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1 Completing the Square

Page 5




Fill in the Gaps

Py (Eo)
€ €

4

L—7(S+%)
7+ Xxg— X
9+ X+ X
€—XG— X
) ) G ) ) e
S+ xp— ,x
{(F—%) | 9T +x8 — ,x
6—(€—%) | (e—%)| T—x9—x
S+T1-(0-% | T—,(0-%) | (T—-%) | S+xX7—,x
9 —(9—-x%)| 9¢—,(9—%x) 9 — (9 —%) | [(9—%) | XTI —,x
0S + x8T + ,x
TT — X9 + X
T+%) | L+x¥+x
I—(+%) | ,(O+%) | S+XT+ %
=91 —(F+%) | 91—, (b + %) | ;(b+%) | 7T—x8+ ;%
ST—(S+%) | ST—(S+%) ST—2(S+X) | ((S+X) | XOT + x
pomees| 27| B )| G e

4
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Worked Example

Your Turn

Write the expression 4x2? — 8x — 9 in the form r(x + p)? + q | Write the expression 3x2 + 12x + 19 in the form

where 7, p, and g are integers.

r(x + p)? + g where r, p, and q are integers.

Dr Frost 414a
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Fill in the Gaps

Quadratic Take out Complete the Multiply by Completed
Expression Common Factor Square Common Factor Square
2x% + 16x 2[x?% + 8x] 2[(x + 4)* — 16] 2(x + 4)? — 32 2(x +4)? —32
3x? — 18x 3[x? — 6x]
2x2 +12x + 1 2[x%?+6x] +1 2[(x +3)2—-9] +1 2(x+3)2—-18+1 2(x +3)*—17
2x2 —20x —7 2[x? —10x] -7 2[(x —5)2 —25] -7
3x2+6x—5 3[x%2+2x] -5
4x% + 16x — 1
5x% —30x + 11
2
2x% — 10x + 3 2[x? — 5x] + 3 2[(3(—;) _24—5 +3 z(x—;)2—§+3 z(x_g)z_lz_g
2x2+6x—1
3x2—9x + 2
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Worked Example

Your Turn

Solve the following quadratic equation, leaving your answer in | Solve the following quadratic equation, leaving your answer in

exact form: x2 —6x+2=0

exact form: x2 +4x —11 =0

Dr Frost 415b
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Worked Example

Your Turn

Solve the following quadratic equation, leaving your answer in | Solve the following quadratic equation, leaving your answer in

exact form: 3x2 —7x+1=0

exact form: 4x2 —7x+3 =0
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Fill in the Gaps

Quadratic in the form
f(x)=ax*+bx+c

Quadratic in Quadratic in
factorised form completed square form

Solutions to quadratic
equation f(x) =0

f(x) =x*-2x-15

f(x)=x*+6x+8

fx) = (x+5)(x=-2)

f) =(x+5)°*-9

2

5 1
f@=(x-3) -3
x=-6x=4
x=3,x=-8
x=q,x=3q
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Fill in the Gaps

Quadratic in the form
f(x)=ax*+bx+c

Quadratic in
factorised form

Quadratic in
completed square form

Solutions to quadratic
equation f(x) =0

f(x) =4x*+16x+7

f(x) =4x*—-4x-3

f(x) =2x(x+ 4)

5\%2 49
=2+ -
f(x) x+3 3
1\% 25
f=2(x-7) -F
X = 3,x—

x_3 _ 3

B

B A
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2 Advanced Functions
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Fill in the Gaps

gx)=vVx h(x)=x-3
Find gh(3.25)

Question Input | 15t Function 2" Function]_ Output Answer
O ety EDadi==FCE
o sty | | [xs )~ | [ D~
Oty -
O oS Wad
:
bt [ - D
-
-

=2 gl =2
Find gf(0.4)

| 997079e




Fill in the Gaps

Question

Input

15 Function

2™ Function

Output

Answer

f(x) =x2+2
gx)=3x-1
Find fg(4)

f(x) =3Vx
gx) =2x+5
Find gf(9)

1
f(x) = 73
gx) =2x+4
Find fg(-1)

3

square
rool

square

fg(4) =

g9f(9) =

fg(-1) =

x
g(x) = 2 +1
h(x) = 4x?
Find hg(0.5)

f(x) =x*+3
gx)=2x-17

Find fg(5)

