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Question 1  (*%)

Find the solutions of the equation

8x—x*=0.
x=0,2
Question 2 (¥%)
Find the solutions of the equation
xt=5x7+36.
x=13
Question 3 . (¥%)
Find the solutions of the equation
4x* +3x% =1.
x:i%

Created by T. Madas



Created by T. Madas

Question 4  (**+)
Find as exact surds the roots of the equation
2 1
4x"+—=4, x#0.

x2
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Question 5 (**+)

Solve the equation

8x3+i=9,x¢0.
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Question 6  (**%)

Find the real solutions of the following equation

(xz—x—3)2—12(x2—x—3)+27=0.

:

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=0.
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Question 8  (**%)

D=

_1
6x 2—x2=5.

1
a) Show clearly that the substitution y=x? transforms the above irrational

equation into the quadratic equation
2 -
y +5y-6=0.

b) Solve the quadratic equation and hence find the root of the irrational equation.
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Question 9 (¥*%)

-1
=2+15t 3.

W=

t

1
a) Show that the substitution x =¢#3 transforms the above irrational equation into
the quadratic equation

x> —2x-15=0.

b) Solve the quadratic equation and hence find the two solutions of the irrational
equation.

t=-27, t=125

Question 10  (***4)

Find the solutions of the equation

¥ —26x° =27.
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Question 11  (**%4)

Find the roots of the equation

D=
=
\Y
(e}

4x+8=33x

Question 12 (**%4)

Find the solutions of the equation
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Question 13 (**%4)
4% 22 =3

a) Show that the substitution y =2" transforms the above indicial equation into
the quadratic equation

y2 —-4y-32=0.
b) Solve the quadratic equation and hence find the root of the indicial equation.

x=3

Question 14  (**%4)

Find the solution of the equation

X+Nx+7=13, x=>-7.
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Question 15 (**%4)

Solve the equation

3 3
" +8=9:2, x>0.

Question 16  (**%+)

Find the solution of the equation

Jx+x+4=4, x>0.

=
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Question 17  (***+)

Solve the equation

TN

x+3
x=-125,8
Question 18  (**%4)
Solve the equation
4 4-3Jx
= , x>0
3+4x  x
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Question 19  (**%4)

_1
=2+15¢t 3, t#0.

W=

t

1
Use the substitution x =13 to solve the above irrational equation.

t=-27, t=125

Question 20  (¥¥¥¥)

The indicial equation
2427 =17, xe R,
is to be solved by a suitable substitution.

a) Show clearly that the substitution y=2" transforms the above indicial
equation into the quadratic equation

2y2=17y+8=0.

b) Solve the quadratic equation by factorization and hence determine the two
solutions of the indicial equation.

, lx=-=1, 3
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Question 21  (¥¥%%¥)

Solve the equation
x-8J/x+11=0, x>0,

giving the answers in the form a +b/5, where a and b are integers.

x=21+85

Question 22 (¥#%*)

Find the two roots of the equation

x=116
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Question 23  (¥*¥%F)

Solve the equation

(25x2)_% =2, x#0.

Sk

Question 24  (**%%)
22P2_2P2_3-0, peR,

a) Show clearly that the substitution x=2” transforms the above indicial
equation into the quadratic equation

x> —x-12=0.

b) Solve the quadratic equation and hence determine the value of p.
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Question 25  (¥¥%¥)

Solve the equation

Nx=2++x+1=3, x=2.

Question 26  (*¥**¥)

Determine the two real roots of the equation

(x+2)" +5(x+2)" =6.
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Question 27  (¥¥%¥)

Solve the equation

V2x+1++/2x-2=3

=
1]
w2
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Question 28  (¥¥%¥)

100* —10001(10x‘1)+100 o/

a) Show that the substitution y =2" transforms the above indicial equation into
the quadratic equation

10y%=10001y+1000=0.

b) Solve the quadratic equation and hence find the two solutions of the indicial
equation.

