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Question 1  (*%)

Write each of the following expressions a single simplified surd.

a) 150-+/54.
21

b) —.

' 7

276/,

37

Question 2 (*%)

Write each of the following surd expressions as simple as possible.

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

J50 ++/18

b) ———.

V8

9+37
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Question 3  (*%)

A rectangle has area 12cm? and length 24+/7 cm.

Find its width in the form a+b\/7 , where a and b are integers.

—8+47

Question 4  (*%)

Write each of the following surd expressions as simple as possible.

a) @NE
b) (2++3)(4-V12).
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Question 5 (*%)

Write each of the following surd expressions as simple as possible.

a) m_%+ 6x+2.

b) (v7+3)(2v7-3).

43|, 154307

Question 6  (*%)

Write each of the following surd expressions as simple as possible.

a) (V5+2)(3-+5).

b VI8 -(v2)"

1++/5], [24/2
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Question 7  (**+)

Write each of the following surd expressions as simple as possible.

a) (4-5)".

60
b) 2\/§><JB—\/7——?.

[ 1. |21-8V5], |33

(L — _ "
& 25w e -

Question 8  (**+)

Write each of the following expressions a single simplified surd.

a) /343 -+/28.

b) x/E+2—2.

NG

] 157, 745
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Question 9 (**+4)

Write each of the following surd expressions as simple as possible.

a) 232 ++/18-38.

22
b) —=_.
) 4-+/5

52|, 18+245

Question 10  (**+)

Write each of the following expressions a single simplified surd.

a) \/@+2\/ﬁ,
b) (2++/5)(5-+20).

77, N5
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Question 11 (**+)

Write each of the following surd expressions as simple as possible.
2
a) (3 _\/§ ) )

J63 14

 17-1242], 1347

Question 12 (**+)

Write each of the following surd expressions as simple as possible.

a) 3@+1—2.

7

26

443

b)

/5], 18=23
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Question 13 (**+)

Write the following expression in the form k3 , where k is an integer.

%-ﬁx@_(mf

[ 1 ]2v3

Wigetrue X Fuios
.
¥ 0@ - aY
T BE-(R8:008) - Gapag.en
:
= Lﬂ;ﬁl — 2xexll) = xaxayan3’

= 3003 - WA oou

= AT

Question 14  (**+)

Write each of the following surd expressions as simple as possible.

6
a) 2\/§+\/1_—$

J7 +1
b .
) J7-2

42|, 13+47
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Question 15 (**+)

Write each of the following surd expressions as simple as possible.
2
a) (2 + \/g ) )

b) (2\/5)3—%.

7+443], 12043

Question 16  (**+)

The area of a triangle is (3+ \/5) cm?.

Given the base of the triangle is V3 cm , find in exact simplified surd form the height
of the triangle.

h=2+23
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Question 17  (**+)

Write each of the following surd expressions as simple as possible.

a) Va8+y27 -2

V3

5V3, 14243

Question 18  (¥*+)

A rectangular room has an area of 6+ 3J7 m?.

The length of the room is 5+ 247 m.

Find the width of the room, giving the answer as an exact surd in its simplest form.

.=
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Question 19  (**+)

Write each of the following surd expressions as simple as possible.

a) V98 —/50..

b) 3\/§x2\/3_—%.

232!, 196 =52

Question 20  (¥*+)

z\/§—6:£.

Np

Solve the above equation giving your answer in the form kN2 , where k is an integer.

l_l, z=32

Created by T. Madas



Created by T. Madas

Question 21 (**+)

Write each of the following surd expressions as simple as possible.

a) (2V6-3)x243.

\/ﬁ+2
J12-2°

b)

—6+1242|, [243

Question 22 (¥*+)
f(x)= (J}+2)2+(1—2J})2.

Express f(x), x>0 in the form ax+b.
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Question 23 (**%)

Write each of the following surd expressions as simple as possible.

a) 50+ 3><f—%.

by (V75 -Vas) .

Question 24  (¥*%)

Write each of the following surd expressions as simple as possible.

a) 5v2x43-624 .

