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24. Graphs in * interpret and use graphs in practical
practical situations including travel graphs
situations and comversion graphs

« draw graphs from given data

« apply the idea of rate of change
to easy kinematics involving
distance—tme and speed-time
graphs, acceleration and
deceleration

* calculate distance travelled as area
under a linear speed-time graph

25. Graphs of * construct tables of values and draw
functions graphs for functions of the form ax”
where #15 a rational constant, and
1=-2,-1,0,1, 2, 3, and simple
sums of not more than three of
these and for functions of the form
ka3 where ais a positive integer

* nterpret graphs of linear, quadratic,
cubic, reciprocal and exponential
functions

* solve associated equations

approximately by graphical
methods

« estimate gradients of curves by
drawing tangents

Videos for understanding

https://www.youtube.com/watch?v=eCEXUw-
mtdE&Iist=PLiKO50gbQMRKZSq HtXJBXqKQVaV4rzb3&index=2

https://www.youtube.com/watch?v=LJctqrA9jhU

https://www.youtube.com/watch?v=7C3f-sYMNCU



https://www.youtube.com/watch?v=eCEXUw-mtdE&list=PLjK050gbQMRKZSq_HtXJBXqKQVaV4rzb3&index=2
https://www.youtube.com/watch?v=eCEXUw-mtdE&list=PLjK050gbQMRKZSq_HtXJBXqKQVaV4rzb3&index=2
https://www.youtube.com/watch?v=LJctqrA9jhU
https://www.youtube.com/watch?v=7C3f-sYMNCU
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Graphs of Functions and Graphical Solutions

Graphs of Linear Punction: fiix})=mx-+4c¢

¥=—a

fixh=axr+bxutc

Graphing Cuadratic Functions in Vertex Form ; A goadratic functen fix) — ax? + bx 4 ccan be
expressed o vertex form as ¥ = afx - h)? + k where the vertex of the graph is (h, k) and the asds of
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Graphs in Practical Situation and Travel Graphs

Key Points

Speed: Speed can be defined as the distance coversd by 3 moving object in wrdt time taken, 51 anit
of speed is m,'s or ms-. Speed is a scalar quantity.

Uniform Speed: An object is said to be moving with uniform speed if it covers equal distances in
equal intervals of time.

Variable Speed: An object is said to be moving with variable speed or non-unsform speed if it
covers equal distances in unequal intervals of time or vice-versa,

Instaptaneous Speed: The speed that the body possesses at a particular mstant of time, i5 called
Instantaneous speed

Average Speed- When we travel in a vehicle the speed of the vehicle changes from Tme to tme
depending upon the conditions exising on the road. In ach a situation, the speed s caleulated by
taking the ratie of the total distance traveled by the vehicle to the total ime taken for the journey.
This 15 called the average speed

Acceleration: Acceleration is defined as the rate of change of velocity of a moving body with time.
This change could be a change i the speed of the object or its direction of motion or both Let an
object moving with an imtial velocity o' attain a final velocity 'V in time 't', then acceleration ‘a'

produced in the object is

Acceleration = Rate of change of velodty with time

Change in velocity n_v—u

Acceleration = _— n

The S unit of veloeity is ms and time is s

- Sl umit of acceleration 15 J:- = ;1 Acreleration is a vector quantity.

Positive Acceleration : If the veloaty of an object increases then the object

15 said to be moving with positve acceleration.

Example: Aball relling down on an inclined plane,

Negative Acceleration ; If the velocity of an object decreases then the objectis

said to be moving with negative aceeleration. Negative acceleration is alse know as

retardation or deceleration

Examples: A ball moving up an inclined plane or a ball thrown vertically upwards is moving with
a negative acceleration as the velocity decreases with time.
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Zero Acceleration: If the change in velocity is 2erc, ie, either the object is at rest or moving with
uniform velocity, then the object is said to have 2erp acceleration.

