ELECTRICAL MATHEMATICS
TEST 4 — TRIAL TEST/ASSIGNMENT

Notes:

o  Test covers simultaneous equations, factorising, solving and graphing quadratic equations.
o  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. Factorise the following:

a 4x’—6x = 9—%( L )35
Cowmunon Eg«:ﬁo s
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b. b1-16
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2. Given that the roots/solutions of the quadratic equation ax® + bx + ¢ =0 are

~b+yb% -4
X2 = 2a = 01;91 \ b«:— "Q} \ C= "\‘3

solve 2y =6y +3=0 gwmg the roots correct to three SIgmf' cant figures.

Y, = -F(*C)) -—\r _Yx2x R
e | \;Lx& N
I 2% 0 Y2 N S A S\ T
A 4
G o+ D CABHL A A
\\ﬁ?‘-— L_{ - L} = g\l’\?,)%

C-NRQ' 63486 _ Az
E_‘Baj: B q - Lf “Q_E’_g_;\;

Double check: 2.(2.237- € (2.33)+3=
“1L.a3-14224+23 20
2 (0.635) - 6(0.63SHD =
0. 6-2.284+3 0O

3. For each of the following, determine the axis of symmetry, turning point (vertex) coordinates
and the y-intercept (ie three quantities for each equation):
a. y =1 +8x+4
b. y=-2+4x+6
: CIENNNS
A Y= X"+ B+ AX“+bx+C
'O{:_‘L )b:g}C:-Ll

ol Sumwetu = 2o _ =8 _ _
AW\S tbh W AT\ Iz A v——_;u

TU'(\,\R\A& \?ﬂrmj( (\.’@A ex\ = (-L{)Z-Jr 8(-#) +4 = h:_{_ul)
8;\1\;&@ ﬁ@){)-k -C = L{

—_—
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b.) NE *"g){z'Jr Yx +6
: o n =Y CZQ
a == )--b:"“{ "—H*i

Ads of Sywwety = 7T Q) 4 T T

Vorkex = =2 W+4(D)+6 = 8
y-iudercept -:_%
O We can S‘\UUPH% . B:H'xz-{-Zx'—},?) , or
U= X*- 2% =D
Q= (e 1) (1-2)
X\ = =1 k X —Iiercepts
X2 =

4. Sketch the curve for each of the equations in Q3, clearly labelling the key features.
(Use the graph paper provided on p.6).

See 6

5. Solve each of the following quadratic equations by factoring:

a. 5f-f'=0
1(5-4)=0
.f_[:O ov (S——E): O

| -E;l:S
—

b, x° —7x—18=0

(=) (¢ 1) =0

(g_%\ =0 oly (43 = O
XF N X&: —&\_}.

—_—
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c. 4" —l6a+15=10

(Ua-6)(Ma- o)

J O
a-¢) , Ma=1®) -0
a1 X

{lq-—E) x (2a-5)=0

o (Qoey)=0  or (Qa-S) =0 i{) s 8;@4:: |
- 2a= S \oe ~chiedk
g(l— > @Du

Nour
cesutis!

N

6. Solve (algebraically) for x and v, in each of the simultaneous equation pairs below:
a. oy =x 412> cciucsl-‘\ou @ ch{udﬁou QO wost e |
y=-kES = eguahou ) equal equUsha @ ,s0:
2 N - 2
2 Uy -18= -2x+5
X% = Ux42x 42-5=0

2-x —1+=0
| ER IR
)(\l': j Q_ —

W =-3,.6S
X,.:LI.GJQ; ))(Z 3
T CHIHLCIIN T

X,=U.66 X,z -3.6S
8{:—"8«5% 81: lS*?}S
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b. y=x-2x-3 >
2y —x +2 =0 —

uabou O
ecvtahou D)

So\Viug b& SobSHﬁMq.SUbs\'ﬁUJﬁi S%U%OMCD (D).

o (x2-2x-2)—x+2=0
N A

ayF-Sx-U=O
52X {3s-4lB)
Xy ~ Y
= ' = ~0.6% )
X2 >0 " deé‘j value  \uto ecﬁuadwaw @.

Now sulaghtute €2

W= (3 A4)2-2(3 A4)=3 =

0.5¥0

9y, = (-0 )= (-0.63) -3 ==4.2d

. s Al « checke
X =3 Y Xy = —O. 633 Zér’&sﬁfﬁé&»
=050 U2z —1.23 | pebxre sobuithiug
| hour warke |

7. Solve, by determinants, the following simultaneous equations:

4x -3y = 18
x+2y = -1

EqudhCMS de W

Ay= H f'\: ]:\p,{\(-t)_l_'ﬂlx\%\ - —y-13=-22

A=+ | ~

A;(:\

AN S N .
Lt
—..’ﬁé..:-—---..-ZZ - —
1= A 1\ 2

(Jandard @)mld 30.
75 < a)-Teal- = 4

3 - 33?\ _(12:0) -0 ())=26-3=33

T)Use QUepc e
e e cowputatonl
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Solution of simultaneous equations using determinants

¢ by
cy by

ax+by=c,
a,x+b,y=c,

_ &by —eoby

= and y=
ap by ajby —ash

ay bs

wwyor T X

WWACE L-'é
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A
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= :
-2/’-1 2 N4
W

------ END OF TRIAL TEST/ASSIGNMENT - Check your work! ------—-
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APPENDIX A

One possible way to check your solutions is with the computational knowledge engine “Wolfram
Alpha” (http://www.wolframalpha.com/)

For example for question 3a just type the equation into the search bar and you will obtain this
result:

& WolframAlpha sz,

[sn!veyr::-cz—!-ﬂx—l-tt E]
- BB~ = Examples =42 Random—

Input interpretation:

solve y=x"+8x+4

Result:

y=x"+8x+4

Plots:

{x from =8 to Oy

Enable interactivity &
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Then for 3b the following result is obtained:

$& WolframAlpha

computational,.
knowledge engine .

(suhre y=-2x2 +4x + 6

—@-m-E-

= Examples =2 Random—~

Input interpretation:

solve ¥y=—2x"+4x+6

Result:

y=-2x+4x+6

Plots:

Lubomir Tchervenkov
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Wolfram Alpha allows us to also solve simultaneous equations. For example for question 6b we
get:

% WolframAlpha sz,

| sovm ymez-ze3 an 2pwm20 =l
“"‘-H-E-III-'F-_! = Baemodar == Rasice
Tres Ixinm=rabnbom:
— 5 3y
sobee -
Zy-x—2—0
Rz
Falge =0 a-d v =" -2x-5%
Farnmailric slobs
]
s
-IlIl —I;l\.l I!I_'n Ilﬂ
i | 1% Trem = 1.4 to 345
-z
_af
=
mrmish iy Gy
Flok:
;
!
, i
| 3 A
1 TRl =110 5
— T aaes
-4 =1
ot i ety
| Cormpusd by el el x (o Dewricad e |
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And for question 7 the answer is:

WolframAlpha sgomes,,
R p

[ solve 4x-3y=18 and x+2y=-1 E]

- b - - B - = Examples 22 Random—

Imput inf=rprefation:
drx-3yv=18

salve
x+2y=-1

Implicit plot:

B T 11 N A B B o S B e e B §

=13

=30

=2.5

— 3.0

Enzbie Interactivity &

Camputad by Walfram Afefomatieg (=) Ciwrinad page

Mind you, while this scientific, computational knowledge engine could be very useful during your
preparation study for the test, you will not be allowed to use a computer or too sophisticated
calculator on the actual test. The point is to learn how to obtain and draw the results yourself!
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