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General Instructions :

1.

2.

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

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

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

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

(@) The Question Paper is in English/Hindi medium only. However, if you
wish, you can answer in any one of the languages listed below :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada,
Telugu, Marathi, 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.

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 ] [T’TTEF : 100
Note : (i) This Question Paper consists of 45 questions in all.

(i)
(iii)

(iv)

v)

(1)
(i)
(iii)

(iv)

All questions are compulsory.
Marks are given against each question.
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 I mark each), Question
Nos. 25 to 28 carry 4 marks each (with 4 sub-parts of 1 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.

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.

3 Y- U HoA 45 IH B

wft 7o srfeEE F)

TR T % 3k IWeh gmd fgu w

Tue-H ¥ aftifera &

() W EEA 19 20 (Sgfashed! YR % T2 (MCQs), T&% 1 37 ) | T T4 |
few e =R foshedt # & GoR IURE fohed TR for 2|

(b) T T 21 ¥ 29 (SIS TR & Y | T T&IT 21 ¥ 24 T T 2 37 &I
g (e 2 399 €, % 1 37 1), To S 25 § 28 T YA 4 37 &l §
(FTEH 4 39T 2, T 1 37 1) A1 TR T 29 o Y 6 37 fqu e 2 (e
6 3N &, T 1 37 )| TS o fore fou e fde & SER 3 Wl H g
BRI
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(v) @ve—§ # witiferd &
(a) A TE&T 30 ¥ 38 (3fd AT THR & T, TSH 2 37 )
(b) T T 39 § 43 (T TR o TH, TAh 4 37 )
() I T 44 3R 45 (SE-3T0F THR & YH, TA% 6 37 )
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1 T R

((1) Answers of all questions are to be given in the Answer-Book given to you.
aft gel % IR TR § TE IH-Yfrwt § & forg|

(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-UF I Ued & fu 15 e =1 gu9 feanr w21 we9-u3 &1 faaqwor Quse §
2:15 &1 fopam S| QUeX 2:15 s9 ¥ 2:30 S dh B had IH-UF hl Te HX
3G A % CNH 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) i gl 2

3 14
(A) e (B) 1

7 14
(©) 5 (D) Ja1 1

311/MAY/203A a (AT



2. If A is a square matrix such that A% = A, then (I+A)2 —3A 1is equal to

Ife A T | ot ey @ feeh fow A2 -4 R, @ 1+ AP -3A TR B

(A) I

(C) 3I
3. If A coso -—-sina
) " |sina  cosa

(B) 2A

(D) A 1

} and A+ A'=1, then the value of a is

afg A=[COSO° _Sina} M A+A =1 8, @ o % 99 8

sino.  cosa

(A)

N a

(C)

N

4. The value of [2 1 4

1 1 3

311/MAY/203A

6 0 -1

(B)

wla

(D)

o|a

(B) 7

(D) 10 1
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2 5
5. If Az[l 3}, then A7l is

2 AE ﬂ 3 oAt
w (53] o |5 )
© Tf-i} (D){i éﬂ !

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

k 2
kwaguﬁ,ﬁa%maﬂv{s[g 4}%@4@3%,%
2 2
(A) k_§ (B) k;tg
3 3
(C) k¢§ (D) k_E 1

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

= A=1{1, 2,3 fean w3 9g= A W Uh Wded "6y 3
(A) R={12), (@ 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):x3 and g(x)=cos3x, then fog(x) is

e fx)=x3 I g(x)=cos3x B, A foglx) B

(A) x> - cos3x

(@] cos> 3x

/; (1 - cos 2x)

9. lim is equal to
x—0 X
1
—(1—cos 2x)
lim T 2
x—0 X
(A) 1
(€ O
10. If y=cotx®, then dy is
dx
dy
= cot x° a =2
afe y g = 2
(A) cosecx®
(@] —1°cosec %x°
311/MAY/203A

(B) cos 3x°

(D) 3cos % 1

(B) -1

(D) None of these 1
T ¥ HIg T

(B) cosecx°-cot x°

(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
I [0,2] ¥ y=x>-3x+2 & W few am 2
(A) 6 (B) 4

) 2 (D) O 1

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

afe [2%dx=f(x)+C 2, @ f(x) B

(A) 2% (B) 2xlog, 2
C 2x D 2)C+]. 1
© log, 2 (D) x+1

14. The integrating factor of the differential equation (x2 —l)il—‘bchery =

is

Fdhel GHIH (x2—1)il—d)yc+2xy= 1 HHThH TUTh B

x2 -1

(A) 2x (B) x?-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 1AM, @ faw pi + j+k) @ s afew g, 2

1 L
(A) 7 (B) NG
© i% D) +/3 .

- -
16. If for non-zero vectors ¢ and B, axb is a unit vector and |c7 |=|b |= J2,
-
then the angle between the vectors ¢ and b is

afy SR wfewt @ 3 b F R dxb UH UhE GRW 2 3R |4 |=|b |=V2 3,
@ wfeEt @ R p % W= w B0 R

T T
(A) B} (B) 3
T T
(€) 3 (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
19
(A) % unit (B) 13 units
(C) 3 units (D) 1 unit 1

Tafag ¥ §HAA 3x -4y +12z=3 I g 7

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

ad 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

ILTI ol H AUhad YT =FaH, GETG & $ 39 fog W Er 8, T
(A) &G & % Il Bl ?

