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4 Express each of the following in the form y = a(x — h)? + k by completing the square.
Hence state the coordinates of the turning point and sketch the graph in each case.
ay=2-2c+3 b y=x+dr+1 cy=r-3r+1

5 Express each of the following in the form y = a(x — h)? + k by completing the square.
Hence state the coordinates of the turning point and sketch the graph in each case.

b y=4+8r+8 ©y=3-6r-4

&  Express cach of the following in the form y = a(x — h)? + k using the axis of symmetry.
Hence state the coordinates of the turning point and sketch the graph in each case.

ay=2-8c+12 by=s-x-2 ©y=22+4r-2
dy=-d+dr+l e y=-22-12:-12  fy=3f-6x+12

7 Use your caleulator to complete the square for each expression:
a 224843 b3 +12c-2 € 3% -Ske-7
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3

A parabola has x-axis intercepts 4 and 10. State the x-coordinate of the vertex.
A parabola has x-axis intercepts 6 and 8. State the x-coordinate of the vertex.
A parabola has x-axis intercepts ~6 and 8. State the x-coordinate of the vertex.

A parabola has vertex (2, ~6) and one of the x-axis intercepts is at 6. Find the other

eaxis intercept.

b A parabola has vertex (2,~6) and one of the x-axis intercepts is at ~4. Find the other
eaxis intercept.

© A parabola has vertex (2,~6) and one of the x-axis intercepts is at the origin. Find

the other x-axis intercept.

Sketeh each of the following parabolas, clearly showing the axis intercepts and the
tuning point:
ay=2-1 by=s+6x ey=25-5 dy=2-4

ey=2243x  fy=22-4xr gy=-22-3x hy=2+1
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4 Sketch cach of the following parabolas, clearly showing the axis intercepts and the

tuning point:
ay=2+3x-10 by=x-5r+d cy=r+2-3
dy=2+4x+3 ey=22-x-1 fy=6-x-2
Ey=—x-5:-6 hoy=x-5r-24

5 Use your caleulator to help sketch each of the following parabolas, clearly showing the
axis intercepts and the turning point:
ay=2-6x-7 by=5c-Tx e y=sox_42
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1 a Solvethe cquation ®~2x—8 =0. b Sketch the graph of y = x* ~ 2x—§.
© Solve the inequality ¥ ~ 26§ <0.  d Solve the inequality * ~ 2~ 8 > 0.

2 Solve each of the following inequalities:
a (x-3)x+2)20 b (r+4)a+3)<0
d (-6Q-9>0 e Qr-6Qx-4<0
£ QreN2-9<0 b (r+6Qx-5<0

3 Solve each of the following inequalities:

a (5-06+0<0 b4-97220
d36-25220 e 1-167<0

4 Solve each of the following inequalities:
a+2-820 b 2-5r-24<0
d22-3:-950 e 62+ 13r<—6
£ 1224556 h 102 - 1lx< -3

j4+5p-p20 k3+2y-)2<0

€ Qr-DE+4<0
f(7-292x-3)20
P (5-20(65+9<0

c16-)2<0
£25-362<0

© P -dx-1220
f P -5x-620
i atr-1)£20
[ P )
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5 Solve each of the following inequalities
a+3r-520 b 2-5r+2<0 ©22-3r-150
d8-3x-22>0 e 22 +7x+1<0 £20-8x+520
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Explain why (x —3) > 0 forall x.

Explain why ~(x— 1Y < 0 forall x.

Complete the square for * + 2x+ 7 and hence show that  + 2x+7 2 6 for all x.
Complete the square for —+* ~ 2~ 7 and hence show that —x* ~ 2x~7 < ~6 forall x.

Use your caleulator o solve each of the following inequali
a (Bx-5)x+6)2-30 b (x-2<2x+1) e (x+2721
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1 For each of the following, the coefficients a, b and ¢ of a quadratic y = ax® + bx + c are
given. Find:

