CHATHAM GRAMMAR SCHOOL FOR BOYS

MATHEMATICS DEPARTMENT

PURE MATHEMATICS

Cl1

REVISION GUIDE

The following revision guide is designed for students whom have taken the course and
are ready to revise. It contains key points that will help you revise and exercises so
that you can practice your skills. When you are ready try the examination style paper
at the back.

If you have any problems you must ask your teacher or Mr Wellings.

The key to success is hard work!
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Key points to remember

You can simplify expressions by collecting like terms.
You can simplify expressions by using the rules of indices.

() a"Xa"=amtr w an=Ya

(i) a"+a*=a"™" vi) (@™"=a™

(iii)) a™™= ;1; (vii) a® =1

iv) am =Va

=

You can expand an expression by multiplying each term
inside the bracket by the terms outside the bracket.

&

Factorising expressions is the opposite of expanding
expressions.

&=

A quadratic expression has the form ax* + bx + ¢, where
a, b and c are constants and a # 0.

x2 — y* = (x + y)(x — y). This is called a difference of squares.

You can write a number exactly using surds.

The square root of a prime number is a surd.

BEEER

You can manipulate surds using these rules:
. Va
) Vab=Vax b i \f— _Va.
(i) Va axX Vb (ii) Py

The rules to rationalise surds are:

E
=

1
(i) for fractions in the formv——, multiply the top and bottom by Va
a
| 1
(i1) for fractions in the form PRV multiply the top and bottom by a — Vb
a+

1
(iii) for fractions in the form PR multiply the top and bottom by a + Vb.
a—




Revision exercise 1

1 Simplify:
(a) 3x% X 4x> X 2x3 (b) (8y*)? + 4y*
2 Factorise:
(a) 92> — 4y* (b) 6y* — 15y
(¢) 12x* —14x—6 (d) 2x* +5x+3

(e) 6 +x—2x2 ]

3 Evaluate:
(a) 167 (b) 64° (© (343)°3
@ (35" © &) © &)

4 Evaluate V245 — 3V45 + 2120, giving your answer in terms
of a\@ where a is a constant.

5 Simplify:
(a) V2 X V8 (b) V6 X V8 X V12
6 Rationalise the denominators of:
1 V2 3V5 +2
@ 3235 ®ETy; 9 asoa

1 1
7 Simpli +
mplly T T V-

8 (a) Express V112 in the form a\ﬁ, where Va is an integer.

(b) Express (3 — \/g)2 in the form & + c\/g, where b and ¢ are
integers.

9 (a) Given that 8 = 2%, write down the value of k.
(b) Given that 4* = 81, find the values of x.

10 Find the value of:
(a) 817 (b) 81% (¢) 8177




Test yourself

1 Evaluate (2)*

" What to review

If your answer is incorrect

Review Heinemann Book CI
pages 10-11

Revise for CI page 2
Example 3

2 Simplify the expressions
(a) 3(x +4y") —2(3x + %)
(b) 4x* X 3x° + 6>

(a) Review Heinemann
Book C1 page 1

(b) Review Heinemann
Book C1 pages 2-3
Revise for C1 page 2
Example 1

3 Expand 5(3x — 2) — 35%(2x — 5)

Review Heinemann Book CI
pages 3—4

4 Factorise completely
(a) 4x* + 10x
(b) 16x* —

(a) Review Heinemann
Book C1 page 4

(b) Review Heinemann
Book Cl1 pages 4-6

c) 6x2=Tx~=5
() ox £ Revise for CI page 2

Example 2b

{c)- Review Heinemann
Book C1 pages 5-6
Revise for CI page 2
Example 2a

‘ Review Heinemann Book C1
e rages 9-10

Revise for C1 page 3

(b) 2\/" +\/— 8+ 3\F Exampte 4

6 Ratlonahse the denommators of ' Review Heinemann Book C1
. 4 . V542 o pages 10-11
(a) T—_\/—?; (b) VT =3 Revise for CI page 4
- Worked exam style question 2

7 Express (3 — \/TI)Z in the form a + b\/ﬁ Cheailad - Review Heinemann Book CI
: SR pages 10-11
Revise for C1 page 3
Worked exam style question 1

Test yourself answers

12 2@ 1023 ()2  395+52 4 () 22x+5 () @Gr+3I@x—3) © Qx+D3x-3
5@ 62 ()23V3 6@ —201+V3) B E+VIE+2VT+3V5 7 20— 6V11



| Key points to remember

The general form of a quadratic equation is
y = ax® + bx + ¢ where a, b, ¢ are constants and a # 0.

Quadratic equations can be solved by:

(1) factorisation
(ii) completing the square:

b\2 [b\2 ,
*+bx=x+—| —|= .

(iii) using the formula
x=—b = V(b* — dac)
2a

A quadratic equation has two solutions, which may be
equal. :

To sketch a quadratic graph: .
(i) decide on the shape

0 \/ e e
a<( /\

(ii) work out the x-axis and y-axis crossing points

(iii) check the general shape by considering the
discriminant b — 4ac.

A quadratic equation has:
(i) equal roots when b* = 4ac
(i) real roots when b? = 4ac
(iii) real different roots when b > 4ac
(iv) no real roots when b* < 4ac.

[



‘Revision exercise 2

1 Solve the following equations by factorisation.
@ x*+5x=0 D x*+7x+6=0
() 6x2—-T7x—3=0 @23 -7 +6x=0

2 Complete the square for
(a) ¥+ 12x (b) 5x* — 12x (¢) 5x*+ 15x

3 Solve by completing the square
5-2x—3x*=0

4 Solve the equation x* + x — 9 = 0 leaving your answers in
surd form.

5 (a) Solve 2x +3)*=4
(b) Solve 2x* + 7x = 11 using the formula, leaving your
answers in surd form.

