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Student Number:
KM AM Question 1 12 marks (Begin a new booklet) Marks
1
a Factorise 64a° +-—5b"
(a) ctorise 64a 5 1
(b  Solve for x: 3" - 28(3") +9=0 3

4
Eval V5% dx usi itution u=5-x.
K AMB AL A (c) valuate ';f x x using the substitution u=5-x 3

Mathematics Extension 1

(d) Solve

-X

HSC Assessment Task 2

Half-Yeal‘ly Examination (e)  If P(x)=x"-3kx+3 is divisible by (x - 3), find the value of k. 2

March 2008

General Instructions Total marks ~ 84
*  Attempt Questions 1-7.

+  Reading time — 5 minutes. » All questions are of equal value.

* Working time — 2 hours.

* Answer all questions in the writing
booklets provided. Start each question
in a new booklet.

¢ Board-approved calculators may be used.

* A table of standard integrals is provided.

* Al necessary working should be shown
in every question.

* More marks will be awarded to questions
involving higher order thinking.
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Question 2 12 marks (Begin a new booklet) Marks
(a) In the diagram below, the angle between the lines y = ax and y = bx is 45°. 2
y
y=ax
y=bx
45°
x
a-1
Show that b= ——.

a+

(b) Find Y% 3

a=1 n

©) The points A(1, -3), B(10, 9) and P(4, 1) are collinear. In what ratio does the point P
divide the interval joining A and B?

(d)  Consider the circle x”+ y* —2x-14y+25=0.

(1) Show that if the line y=mx intersects the circle in two distinct points, then

(1+7m)’ ~25(1+m*) >0

(ii)  For what value(s) of m is the line y=mx a tangent to the curve?

Mathematics Extension 1 HSC Task 2 Kambala 2008

Question 3 12 marks

(a)

(b

©

@

(Begin a new bogklet)

2
Find [}i-2x|dx
-

Given that a root of x + Inx = 2 lies close to x = 1.5, use Newton’s Method to find an

approximation for the ro

0] Factorise 3x° +
(i) Hence or otherw

0°<0=<180".

If x*+4y'= (x2+2y2+
value of a.

Page 4

Marks

t. Answer to two decimal places.

3x%-x-1.

ise, solve the equation 3tan’ @ + 3tan®@-tanf-1=0 for

zxy)()c2 +2y%~ axy) for all values of x and y, find the
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Question 4 12 marks (Begin a new booklet) Marks Question § 12 marks (Begin a new booklet) Marks
(a) Find the equation of the tangent to the curve y =27 at the point (1, 2). 2 (a) Given a, 8 and y are the roots of the equation 2x° ~5x?+ 7x—1=0, find the values of:
@) a+ fB+y 1
(b)  For x>0, the area bounded by the curve y = 1 , the x-axis and the lines x = e and 2 (i) ap+py+ya 1
x
x =k is 1 square unit. diy {a-1){(B-1)(y-1) 2

Find the value of kif k<e.

(b) If cosa= —2 ,0<a <90° and cosff = %, 270° < B < 360°, write down the exact value

(¢)  Two geometric series are given by: of sinf and hence find the exact value of sin{a - 8). 3

) 1+(«/§~1)+(«/§~1)2+...

©) y
(B) l+(«[§+1)+(w/§+l)z+... R x*=4ay

A new series is formed by taking the product of corresponding terms: \

o L1+ (BB ) (V31 (3]s

P
0] Explain whether this new series is arithmetic, geometric or neither. 2
(i)  Find the »™ term of this series. 2 *
() By Mathematical Induction, prove that for every positive integer n, 13x6" +2 is 4
divisible by 5.

The normal at P(Zap,apz) on the parabola x = 4ay cuts the y-axis at Q and is
produced to a point R such that PQ = OR.

(iy  Given that the equation of the normal at Pis x+ py = 2ap + ap®, find the 1
co-ordinates of Q.

