This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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General Instructions :

1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 65/ASS/3, Set—[A] on the Answer-Book.

5 (a)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any

one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
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Note : (1) This question paper consists of four Sections, viz., 'A', 'B', 'C' and 'D'
containing 33 questions.

(i) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks ecach.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.
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SECTION - A
gog — A

2 -3 5 4
1 If X+ = , then X is equal to : 1
1 —4 3 0

Iy X{z _3}{5 ﬂ%, @A X TOET ¥

1 4 3
N 3 1] . -3 -7
Ol P ® |,
c 71 o [37
© |, 4 ™\,
2 The principal value of cos ! (—%j is : 1
i 1 .
cos -3 @ & A T
R 5 T
(A) 3 (B) 5
o b 5
© 3 D) =
. sin
3 lim a is equal to 1
X—>T X—T
lim sin x
X—>T X—T %
A) -1 (B) 1
C D z
© = ©) 3
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o 3 . .
4 Derivative of !0 X with respect to x is : 1

3
x % ama ™ Y Hr ermes o

2 2 3
(A) eltan” xsectx (B) 3™ *tanxsecx
3 3
(€) 3e™ *.tan® xsec® x D) 3e™ *.tan? x
5 When all the conditions of Rolle's theorem are satisfied for the function 1

f (x):xz, X € [—1, 1], then the value of point C which verifies the theorem is :

W T % W % @l R, B f(x) =27, xe[-11] | Ege @ fag
C & 98 99 & 39 YHY bl G@ud &Ial ©, oRM

A) -1 (B) 0
C) 1 D 1
(© ®) 3
6 J.(l—x)w/;dx is equal to 1

~ll(l—x)w/;dx IO T

3 5 1 Vx
@ g e e
2 2 2
© e ) 35
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7 Distance of the point (1, -2, 4) from the plane Sx—y+2z-6=0 is 1
fg (1, 2, 4) & ¥\dd Sx—y+2z-6=0 & T ¥ :

5 9
(A) 530 (B) 50
C = D —9
©) m (D) \/ﬁ
8 Two statements p and ¢ are given 1

p . If a number is divisible by 3, then it is divisible by 9 also.

g : If a number is not divisible by 9, then it is not divisible by 3 also.
Which of the following is true?

(A) g is negation of p (B) ¢ is converse of p

(C) g is contrapositive of p (D) None of the above

q HIT p A ¢ U ¥

p: A BE " 3§ fawfaa sl 3, o 98 9 w 1 fawifsa sR

g : A By gea 9 ¥ fquisa & el ¥, A we 3 9 A1 fawifa wE ee
=1 5 ¥ a9 a3 §7

(A) g FoEm % p @ (B) ¢ fa@m ¥ p @
(C) ¢ WfaeTH® T p & (D) SUUE H ¥ ®i3 el
9 The value of cot(tan_loc+cot_loc) 1s 1
cot(tan_loc+cot_]oc) B AN T
A) 0 (B) 1
C kid D) —
©) 4 (D) >
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10 J‘cos 2x dx 1s equal to 1

Icos2xdx SECEE S

in2
(A) 2sin2x+C (B) - sz *+C
in2
(C) -2sin2x+C (D) sz ZiC
SECTION - B
g — g

11  Write the component statements of the following compound statement and check 2
whether the compound statement is true or not.

"All prime numbers are either even or odd".

= i ®ae & "ee wu faRgu dor g e @ goar @ S sieg|
‘gl Y & 41 o 99 ¥ ar fqum)”

12 Using determinants, show that the points (a, b+c), (b, c+ a) and (c, a+ b) 2

are collinear.

ARl W TEN s ge, awEe 6 fag (a.b+c), (b, c+a) T (c,a+b)
@ 2
= &
13 If x+,[y=5. then find o at (9. 4. 2

d
IR S B ORI L

': [ Contd...
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14

15

16
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B
Show that y=Ax+—, x#0 is a solution of the differential equation
X

2
xzdy dy 0

+X——-y=
a2 de o
B 2d?y  dy
gy 6 y=Ax+—, x#0, srasda e X —5+x—-y=0 %1 %
X dx dx
TALN

Show that the relation R = {(a, b):a > b} on N is transitive but not symmetric.

39TiEy o W N gwrg RS 6 R ={(a.b):a > b} g uiia ¥, wees &
T wEh el |

—> VAN
If 4 i

—> VAN VAN VAN —> VANEEEVAN
=21 b=i

VAN AN
—j+k,b=i-3j-5k and ¢ =i-j- 4k then find a unit

> - -
vector parallel to 34 —pH +2 ¢ .

NOAA A -> A A AN -> - -
aﬁ‘?a—2l—]+k b—l—3] Ska c=i—-j—-4k EM3a-b+2c ®
AR Ueh qh Ge9l A i

OR / Jyan

Show that the points 4 (0, 1, 2), B (2, -1, 3) and C (1, -3, 1) are vertices of

an isosceles right — angled triangle.

q9ize 6 fog 4 (0, 1, 2), B (2, -1, 3) @& C (1, -3, 1) T% Twapol wHigag Bryw
% ¥ fog %)



SECTION - C

g - q

-1 3 5

17 Express 4=|-6 8 3| as a sum of a symmetric and a skew symmetric

-4 6 5

matrix.

-1 3 5
A=|-6 8§ 3| @ TH TUHA T TH foum AP ogE &k AN % wW A
-4 6 5

TR BN |

.2 dy
18 If sin” y+cosxy =m, then find d_
x

d
IR sin’y+cosxy=n ¥, @ d_ic; A BT

19 Evaluate

qH T BT

jx(Z —x)" dx

20 Using properties of determinants, prove that

TR B e W wE W g, Rre AR

at+b+c —c -b
—c a+b+c —-a :2(a+b)(b+c)(c+a)
-b —a a+b+c
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21 Let 4 = R—{3} and B = R—{1}. Show that the function f:4—> B 4

x—2
defined by f (X)Z 3 is a bijective function.
x—2
A A =R-{3, @M B=R-{1}. 395 & e f:4—>B & f(x)=x_3
R GG € T Uhdhl STT8Eh ®eld & |
OR / 3y
4x+3 2
If f (x) = PR X # g, show that 'fof" is an identity function. What is the inverse
x_
of f?
4x+3 2
I f(x)=6x_4, xE ¥, a1 39iET Re fof TH FHE BT | f @1 U@
FAT R 87
22 Determine the values of a and b for which the function f(x) is continuous 4
t X= -
T

a dIT b % TE WM T BINU N 9 BT f(x), Y= wEE E -

2
COS X T
, X >—
T—2x 2
f(x): 2a +1 , ng
b(l—sinzx) -
—2 , X< —
2¢cos” x 2
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23  Write in the simplest form 4

T@dq w9 § fafau

24  Find the equations of tangents to the curve X - y+2x+6=0 which are 4

perpendicular to the line x+14y+4=0.

TGh x—y+2x+6=0 % IT Wl T@EN b GBI @ BT S @l
x+14y+4=0 W @ T

25 Find : 4

A BT -

j(sin—l x)2 dx

26 The foot of the perpendicular drawn from the point P(—2, -1, —3) to 4

the plane is A(l, -3, 3). Find the vector equation of the plane.

g P(-2.-1.-3) ¥ 1% T9aa W @ & a& A(l,-3,3) ¥ wuaw @ |e
DI T BT
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27 Show that the lines 4

/ x=5 y-T7 z+3

d
1 4 4 5 an
x—-8 y—-4 z-5
12 : = =
7 1 3
intersect and find their point of intersection.
geizy for ‘@
x-5 y-T7 z+3
[ - = =
Ty Ty s
x—-8 y—-4 z-5
12 : = =
7 | 3
gisal ¢ R didwed fag §d &g
OR | 31yan
- - - > -
If @ and p are two vectors such that | @+ b |=|a| , then prove that

- - . -
2a + p 1is perpendicular to p .

af @ qO p @ R T B E B | a+ b |=|a|, A Rim BiR

- -

_)
2a +p, p WHAS B

28 Solve the differential equation 4

TIRA THIBIT Bl TA BT

x2y dx—(x3 +y3)dy:O

OR | @

Solve the differential equation

TIRA THIBIT Bl TA BT

dy 2
X——yp=x
dx Y
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SECTION - D

gog - §

29 Show that the height of the closed cylinder of given total surface area and 6
maximum volume is equal to the diameter of its base.

3MEY b 9= TG S, [Ta® o IO &= fodT T 8, &1 SIEa Sifidhad
TN O9 S9%] SO 9% ONUR & A &b gUET Bl

OR | 3¥ar
Find the intervals in which the function f(x)=sin3x, [0, g} is
(i) increasing (ii) decreasing.
T f(x):sin3x{0,g} % [T 9% o Sd @MU WEl %a

() T ¥ (i) TEEE 3|

x=2 y+1 z-2
3 + 2
the plane 2x—-3y+z—-5=0. Also, find the angle between the line and the

30 Find the coordinates of the point where the line intersects 6

plane.

x=2 y+l z-2
W o=

fog @ ¥ *fT T 3T @ qO1 g9ad % S d1 B Wl T i |

qar FId@ 2x—3y+2z-5=0 W& yfo®e B T I
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31

32

5 3
If A:{ . 2}, then find the value of ), so that A% =2A+71. 6

Hence, find A1

5 3

afg A:{
-1 =2

}%,FﬁAZ:XA+7Iﬁ7\,WW§WW|3‘H'@( A7 T

I |
OR | st¥a

Find the inverse of the following matrix, using elementary row operations.

0 1 2
A=|1 2 3
3 1 1
Draw a sketch of the region bounded by the parabola y2 =6x and the 6

line y =2x. Using integration, find the area of this bounded region.

TWaed > = 6x TUT @ y=2x & S RR &N B WE GRA| GEHAT B
TANT B BU, 3@ P &F & &F%A S Sl
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33 A dealer deals in two items - fans and sewing machines. He has only 6
% 57,600 to invest and a space for atmost 20 items. A fan costs him ¥ 2400
and a sewing machine ¥ 3600. He can sell a fan at a profit of ¥ 180 and a
sewing machine at a profit of ¥ 220. Assuming that he can sell all the items that
he can buy, how should he invest his money in order to maximize the profit ?

Formulate this as a linear programming problem and solve it graphically.

e AU & Igell 9 aur faars AN @1 AR wHar 31 39k U EuR |
T & fag waw@ T 57,600 & ofX sifaepas 20 a&gstl & @A & T 2| Th
U @ e < 2400 qUT UH fa@i wH @ ge % 3600 ¥ A9® UWH W @l
T 180 @9 WX qUT UH @ e @l T 220 WM WX 99 HahdT 1 I8 A U
for = @Rl 33 Al I 99 §hal ¢, SAUHaH @Y U HTT & [ S 9T
g fohe TR AR H @ Aoy 7 36 Xase I g9en % &9 # fafey ek
AW & F@ i
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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General Instructions :

1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 65/ASS/3, Set— on the Answer-Book.

5 (a)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any

one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
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[Maximum Marks : 100

gy : 3 "L [quie : 100
Note : (1) This question paper consists of four Sections, viz., 'A', 'B', 'C' and 'D'
containing 33 questions.

(i) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks ecach.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRer: () A YT A P 33 9T ¥, S AR @Sl ‘&, T, W T H favia 2|

(i) |- ¥ YT W& 1 ¥ 10 9% Sgabedd 99T &, s ude & fg 1 o
Freifd ¥ 1 uls 997 7 (A), (B), (C) @ (D) TR ferey fow 7q ¥, e &8
TE 2| SN el faeheq g & quT Ul Sa-gRamr ¥ (A), (B), (C) steran
(D) o T &, TAX & W9 H foTae ¥ 39 g9 &b IA% < & fow &g erfafea
Tay el fear S|

(iii) |UE—‘A’ § YT TN 117 16 T 3T WI—ITLT YT & AT T % 2 3k Freiia
|

(iv) @R— F YgT W& 17 T 28 I WY ITT U ¥ T U % 4 3k Freifea ¥

(v) @UE—‘T ¥ YT TEAT 29 ¥ 33 T Sr-IqUT YT & TAT Wk b 6 37k i ¥

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed 1 U9 9l wel H 9§ oNUBl Uh ¥ fUhew '@ HAT B
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SECTION - A

g — A
. sin x
1 lim is equal to 1
X—>T X—T
lim sin x
X—>T X—T %
A) -1 B) 1
C D i
. i
(© ©) 3
.. 3 . .
2 Derivative of @0 ¥ with respect to x is : 1
tan3 X
X% 9uE e H AHAST &
2 2 3
(A) e3tan xsec” x (B) 3 e X tan ysec x
tan3 X 2 2 tan3 x 2
(C) 3e -tan” xsec” x (D) 3e -tan” x
3 Distance of the point (1, -2, 4) from the plane 5x—y+2z—-6=0 is 1

fg (1, 2, 4) & @9ad Sx—y+2z-6=0 § T ¥ :

5 9
(A) 50 (B) 30
15 9
©) E (D) E
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5 4

4 The value of cot(tan_
cot(tan_loc+cot_loc) B AN T :
(A) O
o =
© 3
2 -3
5 If X+ =
1 -4 30

“rf 30

1 —4
R 3 1]
(A) 2 4
c (7 1]
©) 4 4

-1
6 J‘xx—z dx is equal to :

x—1 )

1
A) logx+—+c
X

x3

1
) ———+c
©) 23

65/ASS/3-311-B |

(D)

3

oc+cot_1oc) is 1

(B) 1

2

}, then X is equal to : 1

}%,eﬁX@m@r{%:

-3 -7
(B) }

3 7
D) }

B) —=-tc

(D) logx—x?+c
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7 J‘cos 2x dx 1s equal to 1

jcos2xdx gL B

. sin2x
(A) 2sin2x+C B) - C
. sin2x
(C) -2sin2x+C (D) 5 +C
.. -1 1) .
8 The principal value of cos _E is : 1
1 .

cos —5 @l & HIT T

A I B I

@) -3 ®B) ¢

c 27T b ST

© 3 D)
9 When all the conditions of Rolle's theorem are satisfied for the function 1

f (x):xz, X € [—1, 1], then the value of point C which verifies the theorem is :

S U F W & @, we f(x) =27, ve[-11] W age § @ fag
C® 98 A I 30 Y9I HI H&Id Bl §, BRM ¢
A -1 (B) 0

1
© 1 ) 7
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10 Two statements p and g are given 1
p . If a number is divisible by 3, then it is divisible by 9 also.
g : If a number is not divisible by 9, then it is not divisible by 3 also.
Which of the following is true?
(A) g is negation of p (B) ¢ is converse of p
(C) g is contrapositive of p (D) None of the above
A BAT p Ul ¢ faw ¥
p: R B G 3 Y faWia B %, A A® 9 ¥ o fawifea &R
g : R BE dEw 9w fawlia T el ¥, @1 I' 3 W A1 fawla e eRl
9 o &9 a3 57

(A) q FNEs 2 p @ (B) ¢ faam ¥ p &
(C) ¢ widu=TH® T p @I (D) IUed H ¥ @iz To
SECTION - B
gE — q
11  Write the component statements of the following compound statement and check 2

whether the compound statement is true or not.
24 is a multiple of 2 and 5'

= i ®ae & "ee wu faRgu dor g e & goar @ S sieg|
24, 2 & 5 @& o ¥

d
12 If x+,y =5, then find d—i at (9, 4). 2

d
7 Jrey=s ¥ W RE O 49w o T Bk

13 Show that the relation R = {(a, b):a >b} on N is transitive but not symmetric. 2

39T {6 weea N R @ RS 6 R ={(a.b):a > b} g ufvafid ¥, wimes &
W] g T )
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14

15

16
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If

- A > A -
a=2i b=1i- c

~>

A A A A A A .
2i—-j+k, 3j-5k and ¢ =i - j—4k, then find a unit

- > >
vector parallel to 34 —bH +2 ¢ .

