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Question1  (*¥)
Find the solutions of the equation

8x- x*= 0.

Question 2~ (*¥)
Find the solutions of the equation

x* =5%° +36.

X =3

Question 3 = (*¥)
Find the solutions of the equation

4x*+3x% =1.
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Question 4 (**+)

Find as exact surds the roots of the equation

4x2+i2:4, x1 0.
X
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N
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Question5  (**+)

Solve the equation

8 += =9, x1 0.
X

X
1
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X
I
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Question 6 (***)

Find the real solutions of the following equation

(xz- X 3)2 12(x—2 -X Q 27 C

[x=-3, x=-2,%x 3 x 4

(-3} - -+ 27 =0
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Question 7. (***)

Determine the four real roots of the equation

(x- 2% 5(x 2% 4 @
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Question 8  (***)

1
a) Show clearly that the substitutiop= x2 transforms the above irrational
equation into the quadratic equation

y?+5y- 6= 0.

b) Solve the quadratic equation and hence find theabtheirrational equation.
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Question 9  (***)

1
a) Show that the substitution=t® transforms the above irrational equation into
the quadratic equation

X?- 2% 15 0.

b) Solve the quadratic equation and hence find thesmlations of therrational
equation.

t=-27, t= 125

Question 10  (***+)
Find the solutions of the equation

x8- 26x3= 27.
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Question 11 (***+)
Find the roots of the equation

1
4x+8=332, x2 0.

Question 12 (***+)
Find the solutions of the equation

5
8x- x2= 0, x3 0.
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Question 13 (***+)
4* . 2¥2= 32,

a) Show that the substitutiog = 2* transforms the above indicial equation into
the quadratic equation

y2- 4y 32 0.
b) Solve the quadratic equation and hence find theabtheindicial equation.

Xx=3

Question 14 (***+)
Find the solution of the equation

X+ X+7 =13, x3- 7.
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Question 15  (***+)
Solve the equation

3 3
t°+8=9%2, x3 0.

Question 16 (***+)
Find the solution of the equation

Ix+/x+4=4,%x30.

X
I
iINZe]
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Question 17  (***+)
Solve the equation

x=-125,9

Question 18 (***+)
Solve the equation
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Question 19  (***+)

t=-27,t= 12

Question 20  (****)
The indicial equation

2y ¥ x=a7, X1
IS to be solved by a suitable substitution.

a) Show clearly that the substitutiog=2* transforms the above indicial
eqguation into the quadratic equation

2y%- 17y+ & Q.

b) Solve the quadratic equation by factorization aedde determine the two
solutions of thendicial equation.

L |[x=-1
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Question 21 (***¥)
Solve the equation

x- 8/x+ 11= 0, x3 0,

giving the answers in the form+ bJ/5, wherea andb are integers.

Xx=21+8/5

Question 22 (***¥)
Find the two roots of the equation

1 1
5- x2- 4x = 0, x>0.
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Question 23 (****)
Solve the equation

Nl

(25x2)' =2, x10.

ol

Question 24 (***¥)
22P2_2P 2 3 0 pl

a) Show clearly that the substitutior=2P transforms the above indicial
equation into the quadratic equation

x2- % 12 0.

b) Solve the quadratic equation and hence determaedlue ofp.
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Question 25  (***¥)
Solve the equation

NVX- 2+ A/x+ 1= 3, x3 2.

Question 26 (****)
Determine the two real roots of the equation

(x+2)* +5(x+2)° =®.
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Question 27 (****)
Solve the equation

V2x+1++/2x- 2= ¢

>
"
Nlw
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Question 28 (***¥)

100" - 1000( 1(51)+ 100

a) Show that the substitutiog =2* transforms the above indicial equation into
the quadratic equation

10y? - 10003+ 1008

b) Solve the quadratic equation and hence find thed®otions of thandicial
equation.

G Goy — 1)

Created by T. Madas



Created by T. Madas
Question 29  (***¥)
By using the substitutiox = y+1, or otherwise, find in exact surd form the roots o

the equation

x* - 4x3+ X%+ 63 2= 0.

X =42 +/3

Question 30  (****)
Solve the equation

1
X- 8x2+ 13= 0, x3 0,

giving the answers in the form+ b3, wherea andb are integers.

x=19+8/3
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Question 31 (***¥)
Find the two real solutions of the equation

2 y+l:9-§l y>0
y

Jy
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Question 32 (***¥)

A polynomial p(x) is defined as

p(x)° (x2 2 X 4)2 15( ¥ 2x A) x1
The equationp( x) = k, wherek is a constant, is satisfied by= - 2.

