ELECTRICAL MATHEMATICS
TEST 5 — TRIAL TEST/ASSIGNMENT

Notes:
e Test covers trigonometric functions, logarithms and exponentials, complex numbers and
vectors.

e The actual test will be closed book, with calculator and ruler required.
e Itis ESSENTIAL to show working/steps, where asked, otherwise no marks can be given.

1. Given that n radians = 180°, express:

| 2605 am (rae)
o1l = .{‘%_6 (rad)

1.1 55%in mdlans

55y &= = 0.96 (ad)
—_—

law (rad) =26
4 (rad) = %

12 Zn radians as degrees

3

27 (ad) = l/- 2O e
3 i
1.3 45 in radians (expressed in terms of )
- ~
i i _
45°= Y&~ ey
o 1,
1.4 1.7 radians as degrees

1Alad)= -7 L2 (?O = 3y

—

2. Use your calculator to determine the trigonometric ratios of the following, giving answers to 3
significant figures:

2.1 tan21° 0.24
2.2 cos225° — g
; 0. F0% e car Al |
23 sinfrad O.:}O’-}— QA\Q}J akor
7 wush be S seh
24 cos(—nrad) ‘@‘5 n @d@v\ \Mode.
25 tan(-21°) — 0.3y
Lubomir Tehervenkov Page 1 of 7 ‘www. Lubomir.name/engineering



Given that sin 40° = 0.6428, use the unit circle (NOT calculator) to determine:

31 sn1a0° 10 G438 (Same as s UO)
32 sn200 -0, 6428 (same & sin 4I))
33 sin320° |-0. 6432 (SAwe as an (40))

The proechouw OP i s ep al
Aqq = 0,648 = M;\w

to sw
T (Quem)
102
U I
X >
——Qq»—

1:6 gn ecq;l\()or)§i__ 95( g;; < H4F) = s s RS
4. Sketch the graph of y =sin & for0<0<2n
sin O(rd)=snl= O
sing=sndC’= 4
0 ) 1 ainTr=3in 18P0
/ %\V\S‘S‘V\QAO-)' -1
= S o s A=SnAT =0

U n
(0) (33*) CS)) (azqo) (265)

5. State the amplitude of the following functions:

51 y =4sin40 4
52 y =0.4cos 126 O,L{

W= AS\WQ' Y= Aessd

\ o ww\‘w\\\\ -
(pe )
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6.

Illustrate the main difference between a sine wave and a cosine wave using a graph.

For e sin funchow,
see g

]

7. Convert the following:

M\
f
' |
o |
N Algoc
00
|\ ok |
G5
I
| ‘\, |
| SN | A R

7.1 2-j5topolar form = 5"4 Lj_b'\gj

C={mF=5Y
’@': “&G}V\J (Zg): e

@

A

12

@

@ ® il
sl Q(’_}q'\ukw
7.2 3 £60° to rectangular form
_ C=2 guaded
A= 3.(‘,OSC30°:(:> @ y ‘t q/d
g- 3.8n 65 =36 %f} P
T2
A
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WS g =4 ,w0sa0=0,c0sRU= -
CoedF0=0 | C0s 20=4
L tos wave  leads Wie

s\v)) WNe l:& 9@0

eSOV FOY\MU‘&S
Q@& 1o Rectingular:

C@: A*‘_\%
A=C.costy
%:Q,S\Y\“@’

Qecir&m&u\ar o Blar:
A+yB = C \&
c= VA&

Q‘f ‘\’6/\4(\ B

A
These forwalag only
Spply Hor vadrauds
Land 4. For Quédiivv\
2 oud (g e
o W, eed ¥ add or
S 5 e

VY




o WNiluber

8. Express the followingas indicated: o N \
o 2
8.1 '°€3@Z=(\3 "in exponential form AT - 43
-

>MASE —

82 log, % =-2 inexponential form

83 10"=n in logarithmic form

~ = W
log b = v

=
3

84 8 =% i logarithmic form

2

o
loggq 3

9. Evaluate: ) _ l 8 i
91 log,81 g‘ei X} f%?,
ax- 24

92  log, 85

X = H
Usiug & caleuators
S 85 = W gs=2.440
93 log,n 6%)\' 8: ‘%Y\\/\
nd-nwt
ye 4
94 logs5° o =
Sek 2:\0883

52 -5
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10.  Solve the following exponential equations:
10.1
(;W ;3
(&\3)4

3; (
= 5= i—}
ey

02 1-s

103 9=27""

104 3%°=1

11. Make the variable in the brackets the subject of the formula in the following:
11 a=b" )
LoV sSiown

_ A \:\\m\\\\?‘
- \O&‘o Lo | ‘\ £or

o
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112 y=log,x (x)
S '\'\‘\,‘\\\\t‘ CoNVEersKon

4
¥= 10 W du exponeh towi

114 Q=Qe"
e\(

- QO Q \ ) ' i
e, = _@o “>‘ \\\(’l/\/\\\ SCA Hia
Oge k ( 1\ 1
kKt :\ 12 (Q@o) >
1= 2W(@&)
The power gain of an amplifier, in decibels, is given by G = 10log, %, where P is the input

power and P, is the output power.

12.1 Make P, the subject of the formula.

@ é‘%\o&&

fé 03%5

=]
0% = _P"
(&8
R = Pis10%
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122 Hence find the output power from an amplifier having a 45dB gain and an input
signal power of 10 mW (answer correct to 2 significant figures)

Py = O.04 x LO% =
- 0.0l s
= 0.0d x 31693 =
- 346W = ‘ b
= 33oW (Roundug 1O o SIS

13. A robot arm needs to move 400 mm on the x-axis and 300 mm on the y-axis. Sketch these
displacement vectors and the resultant displacement vector. Calculate the magnitude AND
direction (angle) of the resultant displacement vector.

vesyhant
Neckor 3,

®

; 20w
I

X

VAR

Hé&v(ﬁmo\e of R

R® =UoS +300°
p= JHoot+ 20° '
R = 5oQwws

Ange o rsdteut 20
disPcemen Ve B Jon® = T

@ = i’ (%2\
/= 268
—_—

----- END OF TRIAL TEST/ASSIGNMENT - Check your work! -------
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