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e Please check that this question paper contains 11 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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General Instructions :
(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions of four marks each and
Section D comprises of 6 questions of six marks each.

(iti) All questions in Section A are to be answered in one word, one sentence or as per the
exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
You have to attempt only one of the alternatives in all such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if required.

G us A
SECTION A

Jo7 GEIT1 & 4 TF JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

5 3 8
1. 9RO (2 0 1| 37939 agg Hhl Tg@US 1T HINT |
1 2 3

5 3 8
Find the cofactor of the element agg of the determinant (2 0 1].
1 2 3

2.  x% 9N cos {sin (x)2} I aehc HINT |

Differentiate cos {sin (x)?} with respect to x.
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3. T 1o TRl hl wife 9 o1 J1a IS

3 2
(d_yj + 2yd_y =0
Determine the order and the degree of the differential equation

3 2
(d—yj + 2yd—y =0
dx dx?

4. -G W, forg P(3, - 4,5) ¥ S/ T T H AHITE TG 1T |
JrqaT

Tsh qHAA 1 Eiex FHI [T T ST qa-fag 8 5 318 1 gt W 2 d
frgent arfircis afew 25 — 5 + 2k 2

Find the length of the perpendicular drawn from the point P(3, — 4, 5) on
the z-axis.

OR
Find the vector equation of a plane, which is at a distance of 5 units from

A
the origin and whose normal vector is 2/i\ — 3\ +2k.
Qs d
SECTION B

FoT GEIT5 T 12 T 9% To7 & 2 HF & |
Question numbers 5 to 12 carry 2 marks each.

1
5. 3IRf:RoR, f(x)=(3—x>)3 gr qitwiiya 2, @ fof (x) @ HIfST |
1

If f:R — R is given by f(x) = (3 — x3)3, find fof (x).

5 -3 3 2
6. 3fe A=|: 2} qen B—l{o J g, @ A7l s S | e
(AB)~! ot 5ma hifw |
5 - 1 3 2 1 1
If A= and B™" = , find A7 and hence find (AB)™".
-3 2 0o -1
7. JAd $IfSTT :

j dx
\2x — x2

3 P.T.O.



10.

Find :
J‘ dx
\2x — x2
J0d $IfNT
dx

1
J-cos2 x (1 - tan x)2

HAYAT
HH G T :
1
J-X(l—x)n dx

0
Find :

dx

1
J‘cos2 x (1 —tan x)2

OR
Evaluate :
1

J‘x(l—x)[1 dx
0

Thi o A y = b cos (x + a), Jal a AN b TS I &, hl HEUG B AT
TRl HHIRUT okl T <hIfSTT |

Form the differential equation representing the family of curves
y = b cos (x + a), where a and b are arbitrary constants.

o WE A BT S FRE a4 SR b 2t o A, T

A A > A
a—41—J+8k,b=—J+k.

HAAT
%

- - .
aﬁa=2/i\+23'\+312,b=—li\+23'\+12?[9ﬂ c=3/i\+3'\ﬁ'é‘€|ﬁﬂ%
- - - .
fF a +Ab GEW ¢ WS R, @ A I IH I hifoT |
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11.

12.

- -
Find a unit vector perpendicular to both a and b , where

—> A A A —> A A
a =41 —j +8k, b =—j + k.

OR
- A A A > A A A - A A
If a =21 +2j +3k, b =—1 +2j +k and ¢ =3i + j are such that
- - . -
a + A b is perpendicular to c, then find the value of A.

A 3R B @ Tgd3 geamd 8 e fu P(A) = 0-3 3 PB) = 05 8 | P(A|B)
3d hifeT |

HAYAT

T I H 3 The 9 2 AT TG & 3R G I H 4 Hhg I 3 A Q@ | T
It | Teh g Igeadl Heprel! St 7 | fehredt 18 e W U 9% 9 Th A
Tig 1 <l ITfehal FTd <hIRTT |

Given that A and B are two independent events such that P(A) = 0-3 and
P(B) = 0-5. Find P(A | B).

OR

A bag contains 3 white and 2 red balls, another bag contains 4 white and
3 red balls. One ball is drawn at random from each bag. Find the
probability that the balls drawn are one white and one red.

