TEST 12 li Graphs:of Quady

NAME: oo,

INSTRUCTIONS TO CANDIDATES
Section A (40 marks)

1. Answer all the questions in this section.

2. Calculators may not be used in this section.
3. All working must be clearly shown. Omission of essential working wilt result in loss of marks.
4. The marks for each question is shown in brackets [ ] atthe end of each question.

Time: 45 minutes

1 The diagram below shows the graph of y = %, On the same axes below, sketch and label the

graphs of
() y= 2
(b) y=—x"+1.

Answer (a), (b)

(2]
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- 2 The diagram shows the curve of y = (x + 1)(3 — x) cutting the x-axis at the points A and B, and
the y-axis at the point C.

(a) Write down the coordinates of A, B and C.

(b} Find the equation of the line of symmetry of the curve y = (x + 1)(3 — x).

(c) Find the maximum value of y.
{d) The point D(2, i) lies on the curve y = (x + 1)(3 — x). Find the value of .

y={x+1DE-x)

B > X
0

ARSWET (@) A= eevvooeersooeresssreeeseeen
i ;R
‘ C = e 3]
(B) coreeeseessessnssessses e [
(€) 3 = sooreessressees s [1]
(@) = eorereoeeesreeesreesn ]

Test 12: Graphs of Quadratic Functions 173

¥ArlAR I :
SioignicD




4.

3 The diagram shows the graph of y=at -2

{(a) Draw the axis of symmetry on the diagram and write down the e

quation of the axis of

syminetry.
(b) Use the graph to find

={.

=2,

(i) the value of y when x = —0.5,

(i) the values of x when ¥
(¢) Use your graph to solve x* — 2x — 4

L1

Answer (a)
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Answer

) [1]
(B) () %= oo R [2]

(1) = rreorreeeeeneeensensene [1]
) R [2]

In the diagram, the y-axis is the line of symmetry of the curve which passes through P(2, 12) and

Qla, 12).
(a) Write down the equation of the line of symmetry. y
(b) Find the value of a. 0t 12) e, 12)
—X
0
ANSWEF (@) vt [1]
(B) @ =oeeeeeerireeresnensrenensienes 1]

x-axis again at the point P.

(a) Calculate the coordinates of P.

(h) Write down the equation of line of symmetry of the graph.
(¢) Find the coordinates of the highest point on the graph.

X

5 The diagram shows the graph of y = 6x — %, The graph passes through the origin and crosses the

0 P
v
i
Answer (@) P = iiniiiinninnnnns (1
(D) e i1}
[€) vt (1]
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2+ x—x

6 The diagram below shows the graph of y

24x—x

(ii) the value(s) of x when y = 1.
(b) Draw and state the equation of the line of symmetry of the graph'y

(i} the value(s) of y when x = 2.8,

{a) From the graph, find

[1]

Answer (b)

L

Answer (a) (@) y

. [3]

(1) X = erveereereremrerrrenenn

(1]
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3%+ Sx—Tfor 0<x < 2.
3x% + 5x — 7 for which x = -3, =2 and —1. Complete

7  The diagram shows part of the graph of y
(a) Plot the three points of the curve y

the curve for -3 <x < 0.
(b) Find from your graph,
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Answer (b) (i) y

T kpdsacissnmssenraseaTees

(D y

(2]

han
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LA

70n — n® for 0 < 1 £ 70.

Test 12: Graphs of Quadratic Funclions

ARSwer () .

70n — r*. The diagram below shows the graph of p

From the graph, find

(a) the number of toys the factory needs to produce daily in order to achieve the maximum

(b) the maximum profit.

wiityvhere p
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laily 9  Aball is thrown upwards from the top of a building. The height, & metres, of the ball above the
top of the building after  seconds is given by the equation /2 = 25 — 5¢2. Diagram I shows the
graph of h =25t — 5F for 0 < 1< 6.
num (a) From the graph, find
(i) the greatest height of the ball above the top of the building,
(i) the value of f when the ball is at the maximum height,
B (iii) the value of ¢ when the ball passes the top of the building again.
; (b) Given that the ball hits the ground 5.7 seconds after it was thrown, find the height of the
N building from the graph.
]
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Diagram I

. vl b

Answer {a) (i)

(1]

(il

H

(iii)
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ASEciion &

o

y=x+ L@ -2

@ y=@x+DE-»
When y =0,
(x+ 1)(3 —x) =0

S+ D)=0  or B-x=0
x=-1 or x=3
“A=(-1,0) and B = (3, 0),

Y=x+1DG-x%
When x = 0,
Yy=O0+DE-0
=3 .
.. the coordinates of € are 0, 3).

