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General Instructions :

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

2. Please check the Question Paper to verify that the total pages and total
number of questions contained in the Question Paper are the same as those
printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number
anywhere other than the specified places will lead to disqualification of the
candidate.

4. Write your Question Paper Code No. 69/MAY/4, Set [A] 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, Odia, 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
questions 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
Tfora
(311)

Time : 3 Hours | [ Maximum Marks : 100
a9y 3 "o ] [tE'ﬁEF : 100
Note : (i) This Question Paper consists of 45 questions in all.

(i) Al questions are compulsory.

(iii Marks are given against each question.

(iv) Section-A consists of

(@) Question Nos. 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) Question Nos. 21 to 29 (objective type questions). Question Nos. 21 to
24 carry 2 marks each (with 2 sub-parts of 1 mark each), Question
Nos. 25 to 28 carry 4 marks each (with 4 sub-parts of I mark each)
and Question No. 29 carries 6 marks (with 6 sub-parts of I mark
each). Attempt these questions as per the instructions given for each.

(v) Section-B consists of

(@) Question Nos. 30 to 38 (very short answer type questions carrying
2 marks each)

(b) Question Nos. 39 to 43 (short answer type questions carrying
4 marks each)

(c) Question Nos. 44 and 45 (long answer type questions carrying
6 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.
fEw: () 3@ 9H-1 § $A 45 U 2
() @ s fEm F
(i) TH U % b Iqeh wEA few My g
(iv) @ve-H # withfea 2
() W EEA 1§ 20 (Sgfashedl YR % T2 (MCQs), T&¥% 1 37 ) | T T4 |
few q 9w foshedt # & GoR IUIRE fohed TR fora B
(b) T T 21 ¥ 29 (SEME THR & Y | T T&IT 21 ¥ 24 T Th 2 37 &I
2 (ed 2 39w &, o 1 37 1), To §8T1 25 § 28 T TA® 4 3% &l 8
(FSTEH 4 39T &, T 1 37 1) q1 SR &A1 29 o Y 6 37 fqu 1w 2 (e
6 JUNTT &, Th 1 37 1) | T o foru feu Mo e & 18w g1 yei *l g
BRI
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(v) @ve-§ # witiferd &
(a) A TE@ 30 ¥ 38 (3fd AT THR & TH, TSH 2 37 )
(b) T T 39 § 43 (T TR o TH, TAh 4 37 )
() I T 44 3R 45 (SE-3T0F THR & Y, TA% 6 37 )

WUE-§ % HB YT H Hiqfeh foshed feam mam 21 U@ el # fou mu foehedi # 9 e we
1 I R

((1) Answers of all questions are to be given in the Answer-Book given to you.
aff ywl % IW IRl & M IW-Yfew # & o

(2) 15 minutes time has been allotted to read this Question Paper. The Question
Paper will be distributed at 2:15 p.m. From 2:15 p.m. to 2:30 p.m., the

students will read the Question Paper only and will not write any answer on
the Answer-Book during this period.

T YH-9F I Ued & fau 15 e =1 999 fear o 21 wea-93 1 faaqwor duee §
2:15 &9 Topam SM@M| Qe 2:15 S & 2:30 &9 dh B had TH-U i T 31

3 A % SN o ITW-YEAH! T DI 3T T8l fora| )

SECTION-A
Qus—H

1. The distance of the point (4, -6) from the line 4x-5y-32=0 is
W 4x-5y-32=0 ¥ fag (4,-6) Hi g 2

3 14
(A) e (B) 1

7 14
© 3 D) 77 1
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2. If A is a square matrix such that A% = A, then I+ A)2 —3A 1is equal to

afc A T UHT o g & ek fw A% =A B, @ (I+A)P°-3A TR 7

(A) I (B) 2A
(C) 3I D) A 1
3. If A= {C?soc —sma} and A+ A'=1, then the value of a is
sina  cosa

Ife A:[COSOc _Sina} M A+A =1 8, @ o % 99 8

sino.  cosa

A) - g X
@ 5 B) 3
T T
(€) 2 (D) 3 1
6 0 -1
4. The value of |2 1 4| is
1 1 3
6 0 -1
2 1 4| %194 2
1 1 3
A) -7 (B) 7
(C) 8 (D) 10 1
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2 5
5. If A= , then Al s
1 3

f Aﬁ ﬂ 3 oAt
w (53] o |5 )

k 2
6. The value of k, for which the matrix [ 3 4} is invertible, is

kwagm,ﬁlﬁ%qw{g ﬂsﬂj_m"m’ﬁq%,é

2 2
@) k=7 (B) k==
3 3
© k=7 D) k=7 1

7. Given set A={1, 2, 3}. A reflexive relation in set A is

T A=1{1, 2,3 feam mn B 9g= A W U Wded "6y 3
(A) R={1,2), (L 3) (B) R={11),(2 2),(3,3)

(€ R={11),(2 2,61, 3)} (D) R={3,1),(2,1), (L 1)} 1
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8. If f(x)=x> and g(x)=cos3x, then fog(x) is

e fx)=x3 I g(x)=cos3x B, @ fog(x) B

(A) x> - cos3x (B) cos 3x°

(C) cos’ 3x (D) 3cos x> 1

/l(l—COSQX)
9. lim 12

x—0 X

is equal to

1 (1 - cos 2x)

lim T 7
x—0 X
(A) 1 (B) -1
() O (D) None of these 1
T ¥ FE TE
10. If y=cotx®, then dy is
dx
0 dy
y=cotx® g @ =<
afe g = 2
(A) cosecx® (B) cosecx®-cot x°
(C) —1°cosec 2x° (D) —1°cosecx®-cot x° 1
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11. If y=e %% then ay is
dx

_ o 3logx d_y
afe y=e g = 2

-3 -3

@) — B) 2
-3

€ —= (D) -3x 1
P

12. The local minimum value of y = x3 -3x+2 in the interval [0, 2] is
A [0,2] H y=x>-3x+2 & Wy few am 2
(A) 6 (B) 4

< 2 (D) O 1

13. If [2%dx = f(x)+C, then f(x) is

afg [2%dx=f(x)+C &, @ flx) B

(A) 2% (B) 2xlog, 2
2.76 2x+1
1
© log, 2 (D) x+1

14. The integrating factor of the differential equation (x2 —1)%+2xy =

is

FHahd GHIR (x2—1)%+2xy= 1 THERSA U @

x% -1
(A) 2x (B) x?-1

1
€ x-1 D) =
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15. The value of p, for which p(i + j+ k) is a unit vector, is

p 1 AH, S faw p(i + j+k) @ wws afew g, 2

1 L
W ® -
© i% D) +/3 .

- -
16. If for non-zero vectors a and B, axb is a unit vector and | a |=|b |= J2,
-
then the angle between the vectors ¢ and b is

afy s afewt @ o b % T dxb TH whd GRW £ 3 |d|=|b =2
@ afest g 3 p F AT w1 w0 R

T T
(A) ) B) 3
T
< = D) =5 1
17. The value of (ixj)-k+i-j is
A O (B) 1
) 2 (D) -1 1

18. The distance of the plane 3x-4y+12z =3 from the origin is

3 . 19 .
(A) 13 unit (B) 13 units
(C) 3 units (D) 1 unit 1

Tafag ¥ §HAA 3x -4y +12z=3 I g 7

3 19
@& 3 ESaE B 13 EEaE
(C) 3 3T (D) 1 3T
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19. The intercept cut by the plane 2x-y+2z+7 =0 on the x-axis is

A 2x -y +2z+7 =0 g x-HAT W HE T TS &

7
A 2 B) -
7
© -3 (D) -2 1

20. Of all the points of the feasible region for maximum or minimum of the
objective function, the point lies

(A) inside the feasible region

(B) at the boundary line of the feasible region

(C) at the corner point of the boundary of the feasible region

(D) None of the above 1

SR G B S S <A, GET &9 b 99 fag W g 3, S
(A) & & % Il Bl ?

(B) & &= < H@RW! (boundary line) W &l @

(C) & &= h HH % B W Bl g

(D) SW® # & *Ig T
21. Match Column—I with the right option of Column—II : 1x2=2
Column—I Column—II
2 2
For the ellipse * Y
36 16
5
(a) the coordinates of foci are P. g
(b) the eccentricity is Q. (0, +25)
R. (£245,0)
3
S. —
J5
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W9—1  WH—II & HEl fasheq ¥ fiyemsT .

w|a—I WH—II

(@) “RE % e g @ P. g
(b) Schdl BT B Q. (0, £245)
R. (25, 0)
3
S. N
22. Fill in the blanks : 1x2=2
(a) If f(x)=|jz:il, x(#1)e R, then the range of fis
A fl)= S xeYeR, A E AR
(b) If f:R— R is defined as f(x)=2x° -1, then f1is ,if 71 exists.
I f:R>R, f(x)=2x>-1 gr aiwifya &, @ f! , afe £

Afeaa 8|

23. Write True for correct statements and False for incorrect statements : 1x2=2

&l YT & O TF 3R Toid HUF & o 1@ fafau .

