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www.m4ths.com — C1 Indices
(1) Simplify the following:

(@) m*>xm?

(b) m*xm™

(c) 3mx2m®

(d) 5m® x%ms «4m2

(e) m*(1-m*)
M m°+m®
(g) 6m=+3m®
") 8m®
4m*

~ 9Im®x6m
i
0 3m™

(j) m*x(-6m)*

(2) Simplify the following:

(a) (2m?)

(b) 3(m*n)’

(c) (3m‘1n2)3

(d) (3m?)(3m*)

ol
n

(3) Simplify the following:

(a) 3°

(b) a°

(c) 3m°

(d) (6m)’

m° x 6m
e
(e) 3

(4) Evaluate the following:
(a) 2
(b) 37

2 -3
() (g]
(d) 4x2™*
3
(e) 17

41
(f) 4 1X3—2

(6) Write each of the following
with a positive index:

(a) m*
(b) 3m
4
() =
(d) 5m™
2m* )
(E)( 3 ]
(7) Write each of the following

values as a power of 10:
(a) 100

1
®) 5
(c) 0.01
(d) 0.002

(8) Evaluate the following:
1
(a) 252
1
(b) 8°

(© 81%
(d) 160.25
(e) 0.01%°

1
(f) 3x1253
(g) 0.09°° x~/10000

(9) Simplify the following:
@ (m')

(b) (8m3)3

(c) 3(16m-1)3

(d) (625m2n3)‘11 x(81mn)™
(10) Evaluate the following:
@ 8§

(b) 16%1

(c) 273
(d) 810.75
(e) 320.6

4
0[]

© Steve Blades

(9) (3"2 X 27;]

9 15
(h) (1E]

(11) Simplify the following:
(a) (8m*)?
(b) 92 x(m*)”
(12) Evaluate the following:
(a) 25 2
(b) 8°
(c) 3x16 *
0y’
(d) (2—5]
(e) (0.16)_%
(13) Simplify the following:
(a) (4m™) 2x5°

9m®sn? ‘%
(b)( o ]

(©) (2m)~ x(32m?)

25

(14) Find the values ofaandn
such that:

(?>m3)_2 x (9m2)1'5 =am"

(15) The area of the rectangle
below is 96 square units. Find
the perimeter of the rectangle.

m"

3m’

(16) Given, when simplified,
the expression
a3 2 .

X —=X
(2x) 7 (6x") is
independent of terms in X :
(a) Find the value ofn .
(b) Write down the value of the
expression.



www.m4ths.com — C1 — Surds
(1) Simplify the following:

(a) /36
(b) V8
(©) V12
(d) V27
(e) /50
(f) V1200
(9) Va2

" (V3)
Q) (36x/57 );

(2) Simplify the following:
(a) V6 x+/6

(b) V2x+/5

(c) V3x+/6

(d) V2x+/6

() V14 x+7

UNERNE

(@) V2x\/2x+/2

(h) Vaxa

(i) 25 %37

() pyax3p’Ja
J12

W5

(3) Simplify the following:
(8) v3++/3

(b) 2J5++5

(c) 73-243

(d) V2 ++8

(e) +/50 +3.5

(f) V27 + 24312

(9) Va +3V4a® -5/axa

(4) Simplify the following:
(a) vV2(3++2)

(b) V3(4-+12)

© +p(4-3p)

(@ 2/p(1+3/p)

(&) V3(V6—V27)
(5) Simplify the following:
@ (1+\/§)(\/§+4)

)

(b) (4+7)(4-7
(¢) (2-+5)(1-+10)
@ (4=Vp)(5-3/p)
@ (a+8)(a—E)
() a(va+vb)(va-+b)

(6) Rationalise the denominator
of the following fractions:

@ %
(b) %
(d) %
(&) —
NG
227
M 512

(9) v3
i)

(7) Rationalise the denominator
of the following fractions:

1
®

1
0 7

© —

27
N

+
4-7
@ 212

5_J3
(f)\/—

(9)1 \/3—2
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(8) Write — as a single

N

fraction in its lowest form.

—:/f_ =2++/2 find

the values ofaandb .

(9) Given

(10) Solve the equation

3x +4 = /2x + 6 writing your
answer as a rational fraction.

3
(11) Simplify (4p)z x3/p
leaving your answer in the
formap".

(12) Solve the equation

f—%zl

(13) (a) Find the perimeter of
the rectangle below giving your
answer in terms of p .

Jr

3./p-1
(b) Given the perimeter of the
rectangle 38cm find the area of
the rectangle.

(14) The triangle ABC is shown
below.

AC =2 &BC =/3+1.
(a) Find an expression for AB?.
A

ﬁl\
B

c \/§+1
(b) Show the area of the triangle
can be written in the form

Ja+b
a

aandb.

stating the values of

(15) Solve the equation
X2 —24/3x—=7=0
Give your answer in the form

x=+a++b.
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Coordinate Geometry 1

(1) Find the gradient of the line
passing through each set of
points given below:

(@) (2,2)and (6,9)

(b) (4,7)and (2,5)

(©) (-3,2)and (2,-1)

1 3 3
(d) (5,3] and (E.—Zj

(2) The gradient of the line
passing through the

points(p,5)and(1,-7)is 4.
Find the value of p .

(3) State the gradient and y
intercept of the following lines:
(@ y=3x-1

(b) y=-2x+5

© y=3-x
(d) y=3(2x+1)

1
e) y=—=X
(e) y 3
(4) The line y =3x+c passes
through the point (1,5) . Find the

coordinates where the line
crosses the x axis.

(5) State the gradient and y
intercept of the following lines:
(@ 8x+4y-3=0

(b) 3x-2y+5=0

(c) 5x—6y =4

(d) ax+by+c=0

(6) Find the equation of the
straight line with the given
gradient and point in the form
y=mx+c:

(a) Gradient = 3, point (2,1)
(b) Gradient =—1, point (3,-2)

(c) Gradient :% , point (-8,2)

(d) Gradient =0.2, point(S,%)

(e) Gradient=m, point (0, m)

(7) Find the equation of the
straight line passing through the
given points in the form
y=mx+c:

(a) (2,1)and(4,5)
(b) (-1,5)and(2,-3)
(c) (5,~7)and the origin.

1 2
(d) (2§j and (4§j

(8) Find the equation of the
straight line passing through the
given points in the form
ax+by+c=0:

(a) (6,10)and (4,6)

(b) (3,0)and (0.5,4)

(C) (_31 0) and (01 _3)

1
(d) (~1,-3)and (2, Z]

(9) The linel has gradient 4 and
crosses the x axis at the point
(3,0) . Find where it crosses

the y axis.

(10) The line I with gradient 3
passing through the point(2,4)
intersects the line 2x—y=>5at

the point P . Find the
coordinates of P .

(11) Find the distance between
the two given points leaving
your answer in exact form
where appropriate:

(@) (5,6)and (1,3)

(b) (4,1)and (10,9)

(c) (=1,-4)and the origin.

(d) (-1,-1)and (1,2)

(e) (5,3)and (5,7)

(12) Given the distance between
the points (p,3)and (4,1) is

24/5 find the possible values
ofp.

(13) The distance between the
points (10, q) and (q,12) is 10.
Find the possible values ofq.
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(14) Find the midpoint of the
following pairs of coordinates:
(a) (2.)and(6,9)

(b) (4,7)and (2,5)

(c) (-1,5)and(2,-3)

11
(d) (05,3)and (Z"éj

(15) The midpoint of the
points (12,7)and (p,3)is (5,Q).
Find the values of pandq.

(16) Write down the gradient of
a line (i) parallel to and (ii)
perpendicular to the following
lines:

(@ y=3x-1

(b) y=4-2x

(c) x+y=0

(d) 2x+3y =7

(€) px—qy-4=0

(17) Find an equation of the line
(1) parallel to and

(i1) perpendicular to the

line y = 5x+1that passes

through the point (2,4).

(18) The perpendicular bisector
of the line segment AB crosses
the x axis at the point P . Given
the coordinates of Aare

(2,2) and the coordinates of

B are (6,4) find the coordinates
of the pointP .

(19) The lines x+3y—-4=0and
y = mx + 2 are perpendicular.
Find the value ofm .

(20) Given the lines
px+y=0and 2y =3+5qx are
parallel express p in terms ofq.

(21) The line passes through
the point (—1,5)and is
perpendicular to the line
2X+4y+7=0. Linel meets the
line y = 3x+8at the pointP .
Find the coordinates of P .
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Quadratic Functions

(1) Factorise the following
quadratic expressions:

(@) xX*—x-12

(b) 8—6x+X°

(c) x* +3x

(2) Solve the following
quadratic equations:

(a) (x-2)(x+1)=0
(b) (2x+3)(x+4)=0

(c) xX*-2x-8=0
(d) x(x-1) =6

(3) Factorise the following
quadratic expressions:

(@) 2x*+x-1
(b) 3x2 —5x -2
(c) 12x* +16x -3

(4) Factorise and solve the
following quadratic equations:

(@) 2x* -5x—-3=0
(b) 5x* +4x-1=0
(c) 6x*+7x=3
(d) x(2x-1) =15
(e) 0.4x* +x=0.6

(5) (a) Given that the quadratic
equation f(x) =(2x—3)(3x-5)
can be written in the form

f(x) = ax® +bx+c, find the
values of a,band c.

(b) Write down the solutions to
the equation f(x)=0.

(c) Find the solutions to the
equation f(x) =15.

(6) Write the following
quadratic expressions in the

form (x+a)2+b
(@) x*—4x-3
(b) 2—6x+ X
(c) X*+5x+2
(d) X2 +3x

(7) Solve the following
quadratic equations by
completing the square leaving

your answers in exact form
where appropriate:

(@) x*-2x-8=0
(b) x*+3x+1=0
(c) x*+8x =12

(d) 2x* +7x-1=0

(8) Write the following
quadratic expressions in the

form a(x+b)2 +C:

(@) 2x* +4x+7
(b) —x* +5x-2
(c) 7x*+3x+1
(d) 8x+5x2

(9) Solve the following
quadratic equations by
completing the square leaving
your answers in exact form
where appropriate:

(@) 3x*+6x-1=0

(b) 7x*+5x-2=0

(c) 4x(x—-6)=7

(10) (a) Sketch the graph

of y = x* + 4x+1 showing any
points of intersection with the
coordinate axes and the
coordinates of the minimum
point.

(b) Sketch the graph

of y = 2x* +5x — 4 showing any
points of intersection with the
coordinate axes and the
coordinates of the minimum
point.

