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Answer any TEN Questions
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1. Sketch the graph of the function f(x)=4x"+3x —6x+1 using the following
steps

a) Identify where the extrema of f(x) occur.

b) Find the intervals where the function is increasing and decreasing.
¢) Find the point(s) of inflection.
d) Find where the graph of f(x)concave up and concave down.

2. @) Find the area of the region enclosed by the parabolas y=x’andy=2x-x7.

b) Find the volume of the solid generated by revolving the region between the
y -axis and the curve xy =2, 1< y <4, about y - axis.

3. a) Show that w=cos(x+at)+sin(x—ar) satisfies the Wave equation 5]
, 0%u 62
a 3
s
o(u,v,w) at [5]

b) fu=x+3y>—2z% v=4xz; w= 2z2-xy, then find
o(x,y,2)

(1,1,1).
. . T -
4. Expand f(x,y)=sin(xp)in powers of (x-1)and (y—;) using Taylor’s theorem

(up to second order).

5. Show that the rectangular solid of maximum volume that can be inscribed in a
sphere is a cube.

6. a) Sketch the region R in the xy plane bounded byy=x*x=2,y=1.

b) Evaluate the double integral / = H(xz +y2) dxdy .
R

¢) Evaluate the same double integral by using change of order of integration.

7. Evaluate J'H & dy L —throughout the volume of the sphere x* + y? + 2% = g*

x*+y' 4z
g a) Evaluate_[e"zdx. (5]
0
x 2 2 ” 2
b) Find the volume of an ellipsoidal shell described by (—) r(%) +(1) =lin [5]
a ¢

the first octant using Gamma function.
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10.

11.

12.

a) Find the unit normal to the surface xy’z’ =4 at (-1,-1,2). (5]

b) Find the directional derivative of the function g(x,y,z)=x" -y’ +2z* at [5]
the point P(1,2,3)in the direction of 47 — 2 +k .

If F :(xzy3 —z")ﬁ- 4x°*y’zf — y*z% , find (a) curl F (b) div F (c) div (curl F').

(3,1,4)
Show that the line integral I (2xy+z’)dx+x2dy+3xzzdz is independent of
(1,-2,1)
(3,1,4) _

the path and hence evaluate J' F.dr.

(1,-2,1)
Verify the Gauss - Divergence Theorem, if F' =2xzi + yzj + z*k over the upper
half of the sphere x* +)? +2z? =4.
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