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Calculus

Quotient rule (differentiation)

d ()] _ F'(x)ekx) - fix)g'(x)
dx \ g(x) [g(x)]

Trigonometry

Cosine rule
In triangle ABC: a? = b? + ¢2 — 2bccos A
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tanA4 + tan B tanA4 — tan B
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Answer all ELEVEN questions.

Write your answers in the spaces provided.
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You must write down all the stages in your working.

1 An arithmetic series has 5th term 16 and 100th term 301

Find the sum of the first 50 terms of the series.
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(Total for Question 1 is 5 marks)
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2 A nparticle P is moving along a straight line, which passes through the fixed point O. S
At time t seconds (t > 0), the velocity, vm/s, of P is given by s
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At time t seconds the acceleration of P is am/s? et
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(b) Find the exact displacement of P from O whent =4
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Question 2 continued

(Total for Question 2 is 7 marks)
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Figure 1 shows sector ORS of a circle with centre O and radius 4 cm.
The size of angle ROS is & radians. S
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The area of sector ORS is 2z cm?

(@) Find the exact value of

( ) R <
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B
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(b) Find the perimeter, in cm to 3 significant figures, of the sector ORS. SR

(2)

The point T lies on OR such that OT: TR=1:3

The region shown shaded in Figure 1 is bounded by the line TR, the line TS and the arc
RS of the sector.

The area of this region is Acm?

(c) Find the exact value of A
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Question 3 continued

(Total for Question 3 is 6 marks)
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Figure 2 shows a rectangle with width x metres and length (x + 4) metres.

%%

The perimeter of the rectangle is P metres and the area of the rectangle is Am?

(@) Find, in terms of x, an expression for
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The perimeter of the rectangle has to be less than 30 metres.
The area of the rectangle has to be greater than 12 m?

(b) Find the set of possible values for x S
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Question 4 continued

(Total for Question 4 is 7 marks)
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Question 5 continued

(Total for Question 5 is 8 marks)
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Figure 4 shows part of a sketch of the curve y = 6sin4xcosx B

oSebeze e
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(b) Using calculus, find the total area bounded by the curve and the x-axis between

0 and x= ©
X=0U an X—2

Give your answer to 3 significant figures.
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Question 10 continued

(Total for Question 10 is 11 marks)
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11 An equation of the straight line l'is y—3x =3 K

The point A on | lies on the y-axis. O
The point B on | has coordinates (10, b), where b is an integer. §§§z:3;:~:
The point C divides AB in the ratio 2:3 S

The straight line k passes through C and is perpendicular to | KX
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The point D with coordinates (p, q), where g is positive, is such that AD is parallel to k
and the length of AD is 12410
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(b) Find the coordinates of D
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The point E lies on k such that DE is parallel to the y-axis.
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Question 11 continued
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(Total for Question 11 is 17 marks)

TOTAL FOR PAPER IS 100 MARKS
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