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

1.

2.

5

6. 1 of any doubt or_co ion in the Question Paper; the

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.
(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 1anguage you havé choseﬁ to ;
the box provided in the Answer-Book. o R

(b) If you choose to write the answer in the langliage other than Hmd1 and

English, the responsibility for any errors/mistakes in ;
questions will be yours, only. . understanding the

English version
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MATHEMATICS
i
. 100

(311) -
Time : 3 Hours ] [ Maximum Marks :
a3 9% | [ quif® : 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 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 1 mark each)
and Question No. 29 carries 6 marks (with 6 sub-parts of 1 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

(a)
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.
fRw: () 39 YE-9 8 o 45 TE &l
(i) @ty sifEE 2

(iii) o W ¥ 3% 9% md fy M E
(iv) @vs-x § wfmufad & :
(a) WWI@ZO(@WW%W(MCQS),WJaiﬁw)lmmﬁ
ﬁqmwﬁwﬁﬁammﬁmaﬁwmﬁ
(b) T FE 21 & 29 (TS TFR F TE) | A T 21 ¥ 24 T IIF 2 3% 6
%(ﬁaﬁzwé,m1%%),93#11@125%28%9@343#@%
(ﬁaﬁarswmé,m1aimw)awmﬁ@129as%q53i—csﬁqqq-;(w
6 SauTT &, Y% 1 37 )| TAF & g 16T T G b IgER = I 9y v
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(v) @vs—= # giyfea &
(a) ¥ GET 30 ¥ 38 (A AT FHR % W, T&AF 2 3 )

(b) ¥ E@ 39 ¥ 43 (AYTIT THR & T, TAh 4 3 1)

(c) % & 44 31 45 (HF-3IT THR % TH, TIH 6 3Hh H1)

Qg9 % H© Y U iaies fawed fear mr 31 T8 wwt #§ feu T famedt § @ el o
FI AT B

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

aft gl & I IOl @ TE SW-gian ¥ & fad)

(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. _
39 YH-YT W) Ygt & fow 15 fome # @ R }1 wA-w w1 A Qo |

0:15 W AT FTEI ATE 2:15 N A 2:30 T T TH HAG WI-T H TG 3R
gt F A § IH-YEH W HIE I, =

'SECTION-A
@us—AH

={1, 2, 3}. A reflexive relation in set A is
"= A={, 2,3} ﬁmw%lqgaﬂAqt@ragwaaa%
9/"3 ={(1, 1), (2, 2); (3, 3)}

(A) R={1,2), 1 3}
(D) R={3 1) 2, 1), (1 1} 1

1. Given set A

© R={11,(22),((3 1,3}
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2 g
3. The value of k, for which the matrix [ 4] is invertible, is

LI:
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(A) k= B) k=

1y

A
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N[Ww wlN
ll
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(C) k=

X+y y+z z+x
Y is
-3

Z

4. The value of the determinant
' -3

A TR R T
b «'A"“'is
A Myt Yy, =

gp o
et

xX+y y+z z+x|
aifos | 2 X Y % UF 3
: -3, =8 =3

.,,ﬁ.
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ﬂ!%]:em
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@) 0 B) 1
| (D) -27
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5. If A=[¢OSOt -sma} and A+ A'=1, then the value of a is

sina cosa

gfe A=[°°SOt 'Sma] A A+A' =] %, @ o F AW ¢

sina coso

12933 i
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pofll o
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(A) 2
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(D)

T
(€) r

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

ﬁA@ﬁmaﬁm%m&miéﬂ 3, @ (T+AP-3A T 7

A) I (B) 2A

.I|l.|"l|| l,l“ql mmuu 'm.l
¥ | [! ‘
lt‘lr:::lll l ML l I]‘ l;mll

A
() 3I D)

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

o A o5y 22=0 i (4,-6) i@ ¢

e
B &

AT

| w

(A)

D) 14 ' i
7 ——
(C) '5- Va4l
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g. Given a function fas f(x)=5x+4, xeR.If g:R> R is inverse of f; then

