(> ALGEBRA

1 Evaluate

a & b 6° c 7 d (-5* e (-3°

g ©@° h (-3° i (11)° i oy k (0.0)°
2 Writein the form 2"

a 2°x2° b 2x2° c 1 d 26+2° e 2°+2°
3 Simplify

a 2p°x4p’ b X¥xxxx c 12n’+2n? d

e (2b)°+4b’® f plaxpd’ g Xy’ +x/ h

i 6x%y° = 3%y j 6a'°x 2ab’ k (5rs9)%+(10rs)? |
4 Evaluate

a 37 b (2)° c2°  d @ e @)’

g 16 h (275 i (&) j 125° k (4

m 81 n (697 o (&)F p (&) q (2
5 Evaluate

a & b 275 c 16° d (-125°% e ¢

g 36° h i (%° T k@

m (004 n (2257 o (0064° p (1) q (5i)°
6 Work out

a 4 x 27 b 16' + 25° c 8%+ 36 d

e -8 f @Ix@A? g 8- h

@7 x (8

(121)°°+(32)°2  k (100)°°+ (0.25)*°

7 Simplify
a Xxx?* b yZxy* c 6p*+2p’
e Vxy? f 2b x 4b* g x=+x
i ptep® i 3¢)? k yxy xy?
2} bgh ot
m b ><1b n y2xy o 4x xfx
b2 y 6x*
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f &
| (-0.2)°
f (27)2
o)*
2r’sx 38
3p'a’ + pa’
f o
| 36
ro(33)°
f g%
| (-Z)
(L)
(-64)% x 9

F 7 x @

(16)—0.25 x (243)04

(24?3
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ALGEBRA

continued

Solve each equation.
a x =6

3
2

e x2 =8

Express in the form x¢
a Jx

e VX

4 1
a N b o
Express in the form 2¢

a &
b 81*"

a 9

a 2X+l b 2X—2

b ()

Find the value of x such that

a 2=64
e 3> 1=9
i 49t= 7

Solve each equation.
a 2" 3=4
e £=8"

i 125¢=5¢3

Expand and simplify
a x(¢-x1Y

e 1x¥(6x+4xY)

b x =5 c x?=2 d xi=1
f xi=16 g xt =81 h x?=27
1 Yx
b - c Xx/x d =~
fJx x Ix g (x)° h e x (%)
Express each of the following in the form ax®, where a and b are rational constants.
3 1 e 2 1
a3 (3%)2 53/x ox
c (@) d 167 e & e
Express each of the following in the form 3’, where y is afunction of x.
! c 27 d &~ e 91 fo(E)?
Giventhat y= 2" express each of the followingin termsof y.
fo 22X d 8X e 24X+3 f (%)X—B
b 5'=125 c 3*-27=0 d 8-2=0
f 16-4%2=0 g 92=27 h 8**'=16
j 33X—2:§/§ (%)X+3 =36 I (%)SX—1:8
b 5%*=25"" c =373 d 16°=4"""
f 272X=93—X g 63X—1:36X+2 h 8X:162X—1
j (%)x — 3X—4 k (%)1,)( - (%)ZX I (%)X-%—l :8X
b 23(xt+3) c X'3x-x) d 43¢+ 2X)
fo3xE(xE-xP) g X5 +Xx) h x@3x —x7)
i @2C+X)0¢+3)  k (R-2YHx-x) | (E-x)(x=x)

i ¢+ )X -3

Simplify

3
X7+ 2X
a

5 3
b 4t 2t26t
1
f 8w —2w?
_1
4w 2

X+1

1 -1
X2+X 2
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( ALGEBRA

1

Evaluate

a /49 b vi21 c \/% d %

g ¥8 h 31000 i 481 i 12

Simplify

a 7 x7 b 4+/5 x /5 c (3v3)

e (V2) f (2V3)° g V2 x8
@ j ﬁ k (3/@)3
V2 J12

Expressin the form k+/2

a /18 b /50 c /8 d /o8

Simplify

a 12 b /28 c /80 d 27

g 45 h 40 i /75 i V112

m /216 n /800 0 /180 p /60

Simplify

a /18 + /50 b 48 — /27

d /360 — 2+/40 e 2.5 - /45 +3420

Expressin the form a+ b+/3
a 32+ 3)

d (4++3)1+23)
Simplify

a (v/5 +1)(2/5 +3)

d (3v2 —1)(2V/2 +5)

