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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-|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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[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.

fRar: () A YT H Fa 33 Ued ¥, S AW @Sl ‘o, T, W T H favia 2|

(i) |- ¥ YT W& 1 ¥ 10 9% Sgabedd 99T &, s ude & fg 1 o
Freifa ¥ uRe 997 7 (A), (B), (C) @ (D) IR feney fow 7q ¥, i &8 s
TRl | SN el faeheq g1 & qum Ul Sa-gRamr ¥ (A), (B), (C) ster@n
(D) ST T2 &, TAX % W9 H foTae ¥ 39 g9 &b IR < & fow &g erfafea
Tay el fear s

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

(iv) @R— F YgT W& 17 T 28 T TY-ITT U9H ¥ T YA % 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
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
A 3 1] B -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) 3™ *.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 A % W H el e, B f(x) =27 xe[-11] | Ege @ fag
C & 9% 99 & 39 Y9G Bl G@IuUd &Ial ©, oRN

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

I(l—x)J;dx IO T

3 5 1 Vx
@ gegie 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: TG B3 e 3 ¥ fgwiiaa Bk T, O 98 9 @ 1 fawifsa sR

g : A By gea 9 ¥ fquiisa € el ¥, A we 3 9 A1 fqwifa W€ ee
=1 5 ¥ a9 ad 87

(A) qﬁ'@f‘aﬁ%piﬁr (B) qﬁ?ﬁ'ﬁr%pib‘r
(C) ¢ WiAu=THE T p @I (D) SUHd ¥ ¥ Hiz &
9 The value of Cot(tan_loc+cot_loc) is 1

cot(tan_]oc+cot_]oc) B A T

(A) 0 B) 1

©) D)

NG

2
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10 J‘cos 2x dx 1s equal to 1

Icos2xdx SEEEEE

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 ®u faRgu dor g s @ godr @l S sieg|
‘gl oY &M Ot @ 99 ¥ o fawm

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

are collinear.

RS H FER w0 gy, 39y 6 g (a.b+c).(b.c+a) T (c.a+b)
@ gl
f &
13 If Jx+,[y =5, then find o at (9. 4. 2

d
IR S B ORI L

': [ Contd...
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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, srada e X —5+x—-y=0 %1 wH
X dx dx
TALN

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

39Tigy o wgema N T @ R B R = {(a.b):a > b} g uikeia ¥, wbes &
T wEh el |

> A
If 4 i

=21

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

- > >
vector parallel to 34 — b6 +2 ¢ .

A N A -> A A AN -> - -
qﬁi’a—2l—]+k b—l—3] Ska c=i—-j—-4k EM3a-b+2c ®
AR Ueh Al Ge9l A bl

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 wEPG oMegE & AN % ®W A
-4 6 5

TR BN |

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

d
IR sin®y+cosxy=n ¥ @ a’_ic; A BT |

19 Evaluate

qH T BINTT

Ix(Z —x)" dx

20 Using properties of determinants, prove that

afE B e W wE wa 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
Bk f<x):6x—4’ x# 3 T, @ aolEu T fof TH TEE WEd T £ B U
FAT R 87
22 Determine the values of a and b for which the function f(x) is continuous 4
T
at X =—

a qU b % TE AE TG BINU N W wET f(x), Y= wEE E -

2

COS X T

, X>—

T—2x 2

f(x): 2a +1 , ng

b(l—sinzx)

— , 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.

b x—y+2x+6=0 % I Wl [@EN b GHHIV @ HINT S @l
x+14y+4=0 W @ T

25 Find : 4

A BT -

j(sin—l x)2 x

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.

fg P(-2.-1.-3) ¥ 1% T9aa W @ & a& A(l,-3,3) ¥ wwaw & |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 | Jyan
- - - > -
If @ and p are two vectors such that | @+ b |=|a| , then prove that

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

af @ qO p @ AR T TER E B | a+ b |=|a|, @ R BiR

- -

_)
2a +p, p WS Bl

28 Solve the differential equation 4
BT THBIU Bl T DISTY

x2y a’x—(x3 +y3)dy:O

OR | @

Solve the differential equation

TIhA THIBIT Bl TA HINT

dy 2
X——yp=x
dx Y

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



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 &= fedT T 8, &1 SIEa Sifdhad
TN O9 S9%] SO 9% ONUR & A &b gUET Bl

OR | 3t¥an
Find the intervals in which the function f(x)=sin3x, {0, g} is
(i) increasing (ii) decreasing.
T f(x):sin3x{0,g} % [T 98 orae Sd @IT STEl %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

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



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+7IﬁKWW§|ﬁWISH@I A7 s

I |
OR | t¥an

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.

TaEd > = 6x TUT @ y=2x & S RR &N B WE GRA| GEHAT B
AN B gU, 3@ B &F & &F%a S Sifg)
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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 & agell 9 aur faars A @1 SR Har 31 39k ue A H
T & g waw@ T 57,600 & ofX sifuepas 20 a&gstl & W@ @ e | Th
U @ e < 2400 quUT UH faai wE @ ge % 3600 ¥ ' UH W @l
T 180 @9 WX qUT UH @ e @ T 220 WM UX 99 HahdT | 98 HMd U
for = @Rl 33 Al I 99 §hal ¢, SUHaH @9 U & b [ S I
g fohe TR AR H @ Aol 7 3H Xasw I g9en % &9 7 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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Time : 3 Hours]

MATHEMATICS
(o)
311)

[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.

fRar: () A YT H Fa 33 Ued ¥, S AW @Sl ‘o, T, W T H favia 2|

(i) |- ¥ YT W& 1 ¥ 10 9% Sgabedd 99T &, s ude & fg 1 o
Freifa ¥ uRe 997 7 (A), (B), (C) @ (D) IR feney fow 7q ¥, i &8 s
TRl | SN el faeheq g1 & qum Ul Sa-gRamr ¥ (A), (B), (C) ster@n
(D) ST T2 &, TAX % W9 H foTae ¥ 39 g9 &b IR < & fow &g erfafea
Tay el fear s

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

(iv) @R— F YgT W& 17 T 28 T TY-ITT U9H ¥ T YA % 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 B HATHAS &
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) 50
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

0c+cot_1oc) is 1

(B) 1

2

}, then X is equal to : 1

}%,aﬁ){w%:

