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This Question Paper consists of 33 questions and 11 printed pages+Graph sheet.
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General Instructions:

1.
2.

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

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.

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. 54/ OSS /1-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 youl 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
(311)
Time : 3 Hours | [ Maximum Marks : 100
9 : 3 HUe ] [ quifer : 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.

(6) Question Number 29 to 33 in Section D are long answer questions and
carry 6 marks each.

(6) All question 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.

feor: (1) 9 UIE H 33 T9A €, S AR @uSt o, F, ¥ qung # fawifea ¥

2) WUE - AH YA & 1 9 10,9 dgfasheda yoq ¥, 578 ydss & fow 1 3fem
i@ 81 U U9 & I H €9 H (A), (B), (C) 71 (D) IR foshey few mw §
59 o 9 1 Tk W T e T foshey IR € qen 1ot SR gfEdeRt H (A),
(B), (C) @ (D) ® S T&l &1 S| & &9 H fo@ § | Igfashedia o9 g & &
T o1 @ wma Tl foon T T

(3) WUS - & § U & 11 ¥ 16 T 31fiery a9 U1 € q91 IS & 2 30k
i@ €1

(4) @US - WH Y H&A 17 ¥ 28 T oY IAUF T & 1 Ioeh < 4 ek Fifa
gl

(5) @UE - T H TR G 29 ¥ 33 Tk <H IAF YA & AT TIH o 6 ek [uifa
g

(6) Wt yvA 3ifrard ¥ quf ywAwA H foskhew W& R, R off F9 weAl W, oviaftew
foeheq €1 T 9} Yol H W 37U Tk & foashed gt hE1 §1
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3 2
1. IfA= [1 _1], then [3A| equals :
3 2
RIS (1 _J T, MPBA|HIIAT :
(A) —45 (B) 45

1 3
2. The value of (x+y) if 2 {0 } + {
x

www.FirstRanker.com

SECTION - A

15 (D) —15

}g:

?Tﬁ‘x'ZF S}Jr{y 0}={5 6} %,?h(x+y)wqﬁ%:

0 x 1 2 1 8

(A) 3 (B) 4 5 (D) 6
3.  If the following lines are perpendicular to each other, then \ equals :

fe 7 T TR weed €, WA H A R

x=5_y—-1_ z+2 x+2 y+3 2z+10

7 -5 17\
1 1

() -1 B) 1 -3 D)

4.  Which of the following sentences is not a mathematical statement ?

(A) 6isless than 10

© m=

=1 4§ E-91 I Tk O HeF 6 ¢ 2

(A) 6,109 BRIT

© w=%%

54/0SS/1-311-A ]

The sun is not a star

How far is Lucknow from here ?

gd u oA @ @

(D) TGS 7 | fopat WE?
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Let R={(2, 3), (3, 3), (2,2), (5, 5), (2, 4), (4, 4), (4, 3)} be a relation on the set {2, 3, 4, 5},
then :

(A) Ris reflexive and symmetric but not transitive

(B) Ris reflexive and transitive but not symmetric

(C©) Ris symmetric and transitive but not reflexive

(D) Ris an equivalence relation

A R={(2, 3), 3, 3), 2, 2), (5, 5), (2, 4), (4, 4), (4, 3)} TT=A {2, 3, 4, 5} W T& Ha¥ %,
LLE

(A) R e iR gufid €, T Hehmeh & §

(B) R T A1 GRS § W THHA T8l ©

(C) R THfHd qe Tsheh § TR ©qed T8l ©

(D) R T ToAdl Geiel &

The values of x for which f(x) =|x|—|x +1| is discontinuous is :

(A) 0 B -1

< 1 (D) No values of x

x % 8 °H e fAu f(x) = x| — |+ 1] Sa@ &, €

(A) 0 B -1

Q) 1 (D) x <k fordt o & forg =

dy

If y=e*sin x, then —% equals :

?Tﬁ‘(y=exsinx%, ar % U E :

(A) e*(sin x+cos x) (B) e *(sin x—cos x)
(C) e*(sin x—cos x) (D) e~ *(sin x +cos x)

2

X
dx equals :
‘[1+x3 B

x? .
[ - dx TR E :

1+x
1
(A) log[1+3x?|+c (B) glog|1 +x3+c¢
2
(C) logll+x3|+c (D) glog|1 +x3+c¢
54/0S5/1-311-A | ! IERERANERRTRMCINTAE ¢ conea..

