38 Section Three — Graphs

1
b L .
Diagram NOT
B(5,7) to scale
P
0 X
4(0,-3)

R,

a) Find the equation of line L. (js;‘s

[3]
b) Write down the equation of the line which is parallel to line L (950:}‘
and passes through the point (2, 10). \
g 2
c¢) Point P lies on the line segment 4B, such that AP: PB=2:3 (:7}
What are the coordinates of P? =
3]
[Total 8 marks]
eMo@‘
2 The lines y = 3x + 4 and y = 2x + 6 intersect at the point M. ( 6 )
SRAn®
Line N goes through point M and is parallel to the line y = %x + 6.
Find the equation of line N.
[Total 5 marks]
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GRAL

3 A straight line, S, passes through the points (a, b) and (c, d). ( 73

Cran®

It is given that: 2a+4=2c
b-6=d

a) What is the gradient of S?

Gradient = .................
3]
b) Line R is perpendicular to Line S and passes through (6, 3). Find the equation of the line.
[2]
[Total 5 marks]
4  James plots the points 4 (5, 7), B (1, 1), C (13, 4) and D (3, —2). He claims he can °)
draw a line perpendicular to 4B that passes through the midpoint of both 4B and CD. “eqyoe
Is he correct? Explain your answer.
[Total 4 marks]
]
Score: I
22
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S 3 ,{,fll.o&
1 This graph below shows y = x? — 3x + a. {C 5 }1
"RAp%
y
- A
i a) Estimate the coordinates of the
i turning point of y=x*>-3x+a
5 SEREE PR i eigsasdenth )
REHEEHE S i
\ HEHH / ‘ V b) Write down the value of a.

AE it ddbninns
1]
, [Total 2 marks]
_'3"'1""__‘21”“1!1_11[ 1111 (') ';""H”T] ””k”'l’!“”‘”“é””“'l”é””l”‘”‘-'x
H
2 The temperature (7)) of a piece of metal changes over time (7) as it is rapidly heated (‘“%"*\
and then cooled again. It is modelled by the equation 7'=—-5¢ + 40z — 35. %“,j
T
60— a) Plot the graph of T'=—-5#+ 40t — 35
. on the grid.
40
E 3]
20
] b) At what time did the metal reach its
E highest temperature?
0:1'llll"'|"“l"“ t >t
. | SENEV IR INRE SRESL THAR] IREEN RN F= e
; 1]
—-20- : .
3 ¢) Using your graph, solve the equation
] =5£+ 40t—35=20.
40
E= crrererrenns and = .....ceeee.
[2]
[Total 6 marks]
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3 Sketch the graph of y = 2x* + 10x — 12. Label the turning point and (“‘é"’}

any points where the curve intersects the axes with their coordinates. ‘7.

41

[Total 4 marks]
Q.&AQ&‘
4 Find the turning point of f(x) =x*—4x + 6. { §
' R
(cevnniiainn. ) e )
[Total 4 marks]
Exam Practice Tip Score
If your curves aren't nice and smooth when you plot your quadratic graphs, you can be pretty sure you've
gone wrong somewhere. Also keep an eye out for those sneaky turning point questions — complete the
square if you can't find the exact turning point using your values or from the graph. 16
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_ HarderGraphs

s : @RAQ
1 Sketches of different graphs are shown below. ( 63
Sian?
A y\ B A/ C f\/
A - / A - A -
0 x () g [9) c

Match each equation below to one of the graphs above.

S 1
a) X+ 1 b)y=<5> ............... c) YT s
[Total 3 marks]
GP‘AQ@‘
2 This question is about the function y = x* — 4x* + 4. ( 6 )
Sian®

a) Complete the table below.

x | -1 |05 0 0.5 1 1.5 2 25 3 35 e

y | -1 [2875] 4 |3.125| 1 |-1.625| 4

[2]
b) Use your table to draw the graph of y = x*> — 4x*> + 4 on the grid,
for values of x in the range -1 < x < 4. 2]
y
A
6 = . . .
§ c¢) Estimate the solutions of the equation
3 X —4x*+4=0.
47
- [1]
5 . [Total 5 marks]
||||||lll:|||||||T||III|||I||T1I[|l|l||||1l[lllli:x
-1 0 - 1 2 3 -
n RN
. & B;r:'t‘ :a‘s; \a\ ruler to /—:
=2 = oinupthedotsin =
. Z 0 curved graphs S
] ”//\\l\\l\\\l\\\\"\\
4
W :
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ORAS,