NN AN

N - A A A - A
A g =2i—j+k,b=i-3j-5k T ¢ =i

NN s - > >
—j-4k EAM3a-b+2c B

U Uh U AE9T 3 diNg |
OR / 1yt

Show that the points 4 (0, 1, 2), B (2, -1, 3) and C (1, -3, 1) are vertices of

an isosceles right — angled triangle.

q9mzn o6 f&g 4 (0, 1, 2), B (2, -1, 3) @ C (1, -3, 1) THh GH®T GHIEAE Brgst
% 9N &g 2

Using determinants, show that the points (a, b+ c), (b, c+ a) and (c, a+ b)

are collinear.

ARl B wEN B gU, qwiEe fF fg (a.b+c). (b, c+a) T (¢, a+b)
SRS

B
Show that y=Ax+—, x#0 is a solution of the differential equation
X

x> dx
B Sd*y  dy
qofsy 6 y=Ax+—, x=0, s@®wa gheer X —5+x—-y=0 71 %
X dx dx
TALN



SECTION - C

g - q

17 Let 4 = R—{3} and B = R—{1}. Show that the function f:4—> B 4

x—2

defined by [ (x): is a bijective function.

x—2
x—3

WM A = R—{3} Q@ B = R—{1}. q9f5W & wew f:4—>B & f(x)=

T IR ® U The! SBEH Hold & |

OR / 3y
4x+3
If f (x): P X 755, show that 'fof" is an identity function. What is the inverse
of f?
4x+3 2
IR f(X)=6x_4, x# 3 T, @ aeEu T fof T TEE WA | £ @ U
HAT R’ 7
18 If 4t and 4hfdd2y fl 4
= ==t t ==,
X anyt, en fin dxza 5
1 dzy
e x=4r T y=—F @ I=7 W Faﬁa?ﬁ%ﬂm
X
19  Evaluate : 4
A FA BT
0
j|x+1|dx

-4

': [ Contd...
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20 Using properties of determinants, prove that 4

arfrel & TUTEEl w1 wERT BRd 35U faw #ifie

x+4 2x 2x
2x  x+4  2x |=(5x+4)(4-x)
2x 2x  x+4

21  Write in the simplest form 4

aad '9 H fafag

22 Find the value of k£ for which the function f(x) is continuous at x =0. 4

k& 98 O 3| g NE W %wed f(x), x=0 T gad 3|

(k+1)sing(x+1) , x<0
f(x): tan x —sin x

x3

, x>0

23  Find : 4

sd %IRTQ :

f(sin”" x)2 dx

65/ASS/3-311-B | 9 52 [ Contd...



24  Show that the lines 4

/ x=5 y-T7 z+3

d
1Ty 1 5 an
x—-8 y-4 z-5
12 . = =
7 1 3
intersect and find their point of intersection.
geizy for Y@
x=5 y=-T7 z+3
l - = =
Ty Ty T s
x—-8 y—-4 z-5
12 : = =
7 1 3
gfoesal ¢ SR Wiaeed fag sa &g
OR |/ 3yt
- - - > -
If a and p are two vectors such that | a+ b |=|a| , then prove that

- - . -
2a + p 1is perpendicular to p .

af @ qO p @ R T B E B | a+ b |=|a|, A Rim BiR

- - -
2a +p , p WAS T

-1 3 5
25  Express 4=|-6 8 3| as a sum of a symmetric and a skew symmetric 4

-4 6 5

matrix.

-1 3 5
A=|-6 8 3| @ TH TEHd T TH fouw wEl@ ogE & A % w4 A
-4 6 5

TR BN |

65/ASS/3-311-B | 10 52 [ Contd...



26 Find the equations of tangents to the curve X - y+2x+6=0 which are 4

perpendicular to the line x+14y+4=0.

T o —y+2x+6=0 b 1 W T@el FH GG @ BINY WY@

x+14y+4=0 W T Z|

27 Solve the differential equation 4

TghA THIBIT Bl A BT

xzy a’x—(x3 +y3)dy=0

OR |/ 3¥an
Solve the differential equation
TIHT TUIGI Dl & DI
dy 2
X—-—-y=x
dx Y
28 The foot of the perpendicular drawn from the point P(—2, -1, —3) to 4

the plane is A(l, -3, 3). Find the vector equation of the plane.

g P(-2.-1.-3) & & wa@ WX &9 & ae A(1,-3.3) ¥ ' @ At
DI T BT

65/ASS/3-311-B | 1 52 [ Contd...



SECTION - D

g - ¢

5 3
29 If A:{ { 2}, then find the value of ) , so that A2 =aA+71. 6

Hence, find A1

5

afg A:{ _32} TA A2 =AA+7] ® ) H A IE BTl @ 47! s

HINTT |
OR | 3

Find the inverse of the following matrix, using elementary row operations.

0 1 2
A=|1 2 3
31 1
30 Draw a sketch of the region bounded by the parabola y2 =6x and the 6

line y =2x. Using integration, find the area of this bounded region.

TWaed 2 = 6x TUT W@ y=2x & S RR G B WE GRA| GEHAT B
AR B gU, 3@ R &F & &F%a S| sig|

65/ASS/3-311-B | 12 52 [ Contd...



31

32

Show that the height of the closed cylinder of given total surface area and

maximum volume is equal to the diameter of its base.

39 o6 S agRig So, e @ I8™ &%a 33T T 7, &6l STaa STdhan
TN W9 S9! SO IH% YR & A &b g9 el

OR | 3yan
Find the intervals in which the function f (x):sin3x, {0, §:| is
(i) increasing (ii) decreasing.
T f(x):sin3x{o,ﬂ % [T 9T oraue T @IT SEl waw

() TgHE ¥ (i) TEEE ®)

x-2 y+l_z-2
3 4

Find the coordinates of the point where the line intersects

the plane 2x—-3y+z—-5=0. Also, find the angle between the line and the

plane.

x-2 y+l_z-2
3 4 2

fag @ Ta +fW T 3T Y@ qO1 g9ad &% S H1 B Wl T g |

geell

qar FId@ 2x—3y+z-5=0 W& yfo®e HW T 39

6

65/ASS/3-311-B | 13 52 [ Contd...



33 A bakery shop makes two types of cakes. Type-I cake requires 200 g of 6
flour and 25 g fat and Type-Il cake requires 100 g of flour and 50 g of fat.
Find the maximum numbers of cakes which can be made from 5 kg of flour
and 1 kg of fat assuming that there is no shortage of other ingredients used

in it. Formulate this as a linear programming problem and solve graphically.

Th IHU B GHM & YHN & B T o Ted UHK b dHh § 200 UH ST
AT 25 UM AT B SETRAT Bl & qAT AL B & Hhb H 100 AW 3T qe
50 T FET Sl ATl Bl &1 T8 AFG T 6 o et S 3% §AW § gAn
T ¥ B wis B A T A T B 7 S5 femm emer qen 1 fen awn 9 siftream
fohd™ %% S S W ©| 3 (ah YU @91 % ®9 W fWrey q9r o
R ' B

65/ASS/3-311-B | 14 52 [ Contd...
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FEAT S|
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FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
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[Maximum Marks : 100

gy : 3 "L [quie : 100
Note : (1) This question paper consists of four Sections, viz., 'A', 'B', 'C' and 'D'
containing 33 questions.

(i) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks ecach.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRer: () A YT A P 33 9T ¥, S AR @Sl ‘&, T, W T H favia 2|

(i) |- ¥ YT W& 1 ¥ 10 9% Sgabedd 99T &, s ude & fg 1 o
Freifd ¥ 1 uls 997 7 (A), (B), (C) @ (D) TR ferey fow 7q ¥, e &8
TE 2| SN el faeheq g & quT Ul Sa-gRamr ¥ (A), (B), (C) steran
(D) o T &, TAX & W9 H foTae ¥ 39 g9 &b IA% < & fow &g erfafea
Tay el fear S|

(iii) |UE—‘A’ § YT TN 117 16 T 3T WI—ITLT YT & AT T % 2 3k Freiia
|

(iv) @R— F YgT W& 17 T 28 I WY ITT U ¥ T U % 4 3k Freifea ¥

(v) @UE—‘T ¥ YT TEAT 29 ¥ 33 T Sr-IqUT YT & TAT Wk b 6 37k i ¥

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed 1 U9 9l wel H 9§ oNUBl Uh ¥ fUhew '@ HAT B

65/ASS/3-311-C | 2 52 [ Contd...



SECTION - A

g — H
. sin x
1 lim is equal to 1
X—>T X—T
lim sin x
X—>T X—T %
A) -1 B) 1
C D =
. ad
(© D) 3
.. . . 3w .
2 The principal value of sin sm? is : 1
. —1 . 3TC % .
sin sm? @l &I HIH 7 o
A 3n B s
OB ®B) 3
271
© = D) =«
. 3 . .
3 Derivative of 0" ¥ with respect to x is : 1
tan3x
X% |uEg e H NIHAT §
2 2 3
(A) e3tan xsec” x (B) 3 e ¥ tan ysec x
tam3 X 2 2 ‘[an3 X 2
(C) 3e -tan” xsec” x (D) 3e -tan” x

65/ASS/3-311-C | 3 52 [ Contd...



Two statements p and g are given

p . If a number is divisible by 3, then it is divisible by 9 also.

g : If a number is not divisible by 9, then it is not divisible by 3 also.
Which of the following is true?
(A) g is negation of p (B) ¢ is converse of p

(C) g is contrapositive of p

g BUT p qUT g U ¥

(D) None of the above

p: U B e 3 ¥ fquwia e ¥, @ ge 9 ¥ 0 fawifa e
g : A B dew 9 ¥ fawiwa T e ®, o e 3 @ o fawfa W@ Enm

= 4 9 o9 99 B°7
(A) g FoEm % p &

(C) ¢ vfduTd® T p @l

B) ¢ fa@m ¥ p @
(D) IWE § ¥ BE Tl

5 J.COS 2x dx 1is equal to 1
Icos2x dx SOEX %
. sin 2x
(A) 2sin2x+C B) - > +C
) sin2x
(C) —2sin2x+C (D) > +
2 -3 5 4
6 If X+ = , then X is equal to : 1
1 -4 3 0

tqu'X{z _3}{5 4}%,3%)(61?@?%:
1 —4| |3 0

o 31 o[
@ 1 ® |,
c 7 1] 5 3 7
© |, 4 ()_24}

65/ASS/3-311-C |
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7 When all the conditions of Rolle's theorem are satisfied for the function 1

S/ (x)zxz, xe [—1, 1], then the value of point C which verifies the theorem is :

W U F W B w uREE, we f(x) =27, xe[-11] W age ¥ @ fag
C & 98 A9 S 39 Y99 & 9oud &idl &, &R

A -1 B) 0
© 1 O =
2
8 The value of cot(tan_loc+cot_loc) is 1

cot(tan_]oc+cot_]oc) B AN T :

A) 0 B) 1
C - D =
© 5 ©) 3
9 Distance of the point (1, -2, 4) from the plane Sx—y+2z-6=0 is 1

fg (1, 2, 4) & 99ad Sx—y+2z-6=0 § T ¥ :

5 9
A Ry ®) By
15 9
©) 70 (D) o
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10 J.(l—x)w/;dx is equal to

I(l—x)J;dx e T

3 32 5 5p 1
- -— +C -—+C
(A) > 7" (B) x 2
2 2 2
(©) $—2\/;+C (D) §x3/2—§x5/2+C
SECTION - B
gls — q

11  Show that the relation R = {(a, b):a >b} on N is transitive but not symmetric.

39Tigy o wema N @ RS 6 R ={(a.b):a > b} ara ufeiia ¥, dobe &
W] g T § )

12 Find the area of the triangle with vertices at the points (-1, -8), (-2, —3),
3. 2).

s @1 Ewa T Bivg fee i o (-1, -8), (-2, -3) @& (3, 2) ¥

X dy
, then find —.
dx

2

65/ASS/3-311-C | 6 E‘E [ Contd...



14  Solve the differential equation 2

FIHT TUIBI Dl & DINT

(ex — e_x)% = (ex - e_x)

—> VAN —> VAN —> VAN VAN VAN
a i b=i c

ACA A A .
15 If g=2i-j+k, -3j-5k and =i—j—4k, then find a unit 2

- 5> >
vector parallel to 34 —b +2 ¢ .