The Distance-Time Graph "

L
||||||||||| ¥

DY BT

Vertical coordinate shows distance,

Slope (gradient) shows speed

Straight line segments mdicate constant speed
iﬂgﬂﬁﬂgﬂpﬂ'hﬂhﬂigﬂnﬁﬁﬂ,#@hgﬁﬁﬂgsmmﬂﬂtﬁm
Level parts (honzontal ling) indicate stopping

Speed-time graphs

velncity

it band)

Vertical coordinate shows Speed.

Slope (gradient) shows constant acceleration.

Horizontal kine sepments ndicate constant speed (acceleration is zero).

Area under the carve shows distance.

Moving away from the horizontal axis indicates getting faster, moving towards the
herizontal axis indicates petting slower.

Congtant weloclty Velocity Rarr— Area=] ) vtah
Toro acrekeratlon [ Mt S secomd) =] /Zudx] 0=20 m =] xlxl0=5m
al;_:,':" £ 104
+ﬂ % !
e © ArasLyW
Y s .

& % =21 0=20 m

% ' .

* ¥
Timie | secand) 4 6 Time {second)

Graph above the horizontal axis indicates moving farward, sraph below the horizontal
s indicates moving backward,
Points an the horizontal axs indicate stopping,
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A car starfs a jowrmey from rest.
It moves with constant acceleration for 20 seconds until 1t reaches a speed of 15m/s.
It then moves at 2 constant speed of 13m/s for 40 seconds. WMTI9/ 120

{a) Onthe zrid draw the speed—time graph for the car’s jowmmey.

I 3

30

Spead (m/s)

10

0 10 20 30 40 50 &0
Trme {seconds)
[2]

{b) Caleulats the acceleration of the car m the fivst 20 seconds of the jourmey.
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The table shows some valoes for y =1+ %_. given correct to 2 decimal places where appropriate.
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X 0.3 1 2 3 4 5 4] 7 g8
¥ 5 3 2 1.67 1.5 14 1.33 1.29
(a) Complete the table. M/T19/22/7 [1]
(b) Diaw the graphof y =1 +% for05=x=8.
¥y
.
4
5
2
1
0 »
3 & X

[]
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(c) The]iu:.[.::rmsesrhegmphﬂf_v=l+% atx =2 andx = 3.

Find the equation of .

(d) Aline with gradient -1 crosses the graph of y=1 +% when x = 1 and when x = k.

3
By drawing a suitable line on vour grid, find k.

SE]

. [21
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3 The dizgram is the speedime graph of part of 3 Tain's jommney.

i SP1801/26
50 \
B
I
I
Spead I
(m's) |
I
10 I
I
I
o o
1] i} 50
Time (f seconds)

The train slows down mifonnly from & speed of 50m's toa speed of 10m's in 3 dme of 2 saconds.
Dheing the next 30 seconds, it acoelerates mmifiormly to a3 speed of nm's.

{a) Caloulate the daceleraton fom 7=00 = 2L

{b) Calculste the speed of the train when £ = 15.

Anmwar m's [1]

{c) Caloulste the distance travelled by the raim from § = § to =21

Anmwer m|l]

{d) The size of the sccelersfion is half the size of the deceleration.
Find the vahie of .

ARDWEF M= e 1]
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{a) The table shows some vales of x and the corresponding values of y for ¥ =22 — 3xf + 5.

x -1.5 -1 .5 3 1 1.5 2
¥ 0 4 4.5 4 3 9
(i) Complete the table. [1]
(i) Usmg a scale of 4 cm to reprezent | wmit, draw a bonzontal x-axis for -1 53 =x =12
Uszing a scale of 2 om to represent 3 units, drvaw a verfical y-ams for —10 = y = 10.
. SP1802/6(a)
Diaw the praphof y=27 -3+ 5 for 15 =x=2
[3]
(m) Usewour graph to estimate the gradient of the curve when x= 1.5,
APSWET e 21

{iv) By drawing a suitable line on your graph, find the solution of the equation 2x° —3x* +4=10.

AREWEF X = [2

-

1
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5 The diagram 1s the speed—time graph of part of a tram’s jouney.

A O/MN1811724
44
Spead
(m's)
ID_ ________ I 1
] ! ! -
a 1 0=k
Time (t seconds)

The train slows down uniformly from a speed of 44m/'s to a speed of 20m's n a time of 10 seconds.
It then continues at a constant speed of 20m/s.