6 Solve the equation 5x2 — 3 = 5x.

7 Sketch the curves with the equations
(@ y=62—7x—3 b)y=—x>+4x+5 -+

8 Solve the equat10n 4x* + 4x — 7 = 0 giving your answers
in the form p * V2, where p and q are real numbersto
be found.

9 (a) Solve the equation 4x? + 12x = 0.
- (b) f(x) = 4x*>+ 12x—+c;where c is a constant.
Given that f(x) has equal roots, find the value of ¢ and
hence solve f(x) =

10 (a) By completing the square find, in terms of k, the

. X You may need to do chapter 3
roots of the equation x> + 2kx — 7 = 0.

before you try this question

(b) Show that, for all values of k, the roots of
x? + 2kx — 7 = 0 are real and different.

11 fx)=x*—4x+9
Express f(x) in the form (x - p)? + ¢, where p and g are
constants to be found. ,

12 Given that f(x) = 15 — 7x — 2x*
(a) find the coordinates of all the points at which the graph
of y = f(x) crosses the coordinate axes.

(b) Sketch the graph of y = f(x).

You may need to do chapter 3

13 Find the value of k for which the equation x> + 10kx + 2k = 0, befor . :
efore you try this question

where k is a constant, has real roots.

14 ;Giygn that for all values of x 7
~32 + 12+ S=prtqPtr
(a) find the values ofp,gandr.
(b) Hence or otherwise find minimum’ Values of 3x2 + 12x + 5
(¢) Solve the equation 3x* + 12x+5=0.




M What to review

1 Solve by factorisation
(@) 2 —3x—10=0
) 23 +3%2+x=0

If your answer is incorrect

Review Heinemann Book CI
pages 15-16

Revise for CI page 8
Example 1

2 Solve by completing the square
‘x2+10x+'6=0 :

Review Heinemann Book C1

-~ pages 1819

Revise for C1 page 8

- Example 2

3 Solve by using the formula
3x2—5x+1=0

Review Heinemann Book C1
page 20

Revise for CI page 9
Example 3

4 Sketch the graph of

Review Heinemann Book C1

= mpages 2IudRe e

=G =B

- Revise for CI page 10

Worked exam style question 2

5 Fmd the values of & for Wthh the equatlon 2x2 + Skx + k 0

Where k is.a constant has real 100ts

Review Heinernann Book C1

-page-22; Frnmplﬂ 15and.

Revise for CI pages 9-1 0
. Worked exam style questions 3

cand 1+

Test yourself answers :
1@s=25 ®=0-h1 25=-52VD 32=2




Key points to remember

You can solve simultaneous equatibns by elimination or
substitution.

You can use the substitution method to solve simultaneous
equations where one equation is linear and the other is
quadratic. You usually start by finding an expression for x
or y from the linear equation.

When you multiply or divide an inequality by a negative
number, you need to change the inequality sign to its
opposite.

To solve a quadratic inequality you:

(i) solve the corresponding equation, then
(i) sketch the graph of the quadratic function, then
(iii) use your sketch to find the required set of values.

Revision exercise 3 ' '

1 Solve the simultaneous equations .
3x—4y=6

2 The straight line /; has equation x + 3y — 4 =0.
The straight line /, has equation 3x — 5y — 19 =0.
Find the coordinates of the point of intersection of /; and J,.

3 Solve the simultaneous equations. = ... . ..o
x=3y+1=0 T

4" The curve € has equatlon y2 = 4(x = 2)
The line [ has equation 2x — 3y = g
Find the coordmates of the pomts of mtersectlon of c and L

-5 Solvc' th; ihgquaﬁ@ S e
3— 8x < 12 = 3x

6 Solve the inequality
2+ x(x+3)>a2+6

7 Fmd the set of values of x for which both;f r ‘," ‘j '
1> e
,and,?-,x +4>5x“11

. 8 Fmd the set of Values of x for which




10 Fmd the set of values of x for wh1ch - o

(a) 3x+ 30>9
b)) 2 +Ex =60
~:(c) both3x+30>9andx*+x—6>0

11 The width of a rectangular sport
- The length of the pitch is 20 m
Given that the perimeter of the pitch must be less than 300m,

(a) form a linear inequality in x.
- Given that the area of the pitch must be greater than 4800 m’,
~ (b) form a quadratic inequality in x. '

() By solvmg your mequahtles ﬁnd the set of p0351b1e ’

What to review

If your answer is incorrect

ind the coordinates of the point of intersection of the lines Review Heinemann Book C1

vith equations . pages 25-26
— Revise for C1 page 13
y=6x=> Example 1
and 4x — 3y = 8 S
_Solve the simultaneous equations Review Heinemann Book C1
Ay — ’ pages 27-28
) Y 2')26 . 3 Revise for Cl page 14
yo—xy —xt =11 Worked exam style question 1
‘Find the set of values of x for which Review Heinemann Book C1
I — x(x + 5) < N pages 29-31
MxES) <M =x) =6 Revise for CI page 15

Worked exam style question 2

‘Find the set of values of x for which Review Heinemann Book C1
22— x—28>0 pages 32-35
——_Revise for Cl page 15
Worked exam style question 3

Find the set of values of x for which (a) Review Heinemann

Book CI page 29

:(a) 5%~ 8 32(x D Revise for CI page 15

(b). 34+ 2x>x Worked exam style

(©) both 5x — 8 <3(x — 1) and 3 + 2x > x2 question 2

(b) Review Heinemann
Book C1 page 34
Revise for CI page 15
Worked exam style
question 1

(¢) Review Heinemann
Book C1 page 35
Revise for CI page 16
Worked exam style
question 5

6 Find the set of values of k for which Review Heinemann Book CI
"" pages 21-22 and 32-35

2 4 . =
itk +8=0 Revise for CI page 16
. has no real roots. Worked exam style question 4
- Test yourself answers

|
1@6G-2) 2x=-Ly=3ox=-14y=-23 3x>1 d4x<-3Horx>4
S@x<2 b ~1<x<3 (0 -1<x<2} 6 -8<k<8



Key points to remember
You should know the shapes of the following curves:

i y=x

YA

1 i)y = o

i) y=x

yl

k
(iv) y=— k>0
X
x = 0 and y = 0 are asymptotes

yaA

You should know how to use the following transformations:

(i f(x+ a)is a horizontal translation of —a (i.e. subtract a
from all x-coordinates but leave y-coordinates unchanged).

(i) f(x) + ais a vertical translation of +a (i.e. add a to all
the y-coordinates but leave x unchanged).

