This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.
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2.
General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.
2 Please check the Question Paper to verify that the total pages and total number of questions contained in

the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
3 Making any identification mark ja. the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to di ification of'the candidate.
4 Write your Question Paper No. 65/0SS/1, Set—|A] on the Answer-Book.
5 (@)  The Question Pap English/Hindi medium only. However, if you wish, you can answer in any
one of the lan @]isted below :
English, Hin rdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, K ni, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are ired 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 question will be yours only.
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Ffedr | il wr R head Sah! |

65/0SS/1-311-A | 1 ﬁ [ Contd...

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.
(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.
(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.
(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.
(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.
(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are g'vé§n some_questions. In such questions, you have to attempt
only one ¢ .
fer: () =@ us&é@r # pa 33097 ¥, St A wust o, ‘@, @ qan T H fawilva ¥
(ii) ' H gt HE 19 10 9% Sgiasad 99T ¥, R Qs % f\u 1 o
ﬁr%‘d%lmuaﬁﬁ (A), (B), (C) qur (D) ot faeed fauw 7w ¥, 9 &5 ws
TEN 213Nl |1 foeheq g & qun oTuel Sa-gRaawt ¥ (A), (B), (C) st
(D) T &1 &, IO & &Y § T T 37 Y91 & IAX o9 & U pls SAfaiiead
qHYE e s
(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|
(iv) @oe—‘® ¥ g €A 17 § 28 T T IqNT U & AT Y o 4 37k Fraifea 2|
(v) @UE—‘T ¥ U W& 29 ¥ 33 T IH-IAUA YT & qUT YAH % 6 3 (aiia & |
(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala
faepea €1 T8 AW UeAl H ¥ Udl U @ fawbed ' Il S|
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SECTION - A

gog — A

1  The direction ratios of the line 6x—5=3y—-1=2z+4 are : 1
W 6x-5=3y—-1=2z+4 & fix oqum ¥ :

A) 5. 1,4 B) 6, 3,2
C lll D 21_2
© 63 2 (D) 6 3
2 If A:{ > } and 4+ B is an identity matrix, then matrix B.is : 1
tqu'Az{ 0&3&1A+Bq—oﬁs'cﬁr§em{g%,?ﬁaﬁ%3€m:
4 0] 6 0
A 15 2] B 12
(4 0] gQ\Q‘& 4 0
© |5 1] ® |5
\Q‘Z}
&Q
RN
3 I 5 dx is equal to : 1
x“+4

jzl dx SUE ¥

x“+4
-1X .1 X
(A) tan —+c (B) sm —+c
2 2
C ltan_1£+c D 110 x+2 +c
©) 3 > (D) 7 logi—
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lim sin? 5x

4 XQOV is equal to : 1
lim sin? 5x
x>0 2 W % :
3x
o B b 3
» 5 B) 3
o B o 3
© 3 D) -
5 If 4 is an invertible matrix of order 3 and |A| =35, then |adj A| is : 1
e A ®9 3 H HohANT oegE ¥ oqdr [4|=5 ¥, o |adj 4| Em
(A) 25 (B) 125
(C) 625 D) 5
. 4 3-x| ...
6 For what value of x, the matrix 4= 3 is singular ? 1
- +x

x%ﬁHHW%WWA:V 3_16365@?[%?

-3 ol+x
S
5 Q
A) = &S\\ (B) -13
5 N 13
© 3 @% ®) -—
X241
7 If f(x)= >~ then f'(1) is 1
2
mﬂwﬁﬁ%afm%
1 1
(A) ) (B) i)
3
(©) ) (D) 1
65/0SS/1-311-A | 4 ﬁ [ Contd...

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

8  The interval in which the function f(x)=cosx in (0,27) is 1
increasing is :

T8 ot frad wew f(x)=cosx, (0,2n) W, 9N ¥

(A) (0,m) (B) (m 2n)

T 371
(©) (0, 2TC) (D) (5»7}

3 2
9  The degree of the differential equation 2d—y+3 ﬂ +5d—y+y 0is: 1
x> dx? dx

3
3 2
ST THIBT Zdy 3[612] +5%+y:0 H BT T
X

x> dx
(A) 1 B)« 2
©) 3 (D) 4
$
N
10 Which one of the@(zﬂowmg sentences is not a statement ? 1

(A) 7 is an @‘ number.

(B) V3 is not a‘rational number.
(C) Mathematies is a difficult subject.

(D) There are 10 months in a year.
= el o BN A U e BUd el § 7
(A) 7 us faww €@ B

(B) 3 ww ufdm dem T ¥
(C) TG U HM fawa |
(D) s a8 ¥ 10 7N 3 ¥
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s — 9
11 If f:{4.6,7} >{1,2,4} and g:{1,2,4} >{1.5,6} be defined 2
as /=1{(4.2).(6.4).(7.1)} and g={(2.1),(1.6).(4.5)}, then define gof.
afs f:{4.6,7} > {1.2,4} T g:{1,2.4} > {156} 38 wR ufewig ¥ 6
F={(4.2).(6.4).(7.1)} qan g ={(2.1).(L6).(4.5)}, & gof ufeeniftra i
) 2
12 Show that the tangents to the curve y =3x"-5x+2 at (1, 0) and 3 0 2
are at right angles.

