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Question1  (*¥)
Write each of the following expressions a singtagified surd.

a) /150- +/54.
21
b) Nia

[ 1,12/, {3J7

Question 2 (*¥)
Write each of the following surd expressions aspéenas possible.

a) (\/7+2)(1+\/_7).

J50+ 18

b) 7

[ 1,]9+3/7]. 4
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Question 3 (*¥)

A rectangle has arel? cnt and Iength2+ﬁ cm.

Find its width in the forma+ b7 , wherea andb are integers.

-8+ 47

Question 4 (**)
Write each of the following surd expressions aspéenas possible.

a) J24+4/6.
b) (2++/3)(4-+12).
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Question5  (**)
Write each of the following surd expressions asoégnas possible.

6
a) J48- E"'\/_g J2.

b) (vV7+8)(2/7- 3.

43|, |5+ 37

Question 6 (**)
Write each of the following surd expressions agpdinas possible.

a) (\/§+2)(3- \/75)

b) %- V18 (V2)',

1++/5/, |42
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Question 7 (**+)

Write each of the following surd expressions aspégnas possible.

a) (4- \/5)2.

. J60
b) 25 V15 /75 i

[ 1. [21- 8/5,(3/3

Question 8  (**+)

Write each of the following expressions a singteified surd.

a) /343- 28

b) J4_5+%_

7). 60
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Question 9  (**+)

Write each of the following surd expressions aspénas possible.

a) 2/32+18- 3/¢

52/, [8+2J/5

Question 10  (**+)
Write each of the following expressions a singtaified surd.

a) /63+2/28.
b) (2+5)(5-~/20).

W1, (5
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Question 11 (**+)
Write each of the following surd expressions asoénas possible.

a) (3- \/5)2.

b) @+£

3 J7

Question 12 (**+)
Write each of the following surd expressions agpéinas possible.

a) 3\/2_0+%.

26

D) T

85|, [8- 2/3
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Question 13 (**+)

Write the following expression in the forka/3 , wherek is an integer.

%-Jav VB (29

1|23

WU A8 fouous
.
¥ 0@ - aY
T BE-(R8:008) - Gapag.en
3
- Q¥
3

— 2xexll - 2xaxaxaxG’

= 3003 - WA oou

= AT

Question 14  (**+)
Write each of the following surd expressions aspégnas possible.

6
a) 2\/§+\/1_8' ﬁ

J7+1

b) N

42|, |3+7
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Question 15 (**+)
Write each of the following surd expressions aspénas possible.

a) (2+\/§)2.

b)(ZJQS-éé.

7+4/3, 12043

Question 16 (**+)

The area of a triangle (53+ «/5) cm?.

Given the base of the triangle«i@ cm, find in exact simplified surd form the height
of the triangle.

h=2+2/3
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Question 17  (**+)
Write each of the following surd expressions aspénas possible.

6
a) \/4_8"'\/2_'%-

11

b) NEREL

5V3|, [1+2/3

Question 18  (**+)

A rectangular room-has an area 6f+ V7 m?.

The length of the room IS+ 2/7m.

Find the width of the room, giving the answer agaact surd in its simplest form.

1. o7
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Question 19  (**+)
Write each of the following surd expressions aspénas possible.

a) /98- \/50.

f 10
b) 38" 2/32 oL

2.2/, |96- 5/2

Question 20  (**+)

27
z/8- 6= ==
V2

Solve the above equation giving your answer infonen kv2, wherek isan integer.

[ 1]z=3/2

Created by T. Madas



Created by T. Madas

Question 21 (**+)
Write each of the following surd expressions aspénas possible.

a) (2\/6\/5) 2/3.

J12+ 2

b) TR

-6+ 12/2, [2+3

Question 22 (**+)
f(9° (Ver2) s (x 20"

Expressf (x), x® 0 in the formax+ b.

5x+5
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Question 23 (***)
Write each of the following surd expressions aspéenas possible.

, 14
a) \/%4'\/73 \/_6' ﬁ

b) (V75-48)’ .

Question 24  (***)
Write each of the following surd expressions aspdénas possible.

a) 5/2° 4/3 6/24

3+./6
5

b)
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Question 25  (***)
Write each of the following surd expressions aspéenas possible.

a) (1+ \/5)3

3+4/3
b) 2\/7_5"'3_\/\73-\/_2 J2.

[ ], |7+5/2], 11/3

Question 26 (***)
Write each of the following surd expressions aspéénas possible.

a) (\/ﬁ x/TZ)Z.

b

(s
NE

49, 19- 7V/3
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Question 27  (***)
Write each of the following surd expressions aspéenas possible.

a) %-2\/2_7.