(iii) f(ax) is a horizontal stretch of scale factor — (i.e. multiply
a
all x-coordinates by — and leave y unchanged).
a

(iv) af(x) is a vertical stretch of scale factor a (i.e. multiply
all y-coordinates by a and leave x unchanged).

=Y




1

-9

“’The graph ofy= kf(x) passes through the pomt ( 1, 2)

8 Revision exercise 4

The curve C has equation y = 2x* + x2 — x
(a) Factorise 2x® + x2 — x (b) Sketch C

(a) Factorise 5x2 — x3 — 6x

(b) Sketch the curve with equation y = 5x2 — x3 — 6x

The curve C has equation y = x(x*> — 4) and the straight line
L has equation y ~ 5x = 0

(a) Sketch C and L on the same axes.

(b) Write down the coordinates of the points at which C
meets the coordinate axes.

(¢) Using algebra, find the coordinates of the points at
which L intersects C.

(a) Sketch the curve with equation y = 4x* — 3x3

(b) On the same axes, sketch the line with equation y = x

(¢) Use algebra to find the coordinates of the points where
y = x crosses the curve.

The curve C; has equation y = (x — 1)(x + 3) and the curve

C, has equation y = x(7 — x).

(a) On the same axes, sketch the graphs of C; and C,.
The curves C; and C, meet at the points A and B.

(b) Find the coordinates of points A and B.

On separate diagrams, sketch the curves with equations

(@ y=x*-1 b)y=x—-2-1 ©y=1-x

In each part, show clearly the coordinates of any point at
which the curve meets the x-axis or the y-axis.

On separate diagrams, sketch the curves with equations

3
(@y=-—-— —3<sx<3,x#0
x
3
b)y=1—-— -3=x=<3,x#0
x

-3
= —— — 3= S } —_
@y 172 3sx<3,x# -2

The flgure shows a sketch of the curve with equation
y = f(x). The curve has a maximum point at (0, 0) and
passes through the point (4, 0).

On separate diagrams, sketch
@ y=1(-x)

y = f(x)

(b) y =—1(x)

(©) y=1f(x+4)

In each case, indicate the coordinates of points at
which the curve crosses the x-axis and the y-axis.

The' ﬁgure shows a sketch of
where fx) = B+ ax? + bx and a,

b and ¢ ar

curve passes: through -the: pomts (0;0):(3, O)and (5 O) : .

(a) Find the value of a and the value of b.

~(b) Find the value of k. -




10 The curve Cl; passes through the point(2,‘2') and has equation
y =x*a —x) where ais a positive constant.
“(a) Find the value of @. = (b) Sketch C.-

The curve C, has equatlon y= xz(a — x) + b, where a has ’ .
the value from (a) and b is a constant.

Given that C, passes through the point (1, 3)

(¢) find the value of b.

(d) Write down the coordinates of the minimum point
of C,. ‘

11 On the same axes, sketch the graphs of d

@y=x+1
®y=1-
,(c)y—(l—x)3 o
For each graph, show clearly the coordmates of any pomt
at Wthh the curve meets the x—ax1s or the y-axis. =

The ﬁgure shows a sketch o
y = f(x). The curve passes ‘thri gh the ongm O'and the

. linesy=2and x=1are asvmototes '
~ On'separate d1agrams sketch

(a) y=fx+2)

RN (f S

e (b) y = —1f(x)
(©y=1f(—x) —
In each case, state the coordinates of any points wh

g the curves cross the x-axis and state the equatlons of
any asymptotes «

13 The dmgram shows a sketch of a curve with equatlon
y=1x). ,
: The curve crosses the coordlnate axes at the pomts (0, -1)
'and (3 0) The mammum po1nt on the curveis (1,2).

What t(")’ review

If your answer is incorrect

1 The curve C has equation y = 2x* + x> — 6x Review Heinemann Book C1
. 3 _ pages 3843
(a) Factorise 2x> + x> — 6x Revise for C1 page 24
(b) Sketch C. - Worked exam style question 1
2 (a) On the same axes, sketch the graphs of Review Heinemann Book C1
o (v 1\3 pages 43-51
® y=@=-1D Revise for CI page 25
(i) y = % Worked exam style question 2
(b) State the number of solutions to the equation x(x — 1P =2
3 The curve C has equation y = f(x) where f(x) = x(x — 4). Review Heinemann Book C1
On separate axes, sketch the curves with equations pages 51-59
_ Revise for C1 page 26
(@) y=1(2x) ®y=1(-x) - ) Worked exam style question 3
(© y=1x)+4 @ y=£fx—1

In each case, mark the coordinates of the points where the
curve meets the coordinate axes.



4 v Review Heinemann Book CI
pages 60-61

Revise for CI page 26
Worked exam style question 3

0 k.- ~

1, -3

_The diagram shows a sketch of the curve with equation y = f(x).
- The curve passes through the origin and has a minimum point
. oat (1, —3) and a maximum point at (3, =2).

' On separate diagrams, sketch the curves with equations
@y=fm+1 ®y=fx+) ©y=G

On each sketch, mark the coordinates of the turning points and
 the y-coordinate of the point where the curve meets the y-axis.

Test yourself answers

1 (@) x(2x— D +2) b 2 (@
(b) YA . }Ur.‘ )= o1y (b) 2 solutions
=(x—

PN

/_2 0 ; T
y=2
3 (a) yA (b) " y ‘ e e e
¥y =1(2%) . !
y=1(—x)
0 2 x = 0 %
YA YA
A y=1fE)+4 5!
0 2 x \
0 u x
4
@  yy (b) yA (© YA

(= /T/
Y
I
K
=Y
<
=Y

G, -1
a,-2) -3

m
1,-2)

»=3)

,\
Wl

12



| Key points to remember

I3 1f two lines are perpendicular, the product of their
gradients is —1.

| ® In the general form A
i y=mx+c,
m
where m is the gradient and (0, ¢) is the intercept on
the y-axis. ©,¢) 1
A1
® In the general form
ax+by+c=0, >
0 x
where a, b and ¢ are integers.
, You can work out the gradient m of the line joining the VA
point with coordinates (x;, y,) to the point with (2, y2)
coordinates (x;, y,) by using the formula:
_N"h
m=22_21
XQ - .xl
(x1, y1)
0 x
You can find the equation of a line with gradient m that VA
passes through the point with coordinates (x;, y;) by using .
the formula:
adient
Y=y =m(x = xy) - gralent
A (x1, y1)
0 x
You can find the equation of the line that passes through y4
the points with coordinates (x;, y;) and (x,, y,) by using the
formula:
YTh _XTXx (x2, y2)
2= N1 XX T G,y
0 x
If a line has a gradient m, a line perpendicular to it has a Y4
-1
gradient of —- m
m
L
m
5 —

3



Revision exercise 5

1 A line has gradient £ and passes through the point (—4, 2).
Find the equation of the line in the form ax + by + ¢ = 0,
where a, b and c are integers.