2 .
9itsn B @y =3x% —5x+2 W Rea Rgati (1L 0) @en [?Oj TR el @
T B

$
13 Find the second ord erivative of tanx+10g(sinx) W.r.t. X 2
\Q‘Z}
x & wy, tandFlog(sinx) &1 g@d HfE &1 orawE TG BT
S
14 For the principal values, evaluate 2
tan_l1+cos_1(—lj+sin_l(—l)
2 2
g AFl % fag
tan"'1+cos™! 1 +sin”! 1
> S| @ A HIFT |
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15 Find the value of )\ for which the vectors 2

N A A N —> A A N
a=3i-6j+9k and b=-2i+4;j+rk are

(1) parallel (ii) perpendicular.

A B OAF T BT fs Rie @R @ =376 49k @

- N A N
b==-2i+4j+\k

(i) s ¥ (ii) weq 2|

OR / 3t¥an

Find the angle between the planes e (? + ; =2 ]Ag) =35 and Pt (2? - ; - lAc) =6.

. >N N a7 \6® L P N
qal r-(z+]—2k%%%\ﬁeﬂ F(2i—j—k)=6 % d= B B TG BT
NS
N
S
16 Write (i) converse and (ii) contrapositive of the statement 2

"If a number.is divisible by 3, then the sum of its digits is divisible by 3".

HI A By @ 3 ¥ fawiia B B, O SEw ol @ wis 3 @ fawfea
B B

# (1) faam qor (i) wiqermes fatag)
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SECTION - C

g — 9

17 If A':[—3 5 2] and B:[l 6 —4], then verify that (AB)':B'A'. 4

aft A'=[-3 5 2] @ B=[1 6 -4]| %, o watu@ @i % (4B)'=B'4'

18 Find whether the relation R on the set Z of all integers defined by 4
(x.y)eR< x—y is divisible by 3, is an equivalence relation on Z.

T w5 quife et & @ Z ¥ w9y R (x, y)eRe x-y,
39 fqwiv ear ¢ & uRWig 2, ® Z W U% aNged Iy g 7

19 If the function f (x) defined by 4

x> —ax+b , X<

f(x): 2x -1 ,3\ <5
2ax-3b 3 <x
&>
&Q
is continuou%%or all xR, then find the values of a and 5.

afe wew S (x) S

x> —ax+b , x<3
F(x)=42x-1 , 3<x<5
2ax-3b , S5<x

T IR %, @ xeR W 9dd T, Al @ 99T b & WA I BT
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OR / syt

Draw a sketch of the region bounded by the curve y2 =4x and the lines

x=1 and x =4 using integration, find the area of this bounded region.

qH > =4x TAT @B =1 T x =4 & T "R & & TE G qon FHHAT
H TR B 3T 3@ Y & & &Fma T S|

21 For any three vectors Z, Z,?, prove that 4
e e T T
[ a+c a+b+c]=0

#E dm aRi Z,Z,?\@“«m firz. B

Q’g\
e §—>
[ a+c a@c]zO
@$
OR / 1@t
> o >
If a,p, ¢ are three vectors such that Z+Z+?:8, then prove that
e - T T
axph=bxc=cxa
> > >
aft dF WRA g, b.c MR ER a4 ptce=0 % @ R v fH
e - e T
axphp=bxc=cxa-
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22 Find the derivative of tan™! (\/l-l-xz +x] with respect to x. 4

tan”! (J1+x2 +xj o 1 % TiE Ewe T B

4
23 Evaluate I(\x—1\+]x—2])dx, 4
1

4
[(x=1[+|x-2))ax =1 == s i
1

24 Find the equation of the plane passing through. the point (-1, 2, 1) and 4
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4).

g (-1, 2, 1) ¥ &Y 9 a0 S§ 9HaW Dl GHIGIT 3G dHie S fags
(-3, 1,2)am(2,3,4)g\€maﬁ§é%@wm%n

N
&
. & dy
25 If 3sm(xy)%g§®s(xy)z$, then find - 4

afe 3sin(xy)+4cos(xy)=5 2, @ % A BT |
OR / 319t

4

If x¥ =y”, then find e

d
TR x =y %,a‘rd—z T HiR
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26 Find 4

A DT
4
J.—z T v
2x° +x-1
27 Prove that 4
g wifsg
-1 1 -1 1 -1 1 -1 1 T
tan —+tan —+tan —+tan —=—
3 5 7 8 4
28 Using properties of determinants, prove that 4
ARl % TueH TC s »ifwg {6
S

Q
a—b—c&Q\Za 2a
S (asbre)
2b b—c—a 2b —(a+b+c)
2¢c 2e c—a-b
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SECTION - D

g — ¢

29 Prove that the area of right angled triangle of given hypotenuse is maximum 6
when the triangle is isosceles.

fom @ivg % fig o fqeet o g9aior Brsr @& eewa stfudad e S99
s gefgag B

30 Solve the following system of equations using matrices : 6
3x+y—-2z=-5
X+y+z=5
4x+2y+3z=16
amege fafer @1y B gU fE wEmen @ e Bl e @iy
3x+y—-2z=-5
X+y+z=95 gQ\Q@
&6
4x+2y+3z=1§§p
Q

@$

31 Find the particular solution of the differential equation 6

d [
xd_z:y_ Xt +y? given that y=1 when x=0.

d
STgh THIH LT xd—i=y—\/x2+y2 %1 fafite & sq oo, fm g fe y =1

Wg x=0 Bl

OR / stan
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32

Find the particular solution of the differential equation

2 d 1
(x —l)dy+2xy— . given y (0) = 0.