(c) Sketch the graph

of y =3-5x—x* showing any
points of intersection with the
coordinate axes and the
coordinates of the maximum
point.

(11) (a) Given that the quadratic
expression 2(x+0.75)> -1 can
be written in the form

ax? +bx+c . Find the values
ofa,bandc.

(b) Solve the equation
2(x+0.75)* ~1=0 giving your
answers in exact form.
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(12) Use the quadratic formula
to find the solutions to the
following equations. Give your
answers in exact form where
possible:

(@) xX*-3x-8=0

(b) 0=2-10x+X°

(c) 3x* -2x—-4=0

(d) —x*+7x-1=0

(e) 7x* =1+5x

(f) 0.3x+1.2x*-25=0

(13) Part of the graph of

y =4x*—-12x-19is shown
below. The curve crosses

the x axis at the points Aand B
and the y axis at the pointC .

C

(a) Write down the coordinates
of the pointC .

(b) Find the length of the line
segment AB giving your answer
in exact form.

(14) In completed square form
the equation y = x* + px+qcan
be written as y = (x—2)” -5
(a) Find the values of pandq.
(b) Sketch the graph of
y=(x- 2)2 —5 showing any
point of intersection with the
coordinate axes.

(c) Label the minimum point
M on the graph and write down
its coordinates.

(d) The graph crosses the x axis
at the points Aand B . Find the
area of the triangle AMB giving
your answer in exact form.

(15) (a) Find the solutions to the
equation px®> +gx+r =0 in
termsof p,qand r.

(b) Giventhat p<0O<r<q
draw a rough sketch of the
curve y= px> +0x+r
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Simultaneous Equations

(1) Solve the following linear
simultaneous equations
forxandy :

2Xx+y=4

@ Ly
5x-3y=3

®)
X+2y=14
x—%yzo

(©) 13
_X+2y:__
3 4

(2) Solve the following
simultaneous equations:

y=x+1

(a) 2
y=X"+X
y=1-X

(b) 2
y=x"-11
y=3x"+9x-1

(©)

y=X>+4x+2

(3) Sketch the graphs
ofy=4—xandy = x*+5x on
the same set of axes showing
any points of intersection with
the coordinate axes.

(b) Find the coordinates of the
points where the graphs meet.

(4) Solve the following
simultaneous equations:

@ X+y=3
a
xP—y*=21

X+y=3

() I
X“+y =5
X?+2y? =6

© g
y—-3x=5

(5) Solve the following
simultaneous equations:

X—2y=-8
(a) 2
Xy+y° =3
xy+x2:i
18
(b) .
X+y——=0
6
12
X=—
(©) y
2X-y-5=0

(6) The diagram below shows
the line with equation y=x-1
and the circle with equation

x* +y?=25. The line
intersects the circle at the
points Aand B . Find the length
of the chord AB in the

form p\/a.

=]

A #ra5P =95

(7) (a) Sketch the graphs of
3x=4y and y:4—8 on the
X

same set of axes showing any
points of intersection with the
coordinate axes.

(b) Find the coordinates of the
points where the graphs meet.
(c) Write down the x coordinate
that lies on the line3x =4y but

not on the curvey = 4—8.
X
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(8) The graphs of x> + y* =36
and 2x* + y* = 45 are shown
below. The graphs intersect at
the points A, B,C and D . Find
the area of the rectangle ABCD
giving your answer in exact
form.

(9) The dimension of
rectangular room are y +1and x,

y > x as shown in the diagram

below.
y+1

X

Given that the area of the room

is 28m? and the perimeter of the
room is 22m, find the length of
the diagonals of the room
giving your answer in exact
form.

(10) The diagram below shows
the graphs of y = x*-3x-5
and y =1-2x—x*. The graphs
intersect at the points Aand B .
A

Show that the straight line

passing through the

points Aand B has gradient
35

14

y=x>-3x-5
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Inequalities

(1) Find the set of values of x
which satisfy the following:
(@ 2x>1

(b) 3x-1<6

(c) 2-5x<-3

(d) 4-0.2x>3.6

(e) 2x—1<3x-5

(f) 3(x-1) >5(2-x)

(9) 2(3— px) < 4px—q

(2) Solve the following
inequalities:
(a) (x-1)(x+2)<0

(b) (2x-1)(x-3)<0
(c) (1+4x)(2-3x)>0
(d) (0.3x-1)(3x+5)>0

(3) Find the set of values of x

which satisfy each inequality:

(@) xX*-x-6<0

(b) x*+2x—-8>0

(c) 10x2 +20x—80> 0
(d) x*+3x<10

(e) 2-x-x*>0

(f x*>x

(9) 2x* <4x+96

(4) Factorise and solve the
following inequalities:

(@) 2x*-5x-3>0

(b) 10x* +3x-1<0

(c) 4—7x—-2x*>0

(d) 6x* <4-5x

(5) Find the set of values of x

which satisfy each inequality:

(@) x*—4x+1<0
(b) 2x* +8x—-3>0
(c) 3x—-x*>1

(6) (a) Find the set of values of

X that satisfy x +1<0.
(b) Find the set of values of

X that satisfy (x —1)(x+2) < 0.

(c) Find the set of values
of x that satisfy bothx+1<0
and (x—1)(x+2)<0.

(7) Find the set of values
of x that satisfy both

7x>4-2x?and2x-3<0.

(8) The sketch below shows a
plan of a living room. The

length of the room is (2x-1)

and the width of the room is
(x+1) where x is measured in

meters.

(2x—1)

(x+1)

Given that the area of the room
must be at least 135 square
meters and the total length of
the walls cannot exceed 54
meters

(a) Find the set of values

of x that satisfy both constraints.
(b) Hence find the maximum

and minimum values of the area

and perimeter of the room.
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Curve Sketching (1)

(1) Sketch the following curves
showing any points where the
curve crosses the coordinate

(@) y = (x+2)(x-1)(x-3)
(b) y=(x+3)(x+2)(2x-1)

i 2)(
(€) y=x(x+1)(x-2)
(d) y=—(x+3)(x+1)(x-1)
() y=(x+3)(x*-4)

0) y:x(4x2—9)

(@) y=(x+3)(x+2)(1-x)
(h) y=(3-x)(x+2)(2-x)
(i) y:(x —2x—5)(2+x)

() y=x>-x*-6x

(K) y = —x* - 2x* +8x

() y=—6x>+x*+x

(m) y =x®—4x

(2) Sketch the following curves
showing the points where the

curve touches or crosses the
coordinate axis:

(a) y:(x+l)(x—2)2
(b) y=(x+1)"(x-2)
(€) y=x(x-3)’

(d) y=x*(x-2)

() y=(1-x)x°

(M y=x*-6x

(@) y=-x*+2x?

(h) y:—x(3—2x)2

(3) Part of the curve y =f(x) is
shown below. Givenf(x) is

cubic, write down an equation
for f(x) .

y=1x)

(4) Sketch the following curves
stating the equations of any
asymptoteS'

@ y==, x=0
X

b) y=3, x<0
X

© y=-2, x=0
X
2

d) y=—"", x>0

dy ™ X >
1

(E)y——z Xx#0

(5) (a) Sketch the graphs of
y = x*and y = 2x on the same

set of axis.
(b) State the number of
solutions to the equation

X2 =2x

(6) (a) Sketch the graphs of

4
y = x*and y = — on the same set
X

of axis.

(b) State the number of

solutions to the equation x* = 4
X

(7) (a) Sketch the graphs of
y =2x*and y = x? on the same

set of axis.
(b)State the number of solutions

to the equation x* = 2x°

(8) Explain how the graph
of y = f(x) will be transformed

when each of the following
transformations are applied.

(a) y="f(x-1)

(b) y=1f(x+2)-3
(c) y=—-f(x)

(d) y=1(-x)

(e) y=—f(x-3)
(f) y=4-1(x)

(@) y=1f(-x)-2
(h) y=2f(x)

() y=-1(3x)

() y=2f(4x)

(k) y=2+f(0.5x)
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(9) Part of the graph y = f(x) is
shown below.

(a) Write down the coordinates
of the minimum point of f(x) .
(b) Draw the graphs of the
following stating the
coordinates of the minimum
point:

(i) y="1(x-1)

(ii) y=2f(x)

(iii) y=1+f(0.5x)

(iv) y=3f(x+2)

(v) y=1-f(2x)

(10) f(x) =x(x+4)(x—2)
(a) Draw the graph of

= f(x) showing any points of
intersection with the coordinate
axis.
(b) Sketch the curve for the
following equations showing
any points of intersection with
the coordinate axis:

(i) y="f(x+2)
(ii) y =2f(x—1)
(i) y = —f(-x)

(©) 9(x) = (x=3)(x+1)(x-5).
State the single transformation
that maps y =f(x)toy =g(x) .

(11) f(x) =—x* —4x+14

(a) Express in the formf(x) in
the forma(x +b)* +c.

(b) Sketch the graph of y = f(x)
stating the coordinates of the
maximum point.

(c) Sketch the graphs of the
following equations stating the
coordinates of the maximum
point:

(@ y=2f(x-2)

(b) y=Ff(-x)+1

(c) y=2+1(0.25x)
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Curve Sketching (2)

(1) The graph of y =f(x),

0 < x<6 is shown below. The
graph touches the y axis at the
point (0,—1) and crosses

the x axis at the point (5,0) .

(a) State the coordinates of the
point where the curve
y = —5f(x) touches the y axis.

(b)The curve y =f(ax) crosses
the x axis at the point (12.5,0) .
Find the value ofa

(c) Write down the number of
solutions to the equation
f(x)+3=0.

(d) Write down the number of
solutions to the equation
2f(x) =-6.

(2) f(x)=(2x-1)*-4.

(a) Sketch the graph

of y = f(x) stating the
coordinates of the points where
the curve crosses the coordinate
axis and the coordinates of the
minimum point.

(b) Sketch the graphs of the
following curves stating the
coordinates of the maximum or
minimum point:

(1) y=1-1(x)
(i) y="f(x-2)+1
(iii)) y = 3f(x)

(c) The equationf(x)+k =0 has
equal roots. State the value
ofk.

(3) Sketch the graph of
y=(2px-1)(2-x)(x+3) given
1< p<2. Label clearly any

points of intersection with the
coordinate axis.

(4) (a) Sketch the graph of
y Zg—l, x = 0 showing any
X

points of intersection with the
coordinate axis and stating the
equations of any asymptotes.

