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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. 70/OSS/2- 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.

6. In case of any doubt or confusion in the question paper, the English Version will prevail.
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Note : (i)  This question paper consists of 45 questions in all.

(ii))  All questions are compulsory.

(iii) Marks are given against each question.

(iv) Section - A consist of

(@ Q. No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying
1 mark each. Select and write the most appropriate option out of the four
options given in each of these questions.

(b) Q. No. 21 to 29 - Objective type questions. Q. No. 21 to 24 carry 02 marks
each (with 2 sub-parts of 01 mark each). Q. No. 25 to 28 carry 04 marks
each (with 4 sub-parts of 01 mark each) and Q. No. 29 carries 06 marks (with
06 sub-parts of 01 mark each). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(@) Q.No.30to 38 - Very Short Answer Type Questions carrying 02 marks each.

(b) Q. No. 39 to 43 - Short Answer Type Questions carrying 04 marks each.

(¢) Q. No. 44 and 45 - Long Answer type questions carrying 06 marks each.

An internal choice has been provided in some of these questions in Section - B.

You have to attempt only one of the given choices in such questions.

- (i) 39 UTUT H FA 45 T R |
(i) g g arframd ¥
(ili) &P W & WA o G ™ ¥
(iv)y @8 — & ¥ e ¥ ¢

(a) ST §E 1 ¥ 20 — SEeE™ YGR & U ¢, S Yde 1 sfE @ 2
U A Y% A ¥ T 9R fawedl § ¥ 999 Sugd [9eed grTgl

(b) VST TEAT 21 W 29 - IEITS YT | YT TEAT 21 ¥ 24 — UI® 02 3! B 7
(R YA & WU T&H BT 01 i 2) | U9 T 25 | 28 YA® 04 il @1 &
(TR STHTT Y& T 01 3ich) 3T U9 T 29 % 06 37 T (T: STHT T Bl
01 3ieh) | W HEam 21 & 29 & Yde U7 & & 15 G AR UsHl % % AT

(v) @% — @ ¥ e ¥

(a) VST €Er 30 ¥ 38 — affady ITT YR &b U & X udAd H 02 37 ¥

(b) VT €T 39 § 43 — 7Y ITUT YBR & YT ¢ OfX UA% & 04 37k 2|

(c) T T 44 AT 45 — T IAUT YK & 99T &, Tdh & 06 3k |

goz — @ % B ULl § oA faeed Gy T 2| U8 gl # SfIUe! Faw UE Bl I

< B

NOTE / fadwr :

(1) Answers of all questions are to be given in the Answer-Book given to you.

)

Tt el o TR TR < T SRR gRreRT | 2 ford |

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 02.15 p.m. From 02.15 p.m. to 02.30 p.m., the students will read the question
paper only and will not write any answer on the answer-book during this period.

T Y- oh! UG o g 15 Tie 1 w9e e T § | 99— o1 foraeor Sraed § 02.15 =St fehen St |
02.15 1t ¥ 02.30 SIS 7ok BT Shole Te=-U5 ohi UG TR 36 Tafel oh SR of STR-JTohT R IS SR el fora |
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SECTION — A/ @%E — %

1 The ratio in which the point P whose ordinate is —3 divides the join of 1
A(6, 5) and B(-1, 4) is

(A) 7:8 externally (B) 7:8 internally
(C) 8:7 externally (D) 8:7 internally

g orura e fo§g P fmmer #ife —3 %, 4(6, 5) 3R B(-1, 4) & fae aw
@ @ H faiieg @i ®, ¥

(A) 7:8 s & B) 7:8 s
(C) 8:7 = (D) 8:7 3=
2 Distance between the lines 3x+4y =5 and 3x+4y+5=0 1
(A) 10 units (B) 2 units
(C) 1 unit (D) 4 units
@t 3x+4y=5 T 3x+4y+5=0 % 9= & U ¥ :
(A) 10 5T (B) 2 5w
©) 1338 (D) 4 398
3 If (3, 4) is one extremity of a diameter of the circle x>+ y2 +2x—-4y-15=0, 1

then the coordinates of the other extremity are

afe ga x2+p7 +2x—4y—15=0 % % AW & H G0 (3, 4) T, qF 9% W
i & e ¥

A) (5,0 B) (0, 5)
€) (3.0 (D) (0. -5)
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2
4  The foci of the hyperbola %—%:1 is 1
2 .
aTferaaea %—%:1 @1 AT &
(A) (£7,0) B) (0, £7)
(C) (0, £5) (D) (£5,0)
5  If the length of the major axis of an ellipse is 3 times the length of its 1

minor axis, then the eccentricity of the ellipse is

gfe Ue g & AH-TF B TGS, TG B TGS B 3 AT &, af 39
g B ScbaaT &

2\2 3
A 5= ®) 27
2 1
© 2 D) 77
2 3
2 -1 3 .
6 If 4= 45 and B=| 4 -2 | are two matrices, then 1
- 15
(A) Only 4B is defined
(B) Only B4 is defined
(C) AB and BA both are not defined
(D) 4B and BA both are defined
2 3
2 -1 3 .
e 4 = L5 3R B=|4 2|3 omerE &, @
- 15

(A) Hae AB @1 e &

(B) Wae BA @1 i @

(C) T AB 3R 7 & BA &1 i &
(D) 3Mf AB 3R BA &1 sifiaa &
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7  Let Z be the set of all integers and R be the relation defined in Z such that 1
xRy if |[x—y|<2. Then, R is a/an
(A) Reflexive and transitive relation
(B) Reflexive and symmetric relation
(C) Symmetric and transitive relation
(D) Equivalence relation

T Z 9 qUiienl 1 9o § ofX 39 S WX Uk §eY R 39 YR qRWid &
xRy 3f€ |x—y|<2 09 @9 R &

(A) @gE SR GhMa deY §
(B) @g™ o @afa €9y §
(C) uufha ofix e €Y &

(D) &9gw 9w &

8 If f:R—R and g:R— R are defined by f(x)=8x> and g(x)=v/x, 1

then (fog) (x) is

aft fiR—R &R g:R—> R, f(x)=8% 3R g(x)=x a1 ufewifa ¥,
@ (fog) (x) &

(A) 8 B) 2x

(C) 23x (D) 83x
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9 If A and B are two matrices such that 4B = O, then 1
(A) It is not necessary that 4 = O or B = O
(B) 4=0o0rB=0
(C) A=0Oand B=0
(D) All the above are wrong
qfs A 3R BT TH oege ¢ oW fg 4B =0 %, @
A e EHBA=0aB=079
B) A4=0=xB=0
(C) A=03X B=0

(D) S & g Tod §

10 Let 4= w2 1 w |, where w is the cube root of 1. 1

A A= w® 1w |, R ow, | @ e g, Qe (4) e R

(A) —w (B) —w?

©) -1 (D) 3w
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11 P is a point on the join of the points Q(2, 1, 2) and R(5, 2, 5). 1
If x-coordinate of P is 4, then its z-coordinate is

02, 1, 2) 38X R(5, 2, 5) &I ™ o 9 Y@ ©s W fog P Rea &1 3afe P
x-FEim 4 %, @1 P @1 z-Fdetie @

(A) 2 B) 1
<€ -1 (D) 4
12 The contrapositive of the statement "If you are born in India, then you are 1

a citizen of India." is

(A) If you are a citizen of India, then you are born in India.

(B) If you are not a citizen of India, then you are not born in India.

(C) You are born in India if and only if you are a citizen of India.

(D) you are born in India or you are a citizen of India.

HYT ‘AR oM AT F YT U ¥, A N9 WA F AMNE &7 BN WAEAAD 7
(A) T M9 WA & AW &, Al 39 9Rd o a1 3T 2|

(B) @t & W & "M FE ¥, @ A9 wRd # Yar € gy ¥

(C) o9 WA % ¥a1 50 ¥ A o baw AR oMY WA B AR ¥

(D) omg wRd # Y1 g B AT (37Uam) M9 9RA % AN & |

13 The domain of the function f(x)=cos (x> —4) is 1
BT f(x)=cos (x> —4) @ wid ¥
A) [5.-V3] ®) [V3.45]
© [5.43] D) [5.-3]u[V3. 5]
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14

15

16

17

The value of tan_l(tan%”) is

tan~! (tans—n) H A T

6
(A) —% B) ¢
©) =% D) —F
If y=lgcot_l (%), then % is equal to
afy y=%00t_](%) g, dl % T E
I 1
A B
A 53 B) 5 2
© = D) 5
X +a? X ta

Interval in which the function f(x)= 2x% —4x+15 is increasing, is
I fEd B f(x) = 2x2 —4x+15 Th AN ¥, ¥

B) (1, )

D) (1.4)

(A) (-1, )
© (0,1)
- =
a-b

%
If |a|=10,|b|=2|a-b|=12, then | @ X b is

ﬁ
afr |d|=10,|b|=2|a-b|=12% @ |axb| ¥

(A) 5 (B) 10
©) 14 (D) 16
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18 Angle between the plane x+2y+z=9 and 2x—y+z=15 is 1

A x+2y+2z=9 3R 2x—y+2z=15 & 9= & B T :

-11 -
(A) tan = ¢ (B) sin" ¢
-1
(C) cos % D) ¢
19 Vector equation of a line through the point (2, —1, 4) and parallel to the 1

A

A N
vector [+ 2/ —k 1is

fg (2. -1, 4) ¥ oA Al Y@, W ORRE 1+ 2) - k F WA ¥, Boar
THHT

(A) 7 =i+2]—k+N2i—]+4k)
B) F=i+2j—k
©) r=i-2j-k
(D) 7 =2i—j+4k+ri+2]—k)
20 If G+ b =i and 2=2?—2}+21€,then ‘Z)‘ is equal to 1
AR T+ b =i @R d=2i-2/+2k & ‘F‘ SHETE
A) 3 (B) 3
©) 1 (D) -3
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Question No. 21 to 24 are the objective questions of 2 marks each.

