1, if x is even
OR

Let f: R & R, such that f(x) = x3. Check whether f is injective and surjective.

24

If [; i] B é] = [Z %;] , then find the value of k.

25

Find the value(s) of k so that the following function is continuous at x =0 2

1-coskx
—,x*0
xsinx

1

E' x=0

F(x) =

OR

If yW1 —x2 + x/1 — 2 = 1, then prove that ::—i= —

SECTION C
(This section comprises of short answer type questions (SA) of 3 marks each)

26

Differentiate the following function w.r.t. x : 3
y =( Sinx)tanx + xCOSX
OR
e x £ dy
If (cosx)¥ = (siny)~*, find —

27

Find the area of the region bounded by x2 = 4y, y = 2, y = 4 and the y-axis in the first 3
guadrant.
OR




2 2
Find the area of the region bounded by the curve 316—6 + % =1

28 Make a rough sketch of the region {(x, y): 0<y<x? 0<y<x, 0<x<2}and find the
area of the region using integration.
29 Find the area of the triangle whose vertices are (3, 8), (— 4, 2) and (5, 1)
OR
Using cofactors of the elements of the second row, evaluate
15 3 8
A=[2 0 1]
1 2 3
30 Evaluate the following :
. 5.2
LS
L x? +4x+3
31 Solve the following linear propramming problem graphically.
Minimize Z=5x+7y
Subject to constraints;
2x+y=>8
x+2y =10
xy=0
SECTION D
(This section comprises of long answer type questions (LA) of 5 marks each)
32 | Let N be the set of all natural numbers and R be a relation on N x N defined by (a ,b) R
(c,d)<=ad=bcforall(a, b),(c,d) e NxN.Show that R is an equivalence relation
on N x N. Also, find the equivalence class of ( 2, 6).
33 | Using the matrix method, solve the following system of linear equations :
X-y+2z=7
3x+4y-5z=-5
2x-y+3z=12
34 m/ 3 dx
Evaluate: j —_—
n.-*ﬁl ¢ Jtan x
OR
Evaluate: J‘—b}: i dx
Jx=5){x—4)
35 Show that the height of the cylinder of maximum volume that can be inscribed in a

sphere of radius R is % . Also find the maximum volume.

OR

Show that the right circular cylinder, open at the top, and of given surface area and
maximum volume is such that its height is equal to the radius of the base.




SECTION E
[This section comprises of 3 case- study/passage based questions of 4 marks each with sub parts. The
first two case study questions have three sub parts (i), (ii), (iii) of marks 1,1,2 respectively. The third
case study question has two sub parts of 2 marks each.)

36 | A rectangular hall is to be developed for a meeting of farmers in an agriculture college
to conduct awareness amongst them about the new technique in cultivation. It is
given that the floor has a fixed perimeter P.

i) If x and y represents the length and breadth of the rectangular region, then find the 1
are function A in terms of x.

ii) Find the critical point of the function A. 1
iii) Use the First derivative test to find the length x and breadth y of rectangular hall 2
that maximize its area.

OR

iii) Use the Second derivative test to find the length x and breadth y of rectangular hall
that maximize its area.

37 | A manufacturer produces three types of bolts, x, y and z which he sells in two
markets. Annual sales (in Rs.) are indicated below :

Markets Products
X }- Z
| 10000 2000 13000
11 a000 20000 8000

If unit sales prices of x, y and z are Rs. 2.50, Rs. 1.50 and Rs. 1.00 respectively, then
answer the following questions using the concept of matrices.

i) Find the total revenue collected from the Market-I 1

ii) Find the total revenue collected from the Market-I|

i) If the unit costs of the above three commodities are Rs. 2.00, Rs.1.00 and 50 paise
respectively, then find the gross profit from the First market

OR

i) If the unit costs of the above three commodities are Rs. 2.00, Rs.1.00 and 50 paise
respectively, then find the gross profit from the second market