(B) H&Td &F i HHR@I (boundary line) W gl @

(C) G&Ta &= 1 €W & HY W FaT B

(D) SW® # & g 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. (£25,0)
3
S. —
J5
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WY—I sl WH—II & gl faheq ¥ fiemsy .

T|a—I WH—II

(@) R % févis g 2 P. g
(b) Schwsal Bl @ Q. (0, +245)
R. (25, 0)
3
S. N
22. Fill in the blanks : 1x2=2
(a) If f(x)=|jcc:i|, x(#1)e R, then the range of fis
A [0 = e e R, @S R
(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 uiwifya &, @1 ! , afe £

Afeaa 2|

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

el HYF & U @@ 3R Tod e & fou sme fafan .

2
@) If y=500e7+600e 7%, then “Y — 49y
y

a2
2
R y=500e7* +600e7* B, @ %:49;;.

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

FfcTRad st % I GNT ¢

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

X2 +2x+1
I
4x2% +2x+1

e flx) = 2, @ o1 IRman WM T i)

(b) Using differentials, find the approximate value of ,/49.5.
3TEHe! BT AN Heh /49.5 1 GfFAhe WM Fq i

25. 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 FEme 318l T SR o 3F=<1:@S Hled arell @l
1 TEfler B .

(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
StfooRaer 2—2—1;—2:1,3131%@34% (3,0) 3N (342,2) & B ol B, h
Ichesdl 8 .
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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 R 8, a1 | kA| ST 2 .

(b) 1If F(x)z{cosx sinx}’ then F(x)F(y) is equal to F ( ).

—sinx CcoSXx

afy F(x):[co,sx S8 @ FoFly) SRR F ( ).
—-sinx cos x|
(c) If xeN and x+3 =2 =8, then the value of x is
-3x 2x
x+3 -2
gfe xe N 3R =8 &, A x &I AF ? .
-3x 2x
5 6 -3
(d If A=|-4 3 2|, then the cofactor of element (-7) is
-4 -7 3
5 6 -3
afg A=|-4 3 2| 2, @ A (-7) H TEEE 7 :
-4 -7 3

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

e HY & 0 @@ IR Tod Y & fou e fafew .

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

He f(x)= x % [T FA [-1, 1] | Ut &1 T0T A9 3|

311/MAY/203A 13 [T ce.r.o.



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

- X

1
(c) _[i cos xlog GLjdx =1
2

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

2V day @@
QY| 3, 2Y_4
dx> dx  dx®

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

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

(-2) :
2y dy
QY 3, 2Y_4
dx? dx  dx®
28. Answer the following questions : 1x4=4

frafafea goai & 3w dfvw

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

dy
log| = |=2x+y?>
ET
IRl THIHTT 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).

TH ay’ =x° & fag (am?, am®) W fies w1 e s A

311/MAY/203A 14 (AT



(c) Find the area of the region bounded by the curve y= x® and the line
y=4.

Th oy=x> qU @ y=4 ¥ fR &3 & FF6a 71 HC)

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

logx o 9N sinx 1 3Gha JTd shifag|

29. Let d =i+ j+k and 5=f+j’ be the two vectors. Then—
(@) find 3-3;
(b) find the unit vector perpendicular to both the vectors ¢ and B;
(c) find the area of the parallelogram having ¢ and B as diagonals;
(d) for the given vectors a and E, verify (EZXB)Q - 3232 _(3.3)2;
(e) find |2bxa|;
(f) for the given vectors, check if d x Z = Zx a. 1x6=6
WA d=i4j+k W B oi+] @ wewm El A
(®) d-b T@ HIA
(@) ®iestt @ 3 p Al orEEd TR FieW A HIAG;
(M) s, fas et @ qw b #, w1 SEwd W@ i
(@) fou T wfei @ 3 b % fou wenfim AR R (@ xb)2 =a2b2 (@ b);
(%) |2bxd| s Hif;

(@) feu mu wfewit ¥ fw um U BF # G xb =bxa 2

311/MAY/203A 15 [T ce.r.o.



30.

31.

32.

33.

34.

35.

311/MAY/203A 16 (AT

SECTION-B
Gus—d

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.