5+ 210

b) 75

@, J5+2/2

Question 28 (***)

1+\/7_ 8-7
3-N7 N7 2

Show that the above surd expression simplifiesgositive integer, stating its value.

[ 112
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Question 29  (***)
Write each of the following surd expressions aspéenas possible.

a) (\/5 \/5)2.

b) 14" J42.

[ ], |5- 2/, [14/3

Question 30  (***)

a) Simplify the following expression, writing the final answer tine form
a+by3, wherea andb are integers

3-4/3
3+4/3°

b) Solve the equation

l—l, 2-\/5, X=x4
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Question 31  (***)
If x=+/3 show that

(4- 2x2)(x+ x3)=- 8/3.

proof

Question 32 (***)
Simplify fully

(0] 20+ 5

[ 1.[70/3
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Question 33 (***)
Write each of the following surd expressions aspégnas possible.

a) 24.5- J12E.

NG
D) -

Question 34 (***)

1 + 1
x-Jy x4y

Write the above expression as a single fractiatsisimplest form.
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Question 35  (***)

2+y:\/§'
y

Solve the above equation giving the answer in ohefa+ by/2 , wherea andb are
integers.

[ 1 |y=2+2/2

Question 36 (***)

a) Simplify the following expression, writing the fihanswer in-the form
a+bJ3, wherea andb are integers

2J3-1
2-43°

b) Solve the equation

%2 = a2,

I:l, 4+3J3, |x

N~
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Question 37  (***)
Write each of the following surd expressions asoégnas possible.

e3)ary
V2

a)

5/5- V45

b) 720

3+2/2], 2]

Question 38 (***)

98

(=2

Write the above surd expression in the foarnby/2 , wherea andb are integers.

[T, |22- 12/2
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Question 39  (***+)

a) Simplify fully each of the following expressionsyiting the final answer in

terms of+/3.

i, /108+4/3.
J6+13

J241 -

b) Solve the equation

(5- x)%: 8.

Detailed workings must be shown in this question.

’ 7’\/é ’ ’\/é 1 X_l
8 1) Jeg T T) AS . (C@)E-n
iy Eo T Gyt -
. W T
= ST W T
= T - w5
/ !
- R
2347
G
/
AT R o T
Weg _ BT E L BT o
Eernie T Eox
%L&u
b e g Roat AT e
=(sxp=8 (s -8
i B ;,
T ==l e
S G-x' =0T - e
= S-ax = ¥ o= 2
\ - s—x = 4
= a=
- / = a-l
7
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Question 40  (***+)
Itis given that that for some constamtsb andc

2 200l b3 ofs

Find the value ofa, the value ofb and the value of.

| ].]la=1, |b=2], [c=-1
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Question 41 (***+)
A right angled triangleABC is shown in the figure below.

The lengths ofAC and BC are6 cm and 23 cm, respectively.

6cm

|1 C
2\/5 cm

Find the area of the triangl&BC in the form kv2, wherek is an integer.
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Question 42 (***+)

a) Simplify fully each of the following expressionsyiting the final answer in
terms of+/2.

i, 98+4/2.
i, (JE+3)(2- 3/_2)

b) Solve the equation

z
o
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Question 43 (***+)

3 .1
f(x)° x2- 8x 2, x>0

Show clearly that
f(3)=kv3,

wherek is a constant.
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Question 44 (***+)
Write each of the following surd expressions aspénas possible.

a) 36
5- V7
Give the answer in the form+b\/7 , wherea andb are integers.

) B3
3 2\V27

Give the answer in the forafk , wherek is an integer.

5

[~ ], ja0+ /7
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Question 45 (***+)

A cylinder has a radius of

1 )
cm and a height ¢€/2 +1) cm.
J2-1 ahe ¢/2+1

Show, by detailed working, that the volume of ttyinder is exactly

p(7+5\/_2) cn

id
— \s= n(ﬁ‘lx(ﬁﬂ)

\

= \Nz/wx » ()

G

—_ V= X0
@~

LS4 T

ey @) = Ge-D)0E-)
. QATowUE THE Mool TR
Sr———— < =3-245

o R @3v2@)
G-22)3r207)

o8

o
@2-0)% RV ©
= 2-202 +1
= 3.2

JRGINS R AR oS Yol
I £33 8

=y T )

K
1

= v= TG+ 50) g

P

A\
3
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Question 46 (***+)

a) Solve the equation

b) Express
\525,

in the formav/b+/c, wherea, b andc are prime numbers.