38 | The Relation between the height of the plant (y in cm) with respect to exposure to
sunlight is governed by the following equation y = 6x —% x? where x is the number of
days exposed to sunlight.

i) What is the number of days it will take for the plant to grow to the maximum 2
height?
ii) What is the maximum height of the plant? 2
THE END ------------=-----
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SCORING KEY
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(SECTION -A)
1. b) Transitive MAR
KS
1
2. b) f is one-one but not onto
3. d)
-5
; sin [2 cot~1 [E]J
= sin(2y)
_ 2tan y
1+tan?y
9 ﬁ] ol |
_ 5 _ 5 -2 35 -120
"2 B+ 5 169 169
(=) %
4, b) 3n 1
2
5. (d)2xq 1
6. b)+6 1
7. . . 1
b) an open half-plane containing the origin
8. aa=% 1
9 c)eXtanx +c 1
10 b)4 1
11 b) R is reflexive and transitive but not symmetric. 1
12 d) 1 1
13 d) for no value of k 1
14 a) 1
15 b) x* {(1 + logx)? + i} 1
16 c) 10V3 cm? /s 1
17 b)tan (exx) + ¢ 1
18 a) 1 1
19 (d) (A) is false but (R) is true. 1




Explanation: In case of Assertion:

cos (1) = Y

cosy = 1
cosy = cos0° [-cos 0°=1]

y =0

=» Principal value of cos™ (1) is 0
Hence Assertion is in correct.
Reason is correct.

20 b) Both (A) and (R) are true but (R) is not the correct explanation of (A).
SECTIONB
21 1 J
- fcﬂszx (1 —tanx)? x
Put, l-—tanx =1y
So that, —sec’x dx = dy
-1d _
=f }.z:'rz —_ f}" zd}?
_ ., 1 1
=+—-+c Pa—— +c
22 I-x
Let x)=log | ——
2+x 2-x
We have, f{-x)=log.| —— |=—log. | —— |=— f(x
f(-x) g.[z_x] ge[hx] il
. . 1 2—-x
So, f(x) is an odd function. _[ log, | —— |dx =0.
- 2+x
23 For one-one
Case I : When xq, x; are odd natural number.
flx) =flxs) = x4l =x5 +1 Vx,,xeN

=X]=Xp
ie., fis one-one.
Case II : When xq, x; are even natural number
flx)=fly)=x =1=x, =1
=X]=Xp
ie., fis one-one.
Case III : When x, is odd and x, is even natural number
flxy) =flxs) = x41 =x, -1
=» x5 - ¥, = 2 which is never possible as the difference of odd and even
number is always odd number.

Hence in this case f (x1) # f(x;)
i.e., fis one-one.

OR

F is one one and onto




24

:[(1}{3}+{2H2} {1}{1}+{2}{5}}:[? 11]
(33)+HE) O+ E)] [17 23
low comparing LHS to RHS, we get

k=17

25

. Fx
Lt l—coskx Le 2sin? (T)
r—=0 xsinx ~ x—=0 xsinx

. fex
2
2sin® ()
_ Lt x2

T x—=0 xsinx

Iz

2 F) | (ky:

x—r[] { &2

ZXIXT

sinx 1
Y — l'] x
wf(x) is continuwous at x = 0

Le Fo0 = £(0)

z
= %:%:k”:l:k:il

OR

vl —x2 +x 1T —32=1
Let sin"*x = A and sin”*y = B. Then x = sinA and v = sinB

Y1l —x2 +xy1 —yv? =1 = sinBcosA + sindAcosB = 1

b

= sinf(A+B)=1= A+ F =sin‘11=§
. B T

= sin"'x + sin" 'y = —

2
. . . ody 1—y2
Differentiating w.r.to x, we obtain == Py

1+1

SECTION C

26

Letu=x“%*,p =(sin x)#"*

Taking log on either side

logu = cos x.log x, logv = tan x log sin x
Differentiating w.r.t. x

1 du 1 ldv tanx.cosx

—-—=cosx.—+logx(-sinx),-—=—7"—— +|t’.‘lgﬁiﬂl’.SEE2 x

udy x v dx sin x

E — _rclﬁx[ E - _l-'!.j_n Ilﬂg _r]r E - {."_!-i.n. I} l'n'l]’l_'l:'{
dx X S dx

From (1) we get

dy _ .r':mx[ 5% _ sin Ilngr] + (sin ) ®™[1 + sec? x log sin x]
dx voX r
OR

1+ sec? xlog sin x)