@ 105" (ool (o)
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Question 29  (¥¥%¥)

By using the substitution x =y +1, or otherwise, find in exact surd form the roots of
the equation

x—axd ¥ x? +6x+2=0.

x=42,+3

Question 30  (¥*%%¥)

Solve the equation

1
x—8x2+13=0, x>0,

giving the answers in the form a +b/3, where a and b are integers.
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Question 31  (¥¥%%¥)

Find the two real solutions of the equation

2y +—L=9-2 150
y

N

y=4, y=9
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Question 32 (¥¥%¥)

A polynomial p(x) is defined as

2
p(x)E(x2—2x—4) —15(x2—2x—4), xeR.
The equation p(x)=k , where k is a constant, is satisfied by x=-2.

Determine the other three values of x that satisfy the equation p(x)=k.

ylx==3U x=4 U x=5

= @-u)r-u)=0
= ks <y

2 4
= P-weg = <

T
SoWE kol QUIRATIC SEomATY

L RS

® Ya-l=u
=a-2-8 =0 = F-n-l5=0
=20 40 = -r2)=0
= A= —x=

& -2
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Question 33  (***%4)

Determine the real root of the equation

Jx—6++x—1=~3x-5.

x=10

Question 34  (¥*¥%F)

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

x4+2(x+2)2 =33 +6x2.

(iz Neog? )
5 (@-2-2)@+A-u] =0

U - 2Ax = 81

4.4 =8
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Question 35  (***%4)

y (x—l)2

B y=1+\/;

A(0,1)

> X

The figure above shows the graphs of the curves with equations
y =(x—1)2 and y=1++/x.
The curves meet at the point A(0,1) and at the point B .

Determine the exact coordinates of Q.

2

B(3+\/§

2

3+\/§J
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Question 36  (***%4)

By using the substitution y = x> —x, or otherwise, find the roots of the equation

(x=7)(x=5)(x+4)(x+6)=504.

Question 37  (¥*%*4)

Determine the two real roots of the equation

¥ =5x+2yx*—5x+3=12.

x=-1,6
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Question 38  (***%4)

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

N
X 3 3
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Question 39  (F**%4)

The figure above shows a rectangular hyperbola and a circle with respective Cartesian
equations

6
y=—, x>0 and x2+y2:8,x>0,y>0.
X

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

Find the coordinates of P and Q, in the form (a + \/E b+ \/Z )

P(3-v3.3+43)|. |0(3+3.3-3)
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Question 40  (***%4)

Find the solutions of the quadratic equation
2\/§(x2 +1) =Tx.

Give the answers in the form k\/g , where k isa constant.
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Question 41 (¥*%*%4)

Find in exact simplified form where appropriate the solutions of the equation

x/gxz—x+1:\/§.

Created by T. Madas



Created by T. Madas

Question 42 (***%4)

Solve the equation

a2 +5x=204Vx2 +5x =10

Question 43  (k***4)

By using a suitable substitution, or otherwise, find as exact fractions the solutions of

the equation
fi+ /F—X:E, x>0.
I-x x 6
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Question 44  (***%4)

Determine, in exact surd form, the solution of the equation

x+\/x2+1
x+\/x2—1

=2.

Question 45  (***%4)
4 4
x*+(x-1)" =1, xeC.

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

x=0, 1, %(liiﬁ)
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Question 46  (***%4)

Solve the following equation

x— 3x2+x+5=3, xeR.

no solutions

Question 47  (¥*¥%4)

Solve the following equation.

\/x+16—\/_:£, xeR, x>0.
Jx
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Question 48  (***%4)

Determine the real root of the equation

\/4x2+20x+17+\/16x2+11x+10 +2(x+2)=0.
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Question 49  (***%4)

Determine the two real roots of the equation

J3x2 Z4x 434 +43x% —4x—11=9.

Question 50  (¥***4)

Solve the following equation.