X U T GiE9T T I |
OR / 3@r

Show that the points 4 (0, 1, 2), B (2, -1, 3) and C (1, -3, 1) are vertices of

an isosceles right — angled triangle.

qamzn 6 f&g 4 (0, 1, 2), B (2, -1, 3) @ C (1, -3, 1) TH |6 GHiEAE Brgst
& o f&g ¥

16 Write the component statements of the following compound statement and check 2

whether the compound statement is true or not.

"All prime numbers are either even or odd".
= fg ®am & gea @wud fWfau qwr fyg wum o 9oar & S S|

‘g VT g Ir of 99§ oar fawm)’
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SECTION - C

gog - |
17  Evaluate 4
HIH =T a%liiﬂq
2
J.x(2—x)ndx
0
18 Let 4 = R—{3} and B = R—{1}. Show that the function f:4—> B 4
x—2
defined by f (x)= 3 is a bijective function.
x—2
A A = R-{3} TN B = R—{1}. 390w % e f:4>B W J‘(X):x_3
B GG € T Uhd! STTe8ed ®ad g |
OR / 3ty
4x+3 2
It f (x): PR X ig, show that 'fof" is an identity function. What is the inverse
of f?
4x+3 2
I f(X)=6x_4, xE ¥, a1 39iET e fof Uh FHE BT | f @1 GREH
HET R 7
19  Write in the simplest form 4
aaqd ®9 ® fafag

1 ._1[ 2x j 1 [1-y?
tan| — sin ) + — COS )
2 1+x 2 I+y

65/ASS/3-311-C | 8 52 [ Contd...



20 Find : 4

@ BT
j(sin_1 x)2 dx

21  Solve the differential equation 4

TIRA THIHBIT Bl TA BT

x2y a’x—(x3 +y3)dy:O

OR | 3ty
Solve the differential equation
BT THIBI Bl TA DITT
dy 2
X—-y=x
dx 4
22 Find whether the following function f(x) is continuous at x =0 or not. 4

T eive fe fe e e f(v), x=0 X Faaq ¥ ar T

coS5x —cosx

2
=1 %
—3tan§(x+2) , x<0

, x>0

-1 3 5

23 Express 4=|-6 8 3| as a sum of a symmetric and a skew symmetric 4

-4 6 5
matrix.

-1 3 5
A=|-6 8§ 3| @ TH TUHA T TH fouw wEPQ ogE & AN % ®W A

-4 6 5
e DINT |
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1/3
24  Using differentials, find the approximate value of (0-009)/ upto 3 places 4

of decimal.

aaaﬁﬁ’wmar@rgq(0.009)1/3wrasmaaés?ﬁ?wazﬁvﬁawm=r§m
BT |

.2 dy
25 If sin” y+cosxy =m, then find d_ 4
x

d
IR sin®y+cosxy=n ¥, a’_ic} A BN

26 Find the equation of the plane through the points (1, 2, -3) and (3, -1, 2) 4

x—4 y+3 z+1
1 —4 7

and parallel to the line

fagat (1, 2, -3) @1 (3, -1, 2) § TH S L T9AA Bl FHIBIT T DISTY

St XA _yH3_ztl ¥ e %
1 —4 7

27 Using properties of determinants, prove that 4

arfE B e @ wE @ g, Rre AR

at+b+c —c -b
—c a+b+c —-a :2(a+b)(b+c)(c+a)
-b —a a+b+c
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28 Show that the lines 4

Z.x—S_y—7_Z+3
by 4 5

and

x-8 y-4 z-5
12. = =
7 1 3

intersect and find their point of intersection.

Teizy fop @
x=5 y=-T7 z+3

[ - = =

Ty Ty 5 T
x—-8 y-4 z-5

12: = =

7 1 3

gicreRel & S wieed fog s @i

OR | 3¥ar

- - > > -
If a and p are two vectors such that |a+ b |=|a| . then prove that

- - . -
2a + p 1is perpendicular to p .

af @ qO 5 @ R T TER E B | a+ b |=|a|, A Rrm B

- - -
2a +p, p WAS T
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SECTION - D

gog - §

29 A dealer deals in two items - fans and sewing machines. He has only 6
% 57,600 to invest and a space for atmost 20 items. A fan costs him ¥ 2400
and a sewing machine ¥ 3600. He can sell a fan at a profit of ¥ 180 and a
sewing machine at a profit of ¥ 220. Assuming that he can sell all the items that
he can buy, how should he invest his money in order to maximize the profit ?

Formulate this as a linear programming problem and solve it graphically.

T AN I aEgell U qer e AT @ AU’ Har 1 SHe U R H
T % fu FHaa T 57,600 & SR stfusmad 20 a&gsil & @A &I T T Th
Ud @ e < 2400 qUT UH faai AW @ e % 3600 ¥ Iq® UWH W @l
% 180 @9 WX qAT UH faarg A @l % 220 @M WX 99 HahdT | I8 A U
6 a8 @idr g5 9l I 99 9hal ¢, Sffusad @Y U & & fq S ST9T
g9 fpd YR AR § T 91eT ? 39 R YREE g9 & w0 § faRae ok
M@ & &d Hig|

5 3
30 If A:{ . 2}, then find the value of ), so that 4% =\A+71. 6

Hence, find A7l

5 3

afg A:{
-1 =2

}%,Fﬁ A2 = A+7] § ) & A T g me 47! s

HIFTT |

OR | Jyan
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Find the inverse of the following matrix, using elementary row operations.

Tt dfed dichatetl & wAM g TegE W FGohH FIA DI

LN

I
w = O
—_— N =
— W N

x—2 y+1 z-2
3 4 2

31 Find the coordinates of the point where the line intersects 6

the plane 2x—-3y+z-5=0. Also, find the angle between the line and the

plane.

x—2 y+1 z-2
3 4 2

fog @ s @ kT 3T Y@r qur g9ad & S @0 BT Wl T i

geell

qur FIAA 2x—3y+z-5=0 W& yfo®e HW T I

32 Draw a sketch of the region bounded by the parabola y2 =x and the line 6

x4+ y =2. Using integration, find the area of this bounded region.

Waed y =x A0 Y@ x+y=2 % 99 B & & Ww GRA| qEHE B
TART B g 3H PR &F & &F%A S| i

33 Show that the height of the closed cylinder of given total surface area and 6

maximum volume is equal to the diameter of its base.

3MEY b 9= g S, [Ta® o ISR &= f6dT T 8, &1 STEa Sifaehad
TN W9 S9! SO IH% YR & A & gU§T el

OR | 3@

': [ Contd...
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Find the intervals in which the function f(x)=sin3x, |:0, §:| is
(i) increasing (ii) decreasing.
EAE| f(x):sin3x,{0,g} % U 9% oI T I Sl Her

() T ¥ (i) TEEE 3|
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(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.

A 37397 -

1 ghenei 49793 % U8 I8 W WWWW%@

2 PUA AU @l WG @ foh UT-US b Pl YN qUT UAI Bl I of G @ A YO IS b TEE HUX
w%lwaﬁaﬁmﬂﬁaﬂﬁﬁsqﬁ%wﬁ%l

3 SO-gRaw § qeam-fag g sruan fidse @l % stfafiad wel o erggedie faes 1 wdianet @l erirg
SEAT SR

4 ool SE-gRaen WX U Bl Bis ge 65/ESS/4, de-[A] T

5 (®) WU had f&d1/Ss Hreay § | fipe oY, aﬁwaﬁﬁﬁ%ﬁnﬁ%wwﬁw%m%

sy, &, o, U, den, qfe, Ao, e, dq, e, Sfen, e, e, qfgd,
ST, AT, B, Teepd i e
mwfgﬁawﬁ%qmamﬁ%@ﬁswﬁwwﬁwmﬁ%

(@ dfe a9 e ud ol & erfafiaa feel o wron § IR foed &, df 9edl &l @9se | 89 awil
Ffear | Tafaar st e haw sraw! s

65/ESS/4-311-A | 1 B [ Contd..

n &



Time : 3 Hours]

MATHEMATICS

T
311)

[Maximum Marks : 100

g 3 "ue] [quics : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v) Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fea: () U9 Fa 33 9T &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® T T 1 ¥ 10 I SgIbedd 99T &, o yde & g 1 o
frerifa 31 a9 999 & (A), (B), (C) @m (D) =R faeew i 7w &, v & ua
TE | ST |l foeeq g & qun oTuel Sa-gRaw ¥ (A), (B), (C) sterEn
(D) T T &, IO & &Y § T T 37 U9l & IAX o7 & U pls SAfaiied
oy T2 e s

(iii) |UE—‘a’ H YT TEAT 119 16 T 3171 T ST YT & q4T T o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA YT & T YA b 4 37 yeifea ¥

(v) @UE—T H U WEAT 29 W 33 I <1 ST W9H € TUT YA o 6 3k Taffya 21

(vi) |l 9o afrad ¥ gof ger-uw F famer T2 %, TR ot 3w wet A eridfe

fomea €1 U9 9 U9l § ¥ oMUl U B [Ihed '@ BN B
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SECTION - A

guE - |

1 If * is a binary operation defined on the set of real numbers R by

a*b=ab?, then 5* (3 *1) is equal to :
i ardiaes deel & e R W * U% fgenyrd d@fhar 3@ ger afwiia
¥ 5 a*b=ab®, @ 5*(3*1) TWER ¥

(A) 15 (B) 30
(C) 45 (D) 75
0 6 a+b
2 If matrix A=|a-b 1 3 is given to be symmetric, then the
4 3 -1

values of a and b respectively are :

0 6 a+b

fam 2 6 A=|a-b 1 3 | u% @fHa oege ¥l @ T b & WN HAM: &
4 3 -1

(A) 6, 4 (B) 3, -1

©) -1, -7 (D) 35, 1

3  The slope of the normal to the curve y=2x2 +3sinx at x = 0 is
Xx=0 W ah y=2x>+3sinx % oifiea & yEuEr ¥
(A) 3 B) -3

1
D) -3

(©) 3

3

65/ESS/4-311-A | 3 B [ Contd..



1 bc a(b+c)

4 Value of I ca b(c+a) is : 1
1 ab c(a+b)
1 be a(b+c)
1 ca b(c+a) e I
1 ab c(a+b)
(A) ab+bc+ac (B) 3(ab+bc+ac)
€ 0 D) 1
) . |2k 3 ) .
5 The value of k& for which the matrix 6 4 has no inverse is : 1
2k 3 . .
ka9 o e % fag e 64WWHWH€[%:
N 2 oo
» -3 B) —3
) - D) =
© D) 3

d
6  Integrating factor of the differential equation a’_y —ycotx =2x+ x% cot x is : 1
X

aHA THIH I %—ycotx:2x+xzcotx Dl GHIhAA TUTh % :
X

(A) cosecx (B) cotx

(C) -—sinx (D) sinx

65/ESS/4-311-A | 4 B [ Contd..



7 f:R— R is a function defined by f(x)=2—3x. If ng_l, 1

then g(x) is equal to :

% f:R—>R W f(x)=2-3x gw ufenta ¥k g=r",

@ g(x) TR

A 1 B 2—x
x—2
©) 3 D) x+2
N N
8 If|a|=\/§,|b|=2 and Z.;:ﬁ, then the angle between 1
— -

a and p is :

a | al=B.bl=2an 2. 2B @ o Xy Faam AT

(A) 0 (B)

wl|a

© 3 (D)

o a

65/ESS/4-311-A | 5 B [ Contd..



9  Contrapositive of the statement 'If a triangle is equilateral, then it is 1

isosceles' is :

(A) If a triangle is not equilateral, then it is not isosceles
(B) If a triangle is isosceles, then it is not equilateral
(C) If a triangle is isosceles, then it is equilateral

(D) If a triangle is not isosceles, then it is not equilateral
HIT Gl BE S g9EE 3, O 9% wHigEg 8 B UEAEE §
(A) Rk B Brys waE T ¥, @ T iy T R

(B) afc @5 BYs wfgag &, @ 98 ¥9EE Tl ©

(€) afe =iz Frys wofaag & A 9 wE €

(D) 3kt ®z B9 §HlEsE Tl 5, A I THAR Tl ©

X
10 dx is equal to : 1
".1+x2 .

I xzdxw%:
1+x

2
1 1 (1+x2)
(A) Etan_ x+c (B) > i
2
1 5 (1+x2)
(C) Elog|1+x |+ ¢ (D) 2 +c

65/ESS/4-311-A | 6 B [ Contd..



11

12

SECTION - B

gus - q

. 3
logsin x d
If y=%, then find _y.
x dx

(logsinx)3 dy
g y=————— % @ ol HIT|

X

Find the interval in which the function f (x):x4 —%x3 is

(1) increasing (ii) decreasing.

T f(x):x4—%x3 % T 9 oW W ARG SR e
(i) ad== % (i) g™ %)
OR / 3t¥an
The length x of a rectangle is decreasing at the rate of 4 cm/min and

the width y is increasing at the rate of 3 cm/min. Find the rate of change

of area, when x = 5 cm and y = 2 cm.

s M H adE x, 4 9N/ @ X ¥ g W T 9w 9=E y, 3 e/fme @
WAL TG x=5qNqay =2 TN &, A ATT & &F%had ¥ Iaa

B T T HINTT |

65/ESS/4-311-A | 7 B [ Contd..



13 (i) Write the statement p using 'if and only if"' 2
p . 1If you watch television, then your mind is free and if your mind

is free, then you watch television.
(i1)) Write the negation of the statement '80 is a multiple of 4'.
(i) = ®99 p & IR R Haw AR & T A L faRaQ)
p : T T THIGEE @A ¥, SMUB! AN o ¥ o afy emuer femm
A ¢, A S AIfaeE S@d |
(i) w80, 4 & o ¥ w1 Fed fafawl

14 Evaluate : 2
A A BT -

15 Find the vector equation of a line passing through a point with position 2

A A A N N N

vector j — j + 2k and parallel to the line joining the points 2/ + j+ 7k and

N

3?+4j—12.
o Xl @ AR S S B S Ref wRe (- 42k TR TH g
& ET W T q e 204 4Tk T 3744k @ T A
& g T

16 Given that the points P (3, 2, —4), O(5, 4, —6) and R (9, 8, —10) are 2
collinear, find the ratio in which point Q divides PR.
fer mn ¥ 6 g P(3, 2, 4), O(5, 4, —6) T R(9, 8, —10) T@d™ ¥
qT AU T wie Ed &g O, PR #1 fawiia &iar 1

65/ESS/4-311-A | 8 B [ Contd..