{a) Find the deceleration when r= 3.

Answer /e [1]

(b) Find the speed when t = 5.

Answer .8 [1])

(c) The distance travelled from ¢ = 0 to = 10 15 equal to the distance travelled from
=10 to = 10+Ek.

Fmd k.

Answer k= o [3]
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6 (a) Complete the fable for »= gtﬁ +2r—xh .

x =3 -2 -1 0 1
¥ 34 | 08 |06 0 14 | 24 | LB

]
i
e

OMN1821/5 [
(b) Draw the graph of »= %{ﬁ +2x—x?) for—3=x=4.
Vi
&
¥
3 i) 1 0 i 2 3 1x
—2
—]
(3]
(c) By drawing a tangent, estimate the gradient of y = %ﬂi +2x—x%) at(-2,0.8).
Answer — 1 |
(d) Use your graph to solve the equation x(6 +2x— x%) = 10.
Answer - [3]
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T A rain wavels betwesn two stations, starming and finishing at rest.

For this journey it

= accelerates vmiformly, from rest, for the frst 30 seconds undl it reachss a speed of 20m's
wavels at 3 constant spesd of 20m's for the neect §0 saconds

= slows down uniformly for the last 20 seconds wniil it stops.

OVBI1EM1224
{a) ©Omthe gnd, draw the speed—time graph for this jourmey.

[

20

Speed
(m's)
10

i 1 20 30 40 50 &0 70 80 @0 100 110 15"-
Time (seconds)

[2]
(b} Calculate the distance betwesan the stations.
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OUH1821/5
8 (a) Complete the mble for » = T(6 +2x —x7)
x || —3 — —1 1 2 3
|| s4 | og | —os 14 | 24 | 18

(b} Draw the graph of J.-=§{ﬁ+1.—ﬁ*_. for —3 =5 x = 4.

¥

&

%]

bt

%]

{c} By drawing a tangent, estimate the gradient of » =%{1’:-+11 —x3) ar{—2, 0.8

{d} Tse your graph to solve the equabon x{& +2x— x3) = 10

Arswar

Aresdnar

ul

[1]

[=]

Y |

L [3]
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MTIETL1E

b
[

[

o 0 41 &0 ED 100
Tima (seconds])

The sp=ed-time zraph shows the motton of a car.

(a)

(&)

Dhesqmibe folly the motton of the car represented by each of the lines 48, B and CFF on the zraph
AE has been dons for you.
AR Accelerates for the first 20s at 0.9ms*

Find the total distamee mavelled by the car during this mwibon.
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10 The diagram 15 the speed—-ime graph for 60 seconds of a tram’s jouney.
At the beginning of this part of the jouney the fram 1s travellng at » m's.

A MI18/12/25

-

] 0 60

Tmme (f saconds)

Grvmg each answer i its simplest form, find expressions in terms of u, for

{(a) the deceleration for the last 10 seconds,

Answer /2P [1]

(b) the speed when = 35,

Answer o ..mE][]]

{c) the distance travelled duning these 60 seconds.

Answer o ..m][}]
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11  (a) Complete the table for y =% — 3x+2 M/T18/22/6
x —1 0 1 2 3 4 5 i] 7
¥ 2 —0.35 —2 —235 —2 —0.35 2
(1]
(b) Draw the graphof »= z—_—ix +2 for—l =x=7.
¥
F )
6
4
2
-1 0 1 2 3 4 5 & 70X
—2
4
[3]
(c) By drawing a tangent. estimate the gradient of the corve atx = 1.5.
ARSWEF [2]
(d) Complete these inegualities to describe the range of values of x where y = 0.
Answer X% e
X B e e 2
[2]

(e) (i) Omn the same grid, draw the line 4y + 3x =12 .

(ii) The x-coordinates of the points of intersection of this line and the curve are the solutions of
the equation 2x° 4+ Ax+ B =0

Find the value of 4 and the value of B.
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12 The diagram is the speed-time graph of a tramn which travels between two stations.

