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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 minutes 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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AR foT T T&Fd & |

wf 399 97 § fa@ey 78 £ | O o G} 3% at 4 I 7 a9 sr
3F qT 2 FVAI F IRF faFeq 8 | U9 W ¥ § T I TF &
faey g7 AT 8 |
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General Instructions :

65/1

(1)
(1r)

(111)

(iv)

(v)

All questions are compulsory.

The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 questions of six marks each.

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

There is no overall choice. However, internal choice has been

provided in 4 questions of four marks each and 2 questions of six

marks each. You have to attempt only one of the alternatives in all
such questions. |

Use of calculators is not permitted.
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Qs A

SECTION A

Y97 &I 1 § 10 7% J9% 599 1 3% # & |
Question numbers 1 to 10 carry 1 mark each.

o @ * . RxR >R, a*b=2a+bgu aafia 2 | (2% 3) * 4 §

T |

The binary operation * : R x R - R
Find (2 * 3) * 4.

tan"1V/3 - sec}(-2) M & AF TG FC |

is defined as a * b

Find the principal value of tan" V3 — sec (- 2).

frafafed e ¥ x + y & O9 9 Fif9Q

2

X

7

7
15

6
14

—

Find the value of x + y from the following equation :

2

N A" -

5 3 sl
.I.
y —3 _1 2_1
5 B el
+
y —3 al 2
&
A |
2| d91 B =
Fhad
1_
4 | ;
2| and B =
1- ks

7
15

6
14

= 2a + b.

g, @ AT- BT wm =i |

. then find AT — BT,

R.T:Ch



5. WM A, 3x 3 H TH M A 2 | | 2A | % AW faf@w, @l |A| =42 |

Let A be a square matrix of order 3 x 3. Write the value of |2A |,
where |A| = 4.

6. T I HieQ :
2
JJ4—X2 dx
0

Evaluate :
2

j\/4—x2 dx

0

7. for mn 2 & j e*(tan x + 1) sec x dx = e* f(x) + ¢ g |
al 9% flx) fafee st 3wdw & Gqe & € |

Given j e“(tan x + 1) sec x dx = e* f(x) + c.

Write f(x) satisfying the above.

e
8. (ixj).k+i.j & 99 [AET |
: h h A A A
Write the value of - (i X j) . k + 1 . j

9. WKW E}B,ﬁwmﬁ%A(z,DﬁﬂTaﬁﬁﬁ%B(—iﬂ%, % e 9o
Id HifST |

Find the scalar components of the vector AB with initial point A(2, 1) and
terminal point B(- 5, 7).

10. {HﬁﬁﬁWBX—4y+122=3ﬁ§ﬂﬁlﬁml
- Find the distance of the plane 3x — 4y + 12z = 3 from the origin.

65/1 4



11.

12.

13.

65/1

gus §
SECTION B

Y97 GEIT 11 T 22 7% F9F J974 3% 3T 8 |

Question numbers 11 to 22 carry 4 marks each.

f= = fag ST .
b1 o _1 3) 6
cos{sin " — + cot T —| =
[ 5 2) - 5J18
Prove the following :
s J 1 3) 6
cos|sin " — + cot T — | =
( 5 2 BJI8
R & TUTERT H WA F ST F
b+c a a
b c+a b = 4 abc
C C a+b

Using properties of determinants, show that

b+c

b

C

a

Cra

C

a

b

a+b

= 4 abc

it f6 f: N — N, st 79 T 7T @,

x) = {

me?ﬁ%l

HAGAl

ﬁaﬂﬂﬁfmﬁ*:RxR—)Rﬂ?JTG:RxR—)R,Gﬁa*b=|a—b|
aob=a, ¥4 a,b e R&F fau, g wiufyg &, w =R &St | T9ize
“ FAEE 8 U] 9E9d el 7, ‘o’ WEwd § Ui sHHfal

x+1, I x ﬁ'ﬂ"?%
Ry |- - T2

5

& 2 |

qaT
fo

P40



Show that f : N — N, given by
x+1, if x is odd
f(x) =

x—-1, if x i1s even

1S both one-one and onto.
OR

Consider the binary operations * : Rx R > Rando: R x R - R
defined as a*b = |a — b| and aob = a for all a, b € R. Show that

£

‘*’ 18 commutative but not associative, ‘0’ is associative but not
commutative.

OR

1+x® - 1]
X

Differentiate tan™ with respect to x.

15. I x=a(cost + t sin t) I y=a(sint—tcost),0<t<£%,ﬁ

2
d%x d?y d2y
— Y —= I SifeT |
at* "~ A" dx?
If x =a(cost +t sin t) and y=a(sint-tcgst),0<t< %,
2 2 2
find E__;E, E% and d—}zr
dt dt dx

65/1 6



16. T 5 W @l 9 doR F wER TH 2 | G @ AT W R, g F R,
dOR ¥R 2 TH/Q. A W Y diEr I 2 | R W IS IOE R W F W

17.

18.

65/1

W R Vs W F A w e faR 4 @R ?

A ladder 5 m long is leaning against a wall. The bottom of the
ladder is pulled along the ground, away from the wall, at the rate of
2 cm/s. How fast is its height on the wall decreasing when the foot

of the ladder is 4 m away from the wall ?

1+ COS2 X

X Sin X
J. dx
0

Evaluate :
2
J Ix3 - x‘ dx
=

OR

Evaluate :

n

X Sin X
I 5 dx
0

1+cos“x

Wﬁ#ﬂﬁ@gﬁ%ﬁmmmmﬁmsﬁﬁ%ﬂﬁmﬁﬁ

oyt Fd ®

AGal

Hghel U x(x2—1)%=1 i fafiw ga 0 ST S99 x=2 8,

y=0§l

P.T.O.



