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Solve the following questions

Question 1 (27 marks)
(a) Solve the initial value problem

(y e cosx )dx +(1 +e ¥ sinx )dy =0, y(0)=1.
(b) Solve the differential equation cosx y "+ Ccosx y'=secx .

(¢) A body of mass 2 kg is thrown vertically upward with initial velocity of

vy = 100 m/sec. Assume that the air resistance is twice the velocity of the body.

Iind (i)  the equation of motion,
(ii)  the velocity of the body at any time t,
(iii) the time at which the body reach its maximum height,
(iv) the maximum height.

.

Question 2 (28 marks)
(a) Solve the integro-differential equations

t
)/"(t):et—J.y(x)cosh(t—x)dx, y(0)=1.
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(b) Find L7 '{e™™ xln| e
52+1

(¢) Find Laplace transform of f(t), where

e! , 0<r<nrx
sinz, t>71
(d) Evaluate the following shaded area
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[5 pts] Suppose that the temperature T at a point (x,y) is T = -’fz— + 3’;

i. Find the rate of change of T at p(1,1) in the direction of v = 3i + 4j.
ii. In what direction from p does T-increase most rapidly?

iii. What is the maximum rate of change of T at p?

[5pts] Find the maximum and minimum values of f(x,y) = x? + 2y? on the disk

x?+y? <1,

[5pts] Find the value of fooo x2e~*" gy if fooo e~ 9" dx = %\F

Consider the function f(x,y) = sinxy.
i. [4 pts] Expand f(x,y) in a Taylor series about (g, 1).
ii. [2pts] Expand f(x,y) in a Taylor series about (0,0).
iii. [2 pts] Apply the second derivative test to f(x,y) at the points (g, 1) and (0,0)§7
iv. [2 pts] Explain how one can use Taylor series obtained in i. and ii. to indic%ite
the type of the extreme values of f(x,y) at the given points.
[5pts] Use the chain rule to find u,; at the point x = 1,y = 2,t = 0ifu =r?s?,r =

y+xcost,s =x+ysint.

Consider F = xj + z2 k , and the solid R bounded by z = 3 — \/x2 + y2,z = 0.

i. [4 pts] Verify Green's theorem for the vector field F and the lower surface of R.
ii. [2 pts] Verify Stokes' theorem for the vector field F and the upper surface of R. <
iii. [9 pts] Verify divergence theorem for the vector field F and the solid R.

i . [5pts] Evaluate fonz ff} sin(y?) dydx.

2
ii. 241 dS,S:z=x2+y7,zSL

.
: 2y 3

[5 pts] Find | ——“——-—-—+\/4Z-—y
s }4x2+y72+1 4

iii. [5 pts] A solid E lies below x? + y? + z% = z and above z = \/x% + y2. By

using the spherical coordinates, find the volume of E.
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. (a) [5pts] .Suppose that the temperature T at a point (x,y) is T = 122- + 3’;

i. Find the rate of change of T at p(1,1) in the direction of v = 3i + 4j.
ii. In what direction from p does T increase most rapidly?

iii. What is the maximum rate of change of T at p?

(b) [5pts] Find the maximum and minimum values of f(x,y) = x? + 2y? on the disk

x?+y?<1.
(¢) [5pts] Find the value of fooo x2e~** dy iffowe‘axzdx = %\/::5

(d) Consider the function f(x,y) = sinxy.
i. [4 pts] Expand f(x,y) in a Taylor series about (g, 1).
ii. [2 pts] Expand f(x,y) in a Taylor series about (0,0).
iii. [2 pts] Apply the second derivative test to f(x, y) at the points (g, 1) and (0,6).

iv. [2 pts] Explain how one can use Taylor series obtained in i. and ii. to indicate
the type of the extreme values of f(x,y) at the given points.
(e) [5pts] Use the chain rule to find u,, at the pointx = 1,y = 2,t = 0ifu =r?s%,r =

y+xcost,s =x+ ysint.

4. (a) Consider F = xj + z2 k , and the solid R bounded by z = 3 — \/x% + y2,z = 0.

i.  [4 pts] Verify Green's theorem for the vector field F and the lower surface of R. =
ii. [2 pts] Verify Stokes' theorem for the vector field F and the upper surface of R.
iii. [9 pts] Verify divergence theorem for the vector field F and the solid R.

(b) i . [5pts] Evaluate [[ [sin(y®) dydx.

; E .
ii. [5pts] Find ffs A

2
4x2+y7+1

2
+ /4z—§y2+1 ds,s:z=x2+%, z< 1.

iii. [5 pts] A solid E lies below x2% + y2? + z%2 = z and above z = \/x2 + y2. By

using the spherical coordinates, find the volume of E.
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