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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
TToTa

(311)
Time : 3 Hours | [ Maximum Marks : 100
g : 3 gue | [ quris : 100
Note : (i) This Question Paper consists of 45 questions in all.

(i)
(i)

(iv)

(1)
(i)
(i)

(iv)

All questions are compulsory.
Marks are given against each question.
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.

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.
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(a) W EEAT 1§ 20 (Sgfashed] YR % T2 (MCQs), S&% 1 37 1) | T Te |
fou U =R fawredl & & To@ U fasheq 1 g foram 21

(b) T T 21 H 29 (TEME THR o T) | T T&1 21 T 24 T TS 2 37 hl
2 (e 2 39am €, I 1 37 1), T3 G 25 T 28 dh T 4 37 & &
(& 4 3TN &, T 1 37k o) T I &1 29 & fou 6 37 few mu & (Rad
6 3JUUTT &, Th 1 31 )| T & fo1¢ feu T <9 o 31aR 39 9941 &l &
EAIEI
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(v) Wves—a H gftiferd &
(a) T HEAT 30 § 38 (AT AT TR o T, TAh 2 37 )
(b) A T 39 § 43 (TETHIT TR o T, TAH 4 37 1)
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(1) Answers of all questions are to be given in the Answer-Book given to you.
aft gl & I MR & g IR-Yfeaen 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.

T YF-UF Sl Ued & fou 15 e o1 aug fear mm 21 wea-ua o1 faauor que o
2:15 o foham S| SUeX 2:15 s9 ¥ 2:30 &9 d% B had IH-UFA Hl TeN HR
W HAY & G J IW-YEAHT W HIg W A8 foram|
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SECTION-A

Qug—A
1. Given set A={l, 2, 3}. A reflexive relation in set A is
o= A={1, 2, 3} &I T B =T A W TH @I G99 7
(A) R={1,2), (1 3)} (B) R={11),(2 2), (3, 3)}

(C) R = {(17 1)’ (2a 2)7 (37 1)’ (17 3)} (D) R = {(37 1)7 (2’ 1)7 (1’ 1)}

1

311/MAY/203B 4 [T



2 5
2. If A= , then A1 is
1 3

afz Aﬁ 2} 3@ a2

(2 -1
(A) 5 3
c -3 5
(®) 1 2

3 -5
B |_; 5
o s
D |, 3 1

3. The value of k, for which the matrix E ﬂ is invertible, is
k &1 98 o, e fau smegg {: ﬂ FhIvT 7, B
2 2
(A) k= 3 B) k= 3
©) k= % D) k- % 1
X+Yy Yy+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 UE 3
-3 -3 -3
(A) O (B) 1
(€) -3 (D) -27 1
311/MAY/203B 5 TR 1 2.r.0.



5. If A z{cosa —smoc} and A+ A' =1, then the value of a is

sino cosa

afg A{CCSO‘ _Smﬂ MM A+A =1 8, @ o % 99 8

sina  cosa

(A) (B)

K2
3

N a

(€) (D)

N

n
6

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

Ife A ©h Tar ot omegg R 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

@1 4x-5y-32=0 ¥ fog (4,-6) H1 g 2

3 14
(A) 2 (B) a1
14

(®) 5 (D) a1 1

311/MAY/203B 6 [T



8. Given a function fas f(x)=5x+4, X€R.If g: R— R is inverse of f, then

Th &M f, f(x)=5x+4, x€R g giwifyd j1 afe g: R > R, f w1 wfoelm 2,
ar

(A) g(x)=4x+5 B) glx)=7"—
x—4

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

afe [2%dx = flx)+C 2, A flx) B

(A) 2% (B) 2xlog, 2

2x 2x+1
(©) log, 2 (D) x+1 !

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

A [0,2] ¥ y=x>-3x+2 w1 WY few am 2
(A) 6 B) 4

(C) 2 (D) 0 1

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

C) e D) 1+e 1
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fl (1 - cos2x)
12. lim 12

is equal to

x—0 X
/1
—(1—cos 2x)
lim 2 TR 2
x—0 X
(A) 1 (B) -1
(C) O (D) None of these 1
T 9 w5 T8l
13. If y=cotx®, then 4y is
dx
dy
= cot x° q 24
afe y 2, T g
(A) cosecx® (B) cosecx®-cot x®
(C) —1°cosec ?x® (D) -1°cosecx®-cot x° 1

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

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

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

Teleg ¥ #Had 3x -4y +12z =3 Eﬁ@%

3 19
A 73 TS B 13 TS
(C) 3 ¥ (D) 1 ¥

311/MAY/203B 8 [T
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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 GRW £ 3% |d|=|b |=v2 2,
@ afest @ 3R b F o= w1 B R

