QUADRATIC
EQUATIONS

EXAM QUESTIONS



Created by T. Madas

Question 1 (*%)

By using the quadratic formula, or otherwise, find the exact solutions of the equation

l:2)c+3.
X

Question 2 (*%)

f(x)=x2—4x—16, xeR.
a) Express f(x) in the form (x+a)2 +b, where a and b are integers.

b) Hence solve the equation f(x)=0, giving the answers as exact surds.

lx=2+2\5

, la==2|, [b=-20
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Question 3  (*%)

Find the solutions of the equation

3x——=2.

Question 4  (*%)

f(x)=x*—14x+50.

Show that f(x) is positive for all values of x.

proof
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Question 5 (*%)

Find the coordinates of any points of intersection between the graphs of

y=x2—4x+2 and y=—x2—8x.

[ 1 |=L7)

Question 6  (*%)

f(x)=x*+6x+10, xe R.
a) Express f(x) in the form (x+a)2 +b, where a and b are integers.

b) Describe geometrically the transformations which map the graph of x* onto
the graph of f (x).

-3
a=3|, |b=1{, translationby( 1)
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Question 7 (*%)
f(x)=x2—2x—5, xeR.
a) Express f(x) in the form (x+a)2 +b, where a and b are integers.

b) State the equation of the line of symmetry of the graph of f(x).

¢) Describe geometrically the transformations which map the graph of x> onto
the graph of f(x).

|a=—1 , 1b=-6|, |[x=1

1
, |translation by( 6j
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Question 8  (**+)

f(x)=x*+4x+12, xeR.

a) Express f(x) in the form (x+a)2 +b, where a and b are integers.

b) Determine the greatest value of

1
flx)
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Question 9 (**+)

a)

b)

c)

d)

f(x)=x2—4x+9, xeR.

Express f(x) in the form ()c+a)2 +b, where a and b are integers.
State the coordinates of the minimum point of the graph of f(x).

Sketch the graph of f (x).
The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

Describe geometrically the transformations which map the graph of x> onto
the graph of f(x).

la=-2|, |b=5

b

. 2
. 1(2,5)|, |translation by (5}
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Question 10  (**+)

The curve C has equation
y= —x? +8x-17.
a) Express x> —8x+7 in the form (x+ a)2 +b, where a and b are constants.

b) Hence write down the coordinates of the maximum point of C.

¢) Sketch the graph of C, indicating clearly all the points where C meets the
coordinate axes.

[ [(x=4)*-9], [(4.9)
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Question 11 (**+)

The curve C has equation
2
y=(x—a) +b,
where a, b are positive constants.

By considering the two transformations that map the graph of y = x> onto the graph of
C, or otherwise, sketch the graph of C.

The sketch must include the coordinates, in terms of a, b, of
e ... all the points where the curve meets the coordinate axes.

e ... the maximum point of the curve.

graph
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Question 12 (**+)

The quadratic equation

2 +ax+b=0 ,
where a and b are constants,
is satisfied by x=-2 and x=5.

Determine the values of a and b .

la=-3|, [b=-10]

b
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Question 13 (**+)

a)

b)

c)

d)

f(x)=x*+8x+20, xeR.

Express f(x) in the form ()c+a)2 +b, where a and b are integers.
State the coordinates of the minimum point of the graph of f(x).

Sketch the graph of f (x).
The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

Describe geometrically the transformations which map the graph of x> onto
the graph of f(x).

4
a=4|, |[b=4|,|(-4,4)|, |translation by( 4}

(o)
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Question 14  (**+)
f(x)=x*+4x-12, xeR.
a) Solve the equation f(x)=0.

b) Hence solve the equation

x+ax’-12=0.

Jx=-6.2], [x=+V2

Question 15 (**+)

Find in exact form where appropriate the solutions of the equation

2(3x% - 5)— (x+2)(x-3)=0.
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Question 16  (**+)

f(x)=x2+6x+7, xeR.

a) Express f(x) in the form ()c+a)2 +b, where a and b are integers.

b) Hence find the exact coordinates of the points where the graph of f(x) meets

the x axis.

,la=3], |b=-2

(-3£+2.0)

Question 17  (**+)

f(x)=x*-12x+40, xe R,
a) Express f(x) in the form ()c+a)2 +b, where a and b are integers.

b) Hence state the minimum value of x* —12x+40.

,

la=-6|, |b=4

9
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Question 18  (**%)
f(x)= x?—6x+16, xe R.
a) Express f(x) in the form f(x)=(x+a)’ +b, where a and b are constants.
The graph of f(x) has a minimum point at M and meets the y axisat Y .
b) Sketch the graph of f(x), indicating the coordinates of the points M and Y .

The graph of f(x)+k, where k is a constant, touches the x axis.

¢) State the value of k.

Question 19 (**%)

By considering the factorization of the equation 5 y2 +7y—-6=0, solve the equation

5x+7Jx—-6=0.
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Question 20  (**%)

Find the range of values of k for which

x> —4x+a

is positive for all values of x.

