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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. 70!055;’2- 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) Il you choose (o wrile the answer in the language other than Hindi and Cnglish, 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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MATHEMATICS
e

@311)
Time : 3 Hours] [Maximum Marks : 100
g9 ;3 Hue] [quies : 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

(a) 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 cach). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(a)  Q.No.30to38-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.

fadan (i) 39 9FT ¥ o 45 9T B
(i) | weT I ¥
(i) vo® Wed & A o g T )
(iv) @ — % ¥ onfter & ¢

(a) ~WeT-FE@ 1 & 20 - FEMHEE THR & TT F, TN Uds 1 F B F
@ 5t ¥ vem ¥ B T AR Reed ¥ ¥ 9@ owge R ghml

(b) U T 21 § 29 - IXIS YA | U T 21 ¥ 24 - TAF 02 3l F ¥
(3 SUHET H WY TdH B 01 3ih B) | UST &1 25 | 28 UAH 04 3 BT 2
(AR TYHTT T&H BT 01 376) 3T W97 TE&m 29 & 06 3% ¢ (8: IUHTT YD BT
01 37%) | 95T & 21 | 29 & Y UsH § &1 13 o ATER U $ I S|

W) T — @ ¥ 9HE

(a) W gear 30 ¥ 38 — aifoeyg IUY T % e T 3 ude & 02 3 ¥

(b) WT HEAT 39 | 43 — Y IUUT THRX & YT & T B b 04 376 |

(¢) W9 HET 44 3T 45 — < TG UBN & U &, Ud® b 06 3w £

T — @ % PB YAl § AN aeed T T ¥ | UH YA H NUH! haw U B IAC

&

NOTE / fadyr :

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

(2)

i T % TR ST <Y TR SR gfeaent | & fored |

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.

9 Y¥-951 %1 984 o fag 15 e o1 59 f&an 70 € | weA-931 1 faawon Se | 02.15 =t fofan sam
02.15 351 § 02.30 IS Tk ST chafel J94-T3 ol U 3i 39 7afY o SR o S-gfiehl W h1E SR el fora |
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SECTION - A/ @% — &

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

T8 s frad fig P frad itz -3 ¥, 4(6, 5) 3R B(-1, 4) & Pram am@
Tar g% & fquita & &, ¥

(A) 7:8d9m= (B) 7:8 3=
(C) 8:7 €= (D) 8:7 @
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

@el 3x+4y=35 AU 3x+4y+5=0 & S5 B I T :

(A) 10 5% (B) 2 g

(©) 131 (D) 4 %7

3 If (3. 4) is one extremity of a diameter of the circle yohap y2 +2x—-4y-15=0, 1
then the coordinates of the other extremity are

aft ga xZ+ y° +2x—4y—15=0 % UH @G W T /W (3, 4) T, A& 395 @
ft & frdetie ¥:

A) (5. 0) (B) (0.5)
©) (5.0 D) (0. -5)
70/0SS/2-311-A | IWWIWANIITIWIN] 3 | Contd...

UNNATI EDUCATION
9899-436-384: 9654-279-279



2
4  The foci of the hyperbola %—%:] is 1

Wﬁ_%zlﬁmﬁﬁ%:

16
(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

afs e <rgT & Sd-oE B TS, AY-HG B dElS B 3 A1 &, A 39
g @I Ichal &

L]

A) 22 (B)

3 2\2
) 1
© 2 D) 57
a2
. 2 -1 3 ]
6 If 4 =|: i 8 IJ and B=| 4 -2 | are two matrices. then 1
- TAYL
(A) Only 4B is defined
(B) Only BA is dcfined
(C) AB and BA both arc not dcfined
(D) AB and BA both arc defined
2 3
2 -1 3 1
trﬁ:A:[_4 1}@1‘1‘(8: 4 -2 | 3 amegE ¥, @
1 5
(A) e AB @ iftae &
(B) %a@ BA &1 s &
(C) @ AB 9iX 7 & BA @1 aftae &
(D) <Ff AB 3fX BA @1 aifiaa &
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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

a1 Z |t quithl o1 Gead ¥ X 39 GYedd X Us @99 R 39 yer ufomia ¥
XRy 3fe |[x—y|<2 99 4§49 R Tk

(A) @I o dobMe d9Y &
(B) wge oiX @afid deY &
(C) wwfha ofiX dhmed T &

(D) w9ged 969 ®

8 If f:R— R and g:R— R are defined by f(x)=gx3 and g(x):%/;, 1

then (fog) (x) is

aft fiR— R X g:R—>R. f(x)=8 3t g(x)=3x @ ufoafa ¢,
al (fog) (x) &

(A) 8x (B) 2x
©) 23x D) 83x
70/088/2-311-A |y 5 | Contd...
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9 If A and B are two matrices such that AB = O, then 1
(A) Tt is not nccessary that 4 = O or B = O
(B) A=0mB=0
(C) A=0Oand B=O0
(D) All the above are wrong
afs 4 ol B A Y amege & R R AB= O %, @
A I EHEA=0mTB=07
B) A=0aB=0
(C) 4A=03 B=0

(D) ST & gt Ted ¥

1 w2 112
10 Let A=|w?> =1 Jw . where-w is the cube root of 1. 1
W w . ]

w ‘Wz

a o A=| w? 1 w ,WW,]WW%,ﬁW(A)W%J

(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) 3T R(5, 2, 5) & fram o wra @n @3 R fag P Rua &1 afk par
x-FRsis 4 %, @ P &l -Ruie &

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

(B) TIf 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 ST HIRA F UM 3T T, A W HXG & AFND & DB WG §
(A) T 39 ARG & AMH &, a5 T 9a o Ja1 5w

(B) afs amu WRd & M@ &1 €, df o9 9 § a1 & 3w 2|

(C) oMy wRa & ¥a1 g0 ¥ 3fy oY Faw afy ama 9a & I ¥

(D) o9 9Rd & Uar gu € A1 (S7¥an) 9 WG % AT & |

13 The domain of the function f (Jc)=co0s_l(x2 —-4) is )|

e f(x)=cos (x> —4) & wid &:

(A) [=5.-3] ®) [3.45]
©) [-5.43] D) [V5.-V3]u[V3.45]
70/OSS/2-311-A | 1IW/Wmmwmm 7 | Contd...
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14 The value of tan_l(tan%n) is
tan_l(tan 5—“) T
o) 1AM
T $ph T
(A) —¢ B) &
S Ry
<) = D) —%
15 If y=;};cm“i(%). then % is equal to
Bl y=%cot_l[%) g, % FET B
1 o |
A 5 B
( ) x2+a“ ( ) az—xz
1 -1
C D
(©) m D) 3
16 Interval in which the function f(x)= 2x2—dx +15 is increasing, is
e s BT f(x) = 2x° —4x+15 Uh 9EHHE §,
(A) (-L ) B) (L o)
©) (0.1 (D) (1. 4)
17 If|a|=10,|5]|=2,|a-b|=12, then |@ x b is
aR |7|=10,|5|=2|a-b|=12 8 @ |axD| ¥ :
(A) 5 B) 10
(€) 14 (D) 16
70/0SS/2-311-A | IW0ImmNIAnmwI 8
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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 X 2x—yp+z=15 & &g & B0 T :
(A) tan~' 1 ®) sin'L
6 6
bl D) &
(C) cos ¢ D) ¢
19 Vector equation of a line through the point (2, —1, 4) and parallel to the 1
vector }\+2}'\~!? is
g (2, -1, 4) ¥ oA el @1, St ?+2}'\—£ % THIAL &, B A&y
THH &
(A) 7=i+2—k+M20i~j+4ak
B) 7 =1+
© T=i-2j-k
D) 7=2i-j+4k+A(i+2]-Fk)
20 Ifa)"l’g):; and 3=2?—2}+2£,then ’Z)‘ is equal to 1
TR T+ b =i IR 3:2?—2}‘#2/2 g ’E)I ERICES A
A 3 B) 3
© 1 (16 e
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Question No. 21 to 24 are the objective questions of 2 marks each.