(0]

b

e

4- 3 -2(1-/3)
(3v/3 -4y

1-+2)@V2 -3)
(V5 - V2)(5 +242)

e Joor f 009
k o125 | s

d (v/6)*
h 243 x /27
| 3¥2)°

e 24 f 128
k /99 | 147

c (1++3)2++3)
f (343 +1)(2-5+/3)

c (247 +3)?
f (3-+8)@++/2)

Express each of the following as ssimply as possible with arational denominator.

a L b 2
J5 J3
1 12
9 — = h =
37 J72

c

1 q ¥
J8 J7
1 j —
/80 254
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ALGEBRA continued

Simplify

6 10 6-+/8
a V8 + — b 48 - — c

V2 J3 2
g Y455 e L, 1 (2 6

20 V18 32 3 72

Solve each equation, giving your answers as simply as possible in terms of surds.
a X(x+4)=4(x+8) b x— 48 =243 - 2x
c x/18 —4= 8 d x\/§+2=@(x—1)

a Simplify (2— /3)(2+ /3).

2 .
b Express intheform a+b+/3.
IS 53
Express each of the following as simply as possible with arational denominator.
a L b i c L d L
J2+1 J3-1 J6-2 2443
o 1 . 2 g 8 no L
2++/5 J2-1 J7+3 3+242
i 1 j 3 ‘ 243 | 6
4-23 3V2+4 7-43 J5-4/3
Solve the equation
3x=+/5(x+2),

giving your answer in theform a + b+/5, whereaand b arerational.

(342 -3)cm I

A
\4

| cm

The diagram shows a rectangle measuring (3\/5 —-3)cm by | cm.
Given that the area of the rectangle is 6 cm?, find the exact value of | in its simplest form.

Express each of the following as simply as possible with arational denominator.

J2 b 1++/3 . 1++/10 q 3-2
J2+4/6 2+4/3 J10-3 4+3J2

. 1-2 J3-5 J12+3 H 3N7-2
3-8 23-4 Y 3 2J7-5
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10

Express each of the following in the form av/2 +b+/3, whereaand b are integers.

a /27 +2+/50

b V6(+/3-+8)

Giventhat x > 0, find in the form k\/§ the value of x such that
X(X = 2) = 2(6 — X).

Solve the equation
25¢=5%"1,

a Express 324 intheform k3/3.
b Find theinteger n such that

Show that
1003, 4
V15 57

can be written in the form k~/7 , where k is an integer to be found.

Showing your method clearly,

a express /375 intheform a6,
b express\/97§ - \/6? in the form b+/15.

Giventhat x=2""" and y=2%
a find expressionsin termsof t for

i Xy i 2y
b Hence, or otherwise, find the value of t for which
2y? — xy = 0.
Solve the equation

J2 (3x— 1) = 2(2x + 3),

giving your answer intheform a+ b2, wherea and b are integers.

Giventhat 6Y" =367,
a expressyintheform ax+ b,

b findthevalueof 4* 2’

Express each of the following in the form a + b2, wherea and b are integers.

a (3-+2)1++2)
NE

J2-1
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ALGEBRA continued
Solve the equation

16X +1 - 82X +1
Given that

(a-2+/3)2=b-20+/3,

find the values of the integers a and b.

a Find the value of t such that
@) °=8.

b Solve the equation
Gy =27""

Express each of the following in theform a+ b+/5, wherea and b are integers.

a J20(+/5 -3

b (1-+/5)3+2+5)
1+\/§
J5-2

Giventhat a’ = b*, andthat a>0 and b>0,
a find an expression for a: interms of b,

b find an expression for b in terms of a.

A

243 -1

J3 +2

Intriangle ABC, AB=2+/3 —1, BC=+/3 +2 and ZABC = 90°.
a Find the exact area of triangle ABC in its simplest form.

b Showthat AC=24/5.

Show that tan (ZACB) =5+/3 - 8.

o

a Giventhat y=2", expresseach of the following in terms of .
i 22 i 4
b Hence, or otherwise, find the value of x for which
£-22=0.