3+4/6

b) N
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Question 25  (**%)

Write each of the following surd expressions as simple as possible.

a) (1+\/§)3.

m2ﬁ3€+€—ﬁXﬁ.

NE

 17+5v2], T1IW3

@ (o)

Question 26  (**%*)

Write each of the following surd expressions as simple as possible.

a) (\/ﬁ—\/ﬁ)z

(2v3-1)(3-3V3)
7 .

b)

48], {9-7/3
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Question 27  (**%)

Write each of the following surd expressions as simple as possible.

a) %%—zﬁﬁ.

5+2\/ﬁ

b) NG

[o], W5+22

Question 28  (*¥%¥)

1447 847
3-7 122

Show that the above surd expression simplifies to a positive integer, stating its value.
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Question 29  (**%)

Write each of the following surd expressions as simple as possible.
2
a) (\/5 -2 ) )

b) 14x+/42 .

[ 1. l5-26]. 1443

Question 30  (¥*%)

a) Simplify the following expression, writing the final answer in the form
a+b\/§ , where a and b are integers

b) Solve the equation

12=3], [x =14

Created by T. Madas



Created by T. Madas

Question 31  (*%%)
If x= \/g show that

(4-2:7)(x#x°)=-843.

proof

Question 32 (¥%%)
Simplify fully

(8 +50) (V24 + 54

[ 1. |7043
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Question 33  (**%)

Write each of the following surd expressions as simple as possible.

a) 24.5-4/125.

b
1+/2°

b)

Question 34  (**%)

1 1
+ .
BAL P

Write the above expression as a single fraction in its simplest form.

2x
2
X =Yy
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Question 35  (**%)

2ty _ 7.
y

Solve the above equation giving the answer in the form a +b~/2 where @ and b are
integers.

|:|, y=2+242

Question 36  (**%)

a) Simplify the following expression, writing the final answer in the form
a+b\/§ , where a and b are integers

2J3-1
2-3°

b) Solve the equation

2X+2:4\/§.

Il

=

|:|, 4+3\/§ A
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Question 37  (**%)

Write each of the following surd expressions as simple as possible.

(2+\/§)(1+\/5)
% :

a)

5v5 /45
=

b)

3+242],

Question 38~ (¥%%)

98

(3+\/§)2‘

Write the above surd expression in the form a + b2 , where a and b are integers.

|22-1242
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Question 39  (**%4)

a) Simplify fully each of the following expressions, writing the final answer in

terms of \/5 .

i. 108 ++/3.

V6443
241

b) Solve the equation

[\S][98)

(S—x) =8.

Detailed workings must be shown in this question.

,7«/5,\/§,x:1

ey T) AS . (C@)E-n
8§ 7) T T ) AL
= J36x3 +43° & ; =
= Ty = zi;i«v@:f
=TT = BT
/ =53
= VR
= 243
= &
/

AT R o T
Wl _ BT ST o
Ql +1 =

T \
R

b fow i fuant ATIONATWE METED
S(sap =8 (s -8
= [(Sfx#f: a %[ﬁfz s
- G -GEE 2T
o osea = & ={E= = 2
- :u,:[// - S5-x = 4

= a:v/
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Question 40  (**%4)

It is given that that for some constants a, b and ¢

W2 23
\/g_l—\/z+l=a\/5+b\/§+c\/€.

Find the value of a, the value of b and the value of c.

ca=1], [b=2], l[c==1]
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Question 41  (**%4)

A right angled triangle ABC is shown in the figure below.

The lengths of AC and BC are 6 cm and 23 cm, respectively.

6 cm

B ] c
2\/§cm

Find the area of the triangle ABC in the form kN2 , where k is an integer.
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Question 42 (¥*%4)

a) Simplify fully each of the following expressions, writing the final answer in

terms of\/E.
i. \/9_8+x/§.

i, (vV2+3)(2-3V2).

b) Solve the equation

o0
=
|
~J
%
]
Il
=
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Question 43  (¥*%4)

Show clearly that

where k is a constant.