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
1
dx
? J.1+x2:
0
A X B X o T Dy 2=
(A) 4 B © 3 D) 3

10. The degree of the following differential equation is :

T STerhel WHieRoT 1 B4 ©
d>y  (dyY  dy _
o (d—J Yoy =°
(A) 1 (B) 2
C 3 (D) Not defined /IRemfird & &
SECTION - B
wuE-a

5 2 3 6
11. FinanninfXJrY:{O 9}andX—Y={ }

0 <1
OR
Construct a 2 X 2 matrix A whose elements.in the i row and j column are given by
_ G+
1j 2
5 2 3 6
;XY= [TX=Y= | XA i

AT

. w2
22 %1 T SA1E A T forent ith wiferd aem jih Tewsy & 1ol o = g +2]) 5N IS E |

12. Prove that f: R — R given by f(x) =2x is one-one and onto function.

fag FT & £: R — RS f(x) =21 N U= €, Theh! T STDH ¢ |
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13. Prove that:
fag wifse f -
lim V3 —x —1 _ 1
x=2( (2 —x) 2’
dzy
14. If y=e%sin x, show that w2 2e*cosx.
X

2
"’Jﬁyzexsinx%, GIRHIELAED % =2e"cos x T
x

AN AN AN
15. Find the area of the parallelogram whose diagonals are given by the vectors 3i + j — 2k

A A A
and i —3j +4k.
. . A A A A
34 GHI TGS 1 &%l 1 o feen forenol wfeen 37 + j — 2k qe —3? + 4k

E IS |

16. Write the contrapositive and converse of the following statement.

If you live in Kashmir, then you have winter clothes.

71 s o1 9fdafeafd (contrapositive) 99T o™ (converse) faf@m |
Ffe 39 HIHR H @d € 9 9 I Wl % S 37Evd g =g

SECTION - C
o ue - |

17. Express the following matrix as the sum of a symmetric and a skew symmetric matrix.

11 31regE ol Wk wHiHa qe fawd Safed el & A % &9 § o it |

g
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- - - —
18. Find a unit vector perpendicular to each of the vectors a + b and a — b where

— A A A > A /\ A
a=i+j+k b=1i+2j+3k-
- A A A - . — - .
A a =i+ j+kAMNb=i+2]+3k & a + b AN o — p S B e fmn
H T 31 AW A6 Ao |

2 01
19. If A=|2 1 3|, find A2-5A+6l.
1 -1 0

OR

Using properties of determinants, prove the following :

1 a bc
1 b ca|=(@-b)(b-c)(c—a)
1 ¢ ab
2 0 1
e A={2 1 3|8 A A2—5A+6] J@ BT
1 -1 0

YT
ARfUTeRt o ToTEEl 1 g R e fag i

1 a bc
1 b ca
1 ¢ ab

=(@—b)(b=¢)(c—a)

20. Prove the following :

=1 fag =nifeTa

41

Z + tan ! 3 = tan !
2 11

tan é
4
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Prove that f: R — R given by f(x) =x3+2 is a bijection.

fag #INT fF £ R — RS f(x) =23+ 2 BRI UG T, Thehl qAT TDSH ¢ |

Find the value(s) of k if the following function f(x) is continuous at x = g :

k T () T T Switse foh F9 e f(x), x = gtﬁﬂ’ﬁﬁ%:

X 2
Ifyz(x+lj TESRS
X x2—1 dx

ﬁyz(x+ljx+x2+1%,ﬁﬂ%ﬁﬁql
dx

b |

Find the intervals in which the following function is (a) increasing (b) decreasing.
f(x)=2x3+x2—20x
OR

Show that the normal<at any point 6 to the curve x=a(cos 6+6 sin 8),
y=a(sin 8 —6 cos 0) is at'a constant distance from the origin.