SECTION - C

gls - 9

17 Find 4
SId Eﬁli%ﬂQ
J. 2x+3

\/x2+4x+1

dx

18 Determine the values of @ and b for which the following function f(x) 4

is continuous at x = 0.

a d b ® WH TG Be BT w e we f(x), x=0 W Taa 3

1-cos4dx
—2 . x>0
8x
f(x) =41-a , x=0
b sin 2x x<0
5x
19 Find the foot of the perpendicular from the point 4 (0, 2, 3) on the 4

line

I_x+3_y—l_z+4
5 2 3

g 4(0, 2, 3) & @

l_x+3_y—1_z+4
5 2 3

T T H IR I BT

65/ESS/4-311-A | 9 B [ Contd..



20 Solve the differential equation : 4
b FHIDHIOT T HISY

d 1
o

dx sinzxcoszx
OR / 3@t

Find the particular solution of

seczy(1+x2)dy+2xtany dx=0,

s
given that y:Z’ when x = 1.

STIhA  HIB LT

seczy(1+x2) dy+2xtany dx =0

T
w%&mwmm,ﬁm%%y=z,mle%|
1 2 2
21 If 4=|2 1 2|, verify that 42 -44-57=0. 4
2 2 1

1 2 2
IR 4=|2 1 2| % o wohg AT fF 42 -44-57=0.
2 2 1]

22  Find the equation of the plane passing through the point (-1, —1, 2) 4
and perpendicular to the planes 3x+2y—-3z=1 and S5x—-4y+z=5.

(-1, =1, 2) ¥ THY 9 Iq@ GHAA BN GHIGIOT @ BN S G
3x+2y-3z=1 @ Sx—4y+z=5 W T T

65/ESS/4-311-A | 10 B [ Contd..



23

24

25

26

Find / 9@ &It

J‘sin2 x0055 x dx

Find whether the relation R defined by (a, b)R(c, d ) Sa+d=b+c

on the set N x N is an equivalence relation ?

A HE 6 Tema Nx N R @& a9 R ' (a.b)R(c.d) = a+d=b+c
g1 aftfd ¥, @ uE wege @ ¥

Using properties of determinants, prove that

a a2 b+c

b b c+a =(b-c)(c—a)(a-b)(a+b+c)

c 02 a+b

N N

- A A A A
If a=i+2j+3k and _b):2z'+4j—5k represent two adjacent sides

- -
AB and BC of a parallelogram ABCD, then find a vector of magnitude 5,

%
parallel to the diagonal BD.

A A A RN A A A

Rl Z:i+2j+3k JAM b =2i+4;j-5k TR TGYST ABCD & &~
- % % . %

qeTell 4B @ BC @ Mg & ¥, @ fa@wwt pp & @k ufeer 5 @

gesr sTa HIg|
OR / 3t

4

65/ESS/4-311-A | 11 B [ Contd..



27

28

65/ESS/4-311-A | 12 B [ Contd..

Find a unit vector perpendicular to the plane of A ABC where the position

N N N

vectors of 4, Band Care 2/ —j+k, i+ j+2k and 2 +3k respectively.

A A A A A A N A

2i—j+k. i+j+2k T 2i+3k wEM A, B 7 C & Rafq @l 2

T O |9l 3 sie st A ABC % &9dd T o ol

If y=e®sinbx, then prove that

2
u—201Q+(012+l)2)y20
dx? dx

gfe y=esinbx ¥, @ fag @ivg e

2
Q—20Q+(a2+b2)y:()
dx2 dx
OR / et
2 2

Find points on the curve %+J2/—5=1 at which the normals are parallel to

X-axis.

2 2
a;g%+;—5:1wa%§amaﬁﬁrq,%mwarﬁqm,x-aa¢%5w%|

) .11 _
Find the value of x in sm(sm 1§+ cos li:I

sin(sin_]%+cos_] szl ¥ x & AF I BT



SECTION - D
gug - ¢

29 If x= cosG+logtan%,

d2 o1
then find —g at 0=—
dx 4

gy x= cos@+10gtang,

y=sin0
2
o d°y
T, @ 0=— m — 7 Il
4 dx2

30 Show that the surface area of a closed cuboid with square base and given
volume is minimum when it is a cube.
qofzr 6 s faw MU omged AW IR SMUR % I UMY Bl UK aEhd
H 9 B SIS ¥E U W BRI
OR / 3yt

Find all the points of local maxima and minima and the maximum and

minimum values on these points for the function

f(x):3x4—2x3—6x2+6x+1

we f(x)=3x" =20 —6x” +6x+1 % forq @t et whas fig qen e
Pifes g i @ifmel 5T Rgelt W shaw qm R o s R
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T
31 Draw a sketch of the curves y=cosx and y=sinx in the interval {O, 5} 6
Using integration, find the area of the region enclosed by them and the
X-axis.

I y=cosx TUT y=sinx B A {Oeﬂﬁw@fﬁmwaﬂuﬁm
HA TY T Wbl AAT x-37 & S B &F & &T%d A DI |

OR / 3@t
Evaluate :
HE =i d EI?I'RTI'{ :
™ Xsinx
e
01+cos X
32 A diet is to contain at least 8 units of Vitamin A and 10 units of 6

Vitamin C. Two types of food I and II are available. Food 1 costs
I 50 per kg and food II costs ¥ 70 per kg. Food I contains 2 units/kg
of Vitamin A and 1 unit’kg of Vitamin C while food II contains
1 unit/kg of Vitamin A and 2 units/kg of Vitamin C. Formulate this as a
linear programming problem and find graphically the minimum cost for diet
that consists of mixture of these two foods and also meets the minimal
nutritional requirements.

T MR § &9 § &9 & A& [JemH A R 10 95 faefm C 8 =i
T vER b wE v | g @ e 1 Suwey € wE were [ @ feea
50 X/ fmm e @ wared 11 @ @ma 70 I/ R ¥ wared 1 W fRefim A @ "m0
2 o/ e faefm C @ wen 1 seR/fen ), wafe e 1A fefm A
1 AT 1 g/ aur faet C &1 AT 2 S/ S 39 Ud Ee WHmd
T % w4 H faRau SeE g 99 SR &l <gAaH o Td divg e 39
IE wE el & g ¥ iR SEW gAaH SiEsdd 4ive ad © |

33 Using matrices solve the following system of equations : 6
e ffy B WM w g R e % frem @ ew df
x—y+z=4
x-2y-2z=9
2x+y+3z=1
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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(Frieai & zeeER)

General Instructions :

1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the

specified places will lead to disqualification of the candidate.

Write your Question Paper Code No. 65/ESS/4, Set—. on the Answer-Book.

(@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.

You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.

A 37397 -

1 ghenei 49793 % U8 I8 W WWWW%@

2 PUA AU @l WG @ foh UT-US b Pl YN qUT UAI Bl I of G @ A YO IS b TEE HUX
w%lwaﬁaﬁmﬂﬁaﬂﬁﬁsqﬁ%wﬁ%l

3 SO-gRaw § qeam-fag g sruan fidse @l % stfafiad wel o erggedie faes 1 wdianet @l erirg
SEAT SR

4 o SE-gREE T TS ) F1s ge 65/ESS/4, ¥e-[B] frd

5 (®) WU had f&d1/Ss Hreay § | fipe oY, aﬁwaﬁﬁﬁ%ﬁnﬁ%wwﬁw%m%

sy, &, o, U, den, qfe, Ao, e, dq, e, Sfen, e, e, qfgd,
ST, AT, B, Teepd i e
mwfgﬁawﬁ%qmamﬁ%@ﬁswﬁwwﬁwmﬁ%

(@ dfe a9 e ud ol & erfafiaa feel o wron § IR foed &, df 9edl &l @9se | 89 awil
Ffear | Tafaar st e haw sraw! s
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Time : 3 Hours]

MATHEMATICS

T
311)

[Maximum Marks : 100

g 3 "ue] [quics : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v) Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fea: () U9 Fa 33 9T &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® T T 1 ¥ 10 I SgIbedd 99T &, o yde & g 1 o
frerifa 31 a9 999 & (A), (B), (C) @m (D) =R faeew i 7w &, v & ua
TE | ST |l foeeq g & qun oTuel Sa-gRaw ¥ (A), (B), (C) sterEn
(D) T T &, IO & &Y § T T 37 U9l & IAX o7 & U pls SAfaiied
oy T2 e s

(iii) |UE—‘a’ H YT TEAT 119 16 T 3171 T ST YT & q4T T o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA YT & T YA b 4 37 yeifea ¥

(v) @UE—T H U WEAT 29 W 33 I <1 ST W9H € TUT YA o 6 3k Taffya 21

(vi) |l 9o afrad ¥ gof ger-uw F famer T2 %, TR ot 3w wet A eridfe

fomea €1 U9 9 U9l § ¥ oMUl U B [Ihed '@ BN B
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SECTION - A

gog - A
0 6 a+b
1 If matrix A=|a-b 1 3 is given to be symmetric, then the 1
4 3 -1

values of a and b respectively are :

0 6 a+b
fr g 6 A=|a-b 1 3 | us 9afyd =g %1 91 b & A HAM: &
4 3 -1
(A) 6,4 B) 5, -1
© -1, -7 D) 5, 1
1 be a(b+c)
2 Value of I ca b(c+a) 1
1 ab c(a+b)
1 be a(b+c)
1 ca b(c+a) & o ¥
1 ab c(a+b)
(A) ab+bc+ac (B) 3(ab+bc+ac)
<€) 0 D) 1

d
3  Integrating factor of the differential equation d—y —ycotx =2x+ xfeotx s : 1
X

d
TIHT  THIH T d—y—ycotx=2x+x200tx B GHAHAT R T
X

(A) cosecx (B) cotx
(C) —sinx (D) sinx

65/ESS/4-311-B | 3 B [ Contd..



- -
4 Ifla|=B.]h|=2 and Z.Z:\E, then the angle between 1

- -
a and p is :

a1 al=B.bl=2am 2. 2B @ o g Faam AT

(A) 0
(B) 3

(©)

|3

(D)

o |a

-5 1 3

5 Cofactor of a,; in 7 1 =5 s - 1
1 -1 1

-5 1 3

I -1 1

A) 4
(B) 4
(C) 2

(D) -12

65/ESS/4-311-B | 4 B [ Contd..



6  Contrapositive of the statement 'If a triangle is equilateral, then it is 1

isosceles' is :

(A) If a triangle is not equilateral, then it is not isosceles
(B) If a triangle is isosceles, then it is not equilateral
(C) If a triangle is isosceles, then it is equilateral

(D) If a triangle is not isosceles, then it is not equilateral
HIT Gl BE S g9EE 3, O 9% wHigEg 8 B UEAEE §
(A) Rk B Brys waE T ¥, @ T iy T R

(B) afc @5 BYs wfgag &, @ 98 ¥9EE Tl ©

(€) afe =iz Frys wofaag & A 9 wE €

(D) 3kt ®z B9 §HlEsE Tl 5, A I THAR Tl ©

x
7 dx is equal to : 1
".1+x2

I xzdxw%:
1+x

2
1 1 (1+x2)
(A) Etan_ x+c (B) > i
2
1 5 (1+x2)
(C) Elog|1+x |+ ¢ (D) 2 +c
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8 f:R—R is a function defined by f(x)=2-3x. If g:f_l, 1

then g(x) is equal to :

®e f:R—>R W f@)zz—%:muqﬁmﬁa%laﬁ(g=f4,

@ g(x) sueR®
A 1 B 2-x
(A) T3, B) —3
x—2
(©) 3 (D) x+2
9 If * is a binary operation defined on the set of real numbers R by 1

a*bh=ab®, then 5* (3 *1) is equal to :
i ardfaes dee & e R W * U% fgenyrd dfhar 3@ ger aiwiia

¥ R a*b=ab®, @ 5*(3*1) ST ¥

(A) 15 (B) 30
(C) 45 (D) 75
10 The slope of the normal to the curve y:2x2 +3sinx at x = 0 is 1

x =09 Ih y:2x2+3sinx%aﬁmaﬁw%:

(A) 3 B) -3

1
D) -3

(©) 3

3

65/ESS/4-311-B | 6 B [ Contd..



11

12

13

14
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SECTION - B

gus - q

(i) Write the statement p using 'if and only if"’

p . 1If you watch television, then your mind is free and if your mind

is free, then you watch television.

(i1)) Write the negation of the statement '80 is a multiple of 4'.
(i) ™ ®9 p & IR &R daw IR & T A L faRaw)
p : Y oMY Teifee™ I@d ¥, ofYewr feum @ ¥ ofiR afy emuasr femm
A ¢, Al S HfaeE S@d @l

(i) ®aF ‘80, 4 &1 o § @ Foew farag)

Evaluate :

AM A BT

cos {cos1 [—ﬁ] + E}
2 6

Given that the points P (3, 2, —4), O(5, 4, —6) and R (9, 8, —10) are
collinear, find the ratio in which point Q divides PR.

fer mn ¥ 6 g P(3. 2, 4), O(5, 4, —6) Tt R(9, 8, —10) Td™ |
& U o wine e iy O, PR @t fawifsa & )

. 3
logsin x d
If y=(g—3), then find _y'
x dx
(logsinx)3 dy
af y=—s— & @ - aw i
X



15 Find the angle between the lines 2

=1 Tamet % 99 @& B T B

- A A A A A
r

=3i-4j+k +AQ2i+j+2k

- A A A A

r=i-3j+2k +pn(5i-2j-3k

16 Find the interval in which the function f (x):x4 —%x3 is

(i) increasing (ii) decreasing.
BT f(x)=x4—%x3 % MU 98 o o HINMT SRl e

() ad= ¥ (ii) gEEE ¥
OR / 3t¥an
The length x of a rectangle is decreasing at the rate of 4 cm/min and

the width y is increasing at the rate of 3 cm/min. Find the rate of change

of area, when x = 5 cm and y = 2 cm.