Question 21  (¥%%)

f(x)=x2+6x+l8, xe R.

a) Express f(x) in the form (x+a)2 +b, where a and b are integers.

b) Hence state the minimum and maximum values of

1
flx)

a=3],[p=9], |0<——<
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Question 22 (*¥%)

D x+1 C

2x

A 2x+1 B

A right angled trapezium ABCD is shown in the figure above.

The trapezium has parallel sides AB and CD of lengths (2x+1)cm and (x+1)cm.
The height of the trapezium AD is 2x cm.

Given that the area of the trapezium is 16 cm?, determine the exact length of BC.

[ 1.|Bcl=2v5

TOOM A CpOATION TASED ON THE AR OF A TRAPCZIUM

Pe—an—p
S @G o Jr*
= 2
= (Ze2)a =i J -
N = _ ‘E

A zn-

FNAUY B SYHAGRAS 0N THE IGHT ANGED TRIAmGit

@+ 2% = lBep

Rel® = =32
lRcl= + 5%
lacl= 4
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Question 23  (***) (non calculator)
x*—1.6x-3.36=0

Solve the above equation giving the answers in decimal form.

x=-1.2,2.8

b

Question 24 (*¥%)
f(x)=2x*+5x+3, xeR.
a) Express f(x) as a product of two linear factors.

b) Hence, express 253 as a product of two prime factors.

F(x)=(2x+3)(x+1)[, [253=23x11
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Question 25  (**%)

A quadratic curve has equation y = x> +bx+c, where a and b are constants.

Given that the coordinates of the minimum point of the quadratic is (—2,5) determine

the values of a and b.

Question 26  (**%)
If f(x)=x*-7x+6, solve the equation f(x)=f(x+2).

[ ]|

1]
B

= Low
= b6l G-t o
p
= o o
— Fp T o
= (0= b

=5 7

Ly
V
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Question 27  (**%4)

It is given that for all values of x
5x*+Ax—7=B(x+2)°+C,

where A, B and C are constants.

Determine the values of A, B and C.

C =-27|

, |A=20|, |[B=5

b 9

Question 28  (¥***+)
f(x)=4x* +12kx, xe R,
where k is a constant.

a) Show clearly that the equation f(x)=9 has two distinct real roots for all

values of k.

b) Hence find the solutions of the equation f(x)=9, giving the answers in the

form pk £ p\/k2 +1, where p is a constant to be found.

3,432
[ 1 [x=3kx3vir+1

b

LredfeE
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Question 29 (***+)
f(x)=11+8x—x%, xeR.
a) Express f(x) inthe form f(x)=A—(x+B)’, where A and B are constants.
b) State the maximum value of f(x).

¢) Solve the equation f(x)=0, giving the answers in the form piqx/g, where

p and g are constants

lA=27|, |[B=—4

b

f(x), =27|, [x=—4%33
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Question 30  (***+)

x—E=6\/§, x#0.
X

Solve the above equation giving the answers in the form p\/z , where p is a constant.

]:l, x=—/2 or x=72

Ser By MucieyiG- By A
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Question 31  (**%4)

f(x)=4x*+20x+25, xe R.

a) Solve the equation f(x)=0.

b) Hence, or otherwise, solve the equation f (%x+ 1) =0.

0)  SOWWG- By FAETONZATION § RCOGNIZING THAT IT &
& Peoreer sputse
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oo
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T THE LEFT By 2 oNS (uscs Poves)
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&
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e

Created by T. Madas



Created by T. Madas

Question 32  (**%4)

The quadratic equation

2x2+x+k=0,

and x=x,.

W

where k 1is a constant, has solutions x =

Find the value of x=x;.

, XO:—Z

(F O=3- 18 4 St oF Te SPOATION ) THOD 1T MOST BAUAKE 1T

= wWrxtk =0
= z(.g’uiu =0
= =L rirbo

=% +grk=o

= k= -6

SUBSITUTING. K= 6 b THE EpUATIoN AWD Sewin
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Question 33 (**%4)

a)

b)

d)

f(x)=9x*+18x—-7, xe R,
Solve the equation f (x)=0.
Express f(x) in the form
f(x)=9(x+A) +B,
where A and B are integer constants.

State the minimum value of f(x).

Sketch the graph of f(x), indicating clearly the coordinates of the points

where the graph of f (x) meets the coordinate axes.

,1A=1|, |B=-16

-

’ f(x)min =-16

W=
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Question 34  (**%4)
f(X)Z(X—4—\/§)(X—4+\/§), xeR.
a) Express f(x) in the form ...

i f(x)= x> +bx+c, where b and ¢ are constants.

ii. ... f(x)z(x+B)2+C, where B and C are constants.

b) Sketch the graph of the curve C with equation y = f(x).

The sketch must include the coordinates of any points where the graph of C
meets the coordinate axes, and the coordinates of the minimum point of C.