e e 21 | 24 Fgie ed ¥ R uaE F 2 9% 3

21

22

23

Fill in the blanks : 1x2=2
(i) The eccentricity of the ellipse 3x2 + 4y2 =12 is

(ii) Length of major axis of the ellipse 5x2 +6y:2 =3 is

fad Wl &1 ‘T&Q :

(i) <rfga 3x2+4y% =12 B SebEd & |

(i) dga sx°+6y° =3 M- AT s |

Match Column | statement with the right option of Column II : 1x2=2

Hied 1 & HUAT B Biad 1 & el faees 9 e -
Column 1/ #em I Column II / #rawm 11

(i) cos” (%sin(%+ sin "} %)) = (a)

w3

(i) cos”! (—sin :"-GE) - (b)y 2K

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

b d
f h

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

a ¢

e g

-+

(i)

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

el Bu & fou @ 8l Tad &ue & fou swmw fofau

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

a c

e g

b d
S oh
(i) af A X B &t = HGopaoig ege &, O Adj A = Adj B &1 a@d A =B €1

() ¥ |
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24  Write the contrapositive statement of each of the following statements :  1x2=2
(i) Tf ABCD is a square, then it is thombus.
(i1) If a and b are rational number, then ab is a real number.
= Bl § ¥ Udd B UiquUHTES |y
(i) afe ABCD s =t &, @ 7% U% G9adqT |
(i) afe @ X b afiE F@m ¥, @ ab Te ardias e Bl

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

W9 & 25 A 28 — agie wed ¥ f wdE ¥ 4 30§

25 A and B are two 2x2 matrix such that a; =i+ and bf-j =i—-7. 1x4=4

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

A $IX B @ife 2x2 % & ege & o 39 $ead #Ad q; =i+ ) 8K

by=i-] z

Had [ & HUA1 &l wiay 11 & 98l fasea 9 e

Column I / &ie™ | Column IT / wtem 11

i) A+2B= 4 -2

(1) = (a) 4 3

1) AB= b 01

(11) = (b) 1 0

oo 2 1

(iii) (¢) 5 4

. o (23

(iv) (d) 3 4
70/OSS/2-311-A | 10w Ay 11 | Contd...
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26 Fill in the blanks. 1x4=4
(i)  Vector equation ol a plane passing through (1, 4, 6) and normal to the

- - =
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

- = -2
vectors are a, b. ¢ 1S

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

ﬁ?ﬁﬁl’l‘ﬁaﬁﬂﬁq

(i) wfasr ?—27+? & wEad AR a5 (1, 4. 6) ¥ [ a1 99ad Bl |iael
i 2 |

(i) Toae 2x+3y+4z=24 =0 fEeE FAT GX B TT WIS B AT ¥
|

(iii) A Rigell P Raf GRS a, by ¢ &, q TCT A Gaet &1 e qlemeT
% l
(iv) fg (1,2, -3) @ @9ad 2x — y + 2z = 13 4T o 7T @ B TS & l

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) chosxdx is equal to xcosx+sinx+c.

(iii) Je*‘(Zlogx-%z)dr is equal to e*logx? +c.
X

(iv) Normal to the parabola at its vertex is passes through the focus of the
parabola.
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a8 BuT F 0 v o T Bue & e swe fafag
() @ y=2x3-15x2+36x—21 & fag (1,2) ux Eidr 7§ wst Y, x-w@

% gHET

(ii) jxcosxdx FUIL T xcosx+sinx+c¢ &l
(iii) Je*‘(zlogm—z)dr qUEX & eXlogx2 +c &)
X
(iv) waag & g o @iar T @, Raad & AnT | g6 el & |

28 Fill in the blanks. 1x4=4

5 /3
(i) Degree of the differential equation (d f ] =x iS
2
(i) The differential equation for which y =acosx+bsinx (a, b are arbitary

parameter) is a solution, is

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

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

e Tl @1 i

"

i d=y
(i) S T [dxz

1/3
} :x?ﬁlfﬂﬁ%

(i) orame GieY, fFga®r &0 y =acosx+bsinx (a, b Wfw®d sy ¥),
T

(i) arerarer T %:m» FEAS o =
X

(iv) @ y=x3 dammx=0,x=1, y=0 9 B¥ &= & &9%a & !
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Question No. 29 is the objective question of 6 marks.

wed HE 29 ot v agw wed ¥ feE 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) %.x3—18x+160 B) x2—36x+160

©) %x3—18x+l60 D) —;—x4—18x2+160

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

(A) 3x2=36x+160 (B) x%—36x+160
(C) xZ=16x+160 (D) x2+436x+160
(1i1) 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) —l164
(C) 216 (D) -216
70/OSS/2-311-A ] 10/ Emmm 14 | Contd...
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T F x T F T ¥ T B B A A G C:%x3—18x2+l60x
T 3fd @ (AC) U SIS %1 IATE @I 31T dmid @ (MC) Sare & et
W U x 3HE b AU WU ARG % GRE Bl & &1 x X C YATH & A 3R
TIY e x TR 9 o Tl srasas g9 1 36 WaR, x WX C arfusman
T V9 THH 99 TS x X 9 ST TEdE sTadds FOTEE g |

SUTGT AT b U 9T, 9 Ul % Sue AR
(i) ofgaT @ (AC) & T B ¢

(A) éxz—lg.\'+160 ara (B) x2-36x+160 &

(€) 23 -18x+160 Fw D) %x4—]8x2+l60 ar
o

(i) ®wid @ma (MC) &1 € F

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

(C) x2-16x+160 7 (D) x2+36x+160 &R
(ili) Swred f5E 9T ofgad @rTd, S @Fd & SXET €, 8

(A) 27 gl (B) 18 gargat

(C) 9 gzt (D) 36 ghrzal

(iv) Sered e 9T 9 ar| gAad §, §

(A) 27 swreat (B) 18 sebmEar
(C) 16 garEar (D) 12 =l

(v) Sared g X eidd @rd <Had @, &
(A) 27 sorEat (B) 18 sarEai
(C) 9 zwrEEl (D) 12 gebrgat

(vi) dMra @FE gEaE ©
(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
frge frad o (1, 2), (-2.3) Tu1 (-3, 4) 3, & &% Fd BT

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

gq SN -3 D o fog wX @l e & o frmant B 3 o #, @t wie A
HIfTT |

OR / 3t
Find the cecentricity and the co-ordinates of the foci of the cllipse 4x2 +9y2 =1.

