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1. Find all first order and second order partial derivatives of the following functions:
(a) filz,y) =2 +y" + 2’y
(b) folw,y) = wsin(a® + y*)

(©) f(a,y, 2) = explz + y) cos(y + 2)

2. The Tsiolkovsky rocket equation is

where v is the final velocity of a rocket initially at rest, after its mass has decreased from
m; to m¢ due to the ejection of propellant at exhaust velocity v.. These quantities take
the values v, = 100 &= 10 kms™, m; = 9000 %= 100 kg and m; = 1000 £ 50 kg.

(a) Write the total differential of v in terms of ve, m;, ms.

(b) Write an expression for the maximum error in v in terms of v., m;, my and their
uncertainties, dv., 0m;, dmg (assuming those uncertainties to be small).

(c¢) Calculate the numerical value of the maximum error in v using the values given
above.

3. Calculate the following integrals.
(a) [ (2°+2cos(2z) + %) dx
(b) [a?exp(z?)da
¢) [xcos(2z)dx
(d) [ e do

z24+62+5

(a) Find the area under the curve y = 2% and above the z-axis between z = (0 and
r = 2.

(b) Find the area between the curves y = 23 and y = 22 between z = 0 and z = 2.

c¢) Find the volume generated when the previously defined area—between the curves
Find the volume generated when the previously defined between th
y = 23 and y = 2% between z = 0 and x = 2—is rotated about the x axis.
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5. Find the general solution of the differential equations
(a) ¥ +2y=0
(b) ¥ =2’y =0
(¢) ¥+ by + 4y = bx

(a) Use integration by parts to show that the Laplace transforms of ¢’ and y” are
sY(s) — y(0) and s?Y(s) — sy(0) — y/(0) respectively, where Y is the Lapalace
transform of .

(b) Use the Laplace transform to find the solution of the differential equation

y" — 5y + 6y = 3, y(0)=1, ¢'(0)=-1.
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