[ T y=-3

5V3V7
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Question 47  (***+)

a) If x is a real number solve the following indicial etjoa

b) Express

J98- /8
1+/2

in the forma+by/2 , wherea andb are integers.

| |, [x=2], |10- 5/2
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Question 48 (***+)
Show clearly, without approximating and withoutngseny calculating aid that

N2+5>47.
proof
Question 49 - (***+)
p:§’q:9-J1_7 and ro V1T
2 4 4
Prove that
p+q+r=par.
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Question 50  (***+)

a) Simplify fully each of the following expressionsyiting the final answer as a
single simplified surd.

. (2+\/§)(2f3- %
J6+3/2

NN

b) Solve the equation

1
sw2- wil=0, wto.

|
4
=
:
N
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Question 51 (***+)

(2o 5 (x4
NE

Write the above surd expression in the foarnby/3, wherea andb are integers.

I e

Question 52 (***+)

\/é(x- \/?3): x+ /3.

Solve the above equation giving the answer in tnefa+by/3, wherea andb are
integers.

]:I, x=3+2/3
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Question 54 (****)
The two rectangles shown in the figure below analar.

E H
A D
J3
B y12-2 © -
F
12+ 2

It is further given that in suitable units
|AB =3, |BC|=v12-2 and |FG|=+12+2.

Find the exact length dEF .

1 |[EF|=3+2/3
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Question 55 (****)
Solve the following system of simultaneous equation

X+ y\/§ 2:56+12/_E
(x+3)

y = 3X.

[ ]

CECIRERE
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Question 56 (****+)
The positive constantp andq satisfy the following equation

Jp _2/p-g

2p+p 3p+q’

Show by a detailed method that

VSING SThIN0  READINGME. TROMIQUES

& . 204

2p4dp’ 3ptq
= Wledl= G )EF-9)
= 3R +alf = 46 -2p3 +2 - 2%
= 2 +2pq = pF 42

ATIATWE

N | . f
e 3+ q Dide o g St OF T FACTN
o N THe LY By IR
oy - 2k-4

2+ ® +9
zprd = (267-4)@F)

= 3piqd = 4p 26 -4
= 2qeAqf = praf
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Question 57  (****+)

Four circles are touching in such a way so that gentres form the corners of a
squareABCD. These four circles are circumscribed by a lacyete.

This is shown in the figure below.

Show that the ratio of the total area of the fauaBer circles to the area of the larger
circle is given by

12- 8/2:1
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Question 58  (****+)

If x=%120, show clearly that

2 +@—12\/225

, |proof
Question 59  (****+)
If x=32000, show clearly that
2 4 4000 _
X
, |proof
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Question 60 (****+)

Show clearly, without approximating and withoutngsany calculating aid, that
a) V6+2/6>y3+/2.
b) ¥3>2.
C) J2-1> 3 V2.
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Question 61 (****+)

It is given that ifk is a non zero constant then

(1+ kJé)4° 892 336/ -.

Determine the value df .
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Question 62  (****+) non calculator

o XX +L
x+\/x2-1'

Find without the use of a calculator the value of

f(x)

f (1—52J6).

Detailed workings must be shown in this question.

xI |43 1.
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Question 63 (****+)

Solve the following equation.

2 ++/2x N 2- /2x _5
XC+2x+1 -2 1

~

X1

|, [x

=+

1
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Question 64 (****+)

Show that\/2+x/§ +\/2- J2 can be expressed in the form

a+by2,

wherea andb are integers to be found.

1 W22 +2- V2= /4 a/2

Question 65 (*****)
Show clearly without the use of any calculating thialt

J5+2J6-+/5 2/6 alb,

wherea andb are integers to be found.
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Question 66 (*****)

Determine, in exact simplified surd form, the s'mjutpair(a, b) of the following
simultaneous equations.

V2 x+4/3y=5  and (5\/5-\/_2)x+(5~/_2 \/_:%F 16/ €

Detailed workings must be shown in this question.

[ 1 |x=v3+J2, y=V3-V2
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Question 67 (*****)

z=Y4+15+J 4- J15.

Verify that z is a solution of the equation

z22-3z & 0.
proof
Question 68  (*****)
Find the rational solution of the following equatio
2+9x NG .
LT = 3+2/2, xi
243-
|x=%
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Question 69  (****¥)
Show clearly without the use of any calculating thialt

J12+6/3-43 2/2 a Vb e,

wherea, b andc are integers to be found.

a=4, b=3, c=2

Question 70 (*****)
Show clearly without the use of any calculating tialt

\/6+\/6+ 6+/6+ ... =k,

wherek is an integer to be found.
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Question 71 (*¥***¥)

Determine, in exact simplified surd form, the s'mjutpair(a, b) of the following
simultaneous equations.

J2(a- )+ V6 b= Z(Bx/a and +/6a-+3b= 2/3.

Detailed workings must be shown in this question.