I:I’ f(x)=x2—8x+13 , f(x):(x_4)2_3

Q) T) BTy oo e FeAETS

= Q4T )ty = - w3zl
i
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b o e peom of e ) ek it ao o3
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Question 35  (**%4)

A curve C and a straight line L have respective equations
y= x>—4x—-5 and y=2x-14.
a) Find the coordinates of any points of intersection between C and L.

b) Sketch in the same diagram the graph of C and the graph of L.

The sketch must include of any points of intersection between the graph of C
and the coordinate axes, and any points of intersection between the graph of L
and the coordinate axes.

Created by T. Madas



Created by T. Madas

Question 36  (**%4)
f(x)=x*+2kx+c,
where k and ¢ are constants.

a) Express f(x) in “completed the square” form.

b) Hence, or otherwise, solve the equation f (x) =0, giving the answer in terms
of k and c.

The equation f (x)=0 has repeated roots.

¢) Express ¢ interms of k.

(x+k)2—k2+c , x=—ki'\/c—k2 , c=k?

Question 37  (¥**4)

f(x)=x2+Ax+B, xeR.

Given that the graph of f(x) has a minimum at the point (

_9 :
, 4) , determine the

=

values of the constants A and B.
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Question 38  (***4)

f(x)=x2—2x—47, xe R.
a) Express f(x) in the form f(x)=(x+a)’ +b, where a and b are constants.

b) Solve the equation f(x)=0, giving the answers in exact form in terms of V3.

¢) Sketch the graph of f(x).

The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes, and the coordinates of the minimum point of f (x).

Fx)=(x=1)> =48], |x=1+43

g \ %

““““““““
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Question 39  (***+) non calculator
f(x)=5+9x—2x2, xeR.
a) Given that
f(x)=(a+bx)(1+cx),
determine the values of the integer constants a, b and c.

).

b) Evaluate f(

NN}

la=5], [p==1], [c=2], | £(§)=12L

> ’
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Question 40  (**%4)
f(x)=3x"+12x+8, xe R.
a) Express f(x) in the form a()c+b)2 +c, where a, band ¢ are integers.
b) State the minimum value of f (x).

¢) Solve the equation f(x)=0, giving the answers as exact simplified surds.

a=3],[b=2|,[c=—4], [-4], |[x=—2+

W
pe

9 2 9
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Question 41  (**%4)

A curve C and aline L have respective equation
y=(5-2x)(2x+3) and y=4x+l11.

a) Find the coordinates of any points of intersection between C and L.

b) Sketch in the same diagram the graphs of C and L.

The sketch must include of any points of intersection between the graph of C
and the coordinate axes, and any points of intersection between the graph of L
and the coordinate axes.

(-1,7), (1,15)
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Question 42 (**%4)

a)

b)

d)

f(x) =8+2x—x2, xeR.
Find the values of the constants A and B so that f(x)= A—(x+B)2.

Sketch the graph of f (x).
The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes, and the coordinates of the maximum point of f (x).

Hence, solve the inequality
8+2x—x>>0.

Find the coordinates of the points of intersection between the graph of f (x)

and the line with equation 3x+y=12.

lA=9], [B=-1], [-2<x<4], |(1,9) or (4,0)

9 9

(Q) o)= Broa—2
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Question 43  (**%4)
It is given that for all values of x

5x*+Ax+7=B(x-2)°+C, xeR.

Determine the values of each of the constants A, B and C.

C=-13|

B=5

A=-20

b b 9

EXPPOD_AND (el CRAUAIS ot 30Ty ST

= STA+T= RO +C
= A 7T = R0Ewy) +C
= SCtA+7 = Rl sdnsc

=5 A T = B4Ry (480

Hce we Hax
[ Bﬂ/’
(372 A=--ug
A=—4xs
A

L] #Btc=7
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Question 44  (**%4)

f(x)52x2—4x+5, xe R.

a) Express f(x) in the form a()c+b)2 +c, where a, band ¢ are integers.

b) State the maximum value of

6
flx)

¢) Solve the equation f (x)=13, giving the answers as exact simplified surds.

Ja=2], [p==1], [c=3], [2], |x=1%+/5

b 9

) UALTG THe Sputel

| w S
=) 4 p
e L,i Lo
L\ﬂ o™ >
- i A
2 MAX UAWEOF = &
40y /
) o i@

= {u=13

= 2P +3=13
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Question 45 (**%4)

The line straight L and the curve C have respective equations

L:2y=T7x+10.
C:y=x(6-x).
a) Show that L and C do not intersect.

b) Find the coordinates of the maximum point of C

¢) Sketch on the same diagram the graphs of L and C, showing clearly the
coordinates of any points where the graphs meet the coordinate axes.

max(3,9)
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Question 46  (***4)

a)

b)

c)

d)

f(x)=7+6x-x* xeR.

Factorize f(x).

Express f(x) in the form A—(x+ B)2 , where A and B are constants.

State ...
i. ... the coordinates of the vertex of the curve.
ii. ... the equation of the line of symmetry of the curve.