Given that the point with coordinates (1 + V3,543 ) lies on the curve with the equation
y =23+ px+q,
find the values of the rational constants p and g.
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Factorise

a X+4x+3
e y-y-2

i xX*-2x-15
m r’-16

q 26-15x+ X

Factorise

a 2¢+3x+1
e 3r’-2r-1
i 4C+8x+3

m 4u? + 17u + 4

b x*+7x+10
f a’+2a-8
j 16—10m+n?
n y’—2y—63
r &+23s+120

b 2+7p+3p°
f 5-19y— 4y
j 9 -6s+1

n 6p°+5p—4

Using factorisation, solve each equation.

a X¥-4x+3=0
e X¥-25=0

i 60-4x-x=0
m 3 +11x=4
q HC+4x+1=0

Factorise fully
a 2y’—10y+12
e a'+4a’+3

i 6X — 26X + 8x

b X*+6x+8=0
f x(x-1)=42
j Sx+14=x
n x(2x—3)=5
r 30¢+4)=13x

b X+ x2—2x
f t*+3t2-10

j y'+3y’-18y’

(7] o X «Q O

O X Q@ O

nw O X «Q O

g
k

Y —3y+2

X -1
t?+3t—18
121 + 22a + &°
p?+ 14p — 51

2y -5y +3
4—-13a+3a’
4t — 25
8x°+ 19x + 6

X +4x-5=0
X = 3x

2 -3x+1=0
6+23x—4x*=0
(2x+5)?=5-x

p°—4p
12 + 20x — 8%

m'—1

d ¥-6x+9
h p*+9p+14
| y*—13y+40
p X +6x—72
t m-m-90

d 2-m-n?
h 5 —-8x—4
| 2-y-6y
p 12r+8r-15

d ¥*-7x=8

h 27+12x+x°=0

I X(x—1)=6(x-2)
p 6+ 10 = 19x

t 3X(2x—7) =2(7x + 3)

d 3m®+ 21n? + 18m
h 6r2—9r—42
| p°—4p’+4p

Sketch each curve showing the coordinates of any points of intersection with the coordinate axes.

a y=x-3x+2

d y=x—2x

g y=-x+5x-4
j y=2¢+13x+6
my=5¢—-17x+6

Solve each of the following equations.

a x—5+f=0
X

S

X2

e +—-—-1=0

X |

i M+ TC=2

b y=x*+5x+6 c y=x*-9
e y=x*-10x+25 f y=2¢-14x+20
h y=2+x-x i y=2¢-3x+1
k y=3-8x+4x | y=2+7x-4%
n y=—63X¢+7x-2 0 y=6xX+x-5
10
b x-—==3 c 2¢-x¥-3x=0 d x}(10-x)=9
X
g X6 _y gx+5=i hx2—i2:3
x—4 X+3 X
j 2X _ 1 K 2x+1:g I 7 _3y=2
3-X  X+2 Xx+3 X X+
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By completing the square, show that the roots of the equation ax* + bx + ¢ =0 are given by

_ —b++/b? - 4ac

2a

X

Use the quadratic formulato solve each eguation, giving your answers as simply as possible in
terms of surds where appropriate.

a X+4x+1=0 b 4+8-t°=0 C Y¥-20y+91=0 d r’+2r-7=0

e 6+18a+a’=0 f m(m-5)=5 g X¥+11x+27=0 h 2u’+6u+3=0

i 5-y-y*=0 j 2¢-3x=2 k 3p°+7p+1=0 | t*>-14t=14

m 01r*+14r=09 n 6U*+4u=1 0 1y-3y=2 p 4x(x-3)=11-4x
y A

/y=2x2—8x+3
AN

The diagram shows the curve with equation y = 2x* — 8x + 3.

Find and ssimplify the exact coordinates of the points where the curve crosses the x-axis.

State the condition for which the roots of the equation ax® + bx+c=0 are
a rea and distinct b rea and equa c not real

Sketch the curve y = ax® + bx + ¢ and the x-axis in the cases where

a a>0 and b®—4ac>0 b a<0 and b’—4ac<0

c a>0and b®—4ac=0 d a<0 and b®—4ac>0

By evaluating the discriminant, determine whether the roots of each equation are real and
distinct, real and equal or not real.

a X+2x-7=0 b X¥+x+3=0
e X+14x+49=0 f xX¥-9%+17=0
i 5+8x+3=0 | 3¢-7x+5=0
m4-11x+8¢=0 n X+ 2x=1

¥ —4x+5=0 d ¥*-6x+3=0
X +3x=11 h 2+3x+2¢=0
- 12x+4=0 | 13*+19x+7=0

X—3x+1=0 p 2¢%+3¥x+1=0

O X Q@ O

Find the value of the constant p such that the equation x* + x+ p =0 has equal roots.

Given that g # 0, find the value of the constant q such that the equation x* + 2gx — q =0
has a repeated root.

