National 5 & Int. 2 Quadratic Equations

&
= | Solve
o
= ¥ —11x+24=0.
o
N
Ans | x=8,x=3
(a) (i) Express x"—6x—81 in the form {x—p}1 +q.
@ (ii) Hence state the equation of the axis of symmetry of the graph of
o 2 )
e y=x"—6x—81.
o
o)
§ (b) The roots of the equation x* —6x—81=0 can be expressed in the form
x=d+d+Je.
Find, algebraically, the values of d and e.
Ans | (@)(i) (x—3)>-90 (i) x=3 (bd=3,e=10
&
~ | Solve the equation 2x* +5x—4=0.
o
™~ | Give your answers correct to one decimal place.
<
Ans | x=-31 ,x=06
(o}
@4
o
o | Determine the nature of the roots of the function f(x)=7x"+5x-1.
S
Ans | Discriminant = 53, so there are two real and distinct roots.




The diagrams below show a rectangle and a triangle.

All measurements are in centimetres.

3x
2x + 1

¥+ 8
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(@) Find an expression for the area of the rectangle.

(b) Given that the area of the rectangle 1s equal to the area of the trnangle,
show that x? - 2x — 8 = 0.

(¢) Hence find, algebraically, the length and breadth of the rectangle.

Ans | (a(x+8)(2x+1) (b) Proof (c) length=12cm , breadth =9cm




A rectangular picture measuring 9 centimetres by 13 centimetres is placed
on a rectangular piece of card.

The area of the card is 270 square centimetres.

There is a border x centimetres vwide on all sides of the picture.
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{a) (i) Write down an expression for the length of the card in terms of x.
(i) Hence shows that 4x? + 44x — 153 = 0.
(b) Calculate x, the width of the border.
Give your answer correct to one decimal place.
Ans | (a)(i) 2x + 13  (ii) Proof (b) x =2:8cm

Find the roots of the equation
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>

ns | x=-5,x=05




The diagram below shows the path of a small rocket which is fired into the
air. The height, h metres, of the rocket after r seconds is given by

h(t)=161—¢
S h
—
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(a) After how many seconds will the rocket first be at a height of 60 metres?
Ans | 6 seconds
Solve the equation
(o}
@4
a 2% —Tx +1=0,
<
—
o
N
giving the answers correct to two decimal places.
Ans | x=3-35,x=0:15
o Solve the equation
(@4
8 xP—5x-2=0,
2
Q| giving the roots correct to one decimal place.
Ans | x=-04,x=54
< | Solve the equation
(@4
a 3x*+7x-5=0,
N
—
& | giving the roots correct to one decimal place.
Ans | x=-29,x=06
2 | (a) Pactorise ¥ —4x=21.
S
o (6) Hence write down the roots of the equation
—
P, l
< x—4x=21=0.
Ans | (@) X+3)(x-7) (b)x=-3,x=7




Solve the equation

—

—

O 7 —_

N dx—Tx+1=0,

—

H - N v

& | giving the roots correct to 1 decimal place.
Ans | x=02,x=16

Maria has been asked to find the roots of the equation
'+ 3x+5=0.

She decides to use the quadratic formula

b (B2 — 4ac)

2a

2010 P1 Q8

(@) Calculate the value of b* — 4ac.

(b) Now explain why Maria cannot find the roots.

Ans | (@) -11  (b) The square root of a negative number does not exist.

The diagram below represents a rectangular garden with length (x + 7) metres and
breadth (x + 3) metres.

(x + 3) metres
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(x + 7) metres

(@) Show that the area, A square metres, of the garden 1s given by
A=x"+10x+21.

(h) The area of the garden is 45 square metres. Find x.

Show clearly all vour working.

Ans | (b)x =2




Solve the equation

N~

o
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o x*+5x+3=0,

(o]

o

< . :

giving the roots correct to one decimal place.

Ans | x=-07,x=-4.3

© Solve the equation

o

a Sx+4x—2=0,

0]

S

N giving the roots correct to 2 decimal places.
Ans | x=0-35,x=-1.15

The graph shown below is part of the parabola with equation y = 8x — %,
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(a) By factorising 8x — x%, find the roots of the equation
8x —x*=0.
Ans | x=0,x=8

0 Solve the equation

o

N

o 25 —6x—5=0,
N~

o

S

N

giving the roots correct to one decimal place.

A Xx=-07,x=37

]
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A cuboid is shown below.

1m

xm (x+ 5)m
It has length (x + 5) metres, breadth x metres, height 1 metre and volume
24 cubic metres.
(a) Show that

x*+5x-24=0.

() Using the equation in part (a), find the breadth of the cuboid.

>

(@) Proof  (b) 3 metres

Solve the equation

Q
@4
a 4’ = Tx+1=0
Lo
o
S . :
N | giving the roots correct to one decimal place.
Ans | x=16,x=02
N . - .
% o Solve the equation 2x* + 7x — 3 = 0, giving the roots correct to one decimal
8 O  place.
N
Ans | x=-39,x=04
— (a) Factorise 7 + 6x — x°.
o
9 g? (b) Hence write down the roots of the equation
o
N 7+ 6x—x" = 0.
Ans | (@) (7-X)(1 +Xx) b)yx=7,-1
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Solve the equation
2x* +4x-9=0,

giving the roots correct to one decimal place.
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Xx=-33,x=13
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X metres

5 metres

|

The diagram shows a rectangular garden which consists of a rectangular
lawn and a flowerbed along two sides of the lawn

“_’x “—— O metres — >
metres

* the lawn measures 9 metres by 5 metres
* the width of the flowerbed is x metres.

(a) State the length and breadth of the garden.
() Show that the area, A square metres, of the garden is given by
A=x*+14x + 45,

(¢) The area of the garden is 77 square metres. Find the width of the
flowerbed.

Show clearly all your working.

>
w

(a) Length = 9+x , Breadth =5+x (b) Proof (c) Width =2 metres
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Solve the equation
2p*-3p—-1=0,

giving the roots correct to 1 decimal place.

>
w

2002 P2 Q7

x=-03,x=18
Solve the equation
25 +3x—1=0,

giving your answers correct to one decimal place.

>
>
»

x=-18,x=03
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Solve the quadratic equation
3x* +3x—7=0
using an appropriate formula.

Give your answers correct to 1 decimal place.

>
w

x=11,x=-21