1
5 lwﬁﬁmwmaﬁﬁr@ﬁm%ﬁﬁ

X —

Tahd FHIHTT (x —1)Zy+2xy=
X

y(0) =0 %I

Show that the lines 6

-
r

=—(?+3}+5!€)+k(3?+5}+7/§) and

-
r

:(2;+4} +6l§)+ u(?+4} +7l§)
are coplanar. Find the Cartesian equation of the plane containing these lines.

gyizu f @

@Q
.
r=—(l+3]+5k),b@£(3z+5]+7k) qe
&Q
7:(2z+41 k) (i 47 +7k)

JIAO ¥ |/SH-TUa B BT GHG 30 BN Ed ¥ @] g #)

OR / tqan

Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, —1, 6).

fagat (3, -1, 2), (5, 2, 4) qun (-1, -1, 6) & Fruif@ awaa & f§g
(1, -1, 2) & g1 s/d +wfSg
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33 A manufacturer makes almirahs and trunks. He has two Machines 6
A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?

ep i ST@ieadt qan o amar o | 99h Ui &1 "W A dur B €1 Us S
B T b T g A WX 3 HE gur A" B WX ot 3 ®e oravds ¥ TS
36 B W A "M A WX 3 " gur "HiM B WX 2 ¢ emasdd @l " A
qar B widies sifieeaw sems: 18 €S dar 15 °@¢ & &M &Y ¥&dl ¢l 98 Uh
e TX T 800 T UHh <o WX % 700 HHMGT ¥ W Uh (g WITHH IHET
% &9 H fafau| se@ &0 §d diwe {6 sifiean @ 9m & fae 98 wfafe
fopal ofeETdl qen g S Y

&
&

S

S
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww e ¥ |

Roll No. Code No. 65/0SS/1
AIHAH S .
setie | B
MATHEMATICS
311)

Day and Date of Examination
(avem =1 Tt 7 i)
Signature of Invigilators 1.
(Friaet & saEn)

2.
General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.
2 Please check the Question Paper to verify that the total pages and total number of questions contained in

the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
3 Making any identification mark ja. the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to di ification of'the candidate.
4 Write your Question Paper No. 65/0SS5/1, Set— on the Answer-Book.
5 (@)  The Question Pap English/Hindi medium only. However, if you wish, you can answer in any
one of the lan @]isted below :
English, Hin rdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, K ni, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are ired 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 question will be yours only.
A 31 :
1 &edl U9T—Usi % Ueel IS UX 37U STk 1asd fag |
2 PUA UST-US IS o (% UST-US b Pl NSl qUT YAl I IaW! of HE&T & FAAA! OH J6 b TEE S
BT ¢ 1 39 91 DI S A BT A (6 H9T B &4 H 2|
3 Iu-giaw ¥ wsaH-fag g srerer fafdse el & eifdiiead wel Y ormHie faes ux adenedt @ s
SEAT S
4 oo SET-gRAE T TS B FIS HE 65/0SS/1, - [B] g
5 (®) H9T-U ha [Ed)/SsT qreay ¥ | e o, afy ey o @ T & 1 fendt wen wron F S © ehd &
AR, TUTel, B, Hepd Sl R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
(@) afg omg &y ud oy & arfaivea frel o wwr & I forad ¥, o woHl &l g9e™ § &N arr
Ffedr | il wr R head Sah! |
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Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.
(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.
(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.
(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.
(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.
(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are g'vé§n some_questions. In such questions, you have to attempt
only one ¢ .
fer: () =@ us&é@r # pa 33097 ¥, St A wust o, ‘@, @ qan T H fawilva ¥
(ii) ' H gt HE 19 10 9% Sgiasad 99T ¥, R Qs % f\u 1 o
ﬁr%‘d%lmuaﬁﬁ (A), (B), (C) qur (D) ot faeed fauw 7w ¥, 9 &5 ws
TEN 213Nl |1 foeheq g & qun oTuel Sa-gRaawt ¥ (A), (B), (C) st
(D) T &1 &, IO & &Y § T T 37 Y91 & IAX o9 & U pls SAfaiiead
qHYE e s
(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|
(iv) @oe—‘® ¥ g €A 17 § 28 T T IqNT U & AT Y o 4 37k Fraifea 2|
(v) @UE—‘T ¥ U W& 29 ¥ 33 T IH-IAUA YT & qUT YAH % 6 3 (aiia & |
(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala
faepea €1 T8 AW UeAl H ¥ Udl U @ fawbed ' Il S|
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SECTION - A

gE — F
. 2
im sin” Sx
1 il_rﬁ)—z is equal to : 1
3x
lim sin? 5x
¥0 3 SUEX ¥
3x
(A) 9 (B) 3
o B 5 2
©) 3 (D) 5
2 If A:{ | 5} and 24+ B as a zero matrix, ‘then matrix B is : 1
-2 3
aﬁ:A{ }aw2A+BQvﬁsﬁa@§%ﬁha@§Bsﬁm:
] N ] _
4 6 g\\Q 4 3
A2 —10] 39 ® 12 s
L \Q(b' L _
_ Q _ -
4 -6 4 -6
© 12 —1% D15 0]
3 The interval in which the function f(x)=cosx in (0,2n) is 1

increasing is :

qE AU TEH ®wad f(x):cosx, (0,27[) W, 9gIE T ¢

(A) (0,7) B) (= 2n)