, |proof

PROGEED AN RUHWL
e ¥ erk
5
e et @ & - R &

- BT _ _E o .
=3E- Bn = 3R B - HT

- g—ﬁ/u -
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Question 44  (**%4)

Write each of the following surd expressions as simple as possible.

a 3
5-J7

Give the answer in the form a+b+/7 , where a and b are integers.

b) \/§+§‘/i.
3 2V27

Give the answer in the form k , where k is aninteger.

[T ], i0+2v7|, V6
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Question 45 (**%4)

A cylinder has a radius of ( j cm and a height of (\/5 + 1) cm.

1
J2-1
Show, by detailed working, that the volume of this cylinder is exactly

2(7+5)em’

|
= V= 1(g)xam)

\

= = ux » ()

G

—_ V= X0
@~

LS4 T

ey @) = Ge-0)07-)
- QATOWMURE THE Mool TR
—_— - =328

MO+ (3+243)

- V= .
? G-z )Br 2z

=
@2-0)% RV ©
a 2423 U
= 327

JRGINS 08 e 2]
I £33 8

— yo TGese)

T7
1

= v= TG s3)

P

£\
g
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Question 46  (***4)

a) Solve the equation

3Y :ﬁ
b
b) Express
V525,

in the form aJZJZ , where a, b and ¢ are prime numbers.

[ 1 {y=-3| [5¥3v7
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Question 47 (***+)

a) If x is areal number solve the following indicial equation

b) Express

J98 —/8
1+42

in the form a +b\/§ , where a and b are integers.

10-5v2
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Question 48  (***4)

Show clearly, without approximating and without using any calculating aid that

V2+5>47.
proof
Question 49 - (**%4)
3 9-\17 9417
p=—,q= and r= .
2 4 4
Prove that
p+q+r=pgr.
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Question 50  (**%*4)

a) Simplify fully each of the following expressions, writing the final answer as a
single simplified surd.

i (2443)(243-3).

V6432
Jo+2

ii.
b) Solve the equation

1
8w2—w_l:O, w#0.
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Question 51  (**%4)

(2+3) (1-43)
r

Write the above surd expression in the form a +b+/3, where a and b are integers.

[ ] le+a3

Question 52 (¥*%4)

3 (x=3) = w443

Solve the above equation giving the answer in the form a+bJ3, where a and b are
integers.

I:l, x=342.3
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Question 54  (¥¥%¥)

The two rectangles shown 1n the figure below are similar.

E H
A D
V3
B -y ¢
F G
x/ﬁ+2

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

Find the exact length of EF .

[ ] ||EF|=3+2V3

Created by T. Madas



Created by T. Madas

Question 55  (¥¥%%¥)

Solve the following system of simultaneous equations

(x+yx/§)2:56+12\/§

y=3x.

(v2.32).(—V2.-3+2)

Created by T. Madas




Created by T. Madas

Question 56  (*¥**4)

The positive constants p and g satisfy the following equation

Jr _2Jp-q

2p+\/; B 3p+q

Show by a detailed method that

g= p+2\/;
242p

, |proof

USING. SThASA RAQRANGH. TECHI gkS
7 2-4

24P 3Pt

= Wledl= G )EF-9)

= 3R +alf = 46 -2p3 +2 - 2%
s i 3 Mt L i

= q2f+and= P& r2ep

>
i j»w//
20, /é e

Dot "or g Ao oF e Fedcm
N g LYS gy IR

prd = (26'-q)(F)
= 3piqd = 4p 26 -4
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Question 57  (***%4)
Four circles are touching in such a way so that their centres form the corners of a

square ABCD . These four circles are circumscribed by a larger circle.

This is shown in the figure below.

