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This assignment is worth 5% of your final assessment for this course. Your answers should be
well written, neat, thoughtful, mathematically concise, and a pleasure to read. Please cite any
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and diagrams where relevant. After all, mathematics is about communicating your ideas. This
is a worthwhile skill which takes time and effort to master. The marker will give you feedback
and allocate an overall letter grade and mark to your assignment using the following criteria:

Mark Grade Criterion
10 A+ Outstanding and scholarly work, answering all parts correctly, with clear

accurate explanations and all relevant diagrams and working. There are
at most only minor or trivial errors or omissions.

9 A Very good work, making excellent progress on at least 4 of the 5 parts
and good progress on the remaining parts, but with one or two substantial
errors, misunderstandings or omissions throughout the assignment.

7 B Good work, making good progress on 3 parts and some progress on the
remaining parts, but making more than two distinct substantial errors,
misunderstandings or omissions throughout the assignment.

6 C A reasonable attempt, making substantial progress on only 3 of the 5 parts.

4 D Some attempt, with substantial progress made on only 2 parts.

2 E Some attempt, with substantial progress made on only 1 part.

0 F No credit awarded.
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1. In lectures it was shown that for

G(x) =

∫ h(x)

0

f(t)dt

we have d
dx
G(x) = F ′(h(x))h′(x) where F (x) =

∫ x

0
f(t)dt.

(a) Using the above, find a formula for d
dx
G(x), where

G(x) =

∫ 0

g(x)

f(t)dt.

(b) Hence find a formula for d
dx
G(x), where

G(x) =

∫ h(x)

g(x)

f(t)dt.

(c) Using your new formula find d
dx
G(x), where

G(x) =

∫ sin(x)

cos(x)

√
1− t2dt

2. Find dy
dx

for the following:

(a) y =
(ln(x))x+1

22x2+3x+1

(b) y = (ln(x))sin(x)+cos(x)

(c) y = log10 x
3 − log2 sin(x)

3. (a) Sketch the direction field for the following differential equation:

dy

dx
= y − x2.

(b) Sketch three different solutions. One with no turning point, another with one
turning points and the last with two turning points.

4. Find a General Solution and a Particular Solution to the following:

(a)
dy

dx
ln(x)− y

x
= 0, y(e) = 1

(b) ex
dy

dx
− xy = 0, y(0) = ln(5)

5. Find a reduction formula for

In =

∫
xn

√
ax + b

dx.

Hint: Use the fact that
√
y = y√

y
.
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