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The figures in the morgin odicate full morks,
Notatwms and symbols fiove ther wsuol meanings.

Group- A
Full marks: 15]
I Answer ariv one question: [1x:4=4|
(a) Salve (_ryi —e‘f’"“) dr — ydy = 0. 4]
(b) Solve }: — oyt 2y, 4]
2 Find the differential equation of the confoeal conies %_; i ;,;% =}, whore a, b are
lixed constants mnd A S an arbitrary paramaeter. ' 3
Group- B
3. Answor any ene question: [ xi3=3
(a) Eliminate the arbitvary constauts o b und obtain the pd.e from the eudition = =
(r+a)ly 4 ). 3]
(b) Fimd the differontial equation of the set of all noht cireular cones whose axes coincide
with z-axis 134
1. Answer any ane guestion: |1 =55
(n) Solve cas(x + yip + sinlr + ylg= = 5]

(b) Find the equation of the integral surfaee of the PDU Zy(z —3)p 4 (Zr — z)g =
y(2r —3), which passes through Lhe direle = = 0,77 — 22 § y* =1, [5]
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The figures in the mengin indicate full marks
MNotations amd symbols have thear usual meanmgs:
{a) What do you mean by resultant force?
The resultant of two forces P and Qs of magnitode P, Show that, if P be doubled, the
new resultant is at right angles to Q and its magnitude will be /AP2 — .
(b4
(b) What do you mean by coplanar forces?
The greatest and least magnitudes of the resultant of two forces of constant magni-
tudes are R and § respectively. Prove that. when the forces act at an angle 24 | the
risultant is of magnitude f Rcos=g + S5,

{2} What is couple and moments of a couple?

(b) Show that, any force F acting at a point A of a rigid body can be replaved by an equal
and parallel force Tacting at an arbitrary chovsen point O of the body together with a
souple whose moment is equal to the moment of the mven foroe F about the choosen
point O.

{a) {i) Show that, if a system is nit in equilibrivm then it can be reduced ether to a
single force or bo a single couple.

(i) My, Ma, My are the moments of a system of forces acting m the 1y plane, sbout
three nirecollinear points [xg, 4 ), (23, ¥3), (X3, ¥3) nspectively. IF the resultant of
the: systemn is asinele force at the origin, Show that
My(xays — xawz) + Malxsw — xoys) + Malxw —xan) = O,

ir
(b} If a system of coplanar forces acting at different pomnts of & ngid body. Write down
the changes in the resultant when each force be turmed in the plane of forces about
it~ point of application throdgh the same angle in the same sense. Also discuss about
equilibrivm of the new system if the old system is m equilibrivm.
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1. Answer all the guestions.

5
(a) Define Simple and Compound Event.

[2]

(b} A coin is tossed and z die I5 thrown
simultaneously. Write down the sample
space.

(1]

(c) What is random variable?

(2]

2. Answer any three guestions.
5x3=15
(@) If m things are distributed among a men
and b-waomen, show that the ehance that the
things received by men is odd
1(b+a) J{F::n:a] _ (5l
2 (b+a)
(b) A man speaks 80% truth and anather 20%,
while stating the same fact, what is the
probability that they (i} contradict, (if) agree?
(5]
(c) A random variable takes the values -3-2, -
1,0. 1, 2 3 such that

P(X=0) = P(X>0) = P(X<0);

P(X=-3) = P(X=2) = P(X=-1);

P(X=1) = P(X=2) = P(X=3).
Obtain the probabllity distribution and
distribution function of X. [5]
(d) n letter to each of which corresponds an
envelope, are placed in the envelopes at
random, What Iz the probability that exactiy r
letters are placed in the right envelopes?
[51
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1. Answer all the guestions.
5

(8) Define Simple and Compound Event.

[2]

(b} A coin is tossed and a die is thrown
simultaneously. Write down the sample
space.

[1]

(c) What is random variable?

2]

2. Answer any three questions.

5x3=15

(a) If m things are distributed amaong a3 men
and b woemen, show that the chance that the

things received by men is odd
1(b+a)™-{b-a)” (5]
2 (b+a)" -

(b) A man speaks 80% truth and ancther 90%.
While stating the same fact, what is the
probability that they (i) contradict, (il) agree?
[5]
(c) A random varlable 1akes the values -3-2, -
1.0, 1, 2 3 such that

P{X=0)'= P(X>0) = P(X<0);

P(X=-3) = P(X=-2) = P{X=-1);

P(X=1) = P(X=2) = P(X=3).
Obtain the probability distribution and
distribution function of X. f5]
(d) n letter to each of which corresponds an
envelope, are placed in the envelopes at
random. What Is the probabllity that exactly r
letters are placed in the nght envelopes?

[5]
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