1+1+




Given (cos x)¥ = (sin y)*
Taking log on both sides
log (cos x)¥ = log(sin y)™*
= yloglcos x) = x log(sin y)
Differentiating both sides w.r.t. x, we get

.iccrsx+log{cnsx}.£:x .ismy+logsi.ny.1
dx dx

T cosx ‘siny dx
= —y5[nx+]og{cnsx}.ﬂ=xﬂﬂ+logsin_y
COS X dx sin y dx
= —_ytanx+lcg{ccﬁx}ﬂ=xcotud—y+lngsinu
dx T dx ;

dy dy .

= log(cos x).— = xcoty— = log sin y + ytan x
dx dx

= ?[lng{ccsx} —xcoty]=logsiny+ ytan x

x

dy logsiny+ ytanx

dx logcosx—xcoty

27

Area of ABCD = [/ xdy

- E zu{;ﬂh:

=7
Tl 3
2 |,
4 3 3
=—|(d4)z2—=[2)2
@ -]
_i[a—zﬁ]
32-8J2 anits
3 v
Area of OAB = !’ yax
=j"3“|1-£dx .
) 16 \\
3 - %
== [(i6-2rd
4:E o . ;nm,u
i £~.Irll."=—.\"'+Esin|'i 2
12 2 1) 4o
3 x de  (AWO) x
:Z[Nlﬁ 16 +8sin *(1)-0-8sin *(0) ] NEREEET N T
38 2
T4l k:
4
=2[an] :
4 T
=3n

Therefore, area bounded by the ellipse = 4 % 3n = 12n units




28 1
w=2
k'=x\
¥=x .
The points of intersection of’ the parabola ¥ = x? and the line
v = x are (0, 0) and (1, 1).
Required Area = _I—“1 FYparabola dX + f: Viine dx
Required ﬁrear_falxz dx + _flzxdx
B il (B s = S O £
_[3 0 [2]1_3 2 &
29 The area of triangle is given by
: 3 B 1
5 1 1
1
:5[3(2-1]-3{-4-5]+1{-4-10]]
1 61
=—{3+72—l4]=—
2 2
OR
o= 35,80, + 3380 F 3R =2(7)+0(7) + L{(-7)=14-7 =7
30 2
2
Given,f ZLQ’I
1 x* +4x+ 3
2 . .
2 (x° +4x+ 3)—-(4x + 3 2 2 4x+ 3
Y R s N (A
. xT+4x+ 3 . 1 2% +4x+ 3
2 4x+8=5 2 2(2x + 4 2
=5[.r]f—5_|- 2—11'_1(:5—5 J- %dx—SI EL
1 x% +4x+ 3 U x? 44x+3 1 x2 +4x+3
2 2x + 4 2
=5-10 [ —— dx +25 d—"z
L x* +4x+3 Lix+2)° -1
25 +1 8
=5- 1ﬂlng|r2+4x+3|——lng a
2 x+ 3 .

[

25 3 25 1 8 25
=5-|10logl5-—=log=-10log8+ =log = [=5+10log — + =— log —
{ oE 2 B 5 8 2 8 2i| o8 15 2 o8 5

10




31 1+1+
Comer Point z=5r+Ty 1
A0, 8) 56
B (2, 4) 38 — Minimum
C {10, 0) 50
ice feasible region is unbounded. Therefore we have to draw the graph of the inequality.
Sx+7y< 38 (i)
he minimum value of z is 38 at (2. 4).
SECTION D
32 = I:.n., b) R(n,b] . according to the definition of the relation Ron MxN 1
2
Thus (a..b]R(ﬂ',b).. 'ﬂ'(n,b)ENxN. 2

So. R is reflexive relation on N x N .