T 371

(C) (0,2n) (D) (5»7j
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4  Which one of the following sentences is not a statement ? 1

(A) 7 is an odd number.

(B) V3 is not a rational number.
(C) Mathematics is a difficult subject.

(D) There are 10 months in a year.
e el o BN W U e BUd el § 7
(A) 7 ws fowm @ ¥

(B) 3 wh ufim wem W ¥
(C) Tia Usp HoM fawa |
(D) mF a¢ ¥ 10 7R T T

5 For what value of x, the matrix 4=
-3 I+x

x} 1s singular ? 1

x%ﬁﬁanﬁ%ﬁrqam;sA:F 3_1?3(_95’4”?[%?

-3 1+x
S
g\

5 Sk
(A) — Q‘Z) (B) -13

N

6@

© 2 o) -2

2 7

6  The direction ratios of the line 6x—5=3y—-1=2z+4 are : 1

W 6x-5=3y-1=2z+4 & fa® oua ¢ :

(A) 5,1, 4 (B) 6, 3, 2
o L1l R
© 6 3 2 (D) 63
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1
7 j 5 dx 1s equal to : 1

x“+4
|
j' ——dx AT ¥
x“+4
(A) tan_1§+c (B) sin_1§+c
C ltan_1£+c D llo x+2 +c
© 2 2 (D) 4 8 x—2

2
8 The degree of the differential equation 2d f+3 dy 2 +5d—y+ y=0is: 1
dx dx x

3
3 2
ST THIBT 2d— 3[612} +5%+y:0 H B 7
X

dx> dx
A) 1 B) 2
€ 3 (D) 4
9 If 4 is an invertible matri@of order 3 and |A|:5, then |adj A| is : 1
Q
ae A & 3 & amege 3o |4|=5 %, @ |adj 4| &
(A) 25 \Q‘b (B) 125
(C) 625 @$ D) 5
X2 1
10 If f(x)= sthen f'(1) is : 1
@ ()= y @ ) b
x+1
ol oL
) 3 ®) -3
C 3 D) 1
© 3 (D)
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SECTION - B

g — 9

11 Find the second order derivative of tanx+log(sinx) w.rt. x. 2

x % ®UE, tanx+log(sinx) & @A WM B STEHAT T B

12 Find the value of A for which the vectors 2

- A A A —> A A A
a=3i-6j+9k and b=-2i+4;j+rk are

(1) parallel (ii) perpendicular.

A @ AN A I W‘?‘*\@W AR G =3i-6)+9k @
&6
O

S oA B
b:—2i+4g§®k
(i) s ¥ (i) @=eq )

OR / stan

Find the angle between the planes 7 (; + ; ) ]2) =5 and 7 (2? — ; - lAc) =6.

q@ r(itj-2k)=5 A r-Qi-j—k)=6 % B Fr TG A
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13  Write (i) converse and (ii) contrapositive of the statement 2
"If a number is divisible by 3, then the sum of its digits is divisible by 3".

HIT ‘A By e 3 ¥ fawiia B 2, O SEw okl @ wie 3 @ fawfea
B 2

&1 (i) faem qun (i) wfdaree fafaw)

14 For the principal values, evaluate the following : 2

cot ™! [%J _cosec”! (-2)+ sec”! (%J

15 If f:{4.6,7} >{1,2,4} and g:{1,2,4} >{1.5,6} be defined 2

as f:{(4, 2).(6.4).(7, 1)} and g:{(Z, 1), (1, 6),(4,5)}, then define gof.
afe f:{4.6,7} > %}\ﬁreﬂg{lZQ —{1,5,6} =@ yar ufewfa & fos
={(4.2). &)\@1) b A g ={(2.1),(1.6), (4. 5)}, @ gof wfvair Hifre
@
16 Show that the tangents to the curve y = 3x2 —5x+2 at (1, 0) and [%» Oj 2

are at right angles.

