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1 Fig. 1 below shows a sketch of the graph of the function y = f(x).

QD8R 8RS

.....

¥
U y=1(x)
2.__
A@G,2)
O 3 x
Fig. 1

Point A has coordinates (3, 2).

Sketch, on the axes opposite, the graphs of:

@ y=1fx)-1 [2]
oo x
i) y=1(3) 2]
clearly labelling the image of the point A in each case.
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2 (a) The vectors a, b and ¢ are given by:

a=4i+3j
b=06i-j
c=xi+2j

(i) Find2a-b [2]
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b) f)=x+x2—x+k
f(x) has a factor (x—k)

Find the possible values of . [6]
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3 (a) Solve the simultaneous equations
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4 Fig. 2 below shows a sketch of a curve.
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Fig. 2

The curve has equation y=x g 7 where p and g are integers.

The curve has a horizontal asymptote with equation y = 0
The curve has a vertical asymptote with equation x = 2

(i) State the value of p. [1]
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The curve passes through the point (—1, —2).

(ii) Find the value of g. [3]

[Turn over

*24SMT1109*




5 Fig. 3 below shows a sketch of a curve and a straight line.
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Fig. 3

The curve has equation y = x2-2
The line has equation y =x
The curve and line intersect at the points A and B.

(i) Find the coordinates of A and B. [4]
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(ii) Hence find the area of the shaded region in Fig. 3, which is bounded by the
straight line, the curve and the y-axis. [6]
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6 (a) Solve V3 sin 2x = cos 2x 0° < x < 360° [6]
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(b) Fig. 4 below shows a triangle ABC.

AB=x BC=4-x AC=x+1 BAC = 60°

(i) Show thatx =% [3]

W|n
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(b) Fig. 5 below shows a sketch of plans for a display area in a garden centre.

¢------ X------ >
| |
| |
soil | lawn | soil
| |
1 1
<--r---> <--r--->
Fig. 5

The display area has a rectangular lawn with two quarter circles of soil, one on
either side.

The lawn has a length of x metres.
Each patch of soil has a radius of 7 metres.

The perimeter of the display is 32 m.

(i) Express x in terms of 7. [4]

[Turn over
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(ii) Hence show that the area of the lawn, 4m?, is such that

A=16r—r2—%nr2 [3]
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(iii) Using calculus, find the exact value of » for which the area of the lawn is
a maximum. [6]
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8 Find the equation of the tangent to the circle given by the equation
x2+y2—2x—6y—3:O
at the point (4, 5).

Leave your answer in the form ax + by + ¢ = 0, where a, b and c are integers. [9]
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Given that
(1—x)(1+ax)"=1+23x+228 x>+ ...

find the values of a and n. [10]
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10 Solve (2 —eY)d-eY)<1 8]
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THIS IS THE END OF THE QUESTION PAPER
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