997 W& 21 | 24 Tgie wed ¥ o udE F 2 o B

21 Fill in the blanks : 1x2=2

(1) The eccentricity of the ellipse 3x2 4 4y2 =12 is

(ii) Length of major axis of the ellipse 5x2 + 6y2 =3 is
e @Ml & |9

(i) defaa 3x% +4y% =12 B Scbwdl ¥ |

(i) dfga 5x% +6y% =3 B o A WS B

22 Match Column I statement with the right option of Column II : 1x2=2
Hiaq [ & HUAN Bl diad 11 & T2 faees ¥ famd
Column I / & 1 Column II / wtem 11
. —1 1. (T | 1)) — T
(i) cos (2szn(3 + sin 2)) = @ %
(ii) cos™! (—sin 7?”) = (b) 277‘
23  Write True for correct statement and False for incorrect statement : 1x2=2
a+b c+d| la c| |b d
(i) =, It
e+f g+hl le gl |f h

(i1) A and B are two non-singular square matrix, then Adj A = Adj B implies
A=B.
el BT & [T T MR Tad HUF & (MY 6 fafay

a+b c+d
e+f g+h

a ¢

€ &

+

b d
foh
(i) afe 4 iR B 3 o ol aege €, @ Adj A = Adj B a1 a@d A =B ?|

)
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24  Write the contrapositive statement of each of the following statements :  1x2=2
(1) If ABCD is a square, then it is rhombus.
(i1)) If @ and b are rational number, then ab is a real number.
=1 ®ol ¥ 9 Y% & glqeAtee Wiy
(i) aft ABCD ws @t ¥, @ 9% UF qoadys ¥
(i) aft a 3R b ufEm @& &, @ ab U ATafdd G § |

Question No. 25 to 28 are the objective questions of 4 marks each.

999 G 25 | 28 — aggie wed ¥ R ueE % 4 o ¥

25 A and B are two 2x2 matrix such that aj; =i+ and bij =i—7. 1x4=4

Match Column I statement with the right option of Column II :

A ST BRI 2x2 % A enege ¥ WFH $b arema A a; =i+ j #ix
by=i-]j g

B [ & HYATI b Brad 11 & & faswer 9 femd:

Column I / &iaw 1 Column 11 / =iem 11
) A+2B= 3 2
() @ |,

(i) AB= (b)

\S]
[98)

(iv) B'= (@)

. [2 1
(1)) A'= (©)
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26 Fill in the blanks. 1x4=4
(1) Vector equation of a plane passing through (1, 4, 6) and normal to the

- - -
vector i =2 j + k 18

(i) Sum of the intercepts from co-ordinate axes made by the plane
2x+3y+4z=24 is

(iii) Vector equation of a plane passing through three points whose position

N
vectors are a, b, ¢ 1S

(iv) Perpendicular distance drawn from the point (-1, 2, -3) to the plane
2x—y+2z=13 is

RCRSIRIICAN KLk

(i) wfey ?—2]_')+? % Waq o fag (1, 4, 6) ¥ T[OH o qHAA BT TleeT
THIBI 7 |

(i) "9 2x+3y+4z=24 B Fderie otell WX HE MW SIS B AN B
|

(iii) & Rigalt s Rafr ol a, b, ¢ ¥, ¥ o T G BT AR GHET

T |
(iv) &g (-1, 2, -3) ¥ gaae 2x —y + 2z = 13 WX 10 T T Bl TG &

27 Write True for correct statement and False for incorrect statement : 1x4=4

(i) Tangent to the curve y=2x3—15x2+36x—21 at (1,2) is parallel to

X axis.

(ii) Ixcosxdx is equal to xcosx+sinx+c.

(iii) jex (210gx+2)dx is equal to e*logx2 +c.
x

(iv) Normal to the parabola at its vertex is passes through the focus of the
parabola.
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& U b [ T AR AT BYT & o0 om fRaw ¢
(i) B y=2x3-15x2+36x—-21 & fag (1,2) WX Gl 75 @t 3@, x-31e
% GHIAT T

(ii) Ixcosxdx JUIX & xcosx+sinx+c &l

(iii) J.ex(Zlogx+2)dx TR & eXlogx?+c¢ |
X
(iv) Wawd % oY X Eidl ™ @4, Waad & A1 § 86 ol |

28 Fill in the blanks. 1x4=4

1/3
2
(i) Degree of the differential equation (%) =X is
x
(ii)) The differential equation for which y =acosx+bsinx (a, b are arbitary

parameter) is a solution, is

(ii1) The solution of the differential equation ﬂz eXty is eV =

dx

(iv) Area of the region bounded by the curve y=x3 and x=0,x=1, y=0
is .
ot el &1 9 -
d?y

1/3
(i) Wﬁw[—] =x & UG T |
dx?

(ii) orerhd THIBUT, w80 y =acosx+bsinx (a, b WiEH X B),
T
(iii) s wtmer Lo orty w3, o -

dx

(iv) @ y=x3 dmm x=0,x=1,y=0 & R &5 &1 &% &
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Question No. 29 is the objective question of 6 marks.

99 e 29 N TF aRge U € T 6 3 ¥

29 A company produces x unit of output at a total cost of 1x6=6

C =%x3 —18x2 +160x . The Average Cost (AC) is the cost per unit and the

Marginal Cost (MC) is the rate of change of C with respect x. C is minimum
at x if its first order derivative is vanished at x; and second order derivative is
positive at that point. Similarly, C is maximum at x if first order derivative is
vanished at x and second order derivative is negative at that point.

Based on above information answer the following questions :
(i) The Average Cost (AC) is given by

(A) %x2—18x+160 B) x2—36x+160

(C) %x3—18x+160 (D) %x4—18x2 +160

(ii)) The Marginal Cost (MC) is given by

(A) 3x2-36x+160 (B) x2-36x+160
(C) x2-16x+160 (D) x2+36x+160
(ii1) The output at which average cost is equal to marginal cost, is
(A) 27 units (B) 18 units
(C) 9 units (D) 36 units
(iv) The output at which marginal cost is minimum, is
(A) 27 units (B) 18 units
(C) 16 units (D) 12 units
(v) The output at which average cost is minimum, is
(A) 27 units (B) 18 units
(C) 9 units (D) 12 units
(vi) The minimum value of marginal cost is
(A) 164 (B) -164
(C) 216 (D) -216
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& DI x IHEAN b SURA H Th Sl Bl A AN BT C—lx3 18x2 +160x

1 37Ed AT (AC) T FHTS b SeTEH AT 37T WA AT (MC)wmésﬁmﬁ
WY I x 315 & A& €YU AN & GRacd @l 8 ¢l x T C gAqH § 99 36H
U9 SEhes x 9T [ iR fEd sTaehast gaTeis ¢ | 391 Yy, x WX C Sifedhaq
T 9 3HBN TUH STahest x U [ ofR fEd sraders FomeTd B |

SURT AT & SMER X, 7 4eaf & Ia¥ difeg
(i) ofEas @ (AC) & T8 ® ¢

(A) %x2—18x+160 T B) x2-36x+160 F

(C) %x3—18x+160 AR (D) %x4—18x2+160 &

(ii) g @ (MC) & T8 ®

(A) 3x2-36x+160 B (B) x2-36x+160 &1

(C) x2-16x+160 g (D) x2+36x+160 FT
(iii) ST 59 T ofaT @rd, dHid @ & 9OEY 8, &

(A) 27 swrat (B) 18 sarsal

(C) 9 swrEam (D) 36 sHEar

(iv) S fra w d9mr d@ra gaa §, ¥
(A) 27 gergat (B) 18 gerzal
(C) 16 zrar (D) 12 gebrgat
(v) SdEd fE W sfEad @ gaad g, &

o

(A) 27 sabreal (B) 18 gaprza

(C) 9 swrEal (D) 12 ghrsai
(vi) ST @ A §

(A) 164 (B) —164

(C) 216 (D) -216
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SECTION - B/ @w= — @

30 Find the area of the triangle whose vertices are (1, 2), (-2, 3) and (-3, —4). 2
forgst s ofd (1, 2), (-2,3) @& (-3, —4) &, & &%a 1 iy |

31 Find the equation of circle which touches y-axis at origin and radius is 3 units. 2

o4 S y-oel H g g oY wel wear & o et Brear 3 5ar &, @ el s
BT |

OR / st

Find the eccentricity and the co-ordinates of the foci of the ellipse 4x2 +9y2 =1.

g 4x2+9y2 = | &1 SebEdl AR TR & Frivie S B

32 Determine a point on x-axis which is equidistant from two points 4(2, 0, 0) 2
and B(0, 3, 0).

x-31e7 1 9% g s Hifee S fargen 4(2, 0, 0) 8 B(0, 3, 0) & TAF T WX ¥
OR / 3o

Find the equation of the plane passing through the point (1,2,1) and
perpendicular to x-axis.

