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INSTRUCTIONS TO CANDIDATES

¢ Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.

* Answer all the questions in the spaces provided.

¢ Unless otherwise stated in the question, all numerical answers must be given exactly or to three
significant figures.
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Maximum marks will be given for correct answers. Where an answer is wrong, some marks may be given
for correct method, provided this is shown by written working. Working may be continued below the box,
if necessary. Solutions found from a graphic display calculator should be supported by suitable working,
e.g. if graphs are used to find a solution, you should sketch these as part of your answers.

1. In triangle ABC, ABC=31", AC=3cm and BC=5cm. Calculate the possible lengths of
the side [AB].

Working:

Answers:
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2. Arandom sample drawn from a large population contains the following data
6.2, 7.8, 12.1, 9.7, 5.2, 148, 16.2, 3.7.
Calculate an unbiased estimate of
(a) the population mean;

(b) the population variance.

Working:

Answers:
(a)
(b)

3.  When the polynomial P(x)=4x"+ px’+gx+1 is divided by (x—1) the remainder is —2.
When P(x) is divided by (2x—1) the remainder is 2
4
Find the value of p and of g.

Working:

Answers:
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3
4. The curve y :x?—xz —3x+4 has a local maximum point at P and a local minimum point at Q.

Determine the equation of the straight line passing through P and Q, in the form ax+by+c=0,
where a, b, ce R.

Working:

Answer:

5.  The triangle OAB has vertices at the points O(0, 0), A(Z, NE) ) and B(\/g, 2). The triangle is

rotated T radians about the origin, so that the image of A is A” and the image of B is B". Find the
3

exact coordinates of

(@ A’
(b B.
Working:

Answers:
(@)
(b)
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a
6.  The two complex numbers z,=—— and z, =13 where a,be R, are such that z,+z,=3.
+i —2i

Calculate the value of ¢ and of 5.

Working:

Answers:
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7. Find Jex cosxdx.

Working:

Answer:

15
8. Find ) a; where a,=Inx".

n=l

Working:

Answer:
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9. Let f be a cubic polynomial function. Given that f(0)=2, f'(0)=-3, f(1)=f'(1) and
£7(=1)=6, find f(x).

Working:

Answer:

0714



10.

- 8- NO5/5/MATHL/HP1/ENG/TZ0/XX

Box A contains 6 red balls and 2 green balls. Box B contains 4 red balls and 3 green balls. A fair
cubical die with faces numbered 1, 2, 3, 4, 5, 6 is thrown. If an even number is obtained, a ball is
selected from box A; if an odd number is obtained, a ball is selected from box B.

(a) Calculate the probability that the ball selected was red.

(b)  Given that the ball selected was red, calculate the probability that it came from box B.

Working:

Answers:

(a)
(b)

11. The parallelogram ABCD has vertices A(3, 2, 0), B(7,-1,-1), C(10,-3,0) and D(6,0,1).
Calculate the area of the parallelogram.

Working:

Answer:

8805-7201

0814



-9- NO5/5/MATHL/HP1/ENG/TZ0/XX

12. A random variable X is normally distributed with mean i and variance o>. If P(X > 6.2) =0.9474
and P(X <9.8)=0.6368, calculate the value of 1 and of o.

Working:

Answers:

0914



-10- NO5/5/MATHL/HP1/ENG/TZ0/XX

13. Let f and g be two functions. Given that (fog)(x)= XTH and g(x)=2x-1,find f(x-3).

Working:

Answer:

1 3
14. Let M = .
-1 -1

(a) Write down the inverse of the matrix M.

(b) A straight line L, is transformed into another straight line L, by M. The line L, has equation
y=3x~-1. Find the equation of L, .

Working:

Answers:
(a)
(b)
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15. A circle has equation x> +(y—2)> =1. The line with equation y = kx , where ke R , is a tangent to
the circle. Find all possible values of k.

Working:

Answers:

1114



-12 - NO5/5/MATHL/HP1/ENG/TZ0/XX

16. The following diagram shows the points A and B on the circumference of a circle, centre O,
and radius 4 cm, where AOB=0. Points A and B are moving on the circumference so that 6 is
increasing at a constant rate.

Given that the rate of change of the length of the minor arc AB is numerically equal to the rate of
change of the area of the shaded segment, find the acute value of 6.

Working:

Answer:
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17. Given that the maximum value of — ! 1s 2, for 0° <0 <£360°, find the value of .
4sin@ +3cosO +k

Working:

Answer:

18. There are 25 disks in a bag. Some of them are black and the rest are white. Two are simultaneously
selected at random. Given that the probability of selecting two disks of the same colour is equal to
the probability of selecting two disks of different colour, how many black disks are there in the bag?

Working:

Answer:
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. ) f8 -4
19. Find the largest set of values of x such that the function f given by f(x)= al 3 takes
x_

real values.

Working:

Answer:

x=1_y-2 z+1
2
line and its reflection. Give your answer in radians.

20. The line is reflected in the plane x+ y+2z=1. Calculate the angle between the

Working:

Answer:
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