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Time: 2%2Hoursg| [Max. Marks: 70

I nstructions to the'carndidates:

1
2)
3
4)
5)
6)

QuestionsNo. 24s compulsory.

Answern Q.2.0rmQ.3, Q.4 or Q.5 Q.6 0r Q.7, Q.8 or Q.9.
Non- programmable electronic packet calculator is allowed.
Figuresto the right indicate full marks.

Assuine Suitable data if necessary.

Néar diagrams must be drawn wherever ngcessary;,

Q1) Attempt thefollowing.

a)

b)

The first four moments of~glistribution about mean one 0O, 16, —-64 and

162, then standard deviatioh of adistributionis . [2]
) 21 i)y 12
i) 16 iv) 4
The value of Vf is [2]
) _2 iy 2

r r
i) 1 iv) O

r

For F=3x% +(2xz— V)] + zk, the valué/of j Fdr aong straight line
joining points (0,0,0) and (2,1,3) is : [2]
) 15 i)y 14
i) 16 V)-8

PT.O.



d)

f)

Q2) g

b)

Q3) a)

. ou  d°u .
The most general solution of PDE v—=— is . [2]
ot®  odx
) u(xt) = (c, cos mx+c, SR.mMx) e™
i) u(x,t) = (c, cos mx+cysin mx) (c, cos mt +c, sin M)
i) u(xy) = (¢S mxtC, sin Mx) (c, €™+c, ™)
V) u(xy) F{ge™+c,e™) (c, cosnmy + ¢, Sinmy)

A throw ismade with two dice. The probability getting ascore of 10 is
_. [1]

: T 1

)12 D

N : 2

Iii) S V) 3

The cross product of a& bis defined,as ZxX'b = [1]
) abcosd i) absingn

i) absing iv) abcosgb

Calculate the first four sTi0Omenis about mean of the given distribution
aso find B, & B.,. [5]

X 2 2.5 3 3.5 4 4.5 S

f 5 38 65 92 70 40 10

Find coefficient of Gerrelation from given data. [9]
n =25, x = 75q2y = 100, x?= 250, Xy?=500, Ixy 3 325,

An unbiased coin isthrown 10 times. Find probabitity of getting.  [5]
i)  Exactly 6 heads

i) Atleast 6 heads

OR
Find lines of regression for the following data. [9]
X 10 14 19 26 30 A 39
y 12 16 18 26 29 35 38
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b)

Q4) &)

b)

Q5) 8

b)

c)

One percent of articlesfrom acertain machine are defective. What isthe
probability of [9]

1)  Nodefective
i)  Onedefective

Assuming that the diagtam of 1000 brass plugstaken consecutively from
machine form a norral distribution with mean 0.7515 cm and standard
deviation0.8020-£mm. How many of the plugsarelikely to be approved if
the accéptable giagram is 0.752 + 0.004 cm. [9]

[GiverTA (2:25) = 0.4878, A (+1.75) = 0.4599]

Find tiHe angle between vel ocity and accel eration x&ctors

att=0for F =e'f +log(t?+1) ] —tantk. [5]

'n what direction from the point (1,0, 1) isthe directional derivative of
¢ = x2y 22 amaximum? What isthe maghitude of this maximum? [5]

Show that Iﬁ::(2xz3 +6Y) L (6X —2y2) I +(3x°Z° - yZ)R isirrotational.

Find scalar ¢ such that (F=V ¢, [5]
OR

If directional derivativeof 9= ax?y+ by?z+ cz?x at (1,1,1) has maximum
magnitude 15 in the ditection parallel to XT_lz y;23 :f . Hencéfind
the values of a, b, . [5]
Attempt any one [5]
: r 2

) V2 (V.:—Zj =5

D) v{g‘-—b] -0

r
Show that ﬁ:%[rzé+(é.F)F]isirrotationaI. [5]
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Q6) a)

b)

Q7) 8

b)

Q8) 8

Evaluate {F.d T where F=(x? + xyji + (< + y?) | where Cisthe square

formedby y=+1andx=+LF=x + V] + ZK. [5]
Evaluate ” f.Ads where T =vyzi + zxj+xyk and S is the sphere
X2 + y? + 72 =4 Tyr'thefirst octant. [5]

Apply Gauss divergence theorem to evaluate ”f_.ﬁds where

T = 4%72 2y2P+ 2k, S being the closed cylinder X2 + y2 = 4 bounded
by ‘20 andz = 3. [5]

OR
UsingGreen’slemmafor F=(3x* —8y?)i +(4yixy)j and the curve
C bodnding the region R formed by x = 0,y = 0and x + y = 1,
évaluate | [ (V xF).dxdyk. [5]
R

Using Gauss divergence theorem,éevaluate ”(T?ﬁ)ds where

F=x%Z +yj — x2k whereSs the Boundary of the region bounded by
the surfaces z = X + y2 and z =24y. [9]
A liquid mass is rotating with'a constant angular velocity o about a
vertical axis (positivezaxis)ytinder the action of gravity. Find the pressure
at any point of the liquid, if the motion is steady. Use the equatien
aq

ot +([@V)g=F- in assigning the symbol s appropriate meanings.[ 5]
b

2 2
If 8_2/ =c’ 8_2/
ot oX
both ends. Find the solution it. [8]
) y@Ot=0
i) y(,t)=0
ay

DR 0

V) y(x0)=Ix-x* 0<x<|

represents the vibrations of therstring of Tength fixed at
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b)

Q9) &)

b)

u_ ,0u

Solve the following one-dimensional heat flow equation, g_ C ?
X

subject to conditions. [7]

) u(0,t)=0, Vt

i) u(l,t)=0W

i) u(x,0) =x O<x<I
V) u (X, t)Ns‘bounded.

OR
If thier'wave'equation of vibration of string is given hy, ?: 02?_
t X
Find the'solutiony (x, t), if, [8]
) _y(0,t)=0WVt
i y(l,t) =0Vt
i) y(x,0)=0Vx
I
Y ﬂ i ax 0< x</2
dtlo |a(l-x) <
2
ou 9% .
Solve, — =—— if,
ot ox L4
1) uisfiniteforall t
i) u((0,t=0
i) u(mt) =0,

V) u(x,0)=n%x> 0<x<r
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