
Comments on MATH7019 Assignment 2 Submissions

1. Read questions carefully. A number of questions went unanswered: in particular ques-
tions that asked for a comment to a graph.

2. A lot of us noted that things were wrong... yes by all means do this in an exam if you
don’t have time to fix the problem. However ye had plenty of time days to do this
assignment and so plenty of time to figure out problems... if you couldn’t figure it out
you should have asked for help.

3. For an example of obviously wrong, here are some of the EI · y(x) vs x graphs we had:
none of these were cantilevers, all simply supported or fixed ends, and failing to exhibit
y(L) = 0:

Figure 1: If Students started their projects in a more timely manner they would have been
able to fix these. Perhaps also students are leaning too much on collaboration, decreasing
the amount of learning they are getting from the assignment, leading to a lack of thought
(i.e. these cannot be correct), and a lack of ability to complete the tasks themselves.

4. When drawing a Fixed End beam, show that it is embedded in the walls, something
like the image on p.104.



5. Many of us didn’t understand when I said “Explain using the physics...”. What I was
looking for was something like:

(a) Simply Supported

• (If the load is symmetric about the midpoint) RA = 1
2
(total load) — the

word symmetric load will do. The full reasoning is a little more involved. If
the beam is in equilibrium, the sum of the forces must be zero. The sum
of forces in the down direction is the total load. The sum of the forces in
the up direction is RA + RB. If the beam is symmetric, RB = RA and this
2RA = (total load). This is also the case for fixed-end beams.

• MA = 0 — the supports do not exert any moment on the beam.

• C1 < 0 — probably easier to show with the aid of a diagram:

Figure 2: The simple support means that the beam is free to rotate about the support at
x = 0. This means that the slope of the beam is negative at x = 0, which implies that
C1 < 0.

• C2 = 0 — because the deflection is zero at the support (this is the case for
fixed-end, and cantilevered beams also)

(b) Fixed-Ends

i. MA 6= 0 — the wall exerts a moment on the beam. This moment is anticlock-
wise, which means that in fact MA < 0.

ii. C1 = 0 — consider the image on P.104. The walls exert a moment, on the
beam, so there is no slope at x = 0 and this implies that C1 = 0.

See P.116 for more.

6. Verify means show that something is true. The idea with these questions was to solve
your differential equations, and check your answer against the formulas given.

7. A lot of us had rounding errors. We spoke about this in class in the last few classes.
You must understand that e.g.

220

3
6= 73.3



but only
220

3
≈ 73.3.

If you round in the middle of a calculation then this error is only going to get worse
as you go on. For example, suppose you have to find the positive solution of

3x2 = 220

and then use this to calculate
1000x− 8500.

If you round you get

x2 =
200

3
= 73.3

⇒ x = ±
√

73.3 = ±8.6,

but we are taking x = +8.6. Now

1000x− 500 = 1000(8.6)− 8500 = 8600− 8500 = 100.

The correct solution is actually approximately 63.49 which is a fair way away from 100.

Ideally you should never round if you can apart from when you are giving a
final answer in which case you should use at least four significant figures.

This is actually more of an engineering issue than a MATH7019 issue — these rounding
errors can cause structures to fail...

If you really struggle with fractions, please use four significant figures in the exam if
rounding.



I saw a really excellent example of rounding error with one student. If the student

used fractions they would have had
343

6
in their simultaneous equations for RA and

MA. They rounded this to 57 and their graph of EI · y(x) vs x was a little off as a
result:

Figure 3: We see this rounding error causes y(L) 6= 0.

If they round RA or MA at the end, they don’t get such problems. The real scary

problem is rounding intermediate calculations. Even rounding
343

6
≈ 57.2, correct to

three significant figure, still has y(L) a good bit off zero:

Figure 4: Three significant figures — on the left — is still showing a noticeable error. Four
significant figures were used on the right.

8. A lot of us seem to confuse bending moment with deflection: they are not the same
thing. The bending moment I am sure you have heard about since first year. The
deflection at x, y(x), is the distance below the neutral at a distance x along the beam.
This isn’t a maths issue but an engineering issue.

9. Furthermore the maximum deflection does not necessarily occur at the same place as
the maximum bending moment.



10. The comments I wanted on graphs were along the lines of:

• Note that the bending moment is maximised where the shear crosses the x-axis,
i.e. where shear is equal to zero.

• (For Simply Supported) Note that the bending moment is zero at the endpoints
of the beam.

• (For Fixed Ends) Note that the bending moment is not zero at the endpoints of
the beam.

• Note that the deflection is zero at the end points.

11. When you are asked to solve a differential equation such as

d2M

dx2
= −w(x),

you should present your answer at the end, e.g.

M(x) =
1

5
x3 − 9x2 + 40x.

You should do this as a habit.

12. A good few students had stuff like:

− 13

EI
= −13EI,

and worse. This is complete nonsense and shows a complete lack of understanding. I
am not sure if everyone understands:

EI · y(x) = f(x)

⇒ y(x) =
f(x)

EI
=

1

EI
· f(x),

just like:
9

2
=

1

2
· 9.

13. Also note that C2 is not the deflection at x = 0: it is EI times the deflection at x = 0.
If you want, you can say that C2 is proportional to the deflection at x = 0. Ditto, C1

is proportional to the slope at x = 0. This implies that, for fixed-end and cantilvered
beams, that if the slope at x = 0 is zero (which it is), then C1 = 0. Via the same
reasoning, C1 < 0 for simply supported beams. Please see p.116.

14. If a load is varying linearly from big to small then the slope is negative:

m =
rise

run
=
−
+

= −.



15. Explain with the aid of a picture of a loaded cantilever beam, why y′(x) ≤ 0 implies
that the deflection is decreasing in the sense that it is getting ‘more negative’.

[2 Marks]

Solution:

Figure 5: Note that the slope is negative so the deflection is decreasing. Note that the slope
is not necessarily getting steeper. The slope can be equal to a constant negative value: the
slope isn’t changing but the deflection is: you could say the deflection is increasing in the
negative sense. Most people said that y′(x) was decreasing. This is not actually the case for
x > a... the deflection is decreasing but deflection and slope are not the same thing.

16. As using Excel in Problem 4 gives only an approximate solution, we should have noted
that it didn’t give the shear equal to zero exactly at the midpoint of the beam — but
slightly away from the midpoint.

17. Pretty much copying from other people: this is doing you no good at all — in particular
when what you are writing down is wrong or makes no sense. Remember that a question
that is worth less than 5% in CA could be worth up to 17.5% in the final exam... the
assignment gives you an opportunity to increase your understanding and so do well in
the exam. If you don’t understand what you are writing down then you might well
get that 5% but you probably aren’t going to get the 17.5%. This is an incredibly
short-sighted approach and you may well be found out in the exam.


