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. 63/0SS/1
HIFATE S .
SETR= | A
MATHEMATICS

(wfor)

(311)
Day and Date of Examination
(avem =1 Tt 7 i)
Signature of Invigilators 1.
(Friveri & gwEr)

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. 63/0SS/1, 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, Oriya, 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 question will be yours
only.
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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 given in some questions. In such questions, you have to attempt
only one choice.

fRr: () O U= A Pa 33 e ¥, AR @Sl ‘o, ‘¥, W aw T H fovia ¥

(i) |- ® T W@ 1 ¥ 10 I SEAIbedd 99T &, o yde & g 1 o
freifa 31 a9 999 & (A), (B), (C) @m (D) @R faeew fauw 7w &, v & U
TE ¥ | ST |l foeheq g & qun oTuel Sa-gRawt ¥ (A), (B), (C) sterEn
(D) T 9 &, IO & &9 § T T 37 U9l & IAX o9 & U pls SAfaiied
qrg T e s

(i) @oE—‘a’ § U T 119 16 T 3 TY—IAUT YT & qUT YA % 2 3k ferffea
2|

(iv) |UE—W ¥ U €A 17 ¥ 28 T TY—IAUT U & AT U & 4 37 Freifea ¥

(v) @UE—T H Uy T 29 ¥ 33 T Ad-STLT W9T & TAT UAH & 6 37k Feifia T

(vi) Af geT afEad €1 ol ueT-u H fqeed 7R %, Y 1 3% uei H oniala

famed ¥1 U9 9l wei H 9§ oMUkl Uk ¥ {Uhed s@ BN T
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SECTION - A

gz — |

1 If 4 is a square matrix of order 3x3 and |4|=35, then the value of
|-44| is

e A TH 3x3 HA B A MHE § MR |4|=5, A |44 & " T :

(A) 20 (B) —20
(€) 320 (D) -320
2 If f:R—R is defined by f(x)=xT_1, then (fof)(x) is -

-1

@ fRoSR @ f(x)=x2

g ufenfa @, d@ (fof)(x) ¥ -

|
w

A B) X

[\

© (D)

AN

3  The interval, in which the function f(x)=sinx, xe(0,2n) is decreasing, is

T ow, EH e f(x)=sinx, x€(0,27n) TEAN ¥, ¥

@ [03) ® 53
(C) (0.m) (D) (m2m)
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cos 1(—%) Dl & HIT s
A 2 ® =
© % o

a2y (@) ()
5  The degree of the differential equation d_y ) —a _(_y) +1=0 is 1

Y (&) (@)
STIRA  THIH LT (—y] —2(—yj —(—y) +1=0 & HIfe T :

dx? dx? dx
(A) 1 B) 2
©) 3 (D) 4

6 The derivative of the function f(x)= 2x+3 at y=0 1S : 1
4x+5
=0 9T ®ad f(x)=2x+3 B IR &
r= 4x+5

1

(A) =2 B) 3

2 22

© -35 D) 3
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7  The value of k£ for which the planes 2x—y+3z-1=0 and 2x+ y+kz+3=0 1

are perpendicular to each other is

k@ A9 9 W 99ad 2x—y+3z—1=0 TqUT 2x+y+kz+3=0 U SISEC
g R

A) 0 B) 1
€ -1 (D) 3
a
8 If I3x2dx=8, then the value of a is : 1

0

a
afg j3x2dx:8, A aqw AR T
0

(A) -2 B) 2
© 1 D) -1

9  Contrapositive of the statement “If a number is divisible by 6, then it is 1
divisible by 3™ is -

(A) If a number is not divisible by 3, then it is not divisible by 6.
(B) If a number is not divisible by 6, then it is not divisible by 3.
(C) If a number is divisible by 6, then it is not divisible by 3.
(D) If a number is divisible by 3, then it is divisible by 6.

