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1. Find all first order and second order partial derivatives of the following functions:
(a) filz,y) =507 +4y° +ay
(b) folz,y) = (x + y)sin®(z + y)
(c) f3(z,y,2) = exp(:v2 +ary+y? —yz+ 22)

2. The rise velocity, v of a small gas bubble in a liquid is given by

2r’pg
v =
)

where 7 is the radius of the bubble, p = 103kgm 3 is difference in density between the
liquid and the gas, g = 9.81 ms~2 is the acceleration due to gravity, and p is the viscosity
of the liquid.

(a) Rearrange the equation to get an equation for the viscosity .
(b) Write the total differential of i treating p and g as constants and r and v as variables.

(c) Write an expression for the maximum error in g in terms of r, v, and their uncer-
tainties, or and dv (assuming those uncertainties to be small).

(d) Measurements of r and v give r = 1mm +0.1 mm and v = 10mm s~ +0.5mms™'.

Calculate the estimated value of p and its maximum error. (SI units of viscosity
are Pas.)

3. Calculate the following indefinite integrals.
(a) [(42® —e” +2) da

3

(b) [ s de
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4. Consider the curve y = cosh(x) between x = 0 and x = 2. Use definite integrals to find:
(a) The length of the curve.
(b) Find the area between the curve and the = axis.

(c¢) Find the volume generated when this area is rotated about the x axis.

5. Find the general solution of the differential equations (a prime, ’, denotes differentiation

. . _d
with respect to z: y' = %)

(a) ¥ —y=0
(b) ¢y 4+ cos(x)y =0
(©) ' +y +4y=1

6. Use Laplace transforms to solve the differential equations (a prime, ’, denotes differenti-

— dy

ation with respect to z: 3" = %)

(a) v +3y=7, y(0)=1.
(b) v =3y =4, y(0)=-1
(c) 3y" + 6y + 5y =0, y(0)=1, ¢'(0)=-1.
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