2

(@) If y=500e™ +600e”’*, then % — 49y

2
R y=500e7* +600e7* B, @ %:49%

(b) |, 3%dx=18
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24. Answer the following questions : 1x2=2

frafefea yeai & I dfvw

1
(@) If f(x)= 2 , then find its maximum value.

X2 +2x+1
I
4x% +2x+1

e fl(x) = 2, @ o1 IRman WM T hifu)

(b) Using differentials, find the approximate value of ,/49.5.
3TEHe! BT AN Heh /49.5 1 GfFhe TH FTq i

25. Fill in the blanks : 1x4=4

(@) The equation of the line which passes through the point (1,-2) and
cuts off equal intercepts on the axes is

famg (1, -2) & B I ATl 3T FCme 318l W SR % 3F=<1:@S Hled el @l
1 TR .

(b) The radius of the circle x? +y? -8x+10y-12=0 is
EN x?+y?-8x+10y-12=0 i = 2 .

(c) The length of the latus rectum of the parabola y2 =24x 1is
e y? = 24x % e o 2l

2
(d) The eccentricity of the hyperbola x_2_
a

the points (3, 0) and (32, 2), is

2
y_2 =1, which passes through

2 2
SfTREe™ Z_Q_Z_Qzl’ S fagalt (3,0) 3N (342,2) ¥ B ToRaT B, A
Ieehgdl @ .
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26. Fill in the blanks : 1x4=4

(@) If A is a square matrix of order 2, then |kA| is equal to

e A Sl 2 1 Th a7 I 8, a1 |kA| ST 2 .

(b) If F(x):{cosx sinx}, then F(x)F(y) is equal to F ( ).

—sinx coSXx

afe F(x):[co,sx sin x| 2, @ F)F(y) TREF(___ ).
—SIn x COS)C_

(c) If xeN and x+3 -2 =8, then the value of x is
-3x 2x
x+3 -2

Ife xe N IR =8 &, A x %I AH 2 .
-3x 2x

5 6 -3
(d If A= [4 3 2 ], then the cofactor of element (-7) is
-4 -7 3

3, A 3 (-7) H FEE@UE B .

5 6 -3
IJfe A=|-4 3 2
-4 -7 3

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

el YT o T T 3N Tod HYF & e @ fafeu .

(a) Rolle’s theorem is applicable for the function f(x)=x in the interval
[_17 1]

HeH f(x)=x % [T FA [-1, 1] | Ut &1 T0T A9 B
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(b) %(x’c) = x*(1+log x)

- X

1
(c) _[icos xlog GLjdx =1
2

(d) If p and g are the degree and order of the differential equation

2y ay @@
QY| 3, 2Y_4
dx> dx dx®

respectively, then (2p-3q) is (-2).

afe p 3 g HAW: T sEe Gl 1 ud T HIR §, 9 (2p - 3g) BT @

(-2) :
2y dy
CY)| 3, Y _4
dx? dx  dx®
28. Answer the following questions : 1x4=4

frafafea geai & I dfvw

(a) What is the general solution of the differential equation

dy
1 —= |=2x+y?
Og(lj X+yYr
Adhel TR log(—dyj=2x+y 1 FAUh FA T 27

(b) Find the equation of the normal to the curve ay2 — x3 at the point
(am?, amd).

T ay’ =x° & fag (am?, am®) W fies w1 e s A
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(c) Find the area of the region bounded by the curve y= x® and the line
y=4.

TF y=2° T @ y=4 ¥ R & 1 &Fea w@ Hif

(d) Find the derivative of sinx w.r.t. logx.

logx o g sinx 1 3had Fd shifog|

29. Let d =i+ j+k and 5=f+j' be the two vectors. Then—
(a) find 3-3;
(b) find the unit vector perpendicular to both the vectors ¢ and Z;
(c) find the area of the parallelogram having ¢ and B as diagonals;
(d) for the given vectors g and l;), verify (d x 3)2 —a? 32 _(3.3)2;
(e) find |2bxa|;
(f) for the given vectors, check if d x B = Zx a. 1x6=6
W G =i+ ik SR b i+ @ Gk # ae—

(%) @-b T HiAC;

) A=A, Ee et @ qw b #, 1 SEwd W@ i
(=) fom T ARt @ iR b % fu wenf SR B @ xb)? =d2b2 - (@ b);
(€) |2bxd| T iR

(@) fu Tl ¥ R aw i fF 1 dxb =bxa 2
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SECTION-B
wuz—a

30. Find the equation of the line passing through the intersection of the lines
x+y=5 and 2x-y-7=0, and parallel to x-axis. 2

39 W1 1 TR0 [ I S W@t x+y =5 AR 2x-y-7=0 % Afq=ved @
B ST B AAT -3 H THIH B
Or [ HYan
Find the distance between the lines 2x+ 3y =4 and 4x+ 6y =20.
@sll 2x+3y =4 3N 4x+6y=20 % #i=F N gt I@ HAfw

31. Find the equation of the hyperbola whose vertices are (*2,0) and
foci are (£3, 0). 2

30 Afqwae™ &1 TRt i S, e 3 (£2, 0) aur Tf (3, 0) )

32. For any matrix A of order 3 x 3, prove that (A) =A. 2
fog T 6 Ay =A, & A =it 3x3 & & =R 2

1 a bc
33. Show that |1 b ca|=(a-b)(b-c)lc—-a). 2
1 ¢ ab

1 a bc
eugt f5 |1 b ca|=(a-b)(b-c)lc—a).
1 ¢ ab

34. If A={1, 2, 3} and relation R ={(2, 3)} in A, check whether the relation R
is reflexive, symmetric or transitive. 2

afe A=1{1,2,3 3 A ¥ "wEy R={2 3) 2, Sfa $Hfw % =8 &g R
Wed, THEd A1 THEH B

1+x2 -1

35. Express the function tanll
X

}, x # 0 in the simplest form. 2

1+x% -1
X

Wtanll } x#0 W lelaH &9 H o5 hifg|
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Or | HAYan

Show that the function f:R — R defined by

1,if x>0
f(x)=1< 0,if x=0
-1,if x<O

is neither one-one nor onto.
TTEe foh BeM £ : R — R, S 1 wobR & ufenfya 2, 7 1 Tohehl & 31 71 &1 31=<s1es :

1, afe x>0
flx)=4 0,3 x=0
-1, 3fe x<0

2x
36. Show that y=10g(1+X)—2+—x, (x>-1) is an increasing function of x
throughout its domain. 2

RUHURED y=log(1+x)—;—xx, (x>-1) 3 Td § X & IEAE e 2|

Or | HAYaT

Prove that the curves y? =4aqx and xy = k2 cut at right angles, if
k* =32a".

fag FfvT 5 o6 y? = 4ax 3 xy = k? Fwaq Uld=se H &, I k4 = 324%.
37. If |@|=2, |b|=3 and @-b =4, then find |b —a|. 2
%
afe 1@ =2, [b|=3 @ d-b=4 %, @ |b-d| @ Hifm
Or | 3JYar

x+2 y+l1 z-3
2

Find the point on the line
point (1, 2, 3).

@ x;2=y2+1=Z;3 w g forg T i el g (1,2,3) @ g 342 21

at a distance 3./2 from the
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38. Write the following statements in the form ‘if---then’ : 1x2=2
(a) It never rains when it is cold.

(b) A quadrilateral is a parallelogram if its diagonals bisect each other.
ffaRaa weml &1 Al - @ % w9 § faf

(%) & 3 B 7, a1 HA aw T A

(@) T T, FHIEGES el & Al gEeh feel uh-gmt w1 aufgiia W 8

5
39. If the eccentricity of an ellipse is 3 and the distance between its foci is
10, then find the length of the latus rectum of the ellipse. 4

afe Pl i 1 S o 9 T e % A A 20 10 3, @ T el H
qifacia 1 s )

40. Using matrix method, find the solution of the following system of linear
equations : 4

aree fofy @ f= e ot fremr &1 &1 s il

2x-3y+5z=16
3x+2y-4z=-4
xX+y-2z=-3

41. Let N be the set of all natural numbers and let R be a relation on Nx N
defined by (a, b)R(c, d) < ad =bc V (a, b), (c, d) € N x N. Show that Ris an
equivalence relation on N x N. 4

AT N @i Uhd TN # =" g IR NxN W TH HEY R 2
S (a, b)R(c, d)< ad =bc V (a, b), (c, d)e Nx N gR UG 21 euisy f% R,
Nx N W T% THqed €969 gl
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42. Prove that the curves y? =4x and x? =4y divide the area of the square
bounded by x=0, x=4, y=4 and y=0 into three equal parts. 4

fog HINT 6 x=0, x=4, y=4 3N y=0 & oA =71 % B I TH y? =4x 3R
2 =4y O s wrn o fawfia w@ 2

Or [/ 3AYan

, when x=1.