V2 +11x+20 +4x2 +5x—1=3, xeR.

x=5|

9
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Question 51  (***%4)

Given the equation

\/x2+x+1+\/x2—x+1:3, xeR,

show clearly that x> = ﬁ
32

proof

Question 52  (¥#%%%)
Solve the exponential equation
32)6 52X

2 T2 57!,
34

, l:l, x=7%1

® Reqoop e TS As Foumos
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Question 53  (Gk¥¥EF)

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

(x=7)(x=3)(x+5)(x+9)=385.

v TR BN

Question 54  (Gk¥FFF)

Solve the equation

12x* —56x° +89x% —56x+12=0.
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Question 55  (¥#*%F)

Solve the equation

\/5x+6+\/5x—6_ s
J5x+6-Bx—6

){le)}

Ha-0)= 9 o) -2lsrefad v (o)

T

= lox + 2= 3g

aiox - 202w |

= loxt 2V 2% = ox — 8 Vos3

—

P N

€ WG CguATiod -
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Question 56  (G¥¥¥EF)

Use algebra to solve the following simultaneous equations
x3—y3=% and x—y=1,

given further that xe R and ye R.

Question 57  (Gk¥¥EF)

Determine the two real roots of the equation

x2+24x% +6x =24 —6x.
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Question 58  (¥EEF)

Solve following equation

4+\/x2—6x+13=x+ 2x-5, xeR, xz%.

=
[l
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Question 59  (Gk¥¥EF)

Use algebra to solve the following simultaneous equations
— 2 2_
xy(5—-xy)=4 and  x“+9y° =10,

given further that xe R and ye R.

[ 1.
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Question 60  (F¥FFFF)

Use algebra to solve the following simultaneous equations

l+l=5 and

XYy

+i3=35,
y

1
3

given further that xe R and ye R.
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Question 61  (G¥¥¥%¥)

Determine the two real roots of the equation

(x=7)(x=3)(x+5)(x+1)=1680.
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Question 62  (F#**F)

Solve the equation

6x* =25 +12x% +25x+6=0.
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Question 63  (F¥¥¥EF)

Find in exact form the two real solutions of the equation

(x3 —3x% +3x—3)2
(x=1)°

=225.

3

= G-y
G-
x
Q1=
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Question 64  (G¥¥¥EF)

Use an algebraic method to show that x =1 and y=-1 is the only real solution pair
of the following simultaneous equations

x4+y4=2 and x—y=2.
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Question 65  (¥##***)

Use algebra to solve the equation

55(x—=4)" +(8—2x)" =73, xeR.

V]
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66 ()
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Use algebra to solve following simultaneous equations over the set of real numbers.

X

4 and
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x+2 x-=3 y+2
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Question 67  (¥¥¥EF)

Solve the equation

Ox* —24x> —2x*>—24x+9=0, xe R.
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Question 68

(*****)
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Use algebra to solve the following simultaneous equations

and

given further that xe R and ye R.

x+y=5,

Created by T. Madas
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Question 69  (Fk¥¥EF)

If xe R, ye R, find the non-trivial solution the following simultaneous equations.

36y? (x+1)+36x* (y+1)=7x*y* and  6x+6y+xy=0.

[ 1.

(xy)=(-23)=(3-2)
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Question 70  (GkFEEF)

f(x)=1+2x—x3+%x4 , xeR.

a) Extract the square roots of f (x).

b) Hence, or otherwise, solve the equation

x4—4x3+8x=32, xeR.

L1 () ==(14x=12%)| . [x=4, x==2
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Question 71  (Gk¥¥%F)

Use algebra to solve the following simultaneous equations

X+y+Jx+y=12 and x2+y2=45,

given further that xe R and ye R.

[ 1 ](xy)=(36)=(63)
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Question 72 (Gk¥FEEF)

Use algebra to solve the following simultaneous equations

\/x+y+\/ al =§ and 2x2+y2=176,
X x+y 2

given further that xe R and ye R.