g (1,2, 1) ¥ oA a1 3R x-31& & e, 99ad Bl GHIbel S BT |

- A A - A A X
33 Ifvectors a=2i-3j and b =—6i+mj are collinear, then find the 2

value of m.
DA - AoA
s AT a =20 -3 M b=—6i+m,j @&, @A m B 94 T BT

70/OSS/2-311-A ] [N 16 [ Contd...



sinx 1 1
34 If A=| 1 e* 1|, then show that |44|=64|4|.
cosx 0 1

sinx 1 1
at A=| 1 ¥ 1| dr qufz f |44]=64]4|

cosx 0 1

35 For what values of x and y, the following matrices are equal?

v diR % ot A % R, e e e 2
A:FXH 3y } Ro|X*3 y2 42
0 y2-5y 0 -6

36 Solve for x, cos(tan—lx+cot‘1 \/§)=0.

cos(tan"x+cot"\/§)=0 B x & [T '@ WUl

37 If y=e¥log(l+x2), then find %.
X

afg y=exlog(1+x2) g, o @ A BT |
dx

OR / s
Find / snd #fT

. l+cosx
lim 3
x—rn tan<x
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38 State Rolle's theorem for the function f (x) in [a, b]. 2

wd f(x), O [a, b] H, & fTU U@ wHT @ qfienia S
OR / g

Find the intervals in which the function f(x)=2x3 +x2-20x is decreasing.

T IO T iy T we f(x) = 2x3 +x2 - 20x BEEH &I

39 Solve for x, y, z from the following system of linear equations, using matrix 4
method :

anere faty @ e e aiieter e &1 x, y R z % A & 371d & & g,
&A DI

x+2y+3z=0
2x+3y+2z=-2
3x-3y+4z=13

40 Find the equation of a line passing through the intersection of lines 4
5x—3y=1 and 2x+3y =23 and perpendicular to the line 5x+3y=1.

@t 5x—3y =13 2x+3y = 23 % Wicresad fig § i o ik ¥@n S5x+3y =1
& I @1 BT THIHBI T HINAT|
OR / gt

Find the equation of the circle passing through the points (1, 0), (0, —6)
and (3, 4).

fasgatt (1, 0), (0,—6) 3R (3,4) ¥ FBL AW A I B B T DI |

41 Show that the function f:R — R defined by f (x) = x2 —1 is neither one-one 4

nor onto function.

Tofey 6 W iR >R S f(x)=x2—1 g0 afwfyd & 7 @ et wer
3R 7 & oesE® ®ed ¢ |
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42 Let the function f (x) is defined by

43

70/OSS/2-311-A ] [N 19 [ Contd...

1 —-cos4x
2 <0
f(x): a x=0
L x>0
(V16++x —4

is continuous at x = (0. Determine a.

ae G f(x) S f w  ofenfya %, x =0 W gaq ¥

1—cos4x
2 <0
f(x): a x=0
L x>0
J16++x —4

a B 99 F1d Bt |
OR / ¥

At what points, tangents to the curve y =2x3 —15x2 +36x—21 be parallel to

x-axis. Also, find the equation of the tangents to the curve at these points.

B y=2x3—15x2 +36x—21 % 9 &g FA@ ST 57 W I W @ 15 @
TETE x-37e7 &% AT 1 39 fagell wX = T8 wel {@nei & gHie e {1 9 s |

Find the angle between the lines x —2y+z=0=x+2y—2z and

-1 1y _z
3 1 0
—1 1—
el x—2y+z=0=x+2y—2z 8 xT=Ty=% % S B B I
BT



44 Solve the following LPP graphically: 6

Maximize Z =3x+4y

Subject to constraints

2x+y <1000
x+y <800

x <400

=1 g W= gw@n (LPP) &t ee@ faftr @ &« wifva:
T Z @1 St A AT BT - Z =3x+4y

o1 wftrerel & st

2x+ <1000

X+ <800

x <400

OR / sty
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There are two types of fertilisers A and B. A consists of 12% nitrogen and 5%
phosphoric acid; whereas B consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for his crops. If A costs ¥ 110 per kg
and B costs ¥ 48 per kg. Formulate the problem as a linear programming
problem and graphically determine how much of each type of fertiliser should
be used so that the nutrient requirements are met at a minimum cost?

& GBI b T A AT B ¥l A A 12% T X 5% Wi o §; S€ih
B ¥ 4% \E2ie &R 5% BRI ond & | frer o Rafastl &1 adia &3 & 9garq
Teh fhE T ¥ 6 S SO BHW % Y %A ¥ w9 12 kg Tgae iR 12 kg
BRI S Bl ATFTRT & | aE A B Had I 110 wfay fbelr ok B &1 @ima
% 48 ufa foelt &, A Ueh b T fobarT Idtep SUalT & T anfeq atfer =qAaw o
X qiftsd UIves e |eb ?

39 GHET Bl g WA gHEn ¥ ufiaiia s ofiX eneg fafer § gwen &l s
HIfT |

4
45 Evaluate the following integral as a limit of sum : Iz 2%dx. 6

[} 2xdx = < 1 e % = 3 T B

OR / s

2 2
Find the area of the smallest region bounded by the ellipse x—2+)b)—2 =1 and
a

a line £+%:1, using integration.

a
x2 y2 X Yy

g 5+ =1 o we W@ —+—=1 FR B/ B &N A &,
a b a b

e Tty & s AR
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39 Y-S H 45 997 a1 24 gied g F

Roll No. Code No. 70/0SS/2
FIFATER FE .
seTie - | B
MATHEMATICS

T

(311)
Day and Date of Examination
(wdvem =1 = 3 fewtien)
Signature of Invigilators 1.
(Friterani & TwnER)

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. 70/OSS/2- 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.

6. In case of any doubt or confusion in the question paper, the English Version will prevail.

THT 3 :

=

1. &1l U905 % UBW YS UX 37U STshHIh 37asd [ |

2. FHUITUSA-US Bl A9 o fob TSI % Pl Yool q1 WAl ol Ia=1 & e & Rl vem gss & e HuT vl 2 |
39 91 % S W BT A b 9T Bk ' H F)

3. w—%ﬁw—mmmwﬁ%wﬁ%mﬁﬁwmﬁwﬁmﬁaﬁm
& |

4. o TEX-gRAWH T YU B B g 70/05S2-[B| frd
5. (@) ¥eT-uF haa /s | ¥1 fe of, afs omg A T & ¢ fopdlt ue rwn # S Q dahd
AT, AUTelY, B, Tepa oK Red|
FUAT SA-YRaet # o 10 St & ford fop o fepa o & s fove <@ )
(@) afy g &<t ud ol & arfafvaa fpell o wor & SO fomad &, o wew & @93 o g o
Ffeat | Tafaat B e Haa smuw! Rl
6. YA H fopHl Wl YR & HdE Sruan g ol Ref § ¥ STgams &1 7 B
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Time : 3 Hours]

MATHEMATICS
T
(311)
[Maximum Marks : 100

qqg ;3 "] [quie : 100
Note : (i)  This question paper consists of 45 questions in all.

(ii))  All questions are compulsory.

(iii) Marks are given against each question.

(iv) Section - A consist of

(@ Q. No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying
1 mark each. Select and write the most appropriate option out of the four
options given in each of these questions.

(b) Q. No. 21 to 29 - Objective type questions. Q. No. 21 to 24 carry 02 marks
each (with 2 sub-parts of 01 mark each). Q. No. 25 to 28 carry 04 marks
each (with 4 sub-parts of 01 mark each) and Q. No. 29 carries 06 marks (with
06 sub-parts of 01 mark each). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(@) Q.No.30to 38 - Very Short Answer Type Questions carrying 02 marks each.

(b) Q. No. 39 to 43 - Short Answer Type Questions carrying 04 marks each.

(¢) Q. No. 44 and 45 - Long Answer type questions carrying 06 marks each.

An internal choice has been provided in some of these questions in Section - B.

You have to attempt only one of the given choices in such questions.

- (i) 39 UTUT H FA 45 T R |
(i) g g arframd ¥
(ili) &P W & WA o G ™ ¥
(iv)y @8 — & ¥ e ¥ ¢

(a) ST §E 1 ¥ 20 — SEeE™ YGR & U ¢, S Yde 1 sfE @ 2
U A Y% A ¥ T 9R fawedl § ¥ 999 Sugd [9eed grTgl

(b) VST TEAT 21 W 29 - IEITS YT | YT TEAT 21 ¥ 24 — UI® 02 3! B 7
(R YA & WU T&H BT 01 i 2) | U9 T 25 | 28 YA® 04 il @1 &
(TR STHTT Y& T 01 3ich) 3T U9 T 29 % 06 37 T (T: STHT T Bl
01 3ieh) | W HEam 21 & 29 & Yde U7 & & 15 G AR UsHl % % AT

(v) @% — @ ¥ e ¥

(a) VST €Er 30 ¥ 38 — affady ITT YR &b U & X udAd H 02 37 ¥

(b) VT €T 39 § 43 — 7Y ITUT YBR & YT ¢ OfX UA% & 04 37k 2|

(c) T T 44 AT 45 — T IAUT YK & 99T &, Tdh & 06 3k |

goz — @ % B ULl § oA faeed Gy T 2| U8 gl # SfIUe! Faw UE Bl I

< B

NOTE / fadwr :

(1) Answers of all questions are to be given in the Answer-Book given to you.

