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Answer any four questions from this Part. Eécti ::questjon carries 1 mark.  (4x1=4)

1. Find parametric equatiens forthe lina through‘the origin and parallel to the
vector 2] + k. \ ¢

2. Examine the continuity ef thewector valtied function r(t) = (cost)i + (sint)j + tk.
3. Find aw/ox if w = x* + y2etz® andz= X2ty

4. State Divergence theorem.

tn

Find the.curl ofthe uéc_tqr_'ﬁem F(X, y) = (x* = 2y) i+ (xy = y2)i.

PART - B
Answer any eight questions from this Part. Each question carries 2 marks. (8x2=16)

6. Find an equation for the plane through (2, 4, 5) and perpendicular to the line
X=5+ty=1+3tz=4t

7. A particle moves so that its position vector is given by r(t) = cosati + sinot]
where w is a constant. Show that the velocity of the particle is perpendicular to .

8. ‘Find the arc length parameter along the helix r(t) = (cost)i + (sint)j + tk from

9. Find the curvature of the circle having radius a and centre at the origin.
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Find the linearization of f(x,y) = x* — xy + %y? +12 at the point (3, 2).
Find the directional derivative of f(x,y) = x2 + xy at the point (1, 2) in the direction
. 3 i
of the unit vector U= —=I1+—F|
=B

Find an equation for the tangeént plane to the surface 2xz2 —3xy — 4x = 7 at the
point (1, -1, 2).

Find the work done by F = (y — x3)i + (z — y3)j +1(x — z2)k over the curve
rt) =i + 13 + 2k, 0 < t< 1, from (0,0;.0) to (1, A, 1)

r(t) = (cost)i + (sint)j + tk,'0 < E%IIE. N AN
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A fluid's velocity field is F =i +7j+ yk. Find the flowalong the helix
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Find a parametrization of the paraboloid z = x5#y?, z < 4.
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Show that ycix + xdy + 4dz is éxacte ™
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Answer any four questions from Kthfis Pantf»-Each%yestioﬂ carries 4 marks. (4x4=16)
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Determine whether the,fellowing two I:r%‘s‘i’%ﬁgpafaliel, intersect or are skew.
If they intersect, find the poin’t’;ﬁf interseciion“g‘
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Li i §— L E y=1”+.25f;'~.z:—3+4sr—m-=:5 < go |
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x, w

LE =34+ 2y =2+T172=-242r —c o J'at'.'..,.l-'.ﬁ 7
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Consider the function f(x,y) = XE‘ i % Find the directions in which

i) fincreases most rapidly at the point (1, 1) and
i) fdecreases most rapidly at the point (1, 1).

Show that F = (e* cos y + yz) | + (xz — e* sin y)j + (xy + 2)k is conservative and
find a potential function for it.

Find the work done in moving a particle once round a circle C in the xy plane
where the circle has centre at the origin at radius 3, and the force field is given by

F=(@Px—y+2)i+(x+y—2z9+(3x—2y + 4z2)k.
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21. A slender metal arch, denser at the bottom than top, lies along the semicircle
y2 + z2 = 1, z = 0, in the yz-plane. Find the center of the arch's mass if the
density at the point (x, y, z) on the arch is 8(x, y, z) =2 — z.

22. Find the surface area of a sphere of radius a.

23. Evaluate ”(?xi — zk)-ndo over the sphere S : x2 + y2 + z2 = 4 by the Divergence
Theorem. s

PART - D
Answer any two questions from this Part. Each dﬁést]oh carries 6 marks. (2x6=12)

24. Find the plane determined by the inieréectior&qﬁhe lines :

L1:x=-14ty= 2+1z—1-tf”j§u'uéé"
< .
L2:x=1-4s, v = 1+85, 2_2 Es—ontzs‘:
4"{,

25. The plane x +y + 2= 1 gutsthe, ijllnder 24 y2=1in an ellipse. Find the points
on the ellipse that lie elosest tD and far‘thesl from the origin.
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26. Verify Green's theorem'in the plane f:::r cj){xydx—t— x“dy), where C is the curve

enclosingithe region bounﬂed by the parabr:-1a y = x2 and the line y =X

'1’

27. Use Stoke's theoremifo evaluate LF'dr' ifF = xzi +xyj+3xzkand C is the

boundary of the portion of the plane 2x + y +z =2 in the first octant traversed
counterclockwise as viewed from'above. |/




