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FORMULAE LIST

The roots of

Sine rule:

Cosine rule:

Area of a triangle:
Volume of a sphere:

Volume of a cone:

Volume of a pyramid:

Standard deviation:

—b+./(b* —4ac)

2a

ax’ +bx+c=0arex=

a b ¢
sinA sinB sinC

b*+c*-a’

a’=b’+c*—2bccosAor cosA=
2bc

A=ZlabsinC
V=%7tr3
V=%nr2h
V=1Ah
_T7)\2
o= fZ(x X)
n—-1
sz_(2x)2
or s= 1” , Where n is the sample size.
n_
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Total marks — 50
Attempt ALL questions

1. Evaluate 2l + i
3 5

2. Expand and simplify (3x+1)(x—=1)+2(x?-5).
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3. Solve, algebraically, the system of equations

4x+5y=-3
6x—2y=5. 3
1 6
4. Two vectorsaregivenby U= 5 and u+v= —4 .
1 3
Find vector v.
Express your answer in component form. 2
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5. Solve
x2—=11x+24=0. 2

6. Part of the graph of y =acosbx® is shown in the diagram.

Y

State the values of ¢ and b. 2
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. The cost of a journey with Tom’s Taxis depends on the distance travelled.
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The graph below shows the cost, P pounds, of a journey with Tom’s Taxis
against the distance travelled, d miles.

P

Point A represents a journey of 8 miles which costs £14.

Point B represents a journey of 12 miles which costs £20.

(@) Find the equation of the line in terms of P and d.

Give the equation in its simplest form. 3
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7. (continued)

(b) Calculate the cost of a journey of 5 miles. 1

8. Determine the nature of the roots of the function f(x) =2x" +4x+5. 2
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. In the diagram shown below, ABCDEFGHJK is a regular decagon.
* Angle KLJ is 17°.
* AKL is a straight line.

Calculate the size of shaded angle KJL. 2
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10. In triangle XYZ: X Y
e XZ =10 centimetres
e YZ =8 centimetres

R cosZ=l. 10cm 8cm

8

Calculate the length of XY. 3
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11. Express — with a rational denominator.
J6
Give your answer in its simplest form. 2
12. Given that cos60° = 0-5, state the value of cos240°. 1
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13. The diagram shows a triangular prism, ABCDEF, relative to the coordinate
axes.
B
Z /)
/
//
/
/
/ Y
/
/
//
A (4,0,5) /
//
/
///
//
L)
- F
0] E (2,0,0) D x

e AD=AE.
e DC =8 units.
» Edges EF, DC and AB are parallel to the y-axis.
Write down the coordinates of B and C. 2
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14. Change the subject of the formula y = g«/;+h to x. 3

2
15. Remove the brackets and simplify §p4 . 2
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16. Sketch the graph of y=(x—6)(x+4).

On your sketch, show clearly the points of intersection with the x-axis and
the y-axis, and the coordinates of the turning point. 3
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17.

A square based pyramid is shown in the diagram below.

Fmm e

6cm

The square base has length 6 centimetres.
The volume is 138 cubic centimetres.
Calculate the height of the pyramid.
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18. Express Sinx°cosx°tan x° in its simplest form.

Show your working. 2
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19. (@) (i) Express x*—6x—81 in the form (x—p)2 +q. 2

(i) Hence state the equation of the axis of symmetry of the graph of

y=x"—6x-81. 1
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19. (continued)

(b) The roots of the equation x> —6x—81=0 can be expressed in the form
x=d+d-e.

Find, algebraically, the values of d and e. 4

[END OF QUESTION PAPER]
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13. Aferry and a trawler receive a request for help from a stranded yacht.

On the diagram the points F, T and Y show the positions of the ferry, the
trawler and the yacht respectively.

F

e FYis 7-2 kilometres.
e TYis 5-6 kilometres.
e FTis 10-3 kilometres.

e Fison a bearing of 240° from T.

Calculate the bearing of the yacht from the trawler. 4
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14. A straight line has equation 2x -5y =20.

Find the coordinates of the point where this line crosses the y-axis. 2

15. Express

+ , n#E=-2,n#2
2

as a single fraction in its simplest form. 3
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16. Chris wants to store his umbrella in a locker.
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The locker is a cuboid with internal dimensions of length 40 centimetres,
breadth 40 centimetres and height 70 centimetres.

P 40cm
40cm

|
|
|
i
|
I 70cm
|
|
|
|
|
|
|

The umbrella is 85 centimetres long.
He thinks it will fit into the locker from corner P to corner M.
Is he correct?

Justify your answer. 4
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17. In the diagram below AOD is a sector of a circle, with centre O, and BOC is a
triangle.

B

In sector AOD:
e radius = 30 centimetres
e angle AOD = 75°.

In triangle OBC:
e OB =38 centimetres

e OC =55 centimetres.

Calculate the area of the shaded region, ABCD. 5
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18. A cinema sells popcorn in two different sized cartons.

16cm 24cm

The small carton is 16 centimetres deep and has a volume of 576 cubic
centimetres.

The large carton is 24 centimetres deep and has a volume of 1125 cubic
centimetres.

(@) Show that the two cartons are not mathematically similar. 3
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18.

(continued)

The large carton is redesigned so that the two cartons are now mathematically
similar.
The volume of the redesigned large carton is 1500 cubic centimetres.

(b) Calculate the depth of the redesigned large carton.

[END OF QUESTION PAPER]
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