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All questions are compulsory. @

The question paper const
sections A, B and C. Secli

of) 29 questions divided info (hree
comprises of 10 questions of one
prises of 12 questions of four marks

mark each, Sectio

each and Sectio% rises of 7 quesiions of six marks each.

All questio. ction A are to be answered in one word, one
sentence or rithe exact requirement of the question.

There ts no ouverall 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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SECTION A
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Question numbers 1 to 10 carry 1 mark each.

A 3x3Ffc Mus af g g | |24 | & oW fafey, s (A]=47)

Let A be a square matrix of order 3 x 3. Write the value of |24 |
where |A| =

3 4
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F A"-|-1 2| and B= ) : t@ & = B
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Given e" (tan = e fix) + ¢

Write f(x) satlsf n above.

tan”' V3 — sec™(- 2) T TR WH FA R |

Find the principal value of tan™'V3 - sec™(-2).

i dfra = RxR >R, a+b=2 +b T RU@T 2 | (2*3)+47d
ST |

The binary operation * : R x R » R is delined as a * b = 2a + b.
Find (2 # 3) « 4.



Ta g ¥ owad 3x -4y + 122 = 3 R gl T i |
Find the distance of the plane 3x — 4y + 12z = 3 from the origin.

e E,mmﬁgmz 1)?12113:“@%3*,3@5,7)%%3#@%
a &Y | .

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

J’ \/4 - x° dx
° \N
Evaluate : O
f

Find the value of y — x from the following equation

p 4 5 3 -4 7 6
2 + -
T y-3 i 2) -\15 14
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SECTION B
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Question numbers 11 to 22 carry 4 marks each.
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If x=va®™ ' gy =va® ' gshow that &y ='@
dx _J
OR \}
2
Differentiate tan‘l[ 1+x l] with rgsp&t) X.
X
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tan"! [Jl |
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T &F 52 1 & TS Well-Hifd 3
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Two cards are drawn si

well-shuffled pack of 52 ind the mean and variance of the number
of red cards. Q
- A m A

Q- S S S S S SIS
T a =1 +4) +2k, b =31 -2) +7k3q ¢ =21 - +4k 2
@ﬁfm_p’mi’?fﬁusﬁ Mbﬁwaﬁém . ¢ =18¢% |

S A A A A A A T ST S
Let a =i +4) +2k, b =31 -2) +7k and ¢ =21 - ) + 4k.

_)
Find a vector —p) which is perpendicular to both 2 and b and
P.¢C =18
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Form the dillerential equation of the family ol circles in the second
quadrant and touching the coordinate axes.

Ok

Find the particular sulution of the differcntial equation

x(x2-1) dy =1, y=0 when x=2.
dx :

T & [N - N, s f/= g0 w4 &, 0
x 11, A% x fawm 3 C)
fix) =
' x-1, nﬁ:xm%
q%ﬁamaﬂ@aaxaﬁrf 6
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Show that f: , given by

x+1, if x is odd
flx) =

x-1, if x is even

is both one-one and onto.
OR

Consider the binary operatiens * : R x R+ Randn: R xR 5 R
defined as a*b = |a - b| and aob = a for all 4, b € R. Show lhat

[ )

# 1S commutative but not associative, ‘o’ is associative but not
commutative.
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J’ X Sin x dx

1+ cos? x

Evaluate
2

Jlxs—xldx

-1
OR

Evaluate

J‘ X S10 X
1+ cos? x
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ning 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 frum the wall ?
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Using properties of determinants, show that

b+e a a

b c+4a b = 4 abe

c c a+b

e R fag A

cos™? (4) + cos™? (12) = cos™* (33)
5 13 65

Prove the lollowing :

cos"l(g) + cos? (%) = cos’l(gg) ’\
e y=(tan! x)? 2, @ TR 3%+ 1)? ~QJQ(X + 1) dy -

It y = (tan™ %)% show that (x2 + + 9% (x° + 1) _
el R y +ycot e;(xatO)ﬂﬁﬁTE%ﬁmﬂﬁq,m

T ¢ fs & x-, 21

Find the partlcula 10n of the differential equation

dy + y cot x = 4x cosec x, (x # 0), given that y = 0 when x = 7

«§ kg & flwis 9 SN w@ fal (3, -4, - 5) 71 (2, -3, 1) ¥ o
T Y@, FEAA 2x.+ y +z =T & Fed 2 |

Find the coordinates of the point where the line through the points
(3, -4, —5) and (2, - 3, 1) crosses the plane 2x +y + z = 7.
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Question numbers 23 to 29 carry 6 marks each.
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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 the

cone.

OR
An open box with a square base is te be @Qﬁ of a given
units

quantity of cardboard of area c squarc Show that the

maximum volume of the box is

J—Lu
mﬁmﬁﬁ‘l'
e

el N

J(x-nhx+m

Evaluate :
J‘ x sin~! x dx
\/1 x2
OR
Fvaluate

2
J‘ x2+1 dx
x -1 (x+3)
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(% y): 2 +y2<4, x+y>22} S0 9CT &9 @ Q3% T SIHC |
Find the area of the region {(x, y) : o +yP<d, x+y22
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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
losses a coin once and notes whether a head or, obtained. If

she obtained exaclly ane head, what is the pr ity that she threw
1, 2, 3 or 4 with the die ?
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A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture conlains at least 8 umits 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 Ifood 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. Deterimine the

minimum cost of such a mixture. Formulate the above as a LPP and
solve it graphically.
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X+y—-2=3, 2x+3y+z=10; 3x-y-T2=1

Using matrices, solve the following system of equations :
X+y—-z=3; 2x+3v+z=10; 3x-y-Tz=1

g P7, 14, 5) ® OW0@ 2x + 4y —z =2 W 3@ T o A @WE I UL
T A | g P 1 few Y wAa # wife < owa SR

Find the length and the foot of the perpendicular from the point

P(7, 14, 5) 1o the planc 2x + 4y — z = 2. Also find the image of point
P in the plane.
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