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Question 1
(a) Find % when:y = x3+x+1+ i+ xig (2 marks)
Evaluate your answer at x = 2and x = -2 (2 marks)
(b) Given that y = sin(2x) + cos(2x) show that % = 16y (4 marks)
(c) Given that: y = e* — i show that: xZ%— 1 = x%e* (4 marks)
(d)
(i) Expand the right hand side of: y = (x — 1)?(x + 2). (2 marks
(ii) Sketch the graph. (2 marks

)
)
(iif) Write down the co-ordinates any points of intersection with the axes. (3 marks)
)

(iv) Find the co-ordinates of any turning points and points of inflection. (6 marks

Total 25 Marks

PLEASE TURN THE PAGE
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Question 2

(a) Find % when:

(i) y = x2cos(x) (3 marks)
i)y = “’ji") (3 marks)
(i) y = cos(x?) (3 marks)
(b) Show that: % + (x + m)sin(x) = cos(x) giventhat:y = (x + m) cos(x)
(5 marks)
(c) Differentiate exc;f 2 (5 marks)
(d) The volume of a cylinder is given by: V = nr?h
(i) Suppose thath = r — 1, (r > 0) then find Z—Z in terms of r.
(2 marks)
(i) Assuming that radius r can be measured with error Ar = 0.05, find an
approximation to the % error in the volume whenr = 6.
(4 marks)

Total 25 Marks

PLEASE TURN THE PAGE
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Question 3

(a) Integrate:
(i) fx3+x+1+l+i3dx
X X

i [e= dx

5
x2

f 120x—10
6x2—x+10

(v  [cos(a) — sin(3a) + e*%da

(i)

(b) Find the exact value and an approximation to the definite integral:

2
Jo, (0 = D*(x + 2)dx
using the Trapezium Rule with 5 strips
(c)
(i) Evaluate the definite integrals:
f_llx — x? dx, f_le — x? dx and folx — x? dx
(ii) Sketch the graph: y = x — x2,for -2 <x <2
(d) Integrate:
[(5x — 1D)Y2%dx
Giving your answer in the form:

Gx-1D"
m

where n and m are rational numbers.

(3 marks)
(3 marks)

(2 marks)

(3 marks)

(6 marks)

(3 marks)
(2 marks)

(3 marks)

Total 25 Marks

PLEASE TURN THE PAGE
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Question 4

(@)

(i) Sketch the graph of y = /(4 — x?) 0<x<2 (2 marks)

(ii) Integrate:

fz (4 — x?) dx

using the substitution: x = 2 sin(0) and the identity: cos?(8) = %[1 + cos(20)].

(6 marks)

Hence, find the area of a circle with radius r = 2. (2 marks)
Intrgrate:

(i) [ x2cos(x) dx (6 marks)

(ii) [ 3x2 (x3—2) V3 dx (4 marks)

A function that passes through the point (0,2) is differentiated to produce % = 2e* + 2.

Find the original function. (2 marks)
Evaluate: folmidx (2 marks)
Comment on the value of falidx as 'a' tends to zero. (1 marks)

Total 25 Marks

END OF QUESTIONS

FORMULA SHEET FOLLOWS OVER THE PAGE

PLEASE TURN THE PAGE



Page 6 of 6
School of Engineering
BEng (Hons) Civil Engineering
Semester One Exam - 2024/2025
Mathematical Methods for Civil Engineering
Module No: CIE4022

FORMULA SHEET
Function Differentia(’gi;)n
f(x) ory f'(x) or =
x" nxn-1
ex ex
e aeax
In (x) 1
X
sin (x) cos (x)
sin (ax) a cos (ax)
cos (ax) -a sin (ax)
Chain rule Product rule Quotient rule
5 u
2 y = f(g(0) u =g y=uv y= 2
© \Y
% d d d
o v_ = dy dv du du_  dv
£ dx _ du’ dx b P P e dy _ Vax "V
(@] dx dx dx P —
By parts
_ dv
c y=u dx
0
T
dx dx

END OF PAPER
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