N

Solve sec? y(1+ x?)dy + 2xtany dx =0, given that y =

sec? y(1+ x?)dy + 2xtany dx =0 I & iU, fear T 8 fF x=1 W y=— 2

T
4

43. Show that the four pomts A, B, C and D, whose position vectors
are 4i+5j+k, —j—k, 3i+9j+4k and -4i+4j+4k respectively, are
coplanar. 4

Tuise & 9) fag A, B, ¢ 3t D, o fufa wfew waw: 47457+, —j-k,
3i+9j+4k 3R —4{+4]+4k 8, GHAAA 3§l

Or | HAYan

Reduce the equation of the plane 4x -5y + 6z -60 =0 to the (a) intercept

form and find its intercepts on the axes and (b) normal form and find the
length of the perpendicular from the origin to the plane.

THAA 4x -5y +6z—-60=0 % THfieur & ufEfda Hife (%) F<0@vs 1 § 3R
figemes 18l W S T SIS Hl H FA I qUT (@) Al F9 H R gAY
Y gAdd d% ©9 ! oas Wt [a S|

44. Verify  Lagrange’s mean  value theorem for the function
f(x)=(x-1)(x-2)(x—-3) in the interval [0, 4]. 6

®BeH f(x) = (x —1)(x - 2)(x - 3) % folu, 3= [0, 4] W, TUN o WL TH THI !
ety st

Or [/ 3AYan

Verify Rolle’s theorem for the function f(x)= x(x-1)(x-2) in the interval
[0, 2].

®eH f(x) = x(x —1)(x —2) % fIU, A [0, 2] W, Ut % THI I HATMUA HIC)
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45. Minimize and maximize Z =5x+ 2y subject to the following constraints : 6
= ufesel & 3r@id Z = 5x + 2y &1 Aaehmr 3R fehadie HIf

x-2y<2, 3x+2y<12, 3x+2y<3
x>0, y=20

Or [/ 3AYan

A farmer has a supply of two chemical fertilizers A and B. Fertilizer of
type A contains 10% nitrogen and 5% phosphoric acid. Fertilizer of type B
contains 6% nitrogen and 10% phosphoric acid. After testing the soil
conditions of the field, it is found that at least 14 kg of nitrogen and 14 kg of
phosphoric acid are required for producing a good crop. Fertilizer of type A
costs ¥ 5 per kg and type B costs ¥ 3 per kg. How many kg of each type of
fertilizer should be used to meet the requirement at the minimum possible
cost? Formulate the situation as an LPP. Also, obtain the feasible region
corresponding to the constraints.

T fohAH % U8 G TE o TEEHS Iahi A 3 B Hl I Bl A FHR h I
T 10% TTEgeH 3R 5% HIEhIh THE BT &1 B THR o I60h § 6% HAT5giSH 3R
10% ®iEhIe THe Biar 81 @a 6 gt &t fafa o1 whiem @ & we 98 9w
for 3=t BEe U1 W & o HH-T-HH 14%09’[0?13@37-[31}( 14 foho UTo HITRIER
Tftg 6T AT Bl 8l A TR o ek bl hiad €5 fd fho WMo 3T B TR &
It I himd T3 wfd o UTo B| =IHaw HYE AN W STETIHRAT D U HH & g
TA% TR o fehad foho UMo 3Tk o1 IUFIT Toham T =MfEU ? 30 To =1 IRgsh T
THER o ®9 H gHeag i) gfaerdi % 3iaia gumd &3 & off 5 hifu)

* Kk Kk
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This Question Paper consists of 45 questions and 20 printed pages, and a graph sheet.
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General Instructions:

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

2. Please check the Question Paper to verify that the total pages and total
number of questions contained in the Question Paper are the same as those
printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number
anywhere other than the specified places will lead to disqualification of the
candidate.

4. Write your Question Paper Code No. 69/MAY/4, Set on the Answer-Book.

S. (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, Odia, 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
questions will be yours only.

6. In case of any doubt or confusion in the Question Paper, the English version
will prevail.

311/MAY/203B - U EERIVOERERCEAE M {1 mrmaXentey
Unnati Educations

9899436384, 9654279279



AT AT :
1. Temeff Je-vF % UEel U8 W T IR vy ford |

2. FHUA Y- I A9 o b Y- o B IBI AU T hl Ia1 &1 T 2 a1 JoH I8 & T8
SR T B 38 1a h A= ft T A 6 v wires w9 H F

3. IWM-YfEaehl § yga-Tog s stan Ay womi o sifafcs wdl off srspames fore w adeeff =t
ST AT A

4. AT IT-YIETHT T YT &1 HIS o 69/MAY/4, ¥< [B] ferd |

5. (%) WH- dact fa<dt/3msh 4 3| T oft, afe oo = @ = & 8 fopet v wmwr A S R
m%
st fadl, 33, ooiell, sTer, afiet, HeraTe™, es, I, Fet, 3TSAT, TSR, hishufl,
afrgd, i, Jure, Hwid, wepd 3 i)

FHUAT IR-Gfeqent 7 feu e St & ford o6 a1 fopm v 4§ s o @ 2

(@) afe 3 famdt wa ssht & Srfafes forelt 3t=r vmon o I for@d &, @ Ui 1 gagH | g9 aref
Ffet /et 6t et haet smaeht gt

6. Y- H el off YR % Hag sreEn gfawn i feufa o il aterg & W B
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MATHEMATICS
o
(311)

Time : 3 Hours | [ Maximum Marks : 100
g ;3 gue | [ quris : 100
Note : (i) This Question Paper consists of 45 questions in all.

(i) All questions are compulsory.

(iii) Marks are given against each question.

(iv) Section—A consists of

(a) Question Nos. 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) Question Nos. 21 to 29 (objective type questions). Question Nos. 21 to
24 carry 2 marks each (with 2 sub-parts of 1 mark each), Question
Nos. 25 to 28 carry 4 marks each (with 4 sub-parts of I mark each)
and Question No. 29 carries 6 marks (with 6 sub-parts of I mark
each). Attempt these questions as per the instructions given for each.

(v) Section-B consists of

(a) Question Nos. 30 to 38 (very short answer type questions carrying
2 marks each)

(b) Question Nos. 39 to 43 (short answer type questions carrying
4 marks each)

(c) Question Nos. 44 and 45 (long answer type questions carrying
6 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.

few: () 3@ 99-91 § $ 45 9 B
(i) | gea sfEm 2
(iii) b Y % Ik 3@k @y few u F)
(iv) Wve-31 § |fmfera g
(a) W EEAT 1§ 20 (Sgfashed] YR % T (MCQs), S&% 1 37 1) | T Te |
fou U =R fasredl & & To@ U fasheq 1 g foram 21
(b) T T 21 H 29 (TEME THR o T) | T T&I1 21 T 24 T TAH 2 37 hl
2 (S 2 3T €, T 1 315 1), T3 T&I1 25 U 28 % Jh 4 37 Hl 8
(Rrad 4 39T €, T 1 376 1) qAT I T 29 o fou 6 3 feg e & (Fw
6 3JUUTT &, T 1 31 )| T & fo1¢ feu T <9 o 31aR 39 9941 &l &
i
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(v) Wve—a H gftiferd &
(a) T EEAT 30 § 38 (AT T[T TR o T, TASh 2 37 )
(b) TRF T 39 H 43 (TETHIT TR o T, TAH 4 37 1)
() T T 44 3R 45 (FE-3TT THR & TH, TAH 6 3ih )

TUE—a % B YT § Aaieh feshen feam wom 21 vyl # feu e fosheni © @ foreft
1 T R

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

aft e % I MR & g IH-Yfegen H & ford|
(2) 15 minutes time has been allotted to read this Question Paper. The Question
Paper will be distributed at 2:15 p.m. From 2:15 p.m. to 2:30 p.m., the

students will read the Question Paper only and will not write any answer on
the Answer-Book during this period.