39 W1 1 G0 [ I S W@t x+y =5 AR 2x-y-7=0 % Afq=ved @
B ST B AT X-3187 & T 2

Or [/ 3AYar

Find the distance between the lines 2x+3y =4 and 4x+ 6y =20.
@3 2x+3y =4 3R 4x+6y =20 & = H g 7@ FHifw)

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

30 Afqwae™ &1 TRt Fa dife, e 3 (£2, 0) aur T (3, 0) )

For any matrix A of order 3 x 3, prove that (A') =A.
fog T 6 Ay =A, & A =it 3x3 & & =R 2

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

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

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

Iy A=1{1,2,3 3 A ¥ mEy R={2 3) 2, Sfa $Hfw & 78 &g R
Tqed, H9id a1 ka3l

1+x2 -1

}, x # 0 in the simplest form.
X

Express the function tanll

1+x2 -1
X

tb—qﬂtanll } x=0 ﬁwmﬁmﬁml



Or | HAYaT

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.
TSy foh BeM £ : R — R, S 1 wobr & ufenfya 8, 7 1 Uohehl & 31 71 &1 311 :

L, afe x>0
flx)=4 0,3 x=0
~1, 3@ x<0

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

RUHURED y=log(1+X)—22+—xx, (x>-1) 3 Tid § X & IEAE e 2|

Or | HAYan

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

fag HifsT 6 a6 y? = 4ax 3N xy = k2 deaq gfdesg i &, A k4 = 32a%.

37. If |d|=2, |b|=3 and @-b =4, then find |b —a|. 2

.
A |d|=2, |b|=3 TN a-b=4 3 @ |b-d| T Hfm

Or [/ 3AYan
. . . x+2 y+1 z-3 .
Find the point on the line =<5 = at a distance 3./2 from the
point (1, 2, 3).
a x;rQ:y;l:Z;:)’ R 98 g 3 il fesht foeg (1,2, 3) @ gt 342 =

311/MAY/203A 17 [T ce.r.o.



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.
ffafied wemi 1 g oA & ®9 § faRaw

(%) 9§ 38 B 7, A HA aw T A

(@) T g, FHIREGHS BT § Al gEh feel uh-gm % angiia 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 o S o 9 T e % A A 2 10 3, @ T Al H
Tifcia 1 T B

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

aree fofy @ f= e afteor fremr &1 &1 s hifse

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 @t WA @S w1 =" g IR NxN W TH HEY R 2
S (a, b)R(c, d)< ad =bc V (a, b), (c, d)e Nx N g IRWING 2] euisy fo R,
Nx N ® Th g0ged 69 2|

311/MAY/203A 18 (AT



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 % &IHA I T y? =4x 3R
x? =4y & sue 9t # fawnfia w2

Or [/ 3AYan

, when x=1.

NI

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

seczy(1+x2)dy+2xtanydx:0 H g HIg, fem 2 6 x=1 W y=— 2|

T
4

43. 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
cuisy 6 =) fog A, B, C 3R D, T+ feufa |few #aw: 4i+5j+k, —j-k,
3i+9j+4k AR —4i+4j+4k &, S B

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 % THiewr 1 ufEfda e (%) F<0@vs 1 § 3R
figemes 18l W HIE T @IS Hl Hl FA HINT qUT (@) Al F9 H SR A
Y gAdd d% ©9 ! oars Wt [d Hifm)

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

®A f(x) = (x —1)(x - 2)(x — 3) % I, IS [0, 4] W, TS o WA TH THI hl
ety S|
Or |/ 3AYan

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

BeH f(x) = x(x—1)(x—2) % foTU, U [0, 2] W, Ut & THI I FAMYG i)

311/MAY/203A 19 [T ce.r.o.



45. Minimize and maximize Z =5x+ 2y subject to the following constraints : 6
= vfqeei & araid Z =5x+ 2y &1 daHiwtr R Afeharie $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 fhAM % U8 G TE o TFEHH Iahi A 3 B H I Bl A FHR H I
T 10% TTEEeH 3R 5% HIEhIh THE BT &1 B THR o I60h § 6% HAT5giSH 3R
10% ®iEhIes The Biar 21 @a 6 gt &t fufa o1 whiem @ & we 98 9 T
for == BEe U1 W & o HH-T-HH 14%0Woﬂﬁ@ﬂ?3ﬁ?l4%omo‘ﬁ@ﬁﬁ$
Tftrg 6T TETAHhdT Bl 8l A TR o 3aeh ol hiad €5 fd fho WMo 3 B YR &
I 1 HWd T3 Ifd foho Wo B| =IAAH TWT ARG W STERIHAT Hl U HH & g
Jh YhR & fehed Toho WMo Itk o1 3w fomam ST =nfaw ? 38 wmen st Wass Tom=
THR o ¥4 H g i) Sfaerdi % 3idia gumd &3 & off 31 hifu)

* Kk Kk
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