@ 5 ®)

n
3

T
(D) -—= 1

© 5

ola

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

7
A 2 B) -
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) & wwhs A 7, B

1 L
W ® -7
©) i% D) +/3 .

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
3L M I HATUhaH AT =AqH, GHT &F % 39 fog W I 7, S

(A) GETA & % T B 2

(B) g&Ta & sl HWR@! (boundary line) W T 8

(C) geTa &= s €T % HY W FaT 8

(D) 39w H A g T
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20. The value of (ix j)-k+1i-J is

(A) O B) 1
) 2 (D) -1 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 yz = 8x, whose focal distance
is 4, are
(b) The sum of the distances of any point on Q. (2,-4)
the ellipse 3x? +4y? =24 from its foci is
R. 42
S.  (-2,4)
wWH—I H wWI—II % T&l fohed @ fieTmsu
wWH—I wWH—II
() WaeEm y? =8x & 3w fag % Fwien, fomeh P. 022
T E gl 4g @
(b) GHgA 3x% +4y? =24 W @ R fog A Q. (2,-4)
ot el | gfe oA g
R. 42
S.  (-2,4)

311/MAY/203B 10 [T



22. Answer the following questions : 1x2=2
ffetRgd sl % I GNT ¢
1
x2+2x+1

R
4x% +2x+1

, then find its maximum value.

(@) If flx)= 2

e flx) = 2, @ o1 IRman WH 1 HifU)

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

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

el YT & U @ 3 Tod HF & fou swmem fafeu

d2
(@ If y=500e”* +600e 7", then =Y =49y.

ax®
d2
afe y=500e™ +600e 7 &, @ Y 49y,
de
3 X
(b) [,3%dx=18
24. Fill in the blanks : 1x2=2
-1
() If f(x)=|§_1|, x(#1)e R, then the range of fis

A f)= "L eler, @ FE oREm 2

| x—1]
(b) If f:R — R is defined as f(x):2x3_1,thenf"1 is , if £~ exists.
I f:R—>R, f(x)=2x>-1 g0 qiwiiya g, @ f~1 , afe £71 @
e 2|
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25. Write True for correct statements and False for incorrect statements : 1x4=4

el HYT & U T 3R Tod wUd & fou sme fafaw .

(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 99 7|

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

1
(c) J‘icos xlog GJr—xjdx =1
2

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

d> 2 dy d°3
QY 39, 2Y_4
dx? dx dx3

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

Tfe p 3 g waW: T sreha gl 1 T @ HIe 8, 9 (2p - 3g) BT @
(-2) :

d2y2 dy d3y

(—QJ +3—=+—==4

dx dx dx

311/MAY/203B 12 [T



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

fomg (1, 2) & B S aTell 3R Feermes 31l W SUe o 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 BG= 2 .

(c) The length of the latus rectum of the parabola y2 =24x is
W y? = 24x % AN hl WS 2l

2 2

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

b2
the points (3, 0) and (32, 2), is :

2 2
XY -1, & faat (3,0) 3R (342,2) ¥ B @ 7,

a’ b?

Ihgal 8

27. Answer the following questions : 1x4=4

fafafea geai & 3w dfvw

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

dy
log| = |=2x+y»?
g(lj Y-

IRl THIHTT log(%j=2x+y T AUH BA T 87

(b) Find the equation of the normal to the curve ay2 — x3 at the point
(am2, am3).

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

311/MAY/203B 13 IR {1 i ke



(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 & B &ea @ Hifw

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

logx & WY sinx &1 FAdhe T b

28. Fill in the blanks : 1x4=4

(a) 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| SR 2 .

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

—sinx coSXx

A Fg=| O5F S @ 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, @ IFAI (-7) B TEEE B .
4 -7 3

311/MAY/203B 14 [T



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 E ;

(c) find the area of the parallelogram having ¢ and B) as diagonals;
(d) for the given vectors a and B, verify (g XZ)Q =a’232 _(5’.5)2;

(e) find |2bxa|;

() for the given vectors, check if @xb =b xa . 1x6=6
A d=i+j+k 3R b=i+] @ RW I qE—

(%) d@-b T A

(@) afesit & 3R p A F e The wiew A RN

() s, fae et @ qu b #, W SEwe WA i

(@) feu Mo wf @ SR b ¥ fow wenfE HIRT fF @ xb)2 = 2262 - (@-B)%:
(8) |2bxd| T Hif;

(%) feu o wfew % forw 7w St fR @@ dxb =bxd #

311/MAY/203B 15 IR {1 i ke



SECTION-B

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

1+x2 -1
X

Wtanll } x#0 WA €1 § Sxh hITrT|

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 = yobR & affya g, 7 aF Tohehl & 3T 7 &1 3T=<s1es :

1,ﬂﬁx>0
flx)=4 0,3 x=0
—1,@%x<0

31. Find the equation of the hyperbola whose eccentricity is /2. 2
o, SRl Iehsar /2 8, &1 FHiw [ i

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

ausy o =(a-b)(b-c)c—-a).