)

Tt el o TR TR < T SRR gRreRT | 2 ford |

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 02.15 p.m. From 02.15 p.m. to 02.30 p.m., the students will read the question
paper only and will not write any answer on the answer-book during this period.

T Y- oh! UG o g 15 Tie 1 w9e e T § | 99— o1 foraeor Sraed § 02.15 =St fehen St |
02.15 1t ¥ 02.30 SIS 7ok BT Shole Te=-U5 ohi UG TR 36 Tafel oh SR of STR-JTohT R IS SR el fora |
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SECTION — A/ @%E — %

1  Distance between the lines 3x+4y=5 and 3x+4y+5=0

(A) 10 units (B) 2 units
(C) 1 unit (D) 4 units
@l 3x+4y=5 AU 3x+4y+5=0 % I & A ¥
(A) 10 zors (B) 2 =@
(©) 1z (D) 4 g8

2 The ratio in which the point P whose ordinate is —3 divides the join of
A(6, 5) and B(-1, 4) is

(A) 7:8 externally (B) 7:8 internally
(C) 8:7 externally (D) 8:7 internally

e U e fog P et @ife —3 8, 4(6, 5) 3R B(-1, 4) & fam ot

ESCURCEIEARCEI S ECTG I A S

(A) 7:8 9@ B) 7:8 e
(C) 8:7 s (D) 8:7
3 If y:%cot_l(g), then % is equal to

gty y=%cot_l(%) T, % JER 7

1

A B
(A) x2+a2 (B) a2—x2
© = D) S5
X +a? X ta
70/0SS/2-311-B | 10w 3
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4 If (3, 4) is one extremity of a diameter of the circle x2 +y2 +2x-4y-15=0, 1
then the coordinates of the other extremity are

A ga 1 +32 +2x—4y—15=0 % UH =W & Th W (3, 4) ¥, A 79 g
v & fdatia ®:

(A) (5, 0) B) (0. 5)
©) (5,0 D) (0, -5)
5 If A and B are two matrices such that 4B = O, then 1

(A) It is not necessary that 4 = O or B = O
B) A=0orB=0

(C) A=0Oand B=0

(D) All the above are wrong

s 4 3R B3 TH oege ¢ e fw 4B =0 %, @
A) AT A=0aB=0%

B) A=0aB=0

(C) A=0dRB=0

(D) T & g T ¥

6  Interval in which the function f(x)= 2x% —4x+15 is increasing, is 1
I T W f(x) = 2x% —4x+15 Th agHH ¥, ¥:
(A) (-1 =) B) (L)
© (0.1) (D) (1.4)
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2
The foci of the hyperbola %—%:1 is

a%mmﬁ_%:la%mﬁqﬁ%:

16
A) (£7,0) B) (0, £7)
(©) (0, £5) (D) (£5,0)
1 w2 w2

Let A=| w? 1 w |, where w is the cube root of 1.

At A= w? 1w |, R ow, | EE g, @ e (4) e R

(A) —w (B) -w?
©) -1 (D) 3w

If |a]=10,|5|=2,|a-b|=12, then | x b]| is

aft |d|=10,|b|=2,|a-b|=12 %, @ |axb|¥:

(A) 5 (B) 10
(C) 14 (D) 16

70/OSS/2-311-B | 101w S
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10 If the length of the major axis of an ellipse is 3 times the length of its 1
minor axis, then the eccentricity of the ellipse is
gfy we g & ot A TS, Tg-F B TG B 3 AT %, a1 39
- B Icbaar &

3
) 22 ® 35
1
© 2 ) 5%
11 P is a point on the join of the points Q(2, 1, 2) and R(5, 2, 5). 1

If x-coordinate of P is 4, then its z-coordinate is
02, 1, 2) 38X R(5, 2, 5) &I THa™ 9 < (@1 ©s W a5 P Roa &1 3l P an
x-Fasiie 4 %, @1 P &1 z-fFeyie ¥

A) 2 B) 1
€ -1 (D) 4
12 Angle between the plane x+2y+z=9 and 2x—y+z=15 is 1
A x+2y+2z=9 3N 2x—y+z=15 & 99 & B T :
-11 e
(A) tan = o (B) sin" ¢
-1
(C) cos % D) ¢
5 ; 2 3
13 If 4 ={ A 1} and B=| 4 -2 | are two matrices, then 1
- 15
(A) Only 4B is defined
(B) Only B4 is defined
(C) 4B and BA both are not defined
(D) 4B and BA both are defined
2 3
2 -1 3 .
e A= 451\3ﬁ'{B=4—2 al aregE ¥, A
- 15

(A) Had AB @1 faa &

(B) %aw BA @1 s ®

(C) T AB 3R 7 & BA &1 i &
(D) T AB X BA @1 aiitae
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14 The contrapositive of the statement "If you are born in India, then you are 1
a citizen of India." is
(A) If you are a citizen of India, then you are born in India.
(B) If you are not a citizen of India, then you are not born in India.
(C) You are born in India if and only if you are a citizen of India.
(D) you are born in India or you are a citizen of India.
HYT ‘AT oMU ARG F YT U E, A N9 WG P ARG & BN WALATE 7
(A) Tl M9 WA & AW &, al 9 9Rd o a1 3T 2|
(B) 3fe 39 WA & AW 76l ¢, df oMY ARG ¥ UaT &l 3¢ 2|
(C) &9 9a % a1 3U ¢ A iR dhaw Afe 3T AT &b AW © |
(D) omg 9Ra ® a1 gU & A1 (S7UaT) M9 ARG % AN § |

15 Vector equation of a line through the point (2, —1, 4) and parallel to the 1

N A

AN
vector [+ 2/ —k is

g (2. -1, 4) & oy O Y@, S AR 42 - k % SR ¥, @ Ak
THHT

(A) 7 =i+2]—k+0M2i—]+4k)
B) r=i+2j—k
©) 7T=i-2j-k
(D) 7=21A'—f+4l€+%(?+2f—1€)

16 Let Z be the set of all integers and R be the relation defined in Z such that 1
xRy if |[x—y|<2. Then, R is a/an
(A) Reflexive and transitive relation
(B) Reflexive and symmetric relation
(C) Symmetric and transitive relation
(D) Equivalence relation
AT Z 91 qUiieel 1 9= & oY 39 99oad WX U 999 R 39 Y IRwivg &
xRy 3 |x—y|<2 09 @9 R &
(A) @ oI HohMe WY §
(B) @@ R @9fd d9Y §
(C) wwfig iR dohme €99 &
(D) &9gw 9w &
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17 The domain of the function f(x)= cos_l(x2 —-4) is 1

Bad f(x)= cos_](x2 —4) B 9id &

(A) [V5.-3] ®) [V3.45]
© [—V5.43] D) [—V5.-VB]u[V3.45]
18 If E>+E>:? and 222?—2}+21€,then ‘Z)‘ is equal to 1
AR T4 b=i W d=2i-27+2k % @ ‘F‘ T ¥
A) % B) 3
© 1 (D) -3
19 If f:R—R and g:R— R are defined by f(x)=8x" and g(x)=4x, 1

then (fog) (x) is

e fiR—>R AR g:R> R, f(x)=8x> 3R g(x)=3x grr ufwfm &,
@ (fog) (x) &

(A) 8 (B) 2x

(C) 23x (D) 83x
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20 The value of tan_l(tan%”) is

tan~! (tan%n) ® HE T

*) % ®) §

©) 2 (D) —3&

Question No. 21 to 24 are objective questions of 2 marks each.

79q G 21 | 24 T e € A uAE 2 3k H L

21 Match Column I statement with the right option of Column II :
HieH | & ®uAl B B 11 & g8y faeed 9 femd -

Column I / &fe™ 1 Column II / ®tem 11
() cos” ! (%sz’n (% + sin”! %)) = (a) %
(i) cos™! (~sin IE) = b =

22 Write the contrapositive statement of each of the following statements :

(i) If ABCD is a square, then it is rhombus.

(ii)) If a and b are rational number, then ab is a real number.
= Bl ¥ 9 Y% & glqeeiee Mgy

(i) afk ABCD ts& =t ¥, & T8 wF wEdyT B

(i) 3 a X b uftwg &} &, @ ab T IRalds @ & |

70/OSS/2-311-B | 101w 9
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23

24

Write True for correct statement and False for incorrect statement : 1x2=2

a+b c+d
e+ f g+h

a ¢

e £

+

ba"

() o

(ii)) A and B are two non-singular square matrix, then 4dj A = Adj B implies

A=B.

el HUT & [T FA 3T Tad BT & @0 3@ fafay .

a+b c+d
e+f g+h

a ¢

e g

+

)

b d
f h

(i) afe 4 iR B 3 o1 Fgohwig oege €, @ Adj A = Adj B @1 a@d A =B ?|

Fill in the blanks : 1x2=2

(i) The eccentricity of the ellipse 3x2 + 4y2 =12 is

(i) Length of major axis of the ellipse 5x% + 6y2 =3 is
e Wl & v

(i) <rEa 3x2 +4y2 =12 B Scbadl & |

(i) g 5x% +6y% =3 B dd—ared A dE ¥
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Question No. 25 to 28 are the objective questions of 4 marks each.

