Practice

o

Expand.
a 32x—1)
c —(Bxyv—29

Expand and simplify.
a 7(3x+5)+6(2x-78)
¢ 9(3s+1)-5(6s—10)

Expand.
a 3x(4x+238)
¢ 2h(6h*+11h—-5)

Expand and simplify.
a 30°-8)-40"-5)

¢ 4p(2p-1)-3p(5p-2)

Expand %(2};‘ —8)

—2(5pq + 4q°)

8(5p —2) — 3(dp + 9)
2(4x—3)— (3x +5)

M(5I2 — 12)
—3s5(4s? —Ts +2)

2x(x +5) + 3x(x — 7)
3b(4b —3) — b(6b—9)

Watch out!

When multiplying (or
dividing) positive and
negative numbers, 1f
the signs are the same
the answer 1s “+’; 1f the
signs are different the
answer 1s ‘—’.

Extend

9  Expand and simplify (x + 3)* + (x — 4)*

10 Expand and simplify.

)




Practice

1

2

Simplify.

a 45

c 48

e 300

g 72
Simplify.

a 72+4162
¢ 5048

e Zer \/ﬁ

== o T

b
d

ﬂ

[
o))
\]

Ja5-25
J75 a8
212 —12+27

Hint

One of the two
numbers you
choose at the start
must be a square
number.

Watch out!

Check you have
chosen the highest
square number at
the start.




4  Rationalise and simplify, if possible.

.4 poo L Extend

V5 Ji1
c 2 d 2 6 Expand and simplify (\/: + \/1_ )(\/_ — \/T )

J7 \8 | |

2 5 . : TP :

il ! 7  Rationalise and simplify, if possible.

T N 1 1
a b =+

) . B N NESN

N7 N

5 Rationalise and simplify.
1 2 6

a b c

3-45 4+3 5-42



Practice

1 Evaluate.
a 14° b 39 c 59 d x°

2 Evaluate.
I I

N
U | -
=1

a 492 b 643 c 12 16
3  Evaluate.
3 5 3
a 257 b 83 c 492 d 16

4 Evaluate.

-

|



6 Evaluate.

1 2 1
a 4 ° b 27 3 c 9 2x23
1 1 2
= 9 2 27\ 3
d 16%x27 e [_J f [_]
16 64

7  Write the following as a single power of x.

Extend

10 Write as sums of powers of x.

X +1

| L
a > b x? (\ +— c %+
X~ X X




Practice

1 Factorse.
a  6xYy’ — 10x%* b 21a°h° +35a°h*
c 25x3% — 105392 + 15533 Take the highest
, , , common factor
outside the bracket.

Hint

2  Factorise

a x*+7x+12 b x*+5x—14
c x*—1lx+30 d x-5x-24 o
, _ ) 6 Simplify
e x —7x—18 f x+x-20 o ) _
g x*-3x-40 h %+ 3v_ 28 . )9.1* —16 b 21 —7x—15
3x"+17x—-28 3x—17x+10
3  Factorise . 4—25x° d 6x* —x—1
a  36x?—49)7 b 4x*—81)” 10x” —11x—6 2x* +7x—4

¢ 18a*—200h°c*
Extend

7 Simplify Vx* +10x +25

(x+2)* +3(x+2)°
x?—4

8 Simplify



Practice

Write the following quadratic expressions in the form (x + p)* + ¢

a x?+4x+3 b x*—10x-3
¢ x*—8x d x*+6x
e x-2x+7 f ¥ +3x=2

Write the following quadratic expressions in the form p(x + g)* + r
a 2x?-8x-16 b 4x*-8x-16
¢ 3x*+12x-9 d 2x*+6x-38

Complete the square.

a 232 +3x+6 b 3x—2x
¢ Sx*+3x d 3x*+5x+3

Extend

4

Write (25x% + 30x + 12) in the form (ax + b)* + c.



Practice

1 Solve
a O6x*+4x=0
¢ x*+7x+10=0
e x—-3x—4=0
g x*—10x+24=0
i 2 +3x-28=0
Kk 2x'—7x—-4=0

2  Solve

a x*-3x=10

¢ xX*+5x=24
X(x+2)=2x+25
x(3x+ 1)=x*+15

[g°]

1=

_— oo

=2 B = i~

282 —21x =0
x1—5x+6=0
+3x-10=0
x*—36=0
Y¥—6x+9=0
332 - 13x— 10 =0

Xt —3 =2

P —42=x

¥ —30=3x-2
3x(r— 1) =2(x + 1)

Hint

Get all terms
onto one side
of the equation.




Practice

3  Solve by completing the square.

a x—4x-3=0 b x*—10x+4=0
¢ ¥+8-5=0 d x¥»-2x-6=0
e 2x*+8x-5=0 f 5x*+3x—-4=0

4  Solve by completing the square.
a (x—-4)(x+2)=35
b 2x'+6x-7=0 Get all terms
onto one side
of the equation.

Hint

¢c x*—-5x+3=0




Practice

5  Solve, giving your solutions 1n surd form.
a 3x*+6x+2=0 b 2x—4x-7=0

6 Solve the equation x* — 7x +2 =0

Give your solutions in the form . where a, b and c are integers.

C

7 Solve 10x*+3x+3=5 Hint

Give your solution in surd form. Get all terms onto one
side of the equation.

Extend

8 Choose an appropriate method to solve each quadratic equation, giving your answer in surd form
when necessary.



Practice

4

Sketch the graph of y = —x?.

