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Instructions to candidates: e

i) Answers to the two sections should be written in separate answer books.

ii) Insectionl, attempt Q.1 or Q.2, 0.3 or Q.4, Q.5 or Q.6. In section I, attempt
Q70r 0.8, 0.90r .10, Q.11 or Q.12.

iii) Neat diagrams must be drawn whenever necessary.

iv) Figures to the right indicate full marks.

v} Use of non-programmable electronic pocket calculator is allowed.

vi)  Assume suitable data, if necessary. L '

~ ‘ ‘ SECTION - 1
Q1) a) Solve (ANY THREE): E : [12]
i) oy Xy —sec(xy) = 0. 7
dx
i) (- 23y)dx + (x* — 2xy*)dy = 0.

iii) d_y+ ycosx+siny+y —o.

L dx sinx+xcosy+x .
s V) = 20dx-x (L -x)dy=0. ;
& b) Form the differential equation whose general solution is *.

-3 Y1 g
£ PP

oy iy = ae® + be® e : G (8]
< RSO S 1 £ L EVTE M AN D ki OR
-Q2) a) Obtain the differential equation whose general solution is
v v = A cos (log x) + B sin (log x). fg; - 18]
b) Solve (ANY THREE): B § V)
vana D Y@y +eNdr= (e + )y,
i) ﬂ: x+2y-3 '
dx 3x+6y-1
Cdym 2 T
iif) cosy —x siny Te SSECE
Syl 1v) *'*v:(x—~y+1)2+(x~y). ) C

PT.0
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03) Solve any THREE of the following:

i JUQ A particle of mass m moves in a horizontal straight line OA with an

Fsd

3

.
Biri ese particle was at rest at a distance ‘@’ from O, find the distance of particle
2 - L .
3
5 - from O at the end of time i\}{: s e e : s [6]

'y K e .

acceleration ﬂ at a distance r and directed towards O. If initially the

i) The equation of an L - R circuit is given by
Li +Ri —‘sm 102, o
) dr
“Ifi=0at =0 find the expression for i in terms of 7. 5]
iti) A particle executes SHM. When it is 2 c.m. from mid pai;ﬁﬁzveljécity is”
10 ci/sec. and when it is 6 cm. from the centre of its path, its velocity is~

s 2 cm/sec. Find the period and its greatest acceleration. [6)
iv) If 30% of a radio active substance disappeared in 10 days, how long will
it take for 90% of it to disappear. [5]
OR;T e N OL, :}";‘f.

04) Solve the following (Any THREE):

i) A pipe 30 cm. in diameter contains steam at 150 C and is protected with
a covering 5 cm. thick for which &k = 0.0025. If the temperature of the .-
outer surface of the covering is 40°C, find the temperature at a point
which is at 16.5 cm. from the axis of the pipe. v [6]

‘i) A constant electromotive force ¥ volts is applied to a circuit containing
inductance L henries. If the initial current is zero, find the time that lapses
before the current reaches 25% of its maximum value. - [5]/

iii) A body of mass m falls from rest under the influence of gravity and a--
retarding force due to air resistance proportional to the square of the
velocity. Find the velocity and distance described as function of time.[5]

iv) Water at temperature 100°C cools in 10 minutes to 80°C in aroom having
temperature 25°C. T
Find R
a) temperature of water after 20 minutes,

b) the time required to lower the temperature of water to 40°C.  [6]

Q5) a) A sphere of radius 3 passes through the origin and meets the coordinate
axes in A, B & C. Find the locus of centroid of the triangle ABC. [5]
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Find the equation of the right circular cone which passes through the
point (2, -2, 1) with vertex at the origin and axis parallel to the line
oy 1y ] Ll

x—=2 -1 z+2
= gL amm A (61

5 - 1 - 1 todcd
Find the equation of right circular cylinder of radLus 2 and whose axis
lies along the straight line THRE TR

xol_yr3_zo2 o Lo 18]
2 -1 5
OR P
Find the equation of the cylinder whose generators are parallel to the
line SR
x=1_y-1 z+2 o
3 1 6 o
and whose guiding curve is, R ‘gi niiEYS a5
2 +y*=25, z=0. S [51
Find the equation of the cone whose vertex is at the point (1, 1, 3) and
which passes through the ellipse 4x*> +22=1, y=4. [5]

Find the equation of the sphere which passes through the point (3, 1, 2)
and meets XOY plane in a circle of radius 3 with centre at (1, -2, 0).[6]

SECTION - II o e
e L
Find a Fourier series for. A s o fH

2

fox)=x+ % in (-7, ) and fx +2m) = fx)

Hence show that v .y L
o1 e : =uh Al wodd (o
P23 4
wievord ¢ a0 (8]
o NS R RE Sy
fu = fsinz"x dx o B )
"0 » v (8 qnd revamn sl wwdl {d
1 1 ®ews+ SL =n
prove thatu = Z Wy = P R sz‘“} P (]
2 qrteE = b E e (i
Prove that f f\/sm 0do=nr [4]
0
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08) a) The followmg table gives variation of periodic current over a period.
t (secs) 0 T/6 T/3 T2  2T/3  5T/o T.
A(amp): 1.98 1.30 1.05 130 —-0.88 -025 198
. Show that there is a direct current part of 0.75 amperes in variable current
and obtain amplitude of 1* harmonic. o [8]
{©  b) Evaluate | »" e dx : [4]
0 -
A HO .
c) Ifl = jsec”@ de LA
9 " 0 ooty s boethe sl EOEE 3 Bayd ;8]
5 n=2 B
provethatI:(\ ) + 2) I ZY:'i
" n—1 n-1 -
£
A 6 V— n»‘\(',/\ivJ- Hy
hence evaluate [sec’6 d6 FOHW DAk [5]
0 B
St st
09) a) Prove that o=ty
w j—ax _ ,=bx
J' e_~¢e dx (5]
0 X
b) Trace the curves (Any 2): 8]
) 2yY=d0-x)
ii) r=acos30 aci esiyee xoinicd s b o (34
£ . Lo .
i) x=Fy=f—— "8 3 o0 e =R
3 P
o, Jr st wode muinh
¢) Show that [ dx= T[Cﬁ(b) erf(a)]. . ¢ (4
a j _,:,‘ Lo - _,:: vA’— ,, . ) -
Q10)a) Prove that
erf_(—x) +erf (x) =2. e T 7 - 4]
b) Trace the curves (Any 2): T
N ) r=42+cosb .
t i) yYQa-x)=x ¢ R
iii) o+ y4 =242 Xy. .. [8]
& boamels oversd 2
[2667]-106 4=
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Find the arc length of the cycloid x = a (8 + sin), y = a (1 — cos6) from

one cusp to another cusp. [5]
Evaluate “e*xz(wz)xdxdy (5]
00

Find mean value of x*?z? over positive octant of the ellipsoid
2 2 2
x* oyt oz
=1 5
a®> b 3]

Find the area between the curve y*x = 4a® (2a — x) and its asymptote.[6]
OR

Evaluate m x*yzdxdy dz throughout the volume bounded by the plane

x=0,y=0,z=0, 2+2+2=1. [5]
a b ¢
Find the volume enclosed between the cylinders
X*+y?=2ax and z*=2ax. [5]
Find moment of inertia of one loop of lemniscate * = a* cos 26 about
initial line. [61
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