HYF “Ofls HIg gEr 6 9 fowfaa B %, @ a8 3 @ o fawfya @) ¥ @
glaerTHs & -

(A) afs &% e 3 ¥ fawfig & &, @ 98 6 ¥ o fywfwa & o
(B) aft »i3 d@en 6 ¥ fawfaq &0 st, @ 98 3 & 1 fgwifwd = e |
(C) aft »i3 dem 6 ¥ fawife srar %, @ 98 3 & 1 fawifva =& er |
(D) 3afx ®E e 3 § faaifg e &, @ 98 6 & off fawa e |
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10 The slope of the normal to the curve y=4x>—-3x at x=—1 is 1

x=—1 W % y=4x"-3x & TS & YU &

1

(Aa) -1 B) -3
©) 9 (D) -15
SECTION - B
s — 9
11 If y=x*_-10 and x changes from 2 to 1.99, what is the approximate 2

change in y ?

Ay =x*—10 T x, 2 W UREfid BT 1.99 B W0 §, @ y # " ahEi
Ad aﬁliﬂﬂlq |

OR / syt

If the radius of a circle is increasing at the rate of 3 cm/sec, at what rate
is its area increasing when its radius is 12 cm ?

g forel g9 & B 3 SWA®rs & W ¥ Todl §, O 9% AABA b Sod
® T T B, W9 3HHh! Broar 12 W oy ?

12 Find the area of the triangle whose vertices are (—2,-3).(3,2) and (-1,-8). 2

s @1 dFwa wa @ifwe fraes o (-2.-3).(3.2) Tar (-1.-8) ¥ |

13 Find the vector equation of a line passing through the points (1,-1,2) 2

and (3,4.-2).

figatf (1L,-12) dqar (3,4,-2) & THY W A @1 B GRS THBOT T
HINTT |
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14 p:-5 is less than 6 2

g:-5 is less than -2

are two statements. Write the compound statement with ‘And’ and check its validity.
p: W@ -5, €@ 6 ¥ Bl ¥

q: d@ -5, @@ -2 ¥ BRI %

Y 3 BUF | HAed S W YA Bd g Y U faRey qem sEel e

B TG HINT |

15 Verify Rolle's theorem for the funciton f(x):x2—6x+5, xe[l,S]- 2

T f(x)=x*—6x+5, xe[l,5] & T IS F WE B FAOA DY |

16 Show that the points 4(2,3.4), B(5.8,7) and C(-1,-2,1) are collinear. 2
framu 5 g 4(2.3,4), B(5.8,7) @ C(-1,-2,1) @x@ ¥ |

SECTION - C
g — 9

17 Find the value(s) of x such that — 4

1 3 2
I x1]|2 5 1]|2]|=0
3 2

15 X

X % WA S e, Bed fe -

1 3 2
1 x1]|2 5 1]|2]=0
3 2

15 X
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18 Using properties of determinants, prove that

1
Y [=(o-B)(B-7)(v—o)(a+B+7)
o By

arfE % e a wET W g, R dni R -

1

11
a B v|=(@-B)B-7)(v-o)(a+p+Y)
3 3

o By
OR / o

Solve the equation for x :

x+a x X
X x+a x |=0, a#0
X X Xx+a

x & fau it @ @i

x+a x X
X x+a x |=0, a#0
X X xX+a

19  Solve : 2tan~!(sinx)=tan™! (2secx),x# %

T HINT 2tan_1(sinx):tan_] (2secx),x¢g
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20 For what values of a and b, the function
x—_3+a, if x<3
|x-3|
f(x)=3a+b, if x=3
X3 0p if x>3
Jx-3l
is continuous at x=3 ?
adm b b T A= & U wew
x—3 +a, T x<3
Tx-3
f(x)=<2a+b, I x=3
X3 op af k>3
Tx-3
x=3 W §ad ¥ ?
sin x X dy
21 If y=x""+(cosx)", then find e
iy =x8"" 4 (cosx)* %, Fﬁ MA@ DI |
_ J‘ 6x+7
22 Find : m
J‘ 6x+7
s - N(x=5)(x-4)
OR / 3@t
Find : jsinx sin2x sin3x dx .
A DT - Jsinxsin2xsin3xdx
63/0SS/1-311-A | 10




23 Solve the differential equation : 4
(tan_1 y—x)dy= (1+y2)dx
HABHA FHBIO BA DT -

(‘[an_1 y—x)dy = (1+y2)dx

- - - = -
24 It Zx3=2x?,2¢_0) and p # ¢, show that p=c +2ra, 4
for scalar ) .
N N O N NN
A gxb=axc, az0 QM p#c, A IEY f& T atfeer ), & fog
- - -
b=c+Aha

