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(a) In the square ABCD, A has coordinates (—2, 1) and B has coordinates (1, 5).
C has coordinates (a, b), where a and b are both positive integers.

Find the coordinates of C and the coordinates of D.
You may use the grid to help you.
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1) Gradient (m)

m = M2 "\41
X2 = %X,

Example: ﬂ’\e. Po‘ll/llf A (9,1%) 0\V\c\ the PoiV\’r E(—\,'l)
Work out fle a\‘mdiem‘ ot he.
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2) Midpoint

= (2 gan)

Example: TkL Po'll/\jf A (9,1%) 0\V\A the Poil/\{‘ E(-\,’l)
Work oqu the m]clyo'mjr of AB .
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3) Distance between point (Length)
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Example: The Po'll/ljf A (91%) md the poim’r E(’\,’I)
Work ot fhe \QV\GJT\/\ of AB .
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4) Equation of line
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4) Parallel lines
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6) Intersection point
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15 s the point (5, = 1) and D is the point (13, 15).

(a) Find the midpoint of CD.

(b) Find the gradient of CD.

ooooooooooooooooooooooooooooooooooooooooooooooooo



(¢) Find the equation of the perpendicular bisector of CD.
Give your answer in the form y = mx+c.

oooooooooooooooooooooooooooooooooooooooooooooooo



(b) P has coordinates (— 1, 3) and Q has coordinates (6, 4).

(i) Find the coordinates of the midpoint of PQ.

(i) Find the length PQ.

(iii) Find the gradient of PQ.

-------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooo



(iv) Find the equation of the line parallel to PQ that crosses the x-axis at x = 2.

-------------------------------------------------
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Functions and Graphs

Number of solutions (roots)

3 2
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%
X— z2x—2x+2 = k

1

3
s one solion ; find valves of k
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3 2
\I\= 13)(—27(—3)(-1—?,
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% 2
X- 2Xx—3x+2 = k
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Functions and Graphs

3 2
V\= 137(—27(—3)(-(—2_
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20 The table shows some values for y = 3x* =2x—1.

-0.5

0.5

15

2.75

(a) Complete the table.

(1]



P21-June2023
(b) On the grid, draw the graph of y=3x’=2x—1 for—1<x<1.5.
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(¢) By drawing a suitable straight line, solve the equation Il —4x-2=0for—-1<x< 15,



10 The table shows some values for y =2"-3.

X

—2

=

0.5

1,

25

g

=2.75

—1.58

-0.17

2.66

(a) Complete the table.

[3]



2" -3 for-2<x<25.
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d, draw the graph of y

gri

(b) Onthe



(¢) Use your graph to solve the equation 2 —3 = 2,



(d) By drawing a suitable straight line, solve the equation 2* —x— 1.5 = 0.






Graphs:Harder Graphs.
Cubic Graphs
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Cubic Graphs

Y = acC+ D ex ~d

\|=( Yo e )

A <O
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Example: §k6\6‘/\ \\= ('X—Z)(X*'\)(X'O
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Example: ék&‘/\ V\= (X-‘—Z)(;—X)(X"\)
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Reciprocal Graphs
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Graphs:Harder Graphs.
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Exponential Graphs
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Trigonometry Graphs
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Graphs:Harder Graphs.

| = o500 for 0<% ¢3¢0
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8 (a) (i) Show thatthe equation y=(x—4)(x+1)(x—2) canbewrittenas y= x°—5x*+2x+8.

(ii) On the diagram, sketch the graph of y = x> —5x% +2x +8, indicating the values where the
graph crosses the axes.

(4]



7 (a) The diagram shows the graph of a function.

A

Put a ring around the word which correctly identifies the type of function.

reciprocal quadratic cubic exponential linear

[1]



(b) (i)

YA
) "
On the diagram, sketch the graph of y = %, x#0. [2]

: o I
(ii) Solve the equation 7y = 2X:



(© @

YA
1 -
L] L] »
0 180° J60- "
SR 1 -
On the diagram, sketch the graph of y = sinx for 0° < x < 360°. [2]

(ii) Solve the equation 3sinx+1 =0 for 0° < x < 360°.



17 (a) Sketch the graph of y = sinx for 0° < x < 360°.

A |

|
0 360

(2]

(b) Solve the equation 3sinx+1 =0 for 0°<x < 360°.



19 (a) On the diagram, sketch the graph of y = cosx for 0° < x < 360°.
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(2]

(b) Solve the equation Scosx+3 = 0 for 0° < x < 360°.



21 Solve the equation 5sinx =—3 for 0° < x < 360°.



23 Solve the equation 3sinx+3 =1 for0° <x < 360°.

..........................
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Differentiation:
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Example:Differentiation

1
-\

Y = X T BX —aX 41 - 2x
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Example:Differentiation

2—
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Example:Differentiation

v - Caxt1) (x-1) \x+2)
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Example:Differentiation

'FO()= 4x +S
ZX
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Example:Differentiation
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Second order derivative

D

Y = X —Pdﬁ: 25 djg’——
A dx

+(X)=X.... 25 tx) = ... SLal i) = ...
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Example: Find second order derivative.
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Differentiation to find a Gradient.

2
‘1 = X+ 1) Differentiating the equation of curve.