797 GEAl 25 A 28 — agge wed ¥ A W4T 4 3% H ¥

25 Fill in the blanks. 1x4=4
(1) Vector equation of a plane passing through (1, 4, 6) and normal to the

- - o
vector i -2 j + k 1s

(i) Sum of the intercepts from co-ordinate axes made by the plane

2x+3y+4z=24 is

(iii) Vector equation of a plane passing through three points whose position

N
vectors are a, b, ¢ 1S

(iv) Perpendicular distance drawn from the point (-1, 2, -3) to the plane
2x—y+2z=13 is

et sl @1 Wi
(i) @t 7—27+? % WEaq o fag (1, 4, 6) ¥ IO o GAAA BT TleeT
THIBI 7 |
(i) WA 2x+3y+4z =24 B Mcei® o7&l W M TQ F<IWISl B AN T
|
(iii) @ Rigalt R Refy aRet a, b, ¢ ¥ & oY a1 e &1 AR EHET
s |

(iv) &g (-1, 2, -3) & gaae 2x —y + 2z = 13 R 10 Y T I TG &
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26 Fill in the blanks. 1x4=4
1/3
(i) Degree of the differential equation (—] =X is

(i1)) The differential equation for which y =acosx+bsinx (a, b are arbitary

parameter) is a solution, is

(iii) The solution of the differential equation %: eXty is ey =
x

(iv) Area of the region bounded by the curve y=x3 and x=0,x=1,y=0
is

et el &1 vy -

(ii) orahe gHBT, fSTO®T 80 y =acosx+bsinx (a, b Wiwd R ?),
s |

(iii) oramd GHIEB %zeﬁy FEA ¥, eV =
X

(iv) @b y=x3 dammx=0,x=1, y=0 & BR & &1 &6 &
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27 A and B are two 2x2 matrix such that a; = i+ j and bz‘j =i—7. 1x4=4

Match Column I statement with the right option of Column II :
A 3T B &ife 2x2 & q omege & R 3% orema wHs: a;, =i+ j 8RR

Iy
B 1 & Bl B B 11 & qer faweq o e
Column I / wiem 1 Column II / %™ 11
) A+2B= 3 2
0 @ |,
4B = b 0 1
(i) ® |,
o g © 2 1
(i11) c 5 4
) Bl = q 2 3
(iv) @ |5
28 Write True for correct statement and False for incorrect statement : 1x4=4
(i) Tangent to the curve y=2x3 —15x2 +36x—21 at (1,2) is parallel to
X axis.

(i) Ixcosxdx is equal to xcosx+sinx+c.

(iii) J.ex (210gx+2)dx is equal to eXlogx2+c.
x

(iv) Normal to the parabola at its vertex is passes through the focus of the
parabola.

TE BUA & U ae ofR Toa wa & fou s fafag -
() @ y=2x3-15x2+36x-21 & f&g (1,2) W WA 75 @t @, x-3e
% gHAT B |

(ii) fxcosxdx I & xcosx+sinx+c &l
(ii1) jex(2logx+2)dx U & e*logx? +c¢ |
x

(iv) Ta@d & o UX @iel T @9, TEaad S A ¥ 8T el 5|
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Question No. 29 is the objective question of 6 marks.

99 e 29 f TF agge ueA € fraE 6 3 B

29 A company produces x unit of output at a total cost of 1x6=6

C =%x3 —18x2 +160x . The Average Cost (AC) is the cost per unit and the

Marginal Cost (MC) is the rate of change of C with respect x. C is minimum
at x if its first order derivative is vanished at x; and second order derivative is
positive at that point. Similarly, C is maximum at x if first order derivative is
vanished at x and second order derivative is negative at that point.

Based on above information answer the following questions :
(i) The Average Cost (AC) is given by

(A) %x2—18x+160 B) x2—36x+160

(C) %x3—18x+160 (D) %x4—18x2 +160

(ii)) The Marginal Cost (MC) is given by

(A) 3x2-36x+160 (B) x2-36x+160
(C) x2-16x+160 (D) x2+36x+160
(ii1) The output at which average cost is equal to marginal cost, is
(A) 27 units (B) 18 units
(C) 9 units (D) 36 units
(iv) The output at which marginal cost is minimum, is
(A) 27 units (B) 18 units
(C) 16 units (D) 12 units
(v) The output at which average cost is minimum, is
(A) 27 units (B) 18 units
(C) 9 units (D) 12 units
(vi) The minimum value of marginal cost is
(A) 164 (B) -164
(C) 216 (D) -216
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& DI x IHEAN b SURA H Th Sl Bl A AN BT C—lx3 18x2 +160x

1 37Ed @A (AC) T FHT b STET AT 37T W AT (MC)wmésﬁmﬁ
W I x 3HE & A& €YU A & IREad @l 8 ¢l x I C gAGH § 99 38H
U9 SEhes x IT [ i fEd sTaehast geTeis @ | 361 Yy, x 9X C Sifeehad
& S W YYH STEhes x I 9 SR & sramast s |

SURT AT & SMER X, 7 geaf & IaX difeig
(i) ofEas @ (AC) & T ® ¢

(A) %x2—18x+160 ar B) x2—36x+160 &

(C) %x3—18x+160 AR (D) %x4—18x2+160 T

(ii) =g @ (MC) & T8 ®

(A) 3x2-36x+160 g (B) x2-36x+160 &1
(C) x2-16x+160 gra (D) x2+36x+160 g0
(iii) IrEs 59 T offFas @Fd, SHid ard & 90K §, ©:
(A) 27 At (B) 18 garzar
(C) 9 gebrgat (D) 36 sHrEal
(iv) SdEA 9 X 9Mr @ gAad §, §
(A) 27 sabral (B) 18 3aeaf
(C) 16 zaw=ar (D) 12 sergal
(v) SdEd fE W sf|ad ara gaad ®, &
(A) 27 At (B) 18 garzat
(C) 9 gabrgal (D) 12 zaear
(vi) @9 AFA G ©
(A) 164 (B) —164
(C) 216 (D) -216
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SECTION - B /@ — @

30 Find the equation of circle which touches y-axis at origin and radius is 3 units. 2

A S y-31E Bl g g o wel e & o) fraent Browr 3 5o @, @ e s
BT |

OR / sy

Find the eccentricity and the co-ordinates of the foci of the ellipse 4x2 +9y2 =1.

TG 4x2 +9y2 =1 BT Ichwal SR A & et T Q)

31 Find the area of the triangle whose vertices are (1, 2), (-2, 3) and (-3, —4). 2

e e s (1, 2), (-2, 3) qur (-3, 4) ¥, & &9%d 3d Bt |

32 If y:exlog(1+x2), then find % 2
x

afg y:exlog(1+x2) T, @ A BT |

Find / snd #fT

. l+cosx
lim

x—7 tan? x
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33 Points A(1, 2,-2), B(2, 3,—4), C(3, 4, -3) are of the vertices of a triangle ABC. 2
Show that it is a right-angled triangle.

forg 4(1,2,-2), B2, 3,-4), C(3. 4, -3) Byt ABC & o ¥ q9iizw fp @8 wh
qw Frgw 2

OR / styan
Find the equation of a plane parallel to the plane x+2y—z=35 and passes
through the point (2, 2, 2).
fg (2,2,2) ¥ B WM I R WHAW@ x+2y—z=5 ¥ GAMGR, GHAA B
FHHTT 1T B

34 For what values of x and y, the following matrices are equal? 2

x 3 y & Tt A & foq, Fre1 omege SUeR €7
A:{2x+1 3y ] B x+3 y2+2
0 y2-5y 0 -6

sinx 1 1
35 If A=| 1 e* 1|, then show that |44|=64|4|. 2
cosx 0 1

sinx 1 1
afy A=| 1 e¥ 1|, df sufsw 6 [44|=64|4|

cosx 0 1

- A A - A A
36 Ifvectors a=2i—-3;j and b =-6i+mj are collinear, then find the 2

value of m.

- A A - A A
s AT a =20 -3 M b=—6i+m,j @&, @A m B 94 T BT
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37 Find the slope of the normal to the curve x=a (cose+1), y= a(sin6+6) at

38

39

40

0=m/6.

% x=a(cosB+1), y=a(sin0+6) W O=n/6 W G T 7 & T T
EAlE
OR / s

The side of a square sheet is increasing at the rate 4 cm/sec. At what rate its
area is increasing when the side is 8 cm long.

