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FORMULAS FOR REFERENCE
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Section A (33 marks)
1. Let f (x)z 21 . Find f'(x) from first principles.
3x"+4

(4 marks)
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2. Prove that sin’(x—y)—2sinx cos y sin(x—y)=cos’ x—cos’ y.

(3 marks)
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3. (a) Using mathematical induction, prove that 10+32+66+---+2n(3n+2)=n(n+1)(2n+3)

for all positive integers 7.

50
(b) Using (a), evaluate » k(3k+2).

k=5

(7 marks)
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4. A particle moves with a velocity of 3 m/s along a straight line initially and the acceleration

after ¢ seconds is

(t+1)

¢t seconds in terms of 7.

2

m/s>. Find the distance travelled by the particle in the first

(5 marks)
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5. Find J‘tan“gseczgdx.

(2 marks)
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6. Find j

1
- dx.
x*1-9x7

(5 marks)
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7. (a) Using integration by parts, find sz (1—e")dx.

(b) At any point (x, y) on a curve, the slope of the tangent to the curve is

y-intercept of the curve is 1. Find the equation of the curve.

2 X
(=€) oo
2

(7 marks)
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Section B (12 marks)

8.

Figure 1

In a Winter Carnival, a display item is in the shape of a right circular cone. It is made of ice and a
stabilizer so that the display remains in the shape of a right circular cone with the volume
remaining constant. Within the duration of the Carnival, the height of the cone decreases at a
constant rate of 2 cm per day. At time ¢ days after the beginning of the Carnival, the base radius
and height of the cone are » cm and 4 cm respectively (see Figure 1).

dar r

(a) Show that p = 7 (4 marks)

(b) LetS cm? be the curved surface area of the cone.
271

h

(i)  Show that %(52) = (27 -1?).

(i1) At the beginning of the Carnival, the height of the cone is 1.2 times the base
radius. The gatekeeper of the Carnival claims that the curved surface area of the
display increases during the whole period of the Carnival.

Do you agree with the gatekeeper? Explain you answer.

(8 marks)
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