Dr Oliver Mathematics
GCSE Mathematics
2004 November Paper 6H: Calculator
2 hours

The total number of marks available is 100.
You must write down all the stages in your working.

1. The table gives information about Year 10 and Year 11 at Mathstown School. (3)

Year  Number of girls Number of boys

Year 10 108 132
Year 11 90 110

Mathstown School had an end of term party.
40% of the students in Year 10 and 70% of the students in Year 11 went to the party.
Work out the percentage of all students in Years 10 and 11 who went to the party.

2. Pablo is an artist. (2)
The scatter graph gives information about the area and the cost of some of his pictures.



1600

1400

1200 Z

|
1000 /

Cost (£) //

800 /

600 /

XA
400 4

200

500 1000 1500 2000 2500

Area (cm?)

The line of best fit has been drawn on the graph.

All Pablo’s pictures are rectangles.

One of his pictures costs £1000.

Its length is 48 cm.

Use the line of best fit to estimate the width of the picture.

. The equation
2?4+ 4z = 100

has one solution which is a positive number.

3000



Use the method of trial and improvement to find this solution.
Give your answer correct to 1 decimal place.
You must show all your working.

4. (a) Solve
42z +1) = 2(3 — x).

(b) Factorise fully
2p° — 4pg.

(c) Factorise fully
x? + Tz + 6.

5. Nicola invests £8000 for 3 years at 5% per annum compound interest.

(a) Calculate the value of her investment at the end of 3 years.

Jim invests a sum of money for 30 years at 4% annum compound interest.

Value Value
£ £
0 0

A Years B Years
Value Value
£ £
0 0

C Years D Years

(b) Write down the letter of the graph which best shows how the value of Jim’s invest-
ment changes over the 30 years.

Hannah invested an amount of money in an account paying 5% per annum compound
interest.
After 1 year the value of her investment was £3 885.

(c) Work out the amount of money that Hannah invested.



6. Fred runs 200 metres in 21.2 seconds.

(a) Work out Fred’s average speed.
Write down all the figures on your calculator display.

(b) Round off your answer to part (a) to an appropriate degree of accuracy.

7. Tony throws a biased dice 100 times.
The table shows his results.

Score Frequency

1 12
13
17
10
18
30

D O W N

He throws the dice once more.
(a) Find an estimate for the probability that he will get a 6.
Emma has a biased coin.

The probability that the biased coin will land on a head is 0.7.
Emma is going to throw the coin 250 times.

(b) Work out an estimate for the number of times the coin will land on a head.

8. PQR is a triangle.

R
Diagram NOT
accurately drawn

S5cm

O a

P
Q 12.5 cm

Angle PQR = 90°.
PQ =125 cm.
QR =5 cm.



9.

10.

11.

12.

Calculate the value of x.
Give your answer correct to 1 decimal place.

ABCD is a rectangle.

A B
Diagram NOT
accurately drawn
17 cm
10 cm
-
D C
AC =17 cm.
AD =10 cm.

Calculate the length of the side C'D.
Give your answer correct to one decimal place.

r + tsin x°
Y=\ 7"V
r—tsinx

r = 8.8.
t="7.2.
x = 40.

(a) Calculate the value of y.
Give your answer correct to 3 significant figures.

Yy = 2.
t = 10.
z = 30.

(b) Find the value of r.

The straight line L; has equation
y=2x+3.

The straight line Lq is parallel to the straight line L.
The straight line Ly passes through the point (3, 2).
Find an equation of the straight line L.

A youth club has 60 members.

40 of the members are boys.

20 of the members are girls.

The mean number of videos watched last week by all 60 members was 2.8.
The mean number of videos watched last week by the 40 boys was 3.3.
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(a) Calculate the mean number of videos watched last week by the 20 girls.

Ibrahim has two lists of numbers.
The mean of the numbers in the first list is p.
The mean of the numbers in the second list is ¢.