VB~ dac in simplest surd form

ba=1b=10andc=18
da=-1b=6and

2 Simplify each of the following:

N 2425 b 9-3V5 . 5+5V5 ° 6+12V2
B g 0 5
3 Solve each of the following for x. Give exact answers.
ad+6r=4 b @-7x-3=0
©22-5x+2= d 28 +4x-7
e 2@ +8xr=1 £ 52— 10x
g 20 +4x-1=0 h 2P +x=3
P 252 43x403=0 J 067 -13x=01
k 2%’ —dx+k=0 120 -k —dkx+k=0
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4 Sketch the graphs of the following parabolas. Use the quadratic formula o find the
intercepts (i they exist) and the axis of symmetry and, hence, the turning point.
+5c-1 b y=22-3x-1 ©y=-2-3x+1
dy+d=2+20 e y=d@+5c+1 fy=-32+dr-2
Ey= hoy=d4d-3r+2

xeax

for x:

a & —ke—k=0,where k>0 bk —x+k =0 where 0 <k <

© K —x+k =0, where 0 <k < f

i
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1 Determine the discriminant of each of the following quadratic:
a?e2-d b P+2c+d © P34
d 22 +3c-4 e 22 +3x+4
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2 Without sketching the graphs of the following quadratics, determine whether they cross.
or touch the x-axis:
ay=2-5c+2 b y=—42+2c-1 cy=x-6x+9
dy=8-3x-22 e y=32+2x+5 fy=-2-x-1
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By examining the discriminant, find the number of distinct solutions of:
a P+8x+7=0 b 32 +8x+7=0 € 102-x-3=0
422 48:-7=0 e 3 -8r-7=0 £102-x+3=0

By examining the discriminant, state the nature and number of distinct solutions for
each of the following:

292 2r416=0 b —2-5r-6=0 e R-x-4=0
4252 -20x44=0 e 62-3x-2=0 fRe3re2=0
Find the values of m for which each of the following equations:

i hasnosolutions i has one solution il has two distinet solutions.
a @ —4mx+20=0 b omd —3mx+3 =

© 52— Smx—m=0 d 2+ dmx—dm-2)=0

For m and n rational numbers show that mx? + (2m +n)x +2n = 0 has rational solutions.
Find the values of p for which the equation px® + 2(p + 2)x + p+7 = 0 has no solution.

Find the values of p for which the equation (1 — 2p)x® + 8px — (2 + 8p) = 0 has one.
solution.

Find the values of p for which:

a p?—6x+p=Ohasonesolution b 2 —dx+3
© 32 =2r+p-lhastwosolutions  d 2 -2x+

has two solutions
phas two solutions.
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Find the values of p for which the graph of y = px® + 8x + p — 6 crosses the x-axis.

Show that the quation (p* + 12 + 2pgx + ¢* = 0 has no real solution for any values of
pandq (g #0).

a Find the discriminant of x* + 4mx + 24m — 44,

b Show the cquation * + dm + 24m — 44 = 0 has a solution for all values of m.

a Find the discriminant of dmx® + 4(m — 1)x +m 2.
b Show the equation 4mx? + d(m — 1)x +m — 2 = 0 has a solution for all values of m.

Find the discriminant of the equation 4 + (m — 4)x — m = 0, where m i a rational
‘number, and hence show that the equation has rational solution(s).

Find the discriminant of the equation x* — (m + 2n)x + 2mn = 0, where m and n are
rational numbers, and hence show that the equation has rational solution(s).

If both @ and c are positive, what can be said about the graph of y = ax? + bx — c?

I ais negative and c is positive, what can be said about the graph of y = ax® + bx + ¢?
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1

Find the points of intersection of the line with equation y = x 2 and the parabola
‘with equation y = x* ~ x~ 6.

Find the points of intersection of the line with equation x + y = 6 and the parabola
‘with equation y

tersection of the line with equation 5x + 4y = 21 and the parabola

Find the points of i
with equation y = x*.
Find the points of intersection of the line with equation y = 2x + 1 and the parabola

with equation y = <2 — x+ 3.
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3

Solve each of the following pairs of equations:
ay=x+2c-8 by=x-x-3
y=2-x ye=dr-7
6-x-x
2x-2

dy=x+6x46
y=2r43 ¥

Prove that, for each of the following pairs of equations, the straight line meets the
parabola only once:

ay=x-6x+8 by=x-2x+6
y=-2c+d y=dr-3
cy=2+11x+10 dy=x+7x+4

y=3x+2 y=-x-12
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Solve each of the following pairs of equations:

ay=x—6x b y=37+0x € y=52+9x
y=32-x y=12-2c

ey=22-12 Fy=11e
y=3-d) y=21-6x

a Find the value of ¢ such that y = x + ¢ is  tangent to the parabola y = <% —x — 12
Hint: Consider the discriminant of the resulting quadratic
b i Sketch the parabola with equation y = —2x* — 6x+2.
il Find the values of m for which the straight ine y = mx + 6 s tangent to the
parabola. Hint: Use the discriminant of the resulting quadratic.

