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 DPlease check that this guestion paper contains 11 printed pages.

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

¢ Pleaze check that thiz question paper contains 29 guestions.

¢ Please write down the Serial Number of the question hefore
attempting it.

e 15 minules time has been allotted to read this guestion paper. The guestion
paper will be distributed at 10.15 a.m. From 10.15 aun. to 10.30 a.m., the
studenls will read the gquestion paper only and will not write any answer
on the answer-book during this period.
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General Instructions :
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All guestions are compulsory.

The gquéstion paper consists of 28 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 guestions of four marks
each and Secltion C comprises of 7 questions of six marks eoch.

All guesitons in Section /A are lo be caswered in one word, one
sentence or as per the exacl requiremend of the question.

There is no overall choice. Howeuver, internal choice has been
provided in 4 guestions of four marks each and 2 questions of six
muarks ench. You hove lo attempt only one of the alternatives in all
such questions.

Use of calculalors is nof permified.



4i

65/1

=HUE H
SECTION A

YT HEm 1 710 % SE YT 1 #E wE |
Question numbers 1 to 10 carry I mark each.

Bamgft dfism «+  RxR >R, a+h=2a+bT0 timf@ &1 (23)+4 377

T |

The binary operation * : R «x R - R iz defined as a * b = 23 + h.
Find (2 = 3) = 4.

tan~' V3 — secH—2) W e W W FEw |

Find the principal value of tan L0 —sec (- 2).

fefefas mimm & X + y @ HH e i
P: 5 1 -4 T G
2 + =
K y—3 1 2 15 14
Find the value of x + v from the following egquation :

X 5] 3 -4 7 6
2 + -
Xl v—3 1 2 15 14
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Let A be a square matrix of order 3 x 3. Write the value of |24,
where | A =

o= We i

Evaluate |
2 P ———
j,\.l'cl - x* dx
0

fam T 2 J Etan x + lscexdx=c*fix) +¢c B |
T T Rx) fAfgr St evdw F uEe T 2
Civen I " (tan x + 1) sec x dx = & fix) + c

Write flx) satisfying the above.

A B A A
1

. i @ e fafET

A - .
Write the value of {1 = j) . k +

= ; & 5
ey AB, e sifvs g A2, 1) 991 A9 g Bi-5, 7) &, * HET 9o
d FAT |

Find the scalar components of the vector ﬂB with initial point A2, 1) and
terminal point B{— &, 7).

.Tﬁﬁ_ﬁmﬂﬂx—4}+l‘ﬁa—d?ﬁ g6 I e |

~ Find the distanve of the plane 9x — 4y + 12z = "4 from the origin.
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SECTION B

TIT W 1] T 22 FF TRT A4 AT FE
RQuesiion numbers 11 (o 22 carry 4 marks each,

A

11, 7= = fag Ff .

5413

Prove the following :

i : 0 H & Y
cus'smj— +t;-u|1:1E = ﬁ
5 5413

2

L3

12. TR % TEEt & T a7 T

b+ a a
b cta b = 4 ahc
C C a+b

Using properties of determinants, show that

bte a a

b c4a b =4 ahe

13, TokT & f:N - N, =t 7= o7 == &

x+1, #fg x g d

fix) =
x—1, af¢ x w0 @
THaE 991 H=wES Ml & |
7T

famed §fFs » . RxR >R o:RxRE < R, T ash=|a—b|am
ach=n Of a,b c R¥ fA0r, 70 "iwtg & T fo=m =few 1 =ohew f5
“ FAEMEY § W W W 4, o meed § wie sfERE aE
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Show that f: N -» N, given by
x+1, if x 15 odd
fix) =

x-—1, if x is even
is both one-one and onto,
OR

Congider the binary operations = : R « R » Rando: RxR =+ R
defined as a*b = |a — b| and aob = a for all a, b € R. Show that

LI

+' is eommutative but not associative, ‘0’ is associative bul not

commutative.
4 _1 / —1 - »
14, T x - va™® Py = ya®™ Tt 3 A el j_!':_.g_
® A

HYE]

tan~l | A= | &7 x & T EEET Siteg |

X
> '—1 —l r
H ox=1va™ ' y=+va™ ' show that dy _ =y 48
dx x
OR

e
; i 1 1u'1+12 = l-l .
Differentiate tan " | *———— J with respect to x.
X

15, I x=af(wat+tsint) 7 ¥ = alsin t—tcnﬂt},ﬂr:t.-r:; % Al

) 5 9
df,di T d;_j T sifa |
dt dt dx

If x <afcost + tsint) and ],'=ﬂ{si11t—tc?at},0{t{%,
dix  d%y d=y

fad: S 2 48
dt - dt® dx?
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16. wF 5. @t i@ dan & wer gE & | A W AR a faw, wE & sefw,
AN W gl 2 WU/H. B T @ di o § | TR W sHE SR fdw @ g 5
W e AT O % AN W AU R H 4W W E 7
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 emf/s, How fast iz its height on the wall decreasing when the foot
of the ladder 18 4 m away [rom the wall 7