Let [ﬂ',b) . (r:,.d) be arbitrarv elements of M x M such that (a,b} R(f,d}.
Then, l:rl,b) R(f:,d} = ad = bc = bc = ad: (changing LHS and RHS)
== ch =da; (As a,b,c,d € N and multiplication is commutative on )
= (c.. n") R{n.. b}; according to the definition of the relation Ron W=xN
Thus (a.b) R(c.d)=>(c.d) R{a.b)

So. R is symmetric relation on M < M .

Let (ﬂ'.,.b) . (c,d},(e, f) be arbitrary elements of M xMN such that

(a.b)R(c.d)and (c.d) R(e. f).

e e} ()= (oe) (e = ar = e

= (n’,b}ﬂ'(e,f}; (according to the definition of the relation Ron M xN)

Thus (a.b)R(c.d) and (c.d)R(e, f) = (a.b) R(e. )

[(2.6)]={(x. ») e NxN:(x,y) R(2.6)}
= {{x,y} eNxN:3x= y}

={(x.3x) : x e N} ={(1.3).(2.6).(3.9)s.000rrn.}

Then

11




33 1
1 -1 2
MNow,|A|=|3 4 =5|=L12-5)+1{9+10)+2(-3—8)
2 -1 3
=7 +19-22=4+0
7 -19 -11] 7 1 -3
adid=] 1 -1 -1 =|-19 -1 11
-3 11 7 -11 -1 7
7 1 -3
-1 1 1
= AT =—adiA==|-19 -1 11
| Al 4 11 1 7
2.5
AX =8
= X=A"'B
[x] r 7 1 -3 7
= yzi -19 -1 11 —5|
z =11 -1 7 12
- - - J 1.5
x 49 -5 - 36
= v =% =133 +5+ 132
= _—??+5+8-4
[x7] ] x z
= =l 4] 1= 1
vi=g| 4] = |v|
L= _12J zJ 3
Equating the corresponding elements, we get
x=2, y=1,z=3
3 Let I= K}S dx = e dx !
ﬂ.-'61+'\||rtanx 1'(.-"61_'_'\"[5].111—
Joos x
I:"}r:‘} Jocos x dx 1
ﬂfﬁw."cmx+,.,|’5inx
=ﬂj.-3 Jcns[%+%—x)dx 1
ﬂfﬁ,Jcos[E+E—xJ+Jsin(£+H
3 [ 3 .
I_""r‘:; Jsin x dx
_ﬂfﬁ."."ﬁi_nx+,“|"cmx 1
n/ 3 o fcos x
Adding (i) and (if), 21 = _|' SN X P ACOS X n
Hfﬁ,.ll’sinx+\,fcosx
w3 <
21 = Idx:[x];ié_ 1
S G
f—i[E_E]_i 2n T
T2zl el 2 6
L
12

12




OR

bx +7 bx + 7
Let I:J-x—drzj-r— dx
Jx =5 (x—4) JxZ —9x+20
Now, Let 61+?=A.di(_r2—9x+2m+3
x
6x+7=A(2x -9+ B
= bx+7=2Ax-9A+ B
Comparing the coefficient of x, we get
2A=6 and -9A+B=7
A=3 and B=34
3I(2x - 9) + 34
o[z,
Jx? —9x+20
dx

:31- (2x — 9) dx

1|||x2 —9x + 20

I= 3!1 +34}2
(2Zx — 9 dx

N S
Jx2 —9x+20 Jx2 —9x+ 20
= 6 4/x2 —91+20+341ng|(x—§]+\|||xz —91+20|+C

+34_{

1,I'x'?— —9x + 20

where I, = J-

35

Let r,  be the radius and height of the cylinder inscribed in the sphere of radius R.
Using Pythagoras theorem
4r? + h?* =4R?
2 _ ;2
= #2_ ¥ e (D)

