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GOSFORD HIGH SCHOOL

2012/2013
EXTENSION 1 MATHEMATICS
HSC ASSESSMENT TASK 1.

Time Allowed: 60 minutes (plus 5 min. reading time)

» Write using black or blue pen.

-« Board-approved calculators may be used.

» Sections 3 and 4 should be started on a new page.

* All necessary working should be shown in Section 2 , 3 and 4

SECTION | QUESTION TYPE MARKS RESULT
1 MULTIPLE CHOICE 4
2 PARABOLA 13
3 INDUCTION 8
4 FURTHER TRIG 18
TOTAL 43




MATHEMATICS
Extension 1
Assessment Task 1
December 2012

Time: 1 hour plus 5 minutes reading time

SECTION 1

Multiple choice.

(Write your answer on your answer sheet: NOT on the test sheet)

1) The len'gth of the latus rectum of the parabola y = x? is:

1
A) =
)3

C)2

2) A correct expression for cos44 is:
A) 2cos® 4-1

C) 1-2sin* 4

B) 1

D) 4

B) 2cos’24-2

D) 2cos*24-1

3) The equation of the chord of contact from the point (1,-1) to

the parabola x* =8y is:
A) x-4y+4=0
C) x-8y+8=0
4) When written in terms of ¢, wherer = tan"2~,

A) ¢ B) -

C)% D) -1

B) x—2y+2=0

D) x+4y-4=0

a l+sina+coso

l+sina —cosa



SECTION 2

% = day

1) PQ2ap,ap®) and Q(2ag, aqz) are two points on the parabola x* = 4ay. M is the
mid- point of the chord PQ. The tangents at P and Q meet at the point N.

(i) Show that the equation of the tangent at P is y = px — ap’ 3
2 2

(ii) Show that the co-ordinates of M are (a(p + g), a—(%tq—)) 2

(iii) Show that the co-ordinates of N are (a(p + q) , apg). 3

(iv) Show that MN is parallel to the ‘y’ axis. 1

(v) Find the co-ordinates of T, the mid-point of MN. 2

(vi) Show that T lies on the parabola. 2



SECTION 3
(start a new page)

1) By using mathematical induction show that

1 1 1 1 n :
L T T + = where n isa
12 23 34 n(n+l) n+l

positive integer.

2) Prove by Mathematical Induction that 3" +7" is divisible by 10
for n a positive odd number.

SECTION 4
(start a new page)

1) Solve cos2x=cosx for 0° < x <360 °

2) Express /3 cosx+sinx in the form Acos(x—a) and hence find

the minimum value of +/3cosx+sinx and a value of x that gives
this minimum value.

x . : :
HIlft= tan?z— write an expression for sinx,cosx andtanx

in terms of £. Hence solve sinx + cosx =1 for 0° <x° £360°

3) Solve +3sinx—cosx=1 for 0° < x <360".

Section 4 continued over the page.



S)

The diagram shows a tower of height # metres standing on level ground. The
angle of elevation of the top T of the tower from two points 4 and B on the
ground nearby are 55° and 40° respectively. The distance 4B is 50 metres and
the interval AB is perpendicular to the interval AF, where F is the foot of the

tower.
a) Find AT and BT in terms of A. 2

50sin55° sin40°
\/Sin2 55° —sin?® 40° 3

b) Using triangle BAT show that 4 =

¢) Hence find the height of the tower, correct to the nearest metre. 1
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