\ O/N1T1122
[

v

Speed
(m/s)

0
0 30 70 80
Tume ( seconds)

Y

(a) Fmd an expression. m terms of v, for the retardation of the train.

Anmwar

(b) The distance between the two stations 15 1.2 km
Find v.

ez 1]

[3]
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13 The diagram 15 the speed-tme graph of part of a tram’s

QN1TAM4
A
L e
Speed
(m's)
12-4----4
04+— - -
0 10 47 &0
Tme (f seconds)
(a) Calculate the speed whent=35.
Answer
(b) Calculate the acceleration.

(c) Calculate the distance travelled from t= 40 to = 60.

-..mfs [1]

e [1]
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14 {a) () The poimts {4, —3) amd (. 5) He on the line £

Find the equarion of lins I. WML TR

AMTWET [2]
(E) The lin= Afis parallel to lme L and passes throush the poiot (—32, 3

Find the squation of line A4

AmTWeET [2]

(b} The mble below shows soms valoes of x and the comesponding vahwes of 3 for ¥ =I+%—3.

a 0.5 1 1.3

[
("]

+ 3 ]

» 3.5 1 0.5 =1 ] 1 1.75 o

{1 Complete the mkla. [1]
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(m) Tisinga scale of 2cm to 1 vt on both axes, draw a honmmontal c-ms
for = x < 7 and a vertical y-axis for 0 = = 4.

Draw the graphof y= r+2— 3 for 05 << 6

[3]
{im) By drawingsa angent, estimate the gradient of the curve at (1. 1)
Ammwer . [2]
vy Usevour zraph to solve the equabon x+ ,i =5

Anmwarc= ... 0T .. [2



14a) The vanables x and y are commected by the equation y =3 +x—
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ra| ¥,

Some comespondmg values of x and v are given in the fable balow.

=3 -2 =1 0 1 2 3 4 5
¥ -1 1.5 3 35 3 15 -1
OMNLTXLT
(1) Complete the table. [1]
(i) Using a scale of 2cm to 1 unit, draw 3 borizontal x-aocs for —3 S x € 5.
Usmg a scale of 1 cm to 1 unit, draw 3 vermical y-axis for —5< y < 5.
2
Diraw the graph of y = 3+.r—I7 for—3&x<h.
[3]

(iii) By drawing a tanpent, estimate the pradient of the curve at (3, 1.5).

Answer e [2]



()

Graphs of functions and Travel graphs
Compiled by : Mustafa Asif

The points of infersection of the graph of y =3 +x —% and the line v = & are
the solutions of the equation 10+ 2x—x* = 0.

(a) Find the value of k.

I £ U1 b §

(b} By drawing the lins 3= &k on your graph, find the solutions of the aguation
10+2x—x" = 0.

ARFWEF e [2]
(b) This is a sketch of the graph of y = pa*, where a == 0.
The zraph passes through the pomts (0, 4) and (2, 38).
I.I:‘
(0.4
T ==
() Write down the value of o
ARTWEF e [1]
(itfy Find the value of a.
ARTWEF e [1]
(iii) The graph passes through the point (4, g).

Find the value of g.
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. MTIT1120
Towm—725
20 .
15
Diistance
from
village 1o
(i)
5
Villags i
1100 1110 1120 1130 1140 1150 1200
Time

The distance-time graph shows the journey of a red bus travelling from a village to 8 town

{a) Find the total length of time for which the bus is stopped during the journsey.

Answer o ImIERS [1]

(b} Find the average speed of the bus over the whole journey from the village to the town.

Answer o JEmih [1]

{c) A yellow bns leaves the town 2t 11 25 and fravels non-stop along the same road to the village at a
constant spesd of 50km'b

{I) On the graph draw the distance-tmes sraph for the yellow bas. [1]

{if) Arwhat tme does the yellow us meert the red bus?

Answer e [1]



Graphs of functions and Travel graphs
Compiled by : Mustafa Asif

17 The dizgram is the speed-time zraph for 25 seconds of 3 car’s joumey:

i MTI7/1218
¥
Speed 171---- - ; .
{m's) i i
! !
| |
3 15 5
Time(f seconds)

The car slowrs down uniformly from a speed of vou's to a speed of 12m's in 15 seconds.
It then travels at constant speed for a farther 10 seconds.