Th I bl A, B 3R C g T&aT €9 ¥ §A A hl TIRIhdTd shAS: —

1

3

3 i%laﬁﬁ,wﬁam@,wwwﬁwmwﬁé,aﬁm%w
B S <l ITRiehdT FTd hIfST |

The probabilities of A, B and C solving a problem independently are %,

% and i respectively. If all the three try to solve the problem

independently, find the probability that the problem is solved.

N | =

5 P.T.O.
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T us |
SECTION C

Y97 G&IT 13 @ 23 0% 9 F9T FH 4 HEH E |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

AH AT o A = N x N @ft Ireha G&a1ei & hind i &l 9= 7 3R
Teg R 9= A W (a, b) R (¢, d) AR T haat A ad = be grT aftaniya g |
TIIEe o6 R T o €9y 7 |

T

Ty foh f: R- {2} > R— ({1}, f(x) = Xz T GRATING ®oH Theh! B | I
X_
g:R- {1l > R-{2}, gx)= 2X1 Wqﬁqﬁ?{%,?ﬁgof‘(x)ﬁlﬁiﬁml

X J—
Let A = N x N be the set of all ordered pairs of natural numbers and R be
the relation on the set A defined by (a, b) R (c, d) iff ad = bc. Show that R

is an equivalence relation.

OR
Show that f: R — {2} - R — {1} defined by f(x) =
g:R- {1} > R - {2} is defined as g(x) = 2—X1, find gof (x).
X —

fag <hifsg T

X

is one-one. Also, if

tan~! Irx+|l-x :E+1cos_1x; —1ox<1
\/1+X—\/1—X 4 2 J2
Prove that :
tan~! rx+|l-x :E+1cos_1x; —1ox<1
J1+x - J1-x 2 2
TRIOTehi oh TUTEHT 1 SN Shieh, g hifoT Toh
1 x x2
1y yi=Gx-y(-2z-x
1 z 22

Using properties of determinants, show that

1 vy y2 =x-y)(y—-2)(z-—x)




17.

18

19.

20.

21.

?T%Xy.yx=XX%,?ﬁ d—yfﬂ?fﬁﬁﬂ{l
s 9%

2
QT% x=aseco 0 qAl y=atan36 %,?ﬁ d_;r maﬁli%m |
dx

Find d—y,if xV.y*=x%
dx
OR
If x=asec®0 and y=a tan? 0, find

2
Ife y = a cos (log x) + b sin (log x) %, qr aurtsy foh ij—§+
If y =a cos (log x) + b sin (log x), show that x2

T ay? = x> % forg (am?, am?) W TRIET 1 TR @ HINT |

Find the equation of the tangent to the curve ay2

(amz, am®).

W@ﬁﬂ'{:

COoS X

J (1+sinx)(2+sinx)
Find :
cos X

J (1+sinx)(2+sinx)

HH F1d shioT
Tc .
J‘ X sin 2x dx
1+cos” x
0
Evaluate :

T

X sin X
J. —zdx
1+cos x

x——+v=0.
dx Y

d d
d

x3 at the point

TRl THIH x dx — y e 1+ x2 dy = 0 = fafrse g 3ma shifsr, feam e

2y=19afhx=0.
aroraT

P.T.O.



X

W‘él‘lﬂwy(cos(zjg—y =ycos(z) + X I BA HIT |
X X

Find the particular solution of the differential equation

xdx—yeY w/1+x2 dy = 0, given that y = 1 when x = 0.
OR

Solve the differential equation x cos (XJ dy =y cos (XJ + X.
x ) dx X

22, @wfsu 5 Wm fg A, B, C @ D fm% foufy afew wow: § + 25 - k,
31 =5, 21 +3] +2k qum4) + 3k THaEE |
Show that the four points A, B, C and D with position vectors
A A N N A A A A A N .
i+2j—-k,31—-j,2i+3j) + 2k and 41 + 3k respectively are

coplanar.