Show that the ratio of the total area of the four smaller circles to the area of the larger

circle is given by

12-8v2:1

TG0 B A el T mpoen 2ATO 1L
® LT T SIE oF T ot AUD o A AU QRUS. i
Re 20 e T & B AUy oF 36 oeLe H(3v2T)et
DAV OF T ALK CLRUS o+
= v
® o A4 ok e 4
RGN o 4G-)
4 (r2R)G-2m)
® v C 3 me aue of = 2o 6
e (MR aar  whah § 96T+ 8
ALD THE CRSIE o ARCD = b_ed
T
BY PYBGoRAS 5
Aodilaiz oy (acf= Fep> [
i B l8c)*= 27> [N :/
i, A lae|= =1 0 Brguiehn
;% r "W\L
DADU of Te (ARG ORI Tk AT (undtsd W Gesin))
ok OF BG GRiE K (v
T ey >
T (L@ e 2) 12
T (3422 )0
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Question 58  (***%4)

If x=3/120, show clearly that

x2+ﬂ:12x3/225.
X

, |proof

oD A U
[ReSRE—— i
3
e 20 - ruo | (¥ rae
=5 ES 0%
o otMO 36 3go.not
pk l2o's 120 < ot
o 3®x2e¥ | 3oxnot | 5 p0b
— o

120!

Now - W= 2 2
RCED [o REOXCE THE CoRic _Sopd

- (1) - (YR
= 3x(ax U)o axuxfE)®

= L x Ve = tzx‘y
e w0

Question 59  (**¥*4)

If x=3/2000 , show clearly that

2+ 3090 260537
X

MAnUAE 43 Rug =
s = oo o Ezofo} 4 dooo
2 al 2000%
. 2000 tAXD | Ges
oot ==
= Gooox 20T | oo awol
2!

2000t x 2000
2 2000t

3 % Cax imBa)T

3 x 2§x le§
= 3 <N Y
3% Y2« 10*
= 2xlox &

- zmxlﬂ"/
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Question 60  (***%4)

Show clearly, without approximating and without using any calculating aid, that

a) \/6+2\/€>\/§+\/§.
b) J3>2.
o V2-1>3-12.

Tt >4

(NN TNANANAANANAN A
ZMMAW ASPRIAGY BAD o %V?
C I adby0 = o' SL e nstzay

AN N~ SN
LR
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Question 61  (***%4)

It is given that if k is a non zero constant then

(1+k\/§)4 ~892-33643 .

Determine the value of k.
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(***%*4) non calculator

f( E)c+\/)c+  xeR,
x+x% =

Find without the use of a calculator the value of

7(Z6).

Question 62

1.

Detailed workings must be shown in this question.

L L ()

ORTIN PALN AL CALNLATION

®as S@ = = {GREa
= ekt
5
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Question 63 (¥4

Solve the following equation.

2+\/§x N 2—\/§x

=2, xe R.
w2 +V2x+1 xz—\/zx+1

AN YV

LEE R A S 3
T, =2
A r A A AN D A SRS

RS e ACIGN o) BE GFT (Mouteqzee oney )

Ty 0P SUTRIER. RiE NUMQATSD.
= (Edoma]- Lo moa]

S A PTG

THE Couon DioMINATOR_oF THE WS Wi BE

@+ @) () = 2 -6

= aty
DEWOWNG © e GuaTiol
Y
o \ MR
EnE 5 o122
= 2=
= o'

r " u o~ *17
or G THE (oNpuds  J= '5—,\;1; J
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Question 64  (***%4)

Show that \/ 2+ \/E + \/ 2 —\/5 can be expressed in the form

\/a+b\/§ ,

where a and b are integers to be found.

|:| \/2+\/§ +\/2—\/§ =\/4+2\/§

-

Question 65  (k***F)

Show clearly without the use of any calculating aid that

V54276 —5-246 = b,

where a and b are integers to be found.
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Question 66  (***%¥)
Determine, in exact simplified surd form, the solution pair (a,b) of the following

simultaneous equations.

V2x+3y=5  and (5V3=v2)x+(5v2-3)y=10V6.

Detailed workings must be shown in this question.