T B f, f(x)=5x+4, xeR g w21 ak g:R=> R, f 1 SR 2

a
| " % 5
(A) glx)=4x+5 E (B) g(x):z—x—:'g
o 2 ;
© gbo====2 = ) g-5e-d
9. If [2¥dx=f(x)+C, then f{x) is
At [2%dx= flx)+C &, flx) 2
(A) 2% (B) 2xlog, 2
X gj:—:::f (D) 2x+1 1
(C) loge2 ::;::———‘-; x+1
10. The local minimum value of y=x* =3x+2 in the interval [0, 2] is
w0 [0,2] 3 y= x%-3x+2 Hmﬁﬁgm%
(A) 6 (B) 4
C) 2 (D) O 1
11, If f(x)=e* and g()=108c%, then 1' f)(x) is
R flx)= oX Ul glx)=1loge X, @ (gof 1_} (x) &
A) 0 j;—% (B) 1 | |
| (D) 1+e . : 1
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J—(l cos 2x)
12. lim is equal to
x—0 X
\/I(l—cos 2x)
lim 42 T 3
x—0 X
(A) 1 (B) -1
(C) O (D) None of these 1
TH ¥ HE T

13. If y=cotx®, then % is
d
=cotx® 2, at £¥
I y 2 =
(A) cosecx® (B) cosecx®-cot x°
1

(©) —1°cosec ?x® _ o (D) -1°cosecx®-cotx®

14. The integrating factor of the deferentlal equation (x-y )dy +ydx =0 is
aFa g (x - y3)dy +ydx =0 mmﬁo—cﬂw%

A —x (B) logx
© y (D) -y 1
15. The distance of the plane 3x-4y+12z=3 from the origin is
19 .
(A) % unit (B) 13 units
(C) 3 units o5 (D) 1 unit 1
q\aﬁg%w 3x-4y+12z=3 :—@%
3 G
e B) 5 W

tll1 ![l
K.

(A)

ﬂll
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16 IffOrnQn
then the :E;?evgzgjeaéndb axb 1Saumtvectorand|a| Ibl-sf—,
n the vectors @ and b
e e s - 2
a afesi @ iﬁnb% dxb Wmmaaﬁum:ﬁﬁ:ﬁa
d 3 b & fiw = Bw i

(A) ®)

JE
3

(€)

ola N3

T
D) —35
17. The i :
e intercept cut by the plane 2x-y+2z+7 =0 on the x-axis is
THAA 2x-y+2z+7 =0 U x-378 | FHE T4 Ad-TS 8

(A /@;/Z
2

7 3
© -3 (D) -2 | 1

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

p &1 WM, fEF R p +j+k) T S A R, 2
1

1 .
B ® -7
1
(CISami (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 pp

(B) at the boundary line of the feasible region M

( at the corner point of the boundary of the feasible region wd
, .

/D) None of the above
g7 % 39 fig W &}, S
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20. The value of (ixj)-k+i-] is
(ixj)k+i-j = 7@ 2

(A) O

B) 1
) 2 (D) -1 1
2Y. Match Column—I with the right option of Column—II : | 1x2=2
Column—I | Column—II
(@) The coordinates of the point on the P, 2.0
parabola y? = 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.r (-2, 4)
wW—I ® WYI—II % Td feen @ fremsy -
wa—I WA—II
(ajwy—Sx%Wﬁi*ﬁ%Wm P. 242
Tt 4 gl 4 8, ;
(b) adqﬁ 3x2+4y2=24 tltﬁi‘m?ﬂﬁﬁ@ﬁ Qui(2, =4
s TR @ gft A
R 4./
S ta(-2,4)
,Ml,j | 1O
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1x2=2
22. Answer the following questions : |