T B A6 Bl YT 4 cm/sec B X T TG T &1 39 AR B &FABA (69 X
Y 9¢ @1 ¥, TG 3TN g 8 cm TR ¥

Solve for x, cos(tan_1 x+cot~! ﬁ) =0.

cos(tan—1x+cot_1\/§)=o B x & U '@ BRI

Find the equation of a line passing through the intersection of lines
5x-3y=1 and 2x+3y =23 and perpendicular to the line 5x+3y=1.

w@ralt Sx—3y =1 3R 2x+3y =23 % Ut g | & 91 ok ¥@r 5x+3y =1
% WIId @M BT FHIBI T Dbl |
OR / 3@

Find the equation of the circle passing through the points (1, 0), (0, —6)
and (3, 4).

fagatt (1,0), (0,-6) 3R (3,4) ¥ THT T a1 Jd H GHIHB T DINTT |

Solve for x, y, z from the following system of linear equations, using matrix
method :

anere fafy & e e @it e &1 x, y R z & A & 371d & & o,
& DT

x+2y+3z=3

2x-y=1

3x-3y=0

2
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41 Find the direction cosines of the line of intersection of two planes

x+2y—-z-7=0 and 3x—y+z=5.

q gHael x+2y—z-7=0 &R 3x—y+z=35 % Wi el @ &

fap—aiamET s aifg |

42 Prove that the function f:R — R, given by f (x) =x3+2 is a one-one

onto function.

fg @it & e RS R, S0 f(x)=x3+2 g0 aRk"ia &, &6 Teber

JMEBEH Hed & |

43 Evaluate J:/4log(1+tanx)dx.

j:/4log(1+tanx)dx BT AF T BN |

OR / s

Let the function f (x) is defined by

f(x)= .
tanx —sinx
—_— x>0

x3

is continuous at x = 0. Determine the value of a.

ae S f(x) S R s | afvafa @

. Tt(x+1)
asin x<0
f(x)= .
tan x —sinx >0
3

x=0 W gad &1 a B 99 3G BT

70/OSS/2-311-B | 101w 19
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44 Find the intervals for which the function f (x) = sinx — cos X, (0 <x< 275) is 6

increasing or decreasing.

I A TG B T AT f(x) =sinx—cosx, (0 < x < 2n) IEAR A1
A 2
OR / sty

Find the area of the region bounded by the line x— y+1=0, the curve x = J;
and y-axis, using integration.

W x—y+1=0, T x=,/y T y-5& F FX &F o1 &§9%d, GHba fafy F 3d
Y |

45 Solve the following LPP graphically: 6
Maximize Z =3x+4y
Subject to constraints

2x+y <1000
x+y <800
x <400
y <700
x20,y=20
= Yews dome @@ (LPP) @ eiwia fafer @ &a shifsie:
TR Z @1 arfreaw A S BT 0 Z =3x+4y
1 ufierel & sria
2x+y <1000
x+y <800
x <400
y <700
x=20,y=20
OR / 3t
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There are two types of fertilisers A and B. A consists of 12% nitrogen and 5%
phosphoric acid; whereas B consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for his crops. If A costs ¥ 110 per kg
and B costs ¥ 48 per kg. Formulate the problem as a linear programming
problem and graphically determine how much of each type of fertiliser should

be used so that the nutrient requirements are met at a minimum cost?

T YBR F TaE A SR B ¥ A F 12% 5o 3R 5% WERs o §; S e
B # 4% \T3ge SR 5% BIERIe ot o | fel o Rafastl @1 adierer & & gsarg
e fpa™ Uit & f6 I¥ o1 wEW & fT W ¥ w9 12 kg AEe iR 12 kg
BRI oA &1 SEgdehal &l I A @ wma X 110 ufd el ok B &1 aiwa
% 48 9 fopdl &, 1 Y X 1 fehaT Id<eh IUAM & Y Afeq dMfes IAaq qod
W it dive d fire g ?

T qAET Bl Rgh FUTT THT 9 qi@iid sty ofiX eere fafyr & 9 &l &a
HIY|

70/OSS/2-311-B | 101w 21 [ Contd...



70/OSS/2-311-B | 101w 22 [ Contd...



X Roll No.

HIFTE

70/OSS/2-311-B | 101w 23 [ Contd...

y



70/OSS/2-311-B | 101w

24



This Question Paper consists of 45 questions and 24 printed pages.
39 Y-S H 45 997 a1 24 gied g F

Roll No. Code No. 70/0SS/2
FIFATER FE .
sETAz - |(C
MATHEMATICS

T

(311)
Day and Date of Examination
(wdvem =1 = 3 fewtien)
Signature of Invigilators 1.
(Friterani & TwnER)

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
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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.
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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.

6. In case of any doubt or confusion in the question paper, the English Version will prevail.
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& |
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Time : 3 Hours]

MATHEMATICS
T
(311)
[Maximum Marks : 100

qqg ;3 "] [quie : 100
Note : (i)  This question paper consists of 45 questions in all.

(ii))  All questions are compulsory.

(iii) Marks are given against each question.

(iv) Section - A consist of

(@ Q. No. 1 to 20 - Multiple Choice Type Questions (MCQs) carrying
1 mark each. Select and write the most appropriate option out of the four
options given in each of these questions.

(b) Q. No. 21 to 29 - Objective type questions. Q. No. 21 to 24 carry 02 marks
each (with 2 sub-parts of 01 mark each). Q. No. 25 to 28 carry 04 marks
each (with 4 sub-parts of 01 mark each) and Q. No. 29 carries 06 marks (with
06 sub-parts of 01 mark each). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(@) Q.No.30to 38 - Very Short Answer Type Questions carrying 02 marks each.

(b) Q. No. 39 to 43 - Short Answer Type Questions carrying 04 marks each.

(¢) Q. No. 44 and 45 - Long Answer type questions carrying 06 marks each.

An internal choice has been provided in some of these questions in Section - B.

You have to attempt only one of the given choices in such questions.

- (i) 39 UTUT H FA 45 T R |
(i) g g arframd ¥
(ili) &P W & WA o G ™ ¥
(iv)y @8 — & ¥ e ¥ ¢

(a) ST §E 1 ¥ 20 — SEeE™ YGR & U ¢, S Yde 1 sfE @ 2
U A Y% A ¥ T 9R fawedl § ¥ 999 Sugd [9eed grTgl

(b) VST TEAT 21 W 29 - IEITS YT | YT TEAT 21 ¥ 24 — UI® 02 3! B 7
(R YA & WU T&H BT 01 i 2) | U9 T 25 | 28 YA® 04 il @1 &
(TR STHTT Y& T 01 3ich) 3T U9 T 29 % 06 37 T (T: STHT T Bl
01 3ieh) | W HEam 21 & 29 & Yde U7 & & 15 G AR UsHl % % AT

(v) @% — @ ¥ e ¥

(a) VST €Er 30 ¥ 38 — affady ITT YR &b U & X udAd H 02 37 ¥

(b) VT €T 39 § 43 — 7Y ITUT YBR & YT ¢ OfX UA% & 04 37k 2|

(c) T T 44 AT 45 — T IAUT YK & 99T &, Tdh & 06 3k |

goz — @ % B ULl § oA faeed Gy T 2| U8 gl # SfIUe! Faw UE Bl I

< B

NOTE / fadwr :

(1) Answers of all questions are to be given in the Answer-Book given to you.

)

Tt el o TR TR < T SRR gRreRT | 2 ford |

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 02.15 p.m. From 02.15 p.m. to 02.30 p.m., the students will read the question
paper only and will not write any answer on the answer-book during this period.

T Y- oh! UG o g 15 Tie 1 w9e e T § | 99— o1 foraeor Sraed § 02.15 =St fehen St |
02.15 1t ¥ 02.30 SIS 7ok BT Shole Te=-U5 ohi UG TR 36 Tafel oh SR of STR-JTohT R IS SR el fora |
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SECTION — A/ @%E — %

1 The value of tan~! (tan%n) is 1

tan ! (tans—n) w HE T

6
1Y T
(A) —¢ B)
St St
©) % D) -
2 Distance between the lines 3x+4y =35 and 3x+4y+5=0 1
(A) 10 units (B) 2 units
(C) 1 unit (D) 4 units
@l 3x+4y=5 A 3x+4y+5=0 % 9= B T T
(A) 10 315 (B) 23R
©) 1398 (D) 4 398
3 The ratio in which the point P whose ordinate is —3 divides the join of 1

A(6, 5) and B(-1, 4) is
(A) 7:8 externally (B) 7 :8 internally
(C) 8:7 externally (D) 8:7 internally

e o ol Rig P R B 3 B, A6, 5) ok B(-1, 4) #1 fre O
Yar @ F1 frfm we & ¥

(A) 7:8 3@ (B) 7:8 o

C) 8:7s = (D) 8:7 s
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4 If x3+y3=3axy, then Z’_y at (0, 1) is equal to 1
X

afy x3+y3=3axy ¥, @ (0,1) ©W %%I
A

A) -1 B) 0
© 1 (D) a

5 If (3, 4) is one extremity of a diameter of the circle x? +y2 +2x-4y-15=0,1

then the coordinates of the other extremity are

afe ga x2+p7 +2x—4y—15=0 % % AW & TH G0 (3, 4) T, q 396 W
v & fdatia ®:

(A) (5,0) B) (0, 5)
€) (5,0) (D) (0, -5)
6 If A and B are two matrices such that 4B = O, then 1

(A) 1t is not necessary that 4 = O or B = O
B) A=0orB=0

(C) A=0Oand B=0

(D) All the above are wrong

s A X B a1 UH omege § fomes g 4B =0 %, @
(A eS0T EFA=0xB=09

B) A=0aB=0

(C) 4A=03X B=0

(D) & & 9N Tod ¥

70/OSS/2-311-C | (01w 4 [ Contd...



7  Interval in which the function f(x)= 2x% —4x+15 is increasing, is 1

I T W f(x) = 2x% —4x+15 Th agHH ¥, E:

(A) (-1 ) ®B) (1<)
© (0.1) D) (1.4)
8  The foci of the hyperbola %-%:1 is 1

ari%rmw%_%:la%mﬁmf%:

(A) (£7,0) B) (0, £7)
(€) (0, £5) (D) (£5,0)
1 w2 w2
9 Let 4= w2 1 w |, where w is the cube root of 1. 1
w2 w 1

A A= w? 1w |, R ow, 1w aE g, @ el (4) e R

(A) -w (B) —w?
©) -1 (D) 3w
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%
a .