[ ] [(xy)=(4.12), (-4.-12), [16\/%,—12\/%} (_16\/%,_16\/%J
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Question 73 (Gk¥¥EF)

A curve has Cartesian equation
2y=1=(x—=1)(y—1)*, x20.
Make y the subject of the above equation, to show that

_x
NPT
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Question 74  (Gk¥¥EF)

Find as exact surds the solutions of the equation

x(x+1)(5x+1)(5x-4)=—4, xe R.

Question 75  (Gk¥FEF)

Determine the real root of the equation

J6x—9++2x—5=x~1.

x=15
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Question 76  (G¥¥FEF)

Find the real solutions for the following system of simultaneous equations

5y2 —7x? =17
5xy—6x>=6.

(-2.-3), (23), (3.4), (3.4)

Question 77 . (Gk#EFEF)

Find the real solutions for the following system of simultaneous equations

x3+y3=26

xzy+xy2 =—6.

, (x,y)=(-1,3) in any order
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Question 78  (¥##EF)

Find the real solutions for the following system of simultaneous equations

Sy’ =

\S1EN

x2y+xy2:%.

|:| (xy)= (%,%) in-any order
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Question 79  (Gk¥¥EF)

Solve the equation

13x+11y=414,

given further that xe N, ye N.

A(xy)=(9.27), (20,14), (31,1)

B

Q
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Question 80  (F¥¥¥EF)

Solve the following rational equation, over the set of real numbers.

5x +4x2—37x+13+6x2—22x—21_ 1
262 ~7x+3  2x*—11x+5 + 3x*-7x-6  3x+2

You may ignore non finite solutions.
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Question 81  (F¥¥¥%¥)

Show that x =2 is the only real solution of the following equation.

=6 = Jx+6.

, , |proof
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Question 82  (¥*FF)

Solve the cubic equation

¥ =9x?>+3x-3=0, xe R.

You may assume that this cubic equation only has one real root.

v I
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Question 83  (¥FFF)

Created by T. Madas

Solve the following equation

(a+b)(ax+b)(a—bx) =(a2x—b2)(a+bx), xeR.

Give the solutions in terms of a and b, where appropriate.

1.

=

-

=

=

T Tt &ﬁﬂm 4 Ty
= (@) (arb)(a-b) = (o) (atlon)

= 0 = (-1 (bxra) + (asb ousb)(oa-a)

0= b +hx-x— o™ + (ath) (o~ +Hx ~ab)

0= dha’ £(dH) —ak + @%)Eub L4 (gd »q\;j

= 0= dbd + (@25 ok + oblabl? + G)(Hdh - ablash)

WATE AS A 3 THM  QUADDITIC 1N

[0 + doloy gt + [ - ()]s ~a -obla)
[ s fordg] o + (#4749t T — b -alf <o

(2% vag]ar + [ol-ab]a — [atbr2ake] =0

Dok Tt 8 db

()t « (b-ada — (as2b]=0
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A= Co-a)+ b (aara)(as2b)
= Bobigra (20 rAdevab )
= B -2b vk 3 Bl 200b 4 B
= Wby leah b
= 9 (aanb 4 b2)

= 9l
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Question 84  (F¥¥¥EF)

Determine, in exact form where appropriate, the two real roots of the equation

(1) =2(x=1)° =(* 1),
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Question 85  (k¥¥FF)

Solve the following equation

Ix +3Y2x-3 = J12(x-1), xe R.
lx=1 U x=3

PLoceed BY COBNG. Tkt fpuatied)
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Question 86  (¥**EF)

Solve the equation

14x—11y =29,

given further that xe N, ye N, and x+ y <100.

v Np

(x,y)=(6.5), (17,19), (28,33), (39,47)
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Question 87  (¥*FF)

Solve the cubic equation

16x> +96x> +180x+99=0, xe R.

You may assume that this cubic equation only has one real root.

w3k = Lok 3wt
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Question 88  (F¥¥¥E¥)

Solve the equation

Created by T. Madas

Tx+12y =220,

given further that xe N, ye N.