2 Find an equation of the line that passes through the pojnt (—4, —1)
and is perpendicular to the line y = §x + 5.
Write your answer in the form y = mx + .

3 (a) Theliney = —% x + ¢ passes through the point (4, —3).
Find the exact value of c.

(b) Show that the line y = ——%x + ¢ is perpendicular to the
line 12x - 8y +5=0. .

4 A line passes through the points (—6, 6) and (6, 2).
(a) Find the equation of the line in the form y = mx + c.
The line crosses the x-axis at point A and the y-axis at point B.
(b) Work out the area of AOAB, where O is the origin.

5 The line r has equation 3x — 4y — 12 =0. »

(a) Show that the gradient of r is %.

(b) Write down the coordinates of the point where r crosses
the y-axis.

The line s is parallel to r and passes through the point (—2, 1).

(¢) Find the equation of s in the form ax + by + ¢ =0,
where a, b and c are integers.

6 The line n is drawn through the point (3, 4) with gradient -3
to meet the x-axis at point P.
(a) Find an equation for n.
(b) Work out the coordinates of P.
(¢) Find the equation of the line through P perpendicular to n.

7 The line 3x + 2y = 36 meets the x-axis at A and the li\ne
y = %x at B.
(a) Show that the lines are not perpendicular.
(b) Work out the coordinates of A and B.
(¢) Find the area of AOAB, where O is the origin.

8 The points P and Q have coordinates (2, 6) and (6, 4) respectively.
(a) Find the gradient of the line PQ.

Aline [ is drawn through Q perpendicular to PQ to meet the
x-axis at R. ’

(b) Find an equation of 1.
(¢) Work out the coordinates of R.

9 The line /; passes through the points (0, —4) and (5, 6), and
the line /, has equation 3x +y = 4.

(a) Find the equation of /; in the formy = mx + c.
The lines /; and /, intersect at Q.

(b) Calculate the coordinates of Q.



10
11

12

13

14

15

The line [ has equation 5x = 4y + 12= 0. T ,
through the point (1, —6) a.nd is perpendicular tol.

(a) Find an equatlon of m.

(b) Show that the lmes l and m intersect at the point ( 4 2),}"

A line with gradJent % passes through the pomts (5 2)
and (—1,n). '

(a) Find an equatlon ‘of the hne in terms of x and y only.
(b) Work out the va.lue of n.

A hne passes through the pomts W1th coordmates ( 2 4)
and (4, k). v

(a) Find the Vélue ‘of‘ kif 'the lineis
(i) paralleltoand - e
(i) perpendlcular to the line 3x — y = 6 0

‘;fmd the*equatlon Qf Ihe—"-» ne

A

(b) Given that.
formy=mx + c.

The points A(3, 0), B(—3, 2) and C(~2, k) are the vertices of
a triangle, where ZABC =902 -

(a) Find the gradient of the linc AB. ..~~~
(b) Calculate the value of k.
(¢) Find an equatlon of the line that passes through

AandC
ﬁ/

-4

A line passes through the points w1th coordmates (k 2k 3)
and (2 — k, k — 2), where k is a constant.

(a) Show that the gradient of the line is 3 L
(b) Find, in terms of k, an equation of the line.

The line /; has equatiou 4y = x i
The line /, has equationy = 5 — 4x

(a) Show that these lines are perpendlcular

_ " (b) On the same axes, sketch the graphs of [, : and L.

Show clearly-the- coordinates of all points where the
graphs meet the coordinate axes.

The lines /;-and ; intersect at A.

(c) Calculate, as exact fractions, the coordinates of A.

1S



Test yourself What to review B

1 Writey = 2x — 4 in the form ax + by +c¢=0.

If your answer is incorrect

Review Heinemann Book C1
page 66

Revise for C1 page 35
Worked exam style question 1

2 Work out the coordinates of the point where the line
2x — 5y — 3 = 0 meets the x-axis.

Review Heinemann Book C1
page 67

Revise for C1 page 34
Example 1

3 Work out the gradient of the line joining the points
(a, —2a) and (4aq, 4a).

Review Heinemann Book C1
page 68

Revise for C1 page 37
Worked exam style question 3

4 Find an equation of the line that has gradient 3 and passes
through the point (6, —1).

Review Heinemann Book C1
page 70

Revise for C1 page 34
Example 1

5 Find an equation of the line that passes through the pomts

(0, —3) and (7, 0).

Review Heinemann Book C1

-..pages 72=73 .

Revise for CI page 36
Worked exam style question 2

6 Find an equatlon of the line that passes through the point
(—3, 3) and is perpendicular to the line y = 1x+3.

Review Heinemann Book C1
page 77

Revise for C1 page 35
Worked exam style question 1

Test yourself answers
1x-3-12=0 230 32 4y=ix—4 5y=3x—3 6y=2+9

|6



| Key points to remember

A series of numbers following a set rule is called a sequence.
3,7,11, 15, 19, ... is an example of sequence.

"B Each number in a sequence is called 4 term. The nth term
of a sequence is sometimes called the general term.

' A sequence can be expressed as a formula for the nth term.
For example the formula U, = 4n + 1 produces the sequence
5,9,13,17, ... by replacing n with 1, 2, 3, 4, etc in 4n + 1.

