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Question 1 (15 marks)

3

1 4
(a) Find j'x(sz ~2)"dr

0
(b) Find I cot xdx 2

Find J'——}———dx 3
(C) 1 x(xz o 1)
(d) Using the substitution ¢ = tan > , or otherwise, evaluate J’ ’ 4
2 z 1-cosx
&

(e) Evaluate L log,x dx 3
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/ Question 2 (15 marks) Start a new page

(a) Let o= 3 A

1
) Find Z
R ok 2
(i1) Find — in the form x + 1y
z
5 1
(ify Find z inthe form x + 7y
(b) (@) Express 1— \/5 i in modulus-argument form. 2
(i) Find (l—\/§ i)’ in the form x + iy 2
(c) Sketch the region in the complex plane where the inequalities z<2 and 2
|argz| < % hold simultaneously.
(d) The points P and Q' on the Argand diagram represent the complex numbers
z and w respectively
A
P(z)
- -O(w)
Y
Copy the diagram :
(. gram and mark on it the following points:
1 .
0 Devinn s .
(i) point B Iepresenting 2y
. € POInt S representing 3 1
(iv)  The poi 3 Z ! 1
) Th P01..nt i Iepresenting 7y
€ point U Iepresenting  + 4 %
1
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- 1)
phof ¥ fl
. oram shows the gr&
diagr v

W

(a) The following

N

Draw separate one-third page sketches of the graphs of the following:

1
@ y=|f&
) =|r) >
&) = —f(—x)
o) :
(i) y=e
' 2
@ y=71(x)
(b) Find the coordinates of the points where the tangent to the curve 3
+xy +) = 12 is horizontal
(c) T.he Zer10S ?f 2732 + -1 are @, and v
P:md a cubic polynomial with integer coefficients whose ZErOS are
(@) 2a, 2/ and 2y
@ o, B and 42

3
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nd (15 marks) Start a new page

Questio
4
_ : ‘ ded by the x-axis and the curve
(a) The region shadeg1 in the diagram is bouncec bY
% A
|
|
The shaded region is rotated about the line x = 6.
Find the volume generated.
(b) (@) Show that the equation of the tangent at the point (x,»,) on the 2
: x2 yZ
SRS LY WY
ellipse = P b 1s ?+Lz=1
(if) Fin;l \/t‘;e equation of the tangent that passes through the point 1
. 2
B (L—>) ontheellipse X +2
1 € —+—=
: 2 ' a9 :
i i) Fi :
] (i) ‘ ind the equation of the tangent parallel to the one in (ii) 5
(V)  Find the equat ‘
quation of th L :
tangents in (ii) and (ii(ii)chordJommg the points of contact of the 1
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Question 4 (continued)

©

Cross section
of road

A road contains a bend that is part of a circle radius r. At the bend, the road

is banked at an angle 6to 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 up the road as drawn) and a normal reaction N to the road.

(i) By resolving the horizontal and vertical components of force, find
expressions for N cos@ and N sin8

2
(i) Showthat N =20 tg&rcotd) . o
)
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Question 5 (15 marks) Start a new page

(a)

In the diagram W, X; ¥ and Z are concyclic, and the points 4, B, C are the
perpendiculars from W to YZ produced, ZX and XY respectively.

6] Show that <WB4 = <WZA 2
(ii) ~ Show that <WBC + <WXC = 180’ )
(iif)  Deduce that the points 4, B and C lie in the same straight line. 2
1
(b) For each integer n>0, let 1= fx"e"dx
) 0
()  Show thatfor n>1, I,=e-nl_ 5

(i)  Hence, or otherwise, calculate 1y




Question 5 (continued)
lane with centré 0 and

cylinder is the circle in the Xy-P
is obtained by cutting this cylinder wi
hown in the diagram.

(c) The base of a right
th the plane through

radius 4. A wedge

the y-axis at 45% to the xy-plane, as s

A rectangular slic
¢ e KLMN i
distance x from is taken perpendi
the y-axis rpendicular to the base of
. the wed
geata

()

(i)  Find the volume of the wedg
e
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Question 6 (15 marks) Start a new page

isfvi 3- ] and Im(w) >0
tisfying w
(a) Let w be the complex number sa fy !
o 2
@)  Showthat LEwEW - 0
P o
(i)  Simplify w1 + W R e ] 2
(i)  Show that -7 is a zero o
inx . 2
& V4
! sin x z
OIS gshov;tat 5[ l+cos’x 2
i 3
(ii) By making the substitution x =7 -u,
* xsinx
dx
fud s1+cos’x
(©) () Show that the equation of the tangent at the point P(ct,%) 2
on the hyperbola xy=c? is X+t2y=2ct
(i)  Find the equation of the locus of the mid point PG if G is 2

the x intercept of the tangentin. (i)
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Question 7(15 marks) Gtart a new page

rsect ata point A whose

: " SR
(a) The curves y =sinx and y =cotx int

y-coordinateé isa

d 2
(@  Show that o (cot x) = —COSEC x

(i)  Show that the curves intersect at right angles at A

l+\/§ 5

2

(i) Show that cosec’a =

(b) The force of attraction between the earth and a communications
satellite in circular orbit around it is given by F = m—gf—z where
x is the d.istanc'e of th? satellite .ﬁom the earth’s centre, xm is the mass of
e g
If R=6400km and g = 10ms™ find

(i)  The velocity of the satellite correct to one significant figure

(i)  The period of the satellite t i :
@A correct to the nearest minute 2
1
(©) (1) Differentiate sin™ x —~/1- x2
(i)  Hence show that 2
T e e
Nix =sin"a+l-v1-a? for (<g<]
2

10




Question 8 (15 marks) Start anew page

(@) @)  Show that2 cos Asin B =sin(A+B)—sin(A-B)

2cos39)=sinz—9—.

Show that sin—i—(1+?.cos€+2cos2€+ 5

Q)
(iii) Show that if 9=%7£,-then 1+200$6’+2c0529+200339=0.

(iv) By writing 14+2cos@+2cos20 +2cos36 in terms ofcos@ prove

2 . .
that cos—;i is asolution of 8x*+4x*—4x—-1=0

\ (b) Consider the function f(x)=e*(1- iC‘)”
8

; (i)  Find the turning points of the graph of y = f(x).

(iii)  From your graph x
graph deduce that e S(l—%)'8 for x<8 .

@ RRUSick (i) shovy that (2) <e<(8)8
3)  \7

--- End of Exam ---

11

ii
(i)  Sketch the curve y=f{x) and label the turning points and any asymptot
espe
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