-3 -7
(B) }

3 7
(D) }

B) —=-tc

(D) logx—x?+c

4 E:% [ Contd...



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 A

@) -3 B)

c 27T D 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 ol we f(x) =27, ve[-11] W age § @ fag
C®H 98 A I 30 U9 HI TIUd BT §, BRN
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: AR B G 3 Y faia B %, A u® 9 ¥ o fawifea BT
g : T @iz @em 9 ¥ fawtg W@ B ®, @ g 3 @ ot fawtea @ =R
9 o &9 a3 57

(A) q FNEs 2 p @ B) ¢ fam % p @
(C) ¢ widu=TH® T p @I (D) IWed § § @iz o
SECTION - B
e — 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 & e ®u faRgu dur g e & goar @ S eieg|
24, 2 & 5 @& T ¥

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

d
7 rey=5 ¥ @ RE O 49w o T B

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

~>

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

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

NN AN

—> —> A AN AN —>
A g =2i—j+k,b=i-3j-5k QT ¢

A
=1

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) Th GO GHIEAE Byt
% 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, quiEe 6 g (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

2
xzd y o dy 0

+X——vyv=
ol de ©
B 2 d?y  dy
gy 6 y=Ax+—, x#0, ssda e X —5+x—-y=0 @ %
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} 941 B = R—{1}. aoigq & weml f:A4—>B w1 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 @ agEn T fof T TEE WA B £ @B U
T FT 87
18 If 4t and 4hfdd2y fl 4
= ==t t ==,
X anyt, en fin dxza 5
1 d2y
e x=4r ST y=—F @ =7 W Faﬁa?ﬁ%ﬂm
X
19 Evaluate : 4
A9 S B
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 " 3 hing N8 W %ed f(x), x=0 T gad 3|

(k+1)sin§(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 | @+ b |=|a| , then prove that

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

af @ qO p @ AR T TERE B | a+ b |=|a|, A R BiR

- - -
2a +p, p WAS Tl

-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| @ T TEHd TN TH fouw wEl@ oegE & A % w4 A
-4 6 5

TR BN |
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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@eW 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¥yan
Solve the differential equation
AT TUIGI Hl A DI
dy 2
X—-—-y=x
dx v
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.

fog P(-2.-1.-3) ¥ & @aa WX & & ae A(1,-3.3) ¥ wuaa @ 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 U IE STl @l 47! s

HINTT |
OR | 3

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

0 1 2
A={1 2 3
3 1 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, T @ I8 &%a [&aT T 7, &6 STaa STdhan
TN W9 S9! SO IH% YR & A &b g9 el

OR |/ 3y
Find the intervals in which the function f (x):sin3x, {0, §:| is
(i) increasing (ii) decreasing.
T f(x):sin3x{o,ﬂ % [T 98 orduw Td @IfT SEl Hae

() TgHE ¥ (i) TEEE B

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 ¢ 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 Bl GHM & YHN & B T o Ted UHK b dHb § 200 UH 1T
AT 25 UM AT B SETRAT Bl & qAT AL THIK & Hhb H 100 AW ST q4
50 T FET Sl SAETHRAT Bl &1 & AAG T 6 o el S 3% §AW H gAN
T ¥ B wis B A T A T B 7 S5 femn emer qen 1 e awn 9 eifteaw
fopa™ %% S S W ¢ 3 (Ed YU 9T % w9 W fWrey qgr o
R ' B

65/ASS/3-311-B | 14 52 [ Contd...
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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 577397

1 el 99799 & Yed NS X STUAT STt aaed o |

2 FHUAT USTIH DI S o b GT-US % P IO qAT YAl Sl Sanil & A & Al 9ud ges b FE HuY B
T 139 91 & Sirg Y Y o b wee it w9 §

3 Ia-giad ¥ weam-fag g sreren ffdse el & erfafiead s o srgmHie faem ux adenedt @ e
SEAT SR |

4 O ST RAET T UST-US %1 BIS §E 65/ASS/3, Fe-[C] fd|

5 (®) 99U haw [Ed)/SFST qreay ¥ | e o, afy ey o @ T & 1 feRe wen wron  SX € @ehd &

AR, JUTe, B, Heha ST R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥

(@) afs ey &S ud oiel & oifafiad frar o wror ® S fo@d & @ W9 & awe™ ® e arar
Ffedr | il wr R had Sah! |
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Time : 3 Hours]

MATHEMATICS
(o)
311)

[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.

fRar: () A YT H Fa 33 Ued ¥, S AW @Sl ‘o, T, W T H favia 2|

(i) |- ¥ YT W& 1 ¥ 10 9% Sgabedd 99T &, s ude & fg 1 o
Freifa ¥ uRe 997 7 (A), (B), (C) @ (D) IR feney fow 7q ¥, i &8 s
TRl | SN el faeheq g1 & qum Ul Sa-gRamr ¥ (A), (B), (C) ster@n
(D) ST T2 &, TAX % W9 H foTae ¥ 39 g9 &b IR < & fow &g erfafea
Tay el fear s

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

(iv) @R— F YgT W& 17 T 28 T TY-ITT U9H ¥ T YA % 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 — 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
.. .1 . 3w .
2 The principal value of sin sm? is : 1
. —1 . 3TC % .
sin sm? %l &I "1 7 o
A 3n . s
A 3 B) <
271
© = D) =n
. 3 . .
3 Derivative of '@ ¥ with respect to x is : 1
tan3x
X% 9uEg 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: T B Hew 3 ¥ fquwia e ¥, @ ge 9 ¥ 0 fqwifa i
g : I BE e 9 ¥ fawlia e e ¥, @ ¥ 3 ¥ O fqwitva @ OEel

= 4 9 o9 99 B°7
(A) g FoEm % p &

(C) ¢ vfduTd® T p @l

B) ¢ fa@m ¥ p @
(D) I § ¥ 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

?:rPc{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 A 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) & F9ad Sx—y+2z-6=0 § T ¥ :

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

J.(l—x)\/;dx e T

3 32 5 5p 1
- -— +C -—+C
(A) > 7" (B) x 2
2 2 2
(©) $—2J§+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 T @ RS f6 R = {(a.b):a > b} ara ufieia ¥, dobe &
T gt TRl E

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

s @1 Ewa §a Bivg fee o g (-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)

NN A A A A ASEAN A
15 If _a)=2i—j+k,?=i—3j—5k and ?:i—j—4k, then find a unit 2

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

X Uh T GiE9T T N |
OR / 3@t

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.

q9Mge 6 fog 4 (0, 1, 2), B (2, -1, 3) @ C (1, -3, 1) T% TwHol GHigag B
& Y &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".