Sketch the graph of f(x), indicating clearly the coordinates of the points

where the graph of f (x) meets the coordinate axes.

f(x)=(T=x)(x+1)], | £ (x) =16—(x-3)
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Question 47  (¥*%4)
f(x)=x*+10x+27, xe R.
a) Express f(x) in the form (x+b)’ +c, where b and ¢ are constants.
b) Show that the equation f (x)=0 has no real solutions.
The graph of f(x)—k, where k is a positive constant, touches the x axis.

¢) Sketch the graph of f(x)—k, indicating clearly the coordinates of the points

where the graph of f (x)—k meets the coordinate axes.

@ JQ= a0 ) A

Created by T. Madas



Created by T. Madas

Question 48  (***4)

\O
|
[\
—_—
=
+

[
N —
[
=
m
7

f(x)=1g
a) State the coordinates of the maximum point of f(x).
b) Express f(x) in the form ax® +bx+c, where a, b and ¢ are constants.
¢) Solve the equation f(x)=0.

d) Sketch the graph of f (x) , indicating clearly the coordinates of the points

where the graph of f (x) meets the coordinate axes.

[ 1 (—%,%) N f(x)=—2x2 =Tx+15|, [x=-5 U x=%

Q) 'Docale AT ME "eune e Seonee fRU
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Question 49  (¥*%4)

y=2x2+ax+b

~

> X

0 A(2,0)

The figure above shows the graph of the curve with equation
y= 2x% +ax+b ,
where a and b are constants.

The curve crosses the x axis at the point A(2,0) and the point B(—1,—9) also lies on

the curve.

Determine the values of ¢ and b .

Created by T. Madas
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Question 50  (**%4)
f(x) =x° —4\/§x—15, xe R.
a) Express f(x) in the form f(x)=(x+a)’+b, where a and b are constants.

b) Hence find the exact solutions of the equation f (x)=0.

I:L a:_z\/§9 b:_27 5 X:—'\/g, 5'\/§

0) (URITING T St

Q)= PR ~1s = (-2@) - @R

Question 51  (¥**%4)

The quadratic curve C has equation
f(x) = x’+bx+c ,
where b and c¢ are constants.

Given that the graph of C passes through the points A(2,—4) and B(-1,2) determine

the values of b and c.
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Question 52 (**%4)
2x% - Xy — y2 .
Factorize the above quadratic expression.

You may factorize by inspection, or by using the quadratic formula or by completing
the square.

[ L jex+y)(x-y)

ST @) (k) « RS=(he)ep)
g r
2oy _y? = (21+5)(1_37/ :Elf@‘hﬁﬁl,(%bﬂ
= (arg)Cy) -
BT QURRATC RRUUA — TeeAT 2 As 'mhe_uatirsie .
x= ’BKV:I& iy
Ty
+
e 9+3y
Rl LA ENRE T T )
+ hilh.=Wj L
bk I
= =3
G xX=y = a-y=o
R
L=y = 2yy=0
o G m(mﬂ)//(m”

207 -3y -9= A\Ln‘ +ay —zx’l
- [l e

= sy - 2]

=g - Grhf
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Question 53  (**%4)

Find the solutions of the equation

(xz—x—3)2—12(x2—x—3)+27=O.

, |x=-3,-2,3,4

ler y= a3

= GRay-in(a-z) 2T =0
- o2y £3T = ©

> NS R
=y -ag-1)=
)

[ F--b
= |
Narlan=o
= ((3\“2—\l<3‘£>:o
(2 -a)(*+3) =0

Question 54  (¥*%4)

Solve the following quadratic equation.

(2x+3)° —(4-x)* =45.

EXLAND _AnD SpuPLEY

= (2437~ (-] = &s

Gl 12049 — (lg-Bx+22) = US
A 04— 16 +8x —2* = 4
= W hox-7=4C

3 +2010- 52 =0

FAIDRIZNG WG THAT _Ixs2, 2x26 , 4x13

=@+ W) (x~2)=0

= (Ga)rG F2)- (-0 =4

= G

BY Wiy A STion)
= 2>
= W+
= Ca-z -0
ot N
(Ronx aoue) -2
. Er
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Question 55  (¥*%4)

The curve C has equation
y=9—(x-2)".

a) Describe geometrically the three transformations that map the graph of y = x?

onto the graph of C.
b) Hence, sketch the graph of C.

The sketch must include the coordinates of
e .. all the points where the curve meets the coordinate axes.

e ... the coordinates of the maximum point of the curve.

|reﬂection in the x axis

translation "right" by 2 units

9

9

|translation "upwards" by 9 units|
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Question 56  (**%4)

f(x)=5x*=30x+50, xe R.

a) Express f(x) in the form a(x+b)’ +c, where a, b and ¢ are constants.
b) Hence write down the minimum value of f (x).
The point A has coordinates (5,6).
The variable point B has coordinates (x,2x+1).
¢) Show clearly that
|ABJ> =5x% —30x+50.

d) Use part (b) to determine the shortest distance between A and B .

e) Hence write down the coordinates of B when the distance between A and B
is shortest.

[ 1 f(x)=5(x=3)+5. [F(x)._.=5|. [AB| . =+5].|B(3.7)
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Question 57  (**%4)

A quadratic curve meets the coordinate axes at (—2,0), (4,0) and (0,-20).

