& oo s College
Wersortey

Year 12
Mathematics Extension I
Examination
Term 1

2009

Time Allowed: 1.5 hours (plus 5 mins reading time)

Instructions: Attempt all.questions.
Part marks are indicated.
Approved calculators may be used.
Write in blue or black pen only.
Show all necessary working.

Marks may be deducted for careless or poorly arranged work

Question 1 (Begin a new page)

)ﬁﬁ) Find the exact values of the gradients of the tangents to the curve y=e* at the
points where x =0 and x=1.

2
(ii) Find the acute angle between these tangents correct to the nearest degree.

2

xﬁhe interval AB has end points A(-3,5)and B(3,2) . Find the coordinates of the point
P which divides the interval AB externally in the ratio 2:5.

2

/ejﬁnd the value of  fip > 2

x>0 S5x

d) Find the exact value of cos15°. Express your answer as a single fraction with rational
denominator.

2

2
e) Prove the identity Intan 4

s—=c0s24.
1-+tan” 4




Question 2  (Begin a new page)

%) Sketch the graph of y=x> —4x.

ﬂl)/Hence or otherwise, solve x* —4x>0.

b) Find the value of x if %(

2 Solve 3

Ve n7
DrEvaluate J: e Fdx

x+2

x—-1

)

0.

2
v ga’l/ﬁnd %e*’

Question3  (Begin a new page)

b)é/aluate log, 7 correct to two decimal places. 2

\tfﬁlonsider the function f(x)=1+Inx.

(1) Show that the function f(x) is increasing and the curve y = £(x) is concave down for
all values of x in the domain of the fimction. 2

(ii) Sketch the curve. 1

(iii) Find the equation of the tangent to the curve y= f(x) atthe point on the curve
where x=1.

2
. 1 1
d Show that - =tan2 2
)(”/ l—-tanx 1+tanx ¥
Gi) Bvaluate 1 . __1 1

n T
l—tang 1+tan?




Question4  (Begin a new page)

%e Mathematical Induction to show that for all positive integers n=>1
4" +14 is divisible by 6. 4

b) A solid is formed by rotating the curve y =1++/2 cosx between x=0 and x =Z—

about the x- axis.

(i) Show that 2cos? x =1+cos2x . 1

(i Show the volume of the solid can be expressed as

V=7rf(2+2\/§cosx+c032x) dx 1
(i"/w)éence find the exact volume of the solid. 2

c) Two circles, C, and C, intersect at points A and B. Circle C, passes through

the centre Oof circle C,."The point P lies on circle C, so that the line PAT
is tangent to circle C, at the point A.

Let ZAPB =9,
Copy or trace the diagram.

JFind Z40B in terms of 6. Give a reason for your answer. 1

(ﬁﬁxplain why ZTAB=20.

(ifi) Deduce that PA = BA.

Question 5 (Begin a new page)

a) Two points P(2ap,ap®) and Q(2aq, aq®) lie on the parabola x* = 4ay.

The equation of the tangent to the parabola at P isy = px— ap*.

The tangent at P and the line through Q parallel to the ¥ axis intersect at T,

(6 Show this on a sketch.

Qﬁj Find the coordinates of 7.

1

2

(i) M is the midpoint of PT. Show that the coordinates of M are (a(p+q),apq).2

(iv) If PQ is a focal chord show that pg =-1

) Find the locus of M .

b)For the polynomial 9x* —25x +10kx — &

(i) Determine the value of the constant k for which the polynomial is
divisible by both (x~1) and (x+2).

(i) With this value of k, find the zeros of the polynomial,

End of Exam
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