Cubic and Reciprocal Graphs (H) - Algebra

PhysicsAndMathsTutor.com

1
1 (a) Complete the table of values fory = > x3-2x+3

X -3 -2

y -45 | 3

when x=-1, 4= ()’ 3(2)43

. )
S8 ry+3 =3

Whea -1, g = Ly a(-) 43
) +243 = 4.5

-1 0 1 2 3

s es | @)

3
when X =i, 4= 2-(1)-201)+3

45| 3 \-5

S L@)-243 =15
whea X =3, gz‘;L%)}-z(sHS

4L ap)-6 +3 =105
2

2 A
> 1
(b) On the grﬂj,(draw the graph of y = 5 x3-2x+3for-3 <x<3

YA
11

10

9
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(c) By drawing a suitable straight line on the grid, find an estimate for the solution of

. 1
the equation 5 xX3-x+4=0

|

3
2 x “xth -0 )-}(—x‘l)

Lx3-lx+3 Xy
2

(Total for Question 1 is 6 marks)
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2 The diagram shows the graph of y = f(x) for -4 <x < 12

4
(036D

12

-2
The point P on the curve has x coordinate 2

(@) (i) Use the graph to find an estimate for the gradient of the curve at P.

M= 3.6-12 @

0 -4

- 00

(if) Hence find an equation of the tangent to the curve at P.
Give your answer in the form y = mx + ¢

'j cmx+c £ 3-ih+ercePf

j = 06kt 30

®

\jJHf‘ﬁ(chf = 3.¢

The equation f(X) = k has exactly two different solutions for —4 < x < 12

(b) Use the graph to find the two possible values of k.

(Total for Question 2 is 7 marks)
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3 Here are six graphs.

Graph A Graph B Graph C
YaA YA VA
\o X 0 X 0 X
Graph D Graph E Graph F
Ya YA YA
0 X 0 F§ X

Complete the table below with the letter of the graph that could represent each given
equation.

Write your answers on the dotted lines.

Equation Graph
2 &
_2 1) |- Y will aways be
y X2 | O posifive

(Total for Question 3 is 3 marks)
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4 (a) Complete the table of values for y = l(x2 +4)
X

X 0.25 0.5 1 2 4 8

y 16.25 8.5 5 4 5 8.5
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(b) On the grid, draw the graph of y = l(x2 +4) for0.25 <x <8
X

y 4
17

16

15

14

13

12

11

10

O
r_—

—

/
\

(2)

(Total for Question 4 is 4 marks)
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where K is a constant.

Given that the coordinates of A are (% a)

find the value of a.
Show your working clearly.

Stationary Pont - éﬁ. =0
dx

O

4 L akx -t ()
da x,"

;
]

akx - 6
xa

o

2k -6

kx3=ig
2

L-F
3 Nk

k=23 @©

2 .
Substtute k:2F and %= 3 MO equation of curve .

e
y-23(5) + =
2

36
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5 The point A is the only stationary point on the curve with equation y = kx> + 16

q=36® 36

(Total for Question 5 is 5 marks)
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6 The diagram shows a sketch of part of the curve with equation y= x*— % where p is a
positive constant.

Diagram NOT
accurately drawn

<V

For all values of p, the curve has exactly one turning point and this turning point is a
minimum shown as the point T in the sketch.

For the curve where the x coordinate of T is =3

(@) find the value of p

4

turning point: 0
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The line with equation y = k is a tangent to the curve with equation y = xX* — —

(b) Find the value of k

tengent -

PhysicsAndMathsTutor.com

16

Jx+—"-’; =0 @

x

3
23 +1le =0

L

—_—

s 'f+8

=I2®

k=y-1 (Total for Question 6 is 7 marks)
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7 Here are nine graphs.

Graph A Graph B Graph C
Ya ya Ya

0 X ——0 % 0 X
Graph D Graph E Graph F
! ya I ya Yya
' 0 %
Graph G Graph H Graph |
YA YA YA
0 % 0 '
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Complete the table below with the letter of the graph that could represent each given equation.
Write each answer on the dotted line.

Equation Graph
\’-'mi"ff(,q)f
“a+ 3
y=-2x+3 C
1
y=-- F
X .......................................................
o o ©
Yy = (x+ D)(x - 1)(x - 2) H

(Total for Question 7 is 3 marks)
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6
8 (a) Complete the table of values for y = "
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(b) On the grid, draw the graph of y = g for 0.5 <x<6

VY 4

12

10

<V

(Total for Question 8 is 4 marks)




Cubic and Reciprocal Graphs (H) - Algebra PhysicsAndMathsTutor.com

9 The curve C has equation y = ax® + bx? — 12x + 6 where a and b are constants.

The point A with coordinates (2, —6) lies on C
The gradient of the curve at A is 16

Find the y coordinate of the point on the curve whose x coordinate is 3
Show clear algebraic working.

3 2
~b 7 a(2) +p(2) -12(2) +6

-6

'

8a+t b - 24 +6

gatyb = 12 - @©

d X
gmdiuﬁ,ﬁ = dax +apbx -2 @

16 = 3a(2) +2p(2) —12
6= (2a+yp -12

tb: 28-12a -2 @

@ inke © -

8at+2§ -124 < |2

-Ya <= -1¢

y = 4(3)3—':‘(3)"41(%) ft,@
108 - 45 -3 +¢

33 @ 23

Y S

[y

il

(Total for Question 9 is 6 marks)
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10 (a) Complete the table of values for y =x*—3x + 2

X -2 -1 -0.5 0 1 15 2

y 0 4 3.4 2

(2)

(b) On the grid, draw the graph of y = x> — 3x + 2 for values of x from -2 to 2

YA
5
Y 4
] ] EELUEEEN ] ] ] ]
/ |
/
/ I
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\
\
-1
X
-2

(2)
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(c) By drawing a suitable straight line on the grid, use your graph to find an estimate for
the solution of

2x°=3x+4=0
Give your answer correct to one decimal place.

2, '—()(.3“396 -I')_))xi

ay:;uhé;+q

3
AL -3A+Y <0

(Total for Question 10 is 7 marks)
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2 1
11 (a) Complete the table of values for y = —(5 - —j
X X

X 0.5 1 2 3 4 5

y 12 8 4.q 3.1 2.4 1.9

0

(b) On the grid, draw the graph of y = %(5 - lj for 0.5 <x<5
X X

12

10

(Total for Question 11 is 3 marks)
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12 Here are six graphs.

Graph A
VA

/I
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Graph B Graph C

> > >
X r X X
Graph D Graph E Graph F
VA VA VA
> L» >
\/ X X X

Complete the table below with the letter of the graph that could represent each

given equation.
Write your answers on the dotted lines.

Equation

(Total for Question 12 is 3 marks)
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13 Here are six graphs.
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Graph A Graph B Graph C
Va VA Va
Graph D Graph E Graph F
Va Va Va
0 X R / X 0 X

Write down the letter of the graph of

10

@ y=— (redproca) with positive values of y)
X2

(b)) y=x-3+3x-x3

©y=-—

(Total for Question 13 is 3 marks)
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14 Here are 6 graphs.

Graph A

YA

[

Graph D

YA

\

X

N

/

<V

~

Graph E

Y 4

/;\/

A

N/,
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Graph C

YA

\/o

\J

<V

Complete the table below with the letter of the graph that could represent each

given equation.

Write your answers on the dotted lines.

Equation

y = sinx

(Total for Question 14 is 3 marks)