Given that the x-axis is a tangent to the curve with the equation
y =X +rx—2x+4,
find the two possible values of the constant r.
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1  Expressintheform (x+a)®+b

a X+2x+4 b X¥-2x+4 c X¥—4x+1 d X +6x

e X+4x+8 f x¥*-8x-5 g X +12x+30 h x*—10x+ 25

i X+6x-9 j 18—4x+¥X k x*+3x+3 | X¥+x-1

m X’ — 18x + 100 n X-x-1 0 20+ 9x+X p X—7x-2

q 5-3x+x r x*-11x+37 s X+ 2x+1 t xX¥-4ix-1
2  Expressintheform a(x+b)®>+c

a 2¢+4x+3 b 2x*-8x—-7 c 3-6x+3% d 4% +24x+ 11

e X¥-2x-5 f 1+10x—x° g 2¢+2x-1 h 3x¥-9x+5

i 3x*—24x+ 48 j 3x*—15x k 70+ 40x + 5% | 2 +5x+2

m 4x% +6x—7 n —2¢+4x-1 0 4-2x-3% p IxX+1ix-1

3 Solve each equation by completing the square, giving your answers as simply as possible in terms
of surds where appropriate.

a yY-4y+2=0 b p’+2p-2=0 c X¥-6x+4=0 d 7+10r+r?=0
e ¥-2x=11 f a®-12a-18=0 g n*-3m+1=0 h 9-7t+t?=0
i u+7u=44 i 2y¥-4y+1=0 k 3p*+18p=-23 | 2¢+12x=9

m-nf+m+1=0 n 4x°+49=28x 0 1-t-3t*=0 p 2a°—7a+4=0

4 By completing the square, find the maximum or minimum value of y and the value of x for which
this occurs. State whether your value of y isamaximum or aminimum in each case.

a y=x-2x+7 b y=x*+2x-3 C y=1-6x+x
d y=x*+10x+35 e y=—xX+4x+4 f y=x+3x-2
g y=2¢+8x+5 h y=-3x3+6x i y=7-5x—%
i y=4¢-12x+9 k y=4+20x—-8 | y=17-2x-2¢

5 Sketch each curve showing the exact coordinates of its turning point and the point where it
crosses the y-axis.

a y=x—-4x+3 b y=x+2x-24 c y=x*-2x+5
d y=30+8x+x e y=xX+2x+1 f y=8+2x-x
g y=-xX+8x—-7 h y=—¢-4x-7 i y=x-5x+4
j y=x*+3x+3 kK y=3+8x+4xX | y=-2¢+8x—-15
my=1-x—2¢ n y=25-20x+ 4% 0 y=3¢—-4x+2

6 a Express x¥*— 4/2x+5 intheform a(x + b)?+c.
b Write down an equation of the line of symmetry of the curve y = x* + 42 x +5.

7 f(x) = x° + 2kx — 3.
By completing the square, find the roots of the equation f(x) =0 interms of the constant k.
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1 Find the set of values of x for which

a x+1<7 b 3x-1=220 C 2x-5>3 d 6+3x<42
e 5x+17=>2 f Ix+7<8 g 9Xx-4250 h 3x+11<7
i 18-x>4 j 10+4x<0 k 12-3x<10 | 9-1x>4

2 Solve each inequality.

a 2y-3>y+4 b 5p+1<p+3 C X—-2<3x-8

d a+11>15-a e 17-2u<2+u f 5-b>14-3b

g 4x+23<x+5 h 12+3y>2y-1 i 16-3p<36+p

i 5(r—2)>30 k 31-2t)<t-4 | 2(3+X)=4(6-X)

m 7(y+3)—2(8y-1)<0 n 4(5-2x)>3(7-2x) 0 3(4u-1)-5u-3)<9

3 Find the set of values of x for which

a X¥-4x+3<0 b X¥-4<0 c 15+8+x*<0 d xX*+2x<8
e X¥-6x+5>0 f X+4x>12 g X¥+10x+21>0 h 22+9%-xX*>0
i 63-2x—x*<0 j X¥+11x+30>0 k 30+7x-x*>0 | x*+91>20x

4 Solve each inequality.

a 2¢-9x+4<0 b 2r’-5r-3<0 c 2-p-3p°20

d 2y +9y-5>0 e 4nmf+13m+3<0 f 9x—2¥<10

g a®+6<8a-9 h x(x+4)<7-2x i yly+9)>2(y-5)

i X(2x+1)>x+6 k u(5-6u)<3-4u | 2t+3>3t(t—2)

m (y-27?<2y-1 n (p+2)(p+3)=20 0 2(13+2x) < (6+x)(1-X)