19.

20.

21.

22.

65/1

Form the differential equation of the family of circles in the second
quadrant and touching the coordinate axes.

OR

Find the particular solution of the differential equation

x(xz—l)@—=1; y=0 when x = 2.
dx

frafafad 3aed THiHWT &l 8d FIGT -
(1 +x%)dy + 2xy dx = cot x dx; x # 0

Solve the following differential equation :
(1+x2)dy+2xydx=cotxdx; x#0

A A A o A A A A A A
Wl A =i+4) +2k, b =8i —2j +7k W ¢ =2i —j kT
= .
TE T p IAFC A a aN b AN R AT a p . ¢ =187 |
Sl R RS e L S ARG
Jet a =1 +4) +2k, b =31 -2) +7k and ¢ =21 - j + 4k.
—)
Find a vector _p-) which is perpendicular to both a2 and b and
- =
P « ¢ =18,

39 fag & frdvis s FifSg i@l fagsit A3, 4, 1) 91 B(5, 1, 6) &1 e amel
W XY-ad F Fed g |

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.

a9 F 52 T I TH Jol-difa Bl 8 I B ¥ qd IquwR (femr sfawmen
%) o 99 & | A TT & TN S GEA &1 HEY 997 TS §9 ST |

Two cards are drawn simultaneously (without replacement) from a
well-shuffled pack of 52 cards. Find the mean and variance of the
number of red cards.



23.

24.

25.

65/1

4

@z ¥
SECTION C

JvT I 23 T 29 TF FAF II7 6 3F F & |
Question numbers 23 to 29 carry 6 marks each.

A AN e, EfatEd e g S g ST
2X +3y+3z2=95, x-2y+z2=-4, 3x-y—-2z=3

Using matrices, solve the following system of equations :
2x + 3y +3z2=5, x-2y+z=-4, 3x-y-—-2z=38

fag VT f& & T 7T 3ig & F=0id 7eaw 9% U &9%d i oa-gud ded
# fro, vig # B & oMt B @ 1

HYd]
e M o2 a7 THE AT%A a9 UE M A ¥ IR ¥ Gl U a9 [IEEH SMER
W%,Wmﬁlmﬁmﬁﬂaﬁmmalqﬂ%Eﬂﬁlﬁél

Prove that the radius of the right circular cylinder of greatest curved

surface area which can be inscribed in a given cone is half of that of
the cone.

OR

An open box with a square base is to be made out of a given

quantity of cardboard of area ¢? square units. Show that the

(33

maximum volume of the box is ——= cubic units.
6+/3

O+ 6 HIGT

J‘xsm X |
dx

Jl X

HYGdT
O I HiST

2
J‘ x2+1 o
x-1D“x+ 3

9 | P. 150,



26.

27.

28.
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Evaluate :

Evaluate :

2
J‘ x2+1 .
_ x-1)°(x+ 3)

(x,y):x*+y° <4, x+y22] 3 5T &7 & &I6A Fd i |
Find the area of the region {(x, y) : X +y <4, 2353 748

_3 .
! aEedq 8, a k
<9 -2k 2 k 1 e

wmmmqlwwHunmmﬂWmmshw%@aﬁaﬁmﬁﬁ
Hl g | |

x—1 y-2 Z—3 x—-1 y-=-2 z—3
= = and = =
. -5k ‘8 k 1 - S

perpendicular, find the value of k and hence find the equation of
plane containing these lines.

If the lines

qHT U TSd Uh U 3DTdl 2 | Ifc 39 5 31 6 F §& I aidl 8, df 98
UF fags & 99 IR 3BTl ¢ 3R oAl @ T Al A 8 | 3fe 39 1, 2, 3
T 4 F GO I Bl 8, 9 98 TS gk H UH G) IS 2 AN TR AR
it 8 fh 3/ fod o1 @ W g3 | A 3W I uw fud wrw FAaw 2, O 36
g 39T M U W 1,2, 3T 4 I B & Wifgeher &1 8 ?

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin
3 times and notes the number of heads. If she gets 1, 2, 3 or 4 she
tosses a coin once and notes whether a head or tail is obtained. If
she obtained exactly one head, what is the probability that she threw
1, 2, 3 or 4 with the die ?

10



29, UF IER-fa9F & YR & 959 F 39 YR oo =ear 2 5 fagor § faefim
AFH RTF FH-I-F9 8 UFF IR G C &1 TF FH-T-%9 10 9FF @ |
97 I ¥ 2 9= faeifa A 9f9 & 3R 1 9o= faefiw C sfa fem @ <=f®
g I1 # 1 9o faerfim A sfa fem 3k 2 9o faeifie C 9fa fem @ 1 9f
fom G5 I & @led § T 5 9 ofd fom o9 I & @lcA §# T 7 @ & |
3T F TH WEH AIHT G TERK AE G0 A Bk W e faser &

] qod T HIST |

A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture contains at least 8 units of vitamin
A and 10 units of vitamin C. Food I contains 2 units/kg of vitamin A
and 1 unit/kg of vitamin C while Food II contains 1 unit/kg of
vitamin A and 2 units/kg of vitamin C. It costs T 5 per kg to
purchase Food I and ¥ 7 per kg to purchase Food II. Determine the
minimum cost of such a mixture. Formulate the above as a LPP and
solve it graphically.