(b) The curvey = 2 —1meets
X

the straight liney = x at the

points Aand B . Find the
coordinate of Aand B .

(c) State the single
transformation that maps the

graph ofy :g—l onto the
X

graph ofyzi—l.
X+3

(d) Write down the coordinates
of the point where the graph

ofy= 2 —1crosses

X+3
the y axis.

(5) (a) Sketch the graphs of
y:x(xz—l)andy:g, X0
X

on the same set of axis.

(b) State the number of
solutions to the

equation x (x* —1) =

< | N

(c) Show the equation

2 ]
x(x2 —1) — Z can be written as
X

x*—x?-2=0.

(d) Using the substitution
p = X, or otherwise, solve the

equation x* — x> —2 =0 giving
your answers in exact form.

© Steve Blades
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Sequences and Series

(1) Find the first 4 terms for
each of the sequences below:
(@ a,,=2a,+1, a =3

(b) a,,=(a,) -2, a,=1
(c)a,=3-2a,,, a,=2

(d) an+2 :(an+l)2 _an’ al =1
anda, =3.

(2) Write down a possible
recurrence relationship for each
of the following sequences:

(@ 4, 8, 12, 16....

(b) 3, 6, 12, 24...

(3) A sequence of terms is
defined by the recurrence
relationship:

a
an+1:?n_2’ alz4p

(a) Find an expression in terms
of pfora,,a,anda,.

(b) Givena, =23find the value
ofp.

(4) A sequence of terms is
defined by the recurrence
relationship:

a :Zan -1, a=p.
(a) Find an expression in terms
of pfora,,a;and a, .

4
(b) Given ) a, =49, find the
r=1

value of p .

(5) State whether the following
sequences are arithmetic or not:
(@3,5 7911

(b) 8,5, 2, -1 -4, -6

(¢) 025 —=, -2 —p -H
2’ 12 2

(6) Find the 12™ term in each of
the following sequences:

@1 4, 7, 10....

(b) 6, 4, 2, 0...

(c) 0.25, —%, 125, -2

(7) Find the number of terms in
the following sequences:
(@ 4, 8, 12, 16.....80, 84
(b) 3,1, -1, -3...—78, -81

1 2 7 5
C) =) =) =) —rer—y —
()6 3 6 3

(8) Find the first and 10" term
of each sequence below, given:
(@)2nd term=5 & 5thterm=2.
(b) 6th term=17 and 8th = 23.

(9) Alfie is revising for his
exams. He starts one evening by
answering four questions from
his book. He increases the
number of questions that he
answers each evening such that
it follows an arithmetic
sequence. On the 8" night he
answers 39 questions. How
many questions did he answer
on the 11™ night?

(10) The first 3 terms of an
arithmetic sequence are

(x—1),(2x—4) and(x+3).
Which is the first term in the
sequence that will exceed 987

(11) Given pis an integer, find

the value of p that makes the

following sequence arithmetic:
2p, 3p%, 11p-2

(12) (a) Show that the sum of
the first n terms of an arithmetic
series with first termaand
common difference d can be
written as:

S :g(2a+(n—1)d)

(b) Show that the sum can also
be written as:

snzg(au)

(13) Find the sum of the first 10
terms of the following
arithmetic series:

(@ 4+7+10+13+.....

(b) 5+2.5+0+(-25)+....

© Steve Blades

1 2 75
€) =+=+=—+=+...

6 3 6 3
(d) Given the sum of the first 12
terms of the sequence
p+2p+3p+4p+.. is 156,

find the value of p .

(14) Find the number of terms
in each arithmetic series below:

(@ a=3,d=2andS, =80
(b) a=-1,d=-4and S, =-66

(15) Find the 5™ term in the
arithmetic series with first
terma, given the sum of the
first ten terms is—30and the
common difference is—2.

(16) An arithmetic series has
first term0.2x and a common
difference of6 . GivenS,, = 42x

find the value of x.

(17) Find the sum of the first 38
even numbers.

(18) Evaluate the following:
8

(a) >.2n-3
n=1

(b) 26:1—3n
(© iSn +1

(19) Find the smallest value

of msuch that ) 3n—1exceeds

n=1

155.

(20) Fred has a collection of
225 marbles. His son wants to
start collecting marbles. Fred
gives his son 1 marble on day 1,
3 the following day, 5 the day
after such that the number of
marbles he gives away follows
an arithmetic sequence. Find
how many days it will take until
Fred can no longer give his son
any marbles.
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Differentiation

(1) Find %for the following:
X

(8) y=2x

(b) y=3x°

(c) y=4

(d) y=5%x*-3x+1

(2) Find % for the following:

(a) s=4t°
(b) s=2t°-3t+1
() s=(t-D(t+2)

(3) Find f (x) for the following:
(@) f(x) = ZX%
(b) f(x)= 5xg —X+7

x? -1
(c) f(x)= 1

(4) Find %for the following:
X

x? —3x
2X

() y=xlx->
4

(c) y=3x*-3x7 tE

(@y=

1
(d) y=x2(3-2x")+c
1 3
X2 +5x4
() y= 3
X

(M y=(1-x})(2x -3)

(5) Find the gradient of the
curve at the given point:

(@y=x"+xat x=3
(b) y=2x"-3x*+x at x=1
() y=x>-x"+3 at x=-2

1
(6) Find g'(4) giveng(x) = 2x2
(7) Find the points on the curve

y = 2x* —6x* +3x where the
gradient is = 21.

(8) Find the gradient of the
tangent to the curve

s =413 —iat the point(l,l—gl]

3t

(9) Find the point where the
tangent to the curve

y:1x3—£x2—12x+3, x>0
3 2

is parallel to the x axis.

(10) Find the equation of the
tangent to the curve

y = X* +4x+3at the point
where x =1giving your answer
in the form y=mx+c

(11) Find the equation of the
tangent to the curve

2X— .
=——— at the point where

Ix

X = 4 giving your answer in the
formax+by+c=0.

(12) Find an equation of the
normal to the curve

s = 4t°> —3t +1at the point
where t=1.

(13) Find the equation of the
normal to the curve

y= x% (x*~3)at the point

where x = 4 giving your answer
in the formy =mx+c

2

(14) Find

™ for each of the
X

following:

(@) y=3x"-5x*+1
3

(b) y=3x2—4x

(c) y=5x(x*-3)

2x* -3
(d)y= 05

(15) Find f'(2) for the each of
the following:
() f(x)=2x%-4x*+3x
3
(b) f(x)=4x?-5x

© Steve Blades

(16) The normal to the

1 1
curve y = x2 —3x“ at the point
where x =1crosses the x
at Aand the y axis at B . Find the

area of the triangle AOB where
Qs the origin.

(17) The tangent to the

curve y = 3x* +4x+1at the
point where x = —1 intersects the
line y =3x—12at the point P .
Find the coordinates of P .

(18) Find the coordinates of the
point on the curve
y =X +2x% + X

d 2
where —-=16.
dx

(19) Show that the
point (5, 2) lies on the tangent to

the curve y = x(«/;—l) at the
point wherex =1.

(20) Mike says that the 2™
derivative of the function
f(x) = x*(2x* —3x + 4) will
produce a linear function.
(a) Explain why he is wrong.
(b) Find the value of the 2"
derivative at the point
wherex=0.5.

(21) Find the value of f'(+/3)
6 4
givenf(x) = 22X
(22) The displacement of a
particle (s) can be modelled by
the equation
s=4t°+2t*+3t—1 for t > 0.
(a) Find the displacement of the
particle after 2 seconds.
(b) Find the velocity and the
acceleration of the particle at
t=1.

(23) Show that if
f(x) :éx3 +Xx°+2x+3

f'(x) = 0has no real solutions.
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Integration
(1) Integrate the following

expressions with respect tot:
(a) 3t
(b) 4t°
(c) t*

@ St
(e)1

(2) Find the following indefinite
integrals:

(a)J. (2x+1) dx

(b) [(3x° —2x) dx
(4x‘3 —2x‘5) dx

(@) [(-x*+x)d )
(7=x=x*) dx

(cis a constant)
(9) [ (ax® +bx*) dx
(aandb are constants)

(3) Find an expression for
f(x) for each of the following:

(@) f(x)=3x-4
(b) f(x)=x*-4x"°

(c) f'(x)= % +/2x7
(d) £(x) :%xg +8x7°

(4) Find an expression
for y given the following:

(a) d—y:4x—x2
dx

(b) d—y:3+4x—2x3
dx

(©) ﬂ:9x+c
dx

(cis a constant)

=9-X

(e) dy _ (ax+Db)?
dx

(aandb are constants)

(5) Find the following indefinite
integrals in the formy =f(x):

(a)J. (2+3x)(1-x) dx
O [x(5-3) e

©) j(%] dx

@ J‘(Z\/Zzs 3]

(@) [(1-4v¢) dx

(6) Giveny:x\/;—3, x>0
find [y dx.

(7) Find an equation for each of
curves with the derivates given
below:

@ Y Zoxe3
dx
Point (3,20)

b) ¥ _6x? +10x-3
dx
Point (1,11)

d
© d—z(/:(l—x)(2+x)

Point(z,—gj
3

@ - %&

Point (1,3)

(e) d_1 +0.25x %"
dx

Jx

Point(16,11)

dm 2
(f) E=t(1—t)
Point (0,1)

dp _ (11
© L-4(2)

Point (1,2)

© Steve Blades

(8) The curve y = f(x) passes
through the point(2,6).

Given f'(x) :%x3 —2x+3find

an equation for y in terms of x .

(9) The curve C passes through
the point(4,3). Find an
equation for y in terms of x

1 3
given %:3# ——X2+2x+1
X

(10) The curve y =f(x) passes
through the origin.

Given f'(x) =3x*-2x-6 find
the solutions to the equation
f(x)=0.

(11) The gradient of a particular

curve is given by % 2X+C
X

where cis a constant.

Given the curve passes through
the points (1, 2) and (3,14) find
an equation fory in terms of x.

(12) The diagram below shows
the line with equation

2
373/ =6(x+1)
and the curves of f(x)andg(x).
Find an equation for y = f(x)
giveng(0) =-2andf(0)=2.
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1) () Simplify(1+ 2\/5)(2—\/5) giving your answer in terms ofa. (3 marks)

(b) Solve the equation (1+ 2\/5)(2 —«@) =0 (4 marks)
1\705

(2) Simplify fuIIy(ZS p3q2] (3 marks)

(3) The linel passes through the points A(—1,—1) and B(5, p) . The gradient of linel is—1.