3 Y-UF Sl Ued & fu 15 e &1 @9¥ fear mam 81 wea-ua o1 faauor quet §
2:15 o1 fopam S@m| SUeX 2:15 s9 ¥ 2:30 &9 d% B had IWH-UF hl TeN IHR
3 HAY & G J ITW-YRAHT W HIg W A8 fora|

SECTION-A

Qus—H

1. Given set A={1, 2, 3}. A reflexive relation in set A is
=T A={1, 2, 3} f&Im T B =T A W TH @I G99 7

A) R={1,2), (1 3)} (B) R={11),(2 2), 3, 3)

€ R={1L1),(22),B1),(13) (D) R={3,1),(21), (1 1} 1
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2 5
2. If A= , then A1 is
1 3

az Aﬁ ﬂ 3@ a2

2 1] 3 -5
(A) 5 3 (B) 1 2
3 5 [2 -5
(©) 1 2 (D) 1 3 1

k 2
3. The value of k, for which the matrix { 3 4} is invertible, is
k 2
k =1 a8 "M, e fou smegg 3 4 R 7, ?
2 2
A k== B) k=
(A) 3 (B) 3
3 3
C) k=#— D) k=— 1
(C) 5 (D) 5
X+Yy Y+z z+x
4. The value of the determinant z X y is
-3 -3 -3
X+Yy Yy+z z+x
grfies |z x Yy | &1 UF 3
-3 -3 -3
A) O (B) 1
(C) -3 (D) -27 1
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5. If A :|:COSOL —smoc} and A+ A'=1, then the value of a is

sino cosa

afg A{COSQ _Sina} MM A+ A =1 8, @ o % 99 8

sina  cosa

(A) (B)

T
3

N a

(€) (D)

r
6

N

6. If A is a square matrix such that A% = A, then (I+A)2 —3A is equal to

Ife A wh Tar ot omegg @ e fow A2 -4 B, @ (1+4)2-3A4 TR B

(A) I (B) 2A

(C) 3I (D) A 1

7. The distance of the point (4,-6) from the line 4x-5y-32=0 is

@ 4x-5y-32=0 ¥ fog (4,-6) H gt B

3 14
(A) 02 (B) 1
7 14
(©) 5 (D) N7 1
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8. Given a function fas f(x)=5x+4, X€R.If g: R —> R is inverse of f, then

Th %ol f, f(x)=5x+4, X€R g uiwifyd 8| I g: R > R, f &I Uiy g,

ar
(A) g(x)=4x+5 (B) 9g(x)= P
x—-4

(C) glx)= = (D) g(x)=5x-4 1
9. If [2%dx=f(x)+C, then f(x) is

A [2%dx=flx)+C &, @ f(x) &

A) 2% (B) 2xlog, 2

2x 2x+1
(©) log, 2 D) 77 1

10. The local minimum value of y = x3 -3x+2 in the interval [0, 2] is

IF=Td [0, 2] § y=x3—3x+2 %1 W ffes 9 3
(A) 6 (B) 4

< 2 (D) O 1

11. If f(x)=e* and g(x)=log, x, then (go f)(x) is
A f(x)=e* T g(x)=log,x, @ (go f)(x) B
(4) 0 (B) 1

C) e D) 1+e 1
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/1 (1 —cos 2x)
12. lim 12

is equal to

x—0 X
/1
— (1 —cos 2x)
lim 2 TR
x—0 X
(A) 1 (B) -1
(C) O (D) None of these 1
T q HE T
13. If y=cotx®, then 4y is
dx
dy
=cotx® §, @1 —Z
afe y 3 o 2
(A) cosecx® (B) cosecx®-cotx®
(C) —1°cosec 2x° (D) —-1°cosecx®-cot x° 1

14. The integrating factor of the differential equation (x - ys)dy +ydx =0 is
3rahed TR (x — y3)dy + ydx =0 HT THREH o 8
(A) —x (B) logx
€ vy (D) -y 1

15. The distance of the plane 3x-4y+12z =3 from the origin is

3 . 19 .
(A) 13 unit (B) 13 units
(C) 3 units (D) 1 unit 1

e ¥ #HaA 3x -4y +12z =3 Eﬁf@%

3 19
(A) 13 TS (B) 13 EEDH
(C) 3 313 (D) 1 3r3
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- -
16. If for non-zero vectors a and E), a xb is a unit vector and | a |=|b |= J2,
-
then the angle between the vectors ¢ and b is

afy s afeEt @ 3 b F U dxb TH whS RW £ 3 |d|=|b =2 B,
@ afesit @ 3R p % = w1 B R

(A) 5 (B)

n
3

T
(D) -—= 1

© 5

ola

17. The intercept cut by the plane 2x-y+2z+7 =0 on the x-axis is
qodd 2x -y +2z+7 =0 R x-318T W T T Jd:ES 8

7
@ 2 ®) 3
7
© -3 (D) -2 1

18. The value of p, for which p(i + j+ k) is a unit vector, is

p ® wH, fEs faw pi+j+k) wF wws by 7, B

1 1
(A) NE (B) Ne
©) i% (D) +/3 1

19. Of all the points of the feasible region for maximum or minimum of the
objective function, the point lies

(A) inside the feasible region

(B) at the boundary line of the feasible region

(C) at the corner point of the boundary of the feasible region

(D) None of the above 1
ILW B I AT AT JAqH, GETA &F h I9 fig W EEr 7, S

(A) GET & % I EA B

(B) g&Td & sl HWR@! (boundary line) W &l 8

(C) g&Ta &= s €T % HY W FaT g

(D) ST & & 1§ &
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20. The value of (i x j)-k+1i-J is
(A) O (B) 1

C€) 2 (D) -1

21. Match Column—I with the right option of Column—II : 1x2=2
Column—I Column—II
(a) The coordinates of the point on the P. 22
parabola yQ = 8x, whose focal distance
is 4, are
(b) The sum of the distances of any point on Q. (2,-4)
the ellipse 3x2 +4y? =24 from its foci is
R. 42
S.  (-2,4)
wWH—I H wWI—II &% T&l fohed @ fieimsu
wWH—I wWH—II
(@) wEeE y* =8x & 3w fag % Fdwien, formehi P. 2J2
Al 4g @
(b) EEFgT 3x% +4y* =24 W @ feef fag Q. (2,-4)
ot IR | g oA R
R. 42
S.  (-2,4)

“"Unnati Educat
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22. Answer the following questions : 1x2=2
ffctRgd sl & IW GNT ¢
1

x2 +2x+1

I
4x% +2x+1

(@) If flx)= 2

, then find its maximum value.

e flx) = 2, @ o1 IRrman WH T hifu)

(b) Using differentials, find the approximate value of ,/49.5.
3TEHe! B AN Heh /49.5 1 GfFhe TH A I

23. Write True for correct statements and False for incorrect statements : 1x2=2

el YT & U @ 3N Tod wF & fou swmem fafeu

2

d
(@) If y=500e"*+600e™"*, then gg = 49y..

d2
R y=500e”* +600e7* B, @ Eg:49y.

(b) [)3*dx=18

24. Fill in the blanks : 1x2=2
() If f(x)=|§:1|, x(#1)e R, then the range of fis
A fl0= S xeyeR, A pE AR
(b) If f:R — R is defined as f(x):2x3_1,thenf"1 is , if £~ exists.
e fF:R>R, flx)=2x>-1 gr ofonfeg 2, @ 71 2 , qfe 71

Ffeaea 2l
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25. Write True for correct statements and False for incorrect statements : 1x4=4

el YT & U T 3R Tod wUd & fou sme fafew .

(a) Rolle’s theorem is applicable for the function f(x)=x in the interval
[_1’ 1]

HeH f(x)=x % AT IS [-1, 1] W TS H1 JHT Y 7|

(b) %(xx) = x*(1 +log x)

1
(c) J‘icosxlog G+—xjdx =1
2

(d) If p and g are the degree and order of the differential equation

d> 2 dy d°
QY 39, 2Y_4
dx? dx dx3

respectively, then (2p-3q) is (-2).

Tfe p 3 g AW T ek Gl 1 ud @ HI 8, 9 (2p - 3g) BT @
(-2) :

d2y2 dy d3y

(—2] +3—=+—==4

dx dx dx

311/MAY/203B . 1 BT TR CR R
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26. Fill in the blanks : 1x4=4

(a) The equation of the line which passes through the point (1,-2) and
cuts off equal intercepts on the axes is

fag (1, 2) @ 8o S aTell 3R Feemes 31l W SUe % 3@ Hled arell W@l
1 FHIHT B .

(b) The radius of the circle x? +y? -8x+10y—-12=0 is ____
g9 x?+y?-8x+10y—-12=0 H B2 .