AEga 4x2 +9p2 =1 B Iehwal S A9 b e 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-318 B 9% favg s dig o et A(2, 0, 0) & B(0, 3, 0) & §99 T X 1
OR / 3ty

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

g (1,2, 1) § oA a1l &R x-31@ & @ aad, GAdd Bl GHIH0T $d BT |

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

value of m.
- A A - A AL
g qiest a=20i-3) M b=—6i+m; @&, A m & 9 T BT
70/088/2-311-A |y 16 | Contd...
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34

35

36

37

sinx 1 1
If 4=| 1 e® 1|, then show that |4A|=64|A’.

cosx 0O 1

sinx 1 1
aft A=| 1 e¥ 1|2 d zufgu 5 [44)=64|4|

cosx 0 1

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

x 3R y & fp a1 & forw, o7 omege s ¥ 7

2x+1 3 249
= x y e x+3 yc+2
0 7 0 -6

Solve for x. cos(tan" x+ cot™! «/_3-) =0.

cos(tan‘I x+cot™! ﬁ):(} Bl x b T &@ BT

d
If y:exlog(1+x2). then [ind d_v
i’

a y=erlog(l+x2) ¥ @ 2 s i

dx
OR / 3@
Find / ST @ifsig :
I 1+ cosx
im
XOT tan2 x
70/088/2-311-A |y 17
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38 State Rolle's theorem for the function f (x) in [a, b]. 2

e f(x). S [a, b] ®, & fog T wE @ afeaf @it
OR / 3@

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

I I T By B ®E S (x) = 2x3 +x2 - 20x FTEEE ¥

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

amege fafy ¥ fr= as afietor e &1 x, y 3T 2z % 9 &1 31d & & g,
T iU

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
S5x—-3y=1 and 2x+3y =23 and perpendicular to the line Sx+3y=1.

w@slt Sx -3y =18 2x +3y = 23 & Ufrede fig A 26t 919 8K @ 5x+3y =1
& Weaq (@l BT GHHIT T BT |
OR / 315

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

fa=gatt (1, 0), (0,-6) & (3,4) ¥ EH W d@ I B FHIBIT 1A DI |

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

nor onto function.

afEy fF ®e RS> R & f(x)=x2—1 g0 ufeaifyd & 9 @ udhahl e
3T 7 & ATeIEE Hed ¢l

70/OSS/2-311-A | 1000000 ALD (0 mIRI0A 18 | Contd...
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42 Lect the function f (x) is defined by
1—C(;S4x <6
X
Filx)= a x=0
L x>0
(V16++/x -4
is continuous at x = (. Determine a.
ae weE £ (x) S e Ew § ufenfid ) x=0 W a3
1—0025435 i
X
f (x) =3 a xz0
‘E x>0
V1644 —4
a & A A BT
OR / sy=
At what points, tangents to the curve y =2x3 —15x2 +36x—21 be parallel to
x-axis. Also, [ind the equation of the tangents to the curve at these points.
b y=2x3-15x2 +36x—21 & o 95 a SI9g 59 9 9% 9 W 1wl
@ x-31F % FHiAT & | 37 g o =T 5 Wl Y@l & guie 6 9 Hiteg |
43 Find the angle between the lines x—2y+z=0=x+2y -2z and
=l by 2
3 1 0°
; x—1 1-y =z
el x—2y+z=0=x+2y-2z &R e % 99 B BV S
PHifeTT |
70/OSS/2-311-A | 1IW/Wmmwmm 19 | Contd...
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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

fper YRae drmEe wwn (LPP) @t sae faf & sd Sifwg:
TR Z @1 afrmam w9 o e Z =3x+4y
o aftaert & eria
2x+ y <1000
x+y <800
x <400
y <700
x=20,y20
OR / 3y

70/OSS/2-311-A | 1000000 ALD (0 mIRI0A 20 | Contd...
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45

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 T 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 GBI & TdTh A 3T B ¥l A & 12% W15eIoM o 5% BIehiie or &; wdfh
B & 4% Tgge ST 5% wreniie ond ¢ | gt @ Rufaett &1 adie & & usarq
U feE i ¥ 6 38 el wEa & U &9 4 @9 12 kg RIS T 12 kg
WIERITS o &l SMEygehal &1 g A &1 ®ad T 110 uia far ok B & &b
% 48 yfar fopet &, T U W 1 e Id¥a Suam & fau afew aife =as gea
X qisd dive e B G 7

39 9@ & Nad FuEE gaen § ufalfda #ife ofi oo fafr 3 @ &t sa
HIfoTT |

4
Evaluate the following integral as a limit of sum : Iz R dx.

j;za-drasrﬁmaazﬁmaamﬁamml

OR / s1an

2 2

Find the area of the smallest region bounded by the ellipse z—;+;—2=1 and

. Xy o .
a line —+; =1, using integration.
a

2

FUSHE ) R SIS SE S I UG Lo (S Sp e
a2 b2 a b ’
gaha fafr 9 s st

70/OSS/2-311-A | 1000000 ALD (0 mIRI0A 21 | Contd...
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This Question Paper consists of 45 questions and 24 printed pages.
74 9T # 45 wew qun 24 gha g E

Roll No. Code No. 70/0SS/2
HTHUE FE .
st - | B
MATHEMATICS

T
311)

Day and Date of Examination

(wfen =1 fom 7 fo=ies)

Signature of Invigilators L

(Frivet & zen)

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 pI&Les will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 70!055;’2-. 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) Il you choose (o wrile the answer in the language other than Hindi and Cnglish, 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.

m:@::
1. o1 Y99 & Jeel YW G HUAl AfhHich Ha9d o |

2. FHUII WU Bl did o b WeT—UH % e Y qu1 WAl @ Iaq €1 e & faadt yuw gt % gad HuT sdl 21
TH &1 %l Wi 0 BT o U Hih U H £
3. TA-gRas | ygaE-TaE 9 orgen tHidw Wl % sifafted wEl W i o uT udaned i ey
SETAT S|
4. SO - T YT B FE HE@ 70/08S/2-|B] |
5. @) ;?@wﬁ?ﬁa?ﬂﬁ%l%ﬁﬁﬁmﬁﬁﬁa%ﬁ@ﬂﬁW%m%
AT HAdTeH, Hg T, i, AT,
FraftEr, T, SeHI, S S
HUET FAL Y fou 0 Srey o fod b amg fep ama & It T @ 2
(@) afy emg & ud ol & arfafiaa fedl o o & s faad &, o 99T & @93 o e d9mr
feat | Tataar o Ry Haw st 2r
6. U H foRdl 1 Y & Ta® ST graen & Rafd F Bl s g 5 2
70/0SS/2-311-B | 1w/mmminmmmmy 1 | Contd...
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MATHEMATICS
e

@311)
Time : 3 Hours] [Maximum Marks : 100
g9 ;3 Hue] [quies : 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

(a) 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 cach). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(a)  Q.No.30to38-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.

fadan (i) 39 9FT ¥ o 45 9T B
(i) | weT I ¥
(i) vo® Wed & A o g T )
(iv) @ — % ¥ onfter & ¢

(a) ~WeT-FE@ 1 & 20 - FEMHEE THR & TT F, TN Uds 1 F B F
@ 5t ¥ vem ¥ B T AR Reed ¥ ¥ 9@ owge R ghml

(b) U T 21 § 29 - IXIS YA | U T 21 ¥ 24 - TAF 02 3l F ¥
(3 SUHET H WY TdH B 01 3ih B) | UST &1 25 | 28 UAH 04 3 BT 2
(AR TYHTT T&H BT 01 376) 3T W97 TE&m 29 & 06 3% ¢ (8: IUHTT YD BT
01 37%) | 95T & 21 | 29 & Y UsH § &1 13 o ATER U $ I S|

W) T — @ ¥ 9HE

(a) W gear 30 ¥ 38 — aifoeyg IUY T % e T 3 ude & 02 3 ¥

(b) WT HEAT 39 | 43 — Y IUUT THRX & YT & T B b 04 376 |

(¢) W9 HET 44 3T 45 — < TG UBN & U &, Ud® b 06 3w £

T — @ % PB YAl § AN aeed T T ¥ | UH YA H NUH! haw U B IAC

&

NOTE / fadyr :

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

(2)

i T % TR ST <Y TR SR gfeaent | & fored |

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.