3 Sketch the following trigonometric graphs, labelling the points where the }
graphs cross the x- and y-axes and any points where the graph is undefined. %

a) cosx for 0° <x <360°

2]
b) tanx for —180° <x < 180°
31
[Total 5 marks]
: e?-ﬁeé‘
4 A curve has the equation x? + y? = 16. (@? J
Rav®
a) Does this curve pass through the origin?
Explain your answer.
2]
b) Find the values of x for which the curve intersects the x-axis.
1]
[Total 3 marks]
Exam Practice Tip Score
There are loads of different types of graphs to learn — it's really just a matter of practising recognising them E
from their equations until they're all firmly lodged in your noggin. If you're really stuck in the exam, try —
sticking different values of x into the equation and making a rough plot of the graph to spark your memory. 16

® o1 e e e TdeseCmnre




44

Solvngquatlons Using Graphs

1 The graphs of the equations y = . E 5
A
i i
6- Y el

o4}

2 The graph of the curve y = x* + 2x — 5 is shown below.

LN

and y = 2x — 5 are shown below. ( 5)

SRap®

Using the graphs, write down the
solutions to the simultaneous equations

6
Y=%_2 and y=2x - 5.

X = toveveenenseennees s V= cveeersnesaeinaens
X= oo s VT ererreeeeneennee
[Total 2 marks]

@?«A,g@

By drawing a suitable line on the graph, find the solutions of x> +x =6  “egre!
yk
4 ] |
] y=x2+?x—5
e |
[EEERERRENNRE] ||||||i||||1||l|:|||||| EERERRNRERE) > X
5 4 ) - 2 4
aa |
i =l
—7: X T e bwnssasinsnannns
] X= ceeenreneeniennes
60— [Total 4 marks]
Score:
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e&l’q‘a&

1 The diagram below shows a sketch of the graph y = f(x). ( 8 ‘)
®Rav¢
6AY / y=fx) | B
| ~a) On the same axes sketch the graph of y = f(x — 2).

R/ £
/

/ ~ b) Give the coordinates of the point where

[\

your curve crosses the x-axis.

S
o
N
.
Y

T
. (covemreeeneenn et )

[1]

6y [Total 3 marks]

GRAD,
2 The diagram below shows the graph of f(x) for f(x) = P ( 8 }

“CRap®

>

\ oL P3P LT ) Determine whether y = f(x + 1) — 2 has
HHH iHiE 3€ ARG e any real roots. If so, write down their
I i H R coordinates.

........................................................................

b) Estimate the minimum point of the graph of y = f(x — 4) + 1.

ST ) e )
3]
[Total 5 marks]
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3 The graph of y = sin x for 0° < x < 360° is shown on the grids below. - ( 8 i)

®Rap®

a) On this grid draw the graph of y = sin (x — 45)°

S =

LHEE 1

[1]
[Total 2 marks]

: = s g - : = 6?‘40&
4  The graph of y = cos x for 0° < x < 360° is shown below. ( 8 )

CRA0®

2 RS 2) Draw the graph of
P T y = cos(—x) + 1 on the grid.

15 HEE ; 3'   e / [2]

..................................................................................

[Total 4 marks]

Score:
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1

) : ‘ s GRAS,
An electricity company offers its customers two different price plans. ( 3 }
“Rao®
Plan A: 40 - HHHHH
Monthly tariff of £18, plus 10p for each unit used. E SiEE EaE SR ; Plan B
Plan B: —é 30 o it
No monthly tariff, just pay 40p for each unit used. e 3 { Pl/
8 7 P lan A
: : g 20- e
a) Use the graph to find the cost of using *g 1 T
70 units in a month for each plan. o E ‘
10 :
PlanA ............. PlanB .............. E
O _r:"l"";"‘I""lll‘lfl||']""I""""I"'T'i
12 0 20 40 60 80 100

. .. units used
b) Mr Barker uses about 85 units of electricity each month.

