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.

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

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

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

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

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

A 37397 -

1 ghenei 49793 % U8 I8 W WWWW%@

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

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

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

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

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

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

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

n &



Time : 3 Hours]

MATHEMATICS

T
311)

[Maximum Marks : 100
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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.
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SECTION - A

guE - |

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

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

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

values of a and b respectively are :

0 6 a+b

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

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

©) -1, -7 (D) 35, 1

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

1
D) -3

(©) 3

3
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1 bc a(b+c)

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

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

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

(A) cosecx (B) cotx

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

then g(x) is equal to :

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

@ g(x) TR

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

a and p is :

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

(A) 0 (B)

wl|a

© 3 (D)

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

isosceles' is :

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

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

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

(€) afe =iz Frys wofaag & A 9 wE €

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

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

I xzdxw%:
1+x

2
1 1 (1+x2)
(A) Etan_ x+c (B) > i
2
1 5 (1+x2)
(C) Elog|1+x |+ ¢ (D) 2 +c
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12

SECTION - B

gus - q

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

(logsinx)3 dy
g y=————— % @ ol HIT|

X

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

(1) increasing (ii) decreasing.

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

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

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

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

B T T HINTT |
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13 (i) Write the statement p using 'if and only if"' 2
p . 1If you watch television, then your mind is free and if your mind

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

14 Evaluate : 2
A A BT -

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

A A A N N N

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

N

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

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

gls - 9

17 Find 4
SId Eﬁli%ﬂQ
J. 2x+3

\/x2+4x+1

dx

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

is continuous at x = 0.

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

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

line

I_x+3_y—l_z+4
5 2 3

g 4(0, 2, 3) & @

l_x+3_y—1_z+4
5 2 3

T T H IR I BT
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20 Solve the differential equation : 4
b FHIDHIOT T HISY

d 1
o

dx sinzxcoszx
OR / 3@t

Find the particular solution of

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

s
given that y:Z’ when x = 1.

STIhA  HIB LT

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

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

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

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

(-1, =1, 2) ¥ THY 9 Iq@ GHAA BN GHIGIOT @ BN S G
3x+2y-3z=1 @ Sx—4y+z=5 W T T
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23

24

25

26

Find / 9@ &It

J‘sin2 x0055 x dx

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

on the set N x N is an equivalence relation ?

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

Using properties of determinants, prove that

a a2 b+c

b b c+a =(b-c)(c—a)(a-b)(a+b+c)

c 02 a+b

N N

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

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

%
parallel to the diagonal BD.

A A A RN A A A

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

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

gesr sTa HIg|
OR / 3t

4
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27

28
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Find a unit vector perpendicular to the plane of A ABC where the position

N N N

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

A A A A A A N A

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

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

If y=e®sinbx, then prove that

2
u—201Q+(012+l)2)y20
dx? dx

gfe y=esinbx ¥, @ fag @ivg e

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

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

X-axis.

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

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

sin(sin_]%+cos_] szl ¥ x & AF I BT



SECTION - D
gug - ¢

29 If x= cosG+logtan%,

d2 o1
then find —g at 0=—
dx 4

gy x= cos@+10gtang,

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

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

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

minimum values on these points for the function

f(x):3x4—2x3—6x2+6x+1

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

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

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

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

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

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

MATHEMATICS

T
311)

[Maximum Marks : 100

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

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

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

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

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

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

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

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

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

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

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

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

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

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



SECTION - A

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

values of a and b respectively are :

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

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

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

(A) cosecx (B) cotx
(C) —sinx (D) sinx
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- -
4 Ifla|=B.]h|=2 and Z.Z:\E, then the angle between 1

- -
a and p is :

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

(A) 0
(B) 3

(©)

|3

(D)

o |a

-5 1 3

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

-5 1 3

I -1 1

A) 4
(B) 4
(C) 2

(D) -12
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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 S g9EE 3, O 9% wHigEg 8 B UEAEE §
(A) Rk B Brys waE T ¥, @ T iy T R

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

(€) afe =iz Frys wofaag & A 9 wE €

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

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

I xzdxw%:
1+x

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

then g(x) is equal to :

®e f:R—>R W f@)zz—%:muqﬁmﬁa%laﬁ(g=f4,

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

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

¥ R a*b=ab®, @ 5*(3*1) ST ¥

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

x =09 Ih y:2x2+3sinx%aﬁmaﬁw%:

(A) 3 B) -3

1
D) -3

(©) 3

3
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12

13

14
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SECTION - B

gus - q

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

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

is free, then you watch television.

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

(i) ®aF ‘80, 4 &1 o § @ Foew farag)

Evaluate :

AM A BT

cos {cos1 [—ﬁ] + E}
2 6

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

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

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



15 Find the angle between the lines 2

=1 Tamet % 99 @& B T B

- A A A A A
r

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

- A A A A

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

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

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

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

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

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

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

gls - 9

17 Find 4
d Eﬁli%ﬂQ

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

d 1
A

dx sinzxcoszx
OR / 3yt

Find the particular solution of

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

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

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

w%&mwaﬁw,ﬁm%%yzg,mle%l

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

on the set N x N is an equivalence relation ?

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

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

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

%
parallel to the diagonal BD.

A A - A A A

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

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

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

AN

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

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

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

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

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

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

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

to the lines

F IR T
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23  Find
A iy

Jsins xcos4 x dx

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

is continuous at x = 0.