[ 1 {(xny)=(28.2). (16.9). (4.16)

@ A
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Question 89  (¥*FF)

Solve the cubic equation

16x° =48x> +60x—31=0, xe R.

You may assume that this cubic equation only has one real root.
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Question 90  (Gk¥¥EF)

Solve the following system of equations for xe R, ye R, ze R.
xy+2yz—xz=95,
2xy=2yz—xz=9,

3xy+4yz+xz=0.

1 [(ome) =

=
il
N —
—_
=
=
2\l
N—
Il
—_
v.];
o=
|
P
N —

=2 22=2 Lx=2 by =2
2=l =4 g=-
IY2=-2 dz=-2. Lx=-z —Yy=-2
el X4 b3

r YN y

& (xga) = o) /

<[ Y
Sl
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Question 91 (k)

Sketch the graph of

x+Vx2+4 y+\/y2+1 =

=2, xe (—oo,oo)’ ye(—oo,oo)

Created by T. Madas

You must show a detailed method in this question
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Question 92 (Fk¥¥EF)

Given that xe Q and ye Q, find the solution pair for the following system of
simultaneous equations

8x3—xy2 =
y3+4x2y=10.
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Question 93 (Gk¥¥EF)

Created by T. Madas

Given that xe R and ye R, find the solution pair for the following system of

simultaneous equations

x3+9x2y=—28
y3+xy2 =1.

(x,)=(2.-1)
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Question 94 (Gk¥¥EF)

Use an algebraic method to find the real solutions for the following system. of
simultaneous equations

x> +6xy2=99
2y> +3x2y =70

(3.2)

(x,)

Created by T. Madas



Created by T. Madas

Question 95 (k¥EEF)

Solve the following simultaneous equations
(91-2x)’ =216xy> and  (37-2y)’ =216x%y,

where xe R, ye R.
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Question 96

(*****)

A system of simultaneous equations is given below

x+y+z=1
X +yr+zt=21

x3+y3+z3=55

By forming an auxiliary cubic equation find the solution to the above system.
You may find the identity

C+y 47 E(x+y+z)(x2+y2+z2—xy—yz—z,x)+3xyz,

useful in this question.

,

x,y,z2=-2,—1,4 in any order

STor & vanp. Te ooy (agra) = - (d(a-2)@-4 =o
— (yrz) - eSS e 24e + 232 = ars 7
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- Uayrye ¥@= —20
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T=-1,y=2 ) 2=4 N Awy oay
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= st o= x[a-(e]+ Y
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o= dimge

= 3 o= 2y
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EXTY
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boeee by = A% T Souon of
THC ojic 1w g
= d_a’ia - 8 <o

BY Npecon , =-1 s A oandus Sowlid, (1) (41— 10(4) - 8 =0

= AGu)-26r)-8a-1) =0
= @+y(P-20-8) =0
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Question 97  (Gk¥¥EF)

The real numbers a, b, ¢ and d satisfy

L=C a#b#c#d#0.
b d
a) Show that
a+b c+d
a-b c—d

b) By using the result of part (a) or otherwise solve the equation

x>1.

Vx+l++x=1 4x-1

Jr+l—/x=1 - 2

=
I
N
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Question 98  (k**EF)

If ae R, be R, solve the following simultaneous equations.

[S1/3%)

3(a®+b%)* ~125a=0 and 4(a® +5?)+25b=0.
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Question 99

(*****)

Created by T. Madas

It is required to find the real solutions of the equation

Solve the equation by considering a quadratic equation with variable coefficients in x.

You must fully justify the validity of your answers.
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Question 100  (G¥¥#*¥)

YA\
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Il
I

The figure above show the curve with equation

z%x—\/;, xeR, x=0.

The points P and Q lie on the curve, so that XOPQ =90°, where O is the origin.

Determine the range of possible values of the ‘x coordinate of P .
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Question 101 (G¥¥#*¥)

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

of the

x = 7x0 =217 +35x +35x° =212 = Tx+1=0.
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