ﬁqﬁﬂﬁa SIQ:i'I % RESEE éllﬁq .
1
(@ If f(x)= 5 , then find its maximum value.
4x° +2x+1 -

e fix)= ———% ?ﬁmaﬁwmm@ﬁm

3
x+2x1 :.ng

mmmmﬁwmmmﬁml

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

e U & foT ae IR e wud & o smem fafEw

d2y

T -7x

00 then 49y
(a) If y=500e’™ +600e

‘—:

feg?
If2 y=500e’* +600e "% %, a}-..*-—y= 49y.
{ZQ
(b) j;sxdx=18 £
24, Fill in the blanks : : 1x2=2
(a) If f(x)= T L, x(# 1) € R, then the range of fis !
| Feu
aﬁf(x):lx'll, x(#l)eR,?ﬁ_l?TqﬁH(% )
(b) If f:ROR s defined as f(x)- -2x -1,then flis _ if Tl exinte:
-1 o
oz f:R—-> R, flx)= 2x—1‘§’RT_ ?a’ff% _ Rk

‘Uhnati Eflucmalﬂons
9899436384, 96543%8279



/ (5/ Write True for correct statements and False for incorrect statements - 1x4< 4

H@w%mmaﬂtmm%mmm

_(a) Rolle’s theorem is applicable for the function f(x)=x in the interval

i [-1,1].

;:_"_ BT f(x) = x %%qm‘[—l,l]mﬁﬁwuﬁﬁéﬂ%l

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

g
L"ll

l .

i
¥
T \Q_.,ul'

L .
I_zlcosxlog(i+xjdx=1 ()
2

L

¥
'\
i

.

U
Jim
|

1
¥
|,|\ll

|
|

If p and g are the degree and order of the differential equation

iy |
|llf'~\
]Y\'

7
e
il

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

RUWHH
l'-ll

W
lnul|

I

g uﬁpﬁqm:ﬁﬁwmﬁm@aﬁﬁﬁ,?ﬁ (2p_3q)@?ﬂ%
(-2) :
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gl

)
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|Ir|ll -Ilmml

3
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26. Fill in the blanks : : | 1x4=4
7 ] ‘
i W # Wi

(a) The equation of the line which passes through the point (1,-2) and
cuts off equal intercepts on the axes is : Yt
g (1, —Q)ﬁ@waﬁmﬁaﬁxﬁ@r@aaﬁmw%mmmaﬁﬁ
Eaik:icu i S

£ 3
-a.t._.df—

===j
(b) The radius of the circle x +y’§f-_8x+10y 12'=10 ISQ———
9d x +y2 8x +10y - 12=0 ﬁ*ﬁw'@___

2_, i
(c) The length of the latus rectum of the parabola y 24x is (k.
TEeE y© =24x % s 6 e R

()‘frl < }} (/ ’l
: h passes through

2
X" Yy
(d) The eccentricity of the hyperbo&la :_EQ_—I whi€
the points (3, 0) and (342, 2), s

_______,__———
.:v

,u

S

W—-Q——-—=1 aﬁﬁ@aﬁfgmaﬁt(s( z)ﬁaatgm?n% &l
b2

(s

i
)
L

>
ot

(.

ions : 1x4=4
27. Answer the following questions :

PrfrRad Wl % I QN

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

1og(%xy-J=2x+y? 3

EeicaUl 10g(%)=2x+y 1. T HT 87

(b)/ Find the equatxon of the normaﬂaft_o the curve gy? = x® at the point

(am?2, am’)- &

o ﬂhnﬁéﬁmﬁducla&lons
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() Find the area of the region bounded by the curve ¥= x® and the line

y=4:
a’%y=x2wi'@1y=4ﬁﬁi@ﬁ?ﬂwmm'

(d) Find the derivative of sinx wrt log x -

logx & WU sinx W-‘ﬂﬂ Hifre)

|"L

| ,!.'il

s “II!II]H

o

) 1x4=¢

28. Fill in the blanks :
o @Al =1 i

o
I

nu:‘l‘. Eijhll

I

(@) If A is a square matrix of order 2, then |KA| is equal to
e A ®ife 2 F TH F AR 8, A |KA| SR B .

