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e Please check that this question paper contains 3 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.

General Instructions: -
1.  All questions are compulsory.

2.  The question paper consists of 29 questions divided into three sections A, B and C. Section
A contains 10 questions of 1 marks each, Section B is of 12 questions of 4 marks each and
Section C is of 7 questions of 6 marks each.

3. Write the serial number of the question before attempting it.

4.  If you wish to answer any question already answered, cancel the previous answer.
5. In questions where internal choices is provided. You must attempt only one choice.
MATHEMATICS
Time Allowed : 3 hours Maximum Marks : 100
PART — A

dx
cos(x —a)cos(x—h) °
If 4sin”* x+cos™ x = then find the value of x .
3. There are three mutually exclusive and exhaustive events E1. Ep and E3. The odds are
8:3 against E1 and 2:5 in favor of E2. Find the odds against E3.
dx
4. Evaluate : IW :

5. At what points of the ellipse 16x2 + 9y2 = 400, does the ordinates decrease at the same
rate at which the abscissa increase ?
6. Find the inverse element of the binary relation a®b=a+b-4.

7. Given g.t?:

1. Evaluate : j

N

ax B‘ find the angle between £ & b .

8. If A:[ 31 _24} find matrix B such that AB = I .

9. The slope of tangent to curve y = X

1 atx =10.
2

10.1f A% = A for A{ 2} , then find the value of b .
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PART — B
11. If y=cot™(+cos x) — tan " (/cos x) Prove that sin y:tanzg.
OR

Solve for x : sin™(L—x) —2sin™* x=%.

d’y 1 dyj2 y
_ = x -—|—=| —==0
12.1f y = x* then prove that i y(dx y
13.Suppose a girl throws a die . If she gets a 5 or 6 , she tosses a coin three times and note the
number of heads . If she getsa 1, 2, 3 or 4, she tosses a coin once and notes whether a heads 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 .

Xx—4

———+a x{4
14.1f (0 = ‘X;‘ﬂb 4 Determine the values of a and b so that f(x) is continuous at x=4 .

X—4

——+h 4
\x—4\+ X)

b+c c+a a+b
15.1f a, b,c is real numbers and|c+a a+b b+c/=0.Show that eithera+b+c=0o0ora=b=c.

a+b b+c c+4d
16.A plane meets the coordinate axis in A, B, C such that the centroid of triangle ABC is

the point (p, q, r) . Prove that the equation of plane is % + ql+ :— =3.

3

17.Evaluate : [ 200180 0 g
1+ tan” 6

OR
s COS X
Evaluate: f — dXx.
1+ cos x + sin x

0
2

dex .
18.Solve the differential equation: ay? = ysin’y

19.Let NxN be the set of ordered pairs of natural numbers . Also let R be the relation in
NxN , defined by (a,b)R(c,d) < ad =bc .Show that R is an equivalence relation .

20.Find the shortest distance between the lines whose vector equations are
P=(f+2]+3K) + 421 +3j +4k) & P=(2f + 4] +5k) + u(4i +6j+8k) . Also find the angle
between two lines .

OR
Find the S.D. between two skew lines
X-8_Y+9 10-2 &X -15 58 —2Y _ Z—5. Also find the angle
3 - 16 -7 3 - 16 -5
between two lines .
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21.Find a unit vector perpendicular to each of the vectors a+b&a-b where a = 3i+ 2j+2Kk
and b=i+2j-2k.

sin "t /X — cos 1«/_
22.Evaluate : jsm o _1\/—

PART — C

23. Let a pair of dice be thrown and the random variable X be the sum of the numbers that

appear on the two dice . Find the mean or expectation of X .
OR

The sum and the product of the mean and variance of a binomial distribution are 24 and 128

respectively. Find the distribution.

24. A firm manufactures two types of product A and B and sells them at a profit of Rs 5 per unit of
type A and Rs. 3 per unit of type B. Each product is processed on two machines
M, & M, .One out of type A requires one minute of processing time on M, and two
minutes of processing time on M ,, whereas one minute of type B requires one minute
of processing time on M ,and one minute on M ,. Machine M, & M , are respectively
available for at most 5 hour and 6 hours in a day . Find out how many units of each type
of product should the firm produce a day in order to maximize the profit. Solve the
graphically.

25.Using integration, find the area of the two parabolas 4y* =9x & 3x* =16y .Also find
thew angle between two curves .

OR
Prove that the curves y? =4x & x* = 4y divide the area of square bounded by x =0, x
=4,y =4andy = 0 into three equal parts .

26.Water is running into a conical vessel ,15 cm deep and 5 cm in radius , at the rate of 0.1
cm?® /sec . When the water is 6¢cm deep, find at what rate is (i) the water level rising? (ii)
The water — surface area increasing? (iii) The wetted surface of the vessel increasing?

27.In a hurdle race , a player has to cross 10 hurdles . The probability that he will clear each
hurdle is 5/ 6 .What is the probability that he will knock down fewer than 2 hurdles ?

1 2 1irg -3 s

28.Determine the product |1 0 3 { 6 -2 2] and use it to solve the system of
2 -3 0[|-3 7 -2
equations : x+2y+z=7; x+3z=11;2x-3y =1,

29.A cylinder of greatest volume is inscribed in a cone, show that (i) R =§htana (i) H :% (iii)

Volume of the cylinder = 24—7n h¥tan?a .(iv)r: R =3:2 Wherer, h, o are the radius,

height and semi — vertical angle of the cone and R, H are the radius and height of the inscribed
cylinder.
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