2
z9itsn B @y =3x% —5x+2 W Red Rgsti (1, 0) @en (?Oj 9T @l Y@

I 5
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SECTION - C
gog — |

17 Find 4

OR / 3@t

Draw a sketch of the region bounded by the curve y2 =4x and the lines
x=1 and x =4 using integration, find the area of this bounded region.

qH > =4x AT @B =1 T x =4 % I "R &F &1 TE G qon FEHAT
H WEN B ZY W R AT & e o g

4
18 Evaluate [(|x—1|+|x—2[)dx. 4
1

4
[(x-11+1x-2)) dx @ 7 0 ey
1

19 If the function f(x ed by 4

,0<x<?2

f(x)= )

2ax+5b ., 4<x<8

is continuous on [0, 8], then find the values of a and b.
afe e f(x) S

> +ax+b , 0<x<?2

f(x)=43x+2 ,2<x<4
2ax+5b , 4<x<8

T Uy %, [0, 8] W HAd B, Al @ 9T b b HH I BN
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20 Find the equation of the plane passing through the point (-1, 2, 1) and 4
perpendicular to the line joining the points (-3, 1, 2) and (2, 3, 4).
g (-1, 2, 1) ¥ & S a9 S§ §9qA b1 THIGI T eI ST faeget
(-3, 1, 2) @& (2, 3, 4) ¥ B 9l g3 @ W a9 3|
21 Prove that 4
g @ifvg
-1 1 -1 1 -1 1 -1 1 n
tan —+tan —+tan —+tan —=—
3 5 7 8 4
. . -1 \/l+x2 +1 /
22  Find the derivative of tan | ————— | ‘with respect to x. 4
X
S
S\
S
, 2
tan”! N T x % GUE STEHEAS T BT
»
23 If A':[—3 5 2] and B:[l 6 —4], then verify that (AB)'zB'A'. 4
e A'=[-3 5 2] @@ B=[l 6 —4]| ¥, @ W@ @i 6 (4B)'=B'4’
65/0SS/1-311-B | 9 ﬁ [ Contd...
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d
24 If 3sin(xy)+4cos(xy)=35, then find d—y 4
x
afe 3sin(xy)+4cos(xy)=35 %, ?ﬁ A BT
OR / sty
If x¥=y", then find @

dx

afy YV =)" & @ —x M BT
25 Find whether the relation R on the set Z of all integers defined by 4
(x.y)eR< x—y is divisible by 3,%s an equivalence relation on Z.

"~
WW%W@T@%wZﬁWﬂREﬁ (x.y)eRS x—y,
3%%%?@@@?&%% w1 Z W TH GG Y § 7

@
26 Find 4
I I
2
J'—x o
V2+x—x?
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- > -
27 For any three vectors g, p, ¢, prove that

> -
a

e
[b +c¢ a+b+c]=0

FE &9 aRA 4. 5. o B U Rig R R

e e T T
[ a+c a+b+c]=0
OR / 3tqan
> o > -
If a,p, c are three vectors such that Z+Z+?: 0 s then prove that

e e T
axp=bxc=cxa-
ot & TR @, .o TIBXE B aup+ =0 ¥ O Reg B B
N
&
e e
axb:bxc:c§
Q
N
3
28 Using properties. of" determinants, prove that 4
AROHI % OEE B YEM B Y s B 6
b+c ¢ b
¢ c+a a |=4abc
a a+b
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29

30

SECTION - D

gog — ¢

Find the particular solution of the differential equation 6

d
x_y:y—\/xz"‘yz given that y=1 when x=0.

dx

Wﬁwx \/x +y° %1 fafdte & s aitv, e & f y =1

SE x=0 Bl
OR / 31yt

Find the particular solution of the differential equation

2\
(x —1)d—+2xy: , given y (0) = 0.

X x“ -1
$
1
aawaﬁaﬂw( &S} + 2%y = & faftte &@ s @ifg, fem @ f
N 2 -1
\Q
y©) = 0
Using matrices, solve the following system of equations : 6

e [ty &1 JaF &id 3T M= wHeeon & e @ s s
x—-y=3
2x+3y+4z=17

y+2z=7
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31 Show that the lines 6

-
r

=—(?+3}+51€)+k(3?+5}+7l§) and

%

r :(2?+4}+6/2)+u(§+4}+712)

are coplanar. Find the Cartesian equation of the plane containing these lines.

qesy for Y@

-
r

=—(?+3}+5/§)+k(3?+5}'+7/§) aan

-
r

=(2?+4}+61Ac)+u(?+4}+7/2)
TAAAE & | 6 GHAA B B TG S e ad J @ Rad 2
OR / gt
Find the distance of the@mt (15 =1, 2) from the plane determined by the
oints (3, —1, 2), (5 4) and (-1, -1, 6
p ( ) (&% ) - )-

Rrgall (3, -1, 2085, 2, 4) ' (1, —1, 6) & Frerffeq wwmw & fag
(1, -1, 2)'@[ ST I T |

32 A manufacturer makes almirahs and trunks. He has two Machines 6
A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?
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U A STt aen geh §AaT 1 Sk U & #eie A dr B ¥ ua et
®H T P T g A W 3 5 qAr BH B W Y 3 €@ arasTIw ¥ Uh
¥ B I A "M A WX 3 HE qur AW B WX 2 "¢ smEsdd 1 "M A
qar B wfafe eftreeam AT 18 €@ qom 15 € & &M &L Gl ¢ 98 Th
ey 9¥ T 800 AT Wk < WX I 700 HUMT Tl W Tk Rgeh WUTHA 99ET
% & ¥ foigu| @ &0 o *ie fh etfteeay @i U % fou 9w wiakee
fpael ST Ty qor g ST P

33 Prove that the area of right angled triangle of given hypotenuse is maximum 6

when the triangle is isosceles.

fog @it 6 iy U fael a@ a9emr Bs & dewa sifsay & <19 98
[ECEEEIFCIEAE
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This Question Paper consists of 33 questions [Section-A (10) + Section-B (6) + Section-C (12) +
Section-D (5)] and 14 printed pages and a Graph sheet.