9 Y¥-951 %1 984 o fag 15 e o1 59 f&an 70 € | weA-931 1 faawon Se | 02.15 =t fofan sam
02.15 351 § 02.30 IS Tk ST chafel J94-T3 ol U 3i 39 7afY o SR o S-gfiehl W h1E SR el fora |
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SECTION — A/ @%E - &%

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 a4 3x+4y+5=0 &% 99 & gl 7 :

(A) 10 3@ (B) 2 @1
(C) 13ar (D) 4 315

The ratio in which the point P whosce 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

I8 aua foad faig P famet &ife -3 &, 4(6, 5) 8k B(-1, 4) &1 f@™ ar

ar ge @ faiTd w3 §, €
(A) 7:8 sm@ (B) 7:8-ar:
(C) 8:7 @ (D) 8:7 o

It yzécoi_l(;—';). then % is equal to

afy y=%cot_l(%) T % T T

1
A B
() = B) =
€ - D) =5
X +a? x“+a
70/0SS/2-311-B | 1w/mmminmmmmy 3
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4 1f (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

aft g x2 + )% +2x—4y—15=0 % UH @AW & Wb BT (3, 4) T, q 39h g
foar & fdena %:

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

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

B) A=0orB=0

(C) 4=0and B=0

(D) All the above are wrong

A A X B & U aegE © fd fWg 4B = 0 %, @
(A) TE w&l 7€ &{6 4= 0 B=0F

B) 4A=0a B=0

(C) A=03XB=0

(D) $9X F TN T &

6 Interval in which the function f(x)= 252 —4x+15 is increasing, is 1

=T fEE W f(x)=2x7 —4x+15 Uk gHuE &, &

(A) (-1 ) (B) (L)
(©) (0,1) (D) (L4)
70:‘()58;‘2-311-3] AR R 4 [Contd...
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7  The foci of the hyperbola

2
HAfquaea T—z—y?=1 @

(A) (£7.0)
(C©) (0, £5)

8 Let A= 11«*2 1 W

(C) -1

0 If|2|=10,|5|=2|a

aik |2|=10,|5|=2|a

a-b

2 2 )
Bt
it ®

(B) (0. £7)
(D) (£5,0)

, where w is the cube root of 1.

. @ w, | & g9 B, A AR (4) SUE §

(B) —w?
(D) 3w

_)
|=12, then | @ x b | is

DB|=12% @ |axb| ¥

(A) 5 B) 10
€ 14 (D) 16
70/0SS/2-311-B | {1 i ammm 5

UNNATI EDUCATION
9899-436-384: 9654-279-279

| Contd...



10 If the length of the major axis of an cllipse is 3 times the length of its 1
minor axis, then the eccentricity of the ellipse is
afs s dHgd & - B @EIS, dg-oe Bl @Els & 3 A1 8, al 39
JH-—gT Bl Sebwal &

.3
) 22 ®) 37
1
(€ 2 ® 77
11 P is a point on the join of the points Q(2, 1, 2) and R(S5, 2, 5). 1

If x-coordinate of P is 4, then its z-coordinate is
02, 1, 2) 3T R(5, 2. S)aﬁfﬁ?ﬂ%ww’(@@‘éwﬁﬁPﬂuﬁ%laﬁ{Pw
x-fegie 4 %, @1 P @1 -FRuie

A) 2 (B) 1
(€) -1 (D) 4
12 Angle between the plane x+2y+2z=9 and 2x—y+z=15 is 1
FHAAl x+2y+2z=9 3 2x—p+z=15 & &9 & B 3 :
-1 1 . 1
(A) tan 6 (B) smn 2
-1 1 T
(C) cos™ ¢ D) &
Z S
2 -1 3 :
13 If 4= i& 3 and B=| 4 -2 | are two matrices, then 1
= 15
(A) Only 4B is defined
(B) Only B4 is dcfined
(C) AB and BA both are not defined
(D) AB and BA both are defined
2 3
2 -1 3 1
afc 4= ¥R B=|4 -2 |3 oege &, @
—4 5 1
1. 3
(A) hawa AB @ afaa &
(B) ®aw BA @ afiqe ®
(C) 91 AB 3R 7 &1 BA &1 fitad &
(D) @i AB 3R BA &1 arfta &
70/0SS/2-311-B | 1w/mmminmmmmy 6 | Contd...
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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 ol India, then you are born in India.
(B) Tf you arc 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.
®YT “gfy T AT F Y1 FU E, A AW AT & ARG & BT HaETd §
(A) afy My wRa & e €, dF oy wid § a1 gu ¥
(B) afe 39 WRA & AN 76l &, df 39 W § Ya1 & Y 2|
(C) o9 9Rd & a1 g0 € afe o daw afs oMy wd & Arie ¢ |
(D) 39 WiRd ® a1 gU ¥ A1 (S7an) 9 WId & AN ¢ |

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

A N

A -
veclor j +2j—Fk 18

firg (2. -1, 4) ¥ TR Al Y@, S AR 1+ 2/ — k b Gl ¥, @ ah
g B

(A) 7=i+2 -k+R@i-j+4k
B) 7 =1+25~k
© T=i-2j=%k

,_> M Y Fal M M at
D)y r=2i-j+4k+Ai+2j-k)

16 Let Z be the set of all integers and R be the relation delined 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
qT Z Gl QUi T 9ead & 3K 39 99oad U U €99 R 39 S UNCHING &
xRy afg |[x-y|<2 79 459 R Th
(A) @ge AR GhMd 999 §
(B) @ided ol gafud d@ey &
(C) wwfha ot dhreed Fa9 &
(D) wAged §&y &

70/OSS/2-311-B | 1000000000000 (00 IR000 7 | Contd...

UNNATI EDUCATION
9899-436-384: 9654-279-279



17 The domain of the function f(x)=cos '(x*—4) is 1

B f(x)=cos” (x° —4) @1 uid ¥

(&) [-V5.-3] B) [V3.5]
© [5.45] @) [-V5.-V3]U[V3.5]
18 1f 2+ 5= and E)=2?—2}+2f’?,then Z)Iisequa[to 1

aR 2+ b= i 8 E)=2;'\—2;'+2!? &, ar |E)| CRICEEE

A) 3 (B) 3
©) 1 (D) -3
> . = oy @ iy A
19 If f:R—> R and g:R — R are defined by f(x)=8x" and g(x)—\/;, 1

then (fog) (x) is

aft fiR—R 3R g:RoR. f(x)=8 it g(x)=3x zw ufewiva &,
@ (fog)(x) &

(A) 8 (B) 2x
©) 23x (D) 83x
70!()58)‘2-311-3] 3000000 0 O 0 8 [Contd...
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20

The value of fan 1 (lan %’T) is

tan_1 (tan%ﬂ) FHHAA T :

(A) —% ®) %

© T D) -

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

79A FEm 21 ¥ 24 TP W9 ¥ R TAF 2 3FF W ¥

21

22

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

wiaH | & w0 @l biad 1l & qel fawes & fHad

Column I / #fem 1 Column 11 / =™ 11
(1) cos™! (%sm(% +'sin”! %)) = (a) %
(i1) cos ™| (—sin —%) = (b) ET“

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.
= wuAl § @ wde @1 wiqeAes fafeg

(i) aft ABCD w& ot &, @ 9% U& qHagqS |

(i) TE q I b IET T&ANW 2, A1 ab Th ARaidsd GE& |

70/OSS/2-311-B | 1000000000000 (00 IR000 9
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23  Write True for correct statement and False for incorrect statement 1x2=2

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

a ¢

€ £

(1) - +f h

bd‘

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

A=B.

& U & 0 9 3 Tad due & fau ewa faflaw -

b d
foh

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

a c

€ &

+

@

(i) 3l 4 i B 3 = Jehmoig e B, @ Adj A = Adj B &1 a1@d 4 =B %)

24  Fill in the blanks : 1x2=2
(i) The eccentricity of the ellipse 3x% +4 y2 =12 is
(i) Length of major axis of the ¢llipse 5x2 + 6y2 =3 is
e @l &1 Wi
(i) g 3x2+4y% =12 B Sebwdl &
(i) dga sx’+6y° =3 B T-IA B AEEE |

70/OSS/2-311-B | 1000000000000 (00 IR000 10 | Contd...
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Question No. 25 to 28 are the objective questions of 4 marks each.