Determine the equation of the curve in the form y = ax’ +bx+c, where a, b and ¢
are constants.

y=%x2—5x—20

Question 58  (***+)
f(x)=4x2+4x—l, xeR.
a) Express f(x) in completed the square form.

b) Hence find, as exact surds, the roots of the equation f (x) =0.

I:I’ f(X)=4(x—%)2_2, x:ﬂ

0)  OMAKTING THE Sue
£6)= 4 |
{0)= ‘{:ﬁfl -]
o= 4[4 £-k)
{oy = 4Go1- 1

o= a2 /

b)  oump e quAToN 1. Prec (©)
{o)=o
bt =o
4arif-2=0
Waa )= 2
Ged)= &
ak =2 Fy

£0) = @rax+) -2

o

o
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Question 59  (**%4)

f(x)= x% +2kx—15k*, where k is a constant.
a) Express f(x) in completed the square form.

b) Hence solve the equation f(x)=0.

[ L lf(x)=(x—k)*—16k%|, [x=—5k, 3k

MRETIG Seofte N
=)= T3 - 152
= Q)= G kP~
= {6) = (K- lek>

SO T Couanont

{oy=0 @ {0)=0
vy <o (e -
(g™ (=0 @)= KK
(k- b (xtkrit) =0 wk= 24

(-3 G2 v 5K) =0

Siear i 3
=4 / )
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Question 60  (**%+)

A runner took part in a 40 km walk .
He walked the first 16 km at an average speed x km h!.

He walked the rest of the race at an average speed of 2 km h™! less than the average
speed of his the first 16 km.

Given that the total time for the walk was 6 hours, determine the value of x.

UOBEL UG- T Dauer P = DUTNCE,Fruae

T = Disthce
SEED
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Question 61 (***+)

Find, in exact simplified surd form, the roots of the following equation.

\/g(x+§j=9, x#0.

X

Detailed workings must be shown in this question.

[ ] |a=

3, x=23

TIDY T puATIoN
o c

= 2'-3%x t< =o

BY The quAceAnc Fopa

OB _(ouPUnG Tite Squnal

e o022 VEB-lar

W 2GR b

21

= o=

Y & [T -2

= A=

.o 3T = 37
Fy
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Question 62  (¥¥¥¥)

Solve, without the use of any calculating aid, the quadratic equation
5x*-9x-1=0,

giving the answers correct to one decimal place.

Detailed workings must be shown in this question.

:

x=-0.1U x=19|

Mﬂfﬁ A — By (ONQUTI: THE SEones
S - — =0

) - fn

X~ g -b=o

2*-18x —01=0
(e-09)*- (o) —02=0
(x-04) =53 ~02=0O
Q-0 = lol

a-od = Lfvel

Jby sy

J

3
v
2

\

Millon R BY TuE QuAnOATIC RPMULA
St -~ 1= 0

P PRTET)
e 4 TEsxtn
25

q- 2= V8lno
o
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Question 63  (**%4)

f(x)=2x*-12x+5, xe R,

a) Express f(x) in the form f(x)zA(x+B)2+C, where A, B and C are

integer constants.

b) State the line of symmetry of f(x).

¢) Solve the equation f(x)=3, giving the answers in the form piq\/z , Where
p and g are constants.

f(x)=2(x=3)"-13|, [x=3], [x=3+22
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Question 64  (***+)

A quadratic curve has equation
f(x)=12x* +4x-161, xe R.

Express the above equation as the product of two linear factors.

A detailed method must be shown in this question.

[ 1/ (x)=(6x+23)(2x-7)

CAUDUATE THE  DISCRIMINAST
A= P-dac = 47— uxnx el
= 16+ T8
= T
Now JAa7 = Jmwy = 68

Y THE GUADRATIC FolMuLa , e €QuATIoN {G)=0 #ag
TWO AL Sou] O BY

Question 65  (¥*%%¥)

The curve C has equation
_ .2
y=x"+ax+b,
where a and b are non zero constants.

Given that C has a minimum at (—1, 2) , determine the value of a and the value of b .

b=3|

a=72

9 b
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Question 66  (**¥¥)
f(x)=3x"+5x-2, xeR.
a) Solve the equation f(x)=0.

b) Sketch the graph of f(x).
The sketch must include the coordinates of any points where the graph of f (x)

meets the coordinate axes.

¢) Find the coordinates of any points where the graph of the curve with equation

y=f (%x) meets the coordinate axes.

The graph of y= f(x) is translated by 1 unit in the negative x direction onto the

graph of the curve with equation y = ax* +bx+c, where a, b and ¢ are constants.

d) Determine the value of a, b and c.

[ 1 jr==2x=1,[(2.0),(1.0). (0.-2)|. [(=6.0). (1.0). (0.2)

a=3,b=11,c=6

-
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Question 67  (¥¥¥¥)

The figure below shows a pentagon ABCDE whose measurements, in cm, are given
in terms of x and y.