A sequence can be expressed by a recurrence relationship.
For example the same sequence 5, 9, 13, 17, ... can be
formed from U,,, = U, + 4, U; = 5. (U, must be given.)

A recurrence relationship of the form

Uk+1=Uk+n,k>1 ne”z
is called an arithmetic sequence.

ﬂ All arithmetic sequences can be put in the form

at@+dy+@+2d)+(@+3d)+(a+4d) + (a+5d)
T 7 T T T T

1st  2nd 3rd 4th 5th 6th
term term term term term term

The nth term of an arithmetic series is a + (n — 1)d, where
a is the first term and d is the common difference.

| B The formula for the sum of an arithmetic series is

S,,=-g—[2a+(n-— 1d]

or &=3W+U

where ¢ is the first term, d is the common difference, 7 is
the number of terms and L is the last term in the series.

Bl You can use = to signify ‘sum of’. You can use 3, to write
series in a more concise way

10
eg. > (5+20=T+9+...+25
r=1

Revision exercise 6 '

1 The kth term in a sequence is 3k — 4. Find the first three
terms in the sequence.

2 The nth term in a sequence is 2n2 — 5. Find  for the term
that has a value of 333.

3 A sequence of terms {U,}, defined for n = 1, has the
recurrence relation U, ., = kU,,,, — 3U,.
Given that U; =4 and U, = 2
(a) find an expression, in terms of k, for Us,.
(b) Hence find an expression, in terms of k, for U,.
(¢) Given also that U, = 8, find possible values of k.

4 Find the 20th terms of the following arithmetic series
(@ —-2,1,4,7,10, ...
(b) 94, 89, 84,79, 74, ...



5 Find the sum of the following arithmetic series

(a6+8+10+ ... to 30 terms
Mb)y16+19+22+... +79

6 Find the value of »n such that
> (6r+1) = 2464

r=1-

7 Find the sum of the multiples of 4 less than 100. Hence or
otherwise find the sum of the numbers less than 100 which
are not multiples of 4.

8 Given that the fourth term of an arithmetic series is 16 and
the tenth term is 13, find ¢ and d.

9 In an arithmetic series the fifth term is O and the sum to three
terms is 9. Find

(a) the first term
(b) the sum to ten terms.

10 A polygon has six sides. The lengths of its sides, starting with
the smallest, form an arithmetic series. The perimeter of the
polygon is 120 cm and the length of the longest side is three
times that of the shortest side. Find for this series

(a) the common difference

(b) the first term.

11 (a) Prove that the sum of the first » terms in an arithmetic
series is

S =2{a+1}
n_—z a

where g = first term and L = last term in the series.

(b) Use this result to find the sum of the first 400 natural
numbers.

- 12 Each year for 30 years, David will pay money into a savings
scheme. In the first year he pays in £800. His payments then
increase by £60 eah year, so that he pays £860 in the second
year, £920 in the third year and so on.

(a) Find out how much David will pay in the 30th year.

(b) Find the total amount that David will pay in over the
30 years.

(c) David will retire when his savings reach £65 000.
Find out how much longer he will have to work.

13 Each year for 40 years, Anne will pay money into a savings
scheme. In the first year she pays £500. Her payments then
increase by £50 each year, so that she pays £550 in the second
year, £600 in the third year and so on.

(a) Find the total amount that Anne will pay in the 40th year.
(b) Find the total amount that Anne will pay in over the
40 years.

Over the same 40 years, Ali will also pay money into the savings
scheme. The first year he pays in £890 and his payments then
increase by £d each year.

Given that Ali and Anne will pay in exactly the same amount
over the 40 years

(c) find the value of d.

18



14 (a) Ap arithmetic series has first term a and common
difference d. Prove that the sum of the first n terms of
the series is

I1n[2a + (n — 1)d]

A company made a profit of £54 000 in the year 2001. A model
for future performance assumes that yearly profits will increase

in an arithmetic sequence with common difference £d. This
model predicts total profits of £619 200 for the nine years
2001 to 2009 inclusive.

(b) Find the value of d.

(¢) Using your value of d, find the predicted profit for the
year 2011.

Mbﬁt to review

The rth term in a sequence is 3r — 2. Find

(a) the 10th term and
(b) the value of r when the rth term is 124.

|

If your answer is incorrect

Review Heinemann Book C1
pages 8384

Revise for CI page 42
Example 1

A sequence of terms {U,} n =1 is defined by the recurrence
relation U, ., = k U, + 7 where k is a constant.
Given that U; = 6,

(a) find an expression for U, in terms of k
(b) find an expression for Us in terms of k.

Given that U, is twice as big as U;

(c) find values of the constant k.

Review Heinemann Book CI
pages 85-87

Revise for CI page 42
Example 2

For the following arithmetic series
5+9413+...+213
find

(a) the number of terms
(b) the 30th term in the series
(¢) the sum of the series.

Review Heinemann Book CI
pages 90-94

Revise for CI page 43
Example 3

The fifth term of an arithmetic series is 16 and the sum of

the first four terms is 49.

(a) Use algebra to show that the first term of the series is
10 and calculate the common difference.

(b) Given that the sum to n terms is greater than 1000, find the
least possible value of 7.

Review Heinemann Book CI
page 92

Revise for CI page 43
Worked exam style question 1

Review Heinemann Book C1
page 94 Example 15

Test yourself answers
1 (a) 28 (b) 42 2 (a) 6k+7 (D) 682+ Tk+7 (©) % —% 3 (a) 53 (b) 121 (o) 5777

4 (@)d=15 (b 31

19



Key points to remember

BN

@ B

B =

ot Y . R
E B BE H

Revision exercise 7

The gradient of a curve y = f(x) at a specific point is equal
to the gradient of the tangent to the curve at that point.

The gradient can be calculated from the gradient function f'(x)

If f(x) = x", then f'(x) = nx"~1. You reduce the power by 1
and the original power multiplies the expression.

d
The gradient of a curve can also be represented by —&X
X

d
-&)—] is called the derivative of y with respect to x and the
X

d
process of finding EX when y is given is called differentiation.
X

d !
If y = f(x), E)yz = f'(x)
dy

fy=x" o = px"~! for all real values of n
x
It can also be shown that if y = ax”, where a is a constant then
dy
) xn—l
dx .a" S

You again reduce the power by 1 and the original power
multiplies the expression.

