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Section 1 Multiple Choice ( 10 Marks)

1 The de is:
\J9—4x?

9—4x? 9—4x?
A YT ¢ By W™ ¢
(A) 2 (B) 2
_ 2 _ 2
©) _3_\'92‘“‘ te (D) 3_\’924" Le

2 The ;dx is:

x* —6Xx+13
(A) tan‘lXT_?’+c (B) %tan‘l(x—?)) +c
(©) ltan‘lx—_?’+c (D) ltan‘lx—_3+c
2 2 4 4
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3 The diagram shows the graph of the function y = f (x).

Which of the following is the graph of y = f (x)|?

(©) (D)
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4 The diagram shows the graph of the function y = f (x).

1
Which of the following is the graph of y=—-—-7?

f(x)
(A) (B)
© (D)
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5 Let z=2+i and w=1—i.What is the value of 3z +iw?

(A) 5-4i (B) 5+4i
(C) T7+4i (D) 7-4i

6 It is given that 3+i is a root of P(z)=1z%+az’+bz+10 where a and b are real numbers.
Which expression factorises P(z) over the real numbers?

(A)  (z-1)(z*+62-10) (B) (z-1)(z*-6z-10)

(C) (z+1)(z*+62+10) (D) (z+1)(z*-62+10)

2 2

7 For the ellipse with the equation X7+y? =1. What is the eccentricity?

1 1
(A) " (B) >

3 9
© " (D) &

8 Consider the hyperbola with the equation XT—% =1.

What are the coordinates of the vertices of the hyperbola?
(A) (0,£2) (B) (£2,0)

(C) (0,4) (D) (£4,0)
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9 The area between the curve y =3x—x°, the x-axis, x=0 and x =3, is rotated about the y-axis
to form a solid.

What is the volume of this solid?

(A) o cubic units (B) 97” cubic units
© 2777[ cubic units (D) 2777[ cubic units

10 A particle of mass m is moving in a straight line under the action of a force, F = %(6—10x) .
X

Which of the following is an expression for its velocity in any position, if the particle
starts from restat x =17

(A) v=4_r%\/(—3+10x—7x2) (B) v:ix\/(—3+10x—7x2)

©) v:ii\/Z(—3+1Ox—7x2) (D) V:ix\/Z(—3+10X—7X2)
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Section 2 Marks

Question 11 (15 marks) Use a SEPARATE writing booklet.
(a) Let z=2 cos%+isin%) and o=+/3+i .

Q) Express » in modulus-argument form. 1

(i) Hence, or otherwise, express z°@ in modulus-argument form. 2

(b) Sketch the region in the complex plane where the inequalities
|z+7|<land |z—i|<1 hold simultaneously. 2

2

(c) Evaluate |{ te'dt. 3

(d) The diagram shows the graph of the (decreasing) function y = f (x).

Draw separate one-third page sketches of the graphs of the following:

0] y:| f (X)| 1
i) :%. 2
(i)  y*=f(x). 2
(v) y=fx). 2
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Question 12 (15 marks) Use a SEPARATE writing booklet.

@) (i) Find the square roots of 3 +4i .

3
(i) Hence, or otherwise, solve the equation z? +iz—-1-i=0 . 2
2
3
(b) Use the substitution t = tang to show that d—e = EIn 3. 3
2 sing 2
2
) () Given that 16):—_43 can be written as — ~+ b _, ¢
(x-3)°(x+ 2) (x-3)° x-3 x+2
where a, b and c are real numbers, find a, b and c. 3
(i)  Hencefind | X% g4y 2
(x-3)°(x+2)

(d) In the Argand diagram below, OABC is a rectangle. O is the origin and

the distance OA is four times the distance AB. The vertex A is represented
by the complex numberz = x+1y .

Vi

(A y)
zZ=X+1
C ig

Find an expression for the complex number that represents the vertex B.
Leave your answer in the form a+ib.
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Question 13 (15 marks) Use a SEPARATE writing booklet.

(a) The equation 4x®—27x+k =0 has a double root. Find the possible values of k. 2

(b) Let «, B and » be the roots of the equation x* —=5x* +5=0.

0] Find a polynomial equation with integer coefficients whose roots are

a-1,p-1land y-1. 2
(i) Find a polynomial equation with integer coefficients whose roots are
a?, f% and y°. 2
(iii)  Find the value of &’ + 8 +°. 2
(c) Q) Let a> 0. Find the points where the line y = ax and the curve
y = X(x—a) intersect. 1
(i) LetR be the region in the plane for which x(x —a) < y <ax . Sketch R. 1

(iii)) A solid is formed by rotating the region R about the line x = —2a. Use the
method of cylindrical shells to find the volume of the solid. 5
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Question 14 (15 marks) Use a SEPARATE writing booklet.
@ (1) Find all the 5th roots of —1 in modulus-argument form. 2

(i) Sketch the 5th roots of —1 on an Argand diagram. 1

(b) For each integern>0 , let
1

| = | x*™edx.
0
: e
(1) Show that for n > 1, I, = 5 nl,, 2
(i) Hence, or otherwise, calculate I, . 2

(c) If 5x* — y* +4xy =18 defines a set of points:

(1) Using implicit differentiation show that is has no stationary points. 2
(i) Find the vertical tangents. 2
(i)  Find any intercepts. 1
(iv)  Find the obligue asymptotes. 2
(v) Sketch the curve. 1
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Question 15 (15 marks) Use a SEPARATE writing booklet.