Find the value(s) of a such that the line with equation y = x i tangent to the parabola
with equation y = x* +ax + 1

Find the value of b such that the
with equation y = x* + x + b

i with equation y = —x is tangent (0 the parabola

Find the equation of the straight line(s) which pass through the point (1,~2) and is (are)
tangent to the parabola with equation y = =%
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9 Solve cach of the following pairs of simultancous equations for x and y: E
b y=(x+1)x-2) cy=4-2
yeke y=ke+5, wherek22ork<-2
10 a Find the value of ¢ such that the line with equation y = 2: + ¢ i tangent (0 the
‘parabola with equation y = * + 3x.
b Find the possible values of ¢ such that the line with equation y = 2x + ¢ twice
intersects the parabola with equation y = * + 3x.
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A family of parabolas have rules of the form y = ax? + c. For the parabola in this family
that passes through the points (~1,2) and (0,6), find the values of a and c.

A family of parabolas have rules of the form y = ax? + bx + 4, where a # 0.

a Find the discriminant of the quadratic polynomial ax® + bx +4.

b For a parabola in this family with its turning point on the x-axis, find a in terms of b.
< If the turning point is at (4, 0), find the values of a and b.
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3 @ A parabola has -axis intercepts ~2 and 6 and it passes through the point (1,~30).
Find the rule for this parabola.

b The coordinates of the turning point of a parabola are (~2, 4) and the parabola passes
through the point (3, ~46). Find the rule for this parabola.

© A parabola passes through the points (1,~2). (0, ~3) and (~1,~6). Find the rule for
this parabola.

4 A quadratic rule for a particular parabola is of the form y = ax®. The parabola passes
through the point with coordinates (2, 8). Find the value of a.
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5 A quadratic rule for a particular parabola is of the form y = ax® + bx. The parabola.
passes through the point with coordinates (~1,4) and one of its x-axis intercepts i 6.
Find the values of a and b.

& A quadratic rule for a particular parabola is of the form y = a(x — b)® + ¢. The parabola
has vertex (1,6) and passes through the point with coordinates (2,4). Find the values of

a,bande.
7 Determine the cquation of cach of the following parabolas:
a ¥ b ¥ c ¥
s
) .9
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8 A parabola has vertex with coordinates (~1,3) and passes through the point with
coordinates (3.8). Find the equation for the parabola.
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that the suspension
cable shown in the diagram forms a
parabola, find the rule which describes
shape. The minimum height of the
cable above the roadway is 30 m.

Bm

150 m —————

12 A parabola has the same shape as y = 222, but s turning pointis (1, ~2). Write its
‘equation.
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13 A parabola has its vertex at (1, ~2) and passes through the point (3,2). Wite its
equation.
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14 Which of the curves could be most nearly defined by each of the following?
ay=ix+98-9
=10 +2(x~1)?

A v B ¥ c ¥ b ¥

10

s 10 wv
- _— -
3o 2\d E
20| 2 4 /o‘ 5\ o

15 A family of parabolas satisfies the rule y = ax® + 2x + a.
a Express ax’ + 2x +a in the form a(x + b)* + ¢ for real numbers b and c.

b Give the coordinates of the turning point of the graph of y = ax® + 2x + a in
terms of a.

© For which values of a s ax’ +2x +a a perfect square?
d For which values of a docs the graph of y = ax® + 2x + @ have two x-ax
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16 A parabola has its vertex at (2, 2) and passes through (4, ~6). Write its equation.

17 a Which of the graphs shown below could represent the equation y = (x — 4)2 ~ 37
b Which graph could represent y = 3 — (x = 4)22

A B c )
y y ¥ y
13 13 o[ 37 offd
B 13
NERE] o 3

18 Find the equation of the quadratic which passes through the points with coordinates:
a (-2.-1), (1.2). (3.-16) b (-1,-2), (1,-4), (3,10)
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19 Find the equation of the quadratic which passes through the points with coordinates: ﬂ
a (-3.5). 3.20), (5.57) b (2.3), (5.36). (1.78)
20 The rate of rainfall during a storm ¢ hours after it began was 3 mm per hour when 1 = 5.