= Mg due & Uew wue faRgu qur Mg wum @ g dr & S el

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

gog - |
17  Evaluate 4
HIH =0d a%liiﬂq
2
Ix(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
WA A = R— {3} @& B = R—{1}. 391EY % W f:4 > B S J’(X):x_3
0 IRAT ¥ Th Thdl SRS HAd |
OR / 3ty
4x+3 2
If f (x): PR X ¢§, show that 'fof" is an identity function. What is the inverse
of f?
4x+3 2
Iy f(x):6x—4’ iy ¥, a1 39iET e fof Uh FHE BT | f @1 GREH
HAd T 7
19 Write in the simplest form 4
ey ®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 we f(), x=0 I "aq ¥ ar @

CcoS5x —cosx

2
f=1 *
—3tan§(x+2) , x<0

, x>0

a3 S

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 foum ARG oHE &k 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=ram
BT |

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

d
IR sin®y+cosxy=n ¥, a’_ic} A BT

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

fagatt (1, 2, -3) Ta1 (3, -1, 2) § THY WA Y FHAAA bl GHIBOT A B

St YA _yH3_ztl 5 o %
1 —4 7

27 Using properties of determinants, prove that 4

T B e @ 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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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 sd @it |

OR |/ 3yan

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

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

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

- - -
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.

Th AN I aEgell U qer faems A @ AR Har &) SHe U AR H
T % fu FHaa T 57,600 & SR stfusmad 20 a&gell & @ &I T T Th
U @ e < 2400 qUT UH faai W @ g % 3600 ¥ 9® WH W @l
% 180 @9 WX qT UH faarg A @l % 220 @M WX 99 dahdT | I8 A U
5 a8 @idr 33 9l a5 99 9hal o, Sfusad @Y U & & a0 I 319
g fpe YR AR § T 91eU ? 39 e YREE §9E & &0 § faRgw ok
M@ & &d Hig|

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

Hence, find a7l

5 3

afz A{
-1 2

}%,?ﬁ A2 =0A+71 B ) @ HE T el 3§ 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 + 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 @ a0 @ kT 3T Y@ O gHad & S 1 BT Wl T g

geell

qar §HAA 2x—3y+z—5=0 W&l UdwE B T °H

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 y2 =x AU Y@ x+y=2 % 99 BN & & Ww G| qEHE B
TART B g 39 B &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.

TMEY b 9 g S, [Tadr o ISR &= f6dT T 8, H1 SIEa STfdehad
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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A ST739T -

1 gOemdt 49993 % Usd U8 WX WWWW%@

2 FUA YT-US @l Sid W foh UST-US b Pl YN qUT UAI B I o & @ A YO IS b WY HUX
Eﬁ%lsﬁﬁlﬁaﬁﬁlﬂ’ﬁwﬁﬁﬁgﬁ}gﬁwﬁ%l

3 Sa-giae | qeam-fag g organ fidse @l % stfafiad wel o erggedie faes 1 wdianef @l erirg
SEAT ST

4 ool SE-gRaen WX U Bl BiE ge 65/ESS/4, de-[Al T

5 () WU chad f&d1/Ss Hreay § | T o, aﬁwaﬁﬁﬁﬁ%@mﬁﬁﬁ@f@wﬁwém%

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.

fear: () U9 9 pa 33 UF &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® YT T 1 ¥ 10 I SgaIwedd 99T &, o yde & fag 1 o
e 31 u@® 999 ® (A), (B), (C) @m (D) @R faehew i 7w &, v &1 ua
TEN | ST el faeeq g & qun oTuel Sai-gRawt ¥ (A), (B), (C) steran
(D) Sl 91 &, IO & &9 § f@r T 37 U9l & IAX o7 & U pls SAfaiied
oy T e s

(iii) |UE— ‘A’ H U9 T 119 16 T 3171 T ST U & q4T U o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA U9 & qAT 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) AW w7 sAfvad ¥ gt v # famew W€ ¥, BT o 3w el ¥ i

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 deael & e R W * U% fgenyrdl d@fhar 3@ ger afewiid
¥ 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% 9aftya 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
x=0 W ah y=2x>+3sinx ¥ o & wEUEr ¥
(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 W has no inverse is : 1
2k 3 . .
ka9 o e % fag emege 64%9%@?8@?@%:
N 2 o7
» -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  THH 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.Z:ﬁ, then the angle between 1
— -

a and p is :

alal=B.lbl=2am 2. 2B L o @y Fdam 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 BYS g9EE 3, O 9% wHigEg 8 B UEAEE §
(A) Rk B Brys waE T ¥, @ T iy T @

(B) afc @5 MY wfgag &, @ 98 ¥9EE Tol ©

(C) afx @ Prywt wofeag & @ 9% TG T

(D) 3kt ®z B9 §HlEsg Tl 5, A TE 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 % fT @ oW W HY SR e
(i) agwe & (i) gEE B
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 3 B adE x, 4 9H/fEe @ X ¥ g W T 99 9RE y, 3 eH/fme @
WAL x=5qNqay =2 TN &, A ATT & &%t ¥ YTaa

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 : TE T TGS @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 X1 w1 AR S S B S Ref wRe (- 42k 9 TH g
& BT W E q Rge 204 4Tk GO 3744k B T A
& gHT 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) Tamr 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 aéli%iq
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 q b & WH TG Be BT W we f(x), x=0 W wad 3

1—cos4x
—2 . x>0
8x
f(x) =41-a T
b sin2x x<0
5x
19 Find the foot of the perpendicular from the point 4 (0, 2, 3) on the 4

line

l_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
Wﬁr&m%ﬁmm,ﬁm%%y=z,mle%|
1 2 2
21 If 4=|2 1 2/, verify that 4% —44-5]=0. 4
2 2 1

1 2 2
IR 4=|2 1 2| % o woha 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

_[sinz 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 Teea Nx N R @& a9 R ' (a.b)R(c.d) = a+d=b+c
a0 ol ¥, R UE euge e ¥ 7

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 N

—> A VAN VAN
If a=i+2j+3k and Z):zj +4 j—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 - A A A

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

qeTell 4B T BC @ Mg & ¥, @ fa@wvt pp & @ ufer 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 @R ¥

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

2
Q—Zaﬂjt(azjtbz)y:o
dx2 dx
OR / Jyan
2 2

Find points on the curve %+%=1 at which the normals are parallel to

X-axis.