& f'e) =g’

y = f(x) = g(x) then
dx

o d? .
A second order derivative 18 written as d—}; or f"(x), using
function notation. X

You find the rate of change of a function f at a particular
point by using f'(x) and substituting in the value of x.

The equation of the tangent to the curve y = f(x) at point
A(a, f(a)) is

y — f(a) = {'(a)(x — a)
The equation of the normal to the curve y = f(x) at point
A(a, f(a)) is

y —f(a)= —

(x—a)

1
f'(a)

1 y=x*-—T2+15x+3,x=0.
dy
Find —
n dx

2 Differentiate with respect to x
1
32— 5Vx + —
* TR

3 Differentiate with respect to x

x2 + 2x
24 +
Vx

4 Find the gradient of the curve C, with equation
y = 5x% + 4x — 4, at each of the points (1, 5) and (=2, 8).

5 Find the gradient of the curve C, with equation
y = x> — 8x? + 16x + 2, at each of the points where C meets
the liney =x + 2

6 Find the coordinates of the two points on the curve with
ermatinn v = Y3 — 6y + 2 where the sradient is 6.

20



10

11

Find the coordinates of the two points on the curve with
equation y = x> + 4x2 — x where the tangents are parallel to
the line y = 2x

dx d*x
Given that x = 8 + 12¢ — 67, find T and 7 in terms of 7.

‘The area of a surface is related to the radius of its base by the

29
formula A = 72 + z———
N

(a) Find an expression for O
r

(b) Find the value of r for which % = 0, leaving your
answer in terms of 7.
The volume, Vcm?, of a solid of radius r cm is given by
the formula
V = m(300r — %)

dv
Find the positive value of r for which d— = (), and find the
r

value of V, which corresponds to this value of 7.
(Take 77 as 3.142 and give your answer to 3 significant flgures )

A

The line [ is the tangent, at the point (2, 3), to the curve with
equation y = g + bx?, where a and b are constants. The
tangent [ has gradient 8. Find the values of @ and b.

3 !
12 A curve has equationy = x* +48x™ %, x>0

13

14

15

dy
(a) Show that d— Ax~ 2(x" B), where A, n and B are

constants and find the values of these constants.

(b) Find the coordinates of the point on the curve where the
gradient is zero.

(¢) Find the equation of the tangent to this curve at the point (1, 49).

2
The function f is defined by f(x) = %— + % xERx#0
_ X
(a) Find f'(x) (b) Solve f'(x) =0
‘ 2 3 2
1( )—-( 7 ) ,X#0

(a) Show that f(x) = x — 6x~! + 9x~3
(b) Hence, or otherwise, differentiate f(x) with respect to x.
(c) Find the values of x for which f ") =0

The figure shows part of the curve C with equation
y = f(x) where f(x) = x> — 6x2 + 5%

The curve crosses the x-axis at the origin O and at the
points A and B.

(a) Factorise f(x) completely.

(b) Write down the x-coordinates of the points A and B.
(¢) Find the grad1ent of CatA.




f 16 The figure shows pe%rt of the curve C with
3

equation y = 232 —1x
The curve C touches the x-axis at the origin and c
passes through the point A(p, 0).

(a) Show thatp =6

(b) Find an equation of the tangent to C at A.

B

(Bx — 1y o
17 (a) Show that - may be written in the form
X

N
> giving the values of L, M and N.

M
L+—+=
X X

(b) Hence find the gradient at the point (1, 4) of the curve C with equation y = -

(¢) Find the equation of the normal to C at (1,4) .

18 For the curve C with equation y = f(x), j—y =3x% — 4x — 2
.

Fi d?% 3
(a) dexE

(b) FiI_ld the equation of the normal to the curve C at the
point (1, 2), which lies on the curve C.

Test yourself |

. dy %y
1 Find a and 21; when

@ y=2>—-52+4x+7
(M) y= % +5Vx
(€) y=(2x—9)

12x+7
@y= =

»

A\fx

(3x — 1)?

x>

What to review ]

If your answer is incorrect

Review Heinemann Book Cl
pages 113-115

Revise for CI page 50
Example 1

2 (a) Find the gradient of the curve with equation
y = (2x + 3)(x — 1), at the point with coordinates (2, 7).
(b) Hence find the equation of the tangent to the curve at the
point (2, 7).

Review Heinemann Book C1
pages 117-119

Revise for C1 pages 52-53
Worked exam style question 3

3 Given that £(5) = 8% + 61 %, >0
(a) find an expression for f'(¢)
(b) find the value of ¢ for which f'() =0
(c) find the value of f(¢) for which f'(f) = 0

Review Heinemann Book CI
pages 116—117
Worked exam style question 2

4 Find the equation of the normal to the curve

11 1
= — + — at the point (1, 3
y . x2a e point (1, 3)

Review Heinemann Book C1
page 118
Worked exam style question 3

Test yourself answers

_L
1@ 62-10x+4,12x-10 (b) —6x3+3x 2, 18x 4 —3x
3@4 -3 (b)r=3 (c) 83

32
2

4y=%x+%

(¢) 8x—36,8 (d) —12x 2~ 14x73 24x~% + 42074

2@9 (By=9%-11

27



Key points to remember

. xn+'1
‘[x”dx=n 1+c (n#—1)
. +1
[lwrar=k—tc -1

xn+-l ‘xm+1
+1 +c¢ mF-1,m#*—1)
n+1 m+1

’f(kx”-%lx"‘)dx:k

You can use rules of indices to write the expression in
a suitable form to integrate.

1

(1) \/; = x% (ll) _x7 = xmm- oo i st ot

You can use algebra to simplify expressions before integrating.

Id You can find the constant of integration, ¢, when you are
given any point (x, y) that the curve passes through.

Revision exercise 8

1 Find f BGx2—ix)dx

x3

2 3
2 Find (-—— — 5.x2) dx

5 Find [(x — 2)(3x + 1) dx :
6Find @ [(x+2D)dx ) [Gx+ 2R dx

7 fx) = (2x+3\/)7-§x"1),x>0

(a) Show that f(x) can be written in the form Px? + Qx* + Rx~
stating the values of the constants P, Q and R.