6 mm per hour when £ = 9 and 5 mm per hour when 1 = 13. Assuming that a quadratic
‘model applies, find an expression for the rate of rainfall, r mm per hour, in terms of 1.
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1 A farmer has 60 m of fencing with which to construct three sides of a rectangular yard
connected 1o an existing fence.
@ If the width of the yard is x m and the area inside the  existing fence
yard is A m, write down the rule connecting A and x.
b Skeich the graph of A against x.
© Determine the maximum area that can be formed for
the yard.

-
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2 A rectangle has a perimeter of 20 m. Let x m be the length of one side. Find a formula
for the area A of the rectangle in terms of x. Hence find the maximum area A.
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3 The efficiency rating, £, of a particular spark plug when
the gap is set at x mm is said to be 400(x — x?).
a Sketch the graph of £ against xfor 0 < x < 1
b What values of x give a zero efficiency rating?
© What value of x gives the maximum efficiency rating?
d Use the graph, or otherwise, to determine the values of x
between which the efficiency rating is 70 or more.

4 Apiece of wire 68 cm in length is bent into the shape of a rectangle.

a If xcm is the length of the rectangle and A cm? is the area enclosed by the
rectangular shape, write down a formula which connects A and x.

b Sketch the graph of A against x for suitable x-values.
© Use your graph to determine the maximu area formed.




image35.png
[E==mi) 5 A erickotorsrcka crickes ball suchthat i height.  metrs,after it b tveled
xmshﬁnmmﬁllywug;venhymmlcd—l+517 20
a Use a CAS calculator to graph d against x for values of x ranging from 0 t0 30.
b i What was the maximum height reached by the ball?

i 1f a fielder caught the ball when it was 2 m above the ground, how far was the
ball from where it was hit?

il At what height was the ball when it was struck?

& Anarch on the top of a door is parabolic in shape. The v
point A is 3.1 m above the bottom of the door. The equation A4
= ax? + bx + ¢ can be used to describe the arch. Find the ™\
values of a, band c. g

zsml

Lsm
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7 Itis known that the daily spending of a government department follows a quadratic
model. Let t be the number of days after 1 January and s be the spending in hundreds of
thousands of dollars on a particular day, where s = af® + bi +c.

[ 30 [ 150 [ 300
s |25 e

a Find the values of a, b and c.
b Sketch the graph for 0 < 1 < 360. (Use a CAS calculator)
© Find an estimate for the spending when:

ir=180 i 1=350
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Technology-free questions

1 Express each of the following in the form (ax + b)’:

81 4 4
ad+ors o b+ 183+ 81 o F-grtse
d @+ 2br+ b e 9 —6r+1 25+ 200+ 4

2 Expand each of the following products:

a -3-2) b —ati-a)

© (Ta=b)Ta+b) d (-4

o Qredx-4) £ (e

& (a—b)a®+ab+b?) h 2r+2)(x+y)

i Ga+1)a-2) J e --p?

K ou(v+2)+20(1 —u) 1 (Bx+2)(x—4)+ (4 - x)6x—1)
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3 Express cach of the following as a product of factors:

adx-8 b 3+ 8r © Max-3x
d4-2 © au+2av+3aw £ dab? - 9a*

£ 1-362a ho2er-12 Pex-2
j2243c-2 k62 +Tr+2 13283

m 3 +x-2 n6a*-a-2 © 6x2-Tx+2

4 Solve each of the following equations for x by first factorising:

a@-2u-15=0 b 2-9r=0 © 22— 10541220
d @ -24r-25=0 e 32 +15r+18 2 1204 3

£ 2@ -5r-3=0 h 122 -8x-15=0 PSP +Tx-12=0
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5 Sketch the graphs of each of the following:
by=-22+3 o y=2x-27+3
o y=2-a2-3 fy=9-42
hy=22-x7+3

© Expressin the form y = a(x — )? + k and hence sketch the graphs of the following:
ay=x-4x-5 b y=x—6x cy=x—8x+4
dy=2"48x-4 e y=-3¢-12x+9 fy=-+dx+5

7 For each of the following, find
i the axis intercepts

and hence sketch the graph:
ay=2-7x+6 by=-2-x+12 o y=-r+5r+14
e y=22+x-15 fy=62-13c-5
hoy=d2-25
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8 Find the value(s) of p that will make the quadratic (Sp — 1)* - 4x + (2p — 1) a perfect
square.
9 Solve the following quadratic inequalities:

ad>x b (x+27 =34 © 3@ +55-220
d 23+ 13x2 15
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10 Use the quadratic formula to solve each of the following:
a d+br+3=0 b o+ 9x+12 © @ -dx+
d 224754220 e 22+ Tx+4=0 £ 32400
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11

