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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. 58 / OSS /1, Set - C on the Answer-Book.

5. (@)  TheQuestion 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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MATHEMATICS
(vrfore)
(311)

Time : 3 Hours] [Maximum Marks : 100
g ;3 gue] [quries : 100
Note: (1)  This question paper consists of four Sections A, B, C and D containing 33 questions.
(2)  Question Number 1 to 10 in Section A are multiple choice questions (MCQ). Each question carries
one 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 separate time is allotted for attempting MCQ.
(3)  Question Number 11 to 16 in Section B are very short answer questions and carry 2 marks each.
(4)  Question Number 17 to 28 in Section C are short answer questions and carry 4 marks each.
(5)  Question Number 29 to 33 in Section D are long answer questions and carry 6 marks each.
(6)  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.
fdw: (1) 39 A = d 5o 33 U9A €, A UR WUS 3, o, | 99 g | fawia 2
2) T@US-31 H I WA 1 | 10 7 a0 agfaehedra W g, for uee & forg 1 o7k faifia 21 v w6 sw
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. _ T
1. Ifsin” x—cos 1X=§,thenxis equal to

1
(A) 5

(C) ﬁ(ﬁﬂ)

.o _ T
If2 sin”' x —cos lx:§ 2, @t x T uA A

1
A) 5

(®) %(\EH)

SECTION-A

dy .
2. If y=x", then —— isequal to

dx
(A) x"(1-logx)

(©) y(-logx)

d
aﬁ:yzxx,?ﬁd—imgim:

(A) x*(1-logx)

(©) y(1-logx)
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3

[1]
®) %(ﬁﬂ)
3
D) %
(B) %(\/5 +1)
3
(D) %
[1]

B) x(1+logx)

(D) x*(1+1logx)

(B) x(1+logx)

(D) x*(1+1logx)
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3.

The negation of the statement 'all real numbers are rational or irrational' is [1]
(A) all real numbers are rational but not irrational

(B) all real numbers are rational and irrational

(C) all real numbers are not rational but irrational

(D) all real numbers are not rational or irrational

A Tt TR TEAT URET 1 HUNHT HEAT gt @ o e ¢

(A) |l aTEforeh HEATY URE gt § Y HuREd TE

(B) @it anEfores HEATE UiHg 3R Ui gt ¢

(C) Tt arafares weam srafa B § ueg afer 8

(D) @it araferss deamt 7 @ ufo 3 T & i g @

The unit vectors which is perpendicular to both vectors 27 —3j + 6k and3j — 4k is

[1]
1 2 o) r 1 ~ A ~
(A) \/3_4(31—4]+3k) (B) ﬁ(—3l+4]+3k)
L 3P +45+30) L i+4j-3h)
©) a1 J (D) a J

|9t 2/ — 3] + 6k AN 3] — 4k FH A Th AR VAW 2 :

1 2 o) r 1 ~ A ~
(A) \/3_4(31 —4j+3k) (B) ﬁ(—& +4j+3k)

1 N o) 5 1 n ~ ~
(©) ﬁ(3l+41+3k) (D) ﬁ@l +47-3k)
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5. IfAis asquare matrix of order 3x3 such that [adj 4| = 324, then the possible value

of |4] is equal to

(A) 24 B) 72
(C) 18 D) 27
A A T 3x3 ife w1 irege § of |adj A| = 324 R, A |A| w wva W g
(A) 24 (B) 72
(C) 18 D) 27

6. jsinx“dx is equal to

A Lcosx0+c
(A) 180

180
(C) —cosx’ +c

T

jsinx"dx TS g

A Lcosxo+c
(A) 180

180

(C) —cosx’+c

T

B —lcosx0+c
(B) 180

180 o
(D) ———cosx’ +c¢
V4

B —Lcosx0+c
(B) 180

180
(D) ———cosx" +c¢
T

7. Slope of the normal to the curve xy —3x+2y=1at (3, 2) is

1
(A) 5

(€) =5
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1
(B) 3

(D) 5
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@k xy — 3x + 2y = 1% &g (3, 2) R fsea di vaora g:

ol oL
A 3 B) 3
) -5 D) 5
_— Py (g
8. Degree of the differential equation —3-+ x| — " =01isequal to [1]
dx dx
(A) 3 B) 2
€ 5 (D) 1