Sketch each graph, labelling where the curve crosses the axes.
a y=x+2)x—-1) b y=x(x—3) c y=@+DKx+5)

Sketch each graph, labelling where the curve crosses the axes.
a y=x'—-x—6 b y=x*-5x+4 ;
d y=x"+4dx e y=9-x* f y=x*+2x—-3

L]
_—
Il
=
(2]
|
N

Sketch the graph of y = 2x* + 5x — 3, labelling where the curve crosses the axes.

Extend

Sketch each graph. Label where the curve crosses the axes and write down the coordinates of the

turning point.
a y=x—5x+6 b py=—x*+Tx—12 c y=—x*+4x

-

Sketch the graph of y = x? + 2x + 1. Label where the curve crosses the axes and write down the
equation of the line of symmetry.



Practice

Solve these simultaneous equations.

1 4x+y=28
T—i—),.:ﬁ
3 dx+y=3
3x—y=11
5 2x+y=11
x—3p=9

Extend

15 Solve the simultaneous equations 3x + 5y —20=0and 2(x+ y) =

J

e

+ +
R

Il

~]

4d
p=

e
<
Il

N

3x+4v=7
x—4y=35

2x+3y=11
3x+2y=4

3(r=x)
=



Practice

Solve these simultaneous equations.

1 y=2x+1

x?+32=10

9 y=2x

y—xy=38

Extend

11 x—y=1

— 2

xt+3r=3

10

12

y=9 —2x

vt +y? =17
y=x-95
y=x'—=5x-12
y=2x-1

2x+y=11

xy =15

J;_xzz

xt+xy=3



Practice

1  Solve these pairs of simultaneous equations graphically.
a y=3x—landy=x+3
b y=x—-5Sandy=7-5x
¢ y=3x+t4andy=2—x

2 Solve these pairs of simultaneous equations graphically. Hint
a x+ty=Oandy=2x+6
b 4x+2y=3andy=3x—1
¢ 2xty+t4=0and2y=3x-1

3  Solve these pairs of simultaneous equations graphically.
a y=x—landy=x?—4x+3
b y=1-3xandy=x*—-3x—-3
¢ y=3-xandy=x*+2x+5

4  Solve the simultaneous equations x +y =1 and x? + y? = 25 graphically.

Extend

Solve the simultaneous equations 2x + y=3 and x? + y=4

n
=]

i graphically
ii algebraically to 2 decimal places.

b Which method gives the more accurate solutions? Explain your answer.



h

Solve these inequalities.

a 4x>16 b Sx—T7<3 C 1>3x+4
X X

d 5-2x<12 e —>5 f 8<3_ =
2 3

Solve these inequalities.

a <-4 b 10>2x+3 ¢ T-3x>-5

5

Solve

a 2—-4x>18 b 3<Tx+10<45 c 6—-2x>4

d 4x+17<2—x e 4 — S5x <3x f —Ax > 24

Solve these inequalities.

a 3r+1<t+6 b 2@Bn-1)>n+5

Solve.
a 32-x)>24-x)+4 b 54-x)>305-x)+2



Practice

1  Find the set of values of x for which (x + 7)(x —4) <0
2  Find the set of values of x for which x* —4x — 12> 0
3  Find the set of values of x for which 2x* —7x + 3 <0

4  Find the set of values of x for which 4x* +4x -3 >0

)

Find the set of values of x for which 12 +x —x*> 0

Extend
Find the set of values which satisty the following inequalities.
6 x*+x<6

7 x(2x-9)<-10



Practice

1  Here are six equations.

5 Hint
A )= — B y=x>+3x—10 C y=x3 + 3x? _
y X . - Find where each
D y=1-3x2-4 E y=a3 o321 F x+y=5 otthe.cublc
equations cross
. the y-axis.
Here are six graphs. -
i ii ya iii ya
y’ i
normal
tangent
tangent / o \\ -
0O \/ X (9] // X
O X
/ / v
normal
yh
iv ys v . vi

=Y

~ TN /1\




Practice

M oy=1
1  The graph shows the function y = f(x). .
Copy the graph and on the same axes sketch and
label the graphs of y = f(x) + 4 and y = f(x + 2).
=2\ 0 2 "3;
o -
U
y = flx)

2 The graph shows the function y = f(x).
Copy the graph and on the same axes sketch and
label the graphs of y=f(x + 3) and y = f(x) — 3.

0 ﬂ S




n

The graph shows the function y = f(xx) and two
transformations of y = f(x), labelled C; and C;.
Write down the equations of the translated curves
C1 and C>1n function form.

The graph shows the function y = f(x) and two
transformations of y = f(x). labelled C1 and C-.
Write down the equations of the translated curves
('} and C, 1n function form.

y = f(x) i . A2

—270° —180° —%0° WO’ 270"

A 3

e

i J



Practice

1  Find the equation of the line parallel to each of the given lines and which passes through each of
the given points.

a y=3x+1 (3,2 b »y=3-2x (1,3)
¢ 2x+4y+3=0 (6,-3) d 2y-3x+2=0 (8,20)

Hint
: : . . 1 .
2 Find the equation of the line perpendicular to y = ~x — 3 which

Itm= % then the negative

passes through the point (-5, 3). o
reciprocal —— =—2
m a

3  Find the equation of the line perpendicular to each of the given lines and which passes through
each of the given points.

a =206 (4.0) b y=-ixts (213

o

¢ x—4y—4=0 (515) d 5Sy+2x-5=0 (6.7)

4 In each case find an equation for the line passing through the origin which 1s also perpendicular
to the line joining the two points given.

a  (43), (-2.9) b (0.3). (-10.8)
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