Y Y Y 9T
Y ¥ Y IYY
vy ¥V YE
Y Y YV
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Fill in the Gaps

Question Input | 15 Function 2" Function ‘ Output Answer
f@=5x 9@ =x+2 [ [ 42 > || x5 >~ | [fe@)] | f90)=5G:+2)
f(x)=5x gx)=x+2 "

Find gf (x) d 9" E"
f(X) =x—1 g(X) = x* X square

Find fg(x) D_’ } |
f=x+3 gx)=vx |,

oo D

x
f)=5 gx)=x+7

2 x

EA - |-
gx)=x—-4 h(x)=+x [,
P ghte} Dl
1
f) == gx) =x? * |
T 9 el
Page 53




Fill in the Gaps

Question

Input

15t Function

2™ Function

Output

Answer

f(x) =3x-1
gx) =x*+5
Find fg(x)

fg(x)

fg(x)

=3x2+5)-1

=3x% + 14

f(x) =2Vx
gx)=4x-3

Find gf(x)

square
roof

gf(x)

gf(x)

f(x)=§+1

g(x) = 3x?
Find fg(x)

fa(x)

fg(x)

1
9 =_—

h(x) = #/x
Find hg(x)

hg(x)

f(x) = 5x2
gx)=2x-1

Find fg(x)

-
-
-

Y YIY VY
Y Y Y IvY

-
-
[~

fa(x)
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Fill in the Gaps

¢+ X

z+ m =@y | = o
I+ X2 = (0)6) I+x2=(x)J
T =00 | g-x=(p

o=@ | 1-xe= ()
Xp=)F | x—6=(x)J

e-xz=@F| =@/

m = (x)J6 X = (X)6 WN =0/

xe—y=F | p=(0))
S=@F | 1-x=/
E+x2=((X)6) | e—x=(X)F | 6+x7=(x)]

Y= | xp=

x—1=@®F | xg=(x)/

1+x=@6 | 2=/
(e-0=0)JF | g—x=®bf | x=@®F | g-x=@)/

(x)J6 (x)6J (x)6 (x)J
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Worked Example Your Turn
Given that f(x) = x2 — 6x — 4, find the possible values of x Given that g(x) = x? — 3x — 12, find the possible values of x
when f(x) = 3. when g(x) = —8.
Dr Frost 432e
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Worked Example

Your Turn

Given f(x) =vV—2x+ 17

Solve f(x?) = 3

Solve g(x%) = 3

Given g(x) =v—3x + 12

Dr Frost 432i
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Worked Example Your Turn
Given Given
f(x) =2x*+3x+1 gx) =x%?+2x—1
gx) =6x%+ 11x — 11 h(x) =5x*>+18x —1
Solve f(x) = g(x) Solve g(x) = h(x)
Dr Frost 432|
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Extra Notes
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3 Quadratic Graphs

There are some key features of quadratic graphs that we can use if
we want to sketch a quadratic rather than plot it.

The shape of
the graph -
Uorn

n Where the

graph crosses the
y-axis

Where the
graph crosses the
x-axis

B4 - __ SN Y A _ —_

u The line of

symmetry of the
graph

a The turning

point of the
graph
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Function

y=x>+5x+4

Roots

X2 +5x+4=0
x+4)x+1)=0

x=—-4,=x-1

(-1, 0) and (-4, 0)

Y intercept

y = (0)>+5(0) + 4
y=4

0,9

Shape

Positive x2

Graph

y=x+Tx+6

y=x>—6x+5

y=6—x—x

Page 84




Function Roots Y intercept Shape Graph

y = x%+ 8x
y:x2—25
y =9 —x?

y=35-2x—x°

Page 85




Function Roots Y intercept Shape Graph

y=@=5k=-2)

y=—-3)(x+3)

y=—x+4Hx-1)

y=2-x)3+x)