Teh ad & @ x, 4 GH/fFe & X 9 72 W T qan 9%y, 3 aH/fme @
WA TG x=5qNqay =2 N T, @ T & &% o gfaa
@ T T DI
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SECTION - C

gls - 9

17 Find 4
d Eﬁli%ﬂQ

Iezx sin3x dx
18 Solve the differential equation : 4
HIHA THIHIOT TA BT

d 1
A

dx sinzxcoszx
OR / 3yt

Find the particular solution of

seczy(1+x2)dy+2xtany dx=0,

T
given that y=Z, when x = 1.
STIhA FHIH T

seczy(1+x2)dy+2xtany dx=0

w%&mwaﬁw,ﬁm%%yzg,mle%l

19 Find whether the relation R defined by (a, b)R(c, a’) Sa+d=b+e 4

on the set N x N is an equivalence relation ?

WW%WNXNW@WﬁRﬁﬁ (a,b)R(c,d)©a+d:b+c
B GG 8, 1 Uh g 9y § 7
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N N

- A A A A
20 If a=i+2j+3k and _b):2i+4j—5k represent two adjacent sides 4

- -
AB and BC of a parallelogram ABCD, then find a vector of magnitude 5,

%
parallel to the diagonal BD.

A A - A A A

Bl Z:i+2j+3k Jq b =2i+4j-5k FARX IGYST ABCD @ ma—

R AR T BC ® PeiRa wt ¥, @ Rt gD % A ahe S @
e 3 BT |
OR / Jya@

Find a unit vector perpendicular to the plane of A ABC where the position

AN

vectors of 4, Band C are 2/ —j+k, ?+/]\'+2]2 and 2?+3/€ respectively.
2i—j+k, i+j+2k T 2i+3k wEM A4, B qu C & Ty wfw ¥
Th A Gl 3 sie st A ABC &% 99dd T @ ol

) .11 _
21 Find the value of x in sm(sm 1§+ coS 1szl 4

11 _ .
sin(sin 1§+cos 1xJ:I ¥ x &l A A Eﬁlieﬂm

22 Find the equation of the plane passing through (2, —1, 5) and parallel 4

x+2 y-2 z+1 d x-2 y-3 z-4
3 1 2 M 2 3

fg (2, -1, 5) ¥ B&X 9N 9@ GHAA B FHBOT A BT S L@t

x+2 y-2 z+1 x-2 y-3 z-4
3 1 2 T T3

to the lines

F IR T
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23  Find
A iy

Jsins xcos4 x dx

24 Determine the values of a and b for which the following function f (x)

is continuous at x = 0.

a T b F AN T BT oW owe f(x), x=0 W gad ¥

1—cos4x
— x> 0
8x
f (x) =41-a , x=0
b sin2x x<0
5x
25 Using properties of determinants, prove that 4

a*+2a 2a+1 1
2a+1 a+2 lz(a—l)3

1 2 2
26 If 4=|2 1 2|, verify that 4% —44-57=0. 4
2 21

1 2 2
I 4=|2 1 2| %, @ Gofa ARTT 6 42 —44-571=0.
2 2 1
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27 Find the foot of the perpendicular from the point A4 (0, 2, 3) on the

line

l.x+3_y—1_z+4
5 2 3

fg 4(0, 2, 3) & Y@

l.x+3_y—l_z+4
5 2 3

X @ @ U T I |

28 If y=e“sinbx, then prove that

2
d—§—2aﬂ+(a2+b2)y:0
dx dx
OR / ¥
2 2

Find points on the curve %+J2}—5:1 at which the normals are parallel to
X-axis.

2 2
W%+;—5:1W%%§waﬁﬁm,ﬁ?waﬁ4@,x-aa%w%|
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SECTION - D
gos - ¢

29 Show that the surface area of a closed cuboid with square base and given 6
volume is minimum when it is a cube.
q9MET fF UH RU MU omgad I afeR oMaR % 9<% T & TR ahd
AqH d9 BN S TE Th =9 BT
OR / sy

Find all the points of local maxima and minima and the maximum and

minimum values on these points for the function

f(x)=3x4—2x3—6x2+6x+1

we f(x)=3x" =207 —6x” +6x+1 % forg @t wrta shaw fg qe e
ffi fag s @ifw) o9 fagel X Sfass qan s ot s @ifeg |

30 A diet is to contain at least 8 units of Vitamin A and 10 units of 6

Vitamin C. Two types of food I and II are available. Food I costs
< 50 per kg and food II costs ¥ 70 per kg. Food I contains 2 units/kg
of Vitamin A and 1 unit’kg of Vitamin C while food II contains
1 unit’/kg of Vitamin A and 2 units/kg of Vitamin C. Formulate this as a
linear programming problem and find graphically the minimum cost for diet
that consists of mixture of these two foods and also meets the minimal
nutritional requirements.
U AER ¥ &Y ¥ HY 8§ UHd (gam= A R 10 7 faef| C g =nfeul
T TER % ™ qare | dr @ uerd 1 Suwe €1 mE uerd [ @l fema
50 /T @en @ wared 11 @t @a 70 I/ fmn ¥ wered 19 fqafm A @ Aen
2 Tar/fem qon faetfm C & " 1 sen/fen @, sEfe w119 faetm A
& A 1 ge/fEn qen faefm C @ A 2 SaE/fEn 31 39 us Rew uRme
AT 6 w9 H fafau| oo &0 36 SR &1 FAaH Iod o siig fad 39
IE T el & g ¥ iR SEW gAaH SiEsdd dive ad © |
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31

32

33

65/ESS/4-311-B | 14 B [ Contd..

If x= cos@+10gtan%,

y=sinb,
d2 o
then find —g at 0=—
dx 4

Iy x = cosG+logtan%,

y=sin0
2
T d°y
0=— — @ |
& b=7 W 2 BHITTY
. . n
Draw a sketch of the curves y =cosx and y=sinx in the interval | 0. 3

Using integration, find the area of the region enclosed by them and the
X-axis.

Iohi y=cosx TAAT y =sinx I <A {Oag}ﬁWWIWWWT
H TL 3T Il TAT x-3&F & S B &F B §I%A A DI |

OR / @t
Evaluate :
A 3d BT -
xsm;zc "
01+cos X

Using matrices, solve the following system of equations :

amege fafr &1 Wi #xa gu, fre el & fem @ e S

x+3y+4z=8
2x+y+2z=5
Sx+y+z=7




X
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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General Instructions :
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2 Please check the Question Paper to verify that the total pages and total number of questions contained in
the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.

3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the

specified places will lead to disqualification of the candidate.

Write your Question Paper Code No. 65/ESS/4, Set—[C]| on the Answer-Book.

(@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.

You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.

(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.

A 37397 -

1 ghenei 49793 % U8 I8 W WWWW%@

2 PUA AU @l WG @ foh UT-US b Pl YN qUT UAI Bl I of G @ A YO IS b TEE HUX
w%lwaﬁaﬁmﬂﬁaﬂﬁﬁsqﬁ%wﬁ%l

3 SO-gRaw § qeam-fag g sruan fidse @l % stfafiad wel o erggedie faes 1 wdianet @l erirg
SEAT SR

4 o TE-gRaw W W B Bis dear 65/ESS/4, ¥e-|Cl fd |

5 (®) WU had f&d1/Ss Hreay § | fipe oY, aﬁwaﬁﬁﬁ%ﬁnﬁ%wwﬁw%m%

sy, &, o, U, den, qfe, Ao, e, dq, e, Sfen, e, e, qfgd,
ST, AT, B, Teepd i e
mwfgﬁawﬁ%qmamﬁ%@ﬁswﬁwwﬁwmﬁ%

(@ dfe a9 e ud ol & erfafiaa feel o wron § IR foed &, df 9edl &l @9se | 89 awil
Ffear | Tafaar st e haw sraw! s
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Time : 3 Hours]

MATHEMATICS

T
311)

[Maximum Marks : 100

g 3 "ue] [quics : 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v) Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fea: () U9 Fa 33 9T &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® T T 1 ¥ 10 I SgIbedd 99T &, o yde & g 1 o
frerifa 31 a9 999 & (A), (B), (C) @m (D) =R faeew i 7w &, v & ua
TE | ST |l foeeq g & qun oTuel Sa-gRaw ¥ (A), (B), (C) sterEn
(D) T T &, IO & &Y § T T 37 U9l & IAX o7 & U pls SAfaiied
oy T2 e s

(iii) |UE—‘a’ H YT TEAT 119 16 T 3171 T ST YT & q4T T o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA YT & T YA b 4 37 yeifea ¥

(v) @UE—T H U WEAT 29 W 33 I <1 ST W9H € TUT YA o 6 3k Taffya 21

(vi) |l 9o afrad ¥ gof ger-uw F famer T2 %, TR ot 3w wet A eridfe

fomea €1 U9 9 U9l § ¥ oMUl U B [Ihed '@ BN B

65/ESS/4-311-C | 2 B [ Contd..



SECTION - A
s - A

1  The slope of the normal to the curve y:2x2 +3sinx at x = 0 is 1

x =099 Ih y:2x2+3sinxaaa1ﬁqa1%ra%qavm%:

(A) 3 B) -3
ol ool
© 3 D) -3
) . |2k 3 ) )
2 The value of k& for which the matrix 6 1 has no inverse is : 1
2k 3 . .
ka9 o e % fag e 64%@%@?8@?&%:
o 2 Lo
» -5 B) —3
c) > D) +
© 5 D 3
3 f:R—>R is a function defined by f(x)=2-3x.If g:f_l, 1

then g(x) is equal to :

T fR—>R S f(x)=2-3x T wReti ¥ioak g=/
@ g(x) suaR®

(A) 2-3x

x—2
3

(©) (D) x+2

65/ESS/4-311-C | 3 B [ Contd..



x
4 dx is equal to : 1
J.l+x2

I xzdxaw%:
1+x

(A) %tan_1 x+c

osf

2

+c

(B)

(C) %log]l+x2\+c

5 If * is a binary operation defined on the set of real numbers R by 1

a*b=gb®, then 5% (3*1) is equal to :

gic arafas dEe & 9gsad R W * UH fEenurd dihdar 3§ Yer uiewia
¥ fF atb=ab®, @ 5*(3*1) TUET ¥

(A) 15

(B) 30

(C) 45

(D) 75

65/ESS/4-311-C | 4 B [ Contd..



— -
6 If\a!=w/§,!b!=2 and Z.Z:ﬁ, then the angle between 1

- -
a and p is :

a1 dl=VB.bl=2am o . 2B L@ o oK g % & m AT

(A) 0

(B)

wl|a

©)

|3

(D)

o a

d
7  Integrating factor of the differential equation d—y —ycotx =2x+ xreotx is : 1
x

d
TIHT  THIH T d—y—ycotX=2x+x200tx B GHHAT IR T
X

(A) cosecx

(B) cotx
(C) —sinx

(D) sinx

65/ESS/4-311-C | 5 B [ Contd..



1 bec a(b+c)

8 Value of I ca b(c+a) 1
1 ab c(a+b)
1 bc a(b+c)
1 ca b(c+a) o 9 L
1 ab c(a+b)
(A) ab+bc+ac (B) 3(ab+bc+ac)
) 0 D) 1
9  Converse of the statement 1
'If it is hot outside, then you feel thirsty' is :
(A) If it is not hot outside, then you do not feel thirsty
(B) It you do not feel thirsty, then it is not hot outside
(C) It you feel thirsty, then it is hot outside
(D) If it is hot outside, then you do not feel thirsty
®U ‘gl SET T ¥, qA MY W AT HId & B GAM ¥
(A) Tl I T TR %, A AU W AT T B §
(B) aft 39 =g o9d &l &d &, O S’ T Tl T
(C) afE o9 = owa &Rd &, O qex T ¥
(D) aft ST T ¥, A U WE VI T B ¥
0 6 a+b
10 If matrix 4={a-b 1 3 is given to be symmetric, then the 1
4 3 -1

values of a and b respectively are :

0 6 a+b

¥ 6 A=|a-b 1 3 | us 9afid omege &1 @ qO0 b & 9H HAM:
4 3 -1

(A) 6, 4 B) 5, -1

(C) -1, -7 D) 5, 1
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SECTION - B

HYug - ¢
11 Evaluate : 2
AM A BT
4 B) =
cos|cos | —— |+—
2 6
12 Given that the points P (3, 2, —4), O (5, 4, —6) and R (9, 8, —10) are 2

collinear, find the ratio in which point QO divides PR.

fer & 6 &g P (3, 2, 4), O(5, 4, —6) T R(9, 8, —10) w@™ Tl
IT AU T e fed feg O, PR # faiisa wXar g1

. 3
logsin x d
%, then find d_y 2

X X

13 If y=

(logsinx)3 dy
g y=——=—— % @ ™ HITT |

X

14 Find the interval in which the function f (x):x4 —%x3 is 2

(i) increasing (ii) decreasing.
1

HAT f(x):x4—§x3 % f0 95 oI T @G el e

(i) @dme = (i) g ®
OR / ¥
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The length x of a rectangle is decreasing at the rate of 4 cm/min and

the width y is increasing at the rate of 3 cm/min. Find the rate of change

of area, when x = 5 cm and y = 2 cm.

Th ST & @R x, 4 N/AFE & X F 92 W & aw A=. y, 3 aW/fre &t
WAL TG x=5qNqay =2 TN &, A ATT & &%l ¥ iaa
®H T T BN

15 Cartesian equations of a line are 2
2x—1=2-8y=6z-2
Write the vector equation of the line.

2x—1=2-8y=62z—2 TH (@ % BT THHI & | T@T BT T THIHIO R |

16 (i) Write the statement p using 'if and only if"' 2

p . 1If you watch television, then your mind is free and if your mind

is free, then you watch television.