Ibrahim combines the two lists into one new list of numbers. N
Ibrahim says ‘The mean of the new list of numbers is equal to pra,

One of two conditions must be satisfied for Ibrahim to be correct.

(b) Write down each of these conditions.

13. BE is parallel to C'D.

A Diagram NOT

/ ‘\ accurately drawn

ABC and AED are straight lines.

AB =4 cm.
BC =6 cm.
BE =5 cm.
AFE = 4.8 cm.

(a) Calculate the length of C'D.
(b) Calculate the length of ED.
14. (a) Solve
2+ + 11 = 14,

Give your solutions correct to 3 significant figures.

y=a"+x+ 11,

The value of y is a prime number when x = 0, 1, 2 and, 3.
The following statement is not true.
‘y = 2? + x + 11 is always a prime number when z is an integer.’

(b) Show that the statement is not true.



15. The diagram represents a cuboid ABCDFEFGH.

Diagram NOT
accurately drawn

AB =5 cm.
BC =17 cm.
AEF = 3 cm.

(a) Calculate the length of AG.
Give your answer correct to 3 significant figures.

(b) Calculate the size of the angle between AG and the face ABCD.
Give your answer correct to 1 decimal place.

16. In a factory, chemical reactions are carried out in spherical containers.
The time, T" minutes, the chemical reaction takes is directly proportional to the square
of the radius, R c¢m, of the spherical container.
When R =120, T' = 32.
Find the value of T" when R = 150.

17. X and Y are two geometrically similar solid shapes.
The total surface area of shape X is 450 cm?.
The total surface area of shape Y is 800 cm?.
The volume of shape X is 1350 cm?.
Calculate the volume of shape Y.

18. The time period, T" seconds, of a pendulum is calculated using the formula

T = 6.283 x 5,
g

where L metres is the length of the pendulum and g m/s? is the acceleration due to
gravity.

L = 1.36 correct to 2 decimal places.

g = 9.8 correct to 1 decimal place.

Find the difference between the lower bound of 1" and the upper bound of T



19. Simplify

472 — 9
222 —5r 4+ 3°

20. In a game of chess, you can win, draw, or lose.

21.

Gary plays two games of chess against Mijan.
The probability that Gary will win any game against Mijan is 0.55.
The probability that Gary will win draw game against Mijan is 0.3.

(a) Work out the probability that Gary will win exactly one of the two games against
Mijan.
In a game of chess, you score 1 point for a win, % point for a draw, and 0 points for a
loss.
(b) Work out the probability that after two games, Gary’s total score will be the same
as Mijan’s total score.
(a) Draw the graphs of
2?4+ 9% =100

and
2y = 3z — 4.



NI

—

—
[@n)

ao

(@

s

DO

[\

e

@}

—
)

[miy
Do

(b) Use the graphs to estimate the solutions of the simultaneous equations
z* +y° = 100

and
2y = 3z — 4.

For all the values of z,
> + 6z = (z +3)* —q.

(¢) Find the value of q.
One pair of integer values which satisfy the equation
2 +y* = 100

isx=6andy=_8.



(d) Find one pair of integer values which satisfy

22 +6x +y? —4y — 87 =0.

22. In triangle PQR, PQ = 10 cm, QR = 12 c¢m, and angle PQR = 45°.

(a) Calculate the area of triangle PQR.
Give your answer correct to 3 significant figures.

The diagram shows triangle ABC' and triangle ACD.

A
Diagram NOT

accurately drawn

BCD is a straight line.
The perpendicular distance from A to the line BC'D is h cm.
(b) Explain why
area of triangle ABC'  BC
area of triangle ACD  CD’

The diagram shows triangle XY Z.

¥ Diagram NOT
accurately drawn

Y W Z

W is the point on Y Z such that angle Y XW = angle WX Z.

(c) Using expressions for the area of triangle Y XW and the area of triangle WX Z, or

otherwise, show that
XY YW

XZ WZ
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