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Question I

The depth of water ( D( t)

be low  fo r  O< t<24 .

D(t

8

6

4

2

Its equation is of the form D(t) = asinn(t - D ) + c '

a. Write down the values of a . b and c .

metres) in a harbour at t hours after midnight on a certain day is shown on the graph

3 marks

b. Show that the value of n l s -
6

d.

I mark

Show your calculations to find the depth of water at 5 a'm'

2 marks

A yacht which has an underwater depth of 3 metres wishes to use the harbour. calculate the period of

time in the moming when the yacht is unable to sail in the harbour'

4 marks
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A nearby volcanic eruption caused the tide on a different day to follow the equation

D l t | = 6 c o l r - p 5 5 1 n I 1 a J
6

where D(t) and I are as defined as before.

e. Complete the table of values below (round your values to two decimal places)

t D(t)

0

o

t2

3 marks

f. Find the coordinates ofthe first maximum and the first minimum for I > 0 '

2 marks

skerch the graph of D(r) for 0 < r s 12, showing each of the points calculated in e. and f.

D(t)

2 marks
Total 17 marks

g.
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Question 2

A geographical cross-section of part of a mountain range is shown on the set of below.

Height
above
sea level
(m.,

1000 r (m)

The general equation for the cross-section is

v = q x Q - P ) 2

where x is the horizontal distance in metres from A and y is the height above sea level in metres.

a. Deduce the value of P .

caneslan axes

I mark

It is known to be

b.

There is a lookout at f which is situated l30O m horizontally from A (the origin).

500 m above points A and D.

Show ihat the value of p is 4.3 x t0-6 (when rounded to two significant figures).

2 marks

Find an expression for the gradient of the slope at any point.

2 marks

d. Using your answer to pan c., find the coordinates of B (rounding your values to the nearest metre).

3 marks

4 Copyright (
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A 4 wheel drive vehicle was attempting to drive directly up the mountain from D to B . Calculate the

gradient (to three decimal places) of the slope at C which is 700 m horizontally from A.

2 marks

Find the horizontal distance (to the nearest metre) at which the slope between B and D is the greatest.

2 marks
Total 12 marks
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Question 3

An amusemenl park offers various rides that differ in the number of occupants'

Given that the X represents the number of occupants on a particular ride, the table below represents the

orobabilitv distribution.

.r I 2 3 4 5

Pr(X =;r) 0.40 0.25 tn 0 . 1 0 0 .10

Find the value of n correct to two decimal places.

I mark

b. Calculate E(X) correct to two decimal places.

2 marks

Use your answer for b. to determine Var(X), correct to three decimal places'

3 marks

d. Hence find the standard deviation of X, correct to three decimal places'

I mark
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The park has just established a new ride with different seating requirements. Given that y represents the

number of occupants on this ride and Y =2X - | ,

e. i. calculate E()'), conect to two decimal places'

I mark

t|. Hence determine Var(I), conect to three decimal places.

I mark

represents the number of occupants, is to be considered. The table below represents the

distribution where n, the number of possible occupants, is 3 and p, the probability of
A third ride, where Z

binomial probability

. 1
occuPancy, ls 

t 
.

Find the values of c and d, expressing your answers exactly'

0 I 2 3

Pr(Z = z)
8
21

c ) I
z7

2 marks

u. Calculate the standard deviation of Z ' exactly.

I mark
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A fourth amusement ride requires exactly thrce occupants in order to maintain safety standards. A group of 8

children consisting of 4 boys and 4 girls is eagerly waiting their tum on the last ride of the day' An attendant

stands by to randornly select a group of thee children for this ride'

g.Calculatetheprobabi l i tyof theat tendantselect ingexact ly2boysinthef ina lgroup.

I mark
Total 13 marks
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Question 4

The graph of the function p: (-a,*)---tR,p1x7=-4 is shown below.
r +  I

Determine the exact values of a and b.

2 marks

.  - " o x - l
show rhar P'k)=;G

3 marks
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Use the expression for p'(,t) in b. to show that a stationary point occurs at the point (0' b) '

2 marks

Show that this point is a maximum.

2 marks
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The Iine with equ ation y=4x-! intersectswithv=p'('r) " (t,-i) as shown'

Calculate the exact value of the shaded region.

5 marks
Total 14 marks

END OF OUESTION AND ANSWER BOOKTET