2 2
W%+%:1wa%§aﬁaﬁm,%ﬁwaﬁm,x-aa%w%|

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

sin(sin_1%+cos_] szl ¥ x & AF I BT



SECTION - D
gug - ¢

29 If x= cos6+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.

Ty fF e U T omEds O amier SMER % S BN % YR aEhd
IAH q9 BN G9 ¥E Wb u9 B

OR / 3

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 % forg @t vt 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.

iy =cosx TAT y=sinx I A {Oeﬂﬁw@fﬁmwaﬂuﬁm
HA TY T Wbl AAT x-3T & S B &F B &TBA A DI |

OR / 3@t
Evaluate :
A 3d BT
™ 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 I 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.

Th MR § &9 § ®H 8 A& [IemH A R 10 95 faefm C 8 =i
U e e 1o e G B 3 e | e 4 B e > A - e A B B B oL
50 %/ fpom e @ wared 11 @t @ma 70 I/ fen ¥ gard 1 ¥ fyefm A @ A
2 za/fem qen faerfm C @ Amn | geR/fen ¥, safe geed 1 F fefm A
B A 1 s/ aut faetE C & AT 2 S/ 51 39 Ue Ee WA
T % ¥4 H [@RaU | Se@ g 39 SR &l <gAaH o T1d diog e 39
IE wE gerel & g ¥ iR SE gAaH SiEsdd dive ad © |

33 Using matrices solve the following system of equations : 6
e ffy B WM w g R e % fE @ ew dn
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.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww oie 3
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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 ST739T -

1 gOemdt 49993 % Usd U8 WX WWWW%@

2 FUA YT-US @l Sid W foh UST-US b Pl YN qUT UAI B I o & @ A YO IS b WY HUX
Eﬁ%lsﬁﬁlﬁaﬁﬁlﬂ’ﬁwﬁﬁﬁgﬁ}gﬁwﬁ%l

3 Sa-giae | qeam-fag g organ fidse @l % stfafiad wel o erggedie faes 1 wdianef @l erirg
SEAT ST

4 o SE-gRaE T TS B Frs ge 65/ESS/4, ¥e-[B] frd

5 () WU chad f&d1/Ss Hreay § | T o, aﬁwaﬁﬁﬁﬁ%@mﬁﬁﬁ@f@wﬁwém%

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

fear: () U9 9 pa 33 UF &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® YT T 1 ¥ 10 I SgaIwedd 99T &, o yde & fag 1 o
e 31 u@® 999 ® (A), (B), (C) @m (D) @R faehew i 7w &, v &1 ua
TEN | ST el faeeq g & qun oTuel Sai-gRawt ¥ (A), (B), (C) steran
(D) Sl 91 &, IO & &9 § f@r T 37 U9l & IAX o7 & U pls SAfaiied
oy T e s

(iii) |UE— ‘A’ H U9 T 119 16 T 3171 T ST U & q4T U o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA U9 & qAT 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) AW w7 sAfvad ¥ gt v # famew W€ ¥, BT o 3w el ¥ i

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
g 6 A=|a-b 1 3 | us 9afd =g %1 o 91 b & AW 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
STIhT  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 If|al=+3.]b|=2 and Z.Z:ﬁ, then the angle between

%
Zand b

is :

a | al=Bbl=2am 2. 2B E @ 2 A g B B

(A) 0
(B) 3

(©)

|3

(D)

o |a

(A) —4
(B) 4
€) 2

(D) -12

65/ESS/4-311-B |
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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 BYS g9EE 3, O 9% wHigEg 8 B UEAEE §
(A) Rk B Brys waE T ¥, @ T iy T @

(B) afc @5 MY wfgag &, @ 98 ¥9EE Tol ©

(C) afx @ Prywt wofeag & @ 9% TG T

(D) 3kt ®z B9 §HlEsg Tl 5, A TE 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 & a9 R WX * Us fgenyrd dfhar 3@ Uer aiwiid

¥ 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

(©) 5

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) ™ ®a9 p & IR &R daw IR & T A FC AR
p : Y oMY Tolifae™ I@d ¥, ofuew feum was ¥ ofik afs emuesr femm
A ¢, Al S HfaeE S@d @l

(i) ®HaF ‘80, 4 &1 o § @ Foew fareg)

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 T % 6 f&g P(3. 2, 4), Q(5, 4, —6) Tum R (9, 8, —10) T&™ |
IT UM T Hiee EH &g O, PR #1 faisa &Xar 1

. 3
logsin x d
If yz(g—3), then find _y'
x dx
(logsinx)3 dy
af =i %, A~ W
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.
1 .
B f(x)=x4—§x3 ¥ fu 9% oM A @G el e

(i) gda= T (i) gEEE )
OR / sty
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.

Ueh Tad & @ R x, 4 GH/fFe & X 9 7 W& T qan 9% y, 3 aH/fme @
WA TG x=5qNqamy =2 TN T, @ T & &% o g
@ 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 / @t

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

wﬁr&m%ﬁaﬁw,ﬁm%%yzg,mle%l

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

on the set N x N is an equivalence relation ?

WW%WNXNW@WFHR@ (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 dqM b =2i+4j-5k FANRX IGYST ABCD @ a—~

R AR T BC ® PuiRa wt ¥, @ Rt gD % ware afe S @
qeyr sTa HIg|
OR / 3y

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 2/1'\+3/2 respectively.
2i—j+k, i+j+2k M 2i+3k wEM A, B 9w C & Ty wfw ¥
Th A Gl 3 siee st A ABC & §9dd T @ ol

) .11 _
21 Find the value of x in sm(sm ]§+ cos lszl 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) ¥ T&Y 9N 9@ GHAA b1 FHBOT A BN 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 fowe f(x), x=0 W gad ¥

1—cos4x
— x> 0
8x
f (x) =41-a , x=0
b sin 2x x<0
5x
25 Using properties of determinants, prove that 4

a*+2a 2a+1 1
2a+1 a+2 lz(a—l)3

e,
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)y20
dx dx
OR / sy
2 2

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

2 2
W%+%:1W%%§aﬁaﬁﬁq,ﬁ?wa&m,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.

