GIRRAWEEN HIGH SCHOOL

HALF YEARLY EXAMINATION

YEAR 12

2011

MATHEMATICS
EXTENSION 1

Time allowed — Two hours

(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES
+ Attempt ALL questions.

* All necessary working should be shown in every question.
Marks may be deducted for careless or badly arranged work.

* Board-approved calculators may be used.

» Each question attempted is to be returned on a separate piece of paper clearly marked
Question 1, Question 2, etc. Each piece of paper must show your name.

* You may ask for extra pieces of paper if you need them.



Total Marks — 100

Attempt all questions 1-5
All questions are NOT of equal value.

Answer each question clearly ON A SEPARATE PAGE!

Question 1 (20 Marks) Use a separate piece of paper. Marks

(a) Find the ratio in which the point (2,5) divides the interval AB

where A= (4, 9), B=(-3, -5). 3
(b) Expand and simplify cos(x — y)— cos(x + y). 2
. . 1 .
(©) Find an expression for +oos0 ,in terms of 7, ¢ = tang . 3
1—cosd 2
d  Solve 2X=°% 1, 4
X

(e)  If a, Band y are the roots of the equation x* +2x* +3x+4=0,
find the value of:

@ (a-1)B-1fr-1) 2
(11) 1 + 1 + 1
a 4 2
(111) RS + 1 + L
af ay Py 2
3} Find the coefficient of x* in the expansion ( x - 5)*. 2



Question 2 (27 Marks) Use a separate piece of paper.

(a) Find the number of six-letter arrangements that can be made from
the letters in the word
SYDNEY.

(b) Differentiate:

e’ +1
2x

(ii) m( X j
x“+1

(c) Evaluate:

(@)

1
(1) I xle ™ dx
0

(ii) 2% dx

[ S

(d) The gradient of a curve is given by ' = > and the curve passes
g g yy p

through the point (0,1). Find the equation of the curve and its
horizontal asymptote.

(e) i)  Find i( e re ).
dx

2 X _ —X
(i1))  Hence, find J. (e ¢ ] dx

x -x
0 e +e

(f) Find the equation of the normal to y = e " at the point P (-1, e).



Question 3 (17 Marks) Use a separate piece of paper.

(a) When Amy crossed a tall strain of pea with a dwarf strain of pea,
she found that % of the offspring were tall and i were dwarf.

Suppose five such offspring were selected at random.
Find the probability that:

(1) All of these offspring were tall.

(i1) At least three of these offspring were tall.

(b) Solve the equation 2x* —7x> —12x + 45 = 0 given that two of its
roots are equal.

(c) Given that (x—3) and (x +2) are factors of x* —6x> + px+¢,
find the values of p and g¢.

(d) Prove by mathematical induction that for n > 1
P +3> 4. +(2n—1) = %n(2n—1)(2n+1).
Question 4 (11 Marks) Use a separate piece of paper.

(a) Find the acute angle between the lines x—2y =6 and

4x—y=1.
(b) Prove that I_Fﬂ =tand.
sin 26
(c)

D
BD and CE are two parallel chords of a circle with centre O.
CB and ED produced meet at A. Prove that:
(i)  AC=AE

(i1))  ACOD is a cyclic quadrilateral.



Question 5 (25 Marks) Use a separate piece of paper.

(a) P(2ap, apz) and Q(2aq, aqz) are two points on the parabola
x* =4day.

(1) If PQ passes through the point R(2a,3a) show that
pqg=p+q-3. S

(i)  If M is the midpoint of PQ, show that the coordinates
of M are:

alpg+3). =(pg+3) -2pg
B }

4
(ii1))  Hence, find the locus of M. 3
(b) A hot air balloon flying at 950m/h at a constant altitude of 3000m
is observed to have an angle of elevation of 78°. After 20 minutes,
the angle of elevation is 73°. Calculate the angle through which the
observer has turned during those 20 minutes. 4
3000m
(¢) Write +/3sin x —cosx in the form, rsin(x—a) . 4
(d) Solve using the t-formula 4sin @ —3cosd =2 for 0° <6 <360°. 5

END OF PAPER.
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