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Instructions
Answer all questions in the spaces provided.
A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.
Take the acceleration due to gravity to have magnitude g m/s2, where g =9.8.

Question 1
Consider the relation xy — y2 -4 =0, where y>—4.

Find the gradient of the curve when x = -5.

4 marks
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Question 2
Solve the differential equation Z—y - cos(2x)e_sm(2x) =0 given that y=1 when x = 0.
X
4 marks
Question 3
a. Sketch the graph of the function y = 2;, showing all asymptotes, stationary points and
intercepts with the axes. X +4x+38
Y A
> X
0
3 marks
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b. Find the exact value of the area bounded by the curve y = > I , the x-axis and the lines x = -4
and x = 0. X +4x+8
3 marks
Total 6 marks
Question 4

The diagram below shows a horizontal force of 20 N being applied to an 8 kg mass which sits on a
frictionless section of a horizontal surface. The 8 kg mass is joined by a light, inextensible string to a 4 kg
mass which sits on the same horizontal surface but on a section which has a coefficient of friction of 0.25.

4 kg

8 kg —> 20N

\/4 =0.25

a. On the diagram above, label all the forces acting on each mass.

1 mark
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SPECIALIST MATHEMATICS FORMULAS

Mensuration

area of a trapezium: %(a +b)h

curved surface area of a cylinder: 2m;rh

volume of a cylinder: arh
volume of a cone: %:7'[ rh
volume of a pyramid: %Ah
4 3
volume of a sphere: 3T
area of a triangle: %bc sinA
sine rule: a _ b __c
' sinA  sinB  sinC
cosine rule: ¢*=a’+b*—2abcosC

Coordinate geometry

2 2 2 2
ellipse: (x _Zh) + _zk) =1 hyperbola: (x _Zh) _Q _zk) =1
a b a b
Circular (trigonometric) functions
2 )

cos (x) +sin"(x) =1
1+ tanz(x) = secz(x) cot2(x) +1= cosecz(x)
sin(x + y) = sin(x)cos(y) + cos(x)sin(y) sin(x —y) = sin(x)cos(y) — cos(x)sin(y)
cos(x +y) = cos(x)cos(y) — sin(x)sin(y) cos(x —y) = cos(x)cos(y) + sin(x)sin(y)
tan (x + y) = tan(x) + tan(y) tan (x— y) = tan(x) — tan(y)

1 —tan(x)tan(y) 1 + tan(x)tan(y)

cos(2x) = cos’(x) — sin’(x) = 2cos*(x) — 1 = 1 — 2sin’(x)

_ 2tan(x)
sin(2x) = 2sin (x)cos (x) ta“(zx)-—l ()
—tan”(x
function sin”! cos tan”'
domain [-1,1] [-1,1] R
T T
range [—5, EJ [0, 7] (_5’ 5)
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Algebra (complex numbers)

z=x+yi=r(cosf+isinf) = rcisd

=X 4y =7

212, =T FCis(0, + 0,)

7" =r"cis(n0) (de Moivre’s theorem)

Calculus

d ny _ n—1

E(x )=nx

d ax _ ax

a(e )=ae

d 1

d—(loge(x)) =-
X X

i( sin(ax)) = acos(ax)
dx

d _ )
—(cos(ax)) =—asin(ax)
dx

4 (tan(ax)) = asec*(ax)
dx

d, . -1 _ 1
—(sin (x)) =

dx /1—x2
d -1 -1
—(cos (x)) =

dx /l—xz
d -1 _ 1
et ) = ——

product rule:

quotient rule:

chain rule:

Euler’s method:

acceleration:

constant (uniform) acceleration: v =u + at

dy _ dydu

dx  dudx
dy

_a’2x dv_ dv
a=

—-n<Arg(z)<m

Z ry .
1= —cis(6, - 0,)
Z
o
1
x"dx = Xy, nzg-1
n+1
[
[ 1
edx==e"+¢
a

)—lcdx =log.|x| + ¢, for x>0

sin(ax)dx = —1cos(ax) +c
a

cos(ax)dx = }Zsin(ax) +c

secz(ax)dx = ltan(ax) +c
a

! dx:sin_l(§)+c, a>0

2 2
Ja —x
[ 1
- ~1(x
dx = cos (;)+c,a>0
2 2
JJa —x
]
a ~1(x
2dx:tan (Z)+c
Ja +x

Ifd—zf(x), xp=a and y,=b, thenx, ,=x,+h and y,,, =y, + hf(x,)
X

—_— ==Y = i(lvz)
air drdx dx\2

s =ut+ lat2
2

2 2
vi=u +2as
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Vectors in two and three dimensions
r=xi+yj+zk

2. 2 2 - -
f|=nx"+y +7 =r L0, =717,¢08(0) =x X, + ¥y, + 212,

codr_dx, dy. dz
f_dt_dtl+dt*l+dtl~(

Mechanics

momentum: p=my

equation of motion: R=ma

sliding friction: F<uN

END OF FORMULA SHEET
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b. Let a m/s” be the acceleration of the system for the length of time that the 4 kg mass remains on the
section for which friction applies. Find the value of a, giving your answer in terms of g.

3 marks
Total 4 marks

Question 5

a. Find the values of the integers a and b such that tan(15°) =a + b.J3.

3 marks
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cos(2A) _ cos(A)—sin(A)

b. P that = ; .
rove tha 1+ sin(2A) cos(A) + sin(A)

3 marks
Total 6 marks
Question 6

Find the volume of the solid created when the curve with equation y =4 — X,

where x € [0, 2], is rotated around the y-axis.

4 marks
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Question 7
The position vector of a moving particle is given by r = cosz(t)i + 4sin2(t)i, t=20.

a. Find the Cartesian equation of the path followed by the particle, expressing your answer in the form

y =f(x).

2 marks
b. Sketch the path of the particle on the axes provided.
Y A
> X
0
2 marks

Total 4 marks
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Question 8
Consider P(z) = C b+ (1+1i), where be C.

a. If z=1 is aroot of the equation P(z) =0, find the value of b.

1 mark

b. Hence solve the equation P(z) =0.

3 marks
Total 4 marks

Question 9 5
X

X4

Find an antiderivative of

4 marks

END OF QUESTION AND ANSWER BOOKLET
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