10x

a) If the perimeter of the pentagon is 120 cm, show its area A cm? is given by

A=600x—96x".

b) Determine, without the use of calculus, the maximum value for the area of the
pentagon and the corresponding value of x which produces this maximum area.

x=3.125], [A,,, =937.5
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Question 68  (**¥¥)

The figure below shows a clothes design consisting of two identical rectangles attached
to either straight side of a circular sector of radius x cm.

A

2
d‘
EC

The rectangles measure x cm by y cm and the circular sector subtends an angle of
one radian at the centre.

The perimeter of the design is 40 cm.
a) Show that the area, A cm?, of the design is given by
A=20x-x>.

b) Determine, without the use of calculus, the maximum value for the area of the
design and the corresponding value of x which produces this maximum area.

X =10], [A, . =100

max
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Question 69  (¥¥¥¥)
f(x)=x2—2x—8, xeR.
a) Express f(x) inthe form f(x)=(x+a)’ +b, where a and b are integers.

b) Sketch the graph of f(x).

a) By considering a series of three geometrical transformations, sketch the graph
of y==3f(x-2).

Both sketches must include the coordinates of ...
e ... all the points where the curves meets the coordinate axes.

e ... the minimum or maximum points of the curves.

la=-1], [pb=-9]

9
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Question 70  (¥¥¥¥)

C f(x)zax2+bx+c

The figure above shows the graph of the curve with equation
f(x)zax2+bx+c, xeR.
The graph meets the axes at A(2,0), B(6,0) and C(0,3), and has a minimum at P .

a) Determine the value of a,b and c.

b) Find the coordinates of P.

b=-2],[c=3]. |P(4.-1)

b

1
4 b

&) =590
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Question 71  (¥¥%%¥)
A-(Bx+C)* =140+12x-9x%, xe R.

a) Find the value of each of the constants A, B and C in the above identity.

b) Hence or otherwise determine the x intercepts of the curve with equation

y=140+12x-9x°, xe R.

A=144, B=143, C=12|, (10,0), (—M o)
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Question 72 (¥¥¥¥)

The curve C has equation
f(x) = (x—a)(x+b) , xe R,
where a and b are constants such that a >b>0.

Sketch, in separate sets of axes, the graph of ...
a) ... y=f(x).

b) ... y=—f(x+a).

Each of the graphs must show clearly ...
e .. the coordinates of any points where the curve meets the coordinates axes.

e .. the equation of the line of symmetry of the curve.

graph
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Question 73 (¥¥¥¥)

In case of an emergency, the typical stopping distance of a car, y metres, when
travelling at a speed x miles per hour is given by

y=ax2+bx+c,

where a, b and c¢ are constants.

A typical car takes

® 12 metres to stop if travelling at 20 miles per hour.
e 23 metres to stop if travelling at 30 miles per hour.
e 36 metres to stop if travelling at 40 miles per hour.

a) Determine the value of a, b and c.

b) Find the speed of car that has a total stopping distance of 183 metres.

(you may find the fact 11x17 =187 useful in this part.)

x =110

b c=—4

4=700

W

9 b
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Question 74  (****4)

The curve C has equation
y=4x>+24x+ A,
where A is a non zero constant.

a) Express y in the form p(x+q)2 +r,where p, g and r are constants.

The straight line L has equation
y=Bx+10,
where B is a non zero constant.

b) Given that C and L meet at the points with x=—1 and x = —% , determine

the value of A and the value of B.

Q) ouemic HE Qo
Y= a2 A
Y a]
g-+lesf-ar 4]

p=
9= A3y ag A € o=3
r=

) sowwe S o
3= ‘hl*m*"‘g = R A= Barip

Jetasro = 4l GI-RRL + Goto) <o

If a=-1 F a=-2L

4—(24-8) + (A) =0 (3)+ @R) (7)) (o)

4=2L+8 + A=Ip =0 WLy g sa-n=o

AtB =3 Al - ol 218 +4 -0 <o
[ A28 = 103

s Ae-A)= K
I vRo-2A = 103
So7 = A

*:V
eus:/
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Question 75  (****4)

The sum of £840 is to be shared equally amongst n qualifying individuals.

It was later found that 6 of those n individuals did not actually qualify so the share of

the rest increased by £45.

Find the value of 7.

n=14]

9

SETING_ 0P A GUATION A2 FUoce
st Bee = SR
e = 80
HNCE W06 How s
DIFFESNE 10 Te SHaekS = US
Blo _ Buo
=3 CR
) <15
s6 v
- ¥ e
x h(uc)
S~ S6(u-g) = 3n(-0) )
}ﬁ*%@ 3% = gy
0= -lgn-3aC | | 2
0= yr-6w -2
}%y INSRCTIO , FUADRATIC ERUA 08 (OMPUTIN (-~ TiE SPUARE
(+ 8- 1) =0

[

=i
///
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Question 76  (****4)
f(x)= ax> +bx+c,

where a, b and ¢ are non zero constants.

Given that f(—1)= f(5) =30 and that the minimum value of f(x) is —6, solve the
equation f (x)=3.