Volume of cylinder = V = nr2h

2 2
= V=n,l{u]=nR2h—%h3

4
v _ o r2 37,2 L (iD
dh 4
For finding maximum volume
av_ 0 — R = Ejﬁ
dh 4
2
= h=—R
N3
Differentiating (i) again
d2v 61T
=——h
dh? 4
d2v 3:-:[ 2 J
=——""| — R |=—+3Rn=0
=z 2
dh [;,:ER] 2 L3
Hence volume is maximum when i1 = 2 R.
3
2 _ g2
Maximum volume = V ] = u
2R 4+
b=
3
e
aR?2 _ AR ]
v = m e ZE 3
_ZTER —‘?R2 —41‘1:!:'1L ; cubic units
T3 3 343 o
OR

13




Let r be the radius and & be the height of the cylinder of given surface s. Then,
s =mr? + 2mhr
2
5 — T
h=—— )
2mr ®
Then v=mrZh=mr2 | 2T [From eqn. (#)]
21r
sr—qrs
o =
2
dz s — 3rr2 :
oz o o (i)
dr 2
For maximum or minimum value, we have
do
=0
dr
s — 3mr? 2
= —_— =0 = 5 = 3mr
2
= nr? + 2mrh = 32
= r=h
Differentiating equation (i) w.r.t. r, we get
2
'i—; = — 3mr <0
dr

SECTION E

36 i) A=xy=x(P-2x)/2

i) dA/dx=0; x =P/4

ii) dA/dx greater than 0, x belongs to (0,P/4)
dA/dx less than 0, x belongs to (P/4,P/2)
x=P/4 =y
OR
Second derivative = -2 (less than 0)
So maxima
Point= x=p/4 =y

37

Mow, revenue = sale price x number of items sol

__ 10000 2000 18000 2.3
| 6000 20000 8000 :

1
25000 + 3000+ 18000 46000
~ | 15000+ 30000+ 8000 | | 53000

1), 46000

2) 53000
.. Total cost in each market is given by
2

AC = | 10000 2000 18000 1
6000 20000  S000 0.5

_ [ 20000 +2000+9000 | [31000
- 36000

12000 + 20000 + 4000

MNow, Profit matrix = Revenue matrix — Cost matrix
__ | 46000 31000 ( | 15000
T 53000| | 38000 | | 17000

3) 15000 OR 17000

38. 1) 6
2) 18

14
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1. This question paper contains - five sections A, B, C, D and E. Each section is compulsory. However,
there are internal choices in some questions.

2. Section A has 18 MCQ’s and 02 Assertion-Reason based questions of 1 mark each.

3. Section B has 5 Very Short Answer (VSA) type questions of 2 marks each.

4. Section C has 6 Short Answer (SA) type questions of 3 marks each.

5. Section D has 4 Long Answer (LA) type questions of 5 marks each.

6. Section E has 3 source based/case based/passage based/integrated units of assessment of 4 marks
each with sub-parts.

BLUE PRINT
Sl.no | CHAPTER MCQ1 CBQ4 |2 3 5 Total
MARK MARK | MARKS | MARKS | MARKS 38(80 marks)

1 Relation and 1+1+1 1* 1 5( 10 marks)
Function

2 Inverse 1+1+1+1 4(4marks)
Trigonometry

3 Matrices 1+1 1 1 4(8marks)

4 Determinants 1 1* 1 3(9 marks)

5 Continuity and | 1+1+1 1 1* 1* 6( 13marks)
Differentiability

6 Application of 1+1+1+1 | 1 1* 6(13 marks)
Derivatives

7 Integrals 1+1 1+1 1 1* 6(14 marks)

8 Application of 1+1* 2(6 marks)
Integrals

9 Linear 1 1 2(4marks)
Programming

Each student 1 graph

15




