
Spring 2020
MATH7016 Final Ungraded Concept MCQ VIII BIG MONEY

General Instructions: Read carefully. Open Book. Circle the one correct answer.

Name:

1. What is not generally a feature of a steady-state temperature distribution T (x, y, z):

A. for any small volume element ∆V :

heat into ∆V in time ∆t = heat out of ∆V in time ∆t;

B. the temperature at a point, T (x0, y0, z0), does not change in time;

C. there is no heat flow at any point (x0, y0, z0);

D.
∂T

∂t
= 0.

2. Which is not a possible steady state temperature distribution for an isotropic plate that
is insulated, except at the edges:

A. T (x, y) = 3x− 2y + 4;

B. T (x, y) = x2 − y2;
C. T (x, y) = ex cos y;

D. T (x, y) = x+ y3.

3. Consider the heat equation for a rod, insulated except at the ends where the temperature
is fixed:

k
∂2T

∂x2
=
∂T

∂t
.

Suppose that at a certain time t0, the graph of T (x, t0) vs x is:

What can we conclude?

A. the air temperature is larger than either of the boundary temperatures;

B. the temperature is decreasing in time;

C. the temperature is increasing in time;

D. the temperature has reached steady state.



For each of these questions, consider the heat equation for a rod, insulated except at the
ends where the temperature is fixed:

k
∂2T

∂x2
=
∂T

∂t
. (1)

4. Suppose that this partial differential equation has solution T (x, t). What can we conclude
about:

T∞(x) := lim
t→∞

T (x, t)

A. we cannot say anything about this object;

B. it is equal to a constant, T∞(x) = c for some constant c;

C. it is equal to a line, T∞(x) = mx+ c for some constants m and c;

D. T∞(x)→∞.

5. Suppose we are using Finite Differences to approximate solutions of (1) with ∆t and ∆x.
Consider

λ :=
k∆t

(∆x)2
.

Which of the following is best for stability of solutions:

A. make ∆x really small;

B. make ∆t really small;

C. make ∆t small and ∆x really small;

D. make k really small.

6. For a rod of length L, if the initial temperature distribution for 0 < x < L is T (x, 0) = 0;
and both T1 = T (0, t) and T2 = T (L, t) are strictly greater than zero, which do you think
is the most appropriate stopping rule if we are using the finite difference approximation
equation:

T `+1
i = T `

i +
k∆t

(∆x)2
(T `

i+1 − 2T `
i + T `

i−1)

to approximate solutions of (1)

A. Keep running until t is larger than the final time tf ;

B. Keep running until for each i:

|T `+1
i − T `

i | < 0.000005|T `
i |;

C. Where
T∞i = lim

t→∞
T (xi, t),

keep running until for each i

T `
i − T∞i < 0.5;

D. Where
T∞i = lim

t→∞
T (xi, t),

keep running until for each i

|T `
i − T∞i | < 0.5.
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