. —> N A N . —> N A A
23. TAAAl r .(3i +4] +2k)=5 Wi r . (31 —2j — 2k) = 4 % TR 39
[T 1 AW FHRT T Hie S fog (2,3, - 1) & o 2 |

Find the vector equation of the line passing through the point
%
(2, 3, —1) and parallel to the planes r . (3/1\ + 43'\ + 212) = 5 and
e d N N AN
r .31 —2j —2k) =4.
Qug g
SECTION D

J97 G&IT 24 T 29 T T Jo7 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

0 1 2
24. I A=[(1 2 3|32, @ Al Hfw | A~ 1 T= Feh, = wfie
3 1 1
e =1 g A .
y+2z=5

X+ 2y+3z=10
3X+y+z=9

AT




o
3 -1 1
YR |RATAT T TN ek, MG A=|-15 6 —5| &l kA
5 -2 2
T hIT |
0o 1 2
IfA=|1 2 3|, find AL Using A_l, solve the system of equations
3 1 1
y+2z=5
X+ 2y+3z=10
3X+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 -1 1
A=-15 6 -5
5 -2 2

25. FAxZ+y>=80 W AR fog [ g SN forrg (1, 2) & =ATH G W 2 |
Find the point on the circle x? + y2 = 80 which is nearest to the point
(1, 2).

26, TR AT M 2 +y2 =1 W x-1D2+y? =1 TR am®
SERSIRICICTIS I

AT

e fafa &, F=1 & 1 &F%a 1 IR
{(x,y): 92 + 4y® < 36, 3x + 2y > 6}

Using integration, find the area of the region enclosed between the two
circles x2 + y2 =land (x—1)%+ y2 =1.

OR

Using integration, find the area of the region :
{(x,y): 9x2 + 4y2 <36, 3x + 2y > 6}

9 P.T.O.



28.

%@Tx_8 y11=283wzx+2y+z_3ﬁﬁaﬁgqtsm—cﬁ%

wﬁ;ﬁiﬂﬁmﬁﬁq | T T THAA o S ol hivl ot 31d HIFST |
STt

fasp-3qumd < 2, 2, 1 > arefl T =1 1 @il i shusl: foieg P aem Q W ahred! 2 ¢
x-7 y-5 z-3 e x-1 y+1 z+1

3 2 1 2 4 3
IFA:GUS PQ 1 THIHT Ug TS 1T hifalg |
y—-1 z-3

Find the coordinates of the point where the line X;S =1 =3

intersects the plane 2x + 2y + z = 3. Also find the angle between the line
and the plane.

OR
A line with direction ratios < 2, 2, 1 > intersects the lines
x—17 _ y—5 _ z—3 and x—1 _ y+1 _ z+1
3 2 1 2 4 3

at the points P and Q respectively. Find the length and the equation of
the intercept PQ.

Teh DI BH PRAT 3 B SN 8 | II9R 1 T 9 3qAsY AEAT o TTHAR
gfafed HRAAT 3R A 1 A IcATGH 50 AT T AT Tdl g1 =1MET | Th
FHl Dl T T 30 e 9 T 09 B FFE H 1 H It 3 | Ufdfed stfireran
40 T T2 TS B | Th HET T T 40 T AW J Th HA W T 60 I oA
BT 8 | Fa <hifore, Aferepan @y 1fia s & fore ufafe ferat iEar st
ferael Ol o918 ST¢ | 31fereham @ off i Hifse | g U THEn a9
39 g fafe 9 ga il |

A small firm manufactures chairs and tables. Market demand and
available resources indicate that the combined production of chairs and
tables should not exceed 50 units per day. It takes 30 minutes to

manufacture a chair and 1 hour to manufacture a table. A maximum of
40 man-hours per day are available. The profit on each chair is ¥ 40 and

profit on each table is ¥ 60. Determine how many each of chairs and

tables should be manufactured per day in order to maximize the profit.
What is the maximum profit ? Formulate LPP and solve graphically.

10



A IH, 4T 2l R EMITIH, 3T a5 T E 1931
Y Agesdl T g e w4l 11§ el Iidt 8@ IR dcawend, 9w I ¥
oA Th g Feprelt St 3 | Feprelt w8 e & 1 1 R | WiRekar s
Hifsre fop wommTdi it 7 g ot &0 oft |

Bag I contains 4 red and 2 green balls and Bag II contains 3 red and
5 green balls. One ball is transferred at random from Bag I to Bag II and
then a ball is drawn at random from Bag II. The ball so drawn is found to

be green in colour. Find the probability that the transferred ball is also
green.
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