Page 86




Turning Point

The turning point
of a quadratic
graph is its
maximum or
minimum point

> X

For a positive
quadratic, the turning
point is @ minimum

> <

For a negative
quadratic, the turning
point is a maximum

» X
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Worked Example Your Turn
—x? — 6x — 10 can be expressed as —(x + 3)? — 1. —x? + 8x — 19 can be expressed as —(x — 4)? — 3.
Hence, or otherwise, state the coordinates of the maximum Hence, or otherwise, state the coordinates of the maximum
point of the graph y = —x? — 6x — 10. point of the graph y = —x? + 8x — 19.
Dr Frost 416¢
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Worked Example Your Turn
Find the minimum point of the graph with equation Find the minimum point of the graph with equation
y=x*-2x-3 y=x2+6x+8
Dr Frost 416d
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Fill in the Gaps

x2+bx+c (x+d)(x+e) (x+p)+q inteiepts inte%'cept Turning point Sketch
x%—2x—3
(x—1D(x+3)
-5\ 4 1
(x +1)2-9
(=2,0)
(—=4,0)
(x—4)(x+4)
(4,0)
(0,0)
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Fill in the Gaps

x2+bx+c

(x+d)(x+e)

2 X
(x + p) tq intercepts

y

intercept

Turning point

Sketch

x2% + 4x

(_Zr 0)

10

11

12

13

14

(x+3)(x+3)

(x +3)%+ 4

—(x+1)(x+5)

(0,5)
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Fill in the Gaps

@ Significant Points of a Quadratic Curve Using Factorisation & Symmetry
Equation Factorisation 15t Root Turning Point 2"d Root y-intercept Sketch
3
y=xt+4x+3  |( )x+1) =0 (-1,0) B SN
(_21 _1)
/ 7
y=x*+8x+7 x+1)=0 (-7,0) (x,-9) N
y=x>—6x+5 =0 (3,v) 1\\//
y=x?—8x+12 \\//
AN /.
(x+3)(x—=5)=0 -15 AN
y=x2+2x—24
(_2, 0) (21 O) _4 —\2 /2/
(O, _4)
y =x*+5x (x, -6.25) AN
y=x?+8x+16 \ /
N/
-3 7
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Fill in the Gaps

Expanded Factorised Completed Roots y-intercept | Vertex |Sketch
y=x2-6x~-16 y=(x+2)(x~-8) y=(x-3)2-25 x==2,x=8 (0,-16) (3,-25)
y=(x-5)7-4
y=(x+13)(x-1)
y=x2-8x+16
x=-3,x=5 (0,-15)
y=3(x+3)(x-5)
(0,24) (7,—-25)
y =-=2x%+20x + 22
x=-1,x=10 (0,20)
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Fill in the Gaps

Sketches
A c A
-2 _ _ _ \-12 _
8 - - -8 -
(-10,4)
-16
(3,-25)
A g J
(7.25) k !
12 N N _
-24
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4 Quadratic Inequalities
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Worked Example

Your Turn

Here is the graph of
y=(x+3)(x—2)

2
J

\\-

\[ T
\

1
1

I

(6]

a) Show which part of the graph that represents
x+3)(x—2)<0

b) State the solutionsetof (x +3)(x —2) <0

Here is the graph of
y=x+2)(x—-1)

N\

w

LN

a) Show which part of the graph that represents
x+2)(x—1) <0

b) State the solutionsetof (x +2)(x —1) < 0
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Worked Example

Your Turn

Here is the graph of
y=0@-xx-1)

0 //\\
~
4
1

\
! \

a) Show which part of the graph that represents
4-x)(x-1)<0

b) State the solutionsetof (4 —x)(x —1) <0

Here is the graph of
y=0B-x)(x—6)

T A

a) Show which part of the graph that represents
B—-—x)(x—-6)<0

b) State the solution setof (3 —x)(x —6) <0
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Fluency Practice

1) Here is the graph of
y=(x+2)(x-3)

Show which part of the graph
that represents
x+2)(x—-3)<0

State the solution set of
x+2)(x-3)<0

/

N

w

o

2) Here is the graph of
y=x+2)(x-3)

Show which part of the graph
that represents
x+2)(x—-3)>0

State the solution set of
x+2)(x-3)>0

N

w

o

3) Here is the graph of
y=(x+1(x-3)

Show which part of the graph
that represents
x+1)x-3)<0

State the solution set of
x+1D)x-3)<0

w

=
//

N

'\\"~

4) Here is the graph of
y = (—x + 6)(x — 3)

Show which part of the graph
that represents
(—x+6)(x—3)>0

State the solution set of
(=x+6)(x—3)>0
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Fluency Practice

5) Here is the graph of
y=x-1Dkx-3)

Show which part of the graph
that represents
x-1Dx-3)<0

State the solution set of
x-1Dx-3)<0

="

w

N

6) Here is the graph of
y=x-1)kx-3)