(a) Find the value of p (2 marks)

(b) Linel crosses the x axis at the point C and the y axis at the point D . Find the area of the triangle

DOC where Qis the origin. (6 marks)

(4) (a) The sum of the first 10 terms of an arithmetic sequence is—95. Given the common difference of the

sequence is—3find the first term of the sequence. (4 marks)

(b) Find the 8" term of the sequence. (2 marks)

(5) The curve y = f(x) passes through the point(2,20) and it’s gradient function g_y =3x*+X+3.
X

(a) Find f(x) (6 marks)
(b) Show that the gradient off(x) is never negative. (4 marks)

(6) A sequence is defined by
a,,=2a,-1, a>1

a,=3p
(a) Find an expression for a,and a, in terms of p . (2 marks)
4
(b) Given > a, =79 find the value of p . (4 marks)
i=1
1s 2
(7) () :§X —X°—8x+5
(a) Draw the graph of y =f '(x) showing any points of intersection with the coordinate axis. (4 marks)
(b) Draw the graph of y = 2f '(x) showing any points of intersection with the coordinate axis. (2 marks)
(c) Draw the graph of y = —f '(x) showing any points of intersection with the coordinate axis. (2 marks)
(8) Find the equation of the normal to the curve y = ZX;T\/; at the point where x = 4 giving your answer in the

form ax+by+c =0 wherea,band care integers. (6 marks)

(9) (a) Solve the simultaneous equations

Xy =6
. . (8 marks)
X“+y =13
(b) Draw the graph of y = 1 stating the equations of any asymptotes. (3 marks)
X
(c) Hence draw the graph of xy = 6 stating the equations of any asymptotes. (2 marks)
(10) (a) Given the line y = 2x— p is a tangent to the curve y = x* + 4x —11 find the value of p. (5 marks)
(b) Find the point where the line y = 2x— p meets the curve y = x* +4x-11 (3 marks)

End of Questions
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(1) Find (a) | (2x2 —X+5x7 ]dx (3 marks)

(b) i(4x3 ~3Jx +34] (3 marks)
dx X
(2) (a) Express —x* +4x—7 in the forma(x +b)* +¢ (3 marks)
(b) Hence sketch the graph y = —x* + 4x—7 stating the coordinates of the minimum point. (3 marks)
(c) Show the equation 0 = —x* + 4x — 7 has no real roots. (2 marks)
(3) Find the values ofa,bandc such thatlﬂ/l_2 _ar by3 (4 marks)
1++/3 c
(4) Solve the equation x°° L (5 marks)

XO.S

(5) (a) Find the equation of the linel which is perpendicular to the line 3x+ 4y —7 = 0and passes through the

point A(L, 2) in the formy =mx+c (4 marks)
(b) The linel crosses the x axis at C and the y axis at D . Find the length of CD giving your answer as a
simplified fraction. (5 marks)

(6) Find the set of values ofk for which the equation 2x* + kx + (k —3) = —1 has two distinct real roots. (5 marks)

(7) John starts running each day. He runs 2 miles on the first day and doubles the distance each day after.

(a) Explain why John’s mileage doesn’t form an arithmetic sequence. (1 marks)
Fred also starts running on the same day as John. Fred runs 1 mile on the first day and then increases the
number of miles he runs each day by m miles such that his mileage forms and arithmetic sequence.

(b) Given John and Fred run the same distance on the 4" day find the value of m . (4 marks)
(c) Find the total number of miles Fred had run after the 6™ day. (3 marks)

(8) The diagram below shows part of the graph y = f(x) . On separate diagrams draw the graphs of:

(@) y=2f(x) (3 marks)
(b) y=1(-x) (3 marks)
(¢) y=f(x+1)+2 (3 marks)

State the coordinates on each graph.

y=1(x)

(=1,0) } 3,0
,-2)
(9) (a) Solve the simultaneous equations
y+9=06X
) : (7 marks)
X“—y=0
(b) Sketch the graphs y +9 = 6x and x> — y = 0 on the same set of axis. Using your answer from part (a) label any
points where the 2 graphs meet. (4 marks)
(10) (a) Find an equation of the tangent to the curve y = x* — 2\/§ at the point where x =4 (6 marks)
(b) By drawing two separate graphs on the same set of axis state the number of solutions to the equation
0=x%-2x (4 marks)

End of Questions
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(1) (a) Part of the curve y = f(x) is shown in Figure 1 below. The curve has a minimum point at (-2,-1) a
maximum point at (3,1) and passes through the origin. State fully the single transformation that maps f(x) onto

the graphs of (a) (i) and (b) (ii) shown below. (4 marks)
(3.2
@ (i) (3.4)
(€A))
y=fx) \//—\
(0,0) 0,3)
(0,0) \ \
(-2,2)
Figure1 29 (i) (i)
(c) Sketch the graph of y = f(—x) stating the coordinates of the maximum and minimum points. (3 marks)
(2) (a) Find the values ofaandb such that x* —16 = (x* + 4)(x+a)(x +b) (3 marks)
(b) Hence of otherwise write down the 2 real solutions to the equation x* =16 =0 (2 marks)
3

(3) Simplify 27'pg®® x2pq? (3 marks)

(4) The linel,is parallel to the line3x — 2y = 4 and passes through the originO .

(a) Find an equation for the linel, . (3 marks)
(b) Show that the point A(8,12) lies on the linel, . (1 mark)

(c) Find an equation for the line perpendicular tol, that passes through the midpoint ofOA. (4 marks)

(5) (a) Show that 3 2 7 can be written in the form6+a+/2 wherea is an integer to be found. (3 marks)
(b) A rectangle has an area of 2 and side Iengths3—\/§ andl. Hence or otherwise write down the length of

| giving your answer as a simplified surd. (2 marks)

(6) An arithmetic sequence has first termaand common difference d . Given the 5™ term of the sequence is 16

and the sum of the first ten terms is 175, find the 12" term. (6 marks)
3
. . . dy 2x2-3_ .
(7) The point (4,11) lies on the curve y = f(x) . leend— = X find an expression for f(x) . (7 marks)
X X
(8) The circle (x—3)* + (y - 2)> =5and the line y = x + 2 intersect at the points Aand B . Find the
length AB giving your answer in the form~/k wherek is an integer to be found. (7 marks)
3
(9) (a) Find an equation of the normal to the curvey = x(s— X? ] at the point where x =1. (5 marks)
(b) The normal to the curve meets the line y = 2x at the point A. Find the coordinates of A. (3 marks)
(c) Show the line y = 2x pass through the originO . (1 marks)
(d) The normal to the curve crosses the y axis at the point B . Find the area of the triangle OBA. (4 marks)
(10) Show that the function f(x) = x> — 2x + 3 s positive for all values of x.. (5 marks)
(11) (a) f(x) =2x* —kx+(k —1) . Given the discriminant off(x) = -8, find the value ofk . (4 marks)
(b) Sketch the graph of y = f(x) showing the coordinates of the minimum point. (5 marks)

End of Questions
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Core 1 Formulae

Mensuration
Volume of a Sphere = 47r®
Area of curved surface area of a cone= zr x slant height

Arithmetic Series
u,=a+(n-1)d

S, :%n(a+l):%n[2a+(n—1)d]

© Steve Blades
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Algebra and Functions
(1) Simplify the following
algebraic fractions:
2
(a) X° + 2X
X

2x* —3x+5
X

(b)

x?—x-12
X—4

2x* —5x-12
2X+3

4x% - 25

2X-5

a? —b?

2(a+hb)

(©)

(d)

(€)

(M

(2) Explain whether or not you
can use long division to
simplify the following
fractions:

X2 +2x+4
@ —5——
2X°+3x+1

4% —-2x%*+3
X+1

(b)

© 3X°+x-4

X +7x+4

(3) Find the quotient when
x* +2x* —4x+1 is divided
by x —1.

(4) Find the quotient and
remainder when

X* +3x3 + x* = 2x +1 is divided
by x-2.

(5) Find the quotient and
remainder when

2x* +3x% + x—3 is divided by
X+3.

372
(6) Simplify 47 —TX +2x+1

2X—3

(7) Show that (x + 2) is a factor
of xX* —=x* +x+14

(8) State which of the following
are factors of

2x* +3x% —24x% -13x +12:
(i) (x=3)

(i) (x-1)

(iii) (2x-1)

(iv) (x+4)

(9) Explain why (3x—2)is not a
factor of x* +5x* +2x —1.

(10) Given that(x—2) is a
factor of 2x® — x* + 2 p + 3find
the value of p.

(11) f(x) = x* + px* + X +6
Given that (x —3) and (x +1) are
factors off(x), find the values
ofpandq.

(12) g(x) =2x* - 7x*-10x+ 24
Given that (x—4) is a factor
ofg(x), fully factorise g(x) .

(13) Solve the equation
XX+ x2-17x+15=0.

(14) Find the remainder when
x* +2x* —4x+2 is divided by
(x-1).

(15) When 4x® — px® +3 is
divided by (x +1) the remainder
is 4. Find the value of p.

(16) f(x) =2x°+ px* +Xx+q
When f(x) is divided by (x +3)
the remainder is -12. Given
also (x—1)is a factor of f(x)

find the values of pandq.

(17) Given when 4x* —ax + 3is
divided by (x +1) the remainder

is the same as when it’s divided
by (x—2), find the value of the

constanta.
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(18) The graph below shows
part of the curve
y=2x>+x*—13x+6. Given
that A= -3, find the values
ofB&C.

y=2x"+x"-13x+6

A/ “B\/C

(19) f(x) =3x>+4x* + px-2
(a) Given(x—1)is a factor
of f(x) show that p=-5.

(b) Find all of the solutions to
the equationf(x) =0.

(20) Given that

x* —x®-19x? -11x+30
(x+2)

can be written in the form

(AX® + Bx* +Cx + D)

show that A+B+C+D =0.

(21) When 4x® +ax® +bx—2 is
divided by (1—2x) the
remainder is 6.

(a) Find a linear relationship
betweenaandb .

(b) Given further that% =b,

find the value of (ab)®*in the

formk~/3 where k is a constant
to be found.

(22) Sketch the graph of

y = 2x°> —5x* — x — 6 showing
any points of intersection with
the coordinate axis.
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Coordinate Geometry

(1) Find the midpoint of the
following points:

@ (3, 7)and(L,3)

(b) (-2,3)and (4,-3)

o2l

(2) Find the length of line
segment AB for the following:
@ A (L,3)andB (2,5)

(b) A (-3,2)andB (2,-5)

(c) A (2,05)andB (-1,3)
(d) Given that the line
segment AB is a diameter of a

circle, state the radius of each
circle in questions a — c.