25 Find the distance between the point P(6, 3, 9) and the plane determined 4

by the points 4(3,-1,2), B(5,2,4) and C(-1,-16).

fargett 4(3,-1.2), B(5.2,4) @ C(-1,-1,6) ¥ &b 99 a1 g9a@ aodr &g
P(6.5,9) % 9@ @ T F@ T |

26 Find : jx2 sin~! x dx . 4

A HINT szsin_lxdx

2
27 1f x=aft+sint). y=all-coss). find L2, 4
dx

2
EI'PQ’ x:a(t+sint), y=a(1—cost), @ d;) Sid ﬂ’ﬁ'ﬁﬂ"’{ |
dx
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28 Find the coordinates of the point where the line through the points

A(3,4.1) and B(5.1.6) crosses the XY -plane.

fagait 4(3.4.1) ok B(5.1.6) & @™ @l @I, XY -d@ @ Sl wEd ©
g fag % feoie 9@ @R |
OR / s

x—2:y+1:z—2

Find the coordinates of the point where the line 3 1 3

intersects

the plane x—y+z-5=0. Also, find the angle between the line and the plane.

. . - +1  z—
3q forg & freetie sa SifTg el an x32=y4 :222 TAA x—y+z-5=0

B Tlawe Bl & | @1 dUT gHAA & 9 @l Bl A T B |

SECTION - D

g — ¢

29 Using matrices, solve the following system of equations :

x+2y-3z=-4
2x+3y+2z=2
3x-3y—-4z=11
aegel &1 Jar Bid gC, Frer et frem @ gw @i
x+2y-3z=-4
2x+3y+2z=2

3x-3y—-4z=11
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30 Let N denotes the set of all natural numbers. Show that the relation R on the 6
set NxN defined by (a.b)R(c.d) < ad(b+c)=bc(a+d)V(a,b).(c.d)e NxN
is an equivalence relation.
A9 @Y N @ Wipd dEIell % e Bl Uhe Hal © | q9Msu 6
Tgead NxN @ T &89 R S (a,b)R(c.d) < ad(b+c)=bc(a+d)V(a,b),

(c.d)e NxN a1 aRwifia ¥, ©s qaged &9 § |

OR / syt

Let f:R" —[-5,) be a function defined as 7 (x)=9x>+6x—5. Show that

f is invertible. Also find the inverse of f. Hence, find r=1(3).

fiRT =[-5,0) T f£(x)=9x%+6x—5 & IRWNG TH wa & | 9fE0 6

T f GOhHUE & | B £ @ giaaE 1 T dieg den s e 401 (3) '
BT |

31 Show that the right circular cylinder, open at the top, and of given 6
surface area and maximum volume is such that its height is equal to

the radius of its base.

g9z for T 1T g amwhe qUT SfHedd A 9| S ¥ gd Th agdd
I B HOE IEh SAER B B F TEX 2|

OR / et

Find all those points on the curve y= 4x> —2x° at which the tangents drawn

to the curve pass through the origin.

T y=4x-2x° W fug T o R T SR R T w a1 et
@ g fog ¥ e i w o
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32 Draw a rough sketch of the curves y=cosx and y=sinx in the interval

[O, %} and using integration, find the area enclosed between these curves

and the x-axis.

qobl y=cosx TAT y=sinx B SATA [O,ﬂ ¥ (% wha Wi dgr gHmad

B TART B BT 3T Hhl QT x—H& & A R &F & &9%d A dig |

33 A small firm manufactures gold rings and chains. The total number of
rings and chains manufactured per day is atmost 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is I 300 and that
on a chain is ¥ 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as a

linear programming problem and solve it graphically.

THh BRI BH M B Al 9 I SR 5 | UH o H pa Pt stfaean
24 Sffeat X O §9T5 O Wbl & | U SFEI §9M ¥ 1 €7 qun Ush A9 T
7 30 fife @ ¥ | ®M T % fau uiiieT 16 @ 2 Iuwey € | Ak uw e
X % 300 941 We o9 WX % 190 & AW B ¥, A T B b SAfemaT @rw
A & T 38 ®H @ Uidied fpael offffedt @ =@« M ey | S9@I (E®
T 9T S W% &R & DT |
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