39 Y- 7 33 weA [@ue-a1 (10) + @ve-9 (6) + @4 (12) + @=-3 (5)] qor 14 gfea g
3 wh Ww e ¥ |

Roll No. Code No. 65/0SS/1
AIHAH S .
Sl @
MATHEMATICS
311)

Day and Date of Examination
(avem =1 Tt 7 i)
Signature of Invigilators 1.
(Friaet & saEn)

2.
General Instructions :
1 Candidate must write his/her Roll Number on the first page of the Question Paper.
2 Please check the Question Paper to verify that the total pages and total number of questions contained in

the Question Paper are the same as those printed on the top of the first page. Also check to see that the
questions are in sequential order.
3 Making any identification mark ja. the Answer-Book or writing Roll Number anywhere other than the
specified places will lead to di ification of'the candidate.
4 Write your Question Paper No. 65/0SS/1, Set—|C| on the Answer-Book.
5 (@)  The Question Pap English/Hindi medium only. However, if you wish, you can answer in any
one of the lan @]isted below :
English, Hin rdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya,
Gujarati, K ni, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are ired 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 question will be yours only.
A 31 :
1 &edl U9T—Usi % Ueel IS UX 37U STk 1asd fag |
2 PUA UST-US IS o (% UST-US b Pl NSl qUT YAl I IaW! of HE&T & FAAA! OH J6 b TEE S
BT ¢ 1 39 91 DI S A BT A (6 H9T B &4 H 2|
3 Iu-giaw ¥ wsaH-fag g srerer fafdse el & eifdiiead wel Y ormHie faes ux adenedt @ s
SEAT S
4 o TE-gRaw U YT B HIE T 65/08S/1, we-[C] frd
5 (®) H9T-U ha [Ed)/SFST qreay ¥ | e o, afy ey o @ T & 1 fenet wen wron F 99X € ehd &
AR, TUTel, B, Hepd Sl R
FuAT IT-YRaet § few U ated § fod fop oma fpe o § IO faw @ ¥
(@) afg omg &y ud oy & arfaivea frel o wwr & I forad ¥, o woHl &l g9e™ § &N arr
Ffedr | il wr R head Sah! |
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Time : 3 Hours]

MATHEMATICS
(o)
311)

[Maximum Marks : 100

g ;3 "] [quie @ 100
Note : (i) This question paper consists of four Sections, viz., 'A', 'B, 'C' and 'D'
containing 33 questions.
(i1)) Question Nos. 1 to 10 in Section 'A' are multiple-choice questions (MCQ).
Each question carries 1 mark. In each question, there are four choices (A),
(B), (C) and (D) of which only one is correct. You have to select the correct
choice and indicate it in your Answer-Book by writing (A), (B), (C) or (D)
as the case may be. No extra time is allotted for attempting these questions.
(iii)) Question Nos. 11 to 16 in Section 'B' are very short-answer questions and
carry 2 marks each.
(iv) Question Nos. 17 to 28 in Section 'C' are short-answer questions and carry
4 marks each.
(v)  Question Nos. 29 to 33 in Section 'D' are long-answer questions and carry
6 marks each.
(vi) All questions are compulsory. There is no overall choice, however, alternative
choices are g'vé§n some_questions. In such questions, you have to attempt
only one ¢ .
fer: () =@ us&é@r # pa 33097 ¥, St A wust o, ‘@, @ qan T H fawilva ¥
(ii) ' H gt HE 19 10 9% Sgiasad 99T ¥, R Qs % f\u 1 o
ﬁr%‘d%lmuaﬁﬁ (A), (B), (C) qur (D) ot faeed fauw 7w ¥, 9 &5 ws
TEN 213Nl |1 foeheq g & qun oTuel Sa-gRaawt ¥ (A), (B), (C) st
(D) T &1 &, IO & &Y § T T 37 Y91 & IAX o9 & U pls SAfaiiead
qHYE e s
(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|
(iv) @oe—‘® ¥ g €A 17 § 28 T T IqNT U & AT Y o 4 37k Fraifea 2|
(v) @UE—‘T ¥ U W& 29 ¥ 33 T IH-IAUA YT & qUT YAH % 6 3 (aiia & |
(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala
faepea €1 T8 AW UeAl H ¥ Udl U @ fawbed ' Il S|
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SECTION - A
gog — A

1  For what value of x, the matrix A:{ x} is singular ?

-3 1+x

xésﬁwnﬁ%%m\mqu:V 3_16&3;—;5@?[%?