3IEU 76 Ueh RGU MU oM ol IieR STUR & S g9 B O &Fhd
ATH q9 B WE UE b T T
OR / 3t

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

wem S (x)=3x" -2 —6x% +6x+1 % forg @ i e g qan wEE
e fag s @ife) o9 fager X Sfase 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
T 50 per kg and food II costs I 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.
Uk AR ¥ Y ¥ HY 8§ UHd (gam= A R 10 7 faefm C g =nfeul|
T vER b wE v [ g @ ueed 1 Suwey ¥ wE w1 @ feea
50 X/ T qun @ uard 11 & @ma 70 I/ e 31 uerd 1 & fqefim A & \mn
2 gar/fem qon faetfm C & " 1 sen/feEn @, sEfe w11 9 faefm A
® T 1 gEE/fEn qu feftm C & AEn 2 seE/fem ¥ 38 e e v
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
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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 [Oaﬂﬁw@fﬁmlwmuﬁm
HA TL 3T Il TAT x-3& &b S B & B GABA A DI |

OR / 3yt
Evaluate :
A 3d HINT -
xsm;zc "
01+cos X

Using matrices, solve the following system of equations :

amege fafr &1 Wi wRa gu, fre @il & 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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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.
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(@)  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 ST739T -

1 gOemdt 49993 % Usd U8 WX WWWW%@

2 FUA YT-US @l Sid W foh UST-US b Pl YN qUT UAI B I o & @ A YO IS b WY HUX
Eﬁ%lsﬁﬁlﬁaﬁﬁlﬂ’ﬁwﬁﬁﬁgﬁ}gﬁwﬁ%l

3 Sa-giae | qeam-fag g organ fidse @l % stfafiad wel o erggedie faes 1 wdianef @l erirg
SEAT ST

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

5 () WU chad f&d1/Ss Hreay § | T o, aﬁwaﬁﬁﬁﬁ%@mﬁﬁﬁ@f@wﬁwém%

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.

fear: () U9 9 pa 33 UF &, W AR WSl 7, ¥, @ qA T ¥ fqwiiea ¥ |

(i) |- ® YT T 1 ¥ 10 I SgaIwedd 99T &, o yde & fag 1 o
e 31 u@® 999 ® (A), (B), (C) @m (D) @R faehew i 7w &, v &1 ua
TEN | ST el faeeq g & qun oTuel Sai-gRawt ¥ (A), (B), (C) steran
(D) Sl 91 &, IO & &9 § f@r T 37 U9l & IAX o7 & U pls SAfaiied
oy T e s

(iii) |UE— ‘A’ H U9 T 119 16 T 3171 T ST U & q4T U o 2 37k Fraffea ¥ |

(iv) |UE—W ¥ g WA 17 § 28 I @Y SAUA U9 & qAT 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) AW w7 sAfvad ¥ gt v # famew W€ ¥, BT o 3w el ¥ i

fomea €1 U9 9 U9l § ¥ oMUl U B [Ihed '@ BN B
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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+3sinx?5aﬁq?r|1rsra%qavm%:

(A) 3 B) -3
ol ool
© 3 D) -3
) . |2k 3 ) f
2 The value of k& for which the matrix Yy has no inverse is : 1
2k 3 . .
ka9 o e % fag e 64ao‘r§ri%|?rﬁq¥m€r=r€r%:
o 2 Lo
» -5 B) 5
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 fiR—>R St f(x)=2-3x T whewti BioaR g=/
@ g(x) sueR®

(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]1+x2\+c

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

a*b=ab®, then 5% (3 *1) is equal to :

gic aRdlas SEe & 99sad R W * UH fEemurd dihdar 3§ yer uiwia
¥ 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 :

a | al=VB.lbl=2am o . 2B LA o Xy ¥ e mATE

(A) 0

(B)

wl|a

©)

|3

(D)

o a

d
7  Integrating factor of the differential equation a’_i —ycotx =2x+ xreotx s ;1

d
ST THIH 0T 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
HUT ‘gl SET T 2, qA MY W SgHd HId © B GAM ¥
(A) TfT I T TR ¥, A AU W AT & B §
(B) aft 39 =g Sg9d &l &id o, o S’ T Tl T
(C) afE o9 = o¥d HId &, o qex T ¥
(D) aft s T ¥, @ oMU WE IV 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

fm & 6 A=|a-b 1 3 | us 9afid omege &1 @ qO0 b & 9H HAM: T
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 O divides PR.

fer mn ¥ 6 g P(3, 2, 4), O(5, 4, 6) T R(9, 8, —10) Td™ ¥
IT AU T e fed feg O, PR @t faiisa &xar g1

(logsin x)3

dy
13 If y= , then find d_ 2

x3 X

(logsinx)3 dy
g y=——=—"— % @ & BT |

X

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

(1) 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 ¥ W & aw A=E y, 3 aW/fee &t
WAL TG x=5qNqay =2 TN &, A ATT & &%t § qiaa
®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 U @ % BT GHIGIT & | T@T HT et T fafaw |

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) = &9 p & Gk &R waw IR & T & FC faRaq)

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

(i) ®HaF ‘80, 4 &1 o § @ Foew farag)
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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 5 for which the function f (x) is 4

continuous at x = 0.

a T b F AN AG BT B W f(x), x = 0 W T 2

sin (a+1)x +sinx
, x>0
X
f(x) =<b+1 , x=0
tan3
N , 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
qt 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—zaﬂ+(a2+b2)y:o
dx? 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%|
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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) YRR YUl b1 WgEEd ¥ S B 6 aged Z) X Z, W Uk qE
R =

(a,b)R(c.d) = ad =bc, ®F (a, b), (c, d) € Zy *x Z,
B GG 8, F1 U g 99y 7

) .11 n
25 Find the value of x in sm(sm 1§+ CoS 1x}zl 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
b THIHOT B BT
y__ 1 x

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

seczy(l—i-xz) dy+2xtany dx =0

T

Wﬁr&mwaﬁaﬁﬁm,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 — A A A

Bl Z:z’+2j+3k A b =2i+4,—5k TR wGYST ABCD & &~
- % % O %

qeTell 4B @ BC @ Mgi@ & ¥, @ fawwt pp & @aax ufeer 5 @

qlesr sTa Hifg |
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 wHM A, B awm C & Rufq wfky ¥

Th O |l 3d &g st A ABC % 99dd T o ol
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30

SECTION - D
- <

g

T

Draw a sketch of the curves y =cosx and y=sinx in the interval {O, E} 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} ¥ % QifaT| THhAT B TanT

HTA ZY 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
then find —3/ at g=L
dx 4

s x= cose+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.