(3) The points(2,1) and (-2,-1)

are the end points of a diameter
of a circle.

(a) Find the centre of the circle

(b) Find the length of the radius

(4) (a) The point A (1%) isa

point on the circle C. Given
that the centre of the circle has

coordinates (1.75, —1), find the

coordinates of the point B such
that AB is a diameter of the
circleC.

(b) Find the length of the
diameter AB to 3 significant
figures.

(5) Write down the centre of
each circle and the length of its
radius:

(@) x*+y*=25
(b) (x-1)" +(y+2)" =16

() (x+5)"+(y—-05)" =32

(d) (y+2 ) +(x- 14) =27

(e) (x— 3) +y?-0.01=0
() (2x-3)" +(2y +5)" =36

@ (x-p) +(y+a) =

(h) (px+4)° +(py+2)" = p

(6) Find the centre of each
circle and the length of its
radius where possible:

(@) X*+y*+2x—4y=20
(b) x*+y?>-3x+y=135
(c) X2 —~/3x+y* =24.25
(d) x> +2x=4y+y®

(e) X*+y*+ px—4py=17p
(f) 2x* +2y* +4x -3y =26

(9) y*+(x-3)" =8y
(h) gx* —6x—2y+qy>=0

(Can you spot the equation that isn’t a circle?)

(7) The point A (2,3) lies on the
circleC . The centre of the
circle has coordinates (8,1) .
Find an equation for the circle.

(8) The pointsP (2,3) and
Q (6,9) lie on the circleC .

Given PQ s a diameter of the

circle, find an equation of the
circleC.

(9) The circle with

equation x> —2x — 4y + y* = 48
crosses the x axis at the

points Aand B .

(a) Find the area of the

triangle ABC where C is the
centre of the circle.

(b) The circle crosses the y axis

at the points D and E . Find the
length of the chord DE in the

form p\/a where g is a prime
number.

(10) A circle has equation
(x—4)" +(y+3)" =20. State
whether the following points

are inside, on the circle or
outside the circle:

(@ (5.1), () (0,7), (©) (9,-2)

(11) A circle with centre
(6,—1) passes through the point

T (-3,2). Find an equation for

the tangent to the circle at the
point T .
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(12) A tangent to the circle C at
the point P passes through the
point Q(10,—-3). Given that the

equation of circleC is
(x—2)" +(y+1)° =16, find the
length of the line PQ.

(13) A circle has equation
(x=3)" +(y-5)" =100.

(a) Show that the points
P(11,-1)and Q(-3,-3)lie on
the circle.

The linelis the perpendicular
bisector of the chord PQ.

(b) Show that line I passes
through the centre of the circle.

(14) The points A (-2,12),

B (-5,1) and C (3,-3)lieona
circle. Find an equation of the
circle.

(15) The points A (0,4),

B (-3,-5)and C (6,-8) lie on
a circle.

(a) Prove that AC is a diameter
of the circle.

(b) Find an equation of the
circle.

(16) A circle has equation
(x+4)2 +(y—7)2 =90.

(a) Write down the coordinates
of the centre and the length of
the radius.

The points A (-13,10) and

B (-7,-2) lie on the circle.

(b) Find the area of the triangle
ABC where C is the centre of
the circle.

(17) A circle touches the y axis
at the point (0,—8) and crosses
the xaxis at the points(—4,0)
and (-16,0) . Find an equation
for the circle.

(18) A circle passes through the
points A (6,3) and B (-2,11) and
has centreC (-2, p).



(a) Find the value of p

(b) Find an equation of the
tangent to the circle at the
point (6, 3) .

(c) The point D has
coordinates (—10,3) . Show that
AD is a diameter of the circle.
(d) Show that Z<ABD =90°

(19) The liney =x+cisa
tangent to a circle with the

equation (x—4)" +(y-1)" =98.

(a) Find the possible values
ofc.

(b) Find the possible points
where the tangent could touch
the circle.

(20) The circle with equation
(x—6)" +(y+4)" = r?does not
cross either coordinate axis.

(a) Find the set of value of r®
that satisfy this condition.

(b) Given further thatr®> =9,
find the coordinates of the
point P such that P is the
furthest point on the circle from
the x axis.

(c) Write down the equation of
the tangent to the circle at the
point P .
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Logarithms and Exponentials
(1) Write the following in the
formlog,b=c:

(a) 2°=8

(b) 7 =49

(c) 4 =16

L, 1

(d) 37 = 3
(e) 6° =1

(f) 10° =0.001

@) p*=r

(2) Write the following in the
forma® =c:
(@) log;25=2
(b) log,16 =4
1
(c) log 0 -1
(d) log,s=r
(3) Evaluate the following
without a calculator:
(@) log, 32
(b) logs5

(c) log,l
(d) log1000
(e) log, 27

() log, -
(9) log, ==
:
(h) (Iogﬂ i]
(i) log, /16
(4) Find the value of xin the

following. Give your answers to
3 S.F where appropriate:

(@) log,16 =x
(b) log, x=-2
(c) log,9=x
(d) log, x=-2

3
(e) log,,13=x
(f) log, x=-0.17
(9) log,16=2

(5) Simplify the following:
(a) log, p’
(b) 3log, r’

(c) (Iogz8)x(logp%]

(6) Write the following in the
formalog, c:

(a) log, c*
(b) 3log, c*
(©) 5log, =
C
(d) 0.25log, \/c

(7) Write the following in the
formlog, c*:

(@) 2log, c®
(b) 4log, c

1
(©) —2|09bc—3
(d) 0.75log, c**

(8) Rewrite the following as
single logarithms:

(@) log2+1log3

(b) log, a+log, ¢

(c) 2log, p+log, 5¢

(d) log5—-1log2

(e) 2log3-5log2

(f) 3log, p—2log, r

(9) IogB+Iog%

(h) 2loga+5logb—log~/c
(i) 0.5log, x—log, 3y +log, v/x

(9) Express the following in the
formloga+logh:

(a) log p*q

(b) log 2x®

(©) log—

(d) 3log p\/q
4p

(e) 409@
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(10) Express the following in
the formalogx+blogy:
(a) log y*x®

Jx
(b) |09F

1

6
(c) 3log Y

3Ix

(11) Simplify the following:
(@) log8+1logl12.5

(b) log 100 —log, 4

(c) log, 2+1log,108+2log, 6
(d) 2log, 2+1log, 9

(e) log,80-1log,5+3log, 32

(12) Givenlog, p =aand

log, q=b, simplify the
following giving your answers
in terms of aand b:

(a) log, pg’
8

(b) log, <1
p

(c) 0.5log,+/32p°q*

(13) Solve the following giving
your answers to 3 S.F:

(@ 3 =14

(b) 5*=9.4

(c) 2x6%*° =3.4
(d) 28 +3.1=9.7

(14) Solve the following giving
your answers to 3 S.F:

(a) 3x—1 — 2x+2

(b) 52x—3 — 7x+1
(c) 7x5%3 =71
(d) 10x 7% =9

(15) Solve the following
equations giving your answers
to 3 S.F where appropriate:

() 3 -3 -2=0

(b) 2" =7(2")-12
(c) 6(4)+13(4")=5
(d) 22x+1 _l:2x



(16) Solve the following
equations giving your answers
to 3 S.F where appropriate:

(@) log,(x—4)=3
(b) log,(2x—1) =log,(x+1)+2

(c) log,(x)=4-1log,(x+6)

(d)

log,(x-1)=1.7-log,(x+2)

(e)

2log.(x+1) =log(x+2)+1.9
B 3

(0 2109, (-3 =1 ——

(17) Solve the following

equation giving your answers to

3 S.F where appropriate:
log,(2x—-1) =log,(x+3)+0.5

(18) Solve the simultaneous
equations:

2
3log, (4x/y)=4

(19) Sketch the following
graphs stating the coordinates
of any points of intersection

with the coordinate axis and the

equations of any asymptotes:
@ y=2"
(b) y=5

@ v=[3]

(@ y=3"*
(6) y=4"+2

f) y=1-2"
(20) Given thatlog, p=aand

log, g =Db, find an expression
in terms ofaandb for:

p3
2lo L
g{zsﬁ]

(21) Show there is only one real

solution to the equation

log,(x+5)=15-log,(x—2)
and find the solution to the
equation.

(22) (a) Sketch the graphs

of y =2"" and y = 0.5*on the
same set of axis showing any
points of intersection with the
coordinate axis and state the

equation of any asymptotes.
(b) Solve the

equation 2** = 0.5

(c) State fully the two
transformations that map the

curve y = 0.5" onto the curve
y=3-0.5".
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(1) Use the sine rule to find the value of x in each of
the triangles below:

X

X
12

2.1
105!)

(2) Intriangle ABC , AB =10cm, BC =6¢cm and
/BAC =35°.

Find the two possible sizes of Z/ACB giving you
answer to 3 significant figures.

(3) Use the cosine rule to find the value of x in each
of the triangles below:

5.4
55 . 39
4.5
9 i
3
X

(4) Find the value of x and y in the triangle below
giving each answer to 3 significant figures.

¥
63\

3.4em

(5) In the diagram below BCD is a straight line.
(a) Find the size of the obtuse angle x .

(b) Find the length AD giving your answers to 3
significant figures.

A

4dmm
105”
B 6.5mm C 3.5mm D
(c) A line from point Ais drawn such that it’s
perpendicular to the line BCD . Find the shortest
distance from point B to the line.

(6) Find the area of each triangle giving your
answers to 1 decimal place where appropriate.

4.7km
6cm

3.1km

8cm

13cm
0.87mm
1.07mm
9em

(7) Fred is standing at a point looking north. He
walks on a bearing 0f 056° for 9.8km before
stopping. He then walks an additional 3.5kmon a
bearing of 112° before stopping again. Find out how
far he is away from his starting point.

(8) Sue walks around the perimeter of a triangular
field. She walks west from one corner of the field
for 480m before stopping at the second corner. She
then walks an additional 312mon a bearing of

072° to complete the second side of the field.
(a) How long is the third side of the field?
(b) Find the total area of the enclosed field.

(9) The diagram below shows a square with a
triangle attached to one side. The triangle and the
square share one side length. Given that the area of
the square is 49cm?, find the area of the triangle as
a percentage of the area of the square. Round your
answer to the nearest one percent.