Determine the other three valuesyothat satisfy the equatiop(x) =k

, I X=-3 x=4 x=

= @-u)r-u)=0
= A<

- 4
= Fewe-
SOWE A0t QUAOPATIC SEOAQATELY

L RS

® Vou-
= 1-2-8 =o - A=l
=20 40 = -+z)
= 2= ,::; —xe <’*

%o The CHELR VAWK AE L S4-3
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Question 33 (****+)

Determine the real root of the equation

JX- 6+ Jx E /3x 5.

Xx=10

Question 34  (****)

Determine, in exact form where appropriate, thetsmhs of the following equation.

x 42(x+2)° =3¢ + 6.

’ Xx=1- \/g

D SOUTIoNS UG NEGELS 01,42 ) ki &
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Question 35  (****+)

Ay

A(0,2)

The figure above shows the graphs of the curves with equations
y =(x- 1)2 and y=1+x.
The curves meet at the poif(0,1) and at the poinB.

Determine the exact coordinates@f

Bs+JE 3+/5
2 2
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Question 36 (****+)

By using the substitutiory = 2 - x, or otherwise, find the roots of the equation

(x- 7)(x 5)(x 4)(x 6 50-.

Question 37  (****+)

Determine the two real roots of the equation

X2 = 5x+ 2 x- 5% F 17.
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Question 38 (****+)

By using a suitable substitution, or otherwise, find as exXeattions where
appropriate, the solutions of the equation

5./ +7/% =88 y5o0.
X 33
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Question 39  (****+)

\ 4
x

The figure above shows a rectangular hyperbola and a circle with respeatiesian
equations

y:E,x>O and x°+y?=8, x>0, y>0.
X

The pointsP and Q are the points of intersection between the rectangular hyperbola
and the circle.

Find the coordinates d? andQ, in the form(a+\/5, b+\/T3)

P(3- V3,33, |Q(3++3,3- V3
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Question 40 (****+)
Find the solutions of the quadratic equation

2x/§(x2+1) = 7X.

Give the answers in the form\/§ , wherek is a constant.

Question 41 (****+)

Find in exact simplified form where appropriate the solutions@gtiuation

«/§x2- X+ 1= \/?3
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Question 42 (****+)

Solve the equation

\/x2+5x- 20+ \/x2+ 5x= 1C

Question 43 (****+)

By using a suitable substitution, or otherwisedfas exact fractions the solutions of

the equation
L+ ]'-_)(:1_3’ xX>0.
V1- x \/ X 6
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Question 44 (****+)
Determine, in exact surd form, the solution of ¢lggiation

x+\/x2+1:
x+\/x2-l

2.

X
I
Rlon

&

Question 45  (****+)
x*+(x- 1)4: 1, x1

Determine, in exact form where appropriate, the foots of the above equation.

x=0, 1, 3(1x V7)
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Question 46 (****+)

Solve the following equation
X- \3x%+ xt 5= 3, x|

no solution

Question 47  (****+)

Solve the following equation.

\/x+16-\/;<=£, xI , x>0.
Jx
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Question 48  (****+)
Determine the real root of the equation

Jax? + 20x+ 17+ 162 + 1K+ 10+ px+ P= |
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Question 49  (****+)
Determine the two real roots of the equation

V3P dxt 34-4/33- Ax H

Question 50  (****+)

Solve the following equation.

U3 +11x+ 204438 + 5x- 1= & xi
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Question 51 (****+)

Given the equation

\/x2+x+1+\/x2- x+1=3, xI

show clearly thaix® = 4—5.
32

proof
Question 52 (****¥)
Solve the exponential equation
32X + 52X :15)(_1
34 '
M
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Question 53 (*¥***¥)

By using a suitable quadratic substitution, or pthee, find in exact surd form where
appropriate, the four real roots of the equation

(x-7)(x 3(* H(x 9= 38

M x=-42 V71
Question 54 (*¥***¥)
Solve the equation
12x% - 56x°+ 8K>- 56¢ 12
-123
X=3:5:%2
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Question 55 (*¥***¥)
Solve the equation

J5x+ 6 ++/5x - 6_4

6
=3, x>9,
JB5x+6- /5% 6 5

[ 1 Ix=2
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Question 56 (*****)
Use algebra to solve the following simultaneousagiqus