Which price plan would you advise him to choose? Explain your answer.

2]
[Total 4 marks]
, = ; 5 (,RAQ&‘
2 Each of the vessels below is filled with water at a constant rate. (6 6 }
RADY
1 2 3 4
Each of these graphs show the depth of water within a vessel in relation to time.
3 < 2] I
= g g =
2 R gL T
O  Time O Time O Time O Time
Graph A Graph B Graph C Graph D
Match the vessel with the correct graph.
Graph A and ....... Graph B and ....... Graph Cand ....... Graph D and .......
[Total 2 marks]
Score:
6
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___ Distance-Time Graphs

GRAG,
1 The distance-time graph below shows a 30 km running race between Selby and Tyrone. ( 3 }
i Rav¢
304
g ] - Selby /
§ 155t
& IR
N 3 ey
2 10 Tyrone |
S
A 53
0 _: llllllllllllllllllll TTTTTTTTT TTT T T[T T T T[T rrrT EARRERRRR ]
0 1 2 3 4 5 6 7
Time (hours)
a) During the race Selby stops at a bench to get his breath back.
After how many hours did he stop at the bench?
.............. hours
1]
b) Who won the race? How can you tell this from the graph?
[1]

........................... km/h
2]
d) During the race, one of the runners injured their leg.
Which runner do you think was injured?
What evidence is there on the graph to support your answer?
2]
[Total 6 marks]

Score: L
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Velocity-Time Graphs =~ |

1 The velocity of a motorcycle is recorded over a minute.

GRAQ,
XY

o~

6)

SRan®

a) Draw a velocity-time graph using the following information:

The motorcycle sets off from a standstill, accelerating at a constant rate for 10 seconds
until it is moving at 10 m/s. It moves at a constant speed for the next 20 seconds.

The motorcycle then accelerates at a constant rate for 7 seconds until it is moving at 24 m/s.
It moves at the same speed for 15 seconds before decelerating until it stops after 8 seconds.

Velocity (m/s)

25

20

15

10

1 0T 1 O O T 0 O T 1 0 O O 1 N e O O T T O

3]
b) Calculate the acceleration of the
motorcycle at 35 seconds.

[1]
[Total 4 marks]

O TTT T[T T T T [ TT T T TTTTT

(e)

IIII[IIIIIIIIIIIII||IIII|IIII.I|II|I|II

Time (s)

2 James rolls a ball down a hill and records its velocity. y
He plots the results on the velocity-time graph shown below. "omv

Velocity (m/s)

\,
TR A AN R AR A R
10— = Remember, the area under the -
1 = graph = total distance travelled. =
E 7\lll‘l\,jlll\ll\l\llll!k\l(lll\!k\,
6- / it ,
4 4t
2
1
0—||||||||| llll[llll"l'|;|]||| ||]|i|]Illllll’]llllillll’||||||

(=]

1 2

10 20 30 40 50 60

/eMo@

Calculate the average speed of the ball.
Give your answer to 1 s.f.

........................... m/s
[Total 4 marks]
Score:

8
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1  The graph of y = x* — 2x is shown below. ( 7

Cran®
y
A
i
wiEn

a) Estimate the gradient of the graph at x =—1

2]
b) Find the average gradient of the graph
between x =—1 and x = 1
2]
[Total 4 marks]

S

2 The graph below shows how the velocity of a moving vehicle changes over time. (

60

@RAQ( %

8)

R A

a) Find the average acceleration of
the vehicle between 5 seconds and

50—

25 seconds.

405 ! / 1” |

g a2 i T
E - / HHE \ ........................... m/s?
= 2031 e e
> I e e b) Estimate the acceleration of the
10 F vehicle at 45 seconds.
0 S RaaEEEEERERERS TTTTT TTTT TTTTTTTTT TTT T T[T T T[T I T [TTTT TTT T [TTTT IERER
0 10 20 30 40 50 60 70
Time (s)
........................... m/s?
2]
[Total 4 marks]
Score:
8
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