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J- seclax dx = %tanax, az0

General Instructions

e Time allowed — 70 Minutes

This paper has four questions

o Answer on the booklets provided
e Start each question on a booklet

Total marks (53)

_{ secaxtan ax dx

_ 1
= gsecax, a0

: . X . 1
° ‘\J)\églltje);om Student Number on the front of each j R = cl_rtan—lf’i’ a0
s Attempt all questions and show all necessary _'
working
o One double-sided sheet of hand-written notes is _[ 1 dx =sin™! ?1, a#0, —a<x<a

allowed.

»  Marks may be deducted for careless or badly
arranged work

o A table of standard integrals is provided at the back
of this paper

SN

= In(x+ ,/x2—a2), x>a>0

Question Communication Caleunlus Reasening Marks J_ ; )
1 ‘ 3 /5 2 /14 THF— % = ln(x+ x2+a2)
Jx?4a? -
2 /5 , /5 /13
3 /1 3 /8 /14
4 /4 3 3 N2 NOTE : Inx =log,x, x>0
TOTAL /13 /11 /18 /53




START A NEW BOOKLET
Marks

Question 1 (14 Marks)
a) A is the point (3, - 2), B is the point (1, 4). Find the coordinates of the 2

point P which divides AB externally in the ratio 5:2.
b) Evaluate : 2

B gy
fu 4 —x?
¢) i) The line y = mx makes an angle of 45° with the line y = 2x, 2
Show that jm — 2| = |1 + 2m| .
i) Hence find the equations of the line y = mx which make an 2
angle of 45° with the line y = 2x.

d) i) Write an expression for tan{e + §). 1

i ; (1 13

it) Hence evaluate exactly tan (4) -+ tan (5) 2
e) Using the substitution u = 2 — x evaluate: 3

1
f x(2—x)°
0
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Marks

uestion 2 (13 Marks

a) i) Sketch y = [x — 2[ and state the domain and range.

if) For the function f(x) = |x — 2|, state the largest positive

domain which will define an inverse function of f(x).

iii) Find f~1(x) in terms of x and state its domain,

b)

The angle of elevation from a boat at P to a point T at the top of a vertical cliff

is 30°. The boat sails 1 km to a second point Q, from which the angle of elevation
of T is 45°. B is the point at the base of the cliff directly below T and h is the
height of the cliff in metres. The bearings ol B from P and Q are 050°T and 290°T

respectively.
i) ~ Show that £ZPBQ = 120°

ii) Show that

1000
h = ———= metres

V4443
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Question 2 (continued)

c) i) Express 2 cosx + 2v3 sinxin the form Acos(x ~ @)

where A > 0 and 0<a<§

ii)  Hencesolve 2 cosx +2V3sinx=1for 0<x<nm

Round your answer to 2 decimal places.

Marks
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Marks
Question 3 (14 Marks)
a) Find the term independent of x in the binomial expansion of: 3
3 12
(v )
b) Find the general solution for 2sinx + 1=0 2
c) Using the substitution x = u? — 2 find: 3
xdx
Vx4 2
d) Consider (he geometric series:
S=14+@+x)+ A+t + )"
i) Write down the expansion of (1 + x)™*! 1
if) Show that: 2
1+x)"H -1
S = E_____)..————
x
ii)  Hence show that: 2
o m+1 n+l m+1y _r n+ 1\ _na
B T O [ () P
iv) Explain why: 1
1 2 ny _(m+1
(1) + (1) +(1) - ( 2 )
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START A NEW BOOKLET

Marks
Question 4 (12 Marks) ‘
a) Consider the function f(x) = cos™(x — 1)
i) Find the domain of the function. 1
iy Sketch the graph of y = f(x) showing clearly the co-ordinates 2
of the endpoints.
iify ~ The region of the first quadrant bounded by the curve y = f(x) 3
and the co-ordinate axes is rotated through one complete
revolution about the y — axis. Find the exacl value of the volume
of the solid of revolution.
b) Let f(x) = tan™! (f) —tan"1(—-2x) wherex > 0
i) Show that: 2
~6x2+6
' —_—
fle) = (x% + 4)(1 + 4x2)
if) By solving f'(x) = 0 show that the inverse function does not exist, 3
i) Find the largest possible domain for f(x) so that its inverse 1
function f~1(x) exists.
END OF THE PAPER
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