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QUESTION 1 (15 marks)

B.} Ewaluate I —J{:—a
s -S{I EUI-'}

3
b) i) Show that - = x *
I1+x 1+x
i) Find J.rl tan ' x dx
&
1
cl Evaluate I . AR
g 1+sinx+cosx

¥
d) I, I cos"xde nz0
1
i Show that 1, e I3

s
1

iy Hence evaluate J cos” x dx
]




QUESTION 2 (15 marks)

a)

b

c)

The points P and 0 represent the complex numbers 3+ 4i and 1- 2/
respectively.

0 Flot the points P and  on an Argand diagram and plot the point R such
that PONR is a parallelogram.

i) What complex number does R represent?

On separate diagrams sketch the locus specified by
i) arg (z-2)= arg (z+i)

i) |t—2-3i| =12

A From an external point T, two tangents
TA and TE are drewn to touch a circle with
centre (7 at A and B respectively.
0 ATE isacute The diameter AC produced
T meets TH produced at B

i) Prove that CBD = %A?"'E
i) Provethat AABC issimilarto ATBO

i) Deduce that BC.OT = 2.(0A)



QUESTION 3 {15 marks)

k4

3
The hyperbola /' has Cartesian equation =L 'F? = 1

a)

b)

d)

16
Find: i) its eccentricity
it} the coordinates of its foci, 5, and 8§,
m)  the equations of its directrices
v} the equations of its asymptotes

Sketch H, clearly showing any intercepts with the coordinate axes and the
details found in (a).

P isthe point (4 secd, 3 tan @)

i} Show that P lies on
iA) Show that the tangent to /' at P has equation

xeecd _ yuamd
4 3

The tangent at  # cuis the asympiotes at the points ¢ and D
i) Prove that OP = P
i) Show that .00 = 25

i)  Hence show that the area of AOCD  is independent of the position of
Fon H



QUESTION 4 (15 marks)

a) iy
i}
iii}
iVl

k) i}
i)

On the same set of axes sketch the graphs of

y=|x+1| and ,}r=|.=1—jr

Hence, or otherwise, sketch the graph of

)=l s1] + |51

For which values of x is  f{x)> 2

Discuss the differentiability of fx) at x = |

Show that the area of an isosceles right angled triangle with
2
hypolenuse k is _:.

The base of a solid is the region enclosed by the curve  p = 9—x*
and the x-axis. Each cross-section perpendicular to the p-axis is an
isosceles right angled tnangle with hypotenuse lying in the base
Find the volume of the solid.



QUESTION 5 (15 marks)

a)

b)

Px)}=x+Bx+1, b isa real number

) Iftherootsof P(x)=0 are a8 7 find the polynomial
equation with roois of

(@) 3a, 38, 3y
(& "1'11 .ﬁ:+ .'-"']

(r a+B -y, f+y-a, yra-f

i) For which values of b will P{x)=0 have two complex roots,

=

T |

] Express z in modulus-argument form

i} Find the smallest positive integer # such thar:

t+z 422+ v +2"'=0

10



QUESTION &

a)

b)

1—x2
1+x

The graph of’ fi{x) = —_x—: is shown below

Gn.nepnratt diagrams, sketch the graphs of the following functions, clearly showing
all intercepts and asympiotes.

i)

iii}

1
F j'_‘;} 2
y=[r T | 2
¥ = fix) 2

The acceleration & cm /s” of a particle moving along the x-axis is given by I

2= f(x)  (where x is measured in cm)

where f{x} is ag shown above.

1)

i)

iii)

1f the particle was initially at rest at the origin, find its velocity at x =1,

This particle next stopsat x =& .
Show that 2<k =3

Using an appropriate first approximation and one application of Newion's
method, find a value for &



QUESTION 7

a)

b)

2
An object of mass 100 kg experiences air resistance of _;'E Newtons,

where vms ™ is the velocity of the object. This object falls from rest from a
height of & metres above the ground. Let x metres be the distance of the

object from its starting point and the acceleration due to gravity be 9.8 ms ™ |

ot

2000

i) Showthat £ = 9.8 —

i) Find the terminal velocity of the object

i) If the object reaches a velocity of 60% of its terminal velocity at the instant
it hits the ground calculate the value of & correct to one decimal place

1
iy Shina that I.re‘dx - &t ¥ 1
0

i) Draw a neat sketch of the area bounded by the y axis, the line x =2
and the curves 3 = ¢* and y = x°

L)) The ares in (i) is rotated about the ne © = 3. Using cviindrical shells or
otherwise show that the volume of the solid generated is given by

o= i ‘[:{3—.1'} (E'I .rz}it

iv) Hence find the exact value of V



QUESTION 8 (15 marks)

) i} Express sinz + cosz intheform Rsin {z + &) where:
R>0 ad O< a < N

i) Giventhat yp=¢" sinx  show that

% = -U'E.E“El'.ﬂ {.I.'-I'-%

i) Prove by mathematical induction that for  y = ¢ sinx and #
a positive integer

d-J'r A
- ] ] A
= 37 £ sim [.l' + i J
d”y
where ——  denotes the nth derivative of y  with respect to x

.

b Civen that P I:,'tll = x' e 2’ 2 + B has e zero of multiplicity 2, find
all solutions of P {x) =0 over the field of complex numbers

» powie (77 (7] +3(2)+ ()



The following list of standard integrals may be used:

j.l’"d.'i _— e ol xeld =D
|

j—ir = Inx, a=10)
x

j-e“‘dx = —gir g

I .
ICUF-{-!.'::EE = ~gingx, azi

Jsineud_r = —!r_'nsﬂ.r. LEY
1
spctaxdy = -I-Iu.nai. =l
o
|
Iﬁct'ax[ann:dr = —gecgy, a=l
a
| l | X
—dy = <Lan %, =i
a4 xl €l o
—_—1 iy = sin!%,  a=0. S X T

S a

IR, —dr = Inf(x+ Jx*—a?), x=a=0
[ ——
x il

‘I.- L4y = In(x 4 J/x% 4+ a).
Il + a2

Mote: Iny = log,x, o=




