YEAR 12 Mathematics Ext 1

HSC Course
Assessment Task 1
December 2009

1. There are 4 sections.
2. Answer each question on your own paper showing all necessary
working
3. Start each section on a new page
4. Calculators may be used
Topic Mark
1. Section 1 (Parametric Equations) /15
2. Section 2 (Mathematical Induction) /11
3. Section 3 (Trigonometry) /11
-4, Section 4 (Harder Trigonometry) /7
TOTAL /44




ASSESSMENT TASK 1 YEAR 12 MATHEMATICS EXT 1 DECEMBER 2009
Start a new page for each section.
Section 1. Parametric Equations (15 marks)

i.  Find the Cartesian equation of the following parabolas

a) x=t
2 {1 mark)

y=7
b) x=t—4 (2 marks)

y=2+2t+t*
ii.  Write down the parametric equations {in terms of t) for the parabala x2—8y =0 (2 marks)

iii.  P(4p,2p?) and Q(4q, 2g*) are two points on a parabola.

a) Show that the gradient of the chord PQis %‘l (2 marks)

b) Hence show the equation of chord PQis y = %(p +q)x — 2pq {2 marks)
¢) Show that if PQis a focal chord then pg = =1 (1 mark)

iv.  The point T(16t, 8t2) lies on the parabola x* = by

a) Find the value of b {1 mark}
b) Show the equation of the tangent at T is given by y =tx — 8t? (2 marks)
¢) The tangentat T cuts the y axis at (0, —128)

What are the co-ordinates of T? {2 marks)

Section 2. Mathematical Induction {11 marks}

i.  Prove by Mathematical induction
a) 9" — 3 is divisible by 6 for all positive integers n (5 marks)

b) 2">2Zn+1, n=3 (6 marks)



Section 3. Trigonometry {11 marks)

i.  Given f(x)=sin®x + cos3x

Show that when f(x) =0, tanx = -1 {2 marks)
ii. Write cos@ — v/3sind in the form Rcos (6 + &) where « is in degrees
Hence solve cosf — v/3sin8 = 1 for 0° < 6 < 360° {5 marks)
"":\'.n'/ ’
_,;;'r‘

iii. Solve by the t method , where t = tang

3sinB — 4cos8 =4 for 0° <8 < 360° {4 marks)
{Give solutions to 6 to the nearest degree)

Section 4. Harder Trigonometry (7 marks)

i.  Thetriangle ABC is isosceles with AB = BC = g, and BD is perpendicular to AC.
Let ZABD = £CBD = @

kY
A

; a’sinfcosb
a) By considering the area of AABD only, show that its area is —ZCB— {2 marks)
b) By considering the area of AABC , prove that sin28 = 2sinfcost (2 marks)
sins8 cos58
ii. Provethat — = 4cos28 (3 marks)

sinf cosB

END OF EXAMINATION
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