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Answer Four Questions Only,

1. (a) If u=In(2x+2y)+tan(2x —2y), prove that
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~{b) Using chain rule find %z; at +=0 for the function # = x> ~ y*, where
 x=¢'cost and y=e¢'sint. |
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{(c) Considering the equation x—, + -J—),—-+ Z—, =1 show that xz-qé-i- x [%J -z (—E}—J = 0.
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(d) Find the maximum and minimum values of the function
F(x,3)=3x*y+y" —3x* -3y +2 and determine their nature.
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2. (a) Find the equation of the taﬁgent plane to the surface z =3 +f—6+% at the point

(_45 3: 5)' .
(b) Using Taylor expansion of a suitable multi variable function, approximately evaluate

2.36%5.68* +4.10° .

(c) (1) Find the maximum rate of change of the scalar field f(x,y)=xy+ yz+zx atthe
point (2,~1,1) and the direction in which this maximum occurs.

(i) Obtain the rate of change of the scalar field f at the point (1,1,-2) in the direction
of the vector u=17+2j+2k.



. (&) Show that V¢ is a vector perpendicular to the surface ¢(x, ¥, z) =C, where Cisa
constant.

) Fmd the unit vector normal to the surface x* 3 +z =2 at the point (1,—1,2).
(c) If é =x'zi—2y’z J +xy’zk, then find divA and CurlA at the point (1,—1, 1).

| (d) Let 7 F(x,9,2) be a vector field and #(x., ) be a scalar field.
Prove that div(¢F) =g divEF + gradg- F.

Hence Show that dzv( ) 0, where r-|r| and r = xz+yj +zk.
"

(a) What is an irrotational vector?
Determine the constant a,5 and c so that the vector

F=(x+2y+az)i +(bx-3y—z)j+(4x+ cy +2z)k is irrotational.
M If F=02x+)i+@By-x)j, evaluate j‘f_?-df_ where C is the curve in the
c
... xy ~plane consisting of the straight line. from .0, 0) to (2,0) and then to (3,2).

(c) Find the volume integral of the function f(x,y,z)=z+3x~2 over the region inside
the circular cylinder x* -+ y* =1 and lying between the planes z=0 and z=1.

(a) State Stokes’ Theorem.

(b) If Sis any open surface bounded by a simple closed curve C and B is any vector
then prove that (i drnB= H(ﬂ AVIABds.
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(©) If A=(x~2)i-+(x"+yz)j —3xy’zk ~and §is the surface of the cone
z=2—./x*+3" abovethe xy—plane then use Stokes’ Theorem to evaluate

y(z/\é)-gd/i.

(d) By applying Stokes’ Theorem to the vector field £ = P(x,3)i+0(x,y)j and a flat
surface S in the xy — plane, bounded by the curve C, show that
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