2 1
SO S— J’H{QT = & o B

dx’ dx
(A) 3 B) 2
©) 5 D) 1
9. Let fix)= ‘% and g(x)=%. The value of fog(-2) is equal to [1]
1 !
O B) 3
€ 8 (D) -8

1 1
= f(x)= H adq g(x E fog(—2) = HH grm:

1 1
A) 3 (B) 3

© 8 D) -8
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10. Area ofa triangle whose vertices are (1,2,1), (2,2,1) and (2,1,1) is equal to [1]

1
@ 5 ®) 1

1
© 3 D) 2

e Py ek o (1,2,1), (2,2,1) @2 (2,1,1) €, o g=hat g,

1

&) 5 B) 1
1
© 3 D) 2
SECTION-B
Qusg — o
1. Find Zatx=oif y=sin(£e"zj 2
. 1n i atx=01 6 . [2]

gfe V= Sln( j A, ?ﬁx—OWd—snaﬁﬁw

OR/zrgan
d 1
Prove that_y: 2 if ¥ =5.
dx x logx
2 y_1
Y = —:——
gfe x = 5 7, @ fag fifse ¥ logx
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12.

13.

14.

15.

' 2 -1 10
Solve forxandy1fx(3j+y[ { j:[S]' [2]

ot 2

Evaluate: 1xi£r11(1 —X) tan% [2]

T T B ; lxiirll(l—x)tan%

Prove that the function f :R — R given by f{x) = |x| is neither one-one nor onto.[2]

g ANufr wem : R — RS Ax) = |x| gR1 uiefoa 2, 7 ot Uoheht 3R 7 & 3esTees
w2

If p and g are two statements given by
p: x+y is an even integer, x,y € N
g: x+y 1is an odd integer, x,y € N.

Write the compound statement connecting these two statements with 'OR' and
check its validity. [2]
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e ®wUA p 3R ¢ Freasa 9 afvnfya @ -
p:x+y THEREENE; x,yeN
g: x+y whfommaEn g; x,y e N.

Al 3T HAA Y HYAT AR g ST U fust e feifau) saeht Suan hi sitw ot difs)

16. Find the angle between the planes : [2]
2x+3y+5z=6and x—y+3z=4

Tuaet 2x+3y+5z=6 @M x — y + 3z = 4 & i T HIVT [ HIT :

SECTION - C

Qs - |

, dy cos’(I+y)
17. Given cos y = x cos(/+y). Prove that—=——F——.

4]

dx sin/
dy cos’(l+
fen man 2 : cos y = x cos(I+y), fag Hitw & —y=¥.
dx sin/
2220 11
18. Express 8 6 23 , as the sum of a symmetric and a skew symmetric
15 =20 9
matrices. 4]
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19.

20.

22 20 11
8§ 6 23 i U TG TIE 9 Ueh fowH THMHG 3SR o a1 o &4 | o

15 =20 9

)

Show that the three points with position vectors
d—2b+3¢,-2d+3b+2¢,—8d+13b arecollinear. [4]

feadu & i farg s feufa afaw smwon: G — 26 +3¢,-2a +3b +2¢,-8a +13b
@ 2

Using vector method, prove that the diagonals of a rhombus are perpendicularly
bisect each other. [4]

afeemt st T ek, fag fife H vk @ g & Rt wer o @ 2

OR/31%@r

Find a unit vector perpendicular to both the vectors (G +b)and (g —b) where

G=i+j+kand b=i+2j+3k.

wfew (G+5)3R (G- b) H A IAF F T WEF AW A RN, T G =1 + ) +k
AN b =i +2]+3k B
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21.

22.

23.

% 1
Evaluate J‘/z

0 5+4cosx 14]

s

5+4cosx

A 719 il ¢

OR/31%@r

4
Verify Rolle's theorem for f(x)=x+ < when x €[1,4].

Tl f(x)=x+% Wl e [1,4] WA T i Geantua hifsu)

X
LetA={xeR:—1<x<1}.Afunction f A —> A is defined as f(x)=m,

x € A - Show that fis a bijective function. [4]

am A={xeR:-1<x<l}.®m A > A= f(X)=ﬁ, e A FEuA
aftenTfera feran e 2, dt wefdta i & fusw fgwia wem 1

2 2 2

x>y oz
Prove that [yz zx xy|= (x—y) ()—=2) (z—x) (xy+yz+zx). (4]
x y oz
xz y2 ZZ
g Rt )z zx = () 2) (zx) (xy+yz+zx).
x y oz
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- 2x
24. Evaluate: jsm 1 (1 zjdx. [4]

. -1 2x
HH 714 HINTC : jsm ( jdx.

