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13 Which graph best representsy = |in x| ?
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2 A particle is moving in a circular path of radius.r, tant angular speed o.
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The curve represented by the equation 2 —L = lis an ellipse with:
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(A)  eccentricity given by e =% and fociat (« 3,
(B)  eccentricity given by e =% and foci at (+

(C)  eccentricity given by e =% and foci 5700
(D)  eccentricity given by e =% ociat (#3.0)

The polynomial 4’ - 27x + a double root. The possible values of k are:
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Given hich of the following is not necessarily true?
(A) g+b
a ’ > 4ab
(©) )’ > 4ab

a+b>2JcE
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The circle x” + y2 =4 isrotated about the line x = 3. Using the method of cylindrical
shells, the volume could be calculated by:

2
(A) V=2nf B-xN4-x" dx.
7

2

(B) V=41rj (4-xN3 -2 dx.
0

2
©) V=47tj B-x 4-x" dx.
-2

2
(D) V=21tj BG-xW4-x dx.
0

The shaded region of the Argand plane represen
following inequalities hold simultaneously.
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Using the recurrence relation u, = j tan” x dx = 1an lx — U,
P
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ftanxabc=?
11 t2
(A) an x _tan"x , . 4 .

5 3
(B) tar;x_la;;x+mnx+c

6 4 2
(©) tan6x_ta2x+tanx+c
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(D) M-M-{-[anx-x—}-c
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Section II
Total Marks (90) . i
Attempt Questions 11 — 16.
Allow about 2 hours&45 minutes for this section.
Answer all questions, starting each question on a new sheet of paper wi ame
and question number at the top of the page. Do not write on the back of sheets.
All necessary working should be shown in every questio ’
Question 11 (15 marks) Start a new sheet of writing Marks
(a) (i) Find real numbers @ and b such that ar ;f—3 £ :
1
(i) Hence find J #ﬁ—
XD
(b) Find J cos’ x dx 3
(c) If zy=3-2ian —4i , find in the form x + iy:
(1) - 2Z; 1
i) &’ :
= 1
2.2 1
ctorise x' +x"— 12 completely over the field of :
(i)  Rational numbers. 1
(i)  Real numbers. 1
(iii) Complex Numbers. 1
() Giventhat «, B and y are the roots of X+ px2 +gx +r =0, find the equation 2

) 2
whose roots are o, B~ and y.

End of Question 11



Question 12 (15 marks)Start a new sheet of writing paper. Marks

(a) Prove by induction that - 4
Elr A ~(1=1) +r* = Q=D+

....... 1
wheren is a positive odd integer. ;

(b) A sketch of the curve whose equation is y = f{x)is shown below.
v

r 4

Draw neat, half page sketches of:

@ y= IRl : 2
(i) y=@w)’ ;)
X

End of Question 12
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Question 13 (15 marks)Start a new sheet of writing paper. Marks l

2 S
(@) A solid has as its base, the ellipse % o —-4L =

Cross sections taken perpendicular to the x axis are equilateral triangles.

A typical cross section is shown on the diagram.

Find the volume of the solid.

(b)  Find the square roots of z=1 + i3 in the fo @). 3

= 2
(c)For any complex number, z show that z.z 2
(d () Write z=43 + iin the fo cos® + ine]. 1
(ii)  Hence, or otherwise, t x + iy, 2
Que inues on the next page
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Question 13 continued.

Do 2 :
(c) taiilhe e]lipse%%— i -2L5 =1 is shown below along with its foci and directrices.
SPir

By definition, for any point P on the ellipse, A

x

L 4
— &’
()  Find the eccentricity (e) of the ellipse.
(i) Give the equations of the directrices of the'ellipse.
(iii) Show that for any point? on the @P '=C, and give the value of
the constant C.
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Question 14 (15 marks)Start a new sheet of writing paper.

(a) In a V8 supercar race, there is a circular bend or radius 7, where the road is banked
at an angle of 0 to reduce the tendency to slide'sideways when rounding the bend.
Consider one of the V8 cars to be a point of mass m. Itistravelling at a constant
speed v around the bend. The width of the road on the bend is d.

The forces acting on the car are the gravitational force mg, the no action t’
the road N, and the frictional force F acting down the road.

(i) By resolving the horizontal and vertical components of force;
expressions for N sin ©and N cos 6.

(i1) Give an expression for the constant speed e no friction against

the road.

(iii) Show that when the car is travelling @t a constagt speed which does produce

friction against the road that the friction is\given by the expression;
o

= ; 2V cos® — mgsin®

(b) Find J e sinx dxgby the ation by parts.

and Q q) lie on the hyperbola xy = .

End of Question 14




Question 15 (12 marks) Start a new sheet of writing paper.

(a) Use the method of cylindrical shells to find the volume formed when the area
bounded by y = x* — 4x" and the x axis is rotated about the y axis.

(b) Find the fourth roots of2 + 23 i.

(c)  The complex number z = x + iy satisfies the relation (z-72)

Show that the locus of z on the Argand plane is a parabola,
and the coordinates of its vertex.

(d)

For the curve with equation X+ 6xy — 4y2 =10, determine the gradient of the

tangent at the point (2, 1) on the curve. % &







