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Mensuration

Specialist Mathematics Formulas

1

area of atrapezium: 5 (a+ b)h
curved surface area of acylinder: 2prh
volume of acylinder: prh
volume of a cone: % prh
volume of a pyramid: % Ah
volume of a sphere: g pr3
areaof atriangle: %bcsinA
a b Cc

sinerule

cosinerule:
Coordinate geometry
elipse:

hyperbola:

SNA~-SnB _sSnC
c2=a2+b2-2abcosC

(x-h?, (y-W°_

1
a’ b?
- h)? (- K,
a’ b?

Circular (trigometric) functions

cos?x +sin?x=1

1 + tan?x = sec?x

cot?x + 1 = cosec?x

sin(x +y) =sinx cosy + cosxsiny Sin(x—y) =siNnXcosy—cosxsiny

Cos(X +Yy) =CcOoSX cosy—sinxsiny cos(x—y) =cosxcosy+snxsiny
_ tan X+ tany _ tan x- tany

@N(X+Y) = T fanxtany n(X-Y) = T anxtan y

COS 2X = COS2X —Sin2x =2 cos?x —1 =1 -2 sin?x

Sin 2x =2 sin X cos X tan 2x = Z[L;(
1- tanx

function Sin-1 Cos1 Tan!
domain [-1, 1] [-1,1] R
range eppu b po

o g 224 [0, p] §3.75
Algebra (Complex numbers)
z=X+yi=r(cosq+ising)=rcisq
d=y2+y =1 —p<Argz£p

7,2, =4I, Cis(Qq + 0,)

% =;—210i5(q1 - )

AN=rNcisng (deMoivre stheorem)



Calculus

g () = w2 oxdx = g X" +ent -1
ad; (eax) = ae™ oe™dx = % e +c
ad;(logex) = 71( %dx =logex + ¢, for x>0
ad;(sinax)z acosax osinax dx = - %cosax+c
ad;(cosax)z - asin ax 0cosaxdx=%sinax+c
ad;(tanax)z asec? ax éseczaxdxzétanax+c
d _1 1 N 1 .1 X
Sin" x| = O——=dx=Sn " +c,a>0
w5 = rar
d -1 -1 N -1 -1 X
Cos x) = O0——=dx=Cos % +c,a>0
® (%)= 7 o :
d 1\ _ 1 N a _ 1 X
a;(Tan X)_1+X2 omdx—Tan F
d dv . du
product rule: ax (W) =ugg +Vvgy
4w Vdu_ udv
guotient rule: ax v%Z M
chain rule: g%(/ = g—z%l—;
b +b..
mid-point rule: Of (x)dx» (b - a)f%%
a
° 1
trapezoidal rule: Of (X)dx» 5 (b- a)(f(a) + (b))
a
Euler’ s method: If g—)¥ = f(X), xp=aandy,=b, thenx,,; =x,+handy,,, =y, +hf(x,)

, d’°x _dv _ dv _ d 0
acceleration: a= 7 T F TVHK T & ?VZE;

. . 1 1
constant (uniform) acceleration: v=u + at s=ut+s at2 V2 =Uu2+ 2as s=5 (U+Wt

TURN OVER



Vectors in two and three dimensions

Ir|= X2 +y?+ 28 = I r,=r4r, CoSq= XXy + Y1y, + 07

Mechanics

momentum: p=mv
equation of motion: R =ma
friction: F £ pN

END OF FORMULA SHEET
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Written examination 2 (Analysis Task)

Question 1

The displacement of a particle is specified by the equation

r(t) = 8cos2t i+ 6sin2t j where £0<t< %

a. i. Show that at ¢ = 0 the displacement and velocity of the particle are perpendicular.

2 marks
ii. Find the remaining times where the displacement and velocity of the particle
are perpendicular.
3 marks
b.i. Find the cartesian equation of the path of the particle.
2 marks
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

ii. Sketch the graph of the path on the axes below.