(a) The retardation of the car is 0.4me

Caloulate the valus of v.

Amswar v= [2]

(b} Calculate the distance wavelled by the car from ¢ = 0 to f = 25

Answer -m [2
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The table below is for y=x*—3x—1._

15

il

-1

L]

—19

ALTITZ2LS [1]

{a) Complete the able.

p=x'—3x—1.

b} Om the grd, draw the graph of

1}

[3]
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{t) Usevyourgraphtosolve x¥—3x—1=0.

Anrwer x=

(dy Trse your graph to estimate the gradient of the curve when x= —1.5.

Answer

(e} (1) ©Ounthe grd draw the graphof y=4x+ 3.

[2]

[2]
[1]

(if) The line p=4x+3 and the camve .]r=x3—3x—] can be wsed to solve the equation

*=ax+b.

Find the values of g and 5.

Answer a= b=

(i) Ulse vour graph o find one of the negative solutions of P =am+d.
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19 The dizgram is the speed-time zraph of part of 2 car’s joumey.

OISR
12_' :
Spead i
(s} !
- i
|
I
0 T t : -
] 5 1 15
Time {f seconds)
(a) Find the speed when 5= §.
ARTWEr e, TS [T
(b} Find the distance travelled by the car from r = 0o = 10
Awswer o _.m[Z

{c} Onthe diagram below skeich the distance-fime zraph for t =010 ¢ = 15.

[

lm--______- = -:'----_____:-__----- b |

e 8 SRS S S

A==

e ——————— -

i

i !

(metves) B04---———-- -Ir--------_-_______ - _i
I !

L )

5 10 15
Time ( seconds)
2]
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A ON16/1227

L |

I:: 1
0 20 k
Time {f seconds)

The diagram shows the speed-time graph of a car which slows down fom 30m's to 12m's in
20 seconds, and then contnues &t a speed of 12 ms.

{a) Find the refardation when { = 10.

Answar m's? [1]

(b) Find the distance iravelled by the car between f =0 and r = 20,

AREWER e m [2]
{c) The distance ravelled b the car between ¢ = 20 and ¢/ = kis 60m.

Find the vahie of k.

Answar E= e [2]
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¥= O1&21/E

|
¥
I

The table shows some valaes of ¥ and the commesponding valnes of ¥, comect o0 one decimal place
where neceszary.

X —1.5 —1 o 1 2 2.5 3 3.5 +
¥ el 0.3 [ 1.2 2.4 34 4.8 6.8 =
{a) Calculsts p.
Amswer . [1]

(b} Om the grid,
= using a sczEle of 2 cm o 1 vnit, draw a3 horizootal r-axis for —2 = x = 4
= using a scale of 1 o to 1 undt, draw a vertcal j-acis for O = p = 10,
=  plot the points from the mble and jomn them with a smooth curve. [3]
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{c) By drawing a tangent, estimate the sradient of the carve st the point where x = 2.5 .

Answer e [2]

{dy (1) ©Onthe same grid draw the soaight line thar passes tarough (—0.4, 00 and (2, 3.8).

[1]
(i) Find the aquation of this line in the form p =my +c.
Answar e, [2]
(iit) Write down the x-coordmares of the points where the line infersects the curve.
Amzwer Xx= o ERd Y — o [1]

{iv) These x-coordmates sarisfy the equaton
1= dx+F.

Find the values of 4 and B

Answer A= ... B=_._. . ........[2]



Graphs of functions and Travel graphs
Compiled by : Mustafa Asif

{a) Conplete the table of values.

b ; 0.5 1 15 2 15 3 E

¥ —80 | -19 | —05 0.5 1.6

[2]
(b)

E

i
B
]
el
o
g
b
in
A
H
L
|
=
B
=
B
=
g
g
e

Crurtegﬁd,d:a“'d:egraphnfl:%—%ﬂx'.'.".:3=E£.1:=E£3.5. [4]
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]
{c) Use your graph mo solve the eg %—%:ﬂ.
= e [11
7 32 . .
{dj) T—;‘::kmdhsaulmeger.
- . oxt 3
Witte down a value of & when the equation ?_?_1 has
(i) omeanswer, = [1]
(i) three snewers. S [1]

{8} By drawing a suitable mangent, esiimate the gradient of the corve where x =—3.