(i1)) Write the negation of the statement '80 is a multiple of 4'.
(i) ™ ®uF p & Gk &R daw IR & T&ET Hd g faRaw)

p : TG T T @A ¥, oMUkl M W@ ¥ e afy emuer femmr
WS ¥, dl g Teifee Ed Bl

(i) ®HaF ‘80, 4 &1 o § @ Foew farag)

65/ESS/4-311-C | 8 B [ Contd..



17

18

19

SECTION - C

Hus - q

Find the foot of the perpendicular from the point 4 (0, 2, 3) on the 4
line

/. x+3 y-1 z+4

5 2 3
ﬁslg A(0, 2, 3) ¥ @

I.x+3_y—l_z+4

5 2 3
QT o &l YJlq Sd ElglieﬂQl
Determine the values of a and » for which the function f (x) is 4

continuous at x = 0.

a T b F AN TG BT B W wE f(x), x = 0 W T B

sin (a@+1)x +sinx
, x>0
X
f(x) =<b+1 , x=0
tan3
anox , x<0
X
Find the equation of the plane passing through the point (-1, —1, 2) 4

and perpendicular to the planes 3x+2y—-3z=1 and S5x—-4y+z=5.
(-1, =1, 2) ¥ THX 9 A0 GHAA BN GHIBIU T BN S G

3x+2y—3z=1 @ Sx—-4y+z=5 W @ Tl

65/ESS/4-311-C |
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20 Using properties of determinants, prove that 4

a a2 b+c

b b c+a =(b-c)(c—a)(a-b)(a+b+c)

c 02 a+b

0 4 3 -1 1 -1
21 Let A=|1 -3 3| and B=|3 -3 3 4
-1 4 4 5 5 5

Compute 42— B2.

0 4 3 -1 1 -1
et A= 1 -3 3| da B=|3 -3 3
-1 4 4 5 5 5

@ 4% - % W @ifwu)

22 If y=e“sinbx, then prove that 4

2
Q_za@+(a2+b2)y:0
dx2 dx

gfe y=esinbx ¥, @ fag @i e

2
Q—2aﬂ+(a2+b2)y20
dx? dx

OR / sy

2 2
Find points on the curve ?+2—5:1 at which the normals are parallel to

X-axis.

2 2
w%+;—5=1w%ﬁ§aﬁaﬁﬁq,ﬁﬂwaﬁm,x-aa¢asw%|

65/ESS/4-311-C | 10 B [ Contd..



23  Find 4
A BINTT

J.sec4 X taln2

x dx

24 Let Z, be the set of all non zero integers. A relation R on Z; x Z; is 4
defined as follows :

(a.b)R(c.d)< ad =bc for all (a, b), (c, d) € Z, % Z,

Find whether the relation R is an equivalence relation.

AT Z, R O BT e ¥ | S B 6 e Z, X Z, W Uh g
R =

(a, b)R(c, d)<:>ad:bc, N (a, b), (c, d) € Zy X Z,
B GG 8, F1 U g 99y 7

) .11 _
25 Find the value of x in sm(sm 1§+ cos li:I 4
sin(sin_]%+cos_] szl ¥ x & AF I BT

26 Find 4
Sd EFEIRFIQ
2x+3

J.\/xz +4x+1

dx

27 Solve the differential equation : 4
HIhA THIHOT B BT
__ 1~

3 5 + xe
dx  sin“ xcos” x

OR / 3
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Find the particular solution of

seczy(1+x2)dy+2xtany dx=0,

7
given that y=Z, when x = 1.
HIBA THIH I

sec?‘y(l—i-x?‘) dy+2xtany dx =0

T

Wﬁrﬁmwmaﬁﬁﬂq,ﬁm%%yzz,mle%|

A A A A A

- A
28 If a=i+2j+3k and _b):2i+4j—5k represent two adjacent sides

- -
AB and BC of a parallelogram ABCD, then find a vector of magnitude 5,

%
parallel to the diagonal BD.

A A A RN A A A

Bl Z:z‘+2j+3k AN b =2i+4,j-5k TR wGYST ABCD & &
- % _) - %

qaell 4B q1 BC & feif@ & ¥, @ fawet Bpp & w@wx ufmmr 5 &

qeer sma Hifa |
OR / 3t

Find a unit vector perpendicular to the plane of A ABC where the position

N

vectors of 4, Band Care 2/ —j+k, i+ j+2k and 2 +3k respectively.

N N N A N N

2i—j+k, i+j+2k T 2i+3k wAM A, B awm C & Rufq wfky ¥

Th O |l 3d &g st A ABC % 99dd T o ol
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29

30

SECTION - D
- <

g

T

Draw a sketch of the curves y =cosx and y=sinx in the interval {O, 5} 6

Using integration, find the area of the region enclosed by them and the

X-axis.

I
Iohi y=cosx TUT y =sinx I <A {095} ¥ % GifaT| GHEAT B T4

HTA ZU 3T Il AAT X-HF & S B &F B &A% T DI |
OR / 3y

Evaluate :

HA =i d a%ll?ﬂq :
™ xsinx
R
01+cos X

If x= cosG+10gtang,
y=sinb,

2

d’y T
then find —= at 6=—
dx2 4

gy x= cos@+10gtang,
y=sin6

2
T d’y
%, a 9=Z K8 dx_2 ST Eﬁli?ﬂQl
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31 A diet is to contain at least 8 units of Vitamin A and 10 units of 6

Vitamin C. Two types of food I and II are available. Food I costs
% 50 per kg and food II costs ¥ 70 per kg. Food I contains 2 units/kg
of Vitamin A and 1 unit’kg of Vitamin C while food II contains
1 unit’/kg of Vitamin A and 2 units/kg of Vitamin C. Formulate this as a
linear programming problem and find graphically the minimum cost for diet
that consists of mixture of these two foods and also meets the minimal
nutritional requirements.

Tk AR ¥ Y ¥ HY 8§ UHd (gam= A R 10 7 faef| C g =nfeul|
T YER & @E wd | qur @ w1 Suwe € wE were | @ feea
50 X/ T qon @ ward 11 & @ma 70 I/ fem 31 uard 1 ¥ fqefim A & \mn
2 gai/fem qen fam C &t "o 1 sen/fen @, seie e 11 9 faatm A
@ A7 1 g/fen qen faerfm C @ Ann 2 @R/ ¥ 39 ue ew wRme
TR % w9 A fafgu) ewE R 99 SRR &l gAaH qed §d eiwg feH 39
Al @ geref @ frger § ofR wEd AW ofasde dive dd g

32 Show that the surface area of a closed cuboid with square base and given 6
volume is minimum when it is a cube.
23T foF T U MY a0 e STER & 9<% G99 W O &
IAH q9 B SE ¥E Wb B9 B
OR / ¥yt

Find all the points of local maxima and minima and the maximum and

minimum values on these points for the function

f(x)=3x4—2x3—6x2+6x+1

we f(x)=3x" =20 —6x” +6x+1 % forw @ et SR firg qe
ffse fag s @ifvig) o7 fagel X Sfeass qen fifss i s sifsg)

33 Using matrices, solve the following system of equations : 6
e fafy &1 vam &Xd 3Y, 7 @heon & e @l gd &g
X+y+z=6
x+2z=17
3x+y+z=12
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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4 Write your Question Paper Code No. 65/0SS/1, Set—[A] on the Answer-Book.
5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
A 31 :
1 &ell 99U % Uee Y6 UX ST STshHich 1asd fag |
2 PUA UST-US &I WG o (% UST-US b P NSl qUT YAl Sl IaA! of G & FAAA! YO J6 b TEE S
BT ¢ 1 39 91 DI S A BT A (6 H9T B &4 H 2|
3 Iu-giaw ¥ wsaH-fag g srerer fafdse el & eifdiiead wel Y ormHie faes ux adenedt @ s
SEAT S
4 o TE-gRew U YT B HIE T 65/08S/1, We-[A] frd
5 (®) H9T-U ha [Ed)/SsT qreay ¥ | e o, afy ey o @ T & 1 fendt wen wron F S © ehd &
AR, TUTel, B, Hepd Sl R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
(@) afg omg &y ud oy & arfaivea frel o wwr & I forad ¥, o woHl &l g9e™ § &N arr
Ffedr | il wr R head Sah! |
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Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faeew fauw 7w &, v & U
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) T 9 &, IO & &9 § T T 37 U9l & IAX o9 & U pls SAfaiied
qrg T e s

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed 1 U 9l wei H 9§ oLl Th ¥ fUhew @ HAT B
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SECTION - A

gog — A

1  The direction ratios of the line 6x—5=3y—-1=2z+4 are : 1
W@ 6x-5=3y-1=2z+4 & & ogua 2 :

A) 5. 1,4 B) 6, 3,2
c 111 D 51 >
© 532 ®)y 53
5 . . . . .
2 If A:{ } and 4 + B is an identity matrix, then matrix B is : 1
0
v:qu'A:{ JamAJquzssa;réwqg%,a“rmB%ﬁm:
(4 0] 6 0
A 15 2] ®) 15 2
4 0] -4 0
© |5 ® |5
1 .
3 I 5 dx is equal to : 1
x“+4
[—dx mww %
x“+4
A tan "=+ B sin' 4 ¢
(A) tan”'2 ) sin'2
C ltan_1£+c D 1lo x+2 +c
©) 3 > (D) 7 logi—

65/0SS/1-311-A | 3 ﬁ [ Contd...



lim sin? 5x

XQOV is equal to :
lim sin? 5x
x>0 2 W%'

3x
N B N
A B) 3
o B o 3
© 3 D) 3

If 4 is an invertible matrix of order 3 and |A| =35, then |adj A| is :
AT A B 3 B AT e & A [4|=5 ¥, @ |adj 4| Fw o

(A) 25 B) 125
(C) 625 D) 5
) 4 3-x| . .
For what value of x, the matrix 4= s is singular ?
- +Xx

x%ﬁﬁaqﬁ%ﬁrqwﬁqgsA:V S_X}ngﬂﬁ%?

-3 1+x
5
A) = (B) -13
5 13
© 7 D) —7
X2 +1 AN .
If f(x)= 1 then f'(1) is :
X
2
s f(x):fcjll ENTORE
1 1
A) 7 B) -3
3
(©) ) (D) 1

65/0SS/1-311-A | 4 ﬁ [ Contd...



8  The interval in which the function f(x)=cosx in (0,27) is 1
increasing is :

T8 ot frad wew f(x)=cosx, (0,2n) W, 9N ¥

(A) (0,m) (B) (m 2n)

T 371
(©) (0,21t) (D) (E’?j

2 +5—+y=01is : 1
x

dx

3
d*y dy
x>

3
9  The degree of the differential equation 2ﬂ+3(

3 2 )3

STHA THBTT 2d—f+3 d—;’ s y0 B B
dx dx dx

A) 1 B) 2

©) 3 (D) 4

10 Which one of the following sentences is not a statement ? 1
(A) 7 is an odd number.

(B) V3 is not a rational number.
(C) Mathematics is a difficult subject.

(D) There are 10 months in a year.
= el o BN A U e BUd el § 7
(A) 7 us faww €@ B

(B) 3 ww ufdm dem T ¥
(C) TG U HM fawa |
(D) s a8 ¥ 10 7N 3 ¥
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11

12

13

14

65/0SS/1-311-A | 6 ﬁ [ Contd...

SECTION - B
g — q
If f:{4,6,7} >{1,2,4} and g:{1,2,4} —>{1,5.6} be defined
as /=1{(4.2).(6.4).(7.1)} and g={(2.1),(1.6).(4.5)}, then define gof.

afs f:{4.6,7} > {1.2,4} T g:{1,2.4} > {156} 38 wR ufewig ¥ 6
£ ={(42).(6:4). (7.1)} wem g ={(2.1).(1.6). (4. 5)} . & gof wfmfire o

2
Show that the tangents to the curve y = 3x2 —5x+2 at (1, 0) and (5, Oj

are at right angles.

2
qitsn B @y =3x% —5x+2 W Red Rgadi (1, 0) @en (?Oj TR el @

T B

Find the second order derivative of tanx+10g(sinx) W.r.t. X

x % e, tanx+log(sinx) @ @ W F sTE@wAS @ BT

For the principal values, evaluate

tan"'1+ cos”! —lj +sin”! —lj
2 2

e " % g

_ _ 1 . 1
tan~' 1+ cos 1(—5j+sm 1(—;} H HE T BT



15 Find the value of )\ for which the vectors 2

N A A A - A A A
a=3i-6j+9k and b=-2i+4;j+rk are

(1) parallel (ii) perpendicular.

A B OAF T BT fs Rie @R @ =376 49k @

_> A A AN
b==-2i+4j+\k
(i) s ¥ (ii) weq 2|

OR / 3t¥an

Find the angle between the planes 7 (? + ; -2 ]Ac) =5 and ? (2? - ; - lAc) =6.

q@ re(itj-2k)=5 A r-Qi-j—k)=6 % B T TG R

16 Write (i) converse and (ii) contrapositive of the statement 2
"If a number is divisible by 3, then the sum of its digits is divisible by 3".

U gl B e 3 9 fawta Bk ¥, O ST ol @ wis 3 ¥ fawilia
T

# (1) faam qor (i) wiqermes fatag)
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SECTION - C
g — 9
17 If A':[—3 5 2] and B:[l 6 —4], then verify that (AB)':B'A'. 4

aft A'=[-3 5 2] @ B=[1 6 -4]| %, o watu@ @i % (4B)'=B'4'

18 Find whether the relation R on the set Z of all integers defined by 4

(x.y)eR< x—y is divisible by 3, is an equivalence relation on Z.