(b) Equation of the line of symmetry is x = 1,

€ y=x+1D3-x
When x = 1,

y=({1+DGE-1) ‘ !

= ‘(12)(2) '

< the maximum value of y is 4.

w
7
‘

et}

@D y=G+1E-x
D2, &) lies on the curve.
S A=(24+13-2)
=30
=3
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(a) Equation of axis of éymmetry isx=1.

(b) (@) From the graph,
when y = 2, ¥ = ~1.65 and x = 3.65.

(ii) Prom the graph,
when x = -0.5, y = 2,75,

(¢) From the graph,
the solutions are x = -1.25 and x =~ 3.25.

-y lineof symmelry
F 3 )

Ola, 12) P(2,12)

~ (d) Equation of the line of symmetry is x = 0.
(i.e. the y-axis)

®) a=-2



¥ (&) () From the graph,

Iy when x= 2.8,y = -3,

(ii) From the graph,
wheny=1,x=-0.6 and x = 1.6,

0 . P ox (b) Equation of the line of symmetry is x = 0.5,

7. (@ y=3a"+5-7

When x = -3,

Yy =3(-3)"+5(3)-7
=5

When x = -2,

¥ =327+ 52 -7

(8) y=6x-2" When x =2—1,
When y =0, Yy =31+ 51y -7
fx—x*=10 =9
x(6-xy=0

sx=0orx=6. . -i,l ] =
S P= (6, 0, . o HE BrzrananrnstamerbaieaRRbaudsin 1_:__:EE

i AHIOTE R R

| el
\ i __—i' SRy P A
. v H tH HH - r/{1iiih=rd

(b) Equation of the Jinc of symmetry is x = 3. fas STETH R : i
. :; i 4 ﬁtfl unNR 'T?i,,
&) y=6x-% [ SkEricaEE (Ribecsyy Q

When x = 3, RER i T ji‘f’ir"] r‘f‘.[;:,, “_l]':% )

y=6(3)-3" e A Eie

=18-9 : ) ) '
=0 : I
<. the coordinates of the highest point are (3, 9).' s
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~ . . (b) (i) From the graph,
: H A ; when'x=-23, y = -2.5,

PEENEERIR: : = : . (i) From the graph,
f the minimum value of y is -9,

b
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(iii) From the graph,
the solutions are ¥ = -2.55 and x = 0.9,

)
N pre gy

b ;
¥ } ran
By R g
’ i x)
o2
by
+
1
T
T
T
=
T )
2
o
3
o
T
T
Tt

<

e
:
1
‘

.
T
:
:
;
;
:

po

\ i h iRy i T T 7
e e
e _1_!- ] S ERALL ﬁ%&:_‘ & 1:%1I jir:- yidds i,,l'_:: haw H
S U aHIE R e R e
HHlH seneR I IoT T ERIB i T i :
N HEA \H 200 AR RIS il T et
I ¢ ;Eli_rif 1t talT] i r\t' 5T hs
v i M HH
S8 \ e _%FJ;.’ /]L: LTHHHE 131
ifiii - ,:i it AN ElE
a5 H \e Feil e AEHHH] T H
T = 600 i H i: -
1 T11T o i 1A 1 piiabla ]
ST g il I\
A LRI i A\
A0 e : \
g 3 i Hitii 2 :[ Hi \H
el B
: ¥ E: Ry - 1 H FHF HH H \i_7 Hi
e N
1EHTY H 1 214, H H 11 I
Al O s O g

(8) From the graph, the factory needs to produce
35 toys daily in order to achieve the maximum
profit, :

(b} From the graph, the maximum profit is $1220.
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(a) (i) Greatest height = 31 m <— Frori the graph
- find the maxtmum'
() ¢=2.3 value of lha curve.-
(ifjr =3 Find the value of ¢ correspondlng fo-
the greatest height. ‘

*At t = 0, the ball is thrown upwards from the top of the -
building, i.e the top of the building is at & = 0. To find the’ urne'
when the ball passes the top of the building again, find the: :-E
value of ¢ when the curve cuts the f-axis again, i.e, ¥ =15,

(b) height of building =20 m  ging from the fraph

the value of h when, :
‘=5 7




