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Question 1 (10 marks)
A particle’s velocity at t seconds, is v(t) = 8 cos 2t, and is travelling for 47 seconds.

a) Find the distance travelled by the particle for 4w seconds. (1 mark)

If the particle goes through the origin intially O.
b) Prove that a(t) = —k?x(t). (3 marks)

11w

c) Find the exact speed of the particle at t = - (1 mark)
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d) Find the change of displacement when the speed of the particle is 4 ms~! for the firstg
seconds (5 marks)
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Question 2 (6 marks)

A function x = f(y) is shown below.

It is given that p < f_lflf(y)l dy < q. By finding p and q, interpret what this statement
(p < f_lflf(y)l dy < q) means by further on finding f_lflf(y)l dy.
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Question 3 (9 marks)

Given the following marginal analysis data

C'(x) = 3 cosxsin? x + 5e3%, c(0)=0
1
R'(x) = 6 cos x sin® x + e** + 2x(10x* — 3)° + ——, R(0)=0
cos? x
Find C(x) and R(x), with full working out. (6 marks)
By finding the cost and revenue function..
a) Find the total cost of producing 10 items (1 mark)
b) Find the average profit when 10 items are produced and sold. (3 marks)
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Question 4 (8 marks)

The fundamental theorem of calculus is derived by a long algebraic method. To simply explain this,
they say that A = lim (sum of areas of rectangular strips), depending on the function. This
n—->0oo

means the exact area A of the region under the curve, which then simplifies to...
x=n
A= al}crl’oz f(x) 6x
x=0

By interpreting on the information given, what does the expression above actually mean. Express
your answer in a basic expression. (3 marks)

By this formula of A, they have deducted the formula for the fundamental theorem of calclus.
which is...

d X
([ Foa=rw

Hence, find f(x). (2 marks)
x 2t —4t+3 d x1 tan(t)+e2 t_5(3t2-2t)°-10
(f 9t-3 t) dx (f < J4t2+sin(t)+10 >

Why doesn’t the expressions below not work for the fundamental theorem of calculus?
d (/¢ d (*(V2t—4
— (f (—) dt and — (f dt
dx"J; \t+1 dx*J; \ t+1

Hence, evaluate the real expression from the two. (2 marks)

END OF CALCULATOR-ASSUMED
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