Show which part of the graph
that represents
x—-1D)x-3)>0

State the solution set of
x—1Dx-3)>0

w

N

7) Here is the graph of
y=({—x+1)z—3)

Show which part of the graph
that represents
(—x+1Dx-3)<0

State the solution set of
(=x+1Dx-3)<0

N

W

oo~

8) Here is the graph of
y=(—x+1)(x-3)

Show which part of the graph
that represents
(—x+1)x-3)>0

State the solution set of
(—x+1)x—-3)>0

N

w

N
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Method

A sketch of the graph of y = x? — 4 is shown below.
Use the graph to solve the inequality x? —4 < 0

To solve x2 — 4 < 0 we are looking for )

the parts of the graph where y < 0.
This means all the points on the curve
with a y-coordinate less than zero.

If we consider the x-coordinates of the (=2,0) (Z'Ol %
points making up the highlighted part of
the graph, they are between x = —2
and x = 2.

We can write this as

—2<x<2 L 9 n'
2

and can also show it on a number line:

Page 128




Method

A sketch of the graph of y = x? — 2x is shown below.
Use the graph to solve the inequality x? — 2x > 0

Y

A

To solve x? — 2x > 0 we are looking for
the parts of the graph where y > 0.
This means all the points on the curve
with a y-coordinate greater than zero.

If we consider the x-coordinates of the
points making up the highlighted parts of
the graph, they are either less than zero

or greater than 2.

We can write this as

x<Q0orx>2
and can also show it on a number line:
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1>X>%-

029—x—,x

02 €+ Xp+,%

Fill in the Gaps

9<Xx _ owr
7> x 0<(@Z+X)(9—X) | 0<ZT—Xp— X
059+ X5+ ;X
0>S+XxX9—;Xx
0>(@Z—%X)9+X) 0>ZT —xp + X
—=X
S>XxX>17- ‘¢ =x 0>(@Z+x)(S—X) 0>0T —XE— X
_— apeys sanjep aneJpend Ajyjenbaug
UORNIOS | pue yojexs |eonud | pasuoidey anespend
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Fill in the Gaps

Quadratic Inequalities

Inequality Factorisation Critical Values Sketch Solution(s) Integer Answers (?)
2 _ B \ ) x >
x*+5x+4>0 x+1Dx+4)=0 1 —Ml y <
X2+ 7x+10 >0 -2 \ )
N
2 _ \ ) x>3
x2+2x—-15>0 k,/
x+3)(x—4)=0
\ )
xX*+7x+6<0
N
x=2)(x+4)=0
x*+x—20<0
3<x<4

x2—8x+16<0

x2—12x+35>0
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Fill in the Gaps

Quadratic
Inequality

x2<7x-12

3x2+ 5> 16x

Rearrange

x2-7x+12<0

Factorise

Critical
Values

v Sketch and

Shade

Solution

x%>3x

2x2 <6+ 11x

4x? + 5x
—— Al
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Worked Example Your Turn

The functions f and g are defined as follows: The functions f and g are defined as follows:
fl)=x*-3 f(x)=x2+5

gx)=3x-5 gx) =4x—4

Solve the inequality fg(x) > gf (x) Solve the inequality fg(x) < gf (x)

Page 151




Worked Example Your Turn
The functions f is defined as follows: The functions f is defined as follows:
f(x) =2x+3 f(x)=3x+1
Solve the inequality f(2x)? > f(x) Solve the inequality f(x)? = f(x?)
Dr Frost 458I
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Worked Example Your Turn

The maximum area of the trapezium shown below is 8 cm? The maximum area of the triangle shown below is 21 cm?
x+1
>
X x+1
>
2x + 1
I h i i .
All lengths are in centimetres. 2% — 3
Determine the range of possible values for x All lengths are in centimetres.

Determine the range of possible values for x

Dr Frost 458q
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Extra Notes
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5 Real-Life Graphs

Gradient (m)

unit of

Every increase of 1leedridty |corresponds to

an increase of | £050

y-intercept (c)

The value of the quantity on the
y-axis when that on the x-axis is 0.

al

60

Cost (£)

20

The standing charge (paid before
any electricity is used) is £10.

c =10

Equation (y = mx + ¢)

20 40

Put the equation into words using the

quantities on the x- and y-axes.