12

13

14

Find the equation of the quadratic, the graph of which b4

(6.10)
0 5

A parabola has the same shape as y = 3% butits vertex is at (5, 2). Find the equation
corresponding to this parabola.
Find the values of m if (2m ~ 3)x* + (Sm — 1)x-+ (3m — 2) = 0 has two solutions,

“Two numbers have a sum of 30. Find the maximum value of the product of such
numbers.
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15

16

17

Find the rule of the quadratic function which describes ¥
the graph. (2.10)

,5)
0

Find the coordinates of the points of intersection of the graphs with equations:
2c+3andy = 2

y=8x+1landy =22

3+ Trandy=2

y=22andy=2-3x

a A parabola has r-axis intercepts ~4 and 1 and it passes through the point (1, ~12)
Find the rule for this parabola.

b The coordinates of the turning point of a parabola are (~1,3) and the parabola passes
through the point (1,~5). Find the rule for this parabola.

© A parabola passes through the points (1,~3), (0,~3) and (1, 1). Find the rule for
this parabola.
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48 The surface area, S, of a cylindrical tank with a hemispherical top s
given by the formula S = ar® + brh, where a = 942 and b = 6.28.
‘What s the radius of a tank of height 6 m which has a surface area
of 125.6m*?

P

18 a For what value(s) of m does the equation 2:° + mx + 1 = 0 have exactly one solution?
b For what values of m does the equation 2  4mx + 20 = 0 have real solutions?

20 Consider the family of quadratics with rules of the form y = x* + b, where bis a
non-zero real number.
a Find the x-axis intercepts.
b Find the coordinates of the vertex of the parabola.
© i Find the coordinates of the points of intersection of the graph of y = x + bx with
the line y = x.in terms of b.
For what value(s) of b is there one point of intersection?
For what value(s) of b are there two points of intersection?





image45.png
Multiple-choice questions

1 The linear factors of 12.% + 7x — 12 are

A dx-3and3r+d B 3r—danddr+3 © 3x-2anddx+6
D 3x+2anddx—6 E 6r+dand2e—3

2 The solutions of the equation x* ~ 5x — 14 =
A x=-Tonly
Dx=-2x=-7 Ex

3 Fory=8+2x— x’, the maximum value of y is
A -3 B s} co

4 Ifthe graph of y = 2% — kx + 3 touches the x-axis, then the possible values of k are
A k=20rk B € k=-3ork=-}
D k=lork=3 E k=2V6ork=-2V6

5 The solutions of the equation * — 56 = x are
A x=-$or7 B x=-Tor8 © x=Tor8
D x=-90r6 E x=90r-6
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11

“The value of the discriminant of * + 3x— 10 is.
As B -5 c 49 D7 E-2

“The coordinates of the turning point of the graph with equation y = 3% + 6x — 1 are
A G- B (-42) (54 D@4 E(-1-4)

The quadratic 5x* ~ 10x ~ 2 in turning point form a(x — k)2 + k, by completing the
square, is

A Gx+1P+5 B (Sx-12-5 € 5@x-12-5

D S(x+1)?-2 E S(x-12-7

The value(s) of m that will give the equation mx® + 6x — 3 = 0 two solutions is (are)
Am=-3 Bm=3 cm=0 Dm>3  Em<-3
62— 8y — 82 is equal to

A (r+202x-4y) B (3x-2y)(6x+4y) © (6x—dnx+2y)

D (3x-2)(2x +4y) E (6r+))(x-8y)

The turning point of  quadratic with rule y = x* — ax has coordinates
a_a 2
A0 8(3-5) cwo o(a-g) £
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12 The solution of the inequality x* > b, where b < 0, is
A x>borx<—b B x>b Ccb<x<-b
D —b<x<bh E x<borx>-b

13 The quadratic equation x* ~ 2ax +
solution when

Ab=amda#1 B
D a=vVbora=

0, where a and b are positive constants, has one

Vaandb=—Va € b=landa#1
b Eb=a=2
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Extended-response questions

1 The diagram shows a masonry arch
bridge of span 50 m. The shape of the
curve, ABC, is a parabola. The line AC
the water level and B is the highest point
of the bridge.

a Taking A as the origin and the maximun height of the arch above the water level as
4.5 m, write down a formula for the curve of the arch where y is the height of the
arch above AC and x is the horizontal distance from A.

b Calculate a table of values and accurately plot the graph of the curve.