9cm

162°

(10) Below is a picture of the isosceles
trapezium ABCD . The line BX is perpendicular to

the line DC , ZBAX =43°and ZADX =79°.

D X C

(a) Find the length of the line AX .
(b) Find the area of AADX
(c) Find the area of the quadrilateral
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Binomial Expansion

(1) Use Pascal’s Triangle to
fully expand the following:

@ (x+2)°
(b) (x-3)’
(c) (2x+ l)
(d)
(e) 3-p

)
)
f (1+ x)(x+4)

(x-
(
(a+b

(

(2) (a) Find the expansion of
(3+ x)4.

(b) Hence find the expansion of
(i) (3-x)"

(i) (3+y?)

(3) Find the value of the
following:

@ °C,
(b) °C,
(©) “C,

@ @

(4) Use the "C, method for

finding coefficients to find the
first 4 terms in the expansion of
the following:

@ (1+2x)°
(b) (3-x)”
() (2-3x)°
(d) (a—2b)”
(e) (2+x)(1- 4x)

(5) (a) Expand fully (1+ 2x)5in

ascending powers of x .
(b) Hence write down the full

expansion of (1-2x)’.
(c) Simplify (1+2x)°+(1-2x)’

(6) (a) Find the term in x®in the
expansion of (5-x)".
(b) Find the term in x” in the

9
expansion of (1+§j .

(c) Find the term in x*®in the
expansion of (0.5+ x° )13.

(7) Find the term in x%in the
expansion of (3+2x)(1-x)’.

(8) Find the term independent
of y in the expansion of:

(a) (yi]
y
(b) (2y—i2]
y

(9) The coefficient of the term
in x? in the expansion of

(3+ px)’is 1080. Given that
p >0, find the value of p .

(10) Given that the coefficient
of the term in X in the expansion

of (2+ax)"is 12, find the
coefficient of the term in x3.

(11) (a) Find the first four terms
in the expansion of (1+ 2x)8.

By using a suitable substitution
for x and the answer found in
part (a), approximate:

(b) (1.02)°
(c) (0.98)°

(Round each answer to 4 decimal places)

(d) Explain what would happen
to the accuracy of your answer
in parts (b) and (c) if you use (i)
the first 3 terms and (ii) the first
7 terms instead of the first 4
terms found in part (a).

(12) Use the binomial
expansion

n(n-1) .

@+x)" =1+ nx+Tx -
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to find the first 4 terms in the
expansion of:

@ (1+2x)’
(b) (1-0.5x)’

X 6
(©) (1+Ej
(d) (3-x)"

(e) (1-5x)2

(13) Given thatn > 0 and the
coefficient of the term in x*in
the expansion of (1+2x)" is 40,
find the value ofn.

(14) Given thatnand p are both
positive integers and that

(1+ px)" =1+12x+54x% +...,
find the coefficient of the term
in x*in the expansion of

(1+ px)".

(15) (a) Expand (1+ y)4 in
ascending powers of y .

(b) Using your answer to part
(a) and a suitable substitution,
find the value of

(1+ \/5)4 —(l—\/i)4 in the
form p\/E.

(16) Find, in fully factored
form, the first 3 terms in the

expansion of (2+x)(1+ px)"

giving your answer in terms
ofn,pandx.

(17) (a) Find the first 4 terms in
the expansion of (1+3x)°.

(b) By using a suitable value of
x and your answer to part (a) to
find an approximate value of
(1.03)6 correct to 5 dp.

(c) Find the percentage error
between the approximation
found in part (b) and the actual

value of (1.03)’.
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Trigonometry (1)
(1) Using the triangle below,
show that:
@ sInx_ tan x

COS X

(b) sin® x+cos*x=1

5

4

(2) Simplify the following
expressions:
sin360
a
@ cos 30

(b) 4sin® 2x+4cos® 2x
(c) 3—3c0s®5x

@ 3sin®4p
sin4py/1-sin*4p

(3) Show the expression

(sin x +cos x)* — (sin X — cos x)*
can be written as k sin x cos x
stating the value ofk .

(4) Prove the following

identities:
sin?x—cos®x .
a)— " =sin X—COS X
Sin X + COS X
\1-cos’ 3x
= tan 3x

(b) ——=
v1-sin‘3x
(c) sin* x—cos* x =1—2c0s® X

cosx+sinx_ 1
sinx cosXx sinxcosx

(d)

(5) Givensin A :g and that Ais

obtuse, find the values of:
(@) cos A
(b) tan A

(6) Given x = 3cos Aand
y =2sin A, write an equation

connecting yand X .

Give all answers to 1 decimal
place where appropriate.

(7) Solve the following
equations in the interval

0<x<360°:
(@)sinx=0.5

1
b) cosx=—
(b) NG
(c) tanx=1
(d) cosx:g
(e sinx:—g

(8) Solve the following
equations in the interval

0 < x <27 giving your answers
as multiples of  :

3

(@) sin x:7

(b) tanx = ——

NE

(c) cosx=—

w

1

2

(d) tanx=-1

(9) Solve the following
equations for 0 < x <360°:
(@) sinx=0.24

(b) cosx=0.83

(c) 3tanx-1=2.12

(d) 4sinx=-1.08

(10) Solve the following
equations for 0< x <27 :
(a) cosx=-0.54

(b) tanx =3.7

(c) 1-sinx=0.43

(d) 2cosx =sinx

(11) Solve the following
equations in the interval

-180° < x<180°:

(a) sin(x—30°):§

(b) cos(x+45°):%

(c) 3tan(x-15°)=+/3
(d) 2sin(x+60°) =+/2
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(12) Solve the following
equations in the interval
0<x<L2rx:

(a) Zcos(x+%j =3

/4 1
(b) tan(x—zj :E

(13) Solve the following
equations for 0 < x <180°.

Na

(@) sin(3x) =

(b) cos(2x)=0.45

(c) sin(3x-20°)=0.3
(d) tan(2x+12°)=1.3

(14) Solve the following
equations the interval 0< x <7

(a) tan(3x-1.2°)=0.4
(b) sin(2x-0.2°)=-0.12
(c) 2cos(3x+0.65°) =1.87

(15) Solve the following
equations in the interval

0<x<360°:

() 2sin x =sin xcos X

(b) sin(2x-10°) =sin(50°)
(c) tan (30 -20° ) = tan(30°)

(16) Solve the following
equations for 0<x<360°:

. 1
a) sin®x==
(a) >
(b) tan®*2x =1
(c) 2sin®*x—sinx=1
(d) (cosx—1)(2sinx—-1)=0
(e) 4sin” x—4cosx-1=0

1 1
2c0s=x=tan=x
)] > >

(17) Solve the following
equations for 0< x < 2r:

(a) cos’ x—sin(%—xj =2

(b) 3tan*x+5tanx—-2=0
(c) sinx(2sinx+1)=0
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Trigonometry (2)

(1) Solve the equation

2c0s* x—9sinx+3=0

in the interval 0 < x < 27 giving
your answers as multiples of z .

(2) (a) Show the equation
2c0s X +3sinx =0can be

written astan x = —% )

(b) Hence or otherwise solve
the equation

Zcosg+35in2:0
2 2

in the interval 0 <6 <360°
giving your answer to 3
significant figures.

(3) (a) If x=3cos# -1and
y =3sin 6 + 2 show that

(x+1)2 +(y—2)2 =r?

stating the value ofr .

(b) Sketch the graph of
(x+1)" +(y-2)" = r?showing
any points of intersection with

the coordinate axis in exact
from.

(4) Show that the equation

2sin x = 3tan x has 2 solutions
in the interval 0 < x < 27 giving
the solutions as multiples of 7 .

(5) The graph below shows part
of the curve y = psin(x—q°).
(a) Write down the values

of pandq.

(b) Solve the equation
psin(x-q°) =3

in the interval 0 < x <360°.

(6) (a) Show the expression
sin* x —cos* x can be written in
the formasin® x -1 stating the
value ofa.

(b) Hence or otherwise solve
the equation

sin® 2x —cos” 2x = —%

in the interval 0 < x <180°

(7) (@) Show the equation

l+tanx = 2(%] can be

SIn X

written astan® X+ tanx -2 =0.

(b) Solve the equation

tan® x+tanx -2 =0

for—180° < x <180° giving your
answers to 3 significant figures

where appropriate.

(8) Givensina =0.8and

90° < a <180° find the value of:
(a) cosa

(b) tan®* «

(c) sinacos® o

(9) (a) Sketch the graphs
of y =sin2xand y = cos 2x for

0 < x < 27 on the same set of
axis.

(b) Using your graph show
there are 4 solutions to the
equationsin 2x = cos 2x in the
interval 0< x < 2r.

(c) Solve the equation
sin2x=cos2xfor0<x<2r
giving your answers as
multiples of z .
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Radian Measures

(1) Convert the following exact
values into degrees:

T
(@ 3

T
(b) "
3
() 5
1
(d) o

(2) Convert the following into
degrees giving your answers to
3 significant figures:

() 2.13°
(b) 4.65°
(c) 5.1°

(3) Convert the following
values into radians giving your
answers in exact form:

(a) 180°
(b) 135°
(c) 270°
(d) 60°

(4) Convert the following into
radians giving your answers to
3 significant figures:

(a) 134°

(b) 97°

(c) 12°

(For Q5 onwards all diagrams of sectors show
the centre of the sector and 2 radii.)

(5) Find the arc length for each
sector below giving your
answer to 3 significant figures:

(a)

(©)

(6) Find the value of @ in the
diagram below, given that the
radius of the sector is9.4km and
the arc length is 20.15km

9.4km
20.15km

(7) (a) Find the area of the
sector below:

6.8m

5

(b) Find the area of the major
sector below:

(8) (a) Find the area of the
shaded segment below;

po N

(b)

(b) A circle with centreO and
radius 8m has the points
A, B &C on its circumference.

Given that Z/AOB =1.1°
and ZBOC = 2.05°, find the
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combined area of the two
shaded segments shown below.
B

&

(9) A circle has centre Oand
radius7.2cm. A,BandC lie on
the circumference of the circle.
Given that Z/CAB =1.4°, find:
() The length of the minor
arcBC .

(b) The area of shaded sector.

4
c .B

(10) The diagram below shows
a sector with centre O and radius
8m. A line is drawn vertically
fromB to the line AO such that
the two lines are perpendicular.
Find:

(a) The area of the shaded
region.

(b) |The perimeter of the shaded
region.

$

B

8m

A o

(11) Below is a picture of a
circle with centre O and
diameter AC =12cm .

The line EF is a tangent and the
line DBis parallel to EF .

