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Year 12 Mathematic:s Extension 1

HSC Half Yearly, March 2011

General Instructions

* Reading time — 5 minutes

*  Working time — 2 hours

*  Write using black or blue pen

*  Board-approved calculators may -
be used

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

*  All necessary working should be
- shown in every question

Total marks —41.
¢ Attempt Questions 1-6
*  You will need 6 booklets

STANDARD INTEGRALS

jx"dx - ™ ne-1; x20,ifn<0
n+l
1
—dx =lnx, x>0
X .
!
e dx =27 a#0
1,
cosaxdx =—sinax, a#0
. 1 .
sin ax dx =—Ecosax, a#0
5 1
sec”ax dx =Etanax, a#0

! 1
Jsecax tan ax dx =Esecax, az0

1 ‘ 1 1 X
dx *© =—tan ~, a#0
J¢12+x2 a a

, 1 X
=sm1-5, a>0, —a<x<a

1- dx
Vaz“x2
,(—J;Zl:?dx =1n(x+\/x2——a2), x>a>0

1 2, .2
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NOTE : Inx=log,x, x>0
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Question 1 . _ (LO > A . ’ : - Question 3
BEGIN A NEW BOOKLET .
ANEW _ BEGIN A NEW BOOKLET (&>
a) Find a monic polynomial equation of degree 3 which has roots 2, -2, 1. 1 : '
b) i) Solve P(x)=x" —6x* +11x~6 ' : 3 The angle of elevation of a tower PQ of height 4 from a point 4 due east of Q
: , : : is 12°. F; i i is 051°T
ii)  Sketch this curve showing the intercepts only. 2 » rom another point B, the bearing of the tower is 051°T and the angle

of elevation is 11°, 4B = 1000m and AB is on the same level as the base Q.

"¢)  If ofyS are the roots of 2x* —3x* +8x-1=0, find

) afys ' : 1

i)  afy+aPS+ays+pys ' 1

i) Lelilel o 2
a fy &

Question 2 . '
BEGIN A NEW BOOKLET (G > .
§'is the focus of the parabola x* = 4ay. A point P(2at,at”) is a variable point

on the parabola

i) With the aid of a diagram show that £Z4AQB =141° 1
if) Show that 4Q = Atan78° and BQ = htan79°
iiiy = Using the cosine rulein a4QB , find A (to the nearest metre) 2

v

i) Show that the normal at P.is given by x + ty = 2at +af, 3
if) If this normal cuts the y axis at N, show that 40S.SP = PN’, where O is
the origin. ) 3




Question 4 s
BEGIN A NEW BOOKLET <‘ o >
On the curve y =¥,
_i) find any maximum or minimum turning points
if) find any points of inflexion
iii). find any intercepts
iv)  find any limits as x > 0

v) Sketch the curve

Question 5 _ (uB
BEGIN A NEW BOOKLET )

Prove by Mathematical Induction that 7" — 3" is divisible by 4

Question 6 (é )

BEGIN A NEW BOOKLET

a)

Find the value of x and y.

b)

Prove that £BPC+ £BQC=2/4BD
(hint: let Z4BD=x")
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