60

80

100
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Worked Example

Your Turn

Use the graph to convert:

22¢

L NSNS EEEEEEEPJEENENEEEEEE
W

S ANEENEEEEEEEmEEEmEEEEE

o N D o0

0123 45 67 8 9101
Kilograms
a) 5 kilograms to pounds

b) 8 pounds to kilograms
c) 150 kilograms to pounds

Use the graph to convert:

30¢
D
20
Miles 15

10
<

O ] | l l ! 1 1
O 5 10 15 20 25 30 35 40
Kilometres

a) 40 kilometres to miles

b) 10 miles to kilometres
c) 800 kilometres to miles
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Worked Example

Your Turn

Use the graph to convert:

o

70
60
50
Pounds 40
30
20
10
0

0O 10 20 30 40 50 60 70 80 90
US Dollars
a) 60 US Dollars to Pounds

b) 20 Pounds to US Dollars
c) 1800 US dollars to Pounds

A\ 4

Use the graph to convert:

A

70
60
50
Euros 40
30
20
10

0
0 10 20 30 40 50 60 70 80 90
US Dollars

a) 60 US Dollars to Euros
b) 20 Euros to US Dollars
c) 1800 US dollars to Euros

v

Dr Frost 178b and 178c
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Purposeful Practice

4

Question 4: 5 miles = 8 kilometres ?g
(a) Use this information to draw a conversion 16
graph. 14

. Y 12

A car is travelling 60km /h. Kilometres "
(b) Use the graph to convert this into mph. 8
6

4

s

0

012 34656789 10

Mles
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Independent | Response | Gradient & Eauation of line Sketch of graph (with | Interpretation of the Interpretation of the
variable variable intercept q labelled axes) gradient intercept
A
t: time (s) M: mass HL=a0
(ke) c=—0.04 c
A
V: Volume of | t: time
water in taken to t =167V +12.6
kettle (litres) | boil (s) &
t: h: A
Each day the shoot grows Initially the shoot is 0.312mm
by 0.0206mm. tall.
x: v: Py
m = Walking speed decreases by
0.011ms™ for each year of
c=2.73 > age.
N
r: altitude of Take off distance at sea level
runway (m) t =0.258r + (Om altitude) is 623m.
x: amount of |2 Yleld B m = 0.76
vE! maize
fertilizer {oanasy
(kg/hectare) hectare) c = 0.058 | >
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Distance-Time Graphs

Speed is the gradient of the line: how far we travel in 1 unit of time.

200 min1min

Speed is
200 m/min

Distance (m)

8

8

o
o
Q

100 min 1 min

Speed is

1_00 m/min

800 min 3 min

500

distance (m) | 267 | 800
time (min) | 1 3

Speed is
267 m/min

What does the line

coming down
mean?

4 5 6 7 8 9 10 11 12
Time (minutes)
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Worked Example

Your Turn

Study the distance-time graph below.

a) How far was the person from home at 8.30am?
b) How long did the person stop for?
c) How far did the person travel in total?
50
45

40

35

Distance from
home (miles)

30
25
20
15
10

5

0 ) ) } ) 1 | | ) | I
7am 8am 9am 10am 1lam 12noon

Time

Study the distance-time graph below

a) How far was the person from home at 11.20?
b) How long did the person stop for?
c) How far did the person travel in total?

34

Distance from
home (km)

0

1:00 1::10 11:20 11:30 11:40 1150  12:00

Time of day

Dr Frost 327a, 327b and 327c
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Worked Example

Your Turn

Study the distance-time graph below.

What was the person’s speed in each section of the journey:

Study the distance-time graph below.

What was the person’s speed in each section of the journey:

A A
B B
C C
D
50 B
45 B &
40 C
Distance from 35 3
home (miles)
30 -
Distance from A
o W home (km) C
20
15 D
1
10
5
O T T T T T T
0 T T T T T T T T T T 11:00 11:10 11:20 11:30 11:40 11:50 12:00
7am 8am 9am 10am 11am 12noon
Time Time of day
Dr Frost 327d
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Worked Example

Your Turn

Study the distance-time graph below.

What was the person’s average speed for the whole journey?

50
45
40

35

Distance from

h il
ome (miles) 30

25
20
15
10

5

0 T I ) I I I I I I !
7am 8am 9am 10am 1lam 12noon

Time

Study the distance-time graph below.

What was the person’s average speed for the whole journey?