T AR ¥ Y ¥ HY 8§ & (gam= A R 10 7 faefm C gFn =Ryl
T YER & wE Tad | qur @ e 1 Suwey € wE were | @ fEEa
50 X/ T qon @ ward 11 & @ma 70 I/ fem 31 werd 1 ¥ fqefim A & \mn
2 gai/fem qun fatm C @t "o 1 sen/fen @, seie e 1 9 fatE A
B W 1 gEE/fen qu faetm C & A 2 /i ¥ 39 us e unme
TR % w9 H fafgu) ewE N 39 SRR 6l FAaH qed Fd Hig es 39
Al @ weref @ frger ok wEw AW omasds dve ad &

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 a9 e STER & 9<% G99 W O &
AH 9 B SIS ¥E U W EAM
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

wa f(x)=3x" =20 —6x” +6x+1 % forw @t et SR fig qe
i fag sra @ifvig) o9 fagel X Sfeass qen fifTss i sma sifsg)

33 Using matrices, solve the following system of equations : 6
sege fafy &1 vam &Xd 3Q, 7 @deon & 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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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—[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 3 :
1 &ell U9T—U5 % Ueel IS UX 37U STshHich 1asd g |
2 PUA UST-US &I S o (% UST-US b Pl NSl qUT YAl I IaW! of HE&AT & FAAA! YO J6 b TEE S
BT ¢ 1 59 91 DI g A B A (o T B & H 2|
3 Sa-giae A weam-fag aam sruan Tl wet & sifafved wEf o st faem aw wendt @t s
SELAT S
4 ol TE-gRaw U WeT-U B HIS T 65/08S/1, We-[A] frd
5 (®) H9T-U had [Ed)/SST qreay ¥ | e o, afy ey o @ T & 1 fene 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 "] [qurie @ 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.

fRer: () O YT H 3@ 33 U ¥, AR @Sl ‘o, ¥, W T H foviaa ¥

(i) |- ® UgT W& 1 ¥ 10 I Sgabedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faehew fauw 7w &, v & U
TE | ST el foeheq g & qun oTuel Sa-gRaaw ¥ (A), (B), (C) steran
(D) S T &, IO & &Y § T T 37 Y9l & 39X o9 & U pIs SAfaiiead
Ty T e s

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

(iv) |UE—W ¥ U €T 17 ¥ 28 T TI—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
tqu'Az{ JHaTAJquassaﬂéemqé%,eﬁanaEB%ﬁm:
(4 0] (6 0
W) |5 ) ®) |5,
4 0] 4 0
© |5 ® |5
1 .
3 I 5 dx is equal to : 1
x“+4
[—dx = %
x“+4
A tan' X1 ¢ B sin' 4 ¢
(A) tan”'> (B) sin”'
C ltan_1£+c D 1lo x+2 +c
©) 3 > (D) 7 logi—

65/0SS/1-311-A | 3 ﬁ [ Contd...



lim sin? 5x

xﬁov 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 |aaj’ A| is :
A A ®F 3 H HohANT oegE ¥ qd [4|=5 %, o |adj 4| Fw o

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

xéaﬁﬁaqw%ﬁquA:F 3_1?3(_96‘?“?[%?

3 1+x
5
A) = (B) -13
5 13
© 7 D) —7
X2 +1 AN .
If f(x)= > then f'(1) is :
X
2
s f(x):);:ll 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 2d—y+3[

3 2.\

STHA THBTT 2d—f+3 d—;’ P e R
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.
o= el § 9 B 9 Us 9 hYd el B 7
(A) 7 us fawm g ¥

(B) B uw 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 uRwi ¥
£ ={(42).(6:4). (7.1)} wam g ={(2.1).(1.6). (4. 5)} . & gof wffire ifome

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

are at right angles.

2
qifsw B @y =3x% —5x+2 W Reg Rigati (1, 0) @en (?Oj TR el @

T B

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

x % @ue, tanx+log(sinx) & @A WM B STEBAT T B

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 fes Rie @R @ =37-6 49k @

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

OR / 3t

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

q@ r(itj-2k)=5 qE r-2i-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 ‘Al B3 e 3 ¥ fawta Bk ¥, O Sud ol @ wis 3 ¥ fawilia
T B

#1 (1) faam qor (i) giqerres atag|
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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 wat@ @Hiww % (4B)'=B'A’

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 deamst & @ Z ¥ a9" RS (v, y)eR S x -y,
39 fqwiv ear ¢ &0 uRWig @, ® Z WX UH eNged Ty § 7

19 If the function f (x) defined by 4

x> —ax+b , Xx<3

f(x): 2x—1 , 3<x<5
2ax-3b , S5<x

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

afe wew S (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 AT @B =1 T x =4 & I "R & &1 TF G qo1 FEHET
H TR B T 3@ R & @ &F%a T &g

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

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

> o> >
B dF W a, p, e & T oy Ay 6
e T
[ 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
axphp=bxc=cxa-

> > >
aft dF WRA g, b.c MR ER a4 ptce=0 % @ R v fH
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 +xj o 1 % TiE Ewe T B

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 o« S§ 9AqA & GHIGI 3G dHie S fags
(-3, 1, 2) @ (2, 3, 4) ¥ BB Il F3 @ W T 2

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

afe 3sin(xy)+4cos(xy)=5 %, @ % A BT

OR / 3t¥an

4

If x¥ =y”, then find e

d
TR x =y %,a‘rd—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 & IUEH w1 TERT Bid §Y s @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 7o Tl o g9aior Brys & aewa stfudad e S99 98
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 Rfy B W w g F alwol B Fer B ed @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
ST THIH LT xd—i=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\ !
(x —1)g+2xy:2—1, given y (0) = 0.