79T TEW 25 | 28 — T 9T E RN 74T 4 3F T ¥

25 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

(i1) Sum of the intercepts from co-ordinate axes made by the plane

2x+3y+4z=24 is
(ii1) Vector cquation of a planc passing through three points whose position

- = = .
vectors are a, b. ¢ is

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

Ix—y+2z=13 is

feaa Tl @7 Wi

(i) wfger ?—2?+? & wraeq o fag (1.4, 6) A T a1l G9dd o1 afet
el cox e -

(i) "wad 2x+3y+4z =24 zru Fdeie ol U &1 T si@vEl @1 anr §

|

(iii) %ﬁgeﬁmﬁaﬁaﬁwzaﬁ%,ﬁgﬁﬁaﬁwwvﬁmm

% |

(iv) f&g(-1.2.-3) 8 g9ae 2x —y + 2z = 13 WX S ¢ @ &I TR & !
70/0SS/2-311-B | 1w/mmminmmmmy 11 | Contd...
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26 Till in the blanks. 1x4=4

1/3
2
(1) Degree of the differential equation [%) =x IS

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

parameter) is a solution, is

(iii) The solution of the differential equation d—y:e”.l-’ is eV =
x

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

e @l & Wi

(i) orama qHEB, fgar 8@ y =acosx+bhsinx (a. b Wfsd @ %),
2 |

(iii) oTaHd FHHII %=ex+y HEAE, eV = |
X

(iv) @ y=x3 amx=0,x=1,y=0 9 B &5 & &9%d 8 |

70/OSS/2-311-B | 0w nwimmm 12 | Contd...
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/
Match Column [ statement with the right option of Column 11 :

A 3R B @ifE 2x2 % &1 ege ¥ 9 S sra@a @A a; =i+ ) dR

27 A and B are two 2x2 matrix such that a;; =i+ j and bi;‘ =i—7. 1x4=4

Hiaq | & dUT & diad 1l & &l faswed 9 e
Column 1 / #te® | Column II / &tem 11
) A+2B= 32
(i @ |,
ii) AB= (b 3
(ii) DR T
(i) A/ ) 2 1
iii) (¢ 5 4
(iv) B! (d) i }
v —
‘ g™ 3
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.
(ii) J’xcosxdx is equal to xcosx+sinx+c.

(it Je“'(Zlog-Hszx T

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

FEl HYT F 00 A 3T Tod BUF & fou s fafa
(i) @k y=2x3-15x2+36x-21 & &5 (1,2) WX €idr 75 @ef @1, x-31&
% gAY Bl

(ii) Ixcosxdx UL ¥ xcosx+sinx+c &I

X

(iii) je*‘(?.logx-i—g)d\‘ Tt & e¥logx? +c¢ &I
(iv) waed & o o diar T @, uaad @l A § SieT Jeal

70/OSS/2-311-B | 1000000000000 (00 IR000 13 | Contd...
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Question No. 29 is the objective question of 6 marks.

weH WM 29 W T T 9o ¥ B 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) %.x3—18x+160 B) x2—36x+160

©) %x3—18x+l60 D) —;—x4—18x2+160

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

(A) 3x2=36x+160 (B) x%—36x+160
(C) xZ=16x+160 (D) x2+436x+160
(1i1) 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) —l164
(C) 216 (D) -216
70/OSS/2-311-B | 10/ 14 | Contd...
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I Bl x FHRAT b AT H U B! BT Fol A7 Hod C=%x3—18x2+160x

% offea @ (AC) T ZhTs B Sd1E dNTd 3 Hmig @rd (MC) SdmEA & fodtr
WY UT x THE F GUA WY AP & IfREds @ aX F 1 x T C EaH ¥ W9 3
TUH 3gdhas x U [ R Edia sramew eMes 1 36 9eR, x 9T C Sitsad
T W9 3HGT 999 Hahas x W P S fEdi sahas eS¢ |

SUUA GO % TE 9X, e e % IO} g ¢
(i) e @ (AC) &1 T2 % ¢

(A) %xz—18x+160 AR (B) x2-36x+160 =&

(C) %x3—18x+160 AR (D) %x4—18x2+160 AL

(ii) wid @wra (MC) & 18 # ¢

(A) 3x2-36x+160 (B) 1 x2=36x+160 7
(C) x2=16x+160 g (D) x2+36x+160 &R
(iii) Sarew 599X ofas @rTd, diHid @FTT & 9OET §,
(A) 27 z@Ea (B). 18 zamEar
(C) 9 Al (D) 36 gabmEal
(iv) Swred forg ux dmrg @ <Had §, ¥
(A) 27 @il (B) 18 zar=al
(C) 16 ZaEal (D) 12 T@rEat
(v) SEmEs 59 T siead @ gead €, &
(A) 27 gabredl (B) 18 sesal
(C) 9 wwmHl (D) 12 garEat
(vi) ¥ @rTd gHaH §
(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
ga S y-o1& & g {95 9 wel wvar & o frwent Bewn 3 5@ §, @ @i s
HIfeTT |

OR / 3
Find the cccentricity and the co-ordinates of the foci of the ellipse 4x2 +9y2 =1.
qega 4x2 +9y2 =1 & Iebwan S AW & fdenie S it

31 Find the area of the triangle whose vertices are (1. 2), (-2, 3) and (-3, —4). 2
fryger fores o (1, 2), (-2.3) aam (-3, 4) %, &1 &I%d Fd HiC

5 . o G
32 If y:exlog(1+x~), then find —. 2
dx
. 5 dy
qi y=e* log(l+x ) g, i - S @I |
iz
OR / s
Find / st/a ®ifag :
. 14+cosx
lim
x—n tan?x
70/OSS/2-311-B | 10/ 16 | Contd...
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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.
Show that it is a right-angled triangle.
g A(1,2,-2), B(2,3.-4), C(3.4,-3) fyst ABC & ¢id ¥ 391fzq o6 o% s
THHT S &
OR / sy
Find the equation of a plane parallel to the plane x+2y—z=35 and passes
through the point (2, 2, 2).
g (2.2.2) & T 99 9 R §HAW Xx+2y—z=5 % TG, THAA B
FHHIO T HIfAT |
34 For what values of x and y, the following matrices are equal?
x 3R y & 5w & forw, o omege saET &7
2x+1 3 5 2
A{ P ] g [243 yRad
0 y==35y 0 -6
sind__1__.1
35 If A=| 1 ¥ 1|, then show that |44|=64|4].
cosx 0 1
sinx 1 1
aft A= 1 e* 1|32, o aufsw f5 |44|=64]4
cosx 0 1
= AA - A A .
36 Ifvectors a=2i-3j and b =—6i +mj are collinear, then find the
value of m.
sl 3 AN
afs @ity @ =20 -3 @R b=—6i+mj G, a@ m & 99 TG Q|
70/0SS/2-311-B | 1w/mmminmmmmy 17 | Contd...
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37 Find the slope of the normal to the curve x=a(cosO+1), y=a(sin0+6) at 2
0=m/6.

a% x=a(cosO+1), y=a(sin6+6) T H=7/6 W FI TT T I AU A
HIT
OR / 3t

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 AT B ST 4 cm/sec B 2T W 9 T B 3@ AR Bl &G [hd 3T
¥ ¢ T T, 99 3UB g 8§ om wHY F|

38 Solve for x. cos(tan—' x+cot—'\/§)=0. 2

cos(tan—' x+cot—]\/§)=0 Bl x & [T B BT

39 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 Sx+3y=1.
@t 5x -3y =1 3R 2x+3y =23 % Wirasa {65 H Bl 7 i @1 Sx+3y =1
% WEdd (@1 B GHIH S DI |
OR / 3ty
Find the equation of the circle passing through the points (1, 0), (0, —6)
and (3. 4).
femgait (1.0). (0.-6) 37T (3.4) & BT TH I Jd & THHT ST HIAT |