(b) Find j £(x) dx

8 o(x) = (2x + i/)—)gx+1)’.x>0

"~ 7(a) Showthat g(x)canbe-written in-the form Px* + Qx* + Rx_
stating the values of the constants P, Q and R.

(b) Find f o(x) dx

' 4
9 Find f(éxz -+ \3/;) dx
L X
10 Find f <1zx3 — x4 5) dx

11 Find [ (\3/}2 - %)2 d

-

-
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. 12 The curve C with equation y = f(x) passes through the point (4, 3).

Given that
3x—1
f'(x) = _
(%) \/; 5
find f(x).

13 For the curve C with equation y = f(x)

d
Ec)i=x3+2x—6.

Given that the point (2, 5) lies on C, find y in terms of x.

14 The curve C has equation y = f(x) and C passes through the origin.

Given that f'(x) =3x* —2x— 6
(a) find f(x)
(b) sketch C.

15 The curve C has equation y = f(x) and passes through the
point (1, 0).
Giventhatf'(x) = Bx—1D(x—1)
(a) find f(x)
(b) sketch C.

1 Find f 3 — 2% + 5) dx

What to review-

If your answer is incorrect

Review Heinemann Book C1
pages 122—126

Revise for CI page 57
Example 1

2 Find jk(5\/§ —2)dx

Review Heinemann Book C1
pages 126—127

Revise for C1 page 58
Example 2

3 Find j(&x — D+ 1dx

Review Heinemann Book Cl
pages 126—127

Revise for CI page 58
Worked exam style question 1

4 The curve C has equation y = f(x) and the point (2, 3) lies
on C.
Given that f'(x) = 3x*> —6x + 5

(a) find f(x)
(b) verify that the point (1, 0) lies on C.

Review Heinemann Book C1
pages 128-130

Revise for C1 page 58
Worked exam style question 2

Test yourself answers
1x3—4x%+5x+c 22x§—x2+c 32+ -x+c¢ 4 () ®*—-32+5c—3

YA



ffﬁ?Examination style paper

You must show sufficient working to make your methods clear.

:';Xou may not use a calculator when answering this paper.

_ Answers without working may gain no credit.

1 Solve the inequality

43 —x) > 11 — 5(4 + 2x)

2 Asequence U, U,, Us ... is defined by U, = n* — 3n.

(a) Find the value of n for which U, = 40

6
(b) Evaluate » U,
r=1

(3 marks)

(2 marks)

(3 marks)

On separate diagrams, sketch the curves with éqﬁéfidn
@ y=x

b)y=x+1

©y=@(-2y

On each diagram, show the coordinates of any points at
which the curve crosses the coordinate axes.

Find in the form a + b\/g, where a and b are integer
constants

@) (1+V12y
2
® vz

1
Given thaty = 4x> — —
X

d

(a) find =~
dx

(b) find [ydx.

For the curve C with equation y = f(x)
f'(x) = (3 — Vx)?
Given that C passes through the point (4, 7), find f(x).

(1 mark)

"(2 marks)

(2 marks)

(3 marks)

(3 marks)

(3 marks)

(4 marks)

(7 marks)



7 The third and fifth terms of an arithmetic series are 48 and

10

45 respectively.

(2) Find the first term and the common difference of the series. (3 marks)

(b) Find the sum of the first 8 terms of the series.
The sum of the first n terms of the series is zero.

(¢) Find the value of n.

4
For the curve C with equation y = 2x> — 2x + —, x>0
T x
dy d?y
find —and —
(a) fin . an e
(b) verify that the gradient of C at x = 1 is zero
(¢) find, in the form y = mx + ¢, the equation of the tangent
to C at the point where x = 2

The straight line [ is parallel to the line 2y + 5x = 4, and
passes through the point (3, 1).

(a) Find an equation for [ in the form ax + by + ¢ = 0,
where a, b and ¢ are integer constants.

The curve C has equation y = x? + 3x + 2

»

(b) Sketch the graph of C, showing the coordinates of the
points at which C intersects the axes.

(¢) Find the coordinates of the points at which / intersects C.
f(x) = x*> + kx + (k + 3), where k is a constant.
Given that the equation f(x) = 0 has equal roots

(a) find the possible values of k
(b) solve f(x) = 0 for each possible value of k.

Given instead that k = 8

(¢) express f(x) in the form (x + a)?* + b, where a and b are
constants

(d) solve f(x) = 0, giving your answers in surd form.

(2 marks)

(3 marks)

(5 marks)
(2 marks)

(3 marks)

(4 marks)

(3 marks)
(5 marks)

(4 marks)
(3 marks)

(3 marks)
(2 marks)

2.b



’ R'evision exercise 1
1 (a) 24" (b) 16)°

2() Gri2)Gr—25) () H2—5) (0 20x+ 2x—3)

2@ @+HE+D () G+202- )
3@*4 M6 O D3 @5 OF 42V5
5 (a) x4 (b) =24
V3+1 19 + 8V5

6 (a) J3+V5) ) ;— © =

7vV3 8@ 4V7 (b 14-6V5 9 k=3 (b) x=3

10 @) =9 () 27 () %

Revision exercise 2
‘1@=x=0o0rx=-5 () x=—lorx=—6

1(c)x=—-%0r.x=% (d)x=00rx=%orx=2
2@ @+6P-36 () Sx-9-F © Sx+-F
3t a2
+2-—-3 —~7 £V137
5(a) x= (b) 6337
2 4
7 (@) YA (b) YA
0, 5)
%0 (-1,0) (5.0
X

©, -3

8 -1+V2 9 (@x=00r—3 (b) c=9x=—3
10 (@) x=—k=Vie+7 (b) B¥=-TtrueVKER
11 p=2,9=5

12 (@) x=0,y=15;wheny=0,x= —5Sorx =}
12 (b) "

(0, 15)