(c) The length of the latus rectum of the parabola y2 =24x is
WETT y? =24x % ANIGEE H €T H

2 2

(d) The eccentricity of the hyperbola * Y _ 1, which passes through
272 g

the points (3, 0) and (32, 2), is

2 2
X__Y__1, s famgat (3,0) 3R (342,2) & B ToRar 7,

a’ b?

Ichgal 8

27. Answer the following questions : 1x4=4

ffafea geai & 3w dfve

(a) What is the general solution of the differential equation

dy
log| = |=2x+y»?
g(lj Y-

HAahel THIH log(%j=2x+y T HUH BA T 87

(b) Find the equation of the normal to the curve ay2 — x3 at the point
(am?, amd).

T ay’ =x° ® fag (am?, am®) W fies w1 e @ A

311/MAY/203B . 1 ARV IVETH LR {1 ey
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(c) Find the area of the region bounded by the curve y= x* and the line
y=4.

TH y=2F7 T @ y=4 ¥ R & 1 &Fha w@ Hif

(d) Find the derivative of sinx w.r.t. logx.

logx o ¥ sinx 1 3TGha FTd hifag|

28. Fill in the blanks : 1x4=4

() If A is a square matrix of order 2, then |kA| is equal to

e A Sl 2 1 Th a7 R 8, A1 |kA| SR 2 .

(b) If F(x)z{cosx sinx}, then F(x)F(y) is equal to F ( ).

—sinx CcoSXx

Az Fg=| O5F SPY 2 @ PRy W R(_ ).
—S1mmx COS)C_

(c) If xeN and x+3 -2 =8, then the value of x is
-3x 2x
x+3 -2

Ife xe N 3R =8 §, A x &I AH ? .
-3x 2x

5 6 -3
(d If A= [4 3 2 }, then the cofactor of element (-7) is
-4 -7 3

5 6 -3
gfe A=|-4 3 2| B, @ AL (-7) B TEEE B .
4 -7 3
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29. Let d=i+j+k and b —i+j be the two vectors. Then—

(@ find @b ;

(b) find the unit vector perpendicular to both the vectors ¢ and b ;

(c) find the area of the parallelogram having ¢ and Z as diagonals;
(d) for the given vectors a and E, verify (g XE)Q _a2p2 _(3.3)2;

(e) find |2bxQ|:

(f) for the given vectors, check if d x l_; = Zxc_f. 1x6=6
UM d=i+j+k 3R b=i+] @ ARW T qE—

(%) d-b @ i

(@) "fedt @ 3R p T F oHEAd THH TN T HIT

() TS, s Rt @ e p #, @1 dewa s IR

(@) few Mo wfedtt d ot p % foro wenfim iR B @ xb)2 =a2b2- (@ b)%;
(8) |2bxd| 7@ Hif;

(@) few o wfeett & fore @@ wifow f6 #=0 dxb=bxd 2

311/MAY/203B . 1 ARV IVETH LR {1 ey
Unnati Educations

9899436384, 9654279279



SECTION-B

Lus—d
IR |
30. Express the function tan {;}, x # 0 in the simplest form. 2
X

1+x2 -1
X

tl-,—qrr:[tan{ ] x#0 W lelad &9 H =5xh i)

Or |/ 3AYan
Show that the function f:R — R defined by
1,if x>0
flx)=4 0,if x=0
-1,if x<O

is neither one-one nor onto.

TS foh Be £ : R —» R, S = Wb & afefyg 2, 7 aF Tohehl & 3T 7 &1 3T=<s1es :

1,3ﬁx>0
flx)={ 0,3 x=0
—l,ZIﬁ’x<O

31. Find the equation of the hyperbola whose eccentricity is /2. 2
sifauaer, fSEeht Ichgar 2 B, @1 TR §d shifu)

1 a bc
1 b ca
1 ¢ ab

32. Show that =(a-b)(b-c)(c—a). 2

1 a bc
1 b ca
1 ¢ ab

ERUEES =(a-b)(b-c)lc-a).

33. For any matrix A of order 3 x 3, prove that (A =A. 2
foag fifT 6 Ay =A, & A =it 3x3 &1 & =R =

311/MAY/203B . 1 BT TR CR R
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34. Consider the binary operation * : RxR —> R defined as a*b=|a-b]|,
V a, be R. Check if the operation x is (@) commutative, (b) associative
or not. 2

uh fg-smur afspan + :RxR—)RtI'{ﬁﬁ'IIEﬁﬁIQ, Ell a*b=|a-b|,Va,beR
g ufenfyd 81 Sfe hifse 6 @fpar « (%) sufafma & o1 7@, (@) geer § an 16

35. Find the equation of the line passing through the intersection of the lines
x+y=5 and 2x—-y-7 =0, and parallel to x-axis. 2

39 T@1 1 et FTd hIfT S W@et x+y =5 3R 2x—y-7=0 % ulreded 9
TR ST & AT X-31& & T 2

Or [ HYan

Find the distance between the lines 2x+ 3y =4 and 4x+ 6y =20.
W@l 2x+3y =4 3N 4x+6y =20 & &= &I gt 7@ il

36. Find the point on the curve y = x? —4x +5, where tangent to the curve is

parallel to x-axis. 2
T y=x>-4x+5 % 98 fog ¥ HIC @ W o W owh wel-tan, e &
TR 2l

Or |/ AYar

Find the interval in  which the function f given by
f(x)=x3-12x% +36x +17 is decreasing.

T8 U Ta Hife, Ed wem f(x) = x5 -12x% +36x+17 BEAE Bl

37. Write the following statements in the form ‘if-- - then’ : 1x2=2
(a) It never rains when it is cold.

(b) A quadrilateral is a parallelogram if its diagonals bisect each other.
frfeiga wemi &1 Afe- @ % w9 4 fafey .

(%) 9= 3 Bl @, A Ff aw TE A

(W) T =g, THITEqHS BT & AlG 39 foehvl Teh-gal i EHGWIRNG id 2
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_)
38. If [d|=2, [b|=3 and @-b =4, then find |b-d|. 2
H
A |G |=2, |b|=3 TN a-b=4 3, @ |b-d| T Hfm
Or |/ 3AYan

x+2 y+1 z-3

> at a distance 3./2 from the

Find the point on the line
point (1, 2, 3).

@ x;2=y;1=Z;3 T o8 famg T it fmeht famg (1,2, 3) @ € 342 A

39. Find the eccentricity of the hyperbola whose latus rectum is 8 and
conjugate axis is equal to half the distance between the foci. 4

38 e, e Tifiets 8 8 3R syl a1t i oivwarg gFi AT & st gl
i 3t B, 1 Iehemdl [ hITNT)

40. Using matrix method, solve the following system of equations : 4

g fafa % wm 8 = e w5 g i

2x+y-3z=13
3x+2y+z=4
xX+2y-z=38

41. Show that the four points A, B, C and D, whose position vectors
are 4i+5j+k, —j—k, 3i+9j+4k and -4i+4j+4k respectively, are
coplanar. 4
Tuise fp ww fog A, B, C 3 D, o fufa wfew waw: 4i+5j+k, —j-k,
3i+9j+4k 3N —4{+4j+4k & THAAE £l

Or | HAYan

Reduce the equation of the plane 4x -5y +6z-60 =0 to the (a) intercept

form and find its intercepts on the axes and (b) normal form and find the
length of the perpendicular from the origin to the plane.

THAA 4x -5y +6z-60=0 % THfieur &1 ufEfda e (%) F<0@vs 1 § 3R
fieemes 18l W HIE T @IS Hl Hl FA HINC qUT (@) Al F9 H R A
Y gAdd d% ©F ! oas Wt Jd Hifm)
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42. Let N be the set of all natural numbers and let R be a relation on Nx N
defined by (a, b)R(c, d)< ad =bc V (a, b), (c, d) € N x N. Show that R is an
equivalence relation on N x N. 4
AT N O Uhd @Al w1 =" g IR NxN W TH HEY R 2
S (a, b)R(c, d)< ad=bc V (a, b), (¢, d)e Nx N g0 uiwifta 2| <uise fo R,

Nx N ® Uh Taqed @9 3|

43. Prove that the curves y2 —4x and x? = 4y divide the area of the square
bounded by x=0, x=4, y=4 and y=0 into three equal parts. 4

g T 76 x=0, x=4, y=4 3T y=0 & fR = % 7%t 1 7% y? = 4x 3R
x? =4y o9 susw 9 A fowtea s #)

Or | HAYar

Solve sec? y(1+x2)dy+2xtanydx =0, given that y=—, when x=1.