10 If|a|=10,|5|=2,|a-b|=12, then | @ x b | is 1

aft |a|=10,|b|=2|a-b|=12% @ |axb| %

(A) 5 (B) 10
(C) 14 (D) 16
11  If the length of the major axis of an ellipse is 3 times the length of its 1

minor axis, then the eccentricity of the ellipse is

it Ue g & H-E B TGS, TG B T&E B 3 AT &, af 39
- B IchaaT &

242 3
A 5= ®) 27
2 1
© 2 D) 75
12 P is a point on the join of the points Q(2, 1, 2) and R(5, 2, 5). 1

If x-coordinate of P is 4, then its z-coordinate is
02, 1, 2) 3R R(5, 2, 5) & fam 9 9t @1 €3 R fog P Ruq &1 afs P @
x-FEsie 4%, @ P @ z-Feie ®:

(A) 2 B) 1
©) -1 (D) 4
13 Angle between the plane x+2y+z=9 and 2x—y+z=15 is 1

Al x+2y+2z=9 X 2x—y+z=15 & 99 & BT & :

-11 in~ 1 L
(A) tan =~ ¢ (B) sin" ¢
-11 n
(C) cos 3 (D) 5
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2
2 -1 3
14 IfA:{ }andB: 4
-4 5 1
1
(A) Only 4B is defined
(B) Only B4 is defined

(C) AB and BA both are not defined

(D) 4B and BA both are defined

2 -1 3

ﬂﬁ{A:{
-4 5 1

}@RB:

(A) ®Had AB &1 ide &
(B) %ad BA &1 aifiad ¥

3
—2 | are two matrices, then 1
5
2 3
—2 | & omegE €, @
5

(C) T AB 38X 7 & BA &1 i &

(D) =i AB iR BA @1 i@ &

15 The contrapositive of the statement "If you are born in India, then you are 1

a citizen of India." is

(A) If you are a citizen of India, then you are born in India.

(B) If you are not a citizen of India, then you are not born in India.

(C) You are born in India if and only if you are a citizen of India.

(D) you are born in India or you are a citizen of India.

HIT AT oY ARG W YT Y E, T N ARG & AN & BT HAEATHD §
(A) AT M9 9RA & AW &, A 39 97d o a1 3T 2|

(B) afE 39 WA & AW 76l ¢, ql oMY ARG ¥ UaT & 3¢ 2|

(C) oY vRd &% a1 g4 € Ifs iR dad AT MY 9Rd & AN & |

(D) omg 9Ra ® a1 gU & A1 (STUaT) M9 ARG % AN & |
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16 Vector equation of a line through the point (2, —1, 4) and parallel to the 1

N A

A .
vector i +2j—k 1s

g (2. -1, 4) & o Ol Y@, S AR 42 — k % SR ¥, @ Ak
BT

(A) F=i+2j—k+r2izj+4k)

B)
©

(D) 7 =2i—j+4k+ri+2]—k)

17 Let Z be the set of all integers and R be the relation defined in Z such that 1
xRy if |[x—y|<2. Then, R is a/an
(A) Reflexive and transitive relation
(B) Reflexive and symmetric relation
(C) Symmetric and transitive relation
(D) Equivalence relation

T Z 9 qUTihl 1 99T § OfX 39 WY WX Uk €99 R 36 YR qRwid &
xRy 3¢ |x—y|<2 d9 @9 R &

(A) @I o HohMe Y &
(B) @ o gafa ddy &
(C) wHHa iR Hehes Hae &
(D) Tuge Y ¥
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18 The domain of the function f(x)= cos_l(x2 —-4) is 1

Bad f(x)= cos_](x2 —4) B 9id &

(A) [V5.-3] ®) [V3.45]
© [—V5.43] D) [—V5.-VB]u[V3.45]
19 If E>+E>:? and 222?—2}+21€,then ‘Z)‘ is equal to 1
AR T4 b=i W d=2i-27+2k % @ ‘F‘ T ¥
A) % B) 3
© 1 (D) -3
20 If f:R—R and g:R— R are defined by f(x)=8x> and g(x)=x, 1

then (fog) (x) is

e fiR—>R AR g:R> R, f(x)=8x> 3R g(x)=3x grr ufwfm &,
@ (fog) (x) &

(A) 8 (B) 2x

(C) 23x (D) 83x
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Question No. 21 to 24 are objective questions of 2 marks each.

79q G 21 24 T e ¥ A udE 2 3k H T

21 Write True for correct statement and False for incorrect statement : 1x2=2
a+b c+d I (2 N b d
(i) e+ f g+h e gl |f h

(i1)) A and B are two non-singular square matrix, then Adj A = Adj B implies
A=B.

el BT & [0 A 81X Tod HYT & [0 @ foRay

a+b c+d
e+ f g+h

a ¢

e g

+

)

b d
f ok
(i) afs 4 ok B a7t Jopuvia omege ¥, @ Adj A = Adj B &1 a@d 4= B %1

22 Fill in the blanks : 1x2=2
(i) The eccentricity of the ellipse 3x2 +4 y2 =12 is
(i) Length of major axis of the ellipse 5x2 + 6y2 =3 is
e Wl & i
(i) &g 3x2 +4)% =12 B S ¥ |
(i) g 5x2 +6y% =3 B Ad-ere B daS ¥

23 Write the contrapositive statement of each of the following statements :  1x2=2
(1) If ABCD is a square, then it is rhombus.
(i1) If a and b are rational number, then ab is a real number.
= ®ol # @ &% 1 gideTHe faey
(i) aft ABCD ws @t ¥, @ 9% UF qoadye ¥
(i) 3 a &R b Ui &@W ¥, @ ab TH AIaH GET T
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24 Match Column I statement with the right option of Column II : 1x2=2
Hied [ & wuAl B wiaw 11 & Gt fawes ¥ frand -

Column I / &faw 1 Column II / wiem 11
(1) cos ! (%Sin (% + sin”! %)) = (a) %
(ii) cos™! (—sin 7?“) = (b) 277‘

Question No. 25 to 28 are the objective questions of 4 marks each.

99 el 25 A 28 — Tghve 99 ¥ A TAF 4 IF H ¥

25 Write True for correct statement and False for incorrect statement : 1x4=4

(i) Tangent to the curve y=2x3—15x2+36x—21 at (1,2) is parallel to

X axis.

(i) jxcosxdx is equal to xcosx+sinx+c.

(iii) jex (2logx+2)dx is equal to e*logx2 +c.
x

(iv) Normal to the parabola at its vertex is passes through the focus of the
parabola.

el HYA P T a SR Tod HoA & T sme fafa
(i) @b y=2x3-15x2+36x—21 & fog (1, 2) wx didr 78 @b @, x-ore

% GHIAT T

(ii) chosxdx JAEX & xcosx+sinx+c &

(iii) J.ex(Zlogx+2)dx TE & eXlogx? +c I
X

(iv) wawd % oY X Eidl & @4, Waad & A1 ¥ g ol § |
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26 A and B are two 2x2 matrix such that a; = i+ and bz‘j =i—]. 1x4=4
Match Column I statement with the right option of Column II :

A X Bdife 2x2 &% T oNege & R 39 oaga ®ust: a;, =i+ j &R

]
by=i-] %l
HiH [ & Bl B Biad 11 & el faswed 9 fHam:
Column I / #tem 1 Column II / &iem 11

) A+2B= > 2

() @ |,

ii) AB= b 01

(i) ® |,

i 2 1

(ii1) (©) 5 4

gl q 2 3

(iv) @ |5

27 Fill in the blanks. 1x4=4
42 1/3
(1) Degree of the differential equation [a’_;j =X 1is
X

(i1)) The differential equation for which y =acosx+bsinx (a, b are arbitary
parameter) is a solution, is

(iii) The solution of the differential equation %: eXty is eV =
x

(iv) Area of the region bounded by the curve y=x3 and x=0,x=1,y=0
is .
et T &1 9 -
1/3
. d2y
(i) oramd gHiBTo —| =¥ H AT T |
x
(i) orerbe THBoT, @@ 86 y =acosx+bsiny (a, b WiBw =X B),

s |
(iii) oI THIBIU %zeﬂy HEA ¥, eV = |
X

(iv) @b y=x3 dammx=0,x=1, y=0 & BR & &1 &6 &
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28 Fill in the blanks. 1x4=4

(i) Vector equation of a plane passing through (1, 4, 6) and normal to the

- - -
vector i -2 j + k 18

(ii)) Sum of the intercepts from co-ordinate axes made by the plane

2x+3y+4z=24 is

(iii) Vector equation of a plane passing through three points whose position

- =
vectors are b, c is

b

(iv) Perpendicular distance drawn from the point (-1, 2, —-3) to the plane

2x—y+2z=13 is

e @t @ 9w

(i) wfasr ?—27+;> % aq o 45 (1,4, 6) ¥ IO A GHAA BT laeT
THIBI &

(i) "9ad 2x+3y+4z=24 g0 MR ot@l X 1 T ST<EIS! B A 8

(iii) @ Rigelt R Refy aRet a, b, ¢ ¥ & oY a1 G &1 SR EET
¥

(iv) &g (-1, 2, -3) & gaae 2x —y + 2z = 13 U 10 T @ Bl TS &
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Question No. 29 is the objective question of 6 marks.