................................................. 31
{f @ Byd:miugamﬂableﬁnemﬁepd,ﬁnﬂxn‘h&u%—%:ﬁ—x.
S e 31
{ii) Theequmnn%—%:ﬁ—xcauhenﬁma&f+m’+ﬁf+a=ﬂl.
Find the values of @, b and .
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23 {a) Complete the table of valoes for ¥ %{xl— 10 .
x a 1 2 3 5
¥ ] —0.45 —06 —015
[1]
(b) Using a scale of 2cm to 1 unit on both axes, draw the graph of 3 = w(x” — 10) for0 €x =
¥, OV 162203
¢ .
2]
{ch

Ey drawing a tamgent, estimpate the gradient of the curve at the point where x = 2.5

Arnswer
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(d) Use your graph to solve the equation f—n{xl—lﬂ}=ﬂ for 0Exgs

ARSWEP X = e O e [2]

(3] Thegmphuf1=%(f—lﬂ]:m¥mermthﬂae graph of 2 straight line I can be nsed to solve the
equation r +10x—80=0 for O&x%5

(1) Find the equation of line L.

(i) Draw the graph of line L on the gnd. [1]

fiii)y Hence solve the equation ¥+ 1x—80=0 for O€x<s.

ARSWEr X= e [1]



Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

Marking Scheme

1(a) Correct graph 2 | B1 for ruled line from (0. 0) to (20, 15)
B1 for ruled line from (their 20. 15) to
(their 20+ 40. 15)
1(b) 0.75 oe 1
2(a) 1.25 oe 1
2(b) Correct smooth curve 2 | BIFT for at least 6 points correctly plotted
2(c 3 -
© y=- %x + 2.4 oe final answer M1 for d-b from correct (a, b) and (c. d)
2 c—da
M1 for correct method to find
y intercept
2(d) line drawn through (1. 3) with B1
negative gradient, crossing the curve
twice
581062 B1
3(a) ()2 1
3(b) 20 1
3(c) 600 1
their (a)
3(d) 4001 10+30 x| —5—— | ft 1
4@ | -85 1
4(a)(ii) | 8 points correctly plotted and joined with 3 | B1 for correct scale
a smooth curve on correct axes B1 for 6 or 7 given table points correctly
plotted on their axes
B1 for smooth curve through all 8 points
on their consistent axes
4(a)(iii)) | 2.5—6.5 (dep on tangent soi) 2 | M1 for tangent atx=1.5 soi
4(a)iv) | -0.85t0-0.95 2| Mlfory=1 soi
5(a) 2.4 oe final answer 1
5(b) 32 1
5(c) 16 nfww 3 | M2 for 1x(44+20)x10 oe =20k oe