3

Distance from
home (km)

0

11:00

11:10 11:20 11:30  11:40 11:50  12:00

Time of day
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Worked Example

Your Turn

Here is a travel graph showing Kabir's journey from his house
to the airport.

d“

»
o

Distance (km)
&

w
o

0 10 20 30 40 50 60 70 :t
Time (minutes)

Kabir drives the same route back at an average speed of 50
km/h.

Work out how long the return journey took, giving your answer
to the nearest whole number.

Here is a travel graph showing Gaetan's journey from his house
to the football match.

dy

w
a

Distance (km)

0° 10 20 30 40 50 60 70 80 't
) Time (minutes)

(0,0

Gaetan drives the same route back at an average speed of
55 km/h.

Work out how long the return journey took, giving your answer
to the nearest whole number.

Dr Frost 327f
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Fluency Practice
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Fluency Practice
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Purposeful Practice
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Speed-Time Graphs

Using a speed-time graph, we can also work out the distance travelled.
To do this, we find the area under the graph.

9
- AreaA:%x2x4=4m
O MR MM EAMANNAEEEEEAN - et AreaB=1x4=4m

6

AreaC=§x(4+8)x4=24m

5

BEanas BSSSSiSaasimsss AreaD=1x8=8m

3

AreaE=§x3x8=12m
2 B ¢ E
i/ A ' | Total distance travelled =4 + 4+ 24 + 8 + 12
=52m
0o 1 2 3 a4 5 6 7 8 9 10 11 12

Time (seconds)
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Worked Example Your Turn
Edmund drives home from work. The graph shows the speed The graph shows Dave's speed as he cycles to school.
of his car during the journey.

A
A

8

speed (m/s)

024681012141618:
time (minutes)

Write down the car's maximum speed.
Give your answer in metres per second.

0 5 10 15 20 25
time (minutes)

Write down Dave's maximum speed on his journey to school.
Give your answer in kilometres per hour.

Dr Frost 459a
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Worked Example Your Turn

State and describe the acceleration between: Determine the acceleration from:
a) AandB a) AtoB
b) BandC b) BtoC
c) CandD c) CtoD
9 A 9 A
8 8
. B ' 7 C D
= = . A
L 6 L 6
£ E
&5 z°
3 4 g 4
3 3 A > 3
2
21 1 B Time
D Time (secs) (SL)
> 1 2 3 45 6 7 8 9 10 11 12

1 2 3 45 6 7 8 9 10 11 12

Dr Frost 459d
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Worked Example Your Turn

A motorcycle is initially at rest, then accelerates at a constant

A motorcycle is initially at rest, then accelerates at a constant
rate of 2 m/s2 for 4 seconds.

rate of 3 m/s2 for 4 seconds.

It maintains this speed for 10 seconds before accelerating

It maintains this speed for 16 seconds before accelerating
again at a constant rate of 1 m/s? for 2 seconds.

again at a constant rate of 2 m/s? for 2 seconds.

Determine the unknown values on the speed-time graph for

Determine the unknown values on the speed-time graph for
the motorcycle.

the motorcycle.

A A

sp&ad (rals)
Rpeed (xa/s)

é’ D tim:e (s)

CD ’tim:e (s)

Dr Frost 459f
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Worked Example

Your Turn

Below is the speed-time graph of 40-second cycle journey.
Work out the total distance travelled by the cyclist over the

journey.

A

Speed (m/s)

20
Time (s)

Below is the speed-time graph of a 50-second car journey.
Work out the total distance travelled by the car over the

journey.
N
25 A
i / \
\; 15 e \
3. X
o 10
& / \
5 /
0 Y \ N
0 10 20 30 40 50 <
Time (s)

Dr Frost 459h and 459g
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Worked Example Your Turn
Below is a speed-time graph for a car journey. Below is a speed-time graph for a car journey.
The car travelled 3500 m in 100 seconds. The car travelled 1750 m in 100 seconds.
Calculate the value of V. Calculate the value of I/.
e -
| | [ [
speed | | speed | |
(mv's) | | (m/s) | |
[ | [ [
I I I |
| [ [ [
I I I I
! [ [ [
1 1 . 1 1 >
o 20 40 60 80 100 120 o 20 40 60 80 100 120
tume (s) tume (s)
Dr Frost 459j
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Worked Example Your Turn

