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1. What is the derivative of y =cos™ (l) with respect to x?
X

(A)

(B)

(©

)

2. The number N of animals in a population at time t years is given by N=100 + Ae"

for constants A >0 and k >0. Which of the following is the correct differential equation?

dN

— = k(N -100)
(A) dt

ij—v— = —ft(N +100)
(B) dt

c—iﬁ =~k (N —100}
©) dt

i]\'—r = k(N +100)
(D) dt

3. If fx)=1- c:oséE what is the inverse function £ (x)?
(Ay f(x)=2cos'(1-x)
®) f) =500 1)

©) f(x)= -é-cos'l (1+x)

D) [ (x)=2cos{1+x)



4. What is the domain and range of y = cos™ (§2£) ?

(A) Domain: ~-32~:§x_<_—§-. Range: 0sy<7x
(B) Domain: -1<x<1.Range: 0<y<x
(C) Domain: —%Sxﬁ%Range: ~TXyS7T

(D) Domain: —1<x<1.Range: 7w y<nxw
> The diagram of the graph ¥ = ()

T

Which diagram shows the graph of y= f7(x) ?
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Question 6 (8 marks)

a) Write the exact value of
i) sin=1¥3
i) sin”i(sin(~5)

b)  Simplify cos [2 cos” ig—_]

c) Write the equation In x + In v = 3 without logarithms
d) Solve for x: l0g,0(x%) + logpx = 1

. d? %2
e) Find ey (e* )

Start a new page

Question 7 (8 marks)

) . . -1 -1
a) Find the derivative of sin” x + cos ™ x

and hence find the exact value of sin'1 x + cos X

(Show all working)

b) Differentiate the following with respect to x:

i) g(x)=In x> —e

e* 1

e +1

i1} h(x)=In( )

(leaving your answer in simplified exact form)

ii1) y = cosTH(—x) + cos™(x)



Start a new page

Question 8 (9 marks)

a) Sketch the curve y=sin’ 3x.

b) Differentiate e™"* with respect to x

d :
c i Find —{xe* ~e”*
) D et ~e?)
1
11} Hence, or otherwise, find Ixexdx

0

d) Find the inverse function for g(x) =5 -x —1 and state the domain and

range for the inverse

Start a new Page

Question 9 (8 marks)

a) Find the equation of the tangent to the curve y =4 sin”? (% ) at the point

where x = 1. (Leave in exact form)

In2x

x

b) Find | dx  using the substitution u = In 2, or otherwise

¢) Find the exact value of cos[sin'1( %) + sin’ [ﬁ))



Start a new page

Question 10 (8 marks)

4e2%
1+et¥

-
a) Differentiate tan™* e?* and hence find foz dx as an exact answer 3

b) The rate at which a body cools in air is proportional to the difference between the temperature, T, of
the body and the constant surrounding temperature, S. this can be expressed as %TE = k(T — S) where

t 1s time in minutes and & is a constant.

i. Showthat 7' =S+ Be*® where B is a constant, is a solution

of the above equation

ii. Ifa particular body cools from 100° to 80° in 30 minutes, find the temperature
of the body after a further 30 minutes, given the surrounding temperature

remains a constant 25°. Give your answer to the nearest degree. 4



Start a new page

Question 11 (9 marks)

a) A water trough is 200 cm long and has the cross section of a right-angled isosceles triangle.
B is the midpoint of the line AC. “x’ is the depth of the water in the trough.

(®)
A B C
D
Prove that AB=DC Vel B X G

(ii) Show that when the depth of the water is x cm, the volume
of the water in the tank is 200x* cm’, explaining all steps.

(i) ~ Water is poured in at a constant rate of 5 litres per minute.

Find the rate at which the water level is rising when the depth is 30 cm
(1 litre = 1000 cm®)

5 2 i taﬂ_l(g)
b) Differentiate (tan -1 (5)} » and hence find the exact value of _" —t dx

iy 1 _ dy _ 1
¢) By writing y = tan™'+x in the form x = f(¥), show that 2 = e
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