© At what horizontal distance from A is the height of the arch above the water level
equalto 3 m?

d Whats the height of the arch at a horizontal distance from A of 12 m?

@ A floating platform 20 m wide is towed under the bridge. What s the greatest height
of the deck above water level if the platform is to be towed under the bridge wi
least 30 cm horizontal clearance on ither side?
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2 A picce of wire 12 cm long is cut into two pieces. One piece is used to form a square
shape and the other a rectangular shape in which the length is twice its width.
a If x cm is the side length of the square, write down the dimensions of the rectangle in
terms of x.
b Formulate a rule for A, the combined area of the square and rectangle in e, in
terms of x.

© Determine the lengths of the two pieces if the sum of the arcas is to be a

um.

3 Water is pumped into an empty metal tank at a steady rate of 0.2 ltres per minute. After
1 hour the depth of water in the tank is § cm; after § hours the depth is 10 cm.
a If the volume of water in the tank is V litres when the depth is x cm and there is a
‘quadratic relationship between V and x, write down a rule which connects V and x.
b Itis known that the maximum possible depth of water in the tank is 20 cm. For how
Tong, from the beginning, can water be pumped into the tank at the same rate without
overflowing?
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4 The point Pis x m from B along the line BC. 4
a Find distance PA in terms of x.

sm 2
b i Find distance PC in terms of x. 3m
Find distance PD in terms of x. B I c
© Find xif PA = PD. ~— flem———
 Find xif PA = 2PD. (Answer correct to three decimal places.)
e Find xif PA = 3PD. (Answer correct (o three decimal places.)
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5 ABand CD are crossroads. A jogger runs along road AB at a speed of 8 kmyh and
passes O at 1 p.m. Another runner is moving along road CD. The second runner is
‘moving at 10 knvh and passes O at 1:30 p.m.

a Lety km be their distance apart £ hours
after 1 p.m.
i Find an expression for y in terms of 1.

Plot the graph of y against 1 on a CAS

caleulator.

Find the time(s) when the runners are 4 km

apart. (Use a CAS calculator)

v Find the time at which the runners are
closest and their distance apart at this time.

b Find the exact value(s) of  for which:
iy=5s y=6





image52.png
6 A rectangle of perimeter b em is inseribed in a circle of radius a cm. The rectangle has
width x em and length y cm.
2 Apply Pythagoras’ theorem in triangle BCD to B c
show that 22 +37 = 4” N
b Form a second equation involving x. y and b,
© Eliminate y from these equations (o form a
‘quadratic equation in terms of x. @ and b. om
d As.x.yand 2a are the sides of a triangle,
x+y> 2a. Use this result and apply the
discriminant to the quadratic equation formed in
part ¢ to show that the rectangle can be inscribed 4 D
in the circle only if 4a < b < 42a.
i 1fa =5 and b= 24, find the values of x and y.
1f b = 4V2a, find the values of x and y in terms of a.

fl

. find the values of x and y in terms of a.

& Write a program to solve the quadratic equation found in part ¢ for suitable choices
of aand b and state the values of x and y. (Answers correct to two decimal places.)
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Sketch the graph of each of the following quadratics by first finding:
i the coordinates of the turning point

the axis of symmetry

the x-axis intercepts (if any).
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1ay=2-4 by=x+2 cy=-v+3

dy=22+5 o y=—s+4 fy=32-9
2 ay=(x-2"  by=@x+3f cy=—(+1?  dy=-ba-4p
3 by=(-2¢-1 o y=(-1R+2
e y=—(x-3+1 fy=(x+27-4

& y=20x+27-18 hoy=-3(x-47+3 iy=—dx+sP-2

Jy=3ae2r-12 K y=—d4(x-27+8 Py=da-12-3
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1 Expand each of the following:

a (-1P b (x+2? © (x-3? d (—x+3?
1y 3y

e (-x-27 £ (-5P 3 ( 75) h ( 72)

2 Factorise each of the following:
a @ -dx+4 b - 12x+36 ¢ - +d4x-4 d 27 -8x+8
o 2041218 fr"fx+§ gxts“% lez+5x+l4—s
3 Solve each of the following equations for x by first completing the square:
a-2-1 b P -4x-2=0 e P -6x+2=0

d2-Sr+2
g P42tk

e 22 —dr+
h k24 2x4

£ 32 -5x—
[ 1o