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

anege faftyr & e Yaw wiwtor fem &1 x, y 8 z & 941 & 5 F & fog,
B BT -

x+2y+3z=3
2x—y=1
Ix—3y=0
70/OSS/2-311-B | 1000000000000 (00 IR000 18 | Contd...
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41

42

43

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

B4 DT

FEaaal x+2y—z—7=0 3R 3x—y+z=5 & Wiqa I @1 &

=0 and 3x—y+z=>5.

fag—arang sma Fifg)

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

onto function.

g @it 6 &9 RS R, St f(x)=x3+2 g ofwfia &, ws wda
JTEBTED HeAd & |

/4
Evaluate IO

log(1+ tanx)dx

J‘;tmlog(lﬂan X)dx @I AT 3T B |

OR / st

Let the function f(x) is defined by

asin

f(x)=

n(x+1]

x<0

tan x —sin x
—_— x>0

IS continuous

=
X 3

at x = 0. Dectermine the value of a.

q weE f(x) S frE ww & ufonfia @

asin

f(x)=

n(x+1)

x<0

tan x —sinx
—_ x>0

x3

x=0 U §ad | a & 99 Fd Bl

70/OSS/2-311-B | 0w nwimmm 19
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44 Tind the intervals for which the function f(x) =sinx —Ccos X, (0 5 2n) is 6
increasing or decreasing.
T IO T BT N B f(x)zsinx—cosx,(OSxS27:) JEIE v
A F1
OR / 3y

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 q0 p-318 & frt & &1 &, FHwRe fafr & st
P |

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

2x+y <1000
x+y <800
x <400
y <700
x20,y20
=1 Y wome guEn (LPP) &1 o fafy § & #ife:
T Z 1 arfersam 79 S| BT 0 Z =3x+4y
e wfderel & sl
2x+y <1000
x+y <800
x <400
y <700
x20,y=20
OR / sy

70/OSS/2-311-B | 1000000000000 (00 IR000 20 | Contd...
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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 T 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?

q Yb 6 T A T B ¥l A H 12% TR 3R 5% BRBIE 3 §; Wi
B % 4% TEZIOH 3T 5% WIehiTia o7 & | FET @i Rafiet &1 qi&s & & 9gard
s fhar e & fh 38 oo wEw & fow & A @9 12 kg Eae #i 12 kg
GIEBIE 3 & MEgasmdl 1 afs A @1 smd T 110 ufd fear ok B & a
% 48 gl oot 2, Y Udeh WX &1 fhdAr Ide swEn & fag @ifee arfe =gam 1w
W Fifsa 9ve da e w7

39 THE @ (R G gl ¥ uiatia i o ot faftr @ wwen &t g
BT
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This Question Paper consists of 45 questions and 24 printed pages.
74 9T # 45 wew qun 24 gha g E

Roll No. Code No. 70/0SS/2
HTHUE FE .
seTAE - | (C
MATHEMATICS

T
311)

Day and Date of Examination

(wfen =1 fom 7 fo=ies)

Signature of Invigilators L

(Frivet & zen)

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. 70!055;’2- 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) Il you choose (o wrile the answer in the language other than Hindi and Cnglish, 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.

m:@::
1. o1 Y99 & Jeel YW G HUAl AfhHich Ha9d o |

2. FHUII WU Bl did o b WeT—UH % e Y qu1 WAl @ Iaq €1 e & faadt yuw gt % gad HuT sdl 21
TH &1 %l Wi 0 BT o U Hih U H £
3. TA-gRas | ygaE-TaE 9 orgen tHidw Wl % sifafted wEl W i o uT udaned i ey
SETAT S|
4. T I T 9T & B g 70/085/2-[C
5. @) ;?@wﬁ?ﬁa?ﬂﬁ%l%ﬁﬁﬁmﬁﬁﬁa%ﬁ@ﬂﬁW%m%
AT HAdTeH, Hg T, i, AT,
FraftEr, T, SeHI, S S
HUET FAL Y fou 0 Srey o fod b amg fep ama & It T @ 2
(@) afy emg & ud ol & arfafiaa fedl o o & s faad &, o 99T & @93 o e d9mr
feat | Tataar o Ry Haw st 2r
6. U H foRdl 1 Y & Ta® ST graen & Rafd F Bl s g 5 2
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MATHEMATICS
e

@311)
Time : 3 Hours] [Maximum Marks : 100
g9 ;3 Hue] [quies : 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

(a) 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 cach). Attempt these questions as per the instructions
given for each of the questions 21 to 29.

(v) Section - B consist of

(a)  Q.No.30to38-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.

fadan (i) 39 9FT ¥ o 45 9T B
(i) | weT I ¥
(i) vo® Wed & A o g T )
(iv) @ — % ¥ onfter & ¢

(a) ~WeT-FE@ 1 & 20 - FEMHEE THR & TT F, TN Uds 1 F B F
@ 5t ¥ vem ¥ B T AR Reed ¥ ¥ 9@ owge R ghml

(b) U T 21 § 29 - IXIS YA | U T 21 ¥ 24 - TAF 02 3l F ¥
(3 SUHET H WY TdH B 01 3ih B) | UST &1 25 | 28 UAH 04 3 BT 2
(AR TYHTT T&H BT 01 376) 3T W97 TE&m 29 & 06 3% ¢ (8: IUHTT YD BT
01 37%) | 95T & 21 | 29 & Y UsH § &1 13 o ATER U $ I S|

W) T — @ ¥ 9HE

(a) W gear 30 ¥ 38 — aifoeyg IUY T % e T 3 ude & 02 3 ¥

(b) WT HEAT 39 | 43 — Y IUUT THRX & YT & T B b 04 376 |

(¢) W9 HET 44 3T 45 — < TG UBN & U &, Ud® b 06 3w £

T — @ % PB YAl § AN aeed T T ¥ | UH YA H NUH! haw U B IAC

&

NOTE / fadyr :

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

(2)

i T % TR ST <Y TR SR gfeaent | & fored |

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.

9 Y¥-951 %1 984 o fag 15 e o1 59 f&an 70 € | weA-931 1 faawon Se | 02.15 =t fofan sam
02.15 351 § 02.30 IS Tk ST chafel J94-T3 ol U 3i 39 7afY o SR o S-gfiehl W h1E SR el fora |
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SECTION — A/ @%E — &

1 The value of tan_l(taﬂ %t) is 1

tan ™! (tan%"‘) & HE T

Tt 18
A) —¢ B) ¢
Sm : St
) & D) -2
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
@ 3x+4y=5 QU 3x+4y+5=0 % 99 BT U & :
(A) 10 @18 (B) 2 %@
(©) 133 (D) 4 3%
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

T& s fred fig P faa @itz 3 &, A(6, 5) 3R B(—1. 4) & fram am
Y@ @e & fauifsia &iar &, § ¢

(A) 7:8 9@ (B) 7:8 o
(C) 8:7 ™ (D) 8:7 ar=:
70/0SS/2-311-C | 1w/mmminmmmm 3 | Contd...
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4 If x3+y3=3axy, then % at (0. 1) is equal to 1
X

gt x3+y3=3axy & ar (0, 1) © %%2
x

(A) —I (B) 0
©) 1 (D) a

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

then the coordinates of the other extremity are

afk ga 1% + )7 +2x—4y—15=0 % U AW B TS AU (3, 4) T, A& 396 T
far & feyie ¥

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

(A) Tt is not necessary that A = Q or B = O

(B) A=0QorB=0

(C) A=0Oand B=0

(D) All the above are wrong

afs A 3K B 31 UH oege & fed fw 4B =0 %, @
(A) TETEU TR B A=0A1B=07

B) A=0wWB=0

(C) A=03XB=0

(D) S & I Td

70/OSS/2-311-C | 100w + | Contd...
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7  Interval in which the function f(x)=2x?—4x+15 is increasing, is 1