(ii)  Show that R has co-ordinates (—Zap, ap* + 4a). 2

(iii) ~ Show that the locus of R is a parabola and state its vertex. 2
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Question 6 12 marks (Begin a new booklet) Marks
H
(a) Differentiate dx+1 . Hence evaluate f __ix_T 3
2x-3 o (2x-3)
(b)  Consider the function f(x)=—.
x+2

@) Show that f'(x)> 0 for all x in the domain. 2
(i)  State the equation of the horizontal asymptote of y = f(x). 1
(i)  Without using any further calculus, sketch the graph of y = f (x) 2
(iv) Explainwhy y=f (x) has an inverse function f "(x). 1
(v)  Find an expression for f™(x). 2
(vi)  Write down the domain of f™(x). 1

Mathematics Extension 1 HSC Task 2

Question 7 12 marks

(a) @) Express sinA and cosA in terms of £, where ¢ = tan-g.

(ii)  Hence, prove that

O]

Pand Q are pointsona ¢
R is a point on the circle

Copy the diagram into your answer booklet.

Prove QP = QR.

Question 7 continues next page

Kambala 2008 Page 8
(Begin a new booklet) Marks
1
._S.l_r.l_z_é_ =tanA. 3
1+cos2A
P
S
Q
ircle and the tangents to the circle at P and Q meet at S.
so that the chord PR is parallel to QS.
3
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Question 7 __continued Marks

Spare Questions

(©)
(b) Factorise 250-2x° 2

(¢) Theline y= -L—b/—g— meets the curve y = -—1——+ x atAandB.
3 Vx
i) Show that the x co-ordinates of A and B are % and 3 respectively. 2

(ii) Show that the area of the region bounded by the line and the curve is %\/7—5 w2

(g) Consider the curve y =Inx(x+2).

(i) State its domain. 2
(ii) Find its x-intercepts. 2
(iif) Hence sketch the curve. 1
The angle of elevation from a boat at P to a point T at the top of a vertical cliff is 30°.
The boat sails 1 km to a second point Q, from which the angle of elevation to T"is 45°. 2
Let B be the point at the base of the cliff directly below T and let & = BT be the height Consider the graph of y= d 5
of the cliff in metres. 1-x
a) Write down the vertical asymptotes of the function.
The bearings of B from P and Q are 050°T and 310°T respectively. b) Find any turning points of the function and determine their nature.

¢} Show that the function is even.
d) Describe how the function behaves for large x.

o) Show that LPBQ =100". 1 e) Sketch the graph
(iiy  Find expressions for PB and OB gn terms of A. 1 @  Find fl & i .
+e
(iii)  Hence show that: 2
2 1000”

T cot?30+ cot? 45 - 2cot 30cot 45cos100

(iv)  Calculate the height of the cliff, correct to the nearest metre. 1

END OF EXAMINATION
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F(‘)L) = ’)(,3-'3£(,'K- 3
dwisible kzj (x~3)

S P(3) <0
C(3)%- 33 +3=0
-k +3:0
30 -4k =0
k= 30
9
k= 19
3

Y= ax has m, o
35 /(J'k haS M, :J(f

. - A~
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24)1)

& = mx
intersect when
¥ Cmy_‘)l__ 21— 14 (m )(_) +25<0

x4ty = = my £2.5 70
(m™t Dx> - (2+Hm)x +2550
") = 2(#ImIx 2570

(R RS %y+t25-0

A = [F2(1#m)] = 4 m 028
= 4(147m)F = 100 (m™)
~:4@J+m@1~lS@V*Q]

for 2 real roots, £>0
4 [(m) =25 (n 11370

(1) - 235> o
oS (eowt{ed

for the hine 4o be a

tangent 40 fhe curve, B30

(MY = 25(n ™) =0
CAGm” Al m s [ = 2Sm" =28 20
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- Question Solutions Marks Marking Criteria
Question Solutions Marks Marking Criteria
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