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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported
by working and/or explanations. In particular, 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. Where an answer is incorrect, some marks may be given for a correct method,
provided this is shown by written working. You are therefore advised to show all working.
SECTION A

Answer all questions in the boxes provided. Working may be continued below the lines if necessary.

1.  [Maximum mark: 5]
Let f(x)=2x+3 and g(x)=x".
(a) Find (fog)(x). [2]

(b)  Solve the equation (fog)(x)=0. [3]
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2.  [Maximum mark: 6]

The following table shows the Diploma score x and university entrance mark y for seven
IB Diploma students.

Diploma score (x) 28 30 27 31 32 25 27

University entrance mark (y) | 73.9 | 78.1 70.2 82.2 85.5 62.7 | 694

(a) Find the correlation coefficient. [2]
The relationship can be modelled by the regression line with equation y=ax+b.

(b)  Write down the value of a and of 5. [2]
Rita scored a total of 26 in her IB Diploma.

(c) Use your regression line to estimate Rita’s university entrance mark. [2]
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[Maximum mark: 7]

The following diagram shows a circle with centre O and radius 8 cm.

A diagram not to scale

& B

The points A, B and C are on the circumference of the circle, and AOB =1.2 radians..

(a) Find the length of arc ACB. [2]
(b) Find AB. [3]
(c) Hence, find the perimeter of the shaded segment ABC. [2]
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4.  [Maximum mark: 8]

Let f(x)=—x*+2x"—1,for 0<x<2.

(a) Sketch the graph of f* on the following grid. [3]

(b) Solve f(x)=0. [2]

(¢) The region enclosed by the graph of f and the x-axis is rotated 360° about the x-axis.
Find the volume of the solid formed. [3]
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5.  [Maximum mark: 7]

The following diagram shows part of the graph of y = psin(gx)+r.

Y

5] A
1.51
1 B
0.5
0 | | '\
ZE T
2

The point A(%, 2) 1S a maximum point and the point B(g, lj iS a minimum point.

Find the value of

(@ p; [2]
(O [2]
(c) g¢. [3]
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[Maximum mark: 6]
X p "
Consider the expansion of [7+—J . The constant term is 5103. Find the possible
X

values of p.
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[Maximum mark: 6]

A particle starts from point A and moves along a straight line. Its velocity, vms™,

—cost . .
after ¢ seconds is given by v(f)=e? -1, for 0<7<4. The particle is at rest when r=—.

The following diagram shows the graph of v.

v

14

(a) Find the distance travelled by the particle for 0 <¢ < T [2]

\S}

(b) Explain why the particle passes through A again. [4]
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Do NOT write solutions on this page.
SECTION B
Answer all questions in the answer booklet provided. Please start each question on a new page.
8. [Maximum mark: 15]

The following cumulative frequency graph shows the monthly income, / dollars, of
2000 families.

2000

e

1750

1500 /
1250 /

1000

750 /

Number of families

500

250 /

0 1000 2000 3000 4000 5000 6000

Monthly income (dollars)

(This question continues on the following page)
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Do NOT write solutions on this page.
(Question 8 continued)
(a) Find the median monthly income. [2]

(b) (i) Write down the number of families who have a monthly income of 2000 dollars
or less.

(i1)) Find the number of families who have a monthly income of more than 4000 dollars. /4]

The 2000 families live in two different types of housing. The following table gives information
about the number of families living in each type of housing and their monthly income /.

1000 < 7 <2000 2000 < 7 <4000 4000 < 7 <5000

Apartment 436 765 28
Villa 64 p 122
(c) Find the value of p. [2]

(d) A family is chosen at random.

(1)  Find the probability that this family lives in an apartment.

(i1) Find the probability that this family lives in an apartment, given that its monthly
income is greater than 4000 dollars. [4]

(e) Estimate the mean monthly income for families living in a villa. /3]
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[Maximum mark: 14]

The first two terms of a geometric sequence u, are u,=4 and u,=4.2.
(@) (1) Find the common ratio.
(11) Hence or otherwise, find u, . [5]

Another sequence v, is defined by v, = an® , where a,keR,and neZ", such that v,=0.05
and v,=0.25.

(b) (1) Find the value of a.
(i1)) Find the value of k. [5]

(c) Find the smallest value of n for which v >u, . [4]
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Do NOT write solutions on this page.
10. [Maximum mark: 16]

The weights of fish in a lake are normally distributed with a mean of 760g and
standard deviation o. It is known that 78.87% of the fish have weights between
705 g and 815g.

(@) (1) Write down the probability that a fish weighs more than 760 g.

(i) Find the probability that a fish weighs less than 815 g. [4]
(b) (1) Write down the standardized value for 815g.

(1) Hence or otherwise, find o . [4]

A fishing contest takes place in the lake. Small fish, called tiddlers, are thrown back into
the lake. The maximum weight of a tiddler is 1.5 standard deviations below the mean.

(c) Find the maximum weight of a tiddler. [2]

(d) Afishis caught at random. Find the probability that it is a tiddler. [2]

() 25% of the fish in the lake are salmon. 10 % of the salmon are tiddlers. Given that a fish
caught at random is a tiddler, find the probability that it is a salmon. [4]
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