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. 59/0SS/2, Set—[C| 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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59/085/2-311-C | 2 g% [ Contd...



Time : 3 Hours]

MATHEMATICS
(o)
@311)

[Maximum Marks : 100

g ¢ 3 gue] [quife : 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 ecach.

(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.

e : () 3E U= A 3a 33 Ued ¥, S AW @uel ‘o, ‘¥, W qw T H ot ¥

(i) @Ue—‘3r ¥ g1 W 1 9 10 9% Sgfaseada usT &, o uds & g 1 o
freifia & 1 9@ 997 & (A), (B), (C) 741 (D) IR fasbeq fau 7w ¥, f=s &5 s
TE % | SNIH! Tl faehed g & qun U+ SAR-—gRas®r § (A), (B), (C) areran
(D) T G& &, 3¢ & &9 A fo@er &1 39 Ul & S 34 & fou g arfdivea
RERIEKRECIRE A

(i) @oE—‘a’ # UgT TEAT 11§ 16 T 317 AY—SAUT U7 & a1 I o 2 3k Freifea
2|

(iv) |UE—W ¥ g €A1 17 ¥ 28 T TY—IAUT U & T U & 4 37 reifea ¥

(v) ®E—T ¥ H9T G 29 ¥ 33 T SH-3TAUT U9 & qT I b 6 ik Fenifia 21

(vi) aW U AfEd ¥ gl usA-us # fased € %, R o 3w uet A orfafw

fameg 1 U9 9l Ul ® @ oNUBl Uh ¥ fahed '@ BT |
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SECTION - A
gls — A

1

1 The values of x for which f(x)=sin"'x, —1<x<1 is not differentiable,

R x % o % e wee F(x)=sinlx, —1<x<1 srgmada T L ¥
A) 2.1 B) 1, 0
€) -1. 0 D) 1. 1

2 If A=[1 2 3], then the order of the matrix 4'A is equal to

gt A=[1 2 3] % @ amge A'4 @ Hie B0l

(A) 1 x 3 (B) 3 x 3
€ 3 x1 D) 1 x 1

3 Let 'y' be a binary operation on the set Q defined by a*b=a+b—ab for all

values of a,be Q. Then identity element of Q is
I 9ead Q WX UH fgemgn @fhdn 3@ WeR URWiNG & Wl 8, 99 a,beQ
% U axb=a+b—ab| @ Q & dEH® NEIT T —

A) -1 B) 1
<) 2 (D) 0

4 Maximum value of sin x cos x is

sin x cos x T SfIhdE A ©
(A) O B) 1

(D) 2

|
© 3
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sin x (x cos x)

5 lim is equal to

x—0 X COSX

sinx(x cos x)

lim ® IO B

x—0 X COS X

(A) 0 (B)

© 1 (D)

i )y .
SMY " then — is equal to

6 If y=xe e

. d
’Clﬁ{ y=xesmx _&'3[, ?ﬁ' _y ﬁ
dx
(A) € (xsin x+1) (B) ¢Sin¥ (x cos x +1)

(C) —eSin¥ (x cos x+1) (D) - (xsin x+1)

.. 1) .
7 The principal value of tan | — | is equal to
prnE (ﬁ ] !

tan_l(%J ® &I HH B

o a

A B
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8 Possible equation of a plane whose normal makes angle 60°, 60° and 60° with
three axes is

Ueh THAW [TahT ST diFi otell § Al 60°, 60° Tar 60° & &I I &, Bl
gefad g9 BT

(A) 2x+y—-z=6 B) x-2y+z=6

C€) x+y+z=6 D) 2x+y+z=0

9 If J‘{ex ad 2}a’xzkex+c, then k is equal to
(1+x)

iy J|:ex al 2:|a’x=kex+c T, ol k9UEX %
(1+x)

1
1+x

(A) 1+x (B)

1
1+x

<€ - D) —(1+x)

10 The negation of the statement “all triangle have three vertices” is
(A) it is not the case that all triangle have three vertices
(B) all triangle have four vertices
(C) all triangle have more than four vertices

(D) all triangle have two vertices

HIT Tl Bt & A9 oW B 7 @ fues e

(A) g5 arg Rufa 7 & f6 ot gl & 99 ofid & §
B) Tl frysi & AR i T ¥

(C) | Byet & O} ¥ ot ofid &l &

(D) @+t Brgett & < o Ba ¥
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11

12

13

14

SECTION - B
gog — q

Write the contrapositive of the following statements :

(a) If a number is even then it is divisible by 2.

(b) If a number is odd then it is divisible 3.

= wuel & glqueee fafag -

(a) aft usp W& @9 & g, df 9% 2 9 fgwia sF
(b) aft we e fawm ¥ &, @ a8 3 ¥ fowifsa & |

Find the area of a parallelogram whose diagonals are 2i-3 f +4% and

20-3k .

Q"cﬁil@’j?l, e Tl 21{\—3]/'\+4l€ qdan 21{\—3l€ ¥, B §9%d A BN |

2 2
If 4+B= 2 1 and B— 4= , then find 4 and B.
3 2 3 3

afg A+B:B 12} qr B—A:B ﬂ g, A MFE 4 X B Td BIT |

1 1

1—-x

Prove that 2tan”  x=tan

7

firg ®fT 5 2tan ' x =tan™!