-5, 0)[ \(%, 0 x

13 k=Zork<0
14 (@) p=3,4=2,r=—7 (b) minimum value = —7
14 (9 x=-2= f

4



Revision exercise 3

1x=4,y=13 2 (53—

3 (=7, —2)and (14, 5) 4 (3, —2)and (18, 8)
6 x>1 7 -3<x<5

9 x<—6orx>2

5 x>—1‘5-‘
8§ —-3<x<12
10 (a) x>—-7 () x<-3o0rx>2 (¢) " 7<x<-3o0rx>2
11 (a) 4x+40<300 (b) x(x +20)>4800 (c) 60 <x <65

Revision exercise 4

1@ 22— De+1) M N 6 @ ) ®) Y=t~ 2)
/’ y=2x2—1=1(x) A
/—1 0 7
2
—1\ /1 K
N N—"3
2 @ —xx—-DNE—-2) b gy .
6 (o) YA
1
3 (a yA 2/ N\3 .
) X -1 1
y=—1x)
, 7 (2) (b)
3 () (0,0),(2,0),(-2,00 (c) (0,0),3,15), (3, ~15) )
4@ -
y = 4x% — 353 /?—ix >
ol I\ x
‘ 3
\ y=— 1=t
x y =1f(x) +1
4 ) 00,65, 1,1 7@
5 @ ” ;71
‘ J = f(x + 2)
\\( . 31 0 g
_3 “ X s /—
L) AL - BB, 12) r = -25/

24



(c) YA

y=1fx+4)

8 (a) (b)
}’1 YT
__4\/) % 0 4\4}
y = f(=%)
y = —f(x)
9@a=-8b=15 (b) k=g
o 11
4
0 x
10 (¢) b=13 (d) (0, 1)
12 (a) (b) "

~

I

|
[\

(-2, o>\ I I S R S
x= -1
Asymptote, x = —1,y =2 Asymptote, x =1,y = —2
13 (a) VA

/ )
0 N

maximum where curve crosses the y-axis at (0, 2)
curve croses the x-axis at (2, 0)

13 (b)

. /o %
x=-1
Asymptote, x = —1,y =2
yll
0 \ *

maximum at (%, 2)
curve crosses the x-axis at (3, 0) and y-axis at (0, 1)

29



Revision exercise 5

1x—5y+14=0 2y=-4x—17 3 3 15 (@) —4Xx3=-1 (b) "

4 (@) y=—3x+4 (b) 24 y=5—4x

5@ 2 ) ©0,-3) (0 3x—4y+10=0 o, ;

6 (a) 2+3y—18=0 (b) 9,0) (¢) 3x—2y—27=0

7@ 3x—3+-1 (b) (12,0).(6,9) (c) 54 b=
8@ — (B y=2-8 (0 40 ©,0)

9@y=2—4 b C-9H 10 (@ 4x+5y+26=0 \Go X
H@y=ix—% (® 3 15 (0 (22)

12 (a) (i) 22 (i) 2 b)) y=x+6
13@ -3 B35 (©y=-—x+3

14 (@) 4 (b)y=%x+(32’f—3>

Revision exercise 6

1-1,2,5 2n=13

3() 2k—12 (b) 2k*—~12k—6 (c) k=7,—1
‘4 (a 55 (b) —1 5 (a) 1050 (b) 1045 6 n=28
£7 1200, 3750 8 a=175,d=—05
9@ a=4 (b) Sp=-5

10 @) d=4 (b) a=10

11 (b) 80200

12 (a) £2540 (b) £50100 (c) 6 years

13 (a) £2450 (b) £59000 (c) 30

14 (b) 3700 (c) £91000 :

Revision exercise 7

132 14x+15 26r—si—x3 3 8P+n?+x7 12 (@ A=3n=2,B=16 (b) (4,32) (c) 2y+45x=14

4 14and—16 5 —5,11and16 6 (2,—2)and(=2,6) 13 (a) x*_lg (b) x= 2
] X
7 G %) and(-3,12) 8 12-121,—12 14 (b) 1+6x2—27x* (¢) x==V3
72 ' 72 15 (a) x(x — D(x—5 -
9 @) 2m— 12 @) r= |22 10 10,6280 @ = DE=3 B L5 © —4
' 7 27 16 (b) y+9x=54
a=-350b=2 17 (@) 9,—6and1 (b) 4 (¢) dy+x=17

Revision exercise 8 18 (2) 6x—4+3x2 (b) Sy=3x+7

1383 —%x*+c 2 —x2- 27 + ¢ 14 (@) ¥ ~x*—6x (b)
32— +e 4 (@ —x ' —2x+i3+c

58 -3x2-2x+c¢

VA

6 @i+ +c (b) 2R +8T+23+c

35 3 1 -2 0
7@ P=2,0=1,R=-3 () ixx+3ix2-6x7+c¢ /
8(a) P=2,0=3R=1 (b) 4x' +2x? + 2" +¢

W
=Yy

9 23 +4x 1 +3xi4+¢ 10 3¢ —2x7 +5x+ ¢
15 ) #®—22+x (b)

3.3 1 3 1
1M 5x3—2x+3x*+¢ 12 2x2 —2x2 —5x+ 11

4
13 Z+.x2—6x‘+9

30

=Y

/10 1



‘Examination style paper
1 x>-3 2@38 (b 28

’3 (a)

YA
10—~
i 7 (@) a=51,d=—3 (b) 366 (c) 69
1 8 (a) 6x*—2—4x7% 12x + 8x 3 (c) y=21x—28
R 9 (a) Sx+2y—17=0
__f _f ) 04+ V T T r-
o2 12 37 9 () "
-5 T ©,0)
] N
' —10- N .
2O 74 ; o (=2,0),(=1,0),(0,2)
! T .
o 1 N _J
-3 3 X s e
9 (c) (—%,7%) and (1, 6) |
(=1,0, 0. 1) 10 @ —2,6 () k=-2x=1 k=6x==3
10 (¢) x+472—5 @ —4+V5
3@ "
‘ 104
5
3 4 5 X
2,0, (0, —-8)

4@ 1B+4B ®2+Y3

)
5 (a) 1222+ 3x* (b) x*+ 7 +C
X

‘ 2 .
6 f(x)=9x + C 4x? — 5
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