2) Find the gradient of the curve at any point by substituting the value for x into 1)...

Tind the @mdicv\‘( of cove af x-
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Example:  Fi,d Yo ﬂlmd\‘cmf ot the %m\;b\ = x3—1zx+1 AT

1) X = -1

2) X= 2
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Gradient of the curve = Gradient of the tangent.

oy Y K Find equelion of tugert o cove
v‘=3<2:r\ at paivr\' (\,2)
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Differentiation for Stationary points (Turning points)
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Example ﬁ"\d j[\/le 5*'4\\:\0%0\“1 VOM\_ O]D curve V\= X?:V 4X -3 ad (le‘f&YVV\'lV\e,.

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates
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4)Second order derivative for Max or Min
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Example  Fnd e sb«howm go‘un‘r of corve | = X —ayr] ad defermine.

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates
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4)Second order derivative for Max or Min



21 A curve has equation y = x> — 12x.

(a) Find the gradient of the curve at the point (1,—11).

(b) Find the coordinates of the turning points of the curve.



12 The equation of a curve is y = x* — 8x2 +5.

dv

(a) Find the derivative, (ﬁ) of y= x%—-8x%+8.

(b) Find the coordinates of the three turning points.
You must show all your working.

-------------------------------------------------



(¢) Determine which one of these turning points is a maximum.
Justify your answer.

(2]



(b) The graphof y= ¥’ =5x*+2x+8 has two tangents with a gradient of 10.

Find the equations of these two tangents.
You must show all your working and give your answers in the form y = mx+c.



12 A curve has equation y = x° —kx* + 1.
When x = 2, the gradient of the curve is 6.

(a) Showthat k=1.5.

[5]



(b) Find the coordinates of the two stationary points of y = x*> —1.5x>+1.
You must show all your working.



(¢) Sketch the curve y = x*—15x%+1.

2]






20

f(x) = 6x—7 gy =x">

(@) Find f(x+2).
Give your answer 1n its simplest form.

(b) Find ' (x).



20 f(x) =6x—7

(¢) Find x when g(x) = f(22).

gy

oooooooooooooooooooooooooooooooooooooooooooooooo



10

(a) Find

(i) f(=3)

(i) g

f(x)=x—4

g(x)=2+3

h(x)

3 X

ooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooo



(i)  f(x) xg(x)x f(x).

ooooooooooooooooooooooooooooooooooooooooooooooooo



(b) Find x when h(x) = g(f(2)).



19

f(x) =7x—8

(a) Find f!(x).

(b) Find the value of x when h(x) = g(

3

1).

4
g() =7+5

h(x) =2"+1

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

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



4 f(x) =21

(a) Find

i) 1),

(i) gf(2).

g(x) =3x-2

h(x)=%, x#0

jy=5"

ooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooo



4 f(x) =21

(b) Find g™ ().

g(x) =3x-2

h(x)=%, x#0 jix)=5"



4 f(x) =2x—1

(¢) Findxwhen h(x)=j(=2).

g(x) =3x-2

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



4 f(x) =2x—1 g(x) =3x-2

(d) Write f(x)—h(x) asasingle fraction.

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa



4 f(x) = 2x—1 g(x) =3x-2 h(x) = l x#0 j(x)= 5"

(e) Find the value of j(2).

ooooooooooooooooooooooooooooooooooooooooooooooooo



4 f(x) = 2x—1

(f) Find x when j ' (x) = 4.

g(x) =3x-2
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Inverse Function

1[(X) = ZX+]

Range of f(x) —> Domain of f (x)

Domain of f(x) —> Range of ()
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Tuveye tinclion Wiey o | Wtimc\ {veYse {UV\Lme )

X
Example: {'(X) = b

find value of x whewn {"'()Q =9
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R+
Example: \’\(X) = 2

find  valve of Wis2)
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107

The diagram shows the graph of y = f(x) for —1.5 <x < 5.

(i) Find f(2).
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(i) Solve the equation

f(x)=0 for—-1.5<x<S5.

o
W

——

R/



(a)

12]

(iii) f(x) =k has three solutions for —1.5 <x <S5 where £ is an integer.

Find the smallest possible value of £.

—

——

I




(b)

y=3x = 12x+7

d
(i) Find the value of

4 B
P when x = 5.



(c) When y=2x"+gx? %= 14x° + 6x.

Find the value of p and the value of ¢.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



3

A line, /, joins point F (3, 2) and point G (— 5, 4).

(a) Calculate the length of line /.

-------------------------------------------------

(b) Find the equation of the perpendicular bisector of line / in the form y = mx+c.



(¢) Apoint H lies on the y-axis such that the distance GH = 13 units.

Find the coordinates of the two possible positions of H.



8

(a) A has coordinates (—2,7), B has coordinates (1,—5) and C has coordinates (5,4).

(v) Find the equation of the line perpendicular to 4B that passes through C.
Give your answer 1n the form y = mx+c.



11 M has coordinates (4, 1) and N has coordinates ( —2, —7).

(a) Find the length of MN.

(b) Find the gradient of MN.

-------------------------------------------------

-------------------------------------------------



(c)

Find the equation of the perpendicular bisector of MN.

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