=1 %o & foT 9% T=<e J1d sifse 590 ®ed (F) 9¢99[ § (9) 399H 2
f(x)=2x3+x2—20x
3terar

TEIET o a5k x=a(cos 0+ 6 sin 0), y=a(sin 8 — 0 cos 0) < TRt foig 0 W s1fyeia Ha foig 9
TR I W
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25. Evaluate :
HH J1d HIfT
j'f/z sin x

— = dx
0 siInx + Ccosx

26. Solve the following differential equation :

=1 3Rl THIRTOT i 81 hifed :

xcos[z]ﬂ = ycos(z] +Xx
x)dx x

A A — d — -
j — k, find a vector ¢ such that a X ¢ = b and

i
%
a =3 |

28. Find:
J‘ x+2

2x2 4+ 6x +5

OR
Find :

8
J (x +2)(x% +4) dx
Elﬁaﬁﬁm:

J‘ x +2
2x2 4+ 6x +5

dx

dx

AT

T T

8
I (x +2)(x% +4) dr
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SECTION - D
T ue -

4 -2 -1
29. Find the adjoint of the matrix A=| 1 1 —1| and show that A(adj A)=|A|L
-1 2 4

OR
Using matrices, solve the following system of equations :
x+y+z=2,2x—y=3, 2y+z=0

4 -2 -1
g A=| 1 1 —1|7 Yg@eH A HIfC a0 2T TF A(adj A) =|AL
-1 2 4

AT

SR & yAm | T g e il g i
x+y+z=2,2x—y=3, 2y+z=0

30. The perimeter of a triangle is 16 cm. If one side is 6 cm, find the other two sides so that
the area of the triangle is maximum.

OR

Given the sum of the perimeters of a circle and square, show that the sum of their areas
is least when the diameter of the circle is equal to side of the square.

ek 19t o1 ReTd 16 AT, ¥ 1 Al Tk oo 6 WAL sl ®, A 9 <1y J1a shiferg R g

I &he SAfHhad B |

AT
Ife Tk T A0 Teh o o IRATIL R ART fe B, <eiis R S &sRa o1 A = gR
IfE I T AT o T ST F TR T |

31. Find the area enclosed by the circle x*+y?=a? and y-axis in the first quadrant.

T a2 +1y2=a2 AUl y-A4 H o gorm =qeier o &eIhel i J1d i |

32. Find the equation of the plane passing through the intersection of two planes
x+2y+3z—4=0 and 2x+y—2z+5=0 and which is perpendicular to the plane
S5x+3y—6z+8=0.

3G gHde 1 FHIHTO G HISC S FHAA ¥ +2y+3z—4=0 q° 2x+y—z+5=0
gfdese | B ST § A 9 51 + 3y — 62 +8 =0 % Teed |
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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 machines A and B respectively run for at the most 18 hours
and 14 hours per day. He earns a profit of I 30 on each type of case of first type and
< 40 on each book case of second type. How many book cases of each type should he
manufacture so as to have maximum profit. Make it an LPP and solve it graphically.

Teh BIE HREM I Hifetsh & YR & &b Hd S & | FIH YR T T&ih v 99 § 7
A T 3 ¥ T TR B W 2 ¥ T § Safeh g6 TR o T h¥ ol oM W AT A R
3 Fe a1 HefF B W oft 3 5 o § 1 WA A qe1 B ShHST: Ufdfed stferes @ aifuek 18 we qen
14 %2 T 961 Thdl & | T8t YR h Tceh Tk ohd W T 30 TTH T TH YR o J&ieh Hd
TR T 40 oY Toerdn § 1 FRE™ H1 At fha-fha Sl bR o T Hd TeHT- 3T 91T
foh 30 stftrrad oy B SIS I Teh ek THITHA TS IR T GRT T hiTolT |

-00o0-
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