GOSFORD HIGH SCHOOL
YEAR 12 - 2000

HALF YEARLY EXAMINATION

MATHEMATICS
3 Unit (Additional)
&

3/4 Unit (Common)

Time Allowed - 2 hours
(plus 5 mins .reading time)

Directions to Students:

* Attempt ALL questions

*

All questions are of equal value

*

All necessary working is to be shown, in every question. (Marks may be
deducted for careless or badly arranged work)

%

Board approved calculators may be used

*

Standard integral sheets are supplied

* Start each question on a SEPARATE page



Question 1

a)  Differentiate 2xtan™ x
I
b)  Find the exact value of Esec 2 xdx
6
c¢)  Find the acute angle between the lines 3y =2x + 8 and
y=35x-9.
d) If ,f,y are the roots of the polynomial 2x3 - 14x -1 =0,
find o fy
2tan A
P the identity ———=sin 24
e) rove the identity =5 = s
f)  Evaluate _Lm _‘/})ﬁqu using the substitution x=1>+1
Question 2
a) i) By considering the sum of the terms of an arithmetic series

show that
(A+243+.... +n)22~;11n2(n+1)2

% ii) By using the Principle of Mathematical induction prove that

P24’ =1 42+.....4n) forall n>1.

i) The polynomial equation P(x) =0 has a double root at x = a.

By writing P(x) = (x~a)’ Q(x), where Q(x) is a polynomial,
show that P'(a)=0

ii)  Hence or otherwise, find the values of a andb ifx=1isa

double root of x* +ax’ +bx* —5x+1=0



Question 3

a) Sketch a curve which has all of the following properties:
f(=4)=0 f®=0 F1EsHo F (=300
fi(9=0 FH(=6)0 (=10 1 (0)=0
and 50

b)  Solve < 4 and graph the solution set on the number line.

c) i) Find the co ordinates of the point of intersection of the curves

y = sin 'x and y = cos Ty
ii)  Find the angle between the tangents to these curves at their
point of intersection.

Question 4

a)  Find the co-ordinates of the point which divides the line joining the
points (-1,3) and (5, -7) externally in the ratio 4:3.

b)  Sketch the graph I +21=8

: 2 :
¢) P andQ are points on the parabolax = day with parameters
p andg. PQ subtends aright angle at the origin.
i)  Showthat pg +4=0.
ii)  Find the co-ordinates of M, the mid-point of PQ.
iii)  Find the locus of M.
Question 5
: . -1 1 1
a)  Sketch the function sin™ 2 for -5 <x< 5



-1

b) i) Write down the range of the function y = A7)
ii) Write down the range of sin”! [2 (1:*1352 )}

¢)  P(2ap,ap”) lies on the parabola x* = 4ay. theline L isa
tangent at P. S is the focus. Show that L is equally inclined
to SP and the axis of the parabola.

d)  Use mathematical induction to prove that, for every positive
integer n, 13 x 6" +2 is divisible by 5.

Question 6

a) Find J'___ix___ , using the substitution x = 1 sin ©®

N1-4x? 2

b) A piece of wire 24 cm long is cut into two pieces. The first is
bent to form a square of side x cm and the second is bent to form
a circle.
i)  Write down an expression for the sum of their areas.
ii)  Find the greatest value for the sum of the areas.

c) Solve |3'1—x|2%

! A

The sketch shows y = f (x)

d)

Sketch i) y = f(x)
i y=f,

and i) y=f )

A
down_the page, showing clearly /
the shape and position of each graph at the
points which correspond with A, B and Cin the
graph of y = f'(x) shown.



Question 7

a)

b)

d)

2
The roots of x“ +mx +n=0 are o,
Find the values, in terms of m and n of

) <+4p
i) op
iif) T+p

iv) 3o’ f43ecf

Ascertain whether the following statements are TRUE or FALSE.
Use diagrams and words of the English language to support
your answers.

i) _[_: x* cos xdx = 2£ x* cos xdx
(%) 3 -
ii) _[“3 (xcos x+sin x) =0

Differentiate 2x tan'1 x-{n (1+x2) and hence find
I: tan”x dx

Consider the circle x* +y* —2x—14y+25=0

Lol
i) Show that if the line y = mx intersects the circle in two
distinct points, then (14+7m)” - 25(1+m°) 0.

ii)  For what values of m 1isaline y =mx atangentto
the circle?

K
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HSC MATHEMATICS 4 UNIT TRIAL EXAMINATION

The following list of standard integrals may be used:

Jx"dxz L_ynet pnzl; x20, ifn<0
n+1l

jldx = Inx, x>0
X

je“‘dx = g% az0

- 1 .
cosaxdx = =-sinax, a#0-
J a
fa . 1
sinaxdx = ——cosax, a#0
. a

jseczaxa'.x = Etana:’c, az0
a

J-secaxtanaxdx = ~secax, a#0

_[ 1 g = Lg% az0
a2+ x? a a

1 dx = sin!2 a>0, -a<x<a
2
-x

V=

J. 1 dr = In(x+ Jx2~a%), x>a>0
Nx%—a? '

j-————l--—dx = In(x+ %2+ a2).
Jx2 +a? |

X

Note: Inx = log,x, x>0

Printed with kind permission of the Board of Studies.
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