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Ques

(a)

(b)

f tx(i) J,ffi*

1
e

(i)

(ii)

(c)

(ii) x coszx dx

Show thatif  In = [ '  ,nr-, drr, then I- =
Jo'n

1l
Hence find I x3 e -* &.

ro

f l '  In- t

(3+r)z+/:9.

i is a root of the equation.

has roots a, B and y.

Question 2 (Start a new page)

(a) Find fir' - 8, and hence solve the eqtation 2* -

(b) Solve 3t  - ly f  - r7x+ l0:0 given that x:2-

(c) The polynomial equation p (x) : I + pf t q:0
Form the polynomial equation with roots given by

(D t, 1 and 1
0,By

4

3

(iD ar, F, and y2

(d) Use the method of cylindrical shells to find the voume of the solid generated by
rotating the region bounded by y : ln x, the x-axis and the lines -r : I and x: €,
about the y-axis.

.,
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Question 3 (Start a new page)

(a) (D Prove that the equation of the tangent at the point

hyperbola xy:l  is x* Py:zt.
/'-

(iD ) The tangent at a point P on the hyperbola *y: I meets the y-axis

i at A, and the normal at P meets the x-axis at ,8. Find the equation
of the locus of the midpoint of AB as P moves on the hlperbola.
(Draw a diagram)

O) P(a coso, b sino) and Q@ cosp, b sinp) are the endpoints of a focal chord

ofthecurye 
"  

* ! '= l .
a2 6z

Show that , - sin(a - F) .
sina - sinp

(c) Shown below are two circles with centres 11 and K which touch at M.
PQ and RM arc common tangents.

( '+)  tothe

(d)

(i) Show that quadrilaterals HPRM and MRQK are cyclic.

(ii) Prove tha triangles PRM and MKQ are similar.

Show that thepolynomial equation 4f +201 -23x+ 6:0 has adoubleroot,
and find the value of each of its roots.
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Question 4

(a) The diagram shows the graph of y:f (x).

Sketch on separate diagrams, the following curves, indicating clearly any turning
points and asymptotes.

( i )  v= 
|

f(x)

(iD y = lf(x)l'

Draw neat sketches of the following:

O) y: x sinx

(c) / = sin-r(sinx)

I

(d) !=x2- '
x

I

)

2

)

3

(e) (') .f(*) =

lfril '

x2-4

x -3

x2 -4

x-3
(ii)



Question 5 (Start a new page)

(a) (i) Express the complex number z = -,li * t in mod-arg form.

(ii) Hence, or otherwise, show that y' * 642:0.

(b) Find the eq_uation,in Cartesian form, of the locus of the point z if
[  . ]

Relz-a |  = 6
lz l

/  @), !  ( i )
\--,'

3

(c) Sketch the region S in the complex plane, where

s={ Vl  . t  and o<arg r . : )
t  3J

(iD

(iii)

Use de Moiwe's theorem to express cos 50 and sin 50 in terms of
sin 0 and cos 0.

Hence express tan 50 as a rational function of l, where / : tan 0.

Find tan! .anzn. tanl - r*r9
5555

(b)

(c)

(d)

Question 6 (Start a new page)

(a) A particle of mass 1 kg is projected upwards with initial speed 10 ms-r. 5

The air resistance is eiven bv R = ].V2.
'10

Take the acceleration due to gravity to be 10 ms 2'

Find the maximum height reached, and the time taken to reach this height.

Find the largest coefficient in the expansion of (2x + 3)tt.

lf t )l: fr, where ft is a constant, show that A- = - my 
.

dx nx

Use the expansion of (1 + x)2' to show that

/^ \  /n \  /^ \  /^  \

( i )  l  t l  * l 'n l  * l  t "  |  . . . .  * l  znl  = 4 -  |
\1/  \2)  \3/  \2")

(ii) Use the identity (l + x)2' = (l + x)' (l + x)n to show that

( , " \  = z-(  " \  . (  " l '
\2)  \2)  \ r /

3



Question 7 (Start a new page)

(a) Use the process ofmathematical induction to show that
n

i  . ,u-- .  -  l  -  .  t
k=t ( f r  + l ) !  (n + l ) !

O) With the aid of a diagram, show that the area enclosed by the ellipse

Hence show that the area of the ellipse is nab.

(c)

Prove that lA + lB + lC + lD + lE = 180o

(d) The base of a solid is the region bounded by the parabolas x: f
and the cross-sections perpendicular to the x-axis are squares.

(i) Draw a neat sketch of this solid.
n1
\ (ii)l Find the volume of the solid.
\*/

and x:4-3f ,

3f 'h-n
l t  --

1--

&'1

7. \%

I
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Question 8 (Start a new page)

(a) If a and b uepositive numbers such that a + b:1, prove that
( i )  a+b>21/aE

( i i )  l *1r+
ab

(iii) a2 + 6z , I

2

/  r \ (  r \( iv)  I  r . i l l  r .* l  ,  s
\  a/ \  b)

_11" 
so that it just clears two poles ofmetres from the point of p-;""iion. 

"^
rn, and 0 is the ungt" oiproj;;;; to the

(i) Show that ! = xtang _ o*2

* 
sec20

(i i) Show that ,z _ (b + c)g 
"rzg2 tanO--

(iii) Henceorotherwiseshowthat 
tano = h(b+c)

bc
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