T H W f(x) = 2x% —4x+15 Uk aHEE ¥,

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

Hmﬁﬂ%—%=lqﬁmﬁ?ﬁ%i

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

w2 w 1

Then det(A4) is cqual to

(A) —w (B) —w?
L) 1 (D) 3w
70/0SS/2-311-C | 1w/mmminmmmm 5 | Contd...
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10 1f |a|=10,|5|=2,|a-b|=12, then |Z x b is 1

afk |a|=10,|5|=2,|a-b|=12 & @& |axb|

(A) 5 (B) 10
©) 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

gy TF g F ST B AETS, T B A B 3 AT B, A 34
—gq B ISl &

" 22 ® 35
. 1
@ 2 d) 375
12 P is a point on the join of the points O(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) & Fram o o< @ € 1 fag P Raa $1afk P e
x-Fdsim 4 %, @ P @1 z-Fdvie &

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

A x+2y+2z=9 R 2x—y+z=15 & & B B ¥ :

-11 . . —1 1
(A) tan 6 (B) sin 6
sa—h 1 n
(C) cos 6 D) -
70/OSS/2-311-C | 10000000000 0w 6 | Contd...
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14 If 4= [ 24 _51 ﬂ and B=| 4 -2 | arc two matriccs, then 1
B 1 5

(A) Only 4B is defined

(B) Only BA is defined

(C) AB and BA both are not defined
(D) AB and BA both are defined

2 3
zxfé:,-;t{2 - 3]@?r<3: 4 -2 | amegg ¥
—4 5 1 |

(A) haw AB @ e &

(B) haw BA @ i &

(C) I dr AB 8T 7 &1 BA &1 Aflgd &
(D) = AB @K BA %1 siftae &

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) Tf you arc 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.

HIF Ay o9 WA F Y31 U ¥, A A9 WG b ANME & BT WTEAF 5
(A) 3T M9 9T & AN &, A T 9Ra A Ja1 §Y )

(B) aft e R & AMe 71 €, af ofg W § Y37 7E g )

(C) o9 wRd &% a1 gU & afe of %aw afs oma wRd & AN & |

(D) &9 wRa ¥ a1 T ¥ AT (HUaT) AT WK % AT 2 |

70/OSS/2-311-C | 100w 7 | Contd...
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16 Vector equation of a line through the point (2, —1, 4) and parallel to the 1

Fa A

I -
vector i +2j—k 18

forg (2. -1, 4) & T Al T, S A ?+2f—i§%ﬁmﬁ'«:%,zmaﬁm
gHi® o &

(A) F=i+27—k+M2i—]+4k)

Y
>

=27 j+4k+A(i +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) TIiquivalence relation

a1 Z |l quiienl el ST @ 3R 39 wYeEd 9 Us §9Y R 39 g ufeaiia @
xRy afg |x—y|<2 99 €59 R Th

(A) g ofiR Tbrd dey &
(B) w@gw X gufaq €@ey ¥
(C) wwfid ok dwmd dedyg &
(D) wuge €@e9 @

70/OSS/2-311-C | 100w 8 | Contd...
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18 The domain of the function f(x)=cos '(x*—4) is 1

B f(x)=cos” (x° —4) @1 uid ¥

(&) [-V5.-3] B) [V3.5]
© [5.45] @) [-V5.-V3]U[V3.5]
19 If Z+5=1 and E)=2?—2}+2f’?,then Z)Iisequa[to 1

aR 2+ b= i 8 E)=2;'\—2;'+2!? &, ar |E)| CRICEEE

A 3 ®) 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

aft fiR—R 3R g:RoR. f(x)=8 it g(x)=3x zw ufewiva &,
@ (fog)(x) &

(A) 8 (B) 2x
©) 23x (D) 83x
TGIOSSIZ-3II-C| 3000000 0 O 0 9 [Contd...
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Question No. 21 to 24 are objective questions of 2 marks each.

99 e 21 A 24 TgHE 999 ¥ A T9F 2 3F H L

21

22

23

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

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

a cC

€ g

b d
(i e

(ii) A4 and B are two non-singular square matrix, then 4dj A = Adj B implies
A=B.
& %Y & U 9= A Tad HY9 & AU o fafau

b d
foh

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

a c

e g

+

@

(i) afk 4 &R B &1 a7t gepaoig omege &, A Adj A= Adj B % arad 4= B |

Fill in the blanks : 1x2=2
(i) The eccentricity of the ellipse 3xZ+ 4y2 P 18

(ii) Length of major axis of the ellipse 5> +6y3 =3 is

e @l @1 Wiy -

(i) qdgd 3x7+4y” =12 & Ihwwar & |

(i) ga 5x%+6y% =3 @ -1 A da ¥ |

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.

1 U1 § ¥ yd% & diquAresd farey

(i) 3fE ABCD w& @it &, af 9% Us “oagy &l

(i) % a oK b uig ¥@AW E, A1 ab UH Irards € B

70/OSS/2-311-C | 100w 10 | Contd...

UNNATI EDUCATION
9899-436-384: 9654-279-279



24 Match Column I statement with the right option of Column 1T : 1x2=2
@wiad | % ®u=l @l brad 11 %6 w8l faseer o femd -

Column 1 / #e™ 1 Column 11 / #e™ 11
(1) cos”! (%sm (% + sin”! %)) - (a) %
. -1 .
(11) cos (—sm —%) = (b) QT“

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

79 WEM 25 A 28 — TR ueA ¥ [ GF 4 0F FE

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.

(ii) J-xcosxdx is equal to xcosx+sinx+c.

(iii) Jex(zlogx+2)dx is.equal to e¥logx? +c.
X

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

e B & o0 @ 3T Ted Haw & fau s fafae
(i) aB y=2x3-15x2+36x-21 % &35 (1, 2) X didr 75 @l @m, x-18

% gHIAT B

(i1) Ixcosxdx U9 & xcosx+sinx+c &l

(iii) Je"(Zlogx+£)dx qUET & eXlogx? +c &I
x

(iv) wtaea & o ox dier a1 @, uaad &f A9 § SieT Yol |
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26 A and B are two 2x2 matrix such that a; = i+ and bi.}. =i-j. 1x4=4

Maitch Column I statement with the right option of Column II :
A 3T B ife 2x2 % 3 37Tege & T I ofaad HaeT a; =i+ j 3

i
by=i—j %I
B 1 & B0 B B 11 & Fel fospeq o e
Column 1 / #te® 1 Column 11 / #tem 11

(i) A+2B= (a) = =4

1 Yols 3

o 4B = ® 0 1

(i) b |

i) A'= 2 1

(111 (¢) 5 4

‘A Bl = o (2 3

(1v) (d) 3 4

27 Fill in the blanks. 1x4=4

1/3
2
(i) Degree of the differential equation (d é’ ] =X 1is
£

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

dy

(ii1)) The solution of the differential cquation E=e*"+." is ey =
[

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

is .