1[5 0-]

WOOENG AT Snumeeiey

WOTE e Aummon N Bupene Te S’ Fou

{ 2
A= Alx-2y -8

e G2o) of (530) To Gl The SAUNG oued A

G20) = 3o = Alsiy-5

=24~
% =9k
A=t

ALY SOLING THE Gpodrmanl %) =3

= 4Gaf-c-3
= 4G9

= @-2% 3

= -2

=f o *”i {;/
7
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Question 77  (****4)

A cyclist travelling at constant speed V km/h covers a distance of 125 km .

If he was to decrease his speed by 5 km/h it would have taken him an extra 1% hours

to cover the same distance.

Find the value of V .
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Question 78  (****4)

The figure above shows the parabolic arch under a railway bridge.

The width of the arch at its lowest level is 8 metres and the highest point of the arch is
6 metres from the ground.

Determine, showing a clear algebraic method whether a lorry with a wide load of width
6 metres and height 2 metres can pass through this parabolic arch.

Ll

it does with a clearance of height of 0.625 metres
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Question 79  (****4)

f(x)Ex2—10x+50, xeR.

a) Express f(x) in the form (x+a)2 +b, where a and b are constants.
b) Hence write down the minimum value of f (x).

The point A has coordinates (20,-3).
The variable point B lies on the straight line with equation
y=3x—-13.
¢) Show clearly that

|AB[> =10x% ~100x +500.

d) Use parts (a) and (b) to determine the shortest distance between A and B.

e) Hence write down the coordinates of B when the distance between A and B
is shortest.

[ [f(x)=(x=5)"+25. [ F(x), . =25 |AB| . =5V10|,|B(5.2)
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Question 80  (****4)

A quadratic equation has two real roots differing by k, where k is a positive constant.

Determine, in terms of &, an exact simplified expression for the discriminant of this

quadratic.

You may assume that the coefficient of the quadratic term of the equation is one.

Created by T. Madas

[ ] |p*-4ac = k?

T e T pads BE o g x+k
Tied <1~,<)]:q.(wu] EES

2%~ (setbloc ~ o + (k) =0
0t~ Garb)x + Gl k) =0

b= Cal) & c= Phab
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Question 81  (***%*4)

A quadratic curve has equation
f(x)=(x-1)(x-a),
where a is a constant.

Show, without a calculus method, that the coordinates of the minimum point of the
curve are

a+l (a—1)

9

2 4
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Question 82  (****4)

The point P has coordinates (0,2).

The point Q, with x>0, lies on the curve with equation y = X2

Use a non calculus algebraic method to find ...

a) ... the shortest distance between P and Q

b) ... the coordinates of Q.

din =37). |0(£.3)
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Question 83  (***%*4)

0 8

The figure above shows the cross section of a tunnel modelled by the parabolic arc
with equation

y=4-4(x-4)", 0<x<8.

A wide lorry load whose cross section is modelled as a rectangle of height 2.5 metres
can just pass through this tunnel.

Given that 1 unit on the graph represents 1 metre, determine the width of the lorry load,
giving the answer in exact surd form.

[ 1. |width=2V6
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Question 84  (****4)

Find the solutions of the quadratic equation
243(x% +1)=7x.

Give the answers in the form k\/g , where k 1s a constant.

=

Il
W
P

=

I
o=
P

Question 85  (¥***4)

f(x)E3x2—5x+%, xeR.

Factorize fully f(x).
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Question 86  (****4)

A quadratic curve has equation
f(x)=2x"+(4k+3)x+(2k—1)(k+2), xe R,
where k is a constant.

a) Evaluate the discriminant of f (x).

b) Express f(x) as the product of two linear factors.

. |b2 —4ac =25, | f(x)=(2x+2k—1)(x+k+2)
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Question 87  (k**F)

A quadratic curve has equation

f(x)=9x*+3(1-8a)x+4a(4a-1), xe R,

where a is a constant.

a) Express f(x) as the product of two linear factors.

b) Solve the equation f(x)=2, giving the answers in terms of a.

[ 1 [£(x)=(3x—4a)(3x—4a+1)|, |x=1(da+1) U x=%(2a-1)

LING THE QogoATIC FODMIA
D= s w(ioe =
P 1([ )+ el O N :57*3? _ —3(-8a) £3  _ -342d4a &g
2x1 - 8

2a
Q) ATIMPING FSToRIZATION WP (Gro
] G o BY NPT PING,) e s
N siza - et
R+ 3 - 2ax 164 - U ® 3
= Hozlarrkgt ¢ 2t Heue v Hak
PERPECT SpOAQE oo~ 4 op ¢ A= _h-\;
3= 4 = & do

= (3 ta)"+ (3x-ta)

= (-t B-tar ]
LONGMNG e Okend

= G-d)(r-tar1) %
P 46 = (o) Gatan) 20
AUTONATUE & THE QADRATIC RRMOUA — TRIAT THé
i A THE Goation £ =o ) GSne POC (a) o fs(a el e Can )
A= bde = [3(\7%)11 4x9x 4a (do-1) =46 =2 = e !
4 —dat1)=2 NI,
= 90-8a Y- 9 x la (da-0) #Qt mj(& ) xS
3 ta) = —o Bty s
= “\(:(\/Ba\— Ka@a—ﬂ = P( : Z Mot <-z
:‘\[‘—mvﬂ(ﬂ'{%{\j%ﬂ] ik B ot = 33\:/<\”"z
= : = (£-0G+2) =0 —2+dq
= 2= {dar)
< Eaa )
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Question 88  (¥**E¥)

x2+3x+12, xeR.

