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Question 1 (15 marks)

a) Find Jcoszx sin xdx

dx

b) Find jﬂ
2

|
c) Evaluate Ixe"dx
0

3
d) Evaluate sz Vx+1
0

e) Find real numbers a and b such that

2
@ A +dx-4 @ + + £

b
=D+l x=1 x¥] x+D?
) )

2
4x +4x 4d

(i)  Hence find j(-—l)—T e
X=1YCEL)

Marks
Question 2 (15 marks)
2 a) Let z=2+3i and w=3-4i Find,in the form x -+ iy,
(1) W
i 2
4 A
(11 —
2 ) w
b) (1)  Express 1+ V3iin modulus-argument form
3
(i1) Express (1+ﬁi> in modulus-argument form
(i)  Hence express (1 +'J3i) i the form x + iy
4
¢) Find, in modulus-argument form, all solutions of z* =
5 d) Sketch the region on the Argand Diagram where the inequalities
|z+Z]>2and |z —1~i| <1 hold simultaneously
2

e) Suppose that the complex number z lies on the unit circle, and

OSarg(z)i\ . Prove that Qarg(zfl):arg(z)+7r

o |
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Question 3 (15 marks) Question 4 (15 marks)

a)

a)

y
\ \ (1,1

'2\ In the diagram, the bisector Q7 of angle POR has been extended to intersect the circle
\0/ PQR at T

E1L 1) Copy the diagram:
) Prove that the triangles OPS and QTR are similar 2

(i)  Showthat QS QT = QP OR I
The diagram shows the graph of y = f{x) The x axis is an asymptote

Draw separate one-third page sketches of the following: (iit)y  Provethat OS° = QP OR ~ PSSR 3
(1) f(_x) 2 b / y y:A1+l
(i1) f(M) 2 ) 4 o / 3
(i) 1 2 4 |
i Pt
)
(iv) ¥ =/t 2 :
ey
b) The zeros of x°* - 4x” + 2x -1 are a, B and y / .
Find a cubic polynomial with integer coefficients whose zeros are 3
o', f* and y? The base of a solid is the region bounded by the curve y = x* +1, the y-axis
and the lines y =1 and y =4, as shown in the diagram.
Vertical cross-sections taken through this sohd in a direction parallel to the
c) 4 4 y-axis are equuilateral triangles. A typical cross-section, ABC 1is shown.
g P

Find the volume of the solid

y = sinx

&) (1) Suppose that a 1s a double root of the polynomial equation P (x)=0 2
Show that P'(a)=0

(11) What feature does the graph of a polynomial have at a root of 1

Use the method of cylindrical shells to find the volume of the solid formed P
multiplicity 27

when the shaded region bounded by
y=0,y=5iix,x= g—,x = (ii)  The polynomial P(x) = mx" —nx* 42 3

1s rotated about the y-axis 1s divisible by (x + l)z Find the coefficients m and n



Question 5 (15 marks)

a)

b)

©)

A road contains a bend that is part of a circle of radius ». At the bend, the road is
banked at an angle @ to the horizontal. A car travels around the bend at constant
speed v.  Assume that the car is represented by a point of mass m, and that the

forces acting on the car are the gravitational force mg, a sideways friction force F'

(acting down the road as drawn) and a normal reaction N to the road.

0]

(i)

By resolving the horizontal and vertical components of force, find
an expression for F

Show that if there is no sideways force v=./grtand

2 2

The points P(x;, y;) and Q(x; y,) lie on the ellipse X—z + Lz =]
a” b

The tangents at P and O meet at 7'(xp , yg)

)

(1)

(ii)

@

(i)

Show that the equation at P is X—i’ + % =]
a

s ] s W 240
Hence show that the chord of contact P, has equation —> -+ =1
a

T lies on the directrix of the ellipse. Prove that the chord PQ passes
through the focus S(ae, 0)

Find the equation of the tangent to the curve defined by
x’ +xy—y* =1lat the point (1,1)

Show that the curve in (i) has a stationary point if 9x* +2x’ +1=0
6
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w

Question 6 (15 marks)

a)

b)

©)

d)

)

(i1)

Prove the identity sin(a+b) x +sin(a —b) x = 2 sin ax cos bx

Hence find j’sin Sx cos 3xdx

Consider the following statements about a polynomial (x)

0
(i)

[f P(x) is odd, then P'(x) is even
If P'(x) 1s even, then P(x) 1s odd

Indicate whether each of these statements is true or false. Give reasons
for your answers.

If 28-1=0
(1) Express all the values of z in modulus argument form
(ii)  Show that zﬁ—lz(zz—l)(zzwtzﬂ)(zz—z+1)
(iii)  Express the roots of z'+2z° +1=0 in the form x + 1y

i . -1
(1) Sketch the graph of the function y =cos™ (%——)

o afx-1)

(ii) By adding y =sin™' x to the graph in (i), solve cos '[%J =sin" %

Marks



Question 7 (15 marks)

a)

The points P(ep,—), 0(cg,~) and R(er,) lic on the hyperbola xy=c’
P q r

The tangent at R 1s perpendicular to the line joiming P and Q.

Show that
(1) The gradient of the tangent at R is —Lz

(i1) ZQRP is aright angle

(Question 7 continued on next page)

Marks

Question 7 Continued

b)

A projectile 1s launched from the top of a cliff 2 metres high with an initial velocity

of Vms™ at an angle of @ to the horizontal. Given that the horizontal and vertical
components of the motion are ¥ =0 and y = —g

Show that
. ) 1,
1) x =Vtcos@ andy:stm@*Egt +h

(i1) The time of flight, 7, 1s given by

o Vsin@+/V?sin’ 0+ 2hg

g

V?cos® @
2g

(i) I h= then the range R of the particle is

B V2 (sin 20 + 2 cos )
2g

¢ St) =logax + logax’ + logex’ + .+ logx”

()  Show that S(n) :M;_lg_g_

(11) Find the value of xif a = /6 and S(100) = 5050

(2]
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Question 8 (15 marks)
a) Given that f(x)=ax’ +bx* +cx+d
Show that if
1) /(x) has one stationary point then 5° = 3ac 3
(i) f{x) has a horizontal point of inflexion then x = ~§ 2
b) Giventhat I = Jx”sin xax
0
(1) Show that [, =" —n(n-1)1, ,,n=2 3
(i)  Lvaluate jf)“ sin6do 3
0
2 2 3
¢) (1) Using the fact that A= 2 absinC and cosC = LN i 3 2
2 2ab
Show that 4 = %'\/2azb2 20" +abtet ' =b' = ¢
(1) Hence or otherwise show that the area A of a triangle with sides 2

a, b and ¢ can be found by using the formula

A=ys(s—a)(s—b)(s—c) where s= %(a +b+c)

--- End of Exam --- —l
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