5 Giving your answers in terms of surds, find the set of values of x for which
a X+2x-1<0 b xX*—6x+4>0 c 11-6x-x*>0 d X+4x+1>0

6 Find the value or set of values of k such that

the equation x*— 6x + k=0 has equal roots,

the equation x* + 2x + k=0 hasreal and distinct roots,
the equation x*— 3x+ k=0 hasno real roots,

the equation x* + kx+ 4 =0 hasreal roots,

the equation kx* +x—1=0 has equal roots,

the equation x* + kx — 3k = 0 has no real roots,

the equation x* + 2x + k—2 =0 hasreal and distinct roots,
the equation 2x° — kx + k=0 has equal roots,

the equation x* + kx + 2k — 3= 0 has no real roots,

j theequation 3x*+ kx—x+3=0 hasreal roots.

SQ ™"t 0o o O T D
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( GRAPHS OF FUNCTIONS

1 Describe how the graph of y =f(X) istransformed to give the graph of

a y=f(x-1) b y=f(x)-3 c y=2f(x d y=1f(4x)
e y=-f(x fry=3f(x g y=f(x h y=1(£%)
2 Y A
.3
y=f(x)
@] 4,0 =x

The diagram shows the curve with equation y = f(x) which crosses the coordinate axes at the
points (0, 3) and (4, 0).

Showing the coordinates of any points of intersection with the axes, sketch on separate diagrams
the graphs of

a y=3f(x) b y=f(x+4) c y=-f(x) d y=f(3x)

3 Find and ssimplify an equation of the graph obtained when
a thegraphof y=2x+5 istrandated by 1 unit in the positive y-direction,
b thegraphof y=1-4x isstretched by afactor of 3 in the y-direction, about the x-axis,
c thegraphof y=3x+1 istrandated by 4 unitsin the negative x-direction,
d thegraph of y=4x— 7 isreflected in the x-axis.

4 Y A

\/ y =109
(©.6)

(2,4)

(@] X

The diagram shows the curve with equation y = f(x) which hasaturning point at (2, 4) and
crosses the y-axis at the point (0, 6).

Showing the coordinates of the turning point and of any points of intersection with the axes,
sketch on separate diagrams the graphs of

a y=f(x)—-3 b y=f(x+2) c y=1(2x d y=3f(x)

5 Describe a single transformation that would map the graph of y=x* onto the graph of
a y=4¢ b y=(x-2)?3 c y=-x d y=x3+5

6 Describe asingle transformation that would map the graph of y=x*+ 2 onto the graph of
a y=2¢+4 b y=x*-5 c y=3ix+2 d y=x*+4x+6
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GRAPHS OF FUNCTIONS continued

Find and simplify an eguation of the graph obtained when
a thegraph of y=x%+ 2x istranslated by 1 unit in the positive x-direction,

b thegraphof y=x*—4x+5 isstretched by afactor of % inthe x-direction, about the y-axis.

c thegraphof y=x%*+x—6 isreflected in the y-axis,
d thegraph of y=2x*— 3x isstretched by afactor of 2 in the x-direction, about the y-axis.

f(x) = x° — 4x.
a Find the coordinates of the turning point of the graph y = f(x).

b Sketch each pair of graphs on the same set of axes showing the coordinates of the turning
point of each graph.

i y=f(x) and y=3+f(x) i y=f(x) and y=f(x—-2) iii y=f(x) and y="1(2x)
Sketch each pair of graphs on the same set of axes.
a y=xX and y=(x+3)? b y=x2 ad y=x*+4
c yzé and =$ d y=+/x and y=+/2x

a Describe two different transformations, each of which would map the graph of
_1 _1
y= > onto the graph of y= =

b Describe two different transformations, each of which would map the graph of
y =% onto the graph of y = 4x° .

fX) =X+ H(x+2(x-1).

Showing the coordinates of any points of intersection with the axes, sketch on separate diagrams

the graphs of
a y=1f(x) b y=f(x-4) c y=f(-x) d y=1(2x

The curve y=f(X) isaparabolaand the coordinates of its turning point are (a, b).
Write down, in terms of a and b, the coordinates of the turning point of the graph

a y=3f(x) b y=4+f(xX) c y=f(x+1) d y=f(1x)
YA
y=1(2)
0, 1)
(-2,0) O "

The diagram shows the curve with equation y = f(2x) which crosses the coordinate axes
at the points (-2, 0) and (O, 1).

Showing the coordinates of any points of intersection with the coordinate axes, sketch on
separate diagrams the curves

a y=3f(2x) b y=1(x)
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