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- M02/520/S(1)

Maximum marks will be given for correct answers. Where an answer is wrong, some marks may be
given for a 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. For example, if graphs are used to find a solution, you should sketch these as part of your
answer. Incorrect answers with no working will normally receive no marks.

1. From January to September, the mean number of car accidents per month was 630. From
October to December, the mean was 810 accidents per month.

What was the mean number of car accidents per month for the whole year?

Working:

Answer:

222-242
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3 M02/520/S(1)

2. In an arithmetic sequence, the first term is -2 , the fourth term is 16 , and the n'" term is 11 998 .
(a) Find the common difference d .

(b) Find the value of n.

Working:

Answers:
(a)
(b)
3. Letf(x) = 2%, and g(x) = Lz (x £2).
x —

Find

@ (g°f)3);

b g1

Working:
Answers:
(a)
(b)
222-242 Turn over
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4. The following diagram shows a circle of centre O, and radius 15 cm. The arc ACB subtends
an angle of 2 radians at the centre O .

Diagram not to scale

AOB = 2 radians.

OA =15cm.
Find
(a) the length of the arc ACB ;
(b) the area of the shaded region.
Working:
Answers:
(a)
(b)
222-242
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1 -2
5. A vector equation of a line is (x] = (2) + t( ; ] ,teR.
y

Find the equation of this line in the form ax + by = ¢, where a, b, and ce Z ..

Working:

Answer:

222-242 Turn over

0516
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6. Two boats A and B start moving from the same point P. Boat A moves in a straight line at
20 km h! and boat B moves in a straight line at 32 km h™' . The angle between their paths is 70°.

Find the distance between the boats after 2.5 hours.

Working:

Answer:

1Y
7. Consider the expansion of (3)62 - —j .
X

(a) How many terms are there in this expansion?

(b) Find the constant term in this expansion.

Working:
Answers:
(a)
(b)
222-242
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8. Let f(x) =sin 2x and g(x) = sin (0.5x) .
(a) Write down
(1) the minimum value of the function f;
(i1) the period of the function g .

(b) Consider the equation f(x) = g (x) .

Find the number of solutions to this equation, for 0 < x < n .
2
Working:
Answers.
(a) (1)
(i)
(b)
222-242 Turn over

0716
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9. Solve the equation log,, x =1 -log,, (x -0.4) .

Working:

Answer:

o . . 1 .
10. The derivative of the function fis given by f”'(x) = 1 0.5sinx , for x#—1.
X+

The graph of f passes through the point (0,2). Find an expression for f'(x) .

Working:

Answer:

222-242

0816



9 M02/520/S(1)

11. A box contains 22 red apples and 3 green apples. Three apples are selected at random, one
after the other, without replacement.

(a) The first two apples are green. What is the probability that the third apple is red?

(b) What is the probability that exactly two of the three apples are red?

Working:
Answers:
(a)
(b)
222-242

Turn over
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12. The diagram below shows the vectors AB and A_)C .

On the diagram, mark the following points
(a) the point D such that A_f) = 2A_>C ;
(b) the point P such that AP = AB - AC ;

(c) the point Q such that KQ is the projection of the vector KC in the direction of AB .

Working:

222-242

1016
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13. The diagram shows part of the graph of y = a (x —h)*> + k. The graph has its vertex at P, and
passes through the point A with coordinates (1, 0) .

YA

=
«Y

(a) Write down the value of
@ h;
(i) k.

(b) Calculate the value of « .

Working:
Answers:
(@ ()
(i1)
(b)
222-242 Turn over

1116
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14.  Figure 1 shows the graphs of the functions f,, f,, f;, f,.

Figure 2 includes the graphs of the derivatives of the functions shown in Figure 1, e.g. the
derivative of f; is shown in diagram (d).

Figure 1 Figure 2
y y
A (a) A
/i
N 0 ~
9 X
y
TA ®) 1
£ a\ g
[ N/ ¥
0 X
(© YA
y
7, 5
/ 0] X
0 X
(d) 75
YA 5
i 9 >
\ o >
\\ X © YA
6 X
( This question continues on the following page)
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( Question 14 continued)
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Complete the table below by matching each function with its derivative.

Function Derivative diagram
/i (d)
P
/s
/4
Working:
222-242 Turn over

1316
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15. Consider the following statements
A:  log,, (10 >0.
B: -0.5<cos(0.5x)<0.5.
C: —ggarctanxﬁg.

(a) Determine which statements are true for all real numbers x. Write your answers (yes or
no) in the table below.

Statement | (a) Is the statement true for all | (b) If not true, example
real numbers x ? (Yes/No)

A

C

(b) If a statement is not true for all x, complete the last column by giving an example of one
value of x for which the statement is false.

Working:

222-242
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