I:I, x=\/§+\/§, y=\/§—\/5

D R Hd L

VR Y
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Question 67  (¥¥¥EF)

Z :3/4+\/E +§/4—\/E !
Verify that z is a solution of the equation
2 =3:-8=0.

proof

Question 68  (F¥¥¥*¥)

Find the rational solution of the following equation

249Jx
m—\/g-FZ\/E, xeQ.

~
Il
WD
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Question 69  (Fk¥¥EF)

Show clearly without the use of any calculating aid that

J1246V3 —\3-2v2 =a+b —+c,

where a, b and c are integers to be found.

a=4, b=3, c=2

Question 70  (Fx*FEF)

Show clearly without the use of any calculating aid that

\/6+\/6+ 6+46+... =k,

where k is an integer to be found.
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Question 71  (Gk¥¥%F)
Determine, in exact simplified surd form, the solution pair (a,b) of the following

simultaneous equations.

V2(a-1)+V6 b=2(1+43) ‘and 6 a—\3b=243.

Detailed workings must be shown in this question.

]:l, a=1+\/§, b=\/§
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Question 72  (****+) . non calculator

f(x)=4x(x-2)(x+1)(x-3), xeR.
Evaluate f(l+%x/ﬁ).

You must show detailed workings in this question.

ALY EXPAND THE exPressiol AS
Thous 222 sy Sebd
TGO =y (a) (o)
fo0 = 4 L@ -320]
la) = 4G22 -n@-2)
Unace We vt 1y Stres

2 N 7 il
=0+ = \+2x\x%{§’&(§.w.}:vs\wyl‘%

=g
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Question 73  (***%4)

Show with a detailed method that

where k 1is a constant to be found.

, k= 3
SWOTUHHNG. Mo WDIGE B0 touforr™
el 3 LN O S ¥
L R s e
! ot @* i
i awstagde s ek
o
N RATIONAUEING
. a2
po R Z
, ALl S 2
P &
2ik S
R I s
7
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Question 74  (GkFEEF)

Created by T. Madas



Created by T. Madas

Question 75  (Gk¥FEF)

\/x+2+\/x+2+\/x+2+\/x+2+«/x+2+... P

It is given that the above nested radical converges to a limit L, Le R.

Determine the range of possible values of x.

Question 76 (FF*FEF)

Show clearly that

Ja+243 =1+4/3.

proof
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Question 77  (Gk¥FEF)

Show that

3
J4 -1

can be written in the form 3/a + 3/b + 1, where a and b are integers to be found.

1.

16 + 34 +1

@ A5 THE DIFQSKE of ookes ooy

Question 78  (Fx*EEF)

Show clearly that

4
m=2+x/§—x/€.

You may not use verification in this question
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Question 79  (Gk¥¥EF)

Show clearly that

1/#=a+b\/§,

where a and b are constants to be found.

Question 80  (Fx**F)

Show that

Ly 5
61254 +5¢4

1
can be written in the form V10 (a\/g + b7 )2 , where a and b are positive integers

to be found.

[S1

110 (645 + 547)

ROCEED AS FUS, | SINGE 6125 = 49x125

boo#

aase ST = vt s

o abot v st

v
- @ @f RS
= 7Exs* oy sF

= [(ﬁxs} + 55)2]t

- {(7%3%)1 2(75%s¥)(s) + (s*}zjt
i ['.!x stiawthes® v S{ft

< (T s 1 onfives & sesn)®

= (33 £ solF 4 3@)t

B C

= (oCemesm]®

= (\;rﬁ:ﬁ)t
_

=
7 A i)
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Question 81  (F¥¥¥%¥)

A:%xy+2yz+2xz.

ol
98]

Given that x = (%)% , V= (%) and z= (%) , show clearly that A= 3%

l:l , |proof

Question 82  (Ex**F)

Find an exact simplified value for

734043 .
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Question 83  (F¥¥¥EF)

Rationalize the denominator of the following surd.

4
m:2+x/§—x/€.

Show detailed workings in this question.
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Question 84  (F¥¥¥EF)

Show that

Y49 237 -4
I7 1

can be written in the form a%ﬁ + b, where a and b are integers to be found.

Created by T. Madas

1.