-3 1+x
5
(A = B) -13
5 13
© 3 (D) -
)
im sin” Sx
2 ,11_%—2 is equal to :
3x
lim sin? 5x
Y0 -5 X T
3x
25 5
) 3 S\\Q@ B) 3
25 N 3
© = NNM D) <
Q
@$
3 2
3  The degree of the differential equation 2d—§}+3 d—;} +5d—y
dx dx
d> 2y)  d
st w252 3] &2 +5—y+y:0 @ B T
d’ | dx? dx
A) 1 B) 2
€ 3 D) 4
65/0SS/1-311-C | 3
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5
4 If A:{ } and 4+ B is an identity matrix, then matrix B is : 1
0
’JR”ZA:{ 1}3&1A+Bqaasa;r{m1a{s%,a“ra1a{a58€m:
4 0] 6 0
A5 ®) 13 2
—4 0] 4 0
© |5 | ®) |5
5  Which one of the following sentences is not a statement ? 1

(A) 7 is an odd number.

(B) w/g is not a rational number.
(C) Mathematics is a difficult subject.
(D) There are 10 months in a year.

e Tl & 9 o9 9@ Uh I HYd \E R 7
(A) 7 us faww E@@n B

B) 3 T e S b

(®) wﬁrmqaamﬁ:r@m%
(D)waﬁﬁ@%ﬁ%ﬁ%l

%
6 I 21 dx is equal to : 1
x“+4
1
[5—dx = %
x“+4
(A) tan —+c¢ (B) sin —+c¢
1 1
(C) —tan —+c (D) Zlog +c
65/0SS/1-311-C | 4 ﬁ [ Contd...
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d
7 If y:x310gx, then d_z at x=1 is equal to : 1

d
iy y:x310gx %,FﬁXZIIT{d—i I T

A) 1 (B) 2
©) 3 (D) 4

8 If 4 is an invertible matrix of order 3 and |A| =35, then |adj A| is : 1

A A ®9 3 H HohANT oegE ¥ oqd [4|=5 ¥, o |adj 4| Fm

(A) 25 (B) 125
(C) 625 (D) 5
9  The interval in which the function f(x)=cesx in (0,2n) is 1

increasing is :

qE ST o wqg@?):cosx, (0.27) w, TN ¥ -

N
(A) (0.m) &% (B) (m.2n)
6@
T 3m
(C) (0,2n) (D) (5’7)
10 The direction ratios of the line 6x—-5=3y—-1=2z+4 are : 1

W@ 6x-5=3y-1=2z+4 & & ogua 2 :

A) 5,1, 4 (B) 6, 3, 2
o 111 o 31
© 533 D) 53
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SECTION - B

gog — q

11 For the principal values, evaluate 2

tan "1+ cos”! (—lj +sin”! (—lj
2 2

e " % g

1
tan_l1+cos_1(—%j+sin_l(—gj H WA S BT

12 The edge of a variable cube is increasing.at the rate of 5 cm/sec. How 2

fast is the volume of @ube increasing when the edge is 3 cm long?

Q%Wﬂﬂﬁ?&ﬂﬁﬂ?\@qﬁmmsﬁmugaﬁmﬁww%lmﬁmm3ﬁ
Tz, a‘ra%@amﬁ:rﬁwa?@rww%?

13  Write (i) converse and (ii) contrapositive of the statement 2
"If a number is divisible by 3, then the sum of its digits is divisible by 3".

Hu ‘Al @iz gem 3§ faaiiia el §, O SE% ofal @1 wie 3 ¥ fawiRia
T ®
# (1) faam qon (i) giqerree fatagl
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14 Find the value of )\ for which the vectors 2

- A A A g N N A
a=3i-6j+9k and b=-2i+4j+Lk are

(i) parallel (ii) perpendicular.

N e = L S o LS ) Z:3?—6}+91Ac qen

_) A VAN VAN
b==-2i+4j+\k
(i) gurax € (ii) @aq |

OR / 3¥an

Find the angle between the planes Pe (? + ; -2 ]Ac) =5 and 7. (2; - ; - /2) =6.

a r(i4j-2k)=5 T F-(2i— j<k)=6 % q= B B @ HEI

S
Q
&\

15 If f:{4.6,7} and" g +{1.2,4} > {1.5,6} be defined 2

\Q
as f={(4 &3‘{% A(7:40)) and g={(2.1).(1.6).(4.5)}. then define gof.

afe f:{4,6,7)—>{1.2,4} T g:{1,2,4} >{1,5,6} 39 weR ufewi ¥ 6
={(4.2).(6.4).(7.1)} @en g ={(2.1).(1.6).(4.5)}. & gof afeentra Fifer

16 Find the second order derivative of tanx+log(sinx) w.r.t. x. 2

x % ®Ua, tanx+log(sinx) & @A W F sEHAT FA B
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s — 9|

17 Find x, if 4

X =d Eﬁﬁl’Q, Iy

2 0 3|1
[—2 X 2]0 2 0 1l4(=0
I 0 2|«
18 Find 4
1
IRy I
(x+1) (2x+1)
OR / 3ty
Draw a sketch of the region bounded by the curve y2 =4x and the lines
x=1 and x =4 using ir&gration, find the area of this bounded region.
Q
% y° =4x aw%@&@g}:l AU x=4 & 91 B & & Ww Wi q9r gHwa
WWWEEQ\%%%%HWWWW|
S@

19 Find the values «of @ and b if f (x) is a continuous function for 4

all xeR.