AN—

f(x)
Determine the four possible ways of expressing f(x) as product of two linear factors.

1.

F(0)=(Ex+2)(x+6)=(Lr+1)(x+12) = (Lr+6)(Lr+2)=(Lx+3)(1r+4)
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Question 89  (Fx**F)

A curve has equation
_n2
y=2x"+5x+c,

where ¢ is a non zero constant.

Given that the roots of the equation differ by 3, determine the value of c.

LU THE SMAUER ool oF THe QUADBATIC Bf o

D B (oMPARKON we Ve
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Question 90  (Fk¥¥FF)

The function f is defined as
f(A,B)=A*+4B*, AeR, BeR.
a) By completing the square, or otherwise, factorize f into 2 quadratic factors.

b) Hence factorize t+64.

[ ] |a*+4B"=(A>-24B+2B)(A’ +24B+2B)

-

Q) ONUETYG T Spoage A G
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Question 91  (k¥¥¥¥)

A function has equation

F(x) =2 +6x+20+k(x*~3x-12), xR,

where k is a non zero constant.

a) State the value of k if f(x) represents a straight line.

b) Find the value of k if the equation f(x)=0 two equal in magnitude roots, but

of opposite signs.

¢) Determine the value of k and the value of p, given that f(x) has a maximum

at (2,p).

s lk==1|, |k=2|, |k=2 and p=176
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Question 92 (Gk¥¥EF)

Solve the following quadratic equation

(V3-1)a?-2V3x=3+343.

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

|:|, x=—/3, x=3+23
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Question 93  (Fk¥¥EF)

The quadratic curve C, has equation
y= dx—2x> —%kx2 ,

where k is a non zero constant.

Express y in the form

8 1 4 2
m‘af“‘){x‘ﬂ ’

where f (k) is a function to be found.
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Question 94 (Fk¥¥EF)
f(x) =b—(x—a)2, xeR
g(x)=a+(x—b)2,xe R.

The graph of f(x) has a maximum at P and the graph of g(x) has a minimum at Q,

where P and Q are distinct points.

a) Given that f(x) passes through Q, show that g(x) passes through P .

b) Given further that f(x) touches the x axis sketch both graphs in the same set

of axes.

, |proof/graph
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Question 95 (Gk¥¥FF)

Heron’s formula for the area of a triangle asserts that

Areaz\/s(s—a)(s—b)(s—c) ,
where a, b and ¢ are the lengths of the 3 sides of the triangle and s =%(a+b+c).

A given triangle has a perimeter of 36 cm and one of its sides is 14 cm.

Show with full justification that the largest area of this triangle is 4232 em?.

1. oot
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Question 96 (¥¥¥FF)

A mobile phone wholesaler buys a certain brand of phone for £35 a unit and sells it to
shops for £100 a unit. In a typical week the wholesaler expects to sell 500 of these
phones.

However research showed that on a typical week for every £1 reduced of the selling
price of this phone an extra 20 sales can be achieved.

Let £P be the weekly profit of this brand phones and £x the reduction in the selling
price from £100 .

a) Show clearly that
P= —20(x2 —40x—1625) .

b) Hence, or otherwise, determine the selling price for this phone if the weekly
profit is to be maximized, and find this maximum weekly profit.

£80, maximum profit £40500
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Question 97  (Gk¥¥FF)

The quadratic curve C with equation
y= x> —6x+c,

passes through the points with coordinates (a,b), (b,a) and (-a,27), where a, b

and ¢ are constants.

Find an equation for C, given that ...

I:I, y=x2—6x+—1176298 |y =x*—6x+11

IF aszly

® e AT Two-guilion ®
Befout

i ka8 DIOR)

@ -6a+C
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Question 98 (FerFER)

A curve C, has equation

(x—l)y2—2xy+x=0, x>0.

By completing the square in the above equation, express y in terms of x.

Created by T. Madas
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Question 99  (GFFEF)

Solve the following quadratic in x, giving the answers in terms of k.

(k+1)2” (k> +k+1)x+k =0, k1.
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Question 100  (***%%*)

The quadratic equation

ax2+bx+c=0, xeR,
where a, b and c are constants, a # 0, has real roots which differ by 1.

Determine a simplified relationship between a, b and c.

, b* —4ac = a*
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Question 101 (Gk¥**¥)

Solve the following quadratic in x, giving the answers in terms of k.

kzxz—(k3+k+1)x+k2+k:(), K20
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