Given that AAOB = 2.01°find:;

() The arc lengthBC .
(b) The area of the AODB.
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Geometric Sequences/Series
(1) State which of the following
are geometric sequences giving
a reason for your answer.

(@) 2,5,8,11...

(b) 1,3,9,27...

(c) 0.5,0.25,0.125,0.625...

(d) -2,4,-8,16...

(e) 25ab,5a’h?,a’h’,0.2a"b"...

(2) Find the common ratio for
each of the following geometric
sequences and write down the
next two terms.

(a) 2,6,18,54...

(b) 80,40, 20,10...
(c) -3,12,-48,192...
1 4 16 64

( - - -

51545135
(e) t,2t% 4t° 8t ...

(3) Find the 7" and 12" terms in
each of the sequences below:
(a) Firstterm: a=4

Ratio: r=2

(b) First term: a=0.5

Ratio: r=-3

(4) Find the 9" and 14" terms in
each of the sequences below:
(@) 5,15,45,135...

(b) 8,-4,2,-1...

(c) 35,7,1.4,0.28

(5) Find the 1% term of the
geometric sequence with

2" term 9 and 5" term %

(6) A geometric sequence with
a positive ratio has 3" term 18

& 7™ term 1458. Find the value
of the 10™ term.

(7) A geometric sequence has
the first 3 terms 2,2k, 9k +5...,
Given thatk > 0, find:

() The value of k.

(b) The 7" term of the sequence

(8) A geometric sequence has
the first 3 terms 2 p,%, pt..

(a) Find the value of p

(b) Write down the nthterm for
the sequence.

(c) Find the value of a; —a.

(9) A ball is dropped from a
height of 5m above the floor.
After bouncing once it reaches
a height of 4m above the floor.
The height reached by the ball
after each subsequent bounce
forms a geometric sequence.
(a) Find maximum the height
above the floor the ball reaches
after the 3" bounce?

(b) Find the minimum number
of times the ball will bounce
before the maximum height
reached above the floor is less
than 1.18m.

(10) Find the sum of the first 8
terms for each geometric series
(@) 1™ terma=4 ratior=0.1
(b) I* terma=0.4 ratior =-3
(c) 1* terma = -5 ratior =—0.3

(11) Find the sum of the first 10
terms for each geometric series:
(@) 2+6+18,+54 +...

(b) 5+10+20+40+...
(c) 8—2+0.5-0.125+...

(12) Show that the sum of the
first n terms of a geometric
series with first termaand
common ratior is:

:a(l—r”)

" 1-r

(13) Evaluate the following:
6
@ .3
r=1
8
(b) > 2x0.5"
r=1
9
(C) ZZI’—I
r=1

(@ Y2+
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(14) Find the least value
of nsuch that the sum of the
first n terms of the geometric
. 5 25 125
series 24+ —+—+——+
2 8 32
exceeds 65.

(15) Fred starts a new job. He is
paid £32000 in his first year and
each year he works for the
company he is paid 9% more
than the previous year.

(a) Find how much Fred is paid
in the 5™ year.

(b) Find how much Fred earns
in total by the end of the 12
year working for the company.

(16) Find the sum to infinity of
the following geometric series:
(@ 4+2+1+0.5+....

(b) —10+2-0.4+0.08+...

(c) 2p+%+ p...

(17) Evaluate ) 3x(0.5)"

r=1

(18) A geometric series has first
term 3.15 and the sum to
infinity is 14.2. Find the ratio of
the series as an exact fraction.

(19) Peter is doing his Maths
homework. It takes him 4
minutes to do the 1st question
and each subsequent question
takes him 8% less time than the
question before.

(a) Find out how long it takes
him to complete the 12™
question.

(b) Find out how long it takes
him to complete the first 20
questions.

Give your answers to the
nearest second.

(20) Sue pays £250 into a
savings account each year that
pays a fixed rate of 3.7%
interest.

Find the total amount in the
account, to the nearest penny, at
the end of the 14™ year.
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Differentiation

(1) Find the values of x for
which each function below is
an increasing function:

(@) f(x)=x*-2x+4

(b) f(x):%x3—x2 —8x+9

() f(x) =2—4x+6X%°

(d) f(x)=(x*-8)(x +8)
(e) f(x)=2x-1

(2) Find the values of x for
which each function below is
decreasing:

(@) f(x)=3x+x", x>0
(b) f(x) = (3x* —8)x

(3) The graph below shows part
of the curve y = f(x) . Mark the

pointsx=aandx=b,0<a<b,
such thatf(x) is a decreasing
function fora< x<b.

(4) Below is part of the graph
y=9(x).

\

(a) Label the stationary points
onthe curve AandB, A<B.
(b) Determine the nature of the
stationary points Aand B .

(c) Explain why A and B are not
points of inflexion.

(d) Draw a tangent to the curve
at any point where the function
is (i) increasing and (ii)
decreasing.

(5) (a) Use differentiation to
show that the coordinates of the
stationary point on the

curve y = x> —8x+ 6 are (4,—10)
(b) Show that this result is true
by completing the square to
find the stationary point.

(c) Determine the nature of the
stationary point by sketching
the graph of y = X* —8x+6..

(d) Show that your answer to
part (c) is correct by evaluating
the second derivative atx =4.

(6) Find the coordinates of any
stationary points for each of the
following functions and
determine their nature:

(a) f(x) = x> +4x

(b) f(x) =3x—0.5x

(c) f(x)=2x>+3x* —72x

(d) f(x) =x*-3x°

(e) f(x)=4-5x%°

(f) f(x)=16x+x?,x=0

(9) f(x) = px*—gx, p<0<q

(7) (a) Find the maximum value
of the function

f(x) = (1—2x)(3x2 —5) , x>0
giving your answer to 3
significant figures.

(b) Prove that the answer found
in part (a) is a maximum value
by evaluating f'(x) .

(c) Is the function increasing or
decreasing when x =37?

(8) (a) Sketch the curve of

y = x> —6x* +5x+12 showing
any points of intersection with
the coordinate axes.

(b) Find the x coordinates of the
stationary points giving your
answers as exact fractions.

(c) Using the graph, determine
the nature of the stationary
points.

(d) On the same set of axes
draw a different cubic equation
that only has one stationary
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point. Write a possible equation
for the curve.

(9 g(x) :£+16x, x#0
X

Show that the distance between
the two stationary points on the

curvey =g(x)is Sval units.

(10) James is making a pig pen.
He has 240m of fencing and
would like to make a
rectangular shaped pen with the
largest possible area. He needs
to fence 3 sides of the pen as a
wall provides the 4™ side.

The longer side of the fence

is y meters long and the two
shorter sides of the fence are
both x meters long as shown

below.
Yy

Building
(a) Find an expression fory in
terms of x
(b) Show that the area of the
pen can be written as
A=240x—2x?
(c) Hence find the maximum
area for the pen.

(11) A rectangular sheet of
metal measuring 4cm by 5cm
has a square of side length

xcm cut from each corner and is
made into an open topped tank.
(a) Find the maximum volume
of the tank.

(b) Prove that the answer found
in part (a) gives a maximum
value for the volume of the tank

(12) An open top cylinder with
radius rcmand height hcm is
being made out of metal must
hold exactly 207zcm? of liquid.
(a) Find the length of the radius
that minimises the amount of
metal required to make the
cylinder.

(b) Hence find the minimum
amount of metal used.



(13) Sally is standing on level
ground and throws a small ball
into the air. The flight path of
the ball is modelled by the
equation h=1+6t-3t*, t>0
where h is the height in meters
above ground andt s the time in
seconds after it’s thrown.

(a) Write down the height the
ball was released from.

(b) Find the time taken for the
ball to hit the ground giving
your answer to 3 significant
figures.

(c) Find the time taken for the
ball to reach its maximum
height above the ground.

(d) Find the maximum height
the ball reaches above the
ground.

(e) Show that the value found in
part (d) is a maximum by using
differentiation.

(14) t(x) = px* +qx* -3x* +4
Given that the curve y = t(x) has
a minimum at the point with

coordinates(z,—gj , find the

value of the constants pandq.
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Integration
(1) Evaluate the following
integrals giving your answers to
3 significant figures where
appropriate:

4

() j(ZX +1) dx

: 1
() !(3—7]@
‘ 1
(d) Jl'(?,x—?— xjdx

© [ (Vx-2)(vx+3)ox

(2) Find the value of the
following definite integrals
giving your answers to 3
significant figures:

(a)I 2x\/i3x] dx

5 4
(b) j 3X —1x+4] dx

3 X3
(3) Find the area enclosed by
the x axis and the curve with
equation y = x(3—x) giving
your answer as an exact
fraction.

(4) Find the area enclosed by
the by the curve with equation
y =+/X , the x axis and the

lines x = 2 and x = 4 giving your
answer to 3 significant figures.

(5) (a) Find the area enclosed
by the x axis and the curve with

equationy = 2x—x"°.

(b) Find the area trapped
between the curve, the x axis
and the linesx=1 and x=4.

(6) (a) Show that the equation
y=x>—x*—6x can be written
in the formy = x(x+2)(x—3).
(b) Sketch the curve

y = x> —x* —6x showing any
points of intersection with the
coordinate axis.

(c) Find the area trapped
between the x axis and the curve

with equation y = x* — x> —6X.

(7) Find the area enclosed by
the by the curve with equation
y =(x-1)(x—-3), the x axis and
the linesx=0and x=2.

(8) (a) Sketch the curve
y=-x>+7x—6and the
line y = x+ 2 on the same set of

axis showing any points of
intersection with the coordinate
axis.

(b) Find the coordinates of the
points where the line cuts the
curve.

(c) Find the area trapped
between the curve

y=-X*+7x—-6 and the
line y = x+ 2 giving your
answer as an exact fraction.

(9) Find the area trapped
between the curve

y =x*+2x+5 and the line
y =5—X giving your answer as
an exact fraction.

(10) The diagram below shows
a sketch of the line y = x and the

curve y =—x"+x*°+1, x>0

\2
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(a) The coordinates of the point
the where the line and the curve
meet are (1, p) . Write down the
value of p .

(b) The shaded region R is
bounded by the line and the
curve. Find the area of R.

(11) Given that
k
j(3x —1)(x+1) dx =9, find the

1
value of the constantk .

(12) The line y =5meets the

curve y =—4x+x*,x<0at the
point P(a,b).

(a) Find the values ofaandb .
(b) Find the area trapped
between the curve, the line and
the y axis to 2 decimal places.

