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MATHEMATICS - |
({Common to all branches)
Time: 3 hours Max Marks: 75
Answer any FIVE Questions

All Questions carry equal marks
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1.{a) Find the differential equations of all parabolas with x-axis as its axis and (@, 0) as its
focus.
(b)  Find the orthogonal rajectories of coaxial circles x T J.-’l + MM y+c=2 where Ais
the parameler.

[7TM + BM]
27a) Solve(D” -2iy=e" ™ +cmsx
d-.!rtqd}rtf.f—?‘sl'uhx ud:: =1
(b} Solve dx”  dx subject i y=o0 and at x=0.
[7h + BM]

Jja)fu=fy+yz+2zx v=x"+y- +Z and W= X+ y + 2, verify whether there exists a
posspble relationship in between u, v and w. If so find the relation.
(b} Find|the minimum value of ' +y~ +Z° ontheplane x+ y+2Z= a

[TM + 8M]
X(X, +¥.)= 4.:13 _Fz'

4 {a) Trace the curve

{b) Trace the polar curve r=2 + 3cos 8.
[TM + BM]
5.a) Find the perimeter of one loop of the curve 3& _'|.-rl =x(x-a .

(b) Find the volume generated by revolving the area bounded by one loop of the
curve F= a1 + oos 8 ) about the initial line.

[TM + BM]
6.(ay Evaluae jﬂJ‘ n%{t{d}-’ by changing the order of integration.
ib) E-ruluutej o : dy dix by changing nto polar  coordinates.
] "-.'II_ + }'r_
[TM + BM]

7 {a) Find the directional derivative of @ ( X,y . Z) =Xy~ + ¥ Z at the point (2.-1,1) in the
direction of the vector i+ 2 J + 2k .

(b) Find cud [ rfir)] where =4+ ¥y + 2k rer|
[T + &M
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8.0a) Compute the line imtegral _[': YO XT0) rund the riangle whose vertices are
(1.00.(0.1) and (- 1.0) in the xy-plane.

{b) Evaluate the integral /= j jg X" dydz + x . ¥ dzdx + x “z dxdy using divergence theorem,

where 5 is the surface consisting of the :::,'I:imitr-’-': ; ]-": =8 (0525b) and the

circular disks $2=08 and z=b (%" +y° 5a ).
[TM + 8M]
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Time: 3 hours Max Marks: 75
Answer any FIVE Questions
All Questions carry equal marks

o b e s o o

1.{a) Find the solution of the differential :quul::iung]i:l’l&f‘: and y(0) =

(b) A body initially at 80" C cools down 1o 50° C in 10 minutes, the temperature of the
air being 40" C. What will be the temperature of the body after 20 minutes?

[TM + BM]
B y+9y=e""
2(a) Solyeee .
(b) Find|the general m]uljunufﬂ,_-iﬂ'l-jr:ejsdull
de” dx
[TM + BM]

3(a) Venfy whether the functions = Sin

x+sin 'y and vE=xll -y +Wi-x ax
funct ;

{b) Prove that the rectangular solid of maximum volume that can be inscribed into a
sphere of radius “a" is a cube.
[TM + BM]
4 (a) Trace the parametric curve ¥ =8 [cmE*‘lJug Eﬂnllijl and ¥ = &sinf.
2 1

(b} Trace the lemniscate r’ =& cos28.
[T™M + BM]
5.(a) Find the surface area generated by revolving the arc of the curve y=acosh(x/¢e)
from x=0 to x=¢ about the x-axis.
(b) Find the total length of the lamniscate r* =&~ cos 28 .
[T™M + BM]
fi(a) Find the area of the region which is outside the circle r=1 and inside the cordioid
r=il+cos @)
(b) Evaluate the [followingintegralbychanginginto polarcoordinates
If I-Ixrldxdjf th oord f =1
TTETE over the positive ¢ nate of the circle x +j"
[TM + BM]
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T.a) Find the directional derivative of the divergence of F=xyi+yzj+ 27 k at the point
(2.1,2) in the direction of the outer normal to the sphere x~ +y” +2° =9
(b) Findihe value of abandcsuchihat | x+ y+aZ)i+ (bx+2y-Z)j+i-x+Ccy+22)k 15
irrotationzl.
[TM + BM]
ia) If f=(x +y-4)i+3xyj+2xz+2z )k and S is the upper half of the sphere

x* +¥* +2% = 16 Show by using Stokes theorem that [ Curf f.nds=2ma .
5

(h) If 5 is the surface of the tetrahedron bounded by the planes x=0, y=0, z=0 and

ax + by + ¢z = 1. Show that f r.nds= !
-]

labe

[TM + §M]
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Answer any FIVE Questions