a T b & AH AW g AR f(x) N xeR W TH TAG@ HAT 8

ax—2b , x<1
f(x)=43x-1 , l<x<2
2ax+b , 2<x

65/0SS/1-311-C | 8 ﬁ [ Contd...
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20

21

22

23

P

If 3sin(xy)+4cos(xy)=35, then find e

af 3sin (1) +dcos(i9) =5 ¥, 1 2w

OR / 3¥an

dy
If x¥=y", then find —.
x> =y”, then fin o

d
R x =y %,a‘rd—i s A

Find the derivative of tan™! (\/1+x2 +xj with respect-to x. 4

tan ™! (Vl+x2 +xj F x & AN STEHT G BINTT

O
Find the equation ofg!% plane passing through the point (-1, 2, 1) and 4
perpendicular to inne joining the points (-3, 1, 2) and (2, 3, 4).
g (-1, 2, @Waﬁaﬁwwwﬁwmmﬁﬁﬁgﬁ
(-3, 1, 2) @4t (2,.3, 4) ¥ T 9l g3 @ W T4 3

Evaluate 4

1 A 1Y

/2
I log tan x dx
0
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24

25

26

27

Using properties of determinants, prove that 4

arfE % e @ wE W U Rre B

a-b-c 2a 2a
2b b—c—a 2b :(a+b+c)3
2c 2c c—a-b
Find 4
MA@ BT
L
2x° +x-1
Find whether the relation R on the «set-Z of all integers defined by 4
&
(x, y) eRe x— y§ ivisible by 3, is an equivalence relation on Z.
\Q‘Z}

Q
WW%%W@%WZﬁW&RGﬁ(x,y)GRQ x—y,
3 ¥ fawfsa =@ & &0 e @, /&1 Z W U% auged 99y g 7

Prove that 4

firg @ifvg

cot_1 7+ cot_1 8+ cot_1 18 = cot_] 3
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28 For any three vectors Z, Z,?, prove that 4
e e T T
[ a+c a+b+c]=0

> > >

®E qAF TR a, p, ¢ & W fag T 6

OR / stan

> > > N
a

> o
If a,p,c are three vectors such that g + p + . = 0, then prove that

e - e T
axph=bxc=cxa
o G aRe Z,Z,?\ M a+p+c0=0 % @ Rrg B
57@
e =
axph=bxc a-
\
$
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SECTION - D

gog — ¢

29 A manufacturer makes almirahs and trunks. He has two Machines 6

A and B. The almirahs requires 3 hours on Machine A and 3 hours on Machine
B. The trunk requires 3 hours on Machine A and 2 hours on Machine B.
Machines A and B can work for almost 18 hours and 15 hours per day
respectively. He earns a profit of ¥ 800 per almirah and I 700 per trunk.
Formulate this as a LPP and find graphically how many almirahs and trunks

must he make each day to make maximum profit?

U T STt qar g §9Iar B 1 Sk I & "eiH A 9um B ¥ Th et
B T b T g A WX 3 HE gur "9 B WX oAt 3 & omEyus ¥ TS
3% B I H HH A WX 3 € qur B B WX 2 "¢ oyEsdd @1 "l A
qur B wfafew oiftreeam w9 18 €2 qom 15 €@ & @M & Fhdl 2| 98 Th
e 9X T 800 9T T b WX T 700 HEWH T EH Uh (Rawh WUMA qHEl
% wu ¥ fafaw| oo g s dife f sifiean @ um & fe 9 wfafe

$
&
30 Using matrices, so]@he following system of equations : 6
sege fafy @ ao—{?r g0 e adietlt & fem @l &d @i
x—=2y §10
2x+y+3z2=%

—2y+z="17

31 Prove that the area of right angled triangle of given hypotenuse is maximum 6

when the triangle is isosceles.
g Hifm 5 Ru o Rt o @ Be @ aswe sfieas e e 9
[ECCEEIFCIEAE
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32 Find the particular solution of the differential equation 6

d [
A y- xz+y2 given that y=1 when x=0.

dx
Wﬁﬁwxdx \/x +y° %1 fafdte = sq o, fm & f6 y =1
g x=0 %l

OR / et

Find the particular solution of the differential equation

2\ 1
X —1) +2xy = =
( e V= x _1, given y (0) = 0.

2 N\ _ 1
amwaﬁw(x 1)dx+2xY—x2_lwﬁﬁmW§WW,ﬁﬂT%ﬁ5

y(0) = 0 %I

33 Show that the lines 6
%
r

=—(?+3}+5!§)+%‘(‘31+5] +7k) and
N
"Z>

21+4g )+u(z+4]+7k)

are coplanar. Find‘the Cartesian equation of the plane containing these lines.

qeisy fo6 @

9

r =—(?+3}+51€)+X(3?+5}+7/Ac) qan

=(2l+4] +6k)+p(z+4] +7k)

JHAAT &1 I TUq BT BT THIBO S Hie ed ¥ @ Rug 2
OR / sty
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Find the distance of the point (1, —1, 2) from the plane determined by the
points (3, —1, 2), (5, 2, 4) and (-1, -1, 6).
fagatt (3, —1, 2), (5, 2, 4) @ (-1, —1, 6) ¥ freff@ waaa &t fag
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Roll No.
HIFATER
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