K2
4

sech(1+x2)dy+2xtanydx=O aﬁwﬁﬁm,ﬁmw%%x=1my= %I

K2
4

44. Verify Lagrange’s mean value theorem for the function f defined as

flx)= Jx? -4 in the interval [2, 4]. 6

HH f(x)=vx? -4 & fou, S [2, 4] H, TS % I TH THI hl FeAUA
EAIEN
Or [ HYan

2
Verify Rolle’s theorem for the function f(x)=e!™

BeM f(x)=el"X % fau, st (-1, 1] #, U0 % w1 geata S

in the interval [-1, 1].

45. Minimize and maximize Z =5x+ 2y subject to the following constraints : 6

= wfeei & armld Z =5x+ 2y &1 FdaHiwtr 3R AfeehaHie HIfT

x-2y<2, 3x+2y<12, -3x+2y<3
x>0, y=20

311/MAY/203B . 1 ARV IVETH LR {1 ey
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Or |/ 3AYan

A farmer has a supply of two chemical fertilizers A and B. Fertilizer of
type A contains 10% nitrogen and 5% phosphoric acid. Fertilizer of type B
contains 6% nitrogen and 10% phosphoric acid. After testing the soil
conditions of the field, it is found that at least 14 kg of nitrogen and 14 kg of
phosphoric acid are required for producing a good crop. Fertilizer of type A
costs ¥ 5 per kg and type B costs ¥ 3 per kg. How many kg of each type of
fertilizer should be used to meet the requirement at the minimum possible
cost? Formulate the situation as an LPP. Also, obtain the feasible region
corresponding to the constraints.

T fhEM % UE T TE o TEEHS IJathi A IR B H M &l A THR 6 IaGh
H 10% TTEgeH 3R 5% HIEhIh THE BT &1 B THR o 360k § 6% HTsgied 3R
10% ®iEhIfes Tfhe giar 81 @a 6 gl i fufa o1 ahiew @ % we 98 9@ &
for =8 wEe g1 B & o HA-F-HA 14%09%:“3@31:[3?['{ 14 feho UTo HIEHITH
g hI AT Bl &1 A TR o Iaieh ol hiad €5 fd fho U0 3T B YR &
I i hma T3 ufd fho To | IHAH HWE AT T SATEYIhAT I U B &b g
TAh ThR o fehdd feho UMo Iees o1 I feman ST =faw? 38 Twen =t Rgss Tume
THR o ®9 § gHAag hifvel vfaerdl % i@ gud &9 w1 ft 39 Hifu)

* ok k

e s o dUL
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This Question Paper consists of 45 questions and 20 printed pages, and a graph sheet.
38 g-u § 45 wed 91 20 gfd U8 € o T um wie R

Roll No. code No. 69/MAY/4
Wi Fr2

Set /¥ C
MATHEMATICS

Day and Date of EXamination —  ..coocooiiiiiiiiiiii e
(wha <1 fe7 9 femren)
Signature of Invigilators ) U UUPPUPRRT

(Frierpt & g&mRR)

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. 69/MAY/4, Set on the Answer-Book.

S. (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, Odia, 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
questions 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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AT AT :
1. Temeff Je-vF % UEel U8 W T IR vy ford |

2. FHUA Y- I A9 o b Y- o B IBI AU T hl Ia1 &1 T 2 a1 JoH I8 & T8
SR T B 38 1a h A= ft T A 6 v wires w9 H F

3. IWM-YfEaehl § yga-Tog s stan Ay womi o sifafcs wdl off srspames fore w adeeff =t
ST AT A

4. AT IT-YIEThT T YT &1 IS Ho 69/MAY/4, ¥< [c] ferd |

5. (%) WH- dact fa<dt/3msh 4 3| T oft, afe oo = @ = & 8 fopet v wmwr A S R
m%
st fadl, 33, ooiell, sTer, afiet, HeraTe™, es, I, Fet, 3TSAT, TSR, hishufl,
afrgd, i, Jure, Hwid, wepd 3 i)

FHUAT IR-Gfeqent 7 feu e St & ford o6 a1 fopm v 4§ s o @ 2

(@) afe 3 famdt wa ssht & Srfafes forelt 3t=r vmon o I for@d &, @ Ui 1 gagH | g9 aref
Ffet /et 6t et haet smaeht gt

6. Y- H el off YR % Hag sreEn gfawn i feufa o il aterg & W B
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MATHEMATICS
o
(311)

Time : 3 Hours | [ Maximum Marks : 100
g ;3 gue | [ quris : 100
Note : (i) This Question Paper consists of 45 questions in all.

(i) All questions are compulsory.

(iii) Marks are given against each question.

(iv) Section—A consists of

(a) Question Nos. 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) Question Nos. 21 to 29 (objective type questions). Question Nos. 21 to
24 carry 2 marks each (with 2 sub-parts of 1 mark each), Question
Nos. 25 to 28 carry 4 marks each (with 4 sub-parts of I mark each)
and Question No. 29 carries 6 marks (with 6 sub-parts of I mark
each). Attempt these questions as per the instructions given for each.

(v) Section-B consists of

(a) Question Nos. 30 to 38 (very short answer type questions carrying
2 marks each)

(b) Question Nos. 39 to 43 (short answer type questions carrying
4 marks each)

(c) Question Nos. 44 and 45 (long answer type questions carrying
6 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.

few: () 3@ 99-91 § $ 45 9 B
(i) | gea sfEm 2
(iii) b Y % Ik 3@k @y few u F)
(iv) Wve-31 § |fmfera g
(a) W EEAT 1§ 20 (Sgfashed] YR % T (MCQs), S&% 1 37 1) | T Te |
fou U =R fasredl & & To@ U fasheq 1 g foram 21
(b) T T 21 H 29 (TEME THR o T) | T T&I1 21 T 24 T TAH 2 37 hl
2 (S 2 3T €, T 1 315 1), T3 T&I1 25 U 28 % Jh 4 37 Hl 8
(Rrad 4 39T €, T 1 376 1) qAT I T 29 o fou 6 3 feg e & (Fw
6 3JUUTT &, T 1 31 )| T & fo1¢ feu T <9 o 31aR 39 9941 &l &
i
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(v) Wve—a H gftferd &
(a) T EEAT 30 § 38 (AT AT TR o T, T 2 37 )
(b) A T 39 § 43 (TETHIT TR o T, TAH 4 37 1)
(C) I T 44 IR 45 (<rH-3T0T TR & I, TAH 6 37 )

TUE—a % B YT § AR feshe feam wom 21 vyl # feu e fosheni © @ foreft
1 T B

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

et T % IW MR & T IW-YEaen § & ford|

(2) 15 minutes time has been allotted to read this Question Paper. The Question
Paper will be distributed at 2:15 p.m. From 2:15 p.m. to 2:30 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-UF I Ued & fou 15 e =1 9y fear mam 81 wea-ua o1 faauor quet o
2:15 &9 fhaT ST@M| QUe 2:15 a9 & 2:30 &9 deh B had Y-UF i T 3R
3 FAY & G I IW-YREAHT W HIg W A8 foram|

SECTION-A
Qug—3H
6 0 -1
1. The value of |2 1 4| is

1 1 3
6 0 -1
2 1 4| %942
1 1 3
(A) -7 (B) 7
(C) 8 (D) 10 1
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2. Given an invertible matrix A of order 3 and |A|=9, then the value of

|A7L] is
HIfe 3 &1 Th Fhavia R A fer mon 8, e faw |A|=9 7, @ |47l =
LIEE
A) 3 B) 9
1
(C) 5 (D) 81 1

3. Given set A={l, 2, 3}. A reflexive relation in set A is
o= A=1{1, 2,3} feIm T B WHET A W T @I G99 8
(A) R={(12), (1 3)} (B) R={{11),(2 2), 3, 3)}

(C) R = {(L 1)’ (2: 2), (3, 1)’ (1’ 3)} (D) R = {(3’ 1)’ (2, 1)’ (1, 1)} 1

4. If f(x)=x> and g(x)=cos3x, then fog(x) is
e f(x)=x3 3R g(x)=cos3x &, @ fog(x) &
(A) x° - cos3x (B) cos 3x°

©) cos® 3x (D) 3cos x> 1

5. The distance of the point (4, -6) from the line 4x-5y-32=0 is

@1 4x-5y-32=0 ¥ fog (4,-6) H g 2

3 14
(A) e (B) 41
7 14
(®) 5 (D) a1 1

311/MAY/203C - [ AR 120
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2 5
6. If A= , then A1 is
1 3

az Aﬁ ﬂ 3@ a2

2 -1 3 -5
A {—5 3} ®) {—1 2}

c -3 5 - 2 -5 )
© |, _ O |5 4
7. If A:[c?sa —smoc} and A+ A'=1, then the value of a is

sina  cosa

afe A{COSO‘ _Sinﬂ W A+A =T B, @ o & O D

sino cosa

T T
(A) 5 B) 3

© 5 D) ¢

k 2

8. The value of k, for which the matrix { 3 4

} is invertible, is

kwagm,ﬁﬂ%mwﬁ%[g ﬂagawrﬁaé,%

2 2
@A) k= B) k=~
3 3
© k= D) k=7 1
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. V1+x—+1-x

