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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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Time allowed : 3 hours Maximum Marks : 100
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(ii) 39 J97-97 29 Yo7 & 5l aR @usl & fawifsid &: o7, 7, gaorg | @ES T4 978 574 @
JIF O HAH FT 3 | TS THE Yo7 & [7d @I85 31 ol #7138 | @8 g 11 97 & o773 @
JF AR HH FH & | GUE G H 6 57 & 578 @ JoI% T2 3k F1 8 |

(iti) v 37 & gt Jo7] & I U eg, U qIaT Y] 97 &1 Ea9THAFaR 15T T T & /

(iv) Q0 Fo7-77 § fampcq 7818 | R @8 371 Fo7 9, @8 T F 3 Fo71 4, @8 T & 3 o7 &
TA GUE T & 3 Fo] H SAaR [dhecT & | UF gl Fo7] H & 39H] T & 1[99 & HAT & [

(v) PAPAR B FIT FH AFHET TG E | Ife TTVTE &1, T AT TYTIHIT GRIGAT G G 8 |

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.
Qs A
SECTION A

Jo7 G&IT 1 & 4 T JAH Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

5 3 8
1. URPmk |[2 0 1| % 319 agg Sl HEEUS FTA hINTT |
1 2 3
5 3 8
Find the cofactor of the element agg of the determinant (2 0 1].
1 2 3
2. z-3% W fog P(3, — 4,5) § T 7T T shl SFalTg AT 1T |

atera
T GG I WG FHIHT Fd HINT ST qa-forg & 5 318 1 g W & o
forereht aifiretsr wfew 21 - § +2k # |
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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 A N
the origin and whose normal vectoris 21 — j + 2k.

Thi ax + by = 0 % P I HEMUT H FTAT Tdehel FHIH 1A HIFT, ST
a YT b Tes IR B |

Form the differential equation representing the family of curves
ax + by = 0, where a and b are arbitrary constants.

'ﬂﬁ sin2x+cos2y=1%,?ﬁ j—y Elﬁaﬁli\ﬁQ |
X

Find dy , if sin x + cos? y=1.
dx

Qus d
SECTION B

o7 GEIT5 & 12 T 9 Fo7 F 2 3% § |
Question numbers 5 to 12 carry 2 marks each.

5.

ElTH@ﬁIQ:

1
J- 3 3 dx
cos“x (1 - tanx)
AUAT

M FTa HIfrT

1
J‘x(l—x)[1 dx
0

Find :

1
J. 3 3 dx
cos“x (1 - tan x)

OR
Evaluate :
1

j x (1 -x)" dx
0
3 P.T.O.



Thi & A y = b cos (x + a), Tal a AN b TS I &, Dl HEUA D AT
TR GHIHLOT hl T <hHITTT |

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

T WS T I S wRE o SR b aHl W oda &,

:=4/i\—3'\+812;g)=—3\+12.

Frerat
afe 4 =2l +2] 43K, b =i +2] +kam o=3i+; U akys
5 a +Ab TRW ¢ WeE E, @ A A A BT |

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

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

OR
—> A A i d A A A —> A A
If a =21 +2j +3k, b =—1 +2j +k and ¢ =31 + j are such that
— - ) —
a + A b is perpendicular to c,then find the value of A.

A 3R B @ Tga3 geaTd 8 e Tt P(A) = 0-3 3 P(B) = 05 8 | P(A|B)
A SHINTT |

ot

T I H 3 HHE T 2 A G & AR G I H 4 HhG 9 3 A Tig & | TA®
I © TH g AgosA el St 7 | Rl T8 e § U 9%e 9 Th ard
g B oh! ITRRAT F1d HINT |

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.

4



10.

11.

12.

Th T3 i A, B 3R C g a7 ®9 ¥ &A hH shl TTRehdTd SHA:

’

DO |

1

3

iR i%‘w&aﬁ,wﬁamﬁ,wwwﬁwmwﬁiﬁw%w
Bl S hl ITRiehdT 1@ hIfT |

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

1

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

independently, find the probability that the problem is solved.
1
I f: R - R, f(x)=(3 - x>)3 g afewnfod &, a1 fof (x) F1q HIRTT |

1
If f:R — R is given by f(x):(3—x3)3,ﬁnd fof (x).

1 2 o0]][o
xhfrgmA SR 1 2 1]|2 0 1| (2| =0%?
1 0 2] |x
1 2 0]]o
For what valueofxis [1 2 1][2 0 1||2]|=0?
1 0 2]|x

RIGECAI S
J' dx
Vb —4x _x?
Find :
J' dx
Vb —4x _x?

5 P.T.O.
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SECTION C

Y97 G&IT 13 G 23 T Jodb G971 & 4 3F &8 |

Question numbers 13 to 23 carry 4 marks each.

13. 14 shif ;

cos X
. —dx
J‘ (1 +sin x) (2 + sin x)
Find :
cos X
(1+sinx) (2 +sin x)

14. 9 F1d HIST :
T

X sin X
J‘ —zdx
1+cos x

0

Evaluate :

T

X sin X
_[ —de
1+cos” x
0

15. 3{aehal @R x dx —y &9 (/1 +x2 dy = 0 o1 fafRme g 3ra shifsrg, fean men
%}7:1“1%5)(:0,

HYAT

Wchos(ng—y =ycos(§) +x W g ST |

X

Find the particular solution of the differential equation
xdx—ye¥ {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

6



17.

18.

19.

. —> AN A A . —> N N A
godeli v . (31 +4j +2k)=5 W r .(3i —2j —2k) =4 % AWM 34
@1 1 AW TR Fa Hive St fog (2,3, - 1) 8 e 7 |
Find the vector equation of the line passing through the point

—> AN AN AN
(2, 3, —1) and parallel to the planes r . B3i + 4j + 2k) = 5 and

- A A A
r (31 —2j —2k)=4.