or M1 for 4x(44+20)x10 oe. or for 20k

oe = their distance travelled from =0 to
t=10




Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

6(a) —1.6 oe 1
6(b) Correct smooth curve 3 | B2FT for 7 or 8 points correctly plotted
or BIFT for 5 or 6 points correctly plotted
6(c)(1) Tangent drawn at (-2, 0.8) B1
6(c)(i1) -3.1to-2.2 B1 | Dependent on tangent drawn at x = -2
6(d) —2.5t0-23 3 | FT reading their graph at y =2
l4to 1.6 Tolerance + 1 mm
271029 B1 for each one correct
After 0 scored, SC1 for y=2 soi
7(a) ruled line from ( 0. 0 ) to (30. 20) 2 | B1 for a graph with one error
and
ruled line from (30. 20) to (90. 20)
and
ruled line from (90. 20) to (110. 0)
7(b) 1700 nfiww 2 | M1 for a correct attempt to find a relevant area
under the graph.
or B1 for two of 300, 1200, 200.
8(a) -1.6 oe 1
3(b) Correct smooth curve 3 | B2FT for 7 or 8 points correctly plotted
or BIFT for 5 or 6 points correctly plotted
8(c)(1) Tangent drawn at (-2, 0.8) B1
8(c)(ii) -3.1t0o-2.2 B1 | Dependent on tangent drawn at x =-2
8(d) -2.5t0-23 3 | FT reading rheir graph at y =2
l4t0 1.6 Tolerance + 1 mm
2.7t02.9 B1 for each one correct
After 0 scored. SC1 for y =2 soi
O(a) BC: constant speed 18 mv/s for 50 s 3 | Bl for BC correct and
CD: deceleration 1.2 m/s* for 13 s B2 for CD completely correct
or B1 for CD with one error or onussion
If 0 marks scored then SC1 for BC 1s
constant speed and CD 1s deceleration
9(b) 1215 2| Ml for ¥ x 18 x(50 + 85) oe or
one correct area : 180 or 900 or 135
or SC1 for answer 1080
10(a) u 1
10
10(b) u 1
2
10(c) 55u 2 | M1 for attempt to find a relevant area under the
graph. soi by 50u or 5u or 60u




Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

11(a) 5.5.550¢e 1 | Both correct
11(b) | Correct smooth curve 3 | B2FT for 8 or 9 points correctly plotted
or BI1FT for 6 or 7 points correctly plotted
11(c) | tangent drawnatx=1.5 B1 | Dependent on a curve drawn between x =1 and x
=2
-1.7t0-1.3 B1
11(d) ¥x<06t009 x>51t054 2 | B1 for one correct
or SC1 for answers reversed
11(e)(1) | Ruled line passing through (0. 3) 2 | B1 for short or unruled line
and (4. 0) crossing curve twice or for two correct points plotted
11(e)(i1) | A=-9.B=-+4 2 | B1 for either correct or 2x* —9x — 4 [=0]
.2 - D
or M1 for % -3x+2|= 12— oe
After0.SCl for4=-92to-88and B=-421t0—
3.8
12(z ' '
@ 7o !
10
12(b) 20 nfww 3| M1 for 1 x(40+80)xv oe
or B1 for two of 15v. 40v, 5v.
M1 for their 60v = their(1200)
13(a) 21 1
13(b) 18 1
— oe
20
13(c) 420 2 | M1 for a correct, complete, method to find the area.

e.g 1 x (30 +12) x(60 — 40):
12 x (60— 40) + L x (60 — 40) x (30 — 12):
(60 —40) x 30— 1 x (60 — 40) x (30 - 12)




Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

l4(a)i) |yv=-2x—1loe 2 | B1 for answer y = their (-2)x + I,
FT their gradient from (a)(i) where k # their 5
or M1 for 3 = their (-2) x -2+ k oe
14(b){i) | 3.5 1
14(b)(i1) | Correct smooth curve through 8 correct 3 | B2FT for 7 or 8 points correctly plotted
points or BIFT for 5 or 6 points correctly plotted
14(b)(iii) | Clear correct tangent drawn at (1, 1) M1
—24t0-1.6 Al
14(b)(iv) | 0.6to 0.8and4.2t0 4.4 2 | FT reading from their graph at y =2
B1 for one correct
or for y=2 soi
15(a)i) | —4.5-45 1 | Both correct
15{(a)(il) | Correct smooth curve iaT
B2FT for 8 or O points correctly plotted
Or BIFT for 6 or 7 points comrectly plotted
Or Bl for the correct scales drawn
15(a)ii) | —2.4 to—1.6 dependent on tangent drawn 2 | Accept a comrectly formed Ay + Ax isw
B1 for tangent drawn at (3, 1.3)
13(a)(ivifa) | -2 cao
15(a)ivib) | 2 4t0 23 and 4310 4.4 FT reading their graph at v = their—2
Tolerance = 1 small square
B1 FT for one correct
15(b)D) |4 1
15(b)(i) |3 1
15(b)iii) | 324 1
16(a) 11 1
16(b) 30 1
16(c)() | line joining (1125, 25) to (1155, 0) 1
17 18 2 — —v
(a) MI for 12 12 -'.
15
17(b) 345 2 | BIFT for a correct partial area: 120 or 225 or