A y
4
2
0 X
-8 -6 4 -2 0 2 4 6 8 "
-2
4
2 marks
C. Find the maximum and minimum magnitude of the acceleration of the particle.
3 marks

Total marks: 12
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

Question 2

Let w=2+2i

a. Plot, and clearly label, w and @ on the Argand diagram below.

Mtz

o
=
X
\ AN

-6 —4 -2 0 2 4 6
-5
1 mark
b.  Define the set T which is the disc whose boundary includes the circle that passes
through the points w and @, where the line joining w and w is a diameter
of the disc.
1 mark
c. Show that v = 3 + v/3i is an element of T.
1 mark
d. Express v in polar form.
2 marks
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

e. Sketch, on the Argand diagram provided above, U =T N {z: z < Arg v}.

2 marks

Total marks: 7

Question 3

g O

L

This diagram shows two particles A and B attached by a light inextensible string which passes
over a smooth pulley. The mass of A is 4 kg and B has mass 8 kg. The coefficient of friction for
both planes is 0.1.

a. Draw all the forces acting on the particles A and B on the diagram above. 2 marks

b. Find the angle 6 such that the two particles would be just on the point of
moving. Give your answer to the nearest degree.

4 marks
Total marks: 6
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

Question 4

The graph of the function

f:[0,4] = R where f(x)= 12 —%
x2 +4
is shown below.
Af(x)
6

44
21

0 . *

0 1 2 3 4 5 :
24

a. i Find f7(x).

3 marks

ii. For what exact value of x is the magnitude of the gradient of the graph a maximum?

1 mark
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

b.

ii.

Find an anti-derivative of >
x< +4

2 marks

A space capsule is composed of two parts, an inner compartment and a re-entry shield.

The inner compartment takes the shape of a volume of revolution of the graph of f about
the x-axis. All measurements are in metres.

Use calculus to find the volume of the inner compartment to the nearest cubic metre.

4 marks

The external wall of the re-entry shield is the shape of the parabola
g:[0,5] = R where g(x) = 3v5—x rotated about the x-axis.

The thickness of the re-entry shield is the cross-sectional distance between its external
wall and the wall of the inner compartment measured parallel to the y-axis for

{x:0< x <4}

Write down an expression as a function of x which gives the thickness of the re-entry
shield.

1 mark

Evaluate the maximum thickness of the re-entry shield correct to
3 decimal places.

1 mark

Total marks: 12
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

Question 5

. . d
a. i. Find E[loge(cos x)]

2 mark
ii. Hence find an antiderivative of tan x
1 mark
b.  Find [tan®x dx
4 marks
C. Sketch f(x) = tandx, for 0<x<mn
> X
2 marks
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

d. Find the exact value of the area enclosed by the curve f(x)= tan’ x, the y-axis and the
straight line y = 1.

4 marks
Total marks: 13

Question 6

A tree fully laden with apricots has 20 apricots infected with a fungal infection called brown rot.
After a thunderstorm, the fungal infection spreads rapidly through the remaining apricots. The
rate of spread of the fungus is dependent on the number of infected apricots and the number of
apricots yet to be infected. This infestation can be modelled by the equation:

[Z—I? = kA(2000 — A), where A is the total number of infected apricots, t days after the
thunderstorm.

. 1 . . .
a. i. Express A@000= A) partial fraction form.

3 marks
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

ii. Show that the solution to Z—? = kA(2000 — A) can be written as:

ZOOOeZOOOkf

A= 99 + eZOOOkt

6 marks

b.  Find the exact value of k, given that 80 apricots are infected after 2 days.

2 marks
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MAV SPECIALIST MATHEMATICS EXAMINATION 2, 2001

c. i. Sketch the graph of A against ¢, for t < 15.

A
+ 1500
+ 1000
T 500
4 6 8 10 12 14 ;
0 : : : : : :
2 marks
ii. Explain the relationship between the k-value and the rate of infection.
1 mark
d.  After how many days will 1000 of the apricots be infected?
2 marks
Total 16 marks
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