(2—1d—y2 -
FTaHA GBI | X )dx+ Xy =— lwﬁﬁm%ﬁmﬁ‘ﬂq,ﬁm%ﬁs

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

=—(?+3}+51€)+X(3?+5}+7/Ac) qan

-
r

—Qi+dj+6k)+u(i+4]+7k)

AT €| 9 TUd B BT GHIGIT 3G BN Ed ¥ @l 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@aieat qan o amar o | 99dh Ui &1 "W A dur B 1 Usm @
B T b T g A WX 3 uHE gur "W B WX o 3 ®©C omEyus 1 TS
36 B W A "M A WX 3 " dur "HiM B WX 2 ¢ emasds &l "siE A
qar B widies sifieeaw semst: 18 €S dar 15 €@ & &9 &Y ¥adl &l 98 Udh
e TX T 800 T UHh <o WX % 700 HHMET ¥ IV UH (g WUHH IHET
% wy ¥ fafau| oo g s Hife f6 erfusan @ um & fw 9 wfafes
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 3 :
1 &ell U9T—U5 % Ueel IS UX 37U STshHich 1asd g |
2 PUA UST-US &I S o (% UST-US b Pl NSl qUT YAl I IaW! of HE&AT & FAAA! YO J6 b TEE S
BT ¢ 1 59 91 DI g A B A (o T B & H 2|
3 Sa-giae A weam-fag aam sruan Tl wet & sifafved wEf o st faem aw wendt @t s
SELAT S
4 oo STT-gRAE T -TS B FIS HE 65/0SS/1, - [B] g
5 (®) H9T-U had [Ed)/SST qreay ¥ | e o, afy ey o @ T & 1 fene 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 "] [qurie @ 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.

fRer: () O YT H 3@ 33 U ¥, AR @Sl ‘o, ¥, W T H foviaa ¥

(i) |- ® UgT W& 1 ¥ 10 I Sgabedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faehew fauw 7w &, v & U
TE | ST el foeheq g & qun oTuel Sa-gRaaw ¥ (A), (B), (C) steran
(D) S T &, IO & &Y § T T 37 Y9l & 39X o9 & U pIs SAfaiiead
Ty T e s

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

(iv) |UE—W ¥ U €T 17 ¥ 28 T TI—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 — A
)
im sin” Sx
1 il_rﬂ)—z is equal to : 1
3x
lim sin? 5x
¥0 3 SUEX ¥
3x
» 5 B) 3
o B o 3
© 3 D) 3
-2 . . .
2 If A:{ . } and 24+ B as a zero matrix, then matrix B is : 1
-2 3
aﬁ:A{ }aw2A+BQzﬁs1§qaﬁa§%,€haam§B%ﬁm:
4 6 4 3]
A 12 10 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) (5’7j

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%ﬁrqwm;sA:F 3_16366@?[%?

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

Wl 6x-5=3y-1=2z+4 & fa® ogua ¢ :
(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
j' ——dx TR ¥
x“+4
(A) tan_1£+c (B) sin —+c¢
(C) —tan IZ4e (D) %log +c

2 J
8 The degree of the differential equation 2d {+3 dy 2 +5d—y+ y=0 is :
dx dx dx

3 2.\
Waﬁwzd—?»dz +5£bi+y:03|?r3€|'ff%1
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 HehAE e ¢ qd [A4|=5 ¥, @ |adj 4| #w 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 -

(A) > (B) >

3
(®) ) (D) 1
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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 STabes 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 o s LS ) Z:3?—6}+91Ac qen

- A A N
b=-2i+4j+\k

(i) T\ ¥ (ii) @=eq )

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".

HI A By e 3 ¥ fawiia B 2, O SEw okl @ wis 3 @ faqwfea
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} > {1.5,6} 38 wR ufewig ¥ 6
F={(4.2).(6.4).(7.1)} 7em g ={(2.1).(1.6).(4.5)}. d gof wfwniitra 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
aqitsn B @y =3x% —5x+2 W e Rgsti (1, 0) @en (?Oj 9T @l Y@

I 5

65/0SS/1-311-B | 7 ﬁ [ Contd...



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 H1 TE WY qon gEHAT
H TEART B Y T R AT B aFmA T I

4
18 Evaluate [(|x—1|+|x—2[)dx. 4
1

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

19 If the function f (x) defined by 4

x> +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 @ 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

65/0SS/1-311-B | 8 ﬁ [ Contd...



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 S§ 9Aqd &1 GHIGI 3G 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 \/l+x2 +1 .
Find the derivative of tan | ——— | with respect to x. 4

X

[ 2
an!| YEX A o ¥ wne smwes S @R

X

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

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

65/0SS/1-311-B | 9 ﬁ [ Contd...



d
24 1f 3sin(x)+4cos(w) =5, then find == 4
x
: dy
afe 3sin(xy)+4cos(xy)=5 2, @ o HIFTT |
OR / sty
dy
If x¥=y*, then find —.
V=7, 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.
T g 6 quifes deelf & wge Z ¥ weg R W (x,y)eRS x—y,
39 fawifsta eiar & & 9RWia ¥, ®1 Z X U% 9Agd 99§ 7
26 Find 4
Bl L
2
J'—x e
V2+x—x?
65/0SS/1-311-B | 10 ﬁ [ Contd...



- > -
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+?:_0>, then prove that
e T
axp=bxc=cxa-

> > >
aft I AR a.p.c WU E R a4+ p+c0=0 ¥ o Rig B fE
e T
axphp=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

65/0SS/1-311-B | 11 ﬁ [ Contd...



