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MATHEMATICS
EXTENSION 1

Time allowed - 70 minutes

DIRECTIONS TO CANDIDATES

[ ]

Attempt ALL questions.

Allocated marks are indicated for each question.

ATl necessary working should be shown.

Write your teacher's name and your name on the cover sheet provided.

At the end of the exam, staple your answers in order behind the cover
sheet provided.



Question 1

a) Solve cos2x =sinx for 0L x <27
1
b i Find |——r
)0 J 42x +1)°
(i) Find [sin®4xdx
Question 2

Differentiate xsinx. Hence or otherwise find |xcosxdx

Question 3

Find the Cartesian equation of the curve with parametric equations:
a) x=t2+2, y=3¢
b) x=cosf , y=sin2t

Question 4

If &, B and y are the roots of 2x° 5% +3x—15 =0, find the value of
a) a+f+y

by oy
9 le-DE-1)r-1)
Question 5
. lim 1-cos2x howi 1
Find ——, showing all necessary working

x—=0 x

Question 6
If P(x)=x-3x+2
a) Factorise P(x) completely
b) Solve x* =3x+2>0

Question 7
Given that P(x) = x* + ax? +bx + ¢ and
* P(0)=1
* x~1 is a factor of P(x)+1
* x+1 is a factor of P(x)—1

Determine the values for ¢, b and ¢



Question 8§

The point P(Zap , apz) is a variable point on the parabola x* = 4qy . The normal at P cuts the
y-axis at Q. PQ is then produced to R such that PQ=QR.
A

P 3

! ! |
[ ¥ T

a) Show that the equation of the normal at P is x + py = ap® -+ 2ap

b) Find the coordinates of Q and R
c) Deduce that the locus of R is a parabola and state the coordinates of its vertex.

Question 9

The area between the curve y =1+ 2cosx, the x-axis and the lines x =0,x= %

is rotated about the x-axis. Find the exact volume of the solid of revolution generated.

Question 10

The cubic y = x” + ax* + bx + ¢ has three distinct roots «, # and ¥ which form an arithmetic
progression, witha < f < y.

Given that B = &, find the coordinates of the point of inflexion of the curve, in simplest form.

End of exam
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STANDARD INTEGRALS

1 1
jx”dx =——x"", neg-1; x#0, if n<0
n+1
rl
—dx =Inx, x>0
‘x
[ o |
e dx =—e , aio
: a
~ 1 .
cos axdx =—sinax, g0
’ a
. |
Ismaxdx =——C0Sax, g+ 0
a
) 1
Isec axdx =—tanax, g=0
a
1
Isecaxtanaxdx =-—secax, g+ 0
a
1 1 a4 X
T dx ==t S, 420
‘a’ +x a a
1 . X
> 2dx =sm —,g>0, —a<x<a
a“—x a

1
j—;“m?dx =In(x++x*-a®), x>a>0

1
J."“‘“““—z > dx :ln(x+x/x2+a2)

NOTE: Inx=log, x, x>0
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