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Section 1

10 marks Attempt Questions 1-10

Allow about 15 minutes lor this section

Use the multiple-choice answer sheet for Questions | -10.

1. Ifz +2i andwu . what is the value otz e
(A) 32
(B) k1t
(Y ;!
(Dy ¢
2.W' T U the tollowing is an expression for? j o R
U570 = &Y

|
(A) .\“";L.‘US?..\'-#L'

|
(B) ¥— 3¢

(C) Y3 sin” xr ¢

i . A
") R - L1 L o
2

3. The equation of the tangent to xv' + 21 =4 at the point {2, 1) is

(A)» ()
) 0

(C) x+8y=-10

(Dyx-8 10
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. : . . Xy
5. The puint Placos &, hsir  lies on the ellipse — + ;}— = 1 where a»b>0
7. B

What is the cquation of the normal at P?

av har . R
(A) - - 1y
costy s
av e N R
By 27T Satep
coOd
€y ect and |
a D

) iCUS(Q-{-lSiHQ =1
et h

6. What is the multiplicity of the root x=1 of the equation 3x* 5x'+5x-3

(A) |
(B) 2
(<) 3
() 4

7. Without evaluating the integrals which one of the tollowing will give an answer of zero'

Pl

A 1eact 44 19
( ) '[ COs &/

4

|
{B)ﬁxEIKLffdx

(C) jsirf xcos x dx

(D)jh’—qu
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8. The base of a solid is the circle x™  y* . y cross section of the solid taken
perpendicular to the x axis 1s a right angled. isosceles triangle with its hypotenuse lying in
base of the solid. Vv uich of the following is an expression for the volume V of the solid?

|
(A) j(l-xf)dx

(13) 2j{l+x“‘)dx

]
() 4[(1-xfmx
I

|
I r
(D) }I(l-x‘)dx
“%

9, A particle of mass m is moving horizontally in a straight line. [ts motion is opposed by
force of magnitude mk (v+v~ ) Newtons when its speed is v ms ~' (where Kk is a positive
constant). At time t seconds the particie has displacement X metres trom a fixed point O a1
the line and velocity vms ™. W " h of the following is an expression for X in terms of v?

| 1
Y

1
(B) '—j ly
Vi + V)

L e 1
(C) | dv
K= V(l+v)

. | |
(D) -—|—dv
kel+w

10 Four digit numbers are formed from the digits 1, 2, 3 and 4.
Fach digit is used once ¢ 'y. . e sum of all the numbers that can be formed is?

(A) 20606.640
{B) 066,660
(<) - 440

(DY 6.666
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Section 11
90 marks Attempt Questions 1 .0
Allow about 2 hours and 45 minutes lar this section

Ansy ch question on a SEI sheet of paper. Extra paper is available.
In Questions 1 1-16, your respc Id include relevant mathematical reasoning and/or

calcuiations.

Question 11

a) Find
Var  ¢”

J /{\' ?’{
b Show that f —
» 6

) Find Ie‘ sin x dx

d) Praw a diagram to illustrate the locus of the points = on the

Z ! 2

7 <1 and

nd diagram such that:

¢) Show by geometrical means or otherwise that il z, and z,are complex numbers such that

[

. ther is purely imaginary.

2, |z,
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Question 12 ( Start a new page)

(a)  The diagram below shows the graph of ['(x) = " =2

4 : .
Vo= f e

“

On separate diagrams sketch the following graphs, in each case showing the intercepts on
axes and the equations of the asymptotes.

(i) y=(@Exn-

(1) y = log 1{x)

]

(i) y =
1(X)
(iv)y F[x}‘
(b) (i) Show that 4x3+9y? 16x 8y © Drepresents an ellipse.

(11, . .ad the eccentricity and hence the coordinates of its foct and the equation
of its directrices.
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(c)
1 A
/J
e
i
/\ 1=

. . - p
e’ (7 v

"> diagram abo P(Bp.zl and Q {Sq,i} are variable points on the rectangular
. PJ q.

hyperbola
xy 9. The perpendicular distance from the origin to the chord PQ is v>units © t M bet
midpoint of the chord PQ.

(1) Show that the chord PQ has the equation x+pg  {} |)

(11} Using the perpendicular distance formula, or otherwise, show that
Ap+q) +p'g)

(111} Show that the locus of' M has the Cartesian cquation

v
¥
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Question 13 (Start a new page)

I

. -
(1) {1) Use the substitution U~ sind io show that I\f 20t dx 00+ 50x

-k

(1) Use a geometrical argument to verity the result in part (i)

(i) A mould for a modei railway tunnel is made by rotating the region bounded by

the curve y = V20U - X" and the x-axis between the lines x=-10 and x=10 through
{807 about the fine 100 {where all the measurements are in cm).
Use the method of cylindrical shells to show that the volume Vem ™ of the tunnel is

1w —
given by I[IUU - x)W200—x" dx .

=1k
Hence find the volume of t| unnel in m” correct to 2 significant figures,

(b}

1
The curvesy < -4and: intersect at the points P, Q, R where  x.x  B,x v
X

(1) Show that «,[3,y are the roots ol the equation x Y 4x—1=0

(ii)  Find a polynomial equation with integer coefficients which has roots
l hl a
a By

(1) Find a polynomial equation with integer coetticients which has roots

(iv) Hence find the numerical value of OP°  OC R’
8
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Question 14 continued

{b) (1) Show thatif'nis an even positive integer. then

2 .
+x)" +(1-x)"=2"> (;;{)x“‘

(1) An alphabet consists of three letters A, B and C

(n Show that the number of words of'4 letters containing exactly ~3’s is
4y, 2
(e

(i) Hence, or otherwise. show that (f n is an even positive integer then the
number of words of'n let s with zero or an even number of” B’s 1s
given by

I n
3+ 1)

—

{c} Three men Bill, Garry and Jason observe a vertical tower.
Bill stands due North of the tower, and sees its top at an angle of elevation of «°
Garry stands due East of the tower, and sees its top at an angle of elevation of f°

Jason stands on a line from Bill to Garry, exactly half way between them.
If Jason observes the top of the tower at an angle of elevation of ¢ °.

|’_

C

]
Show that cot & 5 Ve

10
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