33. For any matrix A of order 3 x 3, prove that (A =A. 2
fog fIfT 6 Ay =A, & A =it 3x3 & ™ J=E =

311/MAY/203B 16 [T



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.

uh fg-smur gfspan + :RxR—)RtIIﬁT—«l'IIEﬁﬁTQ, Ell a*b=|a-b|,Va,beR
g Uiy 81 Site HifSre 6 @fspan « () seafafmg 2 o1 78, (@) gead & =1 78

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.

39 T@1 1 e FTd hIfT S W@e x+y =5 3R 2x-—y-7=0 % ulreded ¥
TR ST & AU X-3187 & TG 2

Or /| 3AYar

Find the distance between the lines 2x+3y =4 and 4x+ 6y =20.
@Rl 2x+3y =4 3N 4x+6y =20 & &= &I gt @ FHifCl

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

Tk y=x>-4x+5 % 98 fog T HIC @ | o W owh wel-tan, csw &
TR 2

Or | AYaT

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

T8 I A i, e wem f(x) = x° —12x2 +36x +17 BEAN R

37. Write the following statements in the form ‘if---then’ : 1x2

(a) It never rains when it is cold.

(b) A quadrilateral is a parallelogram if its diagonals bisect each other.
fafafgd et w1 afe---dr % w9 4§ fdfew -

(%) J& 3T Bl 7, 9 ®ft i & B

(@) wh IgS, G Bl 8 Ale 39k faehul Uh-qE hl gafgwiiad & €|

311/MAY/203B 17 IR {1 i ke



_)
38. If [d|=2, [b|=3 and @-b =4, then find |b -d|. 2
H
afe |d|=2, |b|=3 T a-b=4 2, @ |b-d| 7@ Fifw
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 faeg (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 JifqwecE, fesw TieE 8 @ 3R sl 1@ 1 waTg gFi ATl % ST= sl gl
#1 e R, I Iehegdl T@ BT

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

segg fofa % wam 8 = e fr 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
auise fp ww fog A, B, C 3 D, ok fufa wfew e 4i+5j+k, —j-k,
3i+9j+4k AR —4i+4j+4k &, F9a@™ 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 % Tieur 1 ufEfda e (%) F<0@vs ®1 § 3R
figemes 18l W S T S-S Hl Hl Fa HINT qUT (@) Al §9 H SR gAY
Y gAdd d% ©9 i oars Wt a9 Hifm)

311/MAY/203B 18 [T



42,

43.

44,

45.

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
AT N |t WA E@Nel R =¥ @ 3R NxN W Th HEY R ®
S (a, b)R(c, d)< ad=bc V (a, b), (¢, d)e Nx N gN 9Rwea 8| sy f R,

Nx N ® U$ Tuqed dae gl

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

g T 76 x=0, x=4, y=4 3T y=0 & fR = % 7%t 1 7% y? = 4x 3K
x? =4y o9 susw 9 A fowtea w2

Or | AYaT

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

K2
4

sech(1+x2)dy+2xtanydx=O Eﬁ‘aﬂ %lléq, ﬁ?T[TI??IT%% x=1WYy= %I

K2
4

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

fl(x)= Jx? -4 in the interval [2, 4]. 6

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

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

BeM f(x)=el"* % fau, st (-1, 1] ¥, U0 %y @ geta S

in the interval [-1, 1].

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

= wfeei & armid Z = 5x+ 2y &1 Fdadiwtr 3R AferehaHie HIfT

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

311/MAY/203B 19 IR {1 i ke



Or | 3JF9ar

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 fhOM % 9E T TE o TEEHS IJathi A 3R B Hl M &8l A THR & IaGh
H 10% TTEgeH 3R 5% Bk TS BaT 21 B THR o 36tk § 6% HA15esH 3R
10% ®IEhIRes The Biar 81 @a 6 gl i fufa o1 whiew 0 % 9¢ 98 9@ &
for =8 wEe 91 W & o FA-F-HA 14%01;”07-“'5\'@37[343'{ 14 feho UTo HITHITH
g 1 AETIRdT Bt Bl A TR & 39k i hmd T5 Ui fho WMo 3T B TR &
I 1 FHmd T3 Ufd foho Wo BI YA TWT ARG W SERIHAT I U HH & 1w
TAh ThR o fehdd feho WMo Ieeh o1 I fomanm ST =faw? 38 Twen =t Rgess Tum™e
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