(b) If F(x)=,:co,sx smx] then R{x)F(y) is equal to F ().
—SInx CcosX

Tyl

afe F(x)=[°°,s?‘ Smx] 2 AF(Fly) TEREF(___).
—sinx cosx -
() If xeN and I then the value of x is
-3x 2x
x+3 -2
=8 g, d x % AH
Ife xeN 3R o ol g, d x 2
5 6 -3 = %
(d 1If A=|-4 3 2|, then thef_c ofactor of element (-7) is
-4 -7 3 :"
5 6 -3 ot

qfe A=|-4 3 2 %a’raqaqa—(-ﬂmas@vg%

~ Unnati'Educations
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S &L

zsyét d=i+j+k and =i,
- ; =1+j be the two vectors. Then—

(@) find @.p:

(b) find the unit vector perpendicular to both the vectors a@ and b;
(¢) find the area of the parallelbgram.having 2 and b as diagonals;
(d) for the given vectors @ and b, verify @xb)2 =a2b2-(@ B)?;
(e) find |2b x@|;

L

() for the given vectors, check if @axb =b xa . 1x6=6

UM d=i+j+k 3 b=i+j q aRw F Tw—

(%) d-b FW Ha | -
(@) afesit @ 3R p A F A F wRY T HIRAC

(1) auREqs, Res et d qwn b €, @ daea W AR

(@) fu T aRe @ s b % for wenfm B B (@ xb)2 =a2b2 - (@ . 5)2;

(®) |2bx3a| TA HIT

X F“’Ql)?i“fﬁ’”‘iﬁ“ﬁ‘EcI” ‘dations
| 9899436384, 9649499279




SECTION-B
g us—d

-1 1= 1

30. Express the function tan { ], x # 0 in the simplest form. 5
e

il 1+x? =1 .
Heq tan —— =i x#0  TATH ®9 ° =H S|

Or |/ 3¥ar

Show that the function f:R — R defined by

1,if x>0
flx)=1 0,if x=0
-1, if x<O

is neither one-one nor onto.

ST 36 B £ R — R, S F wbr & aftwfi 2, 7t Uahehl @ 31X 7 €t a1=oes :

1,ag x>0
f(x) = 0) -q-& x=0
-1, 3¢ x<0
ﬁl. Find the equation of the hy@ola whose eccentricity is /2. 2
S
T stfawaem, R Sche@ V2 8, F G W il -
1 a bc
V Show that [1 b ca|=(a-b)b-c)lc—a). 2
e wab 4‘
1 a bc
ez B (1 b ca|=(a-b)b-c)lc—-a).
|1 ¢ ab

33. For any matrix A of order 3 x 3, prove that (A} =

“Ohriati Edu ""’W%ions 3
908944136384, 965427997



@ Considegiing binary operation * . RxR > R defined as a*b=|a -bl,

-/ Y a, li € R. Check if the operation s is (@) commutative, (b) associative 5
or not.

W T3l WM« Rx R R w fraw Hifwe, A ab=la-blVa beR
ARG }1 St Al 1w o () wibig @ @, (@) e g @ T

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.

W}@Wmmﬁﬁ{qﬁ}@ﬁ xX+y=5 AR 2x-y-7=0 ¥ wfrede |
‘aﬁmm%‘d&nx—aﬁ%w’m%l

Or /| HYan

Find the distance between the lines 2x+3y=4 and 4x+6y=20.
WA 2x+3y =4 3R 4x+6y =20 % = $ gt 79 Fifvw)

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

parallel to x-axis. _ 2
TH y=x°-4x+5 F 98 Frg T A B R T | wdi-En, com
=R R
| or / eran

Find the interval in which the function
fl(x)= x3 —12x?% +36x +17 is decreasing.

T8 e W@ AT, TEd wem fx)= x® -12x? +36x+17 TEwE 2

f gven by

;’f. Write the following statements in the form 4f:--:then’ : 1x2=2

(a) It never rains when it is cold.