300 or 45 or 180

or M1FT for 12 x 25 +0.5 x 15 x (theirl8 —
12) oe




Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

18(a) 17 1
18(b) Smooth curve through 7 correct points 3 | Mark the curve first
B2 for af least 5 ft plots correct
B1 for at least 4 fi plots correct
18(c) -1.7t0-14.-0510-02.1.7t0 2.0 2| FT
B1 for 2 correct
18(d) 3 to 5 with tangent drawn 2 | B1 for ruled solid tangent drawn
18(e)(1) Correct ruled line drawn 1
18(e)il) |a=7.0=4 2 | B1 for one correct or
a=68t072andh=3.8104.2
18(e)(iii) |-24to-2.10r-0.7t0-0.5 1|FT
19 (a) 10.4 or any equivalent 2% | MI for 2= 4 % oe
or B1 for 6.4 oe: or for 1.6 oe: seen
(b) 80 2% | C1for 140
or M1 for 10 x (4 +12)/2 oe
(©) Curve, concave upwards, from 1¥ independent
(0.0) to ( 10. their(b )
1 ‘Il._
Straight line from independent

(10, their(b)) to (15. 60 + their(b))




Graphs of functions and Travel graphs

Compiled by : Mustafa Asif

20 (a) (-)0.9 oe 1
(b) 420 2% M1 for %x-_'-‘Ox(12+30) oe
(© 25 2% | M1 for (k—20) x 12 =60 oe
orClfork=35
21 (a) 0.2 or 0.21[2...] 1
(b) Correct axes Bl
Correct shape curve through 9 correct B2 B1ft for at least 7 correct points plotted
points
(c) Clear. correct, tangent drawn M1
221025 Al
(@ ) Ruled line from (—0.4. 0) to (2. 3.6) 1
(i) y=15v+06 or y=—x+= 2 Bl form=15oe
25 orforc¢=0.6 o
or for correct equation in a different
form
(iii) 0and 3.1t03.2 1ft FT intersections of their ruled line with
their curve
(iv) A=241026 1
B=1 1
22(a) 32or3150r3.152103.153 2 | B1 for each
52o0r5190r5200r5.196...
22(b) Correct graphfor 0.5 < x < 3.5 4 | B3FT for 6 or 7 correct points
or B2FT for 4 or 5 correct points
or B1FT for 2 or 3 correct pomts
22(c) | 17to 138 1FT | FT their graph if one answer
22(d)(1) | Any integer k= -1 1
22(d)(11) | Any integer k<-1 1
22(e) | Tangent ruled atx=-3 B1
25104 B2 | dep on tangent drawn at x = —3 or close attempt at
tangent at x = —3
M1 for rise/run also dep on tangent at
x =-3 or close attempt at tangent at x =—3




Graphs of functions and Travel graphs
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22(H)(1) | y =6 —x ruled accurately M2 | M1 for correct line but freehand or ruled line
gradient —1.1 to —0.9, or through (0, 6)
butnoty==6

285<gx<3 Al
22(H(ua) | [a=]8 4 | B3 for 2 correct
[b=]-48 or x° +8x° —48x” —16=0 seen
[c=]1-16 or —x’ —8x" +48x” +16=0 seen
or M2 for correct multiplication by 8x°
or B1 for answers = 8 =48 + 16
2.3 aun
or M1 for wﬂﬁ—x
x-x8
or M1 for correct multiplication by 8
or M1 for correct multiplication by x°
23 (a) 3.75 1
(b) Correct curve ft 2ft | BI for 4 correct plots ft
(©) (031005 ft 2ft | M1 for a reasonable tangent atx =2.5
(d) 0cao (3.05t03.25) ft 2ft | Bl for either
@© @ y=4—x 2 | M for x3+10x—80=052'—:)(.\‘2—10):
ax+boe
(ii) L drawn on the grid ft 1ft Dependent on at least 1 mark in (e)(i).
(iii) 3.55) 1t 1ft Dependent on at least 1 mark in (e)(i).