1+ x°

x -1

X3+l

Evaluate I

25. Find the equations of tangent to the curve y=x*+3x>-5 which is perpendicular to
the line 2x—6y+1 =0. [4]

Tk y = x° +3x>-5 W w9 @i, @1 20—-6y+1 = 0 % TEad 3, B FHRUT AT Hie|

26. Determine the constants a and b so that the function f{x) is continuous every

where. [4]
2, x<2

f(x)=qax—-b, 2<x<8
15, x>8.
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IR ¢ 3R b & A A T hifete, ek fore, a1 wem f(x) va g w2

2, x<2
f(x)=qax—-b, 2<x<8
15, x>8.

27. Solve the following differential equation :

dy v V4

X—=y+x+xtan—_ gj = — =
Ix y o giveny = - when x = 1.
= st T 2o fifu:

dy v Vs
x——=y+x+xtan—femmngy=— w=ax = 1.
dx X 2

28. Provethat:

N o1 o1 G oz

an —+tan —+tan —+tan —=—
3 5 4

fog fifsto

t —11 —11 _11 _11_72'

an —+tan —+tan —+tan —=—
3 5 4
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29.

30.

SECTION-D

Qg -3

Find the area of the region bounded by the curves x> =16y, y =1, y = 4 and the
y-axis in the first quadrant, using integration. [6]

oW TgATN H a6 x> =16y, y =1,y =4 aun y—-3181 & FR &= =1 %, THREH fofe o 7
Hitm)

OR/31%@r

If x+y= 2, show that the maximum value of T + 7 is less than its minimum value.

4 36
e x+y=2 2, @ fewru & ;+7 o1 SAfreRan A =ITad T | %9 2|

d
For the differential equation Xy 2 ¥ =(x+y)’ , find the solution curve passing

dx
through the point (1, 0). [6]

d
ITFHA THIHIUT xyd—i—y2=(X+y)2 g wefia sk 1 Tt i ik S fag

(1, 0) & gt wIrer g1
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31. Solve the following system of equations, using matrix inversion method [6]

x+2y+2z=4

3x-3y+5z=11

x+12y—-5z=-13

g fafar |, frm witeto frm it gat 7 fifsme

x+2y+2z=4

3x-3y+5z=11

x+12y—-5z=-3

OR/zrgan
2 2 1
Find inverse of amatrix 4=|1 0 2],
2 1 2

2 2 1
31183314[1 0 2}wwaﬁaﬁlﬁql
2 1 2
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32.

33.

A producer has 30 and 17 units of labour and capital respectively which he can use
to produce two types of goods X and Y. To produce one unit of X, 2 units of
labour and 3 units of capital are required . Similarly, 3 units of labour and 1 unit of
capital is required to produce one unit of Y. If X and Y are priced at 100 and
%120 per unit respectively, how should the producer use his resources to maximise
the total revenue? Formulate the above problem as a LPP and solve it graphically.

[6]

Teh IcUTEeh o UTd 30 TS oW R 9 17 313 U @, et v a8 € yeR X aen Y &
T3 T IATEA H & foTu o Treman 21 X i Uk ghTE % Icared & fotu 2 seRtE 9w den 3
TER1E Uil <hl STTavaehdl il 21 Y hi Ueh SehTS oh ST o 10 3 3eh1S SIW A | 3RS st <
TRl gt 2| Searat X aen Y Rt ufd 3RS o ot shavt: ®. 100 aen &. 120 21 sifereran
qed 3ATa i o T IeUTgeh ohl STUHT SUCTY 9/ o YSil SShIgdl o1 fohE TEhR SUTRT il
fEU| IWIH & foTu uek Waes T auen o uitafda @&, e i @ ga fifkm)

Find the equation of the plane through the point (2, 4, 6) and containing the line:

x=3 y-1 z-2
3 2 2

[6]

x=-3 y-1 z-2
3 2 2

IH FHAA ol FHIRLUT [T <hirerg 3t foreg (2, 4, 6) | Toran & iR¥en
Jafase &
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