HH AT fof A = N x N @t ITehd G011l & shiHd JMi 1 9= 7 3R
T99 R 99=d A W (a, b) R (¢, d) ARG F haa Al ad = be gRT IRATYG 7 |
TuItse f R U gordt @y 8 |

AYAT

e fh f:R—(2) > R- {1}, f(x) = X2 T IRHTING Ho Tehehl 2 | Ife
X_
g:R- {1} 5 R-{2}, gx)= le I RN 8, a1 gof (x) T ShifT |

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 (¢, d) iff ad = be. Show that R
is an equivalence relation.

OR

X

Show that f: R — {2} - R — {1} defined by f(x) =

is one-one. Also, if

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

2
e y:acos(logx)+bsin(logx)%,?ﬁ&’?‘l‘f’s’QﬁF x2d—§+x?+yzo.
X

dx
2
If y =a cos (log x) + b sin (log x), show that X2H+Xd—y+y=0.
dX2 dX
fog shifoe o6
1+x+.,/1- —
tan_l\/ X \/ X =£+1COS_1X;—1SXSI
Jl+x—\1-x) 4 2 2
Prove that :
1+x+ 41— —
tan_l\/ X \/ X :E+1cos_1x,—1£x<1
Jl+x—1-x) 4 2 2

7 P.T.O.



21.

22.

23.

?T%Xy.yx=XX%,?ﬁ ?WWI
X
AYAT

2
?T% x=aseco 0 qAl y=atan36 %,T‘ﬁ j—g amaﬁli%m |
b:¢
Find d—y,if xV.y*=x%
dx

OR

2
If x=asec®0 and y:atan39, find d_y

dx?

Ife =R fag A(5, x, 4), B4, 4, 0), C(5, 4, — 3) @1 D(7, 7, — 2) G9ai &, @ x
%1 W 1A Y |

Find x such that the four points A(5, x, 4), B(4, 4, 0), C(5, 4, —3) and
D(7, 7, — 2) are coplanar.

TE y? = 4ax % &g (at?, 2at) W TRI@ a1 ANGE & FHRO [
i |

Find the equations of the tangent and normal to the parabola y? = 4ax at
the point (at?, 2at).

TRIUTERT < TUTEH! o TAM § T 1 fg il

o ocz B+y

B B2 y+a=B-Py-)(@—PB) (a+p+Yy

v 72 a+B

Prove the following, using properties of determinants :

o 0c2 B+y

B B2 y+a=B-Py-)(@—P) (a+p+Yy

v 72 a+P
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SECTION D

J97 &7 24 G 29 TF Jodb G971 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24, %@TX;S =y11=2;3‘€|ﬂﬁﬁ2x+2y+z=33ﬁ&{4 farg T hred 2,

3Teh e 3T HINT | TQT Ta gHd o i 1 hIv Wt J1d hife |
rgqaT

fap-31qIa < 2, 2, 1 > arelt W@ = 3 et &l %A fog P aon Q W ared 2 ¢
x—17 _ y—5 _ z—3 a7 x—1 _ y+1 _ z+1
3 2 1 2 4 3

3TA:@UE PQ 1 THIHTT Td TS FTd HITT |

Find the coordinates of the point where the line X;S =7 -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.

25. UH DI BH HAT AT TS AT 8 | TR T AT 9 Ty HEHI o6 ITTER
gfafer HiEat s A5 *1 $ I 50 TR § AR TE BT TR | Th
FHl I I T 30 Tie 9 T OF B HH H 1 U @l g | Tfdfed SAferehad
40 Hr T IUTSY § | Th FHHT W T 40 T A1 9 Th HA W T 60 T AT
BT 8 | T hifore, Aferepan @y eafvia & & for gfafer foraeft SRt ot
fopa B =TS ST | atfreRam e off STa hIfT | e ST e SR
30 e fafyr @ ga1 Fife |

9 P.T.O.



26.

27.

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.

S I, 4@ e a2l MM IA I H, @i e a 580 i & | 9 1
T AT Th g e R I 11 § Srefl St g R qeavand 9 11 9
oA Th g Feprelt St 3 | Fepredt w8 e g 1 B} | wiiekar @
SHifs fop TomTaia & T8 g Wt & 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.
0O 1 2
e A=|1 2 3|37 @ Al 3@ Fifve | A7l = T W=, e g
3 1 1
ﬁwaﬁ%@r@ﬁm:
y+2z=5
X+ 2y+3z=10
3X+y+z=9
AUAT
3 -1 1
YRR ARATSAT 1 T ek, G A=|-15 6 —5| &l Fohd
5 -2 2

10



28.

29.

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
3Xx+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 -1 1
A=|-15 6 -5
5 -2 2

1 1 Toh BTt 5k y = x* + 7 % (e Yad 99 W 3g @1 7 | fog (3, 7)
W feud wh A sl feufa @ =man gt w39 Bfcrshitet &1 Mell A
el & | =g gl §a I |

A helicopter of the enemy is flying along the curve given by y = 2 +7.A
soldier, placed at (3, 7), wants to shoot down the helicopter when it is
nearest to him. Find the nearest distance.

FHTRA h TN § x-378 o ST AT I x° + y2 = 4x T Waod y? = 2x
] &1 T &A% 1 hiTT |

HYAT

AR o TIT § A ABC 1 &%d Id <hifoe orEes 3 A3, 2), B(5, 7)
qAm C(7,5) % |

Using integration, find the area lying above x-axis and included between
the circle x2 + y2 = 4x and inside of the parabola y2 = 2X.
OR

Using integration, find the area of A ABC whose vertices are A(3, 2),
B(5, 7) and C(7, 5).
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