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

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

a*+2a 2a+1 1
2a+1 a+2 lz(a—l)3

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

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

line

l.x+3_y—1_z+4
5 2 3

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

l.x+3_y—l_z+4
5 2 3

X @ @ U T I |

28 If y=e“sinbx, then prove that

2
d—§—2aﬂ+(a2+b2)y:0
dx dx
OR / ¥
2 2

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

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

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

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

minimum values on these points for the function

f(x)=3x4—2x3—6x2+6x+1

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

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

Vitamin C. Two types of food I and II are available. Food I costs
< 50 per kg and food II costs ¥ 70 per kg. Food I contains 2 units/kg
of Vitamin A and 1 unit’kg of Vitamin C while food II contains
1 unit’/kg of Vitamin A and 2 units/kg of Vitamin C. Formulate this as a
linear programming problem and find graphically the minimum cost for diet
that consists of mixture of these two foods and also meets the minimal
nutritional requirements.
U AER ¥ &Y ¥ HY 8§ UHd (gam= A R 10 7 faef| C g =nfeul
T TER % ™ qare | dr @ uerd 1 Suwe €1 mE uerd [ @l fema
50 /T @en @ wared 11 @t @a 70 I/ fmn ¥ wered 19 fqafm A @ Aen
2 Tar/fem qon faetfm C & " 1 sen/fen @, sEfe w119 faetm A
& A 1 ge/fEn qen faefm C @ A 2 SaE/fEn 31 39 us Rew uRme
AT 6 w9 H fafau| oo &0 36 SR &1 FAaH Iod o siig fad 39
IE T el & g ¥ iR SEW gAaH SiEsdd dive ad © |
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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 {Oag}ﬁWWIWWWT
H TL 3T Il TAT x-3&F & S B &F B §I%A A DI |

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

Using matrices, solve the following system of equations :

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

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




X

Roll No.
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
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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.

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

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

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

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

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

A 37397 -

1 ghenei 49793 % U8 I8 W WWWW%@

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

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

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

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

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

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

MATHEMATICS

T
311)

[Maximum Marks : 100

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

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

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

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

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

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

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

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

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

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

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

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

fomea €1 U9 9 U9l § ¥ oMUl U B [Ihed '@ BN B
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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+3sinxaaa1ﬁqa1%ra%qavm%:

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

then g(x) is equal to :

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

(A) 2-3x

x—2
3

(©) (D) x+2

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



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

I xzdxaw%:
1+x

(A) %tan_1 x+c

osf

2

+c

(B)

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

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

a*b=gb®, then 5% (3*1) is equal to :

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

(A) 15

(B) 30

(C) 45

(D) 75
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— -
6 If\a!=w/§,!b!=2 and Z.Z:ﬁ, then the angle between 1

- -
a and p is :

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

(A) 0

(B)

wl|a

©)

|3

(D)

o a

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

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

(A) cosecx

(B) cotx
(C) —sinx

(D) sinx
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1 bec a(b+c)

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

values of a and b respectively are :

0 6 a+b

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

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

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

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

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

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

. 3
logsin x d
%, then find d_y 2

X X

13 If y=

(logsinx)3 dy
g y=——=—— % @ ™ HITT |

X

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

(i) increasing (ii) decreasing.
1

HAT f(x):x4—§x3 % f0 95 oI T @G el e

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

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

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

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

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

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

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

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

is free, then you watch television.

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

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

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

continuous at x = 0.

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

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

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

3x+2y—3z=1 @ Sx—-4y+z=5 W @ Tl
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20 Using properties of determinants, prove that 4

a a2 b+c

b b c+a =(b-c)(c—a)(a-b)(a+b+c)

c 02 a+b

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

Compute 42— B2.

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

@ 4% - % W @ifwu)

22 If y=e“sinbx, then prove that 4

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

gfe y=esinbx ¥, @ fag @i e

2
Q—2aﬂ+(a2+b2)y20
dx? dx

OR / sy

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

X-axis.

2 2
w%+;—5=1w%ﬁ§aﬁaﬁﬁq,ﬁﬂwaﬁm,x-aa¢asw%|
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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, R O BT e ¥ | S B 6 e Z, X Z, W Uh g
R =

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

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

26 Find 4
Sd EFEIRFIQ
2x+3

J.\/xz +4x+1

dx

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

3 5 + xe
dx  sin“ xcos” x

OR / 3
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Find the particular solution of

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

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

sec?‘y(l—i-x?‘) dy+2xtany dx =0

T

Wﬁrﬁmwmaﬁﬁﬂq,ﬁm%%yzz,mle%|

A A A A A

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

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

%
parallel to the diagonal BD.

A A A RN A A A

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

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

qeer sma Hifa |
OR / 3t

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

N

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

N N N A N N

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

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

30

SECTION - D
- <

g

T

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

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

X-axis.

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

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

Evaluate :

HA =i d a%ll?ﬂq :
™ xsinx
R
01+cos X

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

2

d’y T
then find —= at 6=—
dx2 4

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

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

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

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

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

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

minimum values on these points for the function

f(x)=3x4—2x3—6x2+6x+1

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

33 Using matrices, solve the following system of equations : 6
e fafy &1 vam &Xd 3Y, 7 @heon & e @l gd &g
X+y+z=6
x+2z=17
3x+y+z=12
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