All Questions carry equal marks
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, L ay
X *y Ei‘ =Xy
lia)y Solve )
(b) A colony of bacteria 15 grown under ideal condition in laboratory so that the
population increases exponentially with time. At the end of 3 hours there are 10000
bacteria. At the end of 5 hours there are 40000. How many bacteria were present

initially?
[TM + 8M]
2.(a) Solye (D” -6D" +11D-6)y=e " +x
(b) Sﬁl‘fﬂfﬂl "']]F:Il e * + X 008 X
[TM + §M]
2 au v oW
ja) [fUSK*¥+Z UVEF+*Tand ' w=7 then find i

EF. 3

(b) Find the minimum and maximum distances of a point on the curve 2 x 44 Xy +4 j-’z

=E=0.
[TM + EM]
_ ¥x=ait=zmt)
dia) Trace the parametric curve andy=al +cos )
(b) Trace the curve y (x-8)=x"( x+ &) and a>0
[TM 4

&M] 5.(a) Find the volume of the solid formed by revolving the area bounded by the curve
) Ej": =4(x- 2&]1 about x-axis
(b) Find the length of the loop of the curve r=a(l =cos 8 ) .

[TM + BM]
fi.(a) Find the area of the loop of the curve x T j.-'" = 38 x ¥ . by transforming it into polar
coordinates.
r
{b) Change the order of integration and evaluate /= j,,' J-, * x ydy dx.
[TM + BM]
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Taa) Inwhat direction from the point (1, 3, 2) 18 the directional derivative ol =2 x2 =y :
is maximum and what is 1ts magnitude.
(b} Show that F_=[jl': Cosx+z i+2ysinx=4)j+ (3xz° +20k is a conservative force
field and find its scalar potential.
[TM + 8M]
Eia) Showthat F=(2xy+ z’ Ji+Xx . J+3xz *k is a conservative force field. Find the scalar
potential and the work done in moving an object in this field from (1.-2.1) w (3,1.4).

) . ~ Mdx + Ndy i f
(b} Vrnf}'ﬂi‘:tnﬁﬂlrﬂr:mj}ll_x y=x jglay+y e+ X 0y withc: closed curve of
the region bounded by and :
[TM + BM]
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o e o ol o ol ok
dy _ :
x__ 'F=g-- B
oy

lia) Solve
(b) A body is heated to 110" C is placed in air at 10" C. Afier 1 hour its temperature is
80" C. When will the temperature be 30 ¢7
[TM + BM]

2iay Solve H.'JE #3004+ 2) y=sin ¥ sin 2x

b} Solye (D +2D-3)y=x & -
[TM + M)
3(a) Verify whether the functions u= XY and v =X*2 are functionally dependent. If
X+Z ¥*z

g0, find the relation in between them.

{b) The temperature T at any point (X . ¥ . Z ) in the space is given as T==1-'LI'I']J.’1FI.F'"H3

the highest temperature on the surface of the sphere x ‘4 _'FI +z7 =
[TM + BM].

3 I _
40a) Trace the curve ¥~ *y =3axy
(b) Trace the polar curve r=a(l =sm @) .

[TM + BM]
5(a) Find the surface area generated by revolving the arc x oy j-’l P 2a " about x-axis.
(b) Find the volume of the solid generated by revolving the cardioid r=a&(1+cos8)
about the mitial line.
[TM + M)
6.(a) Find the area of a plate in the form of a quadrant of an ellipse IJ -'-31 H"J -'ﬂ: =1 by
changing into polar coordinates.

a2 oy
(b} By changing the order of integration, evaluste the inegral | I¥# dx ﬂ'}l' .
= [} —

]

[TM + BM]
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T.(a) ]_'i.rl.dIJ'.I:L'l.'rl'l?ﬂ..i.l.nhi':l':I.rl-llb!iu[hilllll:iurf‘:li::ax:'b}"2=[ﬂ""‘ 23 x will be
orthogonal to the surface 4 .i.'z_',-'*l' Z =4 at the point (1, =1, 2).
(b} Deh:rmim:th:runmmlbsuchﬂmﬁ=1hxly+yz]i+:xyl-le]j-rtjxyz
gl -
=2x7 ¥y )k has zero divergence.
[TM + BM]
Ba) Evaluae | Fo where F=x*i+y* j and carve c is the arc of the parabola Sy=x2%
c
in the xy-plane from (0,00 w (1.1)
(b} Ewvaluate by Siokes theorem ]-I Y+ e+ (Zx=Z)ay+ | y+Zuz, where C is the
c

boundary of the trangle vertices (0,0.0), (1.0.0) and (1.1.0).
[TM + EM]
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