(b) A quadrilateral is a parallelogram if its diagonals bisect each other.,
frferfaa woi # Afe- @ H v A T
() o o Bt &, A Pt T E

@ =Rt F&‘ﬁ“&ﬁﬁ?ﬁ§
| 9899436384, 9654979279
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38. If |d|=2

=3

,|D|=3 and @-b =4, then find [b-d|. ;
— ~

o |2 |=2, |b|=3 @& @-b :

—4 %, @ |b-a| Fa Hm

Or [/ 3¥uar
) . : x+2 y+l1 z-3 :
Find the point on the line s T a3 at a distance 3,/2 from the
point (1, 2, 3).
%@1x;'z:y;l:z;sm%ﬁgmﬁmmﬁﬁ@(l,z,&ﬁqﬁsﬁm

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

38 Jfaaeer, frasr ifteia 8 R ok vyt g &t =g i AIET % e i gh
e B, N bl F I .

Using matrix method, solve the following system of equations :

&

4
7 gy R F wm @ i e Fer ® gw SN
2x+y-3z=13
3x+2y+z=4
X+2y-z=8

Show that the four points A, B, C and D, whose position vectors

41.
~j-k, 3i+9j+4k and -4i+4j+4k respectively, are
4

are 4i+5j+k,
coplanar.

qise f% IR fag A, B, C 3R D, s f&ufa afewr wawn: 4z+51+k, -j-k,
3i+9j+4k 3R -4i+4j+4k B, WA Bl

Or [/ J«ar
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. '

AT 4x— 5y +62-60=0 % GHIHW H TRakid T (F) @S &9 H AN
i aret W H1R T rEvet F it T FINT g1 (@) sfre w9 § oK g

"Unhnhati ' Educations
9849236384, '965421Y9%Y



42. Let N be the set of all natural numbers and let R be a relation on N x N
defined by (a, b)R(c, d) « ad = be V (a, b), (¢, d) € N x N . Show that RisSa
equivalence relation on Nx N.

TN Wy densd w o & ok NxN ® T @ K3
N (@ BIR(c, d) & ad =be ¥ (a, b), ¢, d)e Nx N q0 woe & e & K
Nx N W T w9ged G99 3 2l

e ey o e

G\ @

et S
I ":MI“ "y

iy

o

43. Prove that the curves y2 = 4x and ix2= 4y divide the area of the square )
bounded by x=0, x=4, y=4 and ;f—‘*O into three equal parts. e

Rirg BT B x=0, x=4, y=4 3K y<0.8 Rk = % dorwar 1 T Y~ = 4x 3N
x? =4y 9 e wm A fenia s #

Or | ¥a1
T
Solve sec? y(1 + x%)dy +2xtanydx =0, given that Y= when x=1.

sec? y(1+ x?)dy + 2xtanydx = 0 ﬁeacfrm,ﬁmw%ﬁ;xﬂ w yz_z 3

I

"

Fm']‘
h-.mu

el

,4{ Verify Lagrange’s mean value th{é—'?m for the function f defined as Na-

i'et

il

f(x)=\/x2 -4 in the interval [2,4].:;__;; _ r6
w [l =2 -4 ¥ o, s (2, 4] §, @i B o uw v ) weh

ity

Or [ HYaT

Verify Rolle’s theorem for the function f(x)= =%’ in the interval [-1, 1].
s flx)=e X % R, s [F1,1] ®, T F T H Fe Hifvrg

I v

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

firr el % w2 =5x+2y W NS o fmwim S

£ 3

x-2y <2, 3x+2y <127, -3x+2y<3
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Or | 3¥yan

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 soj]
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 T3 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 ah_EPP Also, obtain the feasible region
corresponding to the constraints. ~=~“

wH PN % U Q1 @E % TgEhe 9 A 3R B &l gl }1 A TER & 39
H 10% TENE 3R 5% BIERNH TR BT 81 B TR & 90 A 6% ATEESH 3R
10% ®IEhIh TR alar 21 €a 6 g i Ry =1 wlian +6 % 9¢ I8 9= ™
for o=t wHe A1 W F ToIU HH-B-F0 14 foho UTo ATgIem 3R 14 FFo UTo Hiewifs
g I AETTHAT Bl 21 A THR F Iak hHI Hma €5 ufd o UTe 3R B UHR &
I i hima T3 wfa fFo WMo B Haw WY AT W AETIHAT B T HE * fog
T THR & fhae oo WMo I 1 IUFRT ke IHT T1TRT? 50 THEN I e TmA
m%mﬁwﬁmum%-mwm@mmwl

ety
{1 J’
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