(13) The normal to the

curvey = (x=1)(x+2)at the
point (—3,4) crosses the x axis at
the point A shown in the
diagram below.

(a) Find the coordinates of A.
(b) Find the area R trapped
between the normal, the curve
and the x axis.

(14) Part of the curve

y = ax’ +bx? +cx is shown
below. The solutions to the
equationy =0are x=-1, x=0
and x=3.

(a) Find the values ofa,band c.

/

(b) The areas A and A, are the
two regions trapped between
the curve and the x axis. Find
the ratio A : A,



www.m4ths.com — C2 —
Trapezium Rule

(1) The diagram below shows
part of the curve with

equationy = x+ 2

/ ] 1 ] B

(@) Fill in the missing values in
the table below fory = x + 2*

X 0 1 2

y

(b) Use the trapezium rule with
2 strips to find an estimate for
the area trapped under the curve
y = X+ 2" between the lines

x =0and x = 2 using the values
found in part (a).

(c) Fill in the missing values in
the table below fory = x + 2*

X |0 051 15 |2

y

(d) Use the trapezium rule with
4 strips to find an estimate for
the area trapped under the curve

y = X+ 2" between the lines

x =0and x = 2 using the values
found in part (c).

(e) Explain which of the two
estimations found in part (b)
and (d) is closest to the actual
area trapped under the

curve y = X + 2" between the
lines x=0and x = 2giving a
reason for your answer.

(f) How could you make the
estimation ever more accurate?
(g) State whether the answers
found in part (b) and (d) are
overestimates or underestimates

for the area under the curve
giving a reason for your answer.
(2) (a) Sketch the curve

y = x> —4x+ 2 showing any
points of intersection with the
coordinate axes.

(b) Using the trapezium rule
with 4 strips, find an estimate
for the area trapped under the
curve y =x*—4x+2 between

the lines x =5and x =13.

(c) State with the aid of a sketch
whether the estimate found in
part (b) is an overestimate or an
underestimate.

(d) Write down an equation for
a quadratic function that would
give an underestimate when
using the trapezium rule.

(e) Use integration to find the
exact area trapped under the
curve y=x*—4x+2 between

the lines x =5and x =13.

(f) Find the percentage error
between the answers found in
part (b) and part (e).

(9) Explain what would happen
to the percentage error in part
(f) if 12 strips had been used in
part (b).

(3) The trapezium rule is used
with 2 strips to estimate the area
trapped under the curve with

equation y :X—_l, Xx>1,
X

between the lines x = k and
x = 3k . Given that the estimate
obtained using the trapezium

rule is % find the value of the

constantKk .
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(1) g(x) = px’-20x* +4

(a) Wheng(x) is divided by (x +1) the remainder is 2. Write down a linear relation between pandq. (3 marks)

(b) Giveng(2) =—-28find the values of pandq. (4 marks)
(2) (a) State the two transformations that map the graph of y = cos(x) to y = cos(x —30) +1 (2 marks)
(b) Solve the equation 2 = cos(x—30) +1 for —360 < x <180 (4 marks)

(3) (a) Sketch the graph of y = x* — x* —6x showing any points of intersection with coordinate axis. (3 marks)
(b) Show the area trapped between the curve and the x axis to the left of the axis y is % (5 marks)
(4) Fred is playing a computer game. The strength he has in each round is such that in round 1 he has a strength

of 3 units, in round 2 he has a strength of 6 units, in round 3 he has a strength of 12 units and so on such that his
strength in each level forms a geometric series.

() Find his strength in the 8" round. (2 marks)
(b) Find the number of rounds completed before his strength exceeds 8000 units. (4 marks)

(5) A circle has equation x> + y* —8x—6y —25=0

(a) Find the centre of the circle. (3 marks)
(b) Find the length of the radius giving your answer in the form p\/a (3 marks)
(c) Show that the point R(10, 7) lies outside the circle. (3 marks)
(d)Find the equation of the tangent to the circle at the point S(11,4) (5 marks)

(6) Company X is designing a mini rollercoaster. The path of the roller coaster is modelled by the

equation h =18t — 2t* where h is the height above ground level andt the time in seconds after the ride has started.
The model is valid for0 <t <12

(a) Find the time taken for the rollercoaster to return to ground level once in the ride has started. (2 marks)
(b) Find the maximum height of the rollercoaster above the ground and justify it’s a maximum. (5 marks)
(7) (a) Show that the equation tan(x) = 2sin(x) can be written as (1—2cos x)sin(x) =0 (3 marks)
(b) Hence solve the equation tan(x) = 2sin(x) for 0 < x < 2z giving your answers in terms of = (4 marks)
(8) f'(x)=3x" —%+4 Given the point (4, 0) lies onf(x) find an equation for f(x) (7 marks)
X
(9) (a) Solve the equation 2"** =17 giving your answer to 3 significant figures. (3 marks)
(b) Givenlog, p = a and log, q = bsimplify log, 27 p>g® giving your answer in terms ofaandb . (5 marks)

(10) Find the x coordinate of the stationary point of the curve with equationm = x(\& —12) giving your answer

in the form 2" where n is an integer to be found and determine the nature of the stationary point. (5 marks)

End of Questions
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(1) (a) Find the remainder when f(x) = 2x® — 7x? + 2x + 3is divided by (x —1) (2 marks)

(b) Hence or otherwise solve the equationf(x) =0 (4 marks)
(c) State the maximum number of stationary points of graph y = f(x) (1 mark)
(2) (a) Using the triangle below show thatcos®(x) +sin®(x) =1 (3 marks)
3 5
4

(b) Given0 < x < 90" write down the value of tan(x) (1 mark)
(c) Solve the equation 2sin?(x) —5cos(x) +1=0for 0 < x < 360° (6 marks)
(3) Fred invests £2000 in a bank account that pays 4% compound interest at the end of each year.

(a) Show that at the end of the 3" year his investment will be worth less than £2500. (2 marks)
(b) Find the number of years it will take for Fred’s investment to be worth more than £6200. (5 marks)

(4) A circle has equation (x—3)* + (y —2)® = 20. The circle has centre C and crosses the x axis at the points
AandB.

(a) Write down the coordinates ofC . (1 mark)
(b) Find the coordinates of AandB . (4 marks)
(c) Find the size of angle ACB giving your answer in radians to 3 significant figures. (4 marks)
(5) (a) Solve the equationlog,(x +3) =1—log,(x—2) (5 marks)
(b) Using the substitution p = 2* or otherwise solve the equation 2* -2 = % (5 marks)
(6) Find the stationary points on the curve y = 2x* + 7x*> —12x + 3and determine their nature. (7 marks)

(7) The diagram below shows part of the curve y = 3x —x*and the line x = y . The curve and the line intersect at
the points Aand B . The shaded region R is the area bound by the line x = y and the curve y = 3x — x*.

B
A \
(a) Find the coordinates of Aand B . (4 marks)
(b) Show the area of the shaded regionR isg : (5 marks)
(8) Find the coefficient of term in x®in the expansion of (1+ x)*(2—Xx)° (6 marks)

(9) (a) Sketch the graphs of y =sin(x) and y = cos(x) for 0 < x < 27 on the same set of axis showing any points of

intersection with the coordinate axis. (4 marks)
(b) State with a reason the number of solutions to the equationsin(x) = cos(x)for0 < x < 2x (2 marks)
(c) Solve the equationsin(x) = cos(x) for 0 < x < 27z giving your answers in terms of . (4 marks)

End of Questions
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(1) (a) Solve the equation 2cos(x)sin(x) =sin(x) for 0° < x < 360" (5 marks)
(b) Hence or otherwise solve the equation 2cos(260)sin(20) =sin(20) for0° <6 <180° (3 marks)

(2) f(x) = px® +2gx* —3x -5. Given(x—1)is a factor of f(x) and the remainder is 9 when f(x) is divided

by (x + 2) find the values of pandq. (6 marks)
‘ —22

(3) Show that [ v/x (5 - 2x)dx = = (7 marks)
1

(4) In the diagram below the circle has centre (0,0) and passes through the points(4,0),(0,4),(-4,0) and (0,-4) .
Also pictured in the diagram are the linesy = xand x=6.

(a) Find the equation of the circle. (3 marks)
(b) Find the area of the shaded regionR in the forma+br . (7 marks)

(5) (a) Sketch the graph of y = 2* showing any points of intersection with the coordinate axis. Write down the

equation of the asymptote of the curve. (3 marks)
(b) Solve the equation 2* =3 giving your answer to 3 significant figures. (3 marks)
(c) Using a sketch show there are no real solutions to the equation2* = -1 (2 marks)
(6) (a) Find the terms up to and including the term in x*of the binomial expansion (1—2x)’ . (4 marks)
(b) Using your answer to part (a) find an approximation for0.98' correct to 4 decimal places. (3 marks)
(c) Explain how you could increase the accuracy of your approximation. (1 mark)
; 1., . dy
(7) (a) Given y:Zx —x°—3x+5 find vl (3 marks)
X

(b) Given x® —2x -3 = (x—1)(x+1)(x + 3) find the stationary points of the curve y = % x* —x* —3x+5and

determine their nature. (6 marks)

(8) (a) Fred starts from home (H) and walks on a bearing of 050° for 4km to the point (A) . He then walks on a

bearing 0f120°for 6km to reach the point (B) . Find the distance HB to 3 significant figures. (5 marks)
(b) Fred is marking out a field HAB . Find the area of the field to 3 significant figures. (3 marks)

32+log,16 38

(9) (a) Show that 1292
log, 8

. You must show each step of your workings. (4 marks)

log, 32 +log, 16
log, 8

(b) Hence or otherwise solve the equation =log, x correct to 3 significant figures (3 marks)

3,4

Xy (4 marks)
z

End of Questions
© Steve Blades

(c) Given log, y = pandlog, z = q fully simplify log,



Core 2 Formulae

Cosine Rule
a®=b?>+c*—2bccos A

Binomial Expansion

(a+b)n =a" +(;]a”‘lb+(2]a”‘2b2 +...+(:]a”‘rbr +..+b" (neN)

n!

ny n !

(1+x“):1+nx+ ™

Logarithms and Exponentials

log, x

log, x =
* log,a

Geometric Series

u,=ar""
_af-r")

S, =2 for r|<1
1-r

Numerical Integration

b
1
[y dx= (g +y,) + 203+, +

a

n(n-1) a4 n(n-1)....(n-r+1) N

Ix2x...xr (|X|<l’n€R)

+y.)}, where h=2=2
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