9. 1l is equal to
x—0 X
lim Vi+x-+1-x 3
x—0 X
(A) O B) 1
©) -1 D) -2 1

10. If y =cotx®, then dy is
dx

afy y=cotx® 3, @1 Y 3
dx

(A) cosecx® (B) cosecx®-cotx®
(C) -—1°cosec 2x° (D) -1°cosecx®-cot x° 1
vt
11. J‘&dx is equal to
sin x cos x
I .\/tanx dx 5
sin x cos x
(A) 2vtanx +C (B) Jtanx+C
(C) 2+sinx +C (D) 2vcosx +C 1

12. The value of ((xj)-k+i-] is
(A) O (B) 1

(C) 2 (D) -1 1
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- -
13. If for non-zero vectors a and Z, a xb is a unit vector and |El) |=|b |= J2,
-
then the angle between the vectors ¢ and b is

afy s afest @ o b % R dxb TH whd GRW £ 3 |d|=|b =2
@ afest ¢ 3 p F i w1 B0 R

(A) 5

(C)

ola

14. The local minimum value of y = x3 -3x+2 in the interval [0, 2] is
IAUA [0,2] H y=x°-3x+2 w1 wHg Hfem am 2
(A) 6 (B) 4
C) 2 (D) O 1

15. If [2%dx= f(x)+C, then f(x) is
afe [2%dx= flx)+C 2, A flx) B

(A) 2% (B) 2xlog,2
2)6 2X+1
(©) log, 2 (D) x+1 !

16. Of all the points of the feasible region for maximum or minimum of the
objective function, the point lies

(A) inside the feasible region

(B) at the boundary line of the feasible region

(C) at the corner point of the boundary of the feasible region

(D) None of the above 1
IL¥ %o 1 (U HYS AH, TG &F % 39 fog T Bar g, S

(A) FETT & F e Bl B

(B) gHTd & sl HHR@! (boundary line) W BT 8

(C) Gea &= < Hur % H W Far 8

(D) W H A g &
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17. The distance of the plane 3x-4y+12z =3 from the origin is

3 . 19 .
(A) 13 unit (B) 13 units
(C) 3 units (D) 1 unit 1
TAfag ¥ ®AAA 3x -4y +12z=3 HI g @

3 19
A) — B) —
A) 13 = (B) 13
(C) 3 TR (D) 1 ¥R

18. The integrating factor of the differential equation (x2 —l)il—di+2xy = 22 )
x —

is

Idehel HIRTUT (x2—1)@+2xy= 2 WWW%
dx X2 -1

(A) 2x (B) x?-1

©) x-1 D =

19. If a line makes angles o, B and y with the x-axis, y-axis and z-axis
respectively, then cos2a +cos 2B +cos2y is equal to

e TH [T -3, y-3Fd MW z-3AF & Y HAM: o, P M y B 4 7, @
cos 2o + cos 2B + cos 2y U 3

(A) 2 (B) 1

€ -2 (D) -1 1

20. The value of p, for which p(i + j+k) is a unit vector, is

p & AH, Tk T p(i + j+k) % ws afew g, ®

1 1
(A) NEl (B) Ne
© i% D) +3 !
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21. Answer the following questions : 1x2=2

f=fafea geai & I dfvw

1
(@) If f(x) =—5———, then find its maximum value.

4x° +2x+1

I
4x2 +2x +1

e f(x)= 2, @ o1 Ifhan TH A i)

(b) Using differentials, find the approximate value of ,/49.5.

IRl 1 TIN Hlh /49.5 I Hizlehe M Fd hHIfSQ|

22. Fill in the blanks : 1x2=2

f{?ﬁwﬁrﬁuﬁq

(a) Let f:R— R and g:R — R are given by f(x)=sinx and g(X)=5x2.

Then go f(x) =
€T f:R—>R 3R g:R—> R 39 UK gy & f6 f(x)=sinx 3R
gl =5x*. @ goflx)= .

(b) If f:[-1,1] > R, given by f(x)= x2, is one-one, then the inverse of
X+

the function f :[-1, 1] > Range of fis .

M Lo R, fl)=—2— gm whwi@ ¥ st wHE B, @ wed

xX+2

f:[=1, 1] - f 1 9iER &1 Jfdeg 8 .
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23. Match Column—I with the right option of Column—II : 1x2=2

Column—I Column—II
2 2
For the ellipse * Y
36 16
5
(a) the coordinates of foci are P. %
(b) the eccentricity is Q. (0, +25)
R. (£25,0)
3
S, —
| . J5
wWH—I & WH—II % T8 foshed @ fiemsy -
wWH—I wWH—II
g Y1 %
= 42 =1
< 36 i 16
(@) =@ % fréams 2 @ P. T
(b) IThadl B @ Q. (0, £245)
R. (£25,0)
3
S, —
J5

24. Write True for correct statements and False for incorrect statements : 1x2=2

el YT o T T 3N Tod YT & e s fafeu .

- d?
(a) If y=500e”* +600e™"*, then gg — 49y.

2
AR y=500e7* +600e7* B, @ %:4914.

(b) |)3%dx=18
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25. Write True for correct statements and False for incorrect statements : 1x4=4

el YT & U T 3R Tod wUd & fou sme fafew .

(a) Rolle’s theorem is applicable for the function f(x)=x in the interval
[_1’ 1]

HeH f(x)=x % AT IS [-1, 1] W TS H1 JHT Y 7|

(b) %(xx) = x*(1 +log x)

1
(c) J‘icosxlog G+—xjdx =1
2

(d) If p and g are the degree and order of the differential equation

d> 2 dy d°
QY 39, 2Y_4
dx? dx dx3

respectively, then (2p-3q) is (-2).

Tfe p 3 g AW T ek Gl 1 ud @ HI 8, 9 (2p - 3g) BT @
(-2) :

d2y2 dy d3y

(—2] +3—=+—==4

dx dx dx
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26. Fill in the blanks : 1x4=4
b Tl &1 9iw

(@) If A is a square matrix of order 2, then |kA| is equal to

Ifg A ®ife 2 &1 UH T MR B, A | kA| TR B .

(b) If F(x)=[cosx Sinx}, then F(x)F(y) is equal to F ( ).

—sinx cosSx

A Fpg=| o sin x| 2, @ FFy) WREF(___ )
—Sin x Cosx_

(c) If xe N and x+3 -2 =8, then the value of x is
-3x 2x
x+3 -2

Jfe xe N 3R =8 g, @ x I U 2 .
-3x 2x

5 6 -3
(d If A= {4 3 2 }, then the cofactor of element (-7) is

-4 -7 3
5 6 -3
g A=|-4 3 2| 2, @ A (-7) I TEEE 2 .
-4 -7 3
27. Fill in the blanks : 1x4=4

(a) The equation of the line which passes through the point (1,-2) and
cuts off equal intercepts on the axes is

famg (1, -2) & B I el 3T FCme 318l W SR % 3F=<1:@S Hled el @l
1 THRT .
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(b) The radius of the circle x? +y? -8x+10y-12=0 is
EN x?+y?-8x+10y-12=0 Hi = 2 .

(c) The length of the latus rectum of the parabola y2 =24x is
TWEAT y? =24x % AN H A« 2l

2

(d) The eccentricity of the hyperbola x_2_

the points (3,0) and (3v2,2), is

2
y—2 =1, which passes through

2 2
=25 =1, 3 fagat (3,0) 3R (342,2) ¥ R T R, A

a’ b?

Iehaal & .

28. Answer the following questions : 1x4=4

frfetigd sl % I GNT ¢

(¢) What is the general solution of the differential equation

dy
log| = |=2x+y»?
g(l) Yy

FeIhel GHIHTT log(il—d)ycj=2x+y 1 SAUh g FT &7

(b) Find the equation of the normal to the curve ayz = x3 at the point
(am?, am®).