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 i, e & fe y =1

SE x=0 Bl
OR / 3t

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 ¥

30 Using matrices, solve the following system of equations :
e fafy &1 JaF &id 3T M= weeon & e & 3d 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}+7l§) 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)
Ia@d ¥ | 9 99 B B GHGO 3 bing ed 3 @ g )

OR / 3t

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).

famgat (3. —1, 2), (5. 2. 4) T (-1, -1, 6) ¥ fruifa Tvaw & fag
(1, -1, 2) & T ¥ 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 ¥ 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
quT B wfafe eftream AT 18 €@ qom 15 ®€¢ & &M & Gl ¢l 98 Th
e 9¥ T 800 AT Wk < WX T 700 HUMT T W Tk Rgeh WUTHA GHET
% & ¥ faigu| @ &0 o *ie fh etfteeay @i UW % fou 9w wiafee
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 a@ a9emr Bs & dewa sifbean B <19 98
[ECEEEIFCIEAE
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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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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 3 :
1 &ell U9T—U5 % Ueel IS UX 37U STshHich 1asd g |
2 PUA UST-US &I S o (% UST-US b Pl NSl qUT YAl I IaW! of HE&AT & FAAA! YO J6 b TEE S
BT ¢ 1 59 91 DI g A B A (o T B & H 2|
3 Sa-giae A weam-fag aam sruan Tl wet & sifafved wEf o st faem aw wendt @t s
SELAT S
4 ool TE-gRew U W9 B HIS T 65/08S/1, we-[C] frd
5 (®) H9T-U ha [Ed)/SST qreay ¥ ¥ | e o, afy ey o @ T & 1 feRet wes wron 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 "] [qurie @ 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.

fRer: () O YT H 3@ 33 U ¥, AR @Sl ‘o, ¥, W T H foviaa ¥

(i) |- ® UgT W& 1 ¥ 10 I Sgabedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faehew fauw 7w &, v & U
TE | ST el foeheq g & qun oTuel Sa-gRaaw ¥ (A), (B), (C) steran
(D) S T &, IO & &Y § T T 37 Y9l & 39X o9 & U pIs SAfaiiead
Ty T e s

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

(iv) |UE—W ¥ U €T 17 ¥ 28 T TI—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 ? 1
-3 1+x

xésﬁwnﬁ%%m\ma{sA:V 3_1;3@—@?[%?

(A)

(O} RV IR KO

(©)

5 lim sin? 5x
-0
g 3x?
lim sin? 5x
—0
g 3x?

25
9

25
© =

(A)

IR THIHBT 2

(A) 1
(C) 3

65/0SS/1-311-C |

is equal to :

IO T

dx?

-3 1+x
(B) -13
13
0) -=
1
B >
B) 3
Dy >
D) <

) ) ) d’ y dzy dy )
The degree of the differential equation 2—=+3| —— | +5—+y=0 is : 1

3
2
d’y

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

3 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 ol & @ o9 9 Th G HYe Tel 87

(A) 7 us faww €@ B

(B) 3 us uRig e W@ ¥
(C) TitTa U HM fawa |
(D) th 99 ¥ 10 70 T ¥

6 I 21 dx 1is equal to :
x“+4

dx U ¥ ¢

J-xz +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 ¢

ﬁ [ Contd...



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 |acﬁ A| is : 1

A A ®F 3 H HohANT oegE ¥ oqdr [4|=5 %, o |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 :

TE oW e wad f(x)=cosx, (0,2n) W, FHEN ¥

(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 & & egua 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(—;} COlk: 1 M

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 a8 @1 fhrar 5 9H/Asvs @ X 9 9% @ 3| W9 A 3 W
T, A T BT AEAT b9 X H g6 @ S

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§ faaiia el §, o SE% ofwl @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 / t¥ar

Find the angle between the planes e (? o ; —7 /2) =35 and Ps (2? - ; - /2) =6.

o (it j-2k)=5 @M £-Qi-j—k)=6 ¥ 9= B BT F@ AR

15 If f: {4, 6, 7} — {1, 2, 4} and g: {1, 2, 4} — {1, 5, 6} be defined 2

as f={(42).(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 wiwriitra 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 aﬁﬁﬂ@ Iy
2 0 3|1
[—2 X 2]0 2 0 1]4]|=0
1 0 2||x
18 Find 4
1
BIcECAIIY
J‘(x+1)(2x-i-1)
OR / &ty

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 T @B y=1 T ¢ =4 % 9 R AT &1 G QY Jo THGAT
BT WA I BT 3 B &S d1 &G S BT

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

a T b & A AW dHig 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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P

20 If 3sin(xy)+4cos(xy)=5, then find e

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 %,a‘rd—i s A

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

tan ™! (\/1+x2+xj B x &b G TIHAS A HINT |

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) ¥ & S 990 S§ G9dA b1 GHIGI T eI S faegat
(-3, 1,2) @ (2, 3, 4) ¥ T 9l g3 @ W T4 3

23 Evaluate 4
HE 1d %lRﬂQ

/2
I log tan x dx
0

65/0SS/1-311-C | 9 ﬁ [ Contd...



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.

Fa w5 quifes deael % @gwa Z ¥ =y R W@ (x,y)eRS x -y,
3 9 fawifsa 2ar & g0 ufedia @, /&1 Z W U% auged 99y g 7

27 Prove that 4
g @R
cot_1 7+ cot_1 8+ cot_1 18 = cot_] 3

65/0SS/1-311-C | 10 ﬁ [ Contd...



28 For any three vectors Z, Z,;}, prove that 4

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 S >
If a,p,c are three vectors such that g+ 5 + ¢ = 0, then prove that

e T e S
axphp=bxc=cxa-

> > >
aft AT AR a.p.c TMIFRER g4+ p4+c0=0 ¥ o Rig B fE
e
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?

U T STt aen g §9ar ® 1 Sk I & "eH A dm B ¥ Ua et
B T b T g A W 3 HE gur A9 B WX ot 3 = oravus ¥ TS
3% B I H HM A WX 3 € qur HM B WX 2 €@ emasdd @1 " A
qur B wfafe oftreeam st 18 €@ qom 15 € & &M & Gl ¢l 98 Th
e 9X T 800 dum T b uX T 700 HATET T 3H Th (g WUMA qHET
% wu ¥ fafaw| oo g sa #ife 6 etfusan @ um & fw 9 wfafe
ol ST qor d& S ?

30 Using matrices, solve the following system of equations : 6
oege fafy &1 Jam wid 3T Fr wHon & (e @ A dlig
x—-2y=10
2x+y+32z=8

Y g

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 p =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_\D _ 1
s e (3 1) 20 = an P v s A, o &

y(0) = 0 %I

33 Show that the lines 6

-
r

—(i+3j+5k)+ A (3i+5+7k) and

-
=

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

aofigy 5 Yt
v

— (143 +5k)+ A (3i+5] +7k) T

-
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
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