237 ~4

OSI- THE  LOKTHTY a=b)(dgabib® = odk3

D77 )

W (Tt 2t el )

Eroay v e
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Question 85  (Fk¥¥EF)

Solve the following quadratic equation

(\/5—1)x2—2\/§x=3+3\/§.

Give one of the roots in the form p+ q\/g and the other root in the form 7+/3., where
p, q and r are integers.

|:|, x=—/3, x=3+2\3

Question 86 = (Fx**F)

Express

1

5++/24

9

in the form \/; —\/5 , where p and g are integers.
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Question 87  (¥*FF)

Solve the following simultaneous equations, to find in exact form where appropriate,
the value or values of x and k.

x> —9x+10=0 “and k=+/x—vVx+6

[ ] fx=L(9+441). k=2

NI~
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Question 88  (F¥¥¥E¥)

Find in exact simplified form

2+\/§.

(vV2++6)

=
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Question 89  (Fk¥¥EF)

The functions f and f are defined as

NI-x 1<x<l.

=x=3J1+x’

£ (%)

3x

, —1<x<1.
2(x+2)— 41— 22

¢(x)=

Show that f(x)+ g(x) is a constant function.

, |proof

one Aot 00D B AT A (66 vgay] < o, BT e
DIFRATIATION Looks USeY ONPUATANT — PROCEED gLy

200 [eaia]

S
N I W= v

<o)
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Question 90  (Gk¥¥EF)

2
f(a)si+\/l+a2+2a— ,ac R, a#—1.
a+1 a“+2a+1

Show that f(a) can be simplified to a linear polynomial in a.
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Question 91  (Gk¥¥%F)

h(x)E;, xeR, x>1.

T

Show that /(x) can be expressed in the form

F(x)—g(x).

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

0. it !
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Question 92 (Fx*EF)

Using a detailed method show that

2++3  d108 Y12

+
3 6 2
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Question 93 (*¥**%%)

4 4 3 3 2 2
y X yoox yoox y x

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

2 2
1. f(x,y)si[x_z_ﬁﬂ_zﬂ_z]

Created by T. Madas



Question 94
Sketch the graph of

(*****)

Created by T. Madas

x+VX2+4 || y+yyP+1]=2, xe(—o0,0), ye(—oo,00)

You must show a detailed method in this question
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[ 22 (@ ] + arsvg =
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= i+ W s ] o
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= o (31) = —ersiiy
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Question 95 (Gk¥¥EF)

By using the substitution \3/10i6\/§ =u++/v, where ue Q, ve Q, simplify fully
the following cubic radical expression.

J10+63/3 +10-643 .
[ 1.
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Question 96 (¥¥¥EF)

By using the substitution J20+142 =u++/v, where ue Q, ve Q, simplify fully

the following cubic radical expression.

J20+144/2 .

,

2-2

et G = Yoo

‘bj’v" = Al 20+ 4T
m&\m%oﬁTﬁ@g’“ SRS
= (usw) = (y=zua)?

= W3 AW 43wk WE = 20 & WE

= (3w £ (AR = 20 & Wi
— §

a2 (R 2] £ (EeIN = 20 & wiE] -

NEXT WOTPY QT e Two _oeitinAL SUBRSTITTTGUS | MALING St OF THE
DIFFNIGICE OF SHONRES UNDEL T:)E CuRE RO

= (4= el = Yeo-m Yaorui

= W=y = Y a0 Pz

a0 - 1962 '

- -y =
= @-v =

ERATNG The biTiouAe MO oF (1) , Slowks &y SuBSTUT of: (1)

- fraw =

B WP U=2 8 4 cowliod § fon(m)  v=>

=

-

=

@+ (12) = 20
.

Wr -6 =2
Al ~2 =0

= 2@~ —1p = ©
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Question 97  (Fx*kF)

) 2x
f(x)=x +2+\/5

-1, xe R.

Factorize f(x) into a product of 2 simple linear factors.

l:l» (x+\/g—\/§—\/§+2)(x—\/€—\/§+x/§+2)
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