T w5 quife demst & @ Z ¥ w9y R (x, y)eRS x-y,
39 fqwiv ear ¢ &0 uRWig 2, ® Z W UH aNged Ty § 7

19 If the function f (x) defined by 4

x> —ax+b , x<3

f(x): 2x—1 , 3<x<5
2ax-3b , S5<x

is continuous for all x € R, then find the values of & and b.

afe wew f(x) S

x> —ax+b , x<3
F(x)=42x-1 , 3<x<5
2ax-3b , S5<x

T IR %, @ xeR W 9dd T, Al @ 99T b & WA I BT
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OR / syt

Draw a sketch of the region bounded by the curve y2 =4x and the lines

x=1 and x =4 using integration, find the area of this bounded region.

qH > =4x TAT @B =1 T x =4 & T "R & & TE G qon FHHAT
H TR B 3T 3@ Y & & &Fma T S|

21 For any three vectors Z, Z,?, prove that 4

e e T T
[ a+c a+b+c]=0

> o> >
®E dF W a, p, ¢ &b WU oy A
e s
[ a+c a+b+c]=0

OR / sty
> o >

If a,p, c are three vectors such that Z+Z+?:8, then prove that
e - T T
axp=bxc=cxa-

> > >
aft 9 WRT . p.c WIBRER a4 ptce=0 F @ Rig Hw
e - e T
axphp=bxc=cxa-

65/0SS/1-311-A | 9 ﬁ [ Contd...



22 Find the derivative of tan™! (\/l+x2 +x] with respect to x. 4

tan~! (\/1+x2+x) B X & TULT STIHheAS A DINT|

4
23 Evaluate I(\x—1\+|x—2|)dx, 4
1

4
[(x=1[+|x-2))ax =1 == s i
1

24 Find the equation of the plane passing through the point (-1, 2, 1) and 4
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4).

g (-1, 2, 1) ¥ &Y 9 a0 S§ 9Aqd &1 GHIGI 3G BHie S fags
(-3, 1, 2) @1 (2, 3, 4) ¥ BB T F3 @ W TF 2

d
25 If 3sin(xy)+4cos(xy)=35, then find d_i 4

afe 3sin(xy)+4cos(xy)=5 2, @ % A BT |
OR / 3tya@t

4

If x¥ =y”, then find e

d
TR x =y %,;ﬁd—i T HiR

65/0SS/1-311-A | 10 ﬁ [ Contd...



26 Find

A BT

4x
—_—dx
J.2x2 +x-1

27 Prove that

[RE-SCIIE Y

_11 _11 -1 1 _11 T
tan —+tan —+4+tan —+tan —=—
3 5 7 8 4

28 Using properties of determinants, prove that

ARl & TUEH B TERT Bid §C faw @ife 6

a—-b-c 2a 2a
2b b—c—a 2b =(a+b+c)3
2¢c 2c c—a-b
65/0SS/1-311-A | 11

ﬁ [ Contd...



SECTION - D

g — ¢

29 Prove that the area of right angled triangle of given hypotenuse is maximum 6
when the triangle is isosceles.

fom @ivg % fig o fqeet o g9aior Brsr @& eewa stfudad e S99
s gefgag B

30 Solve the following system of equations using matrices : 6
3x+y—-2z=-5
X+y+z=5
4x+2y+3z=16
e Rafy B W w g fe almol % R B ea @R
3x+y—-2z=-5
X+y+z=95

4x+2y+3z=16

31 Find the particular solution of the differential equation 6

d [
xd_z:y_ Xt +y? given that y=1 when x=0.

d
STgh THIH LT xd—£=y—\/x2+y2 %1 fafite & sq oo, fm g fe y =1

Wg x=0 Bl

OR / t¥an

65/0SS/1-311-A | 12 ﬁ [ Contd...



Find the particular solution of the differential equation

2 dy 1
(x —1)g+2xy:2—1, given y (0) = 0.

(2—1d—y2 -
Tahd  FHIBTT | X )dx+ Xy =— IW%WWWW,W%%

x —
y(©0) =20 ¥l
32 Show that the lines 6
—) A A A VAN VAN VAN
r=—+3j+5k)+A(Bi+5j+7k) and

-
r

:(2§+4}+6/2)+u(§+4}+7/2)

are coplanar. Find the Cartesian equation of the plane containing these lines.

gyizu f @

-
r

— (43 +5k) + A (3i+5] +7k) T

-
r

—Qi+d+6k)+n(i+4]+7k)

IAOT ¥ | SH 99 B B GHIG 30 bing Ed ¥ @] g #)

OR / t¥an

Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, —1, 6).

fagat (3, -1, 2), (5, 2, 4) qun (-1, -1, 6) & Fruif@ awaa & f§g
(1, -1, 2) & g1 s/d +wfSg
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33 A manufacturer makes almirahs and trunks. He has two Machines 6
A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?

ep i ST@ieadt qan o amar o | 99h Ui &1 "W A dur B €1 Us S
B T b T g A WX 3 HE gur A" B WX ot 3 ®e oravds ¥ TS
36 B W A "M A WX 3 " gur "HiM B WX 2 ¢ emasdd @l " A
qar B widies sifieeaw sems: 18 & dar 15 €@ & &M &Y ¥adl ¢l 98 Uh
A TX T 800 T UHh <o X % 700 HHMET ¥ IV Uh (g WUHH IHET
% &9 H fafau| sme@ &0 §d diwe {6 sifiea @ 9 & fag 98 wfafe
fopal ofeETdl qen g S Y
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww e ¥ |

Roll No. Code No. 65/0SS/1
AIHAH S .
setie | B
MATHEMATICS
(311)

Day and Date of Examination
(avem =1 Tt 7 i)
Signature of Invigilators 1.
(Friaet & saEn)

2.
General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.
2 Please check the Question Paper to verify that the total pages and total number of questions contained in

the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.
4 Write your Question Paper Code No. 65/0SS/1, Set— on the Answer-Book.
5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
A 31 :
1 &ell 99U % Uee Y6 UX ST STshHich 1asd fag |
2 PUA UST-US &I WG o (% UST-US b P NSl qUT YAl Sl IaA! of G & FAAA! YO J6 b TEE S
BT ¢ 1 39 91 DI S A BT A (6 H9T B &4 H 2|
3 Iu-giaw ¥ wsaH-fag g srerer fafdse el & eifdiiead wel Y ormHie faes ux adenedt @ s
SEAT S
4 oo SET-gRAE T TS B FIS HE 65/0SS/1, - [B] g
5 (®) H9T-U ha [Ed)/SsT qreay ¥ | e o, afy ey o @ T & 1 fendt wen wron F S © ehd &
AR, TUTel, B, Hepd Sl R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
(@) afg omg &y ud oy & arfaivea frel o wwr & I forad ¥, o woHl &l g9e™ § &N arr
Ffedr | il wr R head Sah! |

65/0SS/1-311-B | 1 ﬁ [ Contd...



Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faeew fauw 7w &, v & U
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) T 9 &, IO & &9 § T T 37 U9l & IAX o9 & U pls SAfaiied
qrg T e s

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed 1 U 9l wei H 9§ oLl Th ¥ fUhew @ HAT B
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SECTION - A

g — N
. 2
im Sin” Sx
1 )P_r)r})_z is equal to : 1
3x
lim sin? 5x
¥0 3 SUEX ¥
3x
A 3 B) 3
o B 5 2
© 3 D) 3
-2 . . .
2 If A:{ . } and 24+ B as a zero matrix, then matrix B is : 1
-2 3
aﬁ:A{ }aw2A+B@s§aam§%,eﬁan€q§Bm:
4 6 (4 3]
A1 0 B 15 s
4 -6 (4 6]
© 12 10 D15 0]
3 The interval in which the function f(x)=cosx in (0,2n) is 1

increasing is :
a8 e frad wem f(x)=cosx, (0,2n) W, gefAm ¥
(A) (0,7) B) (= 2n)

T 37
(C) (0,2n) (D) (597j

65/0SS/1-311-B | 3 ﬁ [ Contd...



4  Which one of the following sentences is not a statement ? 1

(A) 7 is an odd number.

(B) V3 is not a rational number.
(C) Mathematics is a difficult subject.

(D) There are 10 months in a year.
e el o BN W U e BUd el § 7
(A) 7 ws fowm @ ¥

(B) 3 uw ufom e T ¥
(C) Tia Usp HoM fawa |
D) T af ¥ 10 789 B ¥

5 For what value of x, the matrix 4=
-3 1+x

x} is singular ? 1

-3 1+x

x%ﬁﬁanﬁ%ﬁrqam;sA:V 3_1?3(_96’4”?[%?

5
A) = B) -13
5 13
C) — D) ——
© 3 (D) -2
6  The direction ratios of the line 6x—5=3y—-1=2z+4 are : 1

W 6x-5=3y-1=2z+4 & fa® oua ¢ :
(A) 5.1, 4 (B) 6, 3,2

51
D _9_9_2
(D) 53

o 111
© 6 3 2
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1
7 J‘ 5 dx 1s equal to :
x“+4

1
_[2 dx IUEX ®
x“+4
A tan_1£+c B) sin —+c
(A) (B)
(C) —tan IZ4e (D) %log +c

2
8 The degree of the differential equation 2d ;}+3 dy 2 Sd—y+ y=0 is :
dx dx dx

3 2.\
Waﬁwzd—3d2 +5d—y+y:0a§’ra$|2"r%:
x> dx dx

A) 1 B) 2
©) 3 (D) 4

9 If 4 is an invertible matrix of order 3 and |A| =35, then |ac{j A| is :
A A B 3 B AT e ¥ qd [4|=5 ¥, @ |adj 4| & o

(A) 25 (B) 125

(C) 625 D) 5
X2 +1

10 If f(x)= , then f'(1) is

x2+1

afr f(x)= AV

o L h L

(A) > (B) >

3
(®) ) (D) 1

65/0SS/1-311-B | 5 ﬁ [ Contd...



SECTION - B

g — 9

11 Find the second order derivative of tanx+log(sinx) w.rt. x. 2

x % @mE, tanx+log(sinx) @ @ W H Tabes A BT

12 Find the value of A for which the vectors 2

- A A A 4 N A A
a=3i-6j+9k and b=-2i+4;j+rk are

(1) parallel (ii) perpendicular.

N e 1 L S ol LS ) Z:3?—6}+91Ac qen

- A A A
b=-2i+4j+Ak

(i) s ¥ (ii) weq )

OR / et

Find the angle between the planes 7 (? + ; ) ]2) =5 and 7 (2? — ; - /Ac) =6.

q@ r(itj-2k)=5 A r-Qi-j—k)=6 % B Fr TG A
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13  Write (i) converse and (ii) contrapositive of the statement 2

"If a number is divisible by 3, then the sum of its digits is divisible by 3".

HIT ‘A By e 3 ¥ fawiia B 2, O SEw okl @ wie 3 @ fawfea
B 2

&1 (i) faem qun (i) wfdaree fafaw)

14 For the principal values, evaluate the following : 2

cot ™! (%J _cosec”! (-2)+ sec”! (%J

15 If f:{4.6,7} >{1,2,4} and g:{1,2,4} >{1.5,6} be defined 2

as [ ={(4.2).(6.4).(7.1)} and g={(2.1).(1.6).(4.5)}, then define gof.

afs f:{4.6,7} > {1.2,4} T g:{1, 2,4} > {156} 38 wR uftwig ¥ 6
F={(4.2).(6.4).(7.1)} 7en g ={(2.1).(1.6).(4.5)}. d gof wfwriitra iR

2
16 Show that the tangents to the curve y = 3x2 —5x+2 at (1, 0) and [? Oj 2

are at right angles.

2
z9itsn B @y =3x% —5x+2 W Red Rgsti (1, 0) @en (?Oj 9T @l Y@

I 5
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SECTION - C
g — 9

17 Find 4

OR / 3@t

Draw a sketch of the region bounded by the curve y2 =4x and the lines
x=1 and x =4 using integration, find the area of this bounded region.

qH > =4x AT @B =1 T x =4 % I "R &F &1 TE G qon FEHAT
H WEN B ZY W R AT & e o g

4
18 Evaluate [(|x—1|+|x—2[)dx. 4
1

4
[(x=1[+|x-2))ax =1 == s il
1

19 If the function f (x) defined by 4

> +ax+b , 0<x<?2

f(x)=43x+2 , 2<x<4
2ax+5b , 4<x<8

is continuous on [0, 8], then find the values of a and b.
afe we= f(x) S
> +ax+b , 0<x<?2
f(x)=43x+2 ,2<x<4
2ax+5b , 4<x<8

T Uy %, [0, 8] W HAd B, Al @ 9T b b HH I BN
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20

21

22

23

Find the equation of the plane passing through the point (-1, 2, 1) and 4
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4).

g (-1, 2, 1) ¥ 3@ 9 a0 SH 9Aqd &1 GHGL I dHie S fags
(-3, 1, 2) @& (2, 3, 4) ¥ B 9l g3 @ W a9 3|

Prove that 4
g @ifvg
-1 1 -1 1 -1 1 -1 1 T
tan —+tan —+tan —+tan —=—
3 5 7 8 4
. . -1 w/l+x2 +1 .
Find the derivative of tan | ———— | with respect to x. 4

X

[ 2
an! | XX o % wne smwes T @R

X

If 4'=[-3 5 2] and B=[1 6 -4], then verify that (4B)'=B'4". 4

ke A'=[-3 5 2] qm B=[1 6 -4] &, @ W@ @y fF (4B)'=B'4A'

65/0SS/1-311-B | 9 ﬁ [ Contd...



d
24 If 3sin(xy)+4cos(xy)=5, then find d_y 4
x
: dy
afe 3sin(xy)+4cos(xy)=5 2, @ o HIFTT |
OR / sty
dy
If x¥=y*, then find —.
x* =", then find —~
dy
EIIP L | = T S|
25 Find whether the relation R on the set Z of all integers defined by 4
(x.y)eR< x—y is divisible by 3, is an equivalence relation on Z.
a Hig 6 quiies demelf & wgea Z ¥ @ R & (x,y)eRS x—y,
39 famiisia ear & & U iia ¥, ®1 Z T U% 9Agd 99§
26 Find 4
I I
2
J'—x e
V2+x—x?
65/0SS/1-311-B | 10 ﬁ [ Contd...
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27 For any three vectors g, p, ¢, prove that

e e
[ a+c a+b+c]=0

FE &9 aRA 4. 5. o B U Rig R R

e e
[ a+c a+b+c]=0
OR / sty

> > >
If a,p, c are three vectors such that Z+Z+?:_o>, then prove that
e T
axp=bxc=cxa-

> > >
aft A AR a.p.c WU ER g4 p4c0=0 ¥ o Rig B B
e T
axp=bxc=cxa-

28 Using properties of determinants, prove that

arfE % e a wET W g R i

b+c c b
c c+a a |=4abc
a a+b
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SECTION - D

gog — ¢

29 Find the particular solution of the differential equation

d
x_y:y—\/xz"‘yz given that y=1 when x=0.

dx

Wﬁwx \/x +y° %1 fafdte & s aitv, e & f y =1

SE x=0 Bl
OR / 31yt

Find the particular solution of the differential equation

2\
(x —l)d—+2xy: , given y (0) =

X x“ -1

dy 1
Taha THIHTT (x —1) +2xy =
dx 2 _

y(0) = 0 %I

30 Using matrices, solve the following system of equations :
e [ty &1 JaF &id 3T M= wHeeon & e @ s s
x—-y=3
2x+3y+4z=17
y+2z=7

65/0SS/1-311-B | 12 ﬁ [ Contd...