99 e 29 f TF agge ueA € fraE 6 3 B

29 A company produces x unit of output at a total cost of 1x6=6

C =%x3 —18x2 +160x . The Average Cost (AC) is the cost per unit and the

Marginal Cost (MC) is the rate of change of C with respect x. C is minimum
at x if its first order derivative is vanished at x; and second order derivative is
positive at that point. Similarly, C is maximum at x if first order derivative is
vanished at x and second order derivative is negative at that point.

Based on above information answer the following questions :
(i) The Average Cost (AC) is given by

(A) %x2—18x+160 B) x2—36x+160

(C) %x3—18x+160 (D) %x4—18x2 +160

(ii)) The Marginal Cost (MC) is given by

(A) 3x2-36x+160 (B) x2-36x+160
(C) x2-16x+160 (D) x2+36x+160
(ii1) The output at which average cost is equal to marginal cost, is
(A) 27 units (B) 18 units
(C) 9 units (D) 36 units
(iv) The output at which marginal cost is minimum, is
(A) 27 units (B) 18 units
(C) 16 units (D) 12 units
(v) The output at which average cost is minimum, is
(A) 27 units (B) 18 units
(C) 9 units (D) 12 units
(vi) The minimum value of marginal cost is
(A) 164 (B) -164
(C) 216 (D) -216
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& DI x IHEAN b SURA H Th Sl Bl A AN BT C—lx3 18x2 +160x

1 37Ed @A (AC) T FHT b STET AT 37T W AT (MC)wmésﬁmﬁ
W I x 3HE & A& €YU A & IREad @l 8 ¢l x I C gAGH § 99 38H
U9 SEhes x IT [ i fEd sTaehast geTeis @ | 361 Yy, x 9X C Sifeehad
& S W YYH STEhes x I 9 SR & sramast s |

SURT AT & SMER X, 7 geaf & IaX difeig
(i) ofEas @ (AC) & T ® ¢

(A) %x2—18x+160 ar B) x2—36x+160 &

(C) %x3—18x+160 AR (D) %x4—18x2+160 T

(ii) =g @ (MC) & T8 ®

(A) 3x2-36x+160 g (B) x2-36x+160 &1
(C) x2-16x+160 gra (D) x2+36x+160 g0
(iii) IrEs 59 T offFas @Fd, SHid ard & 90K §, ©:
(A) 27 At (B) 18 garzar
(C) 9 gebrgat (D) 36 sHrEal
(iv) SdEA 9 X 9Mr @ gAad §, §
(A) 27 sabral (B) 18 3aeaf
(C) 16 zaw=ar (D) 12 sergal
(v) SdEd fE W sf|ad ara gaad ®, &
(A) 27 At (B) 18 garzat
(C) 9 gabrgal (D) 12 zaear
(vi) @9 AFA G ©
(A) 164 (B) —164
(C) 216 (D) -216
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SECTION - B /4@%®© — @

30 Find the equation of tangent to the curve 2y = x3 at the point where the 2

31

curve cuts x-axis.

I 2y = x3 % 39 (5 UX, Tl b x-3T& B Biedl &, Wil T3 Wl @1 BT GBI

A |

OR / st

Check the continuity of the function f(x)=

we f(x) =, xe[11.5] % waq o @ st @

|x

If y=e~log(l+x2), then find %.
X

afg y:exlog(1+x2) g, @ A BT
dx

OR / 31¥an

Find / S/d #ifag :

. l+cosx
lim

x—7 tan? x

70/OSS/2-311-C | (01w 16
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32

33

34

35

The relation R defined on the set 4= {2, 3,4, 5} as

R={(a, b):a is a divisior of b}. Write R as a subset of 4 x A4.

gy A={2,3,4,5} ¥ R={(a,b): b w4 ¥ a ¥} FT0 ufewfog waw ¥
R&l Ax A% Ueh Iuaqead & &4 ¥ forey |

For what values of x and y, the following matrices are equal?

x 3R y & oo At &% e, Forer enege AR ¥ 0
A:FXH 3y } Ro|*t3 y2 42
0 y2-5y 0 -6

- A A - A A )
If vectors a =2i—3j and b =-6i+mj are collinear, then find the

value of m.

- A A - A AL
s |iesT a =20 -3 X b=-6i+m,j W&, A m & 94 I BT

sinx 1 1
If A=| 1 e¥ 1], then show that [44|=64|4|.

cosx 0 1

sinx 1 1
afy A=| 1 e¥ 1%, d zufsw 6 [44|=64|4|

cosx 0 1
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36

37

38

39

Find the coordinates of a point which is equidistant from the points
(1,1,0) and (0, 1, 1).

fagatt (1,1,0) 8 (0,1, 1) & uo g9 g0 X Rua fag & Freere @@ sk
OR / s

Find the equation of a line passing through the points (2, 1, 1) and (1, 2, 1).

fagatt (2,1, 1) 8 (1,2, 1) § 8T AW AT@l @1 & GHIGI 1 Hifeid |

Find the equation of circle which touches y-axis at origin and radius is 3 units. 2

I S y-o1e Bl o g o et wear § o Rwedr froan 3 gaE &, &1 v S|
BT |

OR / san

Find the eccentricity and the co-ordinates of the foci of the ellipse 4x2 +9y2 =1.

TEGT 4x2 +9y2 =1 DI Ichadl X AN & FdeTd Fa B

Find the area of the triangle whose vertices are (1, 2), (-2, 3) and (-3, —4).
frger R s (1, 2), (-2, 3) @ (-3, 4) ¥, &1 &% T BT

Find the equation of a line passing through the intersection of lines

5x—3y=1 and 2x+3y =23 and perpendicular to the line 5x+3y=1.
@t 5x—3y =13 2x+3y =23 % Ufreed {dg ¥ 26t 9 of W@ Sx+3y =1
% Waaq @1 BT FHIBI TG DI |

OR / 3yt

Find the equation of the circle passing through the points (1, 0), (0, —6)
and (3, 4).

fRrgalt (1. 0), (0,-6) 3% (3, 4) ¥ &Y T a1 Iq H THHIOT @ BT

2

70/OSS/2-311-C | (01w 18 [ Contd...



40 If cos~!x+cos~ly+cos~lz=m, prove that x2+y2 +2z2 +2xyz=1. 4

afg cos~lx+cosTly+cos~lz=m %, o fag AT fB x2 + y2 +22 +2xyz=1

41 Solve for x, y, z from the following system of linear equations, using matrix 4
method :
amere fafy & e e @it e &1 x, y R z & A & 371d & & o,

T Elgli%ﬂﬂ

x+2y+3z=0
2x+3y+2z=-2
3x-3y+4z=13

42 Find the equation of the plane passing through the points (3, 4, 1), (0, 1, 0) 4
x+3 _ y-3 _ z—2

and parallel to the line

7 5
. x+3 y-3 z-2
fagatt (3, 4. 1), (0, 1, 0) § T ST AT 3R @l SR T & :
THAA DT GBI S BT |
43 Verify Lagrange's mean value theorem for the following functions 4

f(x)=425-x2 on [3, 4].

we [ (x)=V25-x2 | xe[3,4] % fu @S & ArewE vy B g

BN |
OR / 3ty @t

Find the interval in which the following function is (A) increasing (B) decreasing :

f(x)zlog(1+x)—li—xx.

3 g e B Rt B f(x)=log(1+x)—li—xx (A) 95 & (B) T

T
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44 Solve the following LPP graphically: 6

Maximize Z =3x+4y

Subject to constraints

2x+y <1000
x+y <800

x <400

=1 g W= gw@n (LPP) &t ee@ faftr @ &« wifva:
T Z @1 St A AT BT - Z =3x+4y

o1 wftrerel & st

2x+ <1000

X+ <800

x <400

OR / sty
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There are two types of fertilisers A and B. A consists of 12% nitrogen and 5%
phosphoric acid; whereas B consists of 4% nitrogen and 5% phosphoric acid.
After testing the soil conditions, farmer finds that he needs at least 12 kg of
nitrogen and 12 kg of phosphoric acid for his crops. If A costs ¥ 110 per kg
and B costs ¥ 48 per kg. Formulate the problem as a linear programming
problem and graphically determine how much of each type of fertiliser should
be used so that the nutrient requirements are met at a minimum cost?

2 YBR % Idh A X B ¥l A § 12% 5o R 5% WEEIRG o &; el
B ¥ 4% \E2e &R 5% BEhe ofd & | frey o Rafastl &1 adiar &3 & 9ganq
% ReE U § R 39 ool wEW % T &9 9 &9 12 kg e oiR 12 kg
WIERITh STRT I STE9Tehdl &1 g A &I @ma T 110 ufd feell 8k B @ &ba
% 48 yfa fopelt &, A Ueh eI T fobarT Idtep SUaNT & forq anfeq atfes =qAaw o
IR Jifsd 9 dd T T 7

39 AT BT Rge T qHEr ¥ uiiatid sifg efiR oner fafyr & w9 &l &
HITY |

45 Evaluate the following integral as a limit of sum : 6

_[12 x2dx

[["x2ax @ <im w <fvm 35 w A

OR / &

Find the area of the region enclosed by the parabola y2 = 4(x+1),

line y—2x=1 and x-axis, using integration.

waTd y2 =4(x+1), W@ y-2x=1 TA x-1& ¥ B & &1 &9wA T B,
eI faty & & @)
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