1/3
. d2y
(i) oI THIBLT 5| =¥ mEds |
x

(i) oTamd GG, fE®ET 80 y =acosx +hsinx (qa. b Whasd 3@ ¥),

T |

(iii) STIHA FHIHT %:eﬂy B EA S, eV = |
X

(iv) @b y=x3 @ x=0.x=1,y=0 & ¥ &= &1 &%t & |
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28 Fill in the blanks. 1x4=4

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

%a
vector § =2 j+ k 18

(i1) 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

- = —
a, b, c

vectors are a, is

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

2x—y+2z=13 is

(i) wfaer ?—2?+? &% wEaq o fag (1. 4, 6) ¥ T Il G9ad &1 afet
BT & !
(i) &9 2x+3y+4z=24 a0 Fdois o o &1 T @St @ AN
|
(iii) Eﬁﬂﬁgeﬁﬁmésﬁaﬁmﬁarzg),?%.ﬁwmwmvﬁﬂﬂﬁtm
4 |

(iv) f&g (-1, 2, -3) @ @Hae 2x —y + 2z = 13 9T ST Y @ &I 7T & u
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Question No. 29 is the objective question of 6 marks.

weH WM 29 W T T 9o ¥ B 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) %.x3—18x+160 B) x2—36x+160

©) %x3—18x+l60 D) —;—x4—18x2+160

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

(A) 3x2=36x+160 (B) x%—36x+160
(C) xZ=16x+160 (D) x2+436x+160
(1i1) 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) —l164
(C) 216 (D) -216
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I Bl x FHRAT b AT H U B! BT Fol A7 Hod C=%x3—18x2+160x

% offea @ (AC) T ZhTs B Sd1E dNTd 3 Hmig @rd (MC) SdmEA & fodtr
WY UT x THE F GUA WY AP & IfREds @ aX F 1 x T C EaH ¥ W9 3
TUH 3gdhas x U [ R Edia sramew eMes 1 36 9eR, x 9T C Sitsad
T W9 3HGT 999 Hahas x W P S fEdi sahas eS¢ |

SUUA GO % TE 9X, e e % IO} g ¢
(i) e @ (AC) &1 T2 % ¢

(A) %xz—18x+160 AR (B) x2-36x+160 =&

(C) %x3—18x+160 AR (D) %x4—18x2+160 AL

(ii) wid @wra (MC) & 18 # ¢

(A) 3x2-36x+160 (B) 1 x2=36x+160 7
(C) x2=16x+160 g (D) x2+36x+160 &R
(iii) Sarew 599X ofas @rTd, diHid @FTT & 9OET §,
(A) 27 z@Ea (B). 18 zamEar
(C) 9 Al (D) 36 gabmEal
(iv) Swred forg ux dmrg @ <Had §, ¥
(A) 27 @il (B) 18 zar=al
(C) 16 ZaEal (D) 12 T@rEat
(v) SEmEs 59 T siead @ gead €, &
(A) 27 gabredl (B) 18 sesal
(C) 9 wwmHl (D) 12 garEat
(vi) ¥ @rTd gHaH §
(A) 164 (B) 164
(C) 216 (D) 216
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SECTION-B/@®w — ®@

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

curve cuts x-axis.

H 2y =x3 % 39 95 W, Tl Oh x-3T& &I Hedl &, Wial Tg @9l @1 BT GBI

3 BT |

OR / 31

Check the continuity of the function f(x) = ﬁ X€E [I. 1.5].

- f(x)=ﬁ,xe[l,l.5] % wad B9 B s AR

31 If yzexlog(sz). then find %
i

afg y=e"'l0g(l+x2) g, o @ T BT

dx
OR / 3@
Find / st/a &g
. l+cosx
lim
x—n tan2x
70.’()53)'2-311—C| 00O O 16
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32 The relation R defined on the set 4 ={2,_ 3,4, 5} as

R={(a, b) :a is a divisior of b}. Writc R as a subsct of 4 x 4.

gz A={2.3,4.5} ¥ R={(a.b): b W4 & a ¥} T ufefra &y &)

R&l AxA% Uk 3uqqgedd & &4 ¥ fafgu)

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

x @ y % Pt wEY ¥ e, B o v ¥

2x+1 3y 3 2
A:{ ’)}F } B:{vﬁo y +2}
0 y=3y 0 —6

33

i A A - A A )
J and b =-6i+mj are collinear, then find the

34 Ifvectors a=2i-3

value of m.

_)
af gy a =27 -3/ R

sinx 1 1
35 IfA4=| 1 e* 1], then show that |4A|=64|A|.

cosx 0 1

sinx 1 1
aft A=| 1 e¥ 1|32, o 2uigy 6 |44 =644

cosx 0 1
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36 Find the coordinates of a point which is equidistant from the points 2
(1,1.0) and (0, 1, 1).

et (1,1, 0) 3R (0,1, 1) ¥ & w9 g0 W feq fag % Fiwis wa S|
OR / s

Find the equation of a line passing through the points (2, 1. 1) and (1., 2. 1).
feegall (2,1, 1) &R (1,2, 1) & B ST ATell T &1 GHIHIOT T it |

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

I & y-3Te Bl G a5 I @l HIar & o et B 3 3@ §, 61 e e s
HIfTT |

OR / st
Find the cccentricity and the co-ordinates of the foci of the cllipse 4x2 +9y2 =1.

defga 4x2 +9p2 =1 B Ishsar SR T & Frdsnia s S

38 Find the area of the triangle whose vertices are (1, 2), (-2, 3) and (-3, —4). 2
fregar formds st (1, 2), (-2, 3) @ar (=3, 4) &, &1 &9%d o1d By |

39 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@relt 5x—3y =1 8T 2x + 3y = 23 % ufcravad fog & 2t o ofie w@r Sx+3y =1
& WEaq T B FHHT T DI |

OR / stdqa@n

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

fargait (1, 0), (0, —6) 3T (3,4) ¥ €HT T4 I I BT THHI T BT |
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4

40 If cos~!x+cos~l y+cos~lz=mn, prove that x2 + y2+2z2+2xyz=1.
gt cos~!x+cos~ly+cos~lz=m & o fag BT f6 x2 + p2 +22 +2xyz =1
41 Solve for x, y, z from the following system of linear equations, using matrix
method :
sy fafy & e Yes st e &1 x, y ofR 2z % 91 &l 5 & & fog,
& I
x+2y+3z=
2x+3y+2z=-2
3x-3y+4z=13
42 Tind the cquation of the planc passing through the points (3,4, 1), (0, 1, 0)
5 —3 »
and parallel to the line a y? == _2.
5
: -3 - :
Rrgalt (3. 4. 1): (0. 1, 0) & B T =t oiiT Y x;3 == 252 5 i,
FHAT B THGT S DI |
43 Verify Lagrange's mean value theorem for the following functions
f(x)=v25-x2 on 3, 4].
B f(x)=V25-x2 | xe[3.4] % U AT @ AemEE w6 s g
Mg |
OR / sga
Find the interval in which the following function is (A) increasing (B) decreasing :
2x
x)=log(l+x)— j
() =tog (1)~ 25
9 F S ity e we f(x) =log(l+x) - 12+x (A) 949 % (B) g9
X
.4
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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

fper YRae drmEe wwn (LPP) @t sae faf & sd Sifwg:
TR Z @1 afrmam w9 o e Z =3x+4y
o aftaert & eria
2x+ y <1000
x+y <800
x <400
y <700
x=20,y20
OR / 3y
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45
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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 T 110 per kg
and B costs T 48 per kg. Formulate the problem as a lincar 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 YHRT & 4@ A 3T B I A F 12% TE6H 3R 5% SRGING 37 &; Jaih
B & 4% RS ST 5% Wbl v | e @ Rafasti &1 aliew s % ugEr
% T arar & 6 39 oro wEa & fu %W 9§ &9 12 kg RS iR 12 kg
WIREIh T Bl SEagashal &1 s A &1 ®Hd T 110 ufa el ok B &1 @
% 48 yfar fepetl &, a1 Uieh WebIX a1 febaT Saiah suan o fog afen arfes =gFam qe
T Fitesa e I e |9 7

39 HET Bl as WUET g9 § giiatid sifeg ofit eer@ fafy § 9@ & &
BT

Evaluate the following integral as a limit of sum :

.[12 x2dx

jfxzdx F d & G % w0 d T S

OR / 3w
Find the arca of the rcgion enclosed by the parabola y2 = 4(x+ l),
line y—2x=1 and x-axis, using integration.

aad p2 =4(x+1), T@ y-2x=1 qu1 x-31 ¥ B & &1 A Q@ B,
e faf & warT |1
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