31 Show that the lines 6

-
r

=—(?+3}+51€)+k(3?+5}+7/§) and

-
r

:(2?+4}+6/2)+u(§+4}+712)

are coplanar. Find the Cartesian equation of the plane containing these lines.

qesy for Y@

-
r

=—(?+3}+5/§)+k(3?+5}'+7/§) aan

-
r

:(2?+4}+61Ac)+u(?+4}+7/2)
AT ¥ | 9 99 B B GG 3 bing Ed ¥ @ g )

OR / 3t¥an

Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, -1, 6).

fagat (3, -1, 2), (5, 2, 4) qu (-1, -1, 6) & Fruif@ avaa &1 f&g
(1, -1, 2) ¥ g ¥ ST

32 A manufacturer makes almirahs and trunks. He has two Machines 6
A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?
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U A STt aen geh §AaT 1 Sk U & #eie A dr B ¥ ua et
®H T P T g A W 3 5 qAr BH B W Y 3 €@ arasTIw ¥ Uh
¥ B I A "M A WX 3 HE qur AW B WX 2 "¢ smEsdd 1 "M A
qar B wfafe eftreeam AT 18 €@ qom 15 € & &M &L Gl ¢ 98 Th
ey 9¥ T 800 AT Wk < WX I 700 HUMT Tl W Tk Rgeh WUTHA 99ET
% & ¥ foigu| @ &0 o *ie fh etfteeay @i U % fou 9w wiakee
fpael ST Ty qor g ST P

33 Prove that the area of right angled triangle of given hypotenuse is maximum 6

when the triangle is isosceles.

fog @it 6 g U fael 9@ a9emr Bs & dewa sifieas & <19 98
st gufgag B
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww e ¥ |
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(avem =1 Tt 7 i)
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(Friaet & saEn)

2.
General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.
2 Please check the Question Paper to verify that the total pages and total number of questions contained in

the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
3 Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to disqualification of the candidate.
4 Write your Question Paper Code No. 65/08S/1, Set—|C| on the Answer-Book.
5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility
for any errors/mistakes in understanding the question will be yours only.
A 31 :
1 &ell 99U % Uee Y6 UX ST STshHich 1asd fag |
2 PUA UST-US &I WG o (% UST-US b P NSl qUT YAl Sl IaA! of G & FAAA! YO J6 b TEE S
BT ¢ 1 39 91 DI S A BT A (6 H9T B &4 H 2|
3 Iu-giaw ¥ wsaH-fag g srerer fafdse el & eifdiiead wel Y ormHie faes ux adenedt @ s
SEAT S
4 o TE-gRaw U YT B HIE T 65/08S/1, we-[C] frd
5 (®) H9T-U ha [Ed)/SFST qreay ¥ | e o, afy ey o @ T & 1 fenet wen wron F 99X € ehd &
AR, TUTel, B, Hepd Sl R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
(@) afg omg &y ud oy & arfaivea frel o wwr & I forad ¥, o woHl &l g9e™ § &N arr
Ffedr | il wr R head Sah! |
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Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.

(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.

(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.

(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.

(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.

(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faeew fauw 7w &, v & U
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) T 9 &, IO & &9 § T T 37 U9l & IAX o9 & U pls SAfaiied
qrg T e s

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed 1 U 9l wei H 9§ oLl Th ¥ fUhew @ HAT B
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For what value of x, the matrix A:{

SECTION - A

gog — A

is singular ?
-3 1+x

xésﬁwnﬁ%%m\ma{sA:V 3_1;3@—@?[%?

(A)

(O} RV IR KO

(©)

lim sin? 5x

2 xﬁov is equal to :

lim sin? 5x
x—0 3x2
25

9

25
© =

(A)

3
SThd  THIHTIT 2d—§
dx
(A) 1
) 3

65/0SS/1-311-C |

IO T

dx?

-3 1+x
(B) -13
13
©) -
By >
B) 3
Dy >
D) <

. . . d’ y d? y dy
The degree of the differential equation 2—=+3| —= | +5 —
X

3
2
d’y

ax’ dx?
dy
—] +5—+y=0 B B T :
dx
B) 2
(D) 4
3

+y=01is: 1

ﬁ [ Contd...



41 A:{S
afx A:{S
.

@A) 5
.

© |53 4

6 0
®) 13 2

4 0
D |3 5

5  Which one of the following sentences is not a statement ?

(A) 7 is an odd number.

(B) w/g is not a rational number.

(C) Mathematics is a difficult subject.
(D) There are 10 months in a year.

e Tl & 9 o9 9@ uh I HYe e R 7

(A) 7 us faww E@@n B

(B) 3 us uidg e W ¥
(C) 7t u ®wom fawa ¥
D) T af ¥ 10 789 T ¥

1 .
6 I 5 dx is equal to :
x“+4

65/0SS/1-311-C |

} and 4+ B is an identity matrix, then matrix B is : 1

OJ JaM A+ B UH IHE SMEE &, Al SMFE B w ¢
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d
7 If y:x3logx, then d_z at x=1 is equal to : 1

d
iy y:x310gx %,EﬁXZIIT{d—i I T

(A) 1 B) 2
€ 3 D) 4

8 If 4 is an invertible matrix of order 3 and |A| =35, then |adj A| is : 1

AT A B 3 B AT e & q [4|=5 ¥, @ |adj 4| Fw o

(A) 25 (B) 125
(C) 625 (D) 5
9  The interval in which the function f(x)=cosx in (0,2n) is 1

increasing is :

T o R wad f(x)=cosx, (0,2n) W, 9N ¥

(A) (0,m) B) (= 2n)
T 3m
(C) (0,2n) (D) PREY
10 The direction ratios of the line 6x—-5=3y—-1=2z+4 are : 1

W@ 6x-5=3y-1=2z+4 & & ogua 2 :
A) 5,1, 4 (B) 6, 3, 2

C 1 DSI_2
© 37 ©) =7

W |~

|
67
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SECTION - B

gog — q

11 For the principal values, evaluate 2

tan "1+ cos”! (—lj +sin”! (—lj
2 2

e " % g

_ _ 1 . 1
tan"' 1+ cos 1(—5j+sm 1(—;} H G S BN

12 The edge of a variable cube is increasing at the rate of 5 cm/sec. How 2

fast is the volume of the cube increasing when the edge is 3 cm long?

T UREdHINe B9 @1 AT 5 9H/A%vs @ X 9 9% @ 3| W9 AT 3 W
T, W AT BT AAAT b9 X W §¢ @ T

13 Write (i) converse and (ii) contrapositive of the statement 2
"If a number is divisible by 3, then the sum of its digits is divisible by 3".

Hu ‘Al @iz gem 3§ faaiiia el §, O SE% ofal @1 wie 3 ¥ fawiRia
T ®
# (1) faam qon (i) giqerree fatagl
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14 Find the value of )\ for which the vectors 2

- A A A g N N A
a=3i-6j+9k and b=-2i+4j+Lk are

(i) parallel (ii) perpendicular.

N e = L S o LS ) Z:3?—6}+91Ac qen

_) VAN VAN VAN
b==-2i+4j+\k
(i) gurax € (ii) @aq |

OR / 3¥an

Find the angle between the planes Pe (? + ; -2 ]2) =35 and Ps (2? - ; - /2) =6.

a (it j-2k)=5 @M F-Qi—j—k)=6 ¥ 4= B BT F@ R

15 If f:{4.6,7} >{1,2,4} and g:{1,2,4} >{1.5,6} be defined 2

as [ ={(4.2).(6.4).(7.1)} and g={(2.1).(1.6).(4.5)}, then define gof.

afe f:{4,6,7} > {1,2,4} T g:{1,2,4} >{1.5,6} 39 weR ufewi ¥ 6
f={(4.2).(6.4).(7.1)} @en g ={(2.1).(1.6).(4.5)}, d gof witwniitra iRl

16 Find the second order derivative of tanx+log(sinx) w.r.t. x. 2

x % ®Ua, tanx+log(sinx) & @A W F sEHAT FA B
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SECTION - C

g — q
17 Find x, if 4
x $d aﬁ‘ﬁﬂ'q, Iy
2 0 3|1
[—2 X 2]0 2 0 1]4]|=0
1 0 2||x
18 Find 4
1
BIcECAIIY
'[(x+1)(2x+1)
OR / st

Draw a sketch of the region bounded by the curve y2 =4x and the lines

x=1 and x =4 using integration, find the area of this bounded region.

IH y° =4x TAT @B y=1 T x =4 & 99 R AT &1 G QY Jo THGAT
%1 YANT BTG FU 39 R SN H1 GG A i

19 Find the values of a and b if f (x) is a continuous function for 4
all xeR.

a T b & AH AW g AR f(x) N xeR W TH TAG@ HAT 8

ax—2b , x<1
f(x)=43x-1 , l<x<2
2ax+b , 2<x
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d
20 If 3sin(xy)+4cos(xy)=5, then find d_ic; 4

af 3sin (1) +dcos(i9) =5 ¥, 1 2w

OR / 3¥an

dy
If x¥=y*, then find —.
x> =y en fin i

d
R x =y %,%ﬁd—i s A

21 Find the derivative of tan™! (\/1+x2 +xj with respect to x. 4

tan ™! (\/1+x2 +xj F x & AN SEHAST A BINTT

22 Find the equation of the plane passing through the point (-1, 2, 1) and 4
perpendicular to the line joining the points (=3, 1, 2) and (2, 3, 4).

g (-1, 2, 1) & X S a9 SH G9dA b1 GHIGI T eI S faegat
(-3, 1,2) @ (2, 3, 4) ¥ T 9l g3 @ W T4 3

23 Evaluate 4
HE =01d 5|§|R!=|Q

/2
I log tan x dx
0
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24 Using properties of determinants, prove that 4

arfE % e @ wE W U Rre B

a-b-c 2a 2a
2b b—c—a 2b :(a+b+c)3
2c 2c c—a-b
25 Find 4
MA@ BT
J.—z nal dx
2x° +x-1
26 Find whether the relation R on the set Z of all integers defined by 4

(x, y)eR<:> x—y is divisible by 3, is an equivalence relation on Z.

T w5 quifes deamelt % @9wa Z ¥ =y R W (x,y)eR<S x-y,
39 fqwiva ear ¢ B0 aRWia 2, ® Z W UH aNged @Y § 7

27 Prove that 4
g @R
cot_1 7+ cot_1 8+ cot_1 18 = cot_] 3
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> > >
28 For any three vectors g, p, ¢, prove that

e e
[ a+c a+b+c]=0

FE &9 wRei a. 5. 0 B TU R B R

e e T T
[ a+c a+b+c]=0
OR / 3@t
> > > > 5 5 >
If a,p,c are three vectors such that g+ p + ¢ = 0, then prove that

e T e S
axphp=bxc=cxa-

> > >
aft I AR a.p.c MUK ER g4+ p4c0=0 ¥ o Rig B fE
e T
axphp=bxc=cxa-
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SECTION - D

gog — ¢

29 A manufacturer makes almirahs and trunks. He has two Machines 6

A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?

Tep AT ST@ieat dan o amar o I9h Ui &1 "W A dur B 1 Us S
B T b T g A W 3 HE gur "W B WX oAt 3 e oravus ¥ TS
3% B I H HH A UX 3 € qur B B WX 2 €@ amEsdd @1 " A
qour B wfafew oiftreeam w9 18 € qom 15 €@ & &M & Tl 2| 98 Th
e 9X T 800 9T T b WX T 700 HATET T ZH Th (g WUEA qHET
% &9 ¥ fafau| sme@ &0 §a Hive {6 sifiean @ 9 % fae 98 wfafe
fpa oteHTd qum da ST ?

30 Using matrices, solve the following system of equations : 6
oege fafy &1 vam &xd 3T Fre wHeeen & e @ A @iy
x—=2y=10
2x+y+3z=8

—2y+z=17

31 Prove that the area of right angled triangle of given hypotenuse is maximum 6

when the triangle is isosceles.
g Hifm 5 Ru o Rt o @ Be @ aswe sfieas e e 9
[ECCEEIFCIEAE
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32 Find the particular solution of the differential equation 6

d [
x—yzy— 2+y2 given that y=1 when x=0.

dx
d
STIhA THIH T xd—i=y—\/x2+y2 %1 fafdte =@ o *iv, f[am & fv y =1
g x=0 %l

OR / et

Find the particular solution of the differential equation

2 dy |
(x —I)EWLZXJ/:x, given y (0) = 0.

(2—1d—yz _—
o i (X7 1) 50420 = —— a1 oz 7w i v, e %

y(0) = 0 %I

33 Show that the lines 6

-
r

—(?+3?+5!§)+k(3?+5}+7/§) and

-
=

(2§+4} +6l§)+ p(?+4}' +7l€)
are coplanar. Find the Cartesian equation of the plane containing these lines.

qeisy fo6 Y@d

9
y =

(437 +5k) A (3i+5j+7k) @em

-
r

Qi+4j+6k)+n(i+47+7k)

JHAAT &1 I TUq BT BT THIBO S Hie ed ¥ @ Rug 2
OR / sty
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Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, -1, 6).

fagatt (3, —1, 2), (5, 2, 4) @ (-1, —1, 6) ¥ freff@ waaa &t fag
(1, -1, 2) ¥ g 9 &gl
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