]:l, a=1+2, b=42
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Question 72 (****+)  non calculator

f(x)°4ax(x 2)(x D(x I, xI
Evaluate f (1+%\/1_0) .

You must show detailed workings in this question.

|:|, f(1+%\/ﬁ))

I
1
©
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Question 73 (****+)

Show with a detailed method that

J16- 32 _
e = kY4

wherek is a constant to be found.
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Question 74 (¥***¥)
2 1 2
f(p)O(p \/§)+ EJE , pl , pto.

Given thatp+% <2, find /f (p) in its simplest form.

. [proof
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Question 75 (¥***¥)

\/x+2+\/x+2+\/x+2+\/x+2+«/ X+2+...,

It is given that the above nested radical convetgeslimit L, L1

Determine the range of possible values<of

Question 76 (****¥)
Show clearly that

Va+24/3=1+3.

proof

1
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Question 77 (¥***¥)
Show that

_3
Ja-1

can be written in the forrda + Ib +1, wherea andb are integers to be found.

][5+ ¥+

Question 78 (*****)
Show clearly that

NTNcTeRan

You may not use verification in this question

. proo]

Created by T. Madas



Created by T. Madas

Question 79 (*¥***¥)
Show clearly that

W:amﬁ,

wherea andb are constants to be found.

o
I
|_\
O
I
wIN

Question 80  (*****)
Show that

1 5
6125 + 5

Nl

can be written in the form/10 (a\/_5+ b\/_7)
to be found.

, Wherea andb are positive integers

NI

1, [Vio(e/5+ 577
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Question 81  (*¥***¥)

A:%xy+2 yz+2 X
1 1 2

Given thatx = (%)3 Y= (%)3 and z= (%)3 , show clearly thatA =336

[ ] [proof
Question 82  (*****)
Find an exact simplified value for

J73- 40/3.
-5+ 4/3
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Question 83  (****¥)
Rationalize the denominator of the following surd.

4 5
NPV R G

Show detailed workings in this question.
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Question 84  (*¥***¥)
Show that

Ya9- N7 4
I7+1

can be written in the forrad/7 + b, wherea andb are integers to be found.

[ 1.]2¥7-4
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Question 85  (****¥)
Solve the following quadratic equation

(V3- 1% 2/3= 3 3/

Give one of the roots in the formp+ q«/:_% and the other root in the form/3, where
p, g andr are integers.

|:, x=-+/3, x= 3+ 2/3

Question 86  (*****)
Express

5++/24

in the form,/p - \/q, wherep andq are integers.

NG,
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Question 87  (*¥***¥)

Solve the following simultaneous equations, to fincgexact form where appropriate,
the value or values ok andk .

X2-9x 10= 0 and k=+x-Jx 6

0 =g k=2
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Question 88  (*****)
Find in exact simplified form

J2++4/3.

[+

Nl
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Question 89  (*¥***¥)
The functionsf and f are defined as

24J1- X
f ° , -1E xE 1.
(X) \/1- X- 3\/} X X
g(x)° 3 ,-1E XE 1.

2(x+2)- 4/t X

Show thatf (x)+ g( ) is aconstantfunction.
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Question 90  (*¥***¥)

2
f(a)°i+ \/1+ a2+2L, al ,at-1.
a+l a“+2a+1

Show thatf (a) can be simplified to a linear polynomial &

1. [f{@)=a
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Question 91 (*¥***¥)

h(x)O; xI , x31.

Jodz 1

Show thath(x) can be expressed in the form

where f (x) and g(x) are linear functions to be found.

[ (=t 2
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Question 92 (*¥***¥)
Using a detailed method show that

2+\/§_<‘/ﬁ3+<‘/T2
V3 6 |

N

{, |proof
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Question 93 (*¥***¥)

>ﬁ\,|‘%

o BT ERE

Yy X

Simplify f (x, y) in a form not involving square roots.

X2

[, f(xy)ox - —;(+

y

1

X
X

%<0
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Question 94 (*¥***¥)
Sketch the graph of

X+ +4  y+ Y+l =2, xT{¥¥% ),y {¥¥ )

You must show a detailed method in this question

i, |proof
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Question 95  (*¥***¥)

By using the substitutioR/10+ 6/3=u++/v, whereul ,vi , simplify fully
the following cubic radical expression.

J10+6/3 + J10 &/ =
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Question 96 (*****)

By using the substitutiof 20+ 14/ 2=u ++/v, whereul ,vi , simplify fully
the following cubic radical expression.

J20+14/ 2.

]

|2- V2
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Question 97  (¥***¥)

f(x)° x>+

2X -1, x1
2443

Factorize f (x) into a product of2 simple linear factors.

1

(x+x/5-\/§- J 2)(x J6 1B V2 3
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