TH ay’ =x° & fag (am?, am®) W fies w1 T Fm@ A
(c) Find the area of the region bounded by the curve y= x® and the line

y=4.
TF y=27 9 @ y=4 ¥ R & 1 &ha @ Hif

(d) Find the derivative of sinx w.r.t. log x.

logx & WY sinx &1 Fdhed A b
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29. Let d=i+j+k and b —i+j be the two vectors. Then—

(@ find @b ;

(b) find the unit vector perpendicular to both the vectors ¢ and b ;

(c) find the area of the parallelogram having ¢ and Z as diagonals;
(d) for the given vectors a and E, verify (g XE)Q _a2p2 _(3.3)2;

(e) find |2bxQ|:

(f) for the given vectors, check if d x l_; = Zxc_f. 1x6=6
UM d=i+j+k 3R b=i+] @ ARW T qE—

(%) d-b @ i

(@) "fedt @ 3R p T F oHEAd THH TN T HIT

() TS, s Rt @ e p #, @1 dewa s IR

(@) few Mo wfedtt d ot p % foro wenfim iR B @ xb)2 =a2b2- (@ b)%;
(8) |2bxd| 7@ Hif;

(@) few o wfeett & fore @@ wifow f6 #=0 dxb=bxd 2

311/MAY/203C . 1 [ AR 120
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SECTION-B
Qus—d

30. For any matrix A of order 3 x 3, prove that (A" =A. 2
fag Fifst 6 Ay =A, & A It 3x3 %1 & 3= R

31. Find the equation of the hyperbola whose vertices are (0, +5) and foci are
(0, £8). 2

sfamaer, e g (0, +5) 3t Afimd (0, +8) ¥, =1 T wa i)

2x
32. Show that y=10g(1+X)—2+—x, (x>-1) is an increasing function of x

throughout its domain. 2

sy T y=log(1+x)—;—xx, (x>-1) 3 Td § X & IUAE e 2|

Or | HAYan

Prove that the curves y? =4aqx and xy =k? cut at right angles, if
k* =32a".

fag HifST 76 a6 y? = 4ax 3N xy = k? deaq gfdesg U &, Al k4 = 32a%.

b+c a b

33. Show that |[c+a ¢ a|=(a+b+c)a-c)?. 2

a+b b c¢

b+c a b

c+a ¢ a :(a+b+c)(a—c)2_

guiisy fop

a+b b c

1+x% -1

}, x # 0 in the simplest form. 2
X

34. Express the function tan{

1+x% -1
X

qg—qﬂtan{ ], x=0 aﬁwmﬁm%l

311/MAY/203C . 1 BT TR CR Rt o
Unnati Educations

9899436384, 9654279279



Or [ HYan
Show that the function f:R — R defined by

1,if x>0
f(x)=1< 0,if x=0
-1, if x<O

is neither one-one nor onto.

T foh B £ : R —» R, S =1 YR & aftfyg 2, 7 a1 Tohehl & 3T 1 &1 3T=<s1es :

L, g€ x>0
flx)=4 0,3 x=0
~-1, 3@ x<0

35. If A={1, 2, 3} and relation R ={(2, 3)} in A, check whether the relation R
is reflexive, symmetric or transitive. 2

Iy A={1,2,3 3N A ¥ mEy R={2 3) 2, St $Hfw & =8 &g R
Wed, THd A1 TS 2|

36. Write the following statements in the form ‘if---then’ : 1x2=2
(a) It never rains when it is cold.
(b) A quadrilateral is a parallelogram if its diagonals bisect each other.
ffaied wemi &1 9fg---d & 9§ faRaw
(%) 99 3 B 2, @ Ff aw F& A
(@) wh =V, THEqS BT & afe s fowul Th-gE w1 wfgwifa w2

37. The dot product of a vector with the vectors i - J+k 21 + J 3k and
i+ j+k are respectively 4, O and 2. Find the vector. 2

TS AW B, W [ - j+k, 2+ -3k T i+ j+k o WA A [UHHSA FHAN:
4, 0 3R 2 g gfew 7@ Hfu)
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Or |/ 3AYan

x+1:y+3:z+5 and x-2 _y-4_z-6

5 7 1 4 7
coplanar. Also, find the equation of the plane containing these lines.

are

Prove that the lines

3T THdw, foed 3 Wi fRa €, o1 wfiew ff 3 fifsm

38. Find the equation of the line passing through the intersection of the lines
x+y=5 and 2x-y-7=0, and parallel to x-axis. 2

39 {@1 1 G a hIfT S @iE x+y =5 3 2x-y-7=0 % Ul &
BRSOt & a°T x-318 o gHal 2

Or |/ 3AYan

Find the distance between the lines 2x+3y =4 and 4x+ 6y =20.
@l 2x+3y =4 3R 4x+6y =20 % &= & gt I FHIC|

39. Let N be the set of all natural numbers and let R be a relation on Nx N
defined by (a, b)R(c, d)< ad =bc V (a, b), (c, d)e N x N. Show that Ris an
equivalence relation on N x N. 4

I N |t Uhd EEEIST H = 8 AR NxN W TH HEY R @
S (a, b)R(c, d) < ad =be V (a, b), (c, d)e Nx N g/ aitdfyd 21 ewise f R,
Nx N W Th T0ded Hedl 2l

S
40. If the eccentricity of an ellipse is 3 and the distance between its foci is
10, then find the length of the latus rectum of the ellipse. 4

afe Foret Arfg T < o T e % A AR 10 2, N T A
et 61 T T i

311/MAY/203C . 1 BT TR CR Rt o
Unnati Educations

9899436384, 9654279279



41. Using matrix method, find the solution of the following system of linear
equations : 4

s fafa & = Was wvfiew e &1 5@ 9@ il -

2x-3y+5z=16
3x+2y-4z=-4
x+y-2z=-3

42. Using integration, find the area of the region bounded by the lines

x+2y=2, y—-x=1 and 2x+y="7. 4
THTRCHT T TANT i WA x+2y =2, y—x=1 3 2x+y=7 & fR &= =
FABA FTd iR
Or [ HYan
dy 3

Find the particular solution of the differential equation xa +y=x", given
that y=1 when x=2.

Hahd THIH x%+y=x3wmgaamaﬁﬁq,ﬁmw%ﬁﬁy=lw
x=2 &l

43. Show that the points P, Q and R with position vectors g — 23 , 2d + 31_9) and
_75) respectively are collinear. 4

wfze % fag P, Q 3R R, fom fiufa afew ww: d -2, 23 +3b 3R _7p %,
@ 2l
Or [ 3Yar

The foot of the perpendicular drawn from the origin to a plane is
(4, -2, -5). Find the equation of the plane.

TG ¥ T U R Sl TC T B G (4, -2, —5) 3| HEAA BT FHIH F1A HITC)

44. Find the intervals in which the function f (x):%x4 —4x3-45x2 +51 is

(a) strictly increasing and (b) strictly decreasing. 6
U T <hifore e wem f(x):gx4 —4x3 - 45x2 +51 (%) fa adam 2 31k
(@) @ gEEE 2l
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Or |/ 3AYan

Using differentials, find two positive real numbers whose sum is 70 and
their product is maximum.

ST o TN | ¢ UEH GTcHS arafesh TEATE FTd shifere feht A 70 3R B
tferepam 211

45. Minimize and maximize Z =5x+2y subject to the following constraints : 6

= wfqeei & srmla Z = 5x + 2y &1 Jadier 3R Afeehadie HifT -

x-2y<2, 3x+2y<12, -3x+2y<3
x>0, y=0

Or |/ 3AYan

A farmer has a supply of two chemical fertilizers A and B. Fertilizer of
type A contains 10% nitrogen and 5% phosphoric acid. Fertilizer of type B
contains 6% nitrogen and 10% phosphoric acid. After testing the soil
conditions of the field, it is found that at least 14 kg of nitrogen and 14 kg of
phosphoric acid are required for producing a good crop. Fertilizer of type A
costs ¥ 5 per kg and type B costs ¥ 3 per kg. How many kg of each type of
fertilizer should be used to meet the requirement at the minimum possible
cost? Formulate the situation as an LPP. Also, obtain the feasible region
corresponding to the constraints.

T fhM % 9E T TE o TEEHS IJathi A 3R B HI M &l A THR & IaGh
H 10% TTEgeH 3R 5% HIEhIh THE BT &1 B THR o 360k § 6% HTsgied 31K
10% ®iEhIRes The giar 81 @a i gl i fufa o1 whiew @ % we 98 9@ w&
fop =8 wEe 1 B & o FA-F-HA 14%0DTO¢|‘|’$@GF[3?F{ 14 Teho UTo HITHITH
g 1 AT Bt Bl A TR & 39k i hmd T5 Ufd fho Uo 3T B TR &
I i hima T3 Jfd fho WMo | IAH HWI AT T SATEYIhAT i U A &b 70
TAh YhR o fehdd feho WMo Iees o1 I foman ST =Tfaw? 38 Twen =t Rgess Tume
THR o ®9 § gAag hivel vfaerdi % sidia gund & w ft 39 Hifu)
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