X - y3: % and x-y=1,

given further thatxi  and y1

Question 57 (¥***¥)
Determine the two real roots of the equation

X2 + 24/ X% + 6X = 24- 6x,
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Question 58  (*****)
Solve following equation

A+X%- 6x+ 13= x+/2x & xi

Nlon

x
"
S][{e)
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Question 59  (*¥***¥)
Use algebra to solve the following simultaneousagiqus

xy(5- xy)= 4 and x*+9y*=10,

given further thatxi  and y1

o= 3 (F) { 3

1
3

)
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Question 60 (*¥***¥)
Use algebra to solve the following simultaneousagiqus
1

1+£:5 and ig+ 3=
X X y

35,

given further thatxi  and y1
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Question 61 (*****)
Determine the two real roots of the equation

(x- 7)(*x 3)(* H(* 1= 168

Question 62 (*****)
Solve the equation

6x* - 253+ 1%+ 25¢ 6 (.

A (X=-5- 5,2,3
M x=-33
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Question 63 (*****)
Find in exact form the two real solutions of theiagpn
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Question 64  (*****)
Use an algebraic method to show thatl andy =-1 is the only real solution pair

of the following simultaneous equations

x*+y*=2 and x- y= 2.

, [ |, |proof

Created by T. Madas



Created by T. Madas

Question 65 (****¥)
Use algebra to solve the equation

7 .
Xl

0
A

55(x- 4"+ (8 )

M

L X

3
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Question 66 (*****)
Use algebra to solve following simultaneous equmstiover the set of real numbers.
X + 1 5 1

= and 1x%- y=3.
x+2 x-3 y+ 2 4% ¥

B e ad (e [
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Question 67 (*****)
Solve the equation

Created by T. Madas

Ox*- 24x> 2x%¢ 24x 9 ( xI

Wl
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Question 68  (*****)
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Use algebra to solve the following simultaneousatiqus

given further thatx1

x4+y4:97 and x+y=5,

and yl

(x¥)=(32=(23

Created by T. Madas




Created by T. Madas

Question 69  (****¥)
If xI , yl ,find the non-trivial solution the following sintaheous equations.

36y*(x+1)+36¢(y+3 =78y and 6x+6y+xy=0.

[ L ](xy)=(-23=(3 3
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Question 70 (*¥***¥)

f (x) =1+ 2x- )(3+%fx4 o Xl

a) Extract the square roots cff(x) :

~

b) Hence, or otherwise, solve the equation

x* - 4x%+ 8x= 32, xi

It

m=i(l+x-%x2)
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Question 71 (*¥***¥)
Use algebra to solve the following simultaneousatiqus

X+ y+./x+y=12 and x2+y2=45,

given further thatxi  and y1

[ (xy)=(38=(63
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Question 72 (*¥***¥)
Use algebra to solve the following simultaneousatiqus

\/x+y+\/ X .3 and 2x2+y2:176,
X Xty 2

given further thatxi  and y1

] o)=(e0 (-4 13 gttt el el
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Question 73 (****¥)
A curve has Cartesian equation

2y- 1= (% I(y 1)2, x3 0.

Make y the subject of the above equation, to show that

_ Jx
YT el
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Question 74 (¥***¥)
Find as exact surds the solutions of the equation

X(x+1)(5x+1)(5x- 4=- £ xi

[ =t
’ 10
Question 75 (¥***¥)
Determine the real root of the equation
VBx- H V2% 5 x 1.
x=15
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Question 76 (*****)
Find the real solutions for the following systemsohultaneous equations

5y?- 7x?= 17
5xy- 6°= 6.

(-2 9.(23.(33.0 3 A

Question 77 (¥***¥)
Find the real solutions for the following systemsohultaneous equations

X3+ y2=26
x2y+ xyZ:-G.

, (x,y)=(-1,9 inany ordg
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Question 78  (****¥)
Find the real solutions for the following systemsohultaneous equations

3:

XC+y
+xy =3,

NN

x2y

1 (xy)

, ) in any ordel

I
—
N
Nolw
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Question 79 (*¥***¥)
Solve the equation

13x+ 11y = 41¢,

given further thatx] , yi

M L1 [(xy)=(2.29 (20,13 ( 311
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Question 80  (*****)
Solve the following rational equation, over the geteal numbers.

5x +4x2-37>& 13, 6- 2x 21 1
2%-Tx+ 3 2¢- 1% 5 3¢ X 6 3X+2

You may ignore non finite solutions.
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Question 81  (*¥***¥)
Show thatx = 2 is the only real solution of the following equatio

x3-6= Ix+ 6.

