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¥ Y Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David

colegsirgar

HNC Electrical and Electronic Engineering

PSDE4003 Engineering Mathematics
Level 4, Year 1

Class Test 2 (2017-18)

This is a closed book test, worth 45% of the module mark and addresses Module Intended Learning
Outcomes 1 & 2.

Date of test

Time allowed = 2 hours
Answer all questions
Marks
1. Differentiate the following functions:
i. v =2s*— Siz + /s i. y = x3sindx
iii. i = 3sin(2t + 4)
[6, 8, 8]
2. Ifi = 4(2 — e~ 19), find the initial rate of growth of voltage
(8]
3. Evaluate the following integrals:

a) (5+3t+ 4t? )dt

N ey

b) fon/z(Zsin3x + 3cos2x)dx

(8,8]



. . . . 5
Express in partial fractions. Hence evaluate the integral f4

(s=2)(s+1) (s—2)(s+1) §

to3d.p.

(18]

Estimate the integral ffﬁds using the Trapezium rule with 4 strips, to 3 d.p.

(s

By comparing your answer to question 4, what is the percentage error?

[14]

Shown in the following table are the times taken to produce 100 components:

Time (s) 0-5 5-10 10-15 15-20 20-25
Frequency 11 25 33 22 9

Calculate the mean and standard deviation for the data to 4 significant figures. (Full
marks will be given with workings shown).

[14]

An electrical circuit has two switches A and B. The probability that switch A works is
0.35 and the probability that switch B works is 0.65. Find the probability that there is
a connection across the two switches if the switches are arranged

a) in series
b) in parallel

(8]



Formulae

If: ax® 4+ bx +c¢
X = —b+Vb?—4ac
- 2a

Differentiation

(i) Standard derivatives
U dy
dx
ax” nax"™
asin(kx) ka cos(kx)
acos(kx) —kasin(kx)
ae® kae"
alnx a
X
(i) product rule ﬂ=uﬂ+vd_u
dx dx dx
du dv
dy Vox = dx
(iii) quotient rule = = #
dx v
(iv) function of a function rule d_y = d_yxd_u
dx du dx
. . dy
y = f(X) has a stationary point where o =0.
X

d2
If, at this point, d—Z< 0 the point is a maximum.
X

2
If, at this point, % >0 the point is a minimum.
X



4, Integration

(i) Standard integrals
J'axn dx ax"*
+C
n+1
(except whenn=-1)
jcosaxdx lsinax+c
a

sin ax dx 1

j ——C0Sax+=C

a
jeax dx Ze® 4
a
1 Inx+c
'[—dx or Ix‘l dx
X
1 1

J' dx “In(ax+b)+c

ax+b a
(ii) Numerical integration:
. 1
Trapezium Rule: h{; Yo+ v)+yi+y, +ys + }
Simpson’s Rule: gh{(yo +y,) + 4y +ys + )+ 2(y+ya + 1) 3
5. Statistics:

_ _Xfx _ |Zfx=x)?
Sy =1 x5
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