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Quéstion 1 (12 marks)

s

2
a) Evaluate f cos? x dx

b)

c)

d)

e)

=

b)

d)

0

Solve the equation cos 28 =sinf for 0 <8 < 2n

Solve the inequality 3x+4 =2
x=5
By using the substitution w = > — 2, evaluate f twdw
& ’ -1 Vw42

A group of six goats is to be chosen from 10 goats.
In how many ways can the group be chosen if:

i) 2 particular goats are included in the group
ii) 1 particular goat is excluded from the group

Question 2 (12 marks) - Start a new page

A (4,10), B (-3,1), C (5,7) are the vertices of triangle ABC and E is the midpoint
of the side BC. '

Find the value of tan @ where 8 = L AEC

0

i

If @ B and y are the roots of the equation 2x° + 5x -3
find the values of

i) a+f+y
i) a?+p%2+y?

i) Lol l
a f vy

P(x) is a monic polynomial of degree 3. P(x) has the quadratic factor x° — 1 and when
P(x) is divided by x — 2 the remainder is -9.
Form an equation for P(x) and hence solve P(x) =0

4 30
For the expansion (xz + —J find which term
x

1)  isindependent of x

ii)  has the greatest coefficient
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Question 3 (12 marks) - Start a new page

a)

b)

Find %(tan - x)2 and hence evaluate

dx

f‘fg tan ! x
.1 1+4x2

A tangent at the point of contact 4 of two circles (which touch externally)
meets a common tangent, PQ to both circles, at R.

Not to Scale

Prove that
1) R is the midpoint of PQ

i)  PQ subtends a right angle at 4
By using the expansions of cos(4 + B) and cos(4 — B)
i) find an expression for sinx sin 3x

i

P
ii)  hence evaluate f sinx sin 3x dx
0

Question 4 (12 marks) - Start a new page

a)

b)

If the chance that any one of 6 telephone lines is busy at any instant is %

i) What is the chance that exactly 4 of the lines are busy?
ii)  Determine the probability that at most two of the lines are busy

The volume of a sphere is increasing at the rate of Sem’/s.
At what rate is the surface area increasing when the radius is 20cm.

A particle moves in a straight line and its position in metres at anytime ¢ seconds
is given by x = 3 cos 2t — 4 sin 2t

i) by expressing the motion in terms of 4 cos(nt + a)
Show that the motion is simple harmonic.

i)  Find the particle's greatest speed
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Question 5 (12 marks) - Start a new page

a)

b)

Use mathematical induction to prove the identity
1.2 +23 + 3.4 +...... tnn+l) = tnm+1)(n+2)

1
n

hence determine the limit of — Z k(k+1) as »n approaches infinity
k=1

Newton's law of cooling states that the rate of change of the temperature 8 of a body
at any time ¢ is proportional to the difference in temperature of the body and the

temperature m of the surrounding medium, i.e. ijgi =k (8 - m) where k is a constant.

iii)

Show that @ = m + Ae™ where 4 is a constant, satisfies this equation.

If the temperature of the surrounding air is 40°C and the temperature of the body
drops from 170°C to 105°C in 45 mins, find the temperature of the body in
another 90 minutes. (to 2 decimal places)

Find the time taken for the temperature of the body to drop to 80°C
(to the nearest minute)

Question 6 (12 marks) - Start a new page

a)

Solve log.(log, x) = 0 (in exact form)

b) Find the equation of the normal at the point 7' (2at, at®) on the parabola x° = 4ay.
Hence determine the value(s) of  for the equations of the normals to this parabola

to pass through the point (-124, 15a ).

The acceleration of a particle P is given by the equation

d*x
o 8x(x? + 1) where X is the displacement in cm, of P from a fixed point O
after ¢ seconds .

Initially, P is at the origin moving with velocity —2cm/s.

i)

if)

Show that the speed of the particle is 2(x* + 1) em/s and hence find an
expression for x in terms of ¢ :

Determine the displacement of P after % seconds
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Question 7 (12 marks) - Start a new page

1 ecos‘“1 x
a) Evaluate ——dx
o V1—x?
b)
C
AB is the diameter of a semi circle with radius »
The chord AC divides the semicircle into two regions
A O«—————=> B ofequal area.
Not to scale
i) By letting CAB = @ radians
Prove that 26 + sin 26 = ~
il)  Show that 8 = 0.4 is a good approximation to the solution of 26 + sin 26 =
iii)  Use Newton's method once to find an improved solution for the value of &
(to 2 significant figures)
<)
y
A stone is projected from O with velocity V at an
Notto Scale angle o above the horizontal.
A straight road goes through O at an angle & above
- the horizontal, where 8 < &
The stone strikes the road at R.
Air resistance is to be ignored and the acceleration
o due to gravity is g

iii)

X

Given that the equations of motion of the stone are

x =vicosua

y = vtsina — gt } Do NOT prove these results.
2

Show that the Cartesian equation for the motion is
=t __gxfsecta

y=xtana —=———
If R is the point (x,y) express x and y in terms of RO and 8

Hence show that the range RO of the stone up the road is given by

2v? cos a sin{a—6
RO = : ( )
gcos< @

Find an expression for ¢ when RO is a maximum and interpret this result.

End of Paper

6
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