, |, |proof
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Question 82 (****¥)
Solve the cubic equation

x3-9x%+ 3% 3 0 xi

You may assume that this cubic equation only hasreal root.

winy

v I

'
Wi
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Question 83  (****¥)
Solve the following equation

(a+b)(ax+B(a by=( & x B)(@ B, xI

Give the solutions in terms @& andb, where appropriate.

=1 x=- 22
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Question 84  (*¥***¥)
Determine, in exact form where appropriate, the t@al roots of the equation

(x+1°- 2(x )= (& 7.

N
Wi~
1

|_\

[ ] [x=0, |x=

N
Wl

+

|_\
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Question 85  (****¥)
Solve the following equation

Ix + Jox- 3= 1A% 3, xi

l ’
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Question 86  (*****)
Solve the equation

14x- 11y= 2,

given further thatxi , yI , andx+ y<100.

M [(x)=(69. (1719 (28,38 ( 393
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Question 87  (****¥)
Solve the cubic equation

16x° + 96x° + 180+ 99= (, x1

You may assume that this cubic equation only hasreal root.

B |x=2+ 25

Wi
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Question 88  (*****)
Solve the equation

7x+12y = 22C,

given further thatx]  , yi

1. [x9)=(283 (169 ( 43}
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Question 89  (****¥)
Solve the cubic equation

16x°- 48¢%+ 60 33 ( xI

You may assume that this cubic equation only hasreal root.

5 4
I x=asd &
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Question 90  (*¥***¥)
Solve the following system of equations fot , yI , zI

Xy+2yz- Xz 5,
2xy- 2yz xz 9,

3xy+4yz+ xz=0.

0 oo d=(4 3. (o (45 )
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Question 91 (*****)
Sketch the graph of

x+\2+4 yef ¥+l =2, xi ¢¥% ).yl f¥¥ )

You must show a detailed method in this question

, ., |proof
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Question 92 (*¥***¥)

Given thatx] andyl , find the solution pair for the following systenf o
simultaneous equations

8x3 - xy2: 1
y3 +4x2y: 10.

M ((<v)=(-

N
N
N —
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Question 93 (*¥***¥)

Given thatxi and yl , find the solution pair for the following systenf o
simultaneous equations

x3+9x%y=-28
y3+ xy2 =1.
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Question 94 (*¥***¥)

Use an algebraic method to find the real solutiéms the following system of
simultaneous equations

X2 +6xy? =99
2y3 +3x%y=70.

(x¥)=(32
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Question 95 (*¥***¥)
Solve the following simultaneous equations

(91- )°= 2160 and  (37- 2y)’= 2164y,

wherexi , yli
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Question 96 (*****)
A system of simultaneous equations is given below

X+y+z=1

X2 + y2 +72=21

X2 + y3 + 75 =55.
By forming an auxiliary cubic equation find the swbn to the above system.
You may find the identity

Xy +20 (% y j( X+ Y+ Z- %y yz )ZXB X,

useful in this question.

| i, [xy.z=-2; 14 inanyord¢
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Question 97  (¥***¥)
The real numbers,, b, ¢ andd satisfy

,atpbt ¢ d 0.

olo

a
b

a) Show that

o

atb_c+
a-b ¢

o

b) By using the result of paf&) or otherwise solve the equation

VX+1+4/X- 1_4x1

Ix+1-+/x 1 2

, X>1.

><
"
Ao
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Question 98  (*****)
If al , bl , solve the following simultaneous equations.

Nlw

3(a2+b2) _125a= € and 4(a2+b2)+25b:O.

. [@5=(-9
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Question 99  (*¥***¥)
It is required to find the real solutions of theuatjon

Jo9- x= 9 ¥,

Solve the equation by considering a quadratic eguatith variable coefficients irx.

You must fully justify the validity of your answers

, D , |proof
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Question 100 (*¥***+*)

<
I
N
>
1
<

The figure above show the curve with equation
y=%rx- Ix, xT, x30.
The pointsP andQ lie on the curve, so thatOPQ=90°, whereO is the origin.

Determine the range of possible values of xheoordinate ofP .

[ jo<x<>
289
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Question 101 (*¥**+*)

Find, in exact trigonometric form where approprjatee real solutions of the
following polynomial equation

x - 7x8 21& 3% 35 21¢ W =1 .

[ ] Ix=tan Z |, |x=tan 2 |, [x=tan 2 |, |x=tan £ |,
28 28 28
x:tan@ , x:tan% =-1, x:tanz—sg
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