The velocity-time graph illustrate the motion of a vehicle The velocity-time graph illustrate the motion of a particle
moving in a straight line. moving in a straight line.
A A
1% 1%
13—— o) g
| | : :
[ [ | |
[ [ | |
[ [ | |
[ [ | |
[ [ | |
[ [ | |
: ! i i .
— e = s (s)> — Y 3T 3 3 time (s)
Given that the total displacement of the vehicle is 471.25 m, Given that the total displacement of the particle is 249.75 m,
find the value of T. find the value of T.
Dr Frost 459i
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Worked Example

Your Turn

A runner sets off to complete a circuit of a racecourse.
After 20 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner R and
the cyclist C over the first 55 seconds.

a

P ¢ C
©
£
'06
()]
()]
Q.
n5
4 R

0 10 20 30 40 50
time (seconds)

Show that the cyclist does not overtake the runner.

A runner sets off to complete a circuit of a racecourse.
After 10 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner R and
the cyclist C over the first 60 seconds.

A

—~ 6 C
Y
£
T 5
[0}
[0}
Q.
(7]
4
3 R
2
1
0 10 20 30 40 50 60

time (seconds)

Show that the cyclist overtakes the runner.

Dr Frost 459k
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Extra Notes
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6 Gradients and Areas of Graphs
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Gradients of Curves
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Worked Example

Your Turn

The diagram below shows part of the graph of y = f(x).

18A /
o /
e /

/
/

6

e /

4

505 /

X
-
®ir i e an

P is the point on the graph of y = f(x) where x = 3.
Work out an estimate for the gradient of the graph at the
point P.

The diagram below shows part of the graph of y = f(x).

S /

X
B
B A R R

P is the point on the graph of y = f(x) where x = 4.
Calculate an estimate for the gradient of the graph at the
point P.

Dr Frost 461b
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Worked Example Your Turn
The graph shows the velocity, v m/s, of a parachutist t seconds | The graph shows the speed, m/s, of a runner, t seconds after
after leaving a plane. the start of a race.
Calculate an estimate for the acceleration of the parachutist at | Calculate an estimate for the acceleration of the runner at
t =6. t =4.
VA £
60
10
8
10
Speed (m's)
Veloaity 6
4
10 -
o 2 4 6 8 10 12 % "‘f' 2 4 6 8 10 4
Time (seconds) Tume (f seconds)
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Purposeful Practice

Apply

Question 1: Below is the distance-time graph for
the Zrst 40 seconds of a train journey.

(a) Use the graph to calculate an estimate
for the speed of the train at 30 seconds.

(b) Explain why your answer to (a) is only an estimate.

(c) Estimate the highest speed reach by the train
on the journey.

Distance

(m) 800

700 -
600 -
500 -

400

300+
200

100 1

0

0 10 20 30 40

Time (s)

v
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Templates

Question 4:
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Templates

9 uonsang

:Gg uonsan
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Templates

Question 9:

Apply 1:

2019
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Area under Curves
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Worked Example Your Turn

Work out an estimate of the area between the curve, the axes Work out an estimate of the area between the curve, the axes

and x = 4. and x = 8.
Use 4 strips of equal width. Use 4 strips of equal width.
A A
y T390 // \\
/ Y
20—/ \
L, \
710 A\l
P ——]
X X
= L
0 1 2 3 4 0 1121 [3[]14]1]5]]]6]][7]]]8

Dr Frost 460d, 460a, 460b and 460c
Page 239




Worked Example

Your Turn

Below is a speed-time graph showing the speed, in metres per
second, of an object t seconds after it started to move.

a) Use 5 strips of equal width to find an estimate for the
distance travelled in the first 10 seconds.

A

2 i 6 8 10 12

Time (s)

b) Is your estimate an overestimate or underestimate?

Below is a speed-time graph showing the speed, in metres per
second, of an object t seconds after it started to move.

a) Use 3 strips of equal width to find an estimate for the
distance travelled betweent = 1 and t = 4.

4
11

10
9
b

6
Speed (m/s)

0 1 2 3 g 5

Time (7 seconds)

b) Is your estimate an overestimate or underestimate?

Dr Frost 460h, 460f and 460g
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Templates

y uonsand
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Templates

Speed
(m/s)

40
35
30
25
20
15

10

0
0

10 20 30 40 50 60 70 80 90 100 110 120

time (seconds)
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