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Question 1 12 Marks
) 11
Student Name/Number: a. Solve for x the mequahty; < perl [3]
L3 bl N
St nglleil'me S Class Teacher (if relevant) i

Warer f)sc;dmy \ b. Find the acute angle between the lines 2x— y =0 and x+3y=0
giving the answer correct to the nearest minute. [2]

, HSC Assessment Task 2 ‘ ‘ c. 4 is the point (—2,—1) , B is the point(1,5). Find the coordinates
Maich 2007 : of the point Q which divides 4B externally in the ratio 5 : 2. . [2]

! H

d.  Evaluate Yy (-D)*% 3]

Extension I Mathematics )

e. Use the principle of Mathematical Induction to prove that 7" +2

is divisible by 3 for all positive integers n. 4]
! Question 2 — Start a new page 12 Marks
Time allowed: 2 hours
> 4
PR it 2 . . . = 2 {
Reading time: 5 mins Ja Evaluate _‘]:x\/x +9 dx using the substitutionu = x> +9 3]
Course weighting: 30%
b. Use a first approximation of x=0.5 with one approximation of
General Instructions . ) Newton’s method to solve 2x* +x—2=0 correct to 1 decimal
- Sections Marks place. [3]
e There are 7 questions of equal value :
e Marks for each part of a question are g; _ ; :-;
indicated . .
tion 2 Continued on Next P
e All questions should be attempted on Q3 /12 Question 2 Continued on Next Page
the separaté paper provided Q4 /12
¢ Al necessary working should be
1 Q5 . /12
shown 6 712
s Start each question on a new page Q
e Approved scientific calculators and Q7 ’ / 12
drawing templates may be used badly
arranged work.
Total marks = /84
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Question 2 Continued
\
c. (i)  Factorise completely the polynomial p(x)=x*-x*>-8x+12
' given that the equation p(x)=0 has a double root. [3]
(i)  Consider the polynomial g(x)= p(x)(x+ a), where:
s p(x) is the polynomial as in part (2ci); and
» aissuch that g(x) 20 for all real values of x.
6] Sketch y = p(x) (B}
- B} Sketch y=g(x) m
(¢f  Hence or otherwise find the possible value(s) of a. [1]
Question 3 — Start a new page 12 Marks
a. P(4p,2p*)and O(49,2¢%) are two points of the parabolax® =8y.
The chord PQ subtends a right angle at the origin O.
(6] Show that pg = —4. [1]
(ii)  If Misthe midpoint of PQ, find the locus of Mas P and O
move on the parabola. [31
b. Consider the parabola x> =8y.
@ Show that the equation of the tangent at P(x,,y,) on x* =8y is:
xx—4y=4y, [2]
‘;'(ii),-' Hence or otherwise find the chord of contact f?‘!‘_?ﬂ_le point
. AG,—1) to x* =8p. [3]
¢. - @ Find the derivative ofxv/x+3. 2]
. x+2
W)  Hencefind | [1]

Year 12 Extension 1 Assessment Tusk #2

Question 4 — Start a new page

2—
If x=tan0 + sec6 show that ="+ = sing
x+1

In the diagram below, BX and BY represent two roads intersecting at

St Catherine’s School 2007

12 Marks

B3]

an angle of 60°. On the road BY are situated three telegraph poles 4B, CD and
EF, all of equal height, the same distance, x metres apart (ie. BD = DF =x). Pisa
point on the road BY, The angles of elevation of 4 and C from P are 45° and 30°

respectively.

”n
P

()  ShowBP =hand DP=h/3

(i) By the use of the sine rule in ABDP, show that < BDP =30°
and hence that ABDP is right angled at P.

(iii) Prove thatx=2h

(iv) By the use of the cosine rule in APDF show that PF = h\[_’g’_
and hence show that the angle of elevation of E from P is
approximately 15.5°
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BOOIC T

12 Marks

CTAUT N

a. Tangents are drawn at P(2ap,ap®) and Q(2aq,aq®) at the ends

Question 5 — Start a new page

of a focal chord onx® = 4ay .

@ Show that the tangent at P has equation: y = px — ap>
(i) Find the equation of the chord PQ.

(iii) Show that pg=—1, given that PQ is a focal chord.

(iv)  Show that the tangents at P and 0 intersect on the directrix.

b. Find the general solution for:
2sin®* x—cosx—1=0

c., Noting that 2cos®x =1+ cos2x prove that:

3+4cos2x+cosdx =8cos*x.
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Question 6 — Start a new page 12 Marks
a. Consider the function f(x) =2cos™ 23{ . Draw its graph y= f(x)
and state its domain and range. [31
. ., 2
Find tan[sin™ (- 5)] [2]

X Find the equation of the tangent to y=sin™(x~1) at the point

3z ~ .
(5,5)- [3]
d. Find the area under the curve y = 9+l > bounded by the x-axis and
X
the ﬁnesx:l/-i andx=-3—. [3]

V2 V2

Question 7 — Start a new page 12 Marks
. [ 2

a. Evaluate _"——lz—x dx using the substitution x = cosf. 4

- x

b. Consider the function: y = (x—4)*+2

(@  Sketch y= f(x) andy= f(x) for the largest domain
containing only positive numbers for which f(x) has an inverse

function. [2]
(i)  Find any point(s) of intersection of the graphs of y = f(x)
andy= f7'(x) for the domain stated in part b({) above. 2]
(iil') For x =4, find the inverse function of y = f(x). 21
., f;(iv> Let N'be a real number not in the domain, ie., x <4. Show that:
AUW)=8-N 2]
End of Task
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