17, "H e #ifene -

2

I|x3 - x| dx

-1
FHgan

HH A i

n s

J HH]llIK T
1+ens®x

Evaluate :

2
J' |:~:3 -—x|dx
|

OR
Evaluate ;
t 1
J‘ xsms: i
1+ec08" %
0
18, f&im wogiw § UF g6 F W W A TR0 99 S 5 e e oW
oy = E

T

STRE TERET xf:{'ﬂ’-—nﬁﬂ s AT x=2 8 T

dx
=10 7 |
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18.

20.

22.
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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(r-cﬁ—l}d—:"I =1 vy=0 when x =2
X

fr=fafign e TS0 = 7@ S
i1 +‘£9}dj;+21ydx_—.cnt>:dx; |

Solve the following differential equation :

E1+ngdj.r+2:{§.rdz=cntxdx; x + 0

A M A —3 A A A A A A
TN A =i+4) +2k, b =8i-2j +Tk W T =2i — ) +4k & |

R P A ERT N s AT b S memiam o . =182 1

P
—y A A n -3 A n n = A A A
let a =1 +4j +2k, b =31 -2j + Tk and ¢ =2i - j +4k.
—
Find a vector F which iz perpendicular to both a and h  and
—- =
T T

59 fag % fewis W S s e A, 4, 1) 99 Bis, 1, 6) & Men adl)
T XY-ae # Fed g

Find the ecoordinates of the poinlt where the line through the points
Al3, 4, 1) and Bi5, 1, ) crozaes the XY-plane,

T F B2 T OF US Weh-wiE R T T O O¥ g W IO (e wfemne
%) Feel WM F | W TT & TN ST SN W RTE A9 TR 3 ST |
Two cards are drawn simultaneously (without replacement) from a

well-shuffled pack of 52 cards. Find the mean and wvariance of the
number of red cards.
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SECTION C

TYT FEW 23 F 20 7% N 5746 5% FE
Ruestion numbers 23 to 29 carry 6 marks each,

e+ 3y+32=5 -8y +z2=-4, Jx-y-22=3
Uszing matrices, solve the following syvstem of equations :
2x +3y+32=9, x-2qv+z=-4, Ix-y-2z=3

faz st 5w Ry T 3ig 5 o0 9ETM 9w T8 LT%E SR OW-gRig Ae
& e, viw & B A el g 2
99T
few M o il oHE dve TR TR W ¥ ¥ FR ¥ W s A GEw amew
3
FFR &, w9 A ) avh fR oA W s e 5‘:,3 T 2
‘\.II
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 coune.

OR

An open box with a square base i3 to be made out of a given
guantity of cardboard of area e square unita. Show that the
3

% i C . ;
maximum volume of the box i1s —— cubic units.
-\II

o+ FE &g

g
® BN o4
J — d:{
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Evaluate :

Evaluate :

J x2+1
(x - 12 (x+3

[, y):x®* +y* <4, x +y>2] A ¥4 &9 ¥ 9% 79 HiaQ |

Find the area of the region i{x, y): %+ j.rg <4 wy 22l

— - w1

F AA 4 FEU | F TG F900 F GHE 0 FE T 39 SFEl R g
CorI

; ; x-1 y-=-2 %= x -1 v—2 z-3
If the lines — = = — and ={ = are
3 ~ 2k - k 1 5}
perpendicular, find the wvalue of k and hence find the equation of
plane containing these lines.

U TF ASH UE TR @l £ | A 29 5 W 6 % WE U BAr 2, T 3
Tw foas #1999 omE ¢ R Rl # denm Aw o £ 0 3 o1, 2, 3
o4 F TE 5 BT R, f T TR O W UH AR o & MR 4 A
FHIE T aIE e R W i = mom i g O
0TS T OTH W 1, 2,3 4 A FH T OAET FAE 7

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin
J times and noles 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 oblained. IT
she chtained exactly one head, what ia the probahility that she threw
1, 2, 3 or 4 with the dic 7

10
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A dietician wishes to mix two typea of foods in such a way that the
vitamin contents of the mixture contains at least 8 unitz of vitamin
A and 10 units of vitamin C. Food T contains 2 units/lcg of vitamin A
and 1 unitkg of wvitamin C while Food II contains 1 unit/kg of
vitamin A and 2 units’kg of vitamin C, It costs T & per kg to
purchase Food T and 2 7 per kg to purchase Food II. Determine the
minimum cost of such a mixture. Formulate the above as a LPP and
aolve it graphically.



