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There are FIVE questions

Answer ANY FOUR Questions

A formula sheet is provided
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Q1) a. Given that y=x*+7, show that % = 2x using the first principles. [6 marks]

b. Show that [6 marks]

(x+A)*-x*
A
asA —» 0O

— 4x°

c. Find the local maxima‘and minima of the curve: [8 marks]

y=x3—4x+1
3

Sketch the curve.

Total 20 marks

PLEASE TURN THE PAGE



Page 3 of 10
School of Engineering
BEng (Hons) Civil Engineering
Semester 1 Examination 2023/24
Mathematical Methods for Civil Engineering
Module CIE4022

Q2) a. Find L \when:
dx

(i) y =x%e* [3 marks]
i y=%5 [3 marks]
(i) y=e* [3 marks]
b. Find 22 when: [7 marks]
y = x? sin(x)

c. The surface area of a closed hemi-sphere is given by S=31r?

Show that: A, =/6 T r A, and interpret this result.

[4 marks]

Total 20 marks
PLEASE TURN THE PAGES
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Q3) a. Integrate:

(i)  Jx%dx [2 marks]
(i) Jsin (x)dx [2 marks]
(i) J3x-1+e* dx [3 marks]
b. Evaluate the definite integral: [5 marks]
1
Ix3 dx
-1
c. Use Simpsons Ruley.with 4! strips, to find an approximation to [8 marks]

I(4-x2)dx

Total 20 marks

PLEASE TURN THE PAGE
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Q4) a. Evaluate the definite integral: [8 marks]

0
3
2 A4x +1dx
-2 3

Mark the area this represents on your.graph.in question 1(c)

b. Evaluate the definite integrals:

(i) f [6 marks]
sin(x) dx
(i I @) dx [6 marks]

lllustrate both integrals graphically.
Total 20 marks

PLEASE TURN THE PAGE
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Q5) a. Integrate:

I 1-x% dx
using the substitution x = cos @

b. Integrate:

J'xze" dx

by parts.
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[8 marks]

[12 marks]

Total 20 marks

END OF QUESTIONS

PLEASE TURN PAGE FOR FORMULA SHEET
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CIE4002 Formula Sheet

y =X n .di: nx "1
dx

y = sind dy = cos@
dx

y = cos@ 9y =-sin®
dx

y = -sin@ Y = _gos@
dx

= -cos@ o) 2
ax sin®

dx
dy _ : .
= 0 —— turning point
d2y :
—=>0 —> min
dx
<0 —> max

= —> point inflection

PLEASE TURN THE PAGE
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Product Rule

_ d udv vdu
Y dx dx T dx
Quotient Rule
y=-Y dy _ydu _ v
\Y; dx dx dx
2
Chan Rule v

dx du dx

Approximation

dy ~ Ay
dx =~ = Ax

PLEASE TURN THE PAGE
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+1
X"
2 — +
Ix dx= 4 TC
Isin@ dd = -C0oS@.+ C

I—cos@ dd = -sin@'+ C
I—sin@ dd ='cosd + C

J::OSQJ dad =sin@ +c

Ie"dx=e"+c

. : 1 1
M9 sif@ = — - — cos2d
|dentity; 2 2

By-Parts: J'u dv = uv -Iv du

PLEASE TURN THE PAGE
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B Integration (numeric)

Simpsons Rule

X Xo Xy Xpunenn. X,
Y y0 y1 y2 ...... yn
Area =

‘2‘ Yo £ Yout-Ay, + 2y, + 4ys + ... ]

END OF FORMULA SHEET

END OF PAPER
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