1-x
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2
15 Find & if y=e* tanx
dx

2
aﬁ:y=exmx%,a‘rﬂ§lﬁaﬁﬁml

dx

OR / s

If y:sin_1x+sin_1\/1—x2,—1<x<1, then prove that ;Z—yzo.
x

afg y:sin_1x+sin_1\/1—x2,—1<x<1 %, @ fog oifvu fo Q:O g |

dx

sinx __x

. e
16 Evaluate lim
x—0 X

sin x X
e —e

lim ————
20 . H T T BT |
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SECTION - C

gog — 9

3
d f1+42 4 31
17  Find e when x =cosec l( j y =tan 1[ ]
dx 2t

2 3
1| I+ —1| 3t—t d
gfe x=cosec 1(2—;], y = tan 1( 2] T o _dz a FRT |

1-3¢

OR / sy

m 2
If y:(x+\/x2—1) , prove that (l—xz)d—g—xj—y+m2y:0
dx X

m 2
afg y:(x+\/x2—1) %, @ fag @fve 6 (l—xz)fl—g—x§+m2y:0
X X

1 -1 x 1 s o
18 If A= 5 , B= | and (4+ B)” = A + B“, then find the values

1 -1 1
afy A=[ } B{i _J qm (A4+ B =A%+ B ¥ o x &iX y ¥ AW
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19 Evaluate J[log(logx)+ ! )2}dx
log x

1
(log x)*

j[log(logx)+ }dx A DI |

OR / sy

1
Evaluate I |: " } dx

—COSOL COS X

1—coso cosx

j{ ! }dx M BT |

20 Solve the following differential equation :

xdy — ydx

)Cz+y2

xdy + ydx + =0, given y=1 when x=1.

av —
3Tahd FHIH T xdy+ydx+%:o 1 fafite &@ 3d HIWT 99 x=1 & g
X +y

y=1 % 1

n/4 0
21 Evaluate J_n /4 1+ sin6

do

jn/4 0 do 1 M Ta BRI |

-1/4 1+sin®
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22 Prove that :

LRSC Eﬁﬁﬂ";f :
(b+C)2 a2 a2
b2 (c+ a)2 b2 =2abc(a+b+ 0)3
02 02 (a+b)2
_ 1 1 1142 2
23 Prove that tan~'| —= tanx |=— cos 1172008 2X
\/5 2 2+ cos2x
-1 1 1 _y1+2cos2x
firg @fT ¢ tan || —=tanx |=—cos | ——— =
\/5 2 2+cos2x

24 Examine the continuity of the following function at x=0 and x=2.

1 % B gidw @ x=0 g x=2 YT §g B

sin x 20
fx)=< «x

1 x=0

= A
a =1

A A —>

25 If —j+2k, b=
%
a

satisfying relations
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26 If /x +my=1 be a normal to the curve y2:4ax, then show that

al3 +2alm2 —m2 =0.

R Ix +my=1, @ y>=4dax W a2, @ REwy & o +2am® —m* =0

27 Using vector method prove that the medians of a triangle are concurrent.

afeett &1 9AM HH, OE BT 6 Te e @ dFl AiitEed @ s §

28 Let R be a relation defined on the set 7 of all integers as R={(x, y):x— y

is an integer}. Show that R is an equivalence relation.

qr we R, gged Z W R={(x.y):x—y us e ¥} g o ¥odr

39MEY f6 R Us 99 T B |
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31

SECTION - D
gog — ¢

Using integration, find the area of the smaller region bounded by the ellipse

2 2
x_2+y_2:1 and the straight line £+Z=1, a>0, b>0.
a b a b
2 y2
gHhee faty @, dega —+—_1 qIT XA @1 —+Z_1 (a>0, b>0) & 9=
a> b2 b

il @ges & &9%d Id Sy |

Find the foot of the perpendicular drawn from the point (1, 1, 2) to the plane

— A A A
r-(i—2j+4k)=5. Also, calculate the perpendicular distance.

Rrg (I 1,2) @ wmae r(f-2/+46)=5 W &R ™ wa % = & Favis @
DT | qOT a0 W §d DI |
OR / s

Show that two li x+3 y-1 z-1 dx—3_y—7_z—6 ot ’
ow that two lines 5 > 3 an N 1 > are intersecting

lines. Also, calculate the point of intersection.

. X+3 yl z—1 x-3 y=-T7 z-6 .
<y & e 2 3 I 4 2

ﬁ%@ﬁwmﬁaﬂﬁgﬁaﬁﬁﬁq|

1
Find the maximum value of f(x)=x¥.

1
G f(x)=x% @1 afumaw AF Td SIRT |
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33

In a small scale industry a manufacturer produces two types of book cases. The
first type of book case requires 3 hours on machine A and 2 hours on machine
B for completion, whereas the second type of book case requires 3 hours on
machine A and 3 hours on machine B. The machine A can run at the most for
18 hours while the machine B for at the most 14 hours a day. He earns a profit
of T 30 on each book case of the first type and I 40 on each book case of the
second type.

How many book cases of each type should he make each day so as he have a
maximum profit ?

T @Y M A ue i @ ueR B qEe SEHrd ST § | U U Bl JWd
AT B QU MM & fow wsfi| A WX 3 € qun "W B WX 2 =€ amagasd ' € |
TE YR B JEd A & g 7fm A w3 # qur A B WX 3 € amasdsw
A ¢ | ufafeT A A atftbad 18 €2 gem WefM B etfyeead 14 € 9@ @bl § |
UEd UHR B TAE JEh STl X g8 3 30 W I°T T YER B YAH JKb STAH
W % 40 @9 HACT & | YAS G TE TA® YBR DI bl gk AR S TEE
S offysad @\ U & 7

4 1 1
Find adjoint of a matrix 4=|2 1 3| and show that A(Aaj.A)=|A|I.
21 1
4 1 1
aeE A=[2 1 3| % we@vsw o HI iR quisy 5 A(Adj. A)=|4]1.
2 1 1
OR / 3t

Solve the following system of equations, using matrix inversion method :
e gl e @ ', oege gobnul fafty @ w @i
2x+3y+4z=1

X—y+2z=-2
3x+y—z=5
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