(a) The points P[cp, %j and Q[cq, %} , p # q, lie on the same branch of the hyperbola

xy = ¢®. The tangents at P and Q meet at the point T.

Find the equation of the tangent to the hyperbola at Q? 2

2 2

(b) The pointsat P(x,,y,) and Q(X,,Y,) lie on the same branch of the hyperbola %_y_ =1.

b2

The tangents at P and Q meet at T (X,, Y, ).

(i)  Show that the equation of the tangent at P is %—&:1. 2
a

b2

Wo_q 2

(ii)  Hence show that the chord of contact, PQ, has equation x_x20_ 4
a~ b

(ili)  The chord PQ passes through the focus S (ae,O), where e is the eccentricity
of the hyperbola. Prove that T lies on the directrix of the hyperbola. 1

10
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(c) In an alien universe, the gravitational attraction between two bodies is proportional to x°,
where x is the distance between their centres.

A particle is projected upward from the surface of a planet with velocity u at time t = 0. Its

distance x from the centre of the planet satisfies the equation X = —Lg .
X

(i)  Show thatk = gR®, where g is the magnitude of the acceleration due to gravity at
the surface of the planet and R is the radius of the planet. 1
3

gR

XZ

(i)  Show that v, the velocity of the particle, is given by v* = —(gR—-u?). 3

(iii) It can be shown thatx = \/Rz +2uRt — (gR —u®)t?> . (Do NOT prove this.)

Show that if u>,/gR the particle will not return to the planet. 2

(iv)  If u<gR the particle reaches a point whose distance from the centre of the

planet is D, and then falls back.

(1) Use the formula in part (ii) to find D in terms of u, R and g. 1

(2) Use the formula in part (iii) to find the time taken for the particle to return to

the surface of the planet in terms of u, R and g. 1

11
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Question 16 (15 marks) Use a SEPARATE writing booklet.

(a) A flywheel of radius 30cm makes 30 revolutions per second. Find the velocity and
acceleration of a point on the rim. 2

2 2
(b) The ellipse %+§ =1 has foci S(ae,0) and S’(—ae,0) where e is the eccentricity, with

corresponding directrices x 2 and x=-2 . The point P(X,, Y,) is on the ellipse. The
e e

points where the horizontal line through P meets the directrices are M and M,
as shown in the diagram below.

() Show that the equation of the normal to the ellipse at the point P is

aZYO
Yy =22 (X—X,). 2
Yo bx, (X=%,)
(i)  The normal at P meets the x-axis at N. Show that N has coordinates (e%x,,0). 2

(iii)  Using the focus-directrix definition of an ellipse, or otherwise,

show that E = E 2

PS" NS’

(iv)  Let a=Z4S'PN and g = ZNPS . By applying the sine rule to ZS’PN and to ZNPS,
show thata = . 2

12
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(c) The gravitational force between two objects of masses m and M placed at a distance x apart
is proportional to their masses and inversely proportional to the square of their distance,

Mm

ie F c —— . A satellite is launched so that it orbits the earth once a day. Take gravity at the
X

earth’s surface, g =9.8ms™ and the radius of the earth, R = 6400km.

0] Find the angular velocity of the satellite. 1
612
(i) Show that the centripetal force of the satellite mre? is equal to (6-4x10 2 <9.8m :
X
2
(iii)  Hence find the height of the satellite. 1
(iv)  Find the linear velocity of the satellite. 1

END OF ASSESSMENT

13
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Sugeested Solutions, Marking Scheme and Markers’ comments
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Suggested solution(s) sect | comments
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@WM’"Z—
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Suggested Solutions, Marking Scheme and Markers’ comments

Suggested solution(s) Al T 10~ |2 comments
(O(B 16263 = o b + ¢

(a”?ﬁ'z(d-#?_) (_;:::‘32 @c_@ —_t

[ 6o —& 3= q(au—zB + b(&b@(x k2 £ c:.(ﬁc «?9
fot w= 2
) - Gq = a=| @W,Q,,(

pE-47

ot o =-2 | |
—22-42% = A5C = C¢c= ~5 @W‘[é

hot = = O
—¢3 = Za —6b +9 <

w(“,%‘:l—é&)"‘27
Lh= (9 = k=3 D iraik

). (16 v%B T
( ) ‘((Dc —13)2 = H)‘(% (51%3)211 3‘“3 x+z 7@2
= (e -3y b gy - B bnfep2)

=

-

= =l pabyzz3)sc
X -5 b Sy ol

@M@Lﬁa @) M/wlé’» ;




THGS Exam Feedback
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Suggested solution(s) W {5 comments
(05Rur i o> —2 72 4o
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