Sydney Girls High School

MATHEMATICS- Extension 1
HSC ASSESSMENT TASK 2

March 2005

Topics: Exponential and Logarithmic Functions, Trigonometric Functions,
Trigonometric Functions 2.

Time Allowed: 75 minutes + 5 minutes reading time.

Instructions:

Q

]

a

There are four (4) .questions of equal value.

Attempt all questions.

Start each question on a new page.

Show all necessary working.

Marks may be deducted for careless or poor setting out.
Board approved calculators may be used.

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

Total = 80 marks




QUESTION 1 (20 marks) Marks

(a) Given log,3=1.6 and log,5=2.3 evaluate:

(i log,15 2

(i) log, 30 )
(b) Solve e*** =17 for x, correct to 1 decimal place. 5
(c) Draw a neat sketch of y = log,(x ~4), showing all relevant features. 2
(d) Differentiate each of the following with respect to x:

M e 1

G 7 1.

(i)  6xe* 2

(iv)  log,(5x* +2x) 2

‘ oo

(e) Find the equation of the tangent to the curve y =4¢>**! at the y-intercept. 3
() Find:
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QUESTION 2 (20 marks)
(a) A fan in the shape of a sector of a circle has its frame made of cane and the shaded

area is material. The frame consists of two circular arcs, 4B and DC, and the sides 40

and OB.
(1) How much cane is used in the frame, to the nearest cm?

(if) What area of material is used in the shaded part of the fan, to the nearest cm??

(b) Differentiate the following with respect to x:
6] y =cos(2x+5)

) y=log,(sinx)

.8 x
i =
) 7 tan4x
£
(c) Evaluate: -
sin—

LA . 5
& m—
A

(d) Find the equation of the normal to the curve y =sin x at the point where x = %

A

(e) Sketch the following curves for 0 < x <27 . State thé amplitude and period of each

curve.

@ y=3sin2x

G) y= cos(Zx + 12'-)
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QUESTION 3 (20 marks) o . Marks

20 199 7

. NER 1 T
(a) If sma=—2—, -j-<a<7z,and cosb--—J_z—., 0<b<-§~, evaluate cos(a—>b). 2

(b) Prove the following identities

@ c:os(—’z + x) + sin(£+ x) =+3cosx Loy —
6 3 R R
<
(ii) sin4x = 4sinxcos® x —4cos xsitx? S : 3
, : = [—1 S/W7
¢ S -, i
» Ca G 2SI
(i) Show that sin’x = [5(1 -cgst)] (- Gos *> ) Stn > (- <
| 3 7 { 1 ‘ |
(ii) Hence or otherwise, show that _"sin“ x dx ==x——sin2x+-—sin4x +C !
: 8 4 32 3
(d
(i) Find —d-(si:f 3x)
dx . 2
(if) Hence or otherwise find Isin2 3xcos3x dx 2
(¢) Find the acute angle, to the nearest minute, between the following lines: 3

3x+y-5=0 and x-2y+2=0
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QUESTION 4 (20 marks)
(2) Show that y = xe™ has a maximum point at ( 1,}-) 3
e
. Jog.2 x
(b) Evaluate e+l n
;o€ 2
© @) Showthat 2r2-1-3 T 1
x+5 x+5
3
(i)  Hence or otherwise evaluate x+2 dx -~ 2
FxX+35 )
(d) Find the exact area of the region bounded by the curve y = x_f-?;’ the y-axis, 3

and the line y = 2.

(¢) The diagram below shows the curves y =cos2x and y=2sin’x for~z7 <x < 7.

\
y = 2sin’x

¥ = cos2x

k&g |
\/ 0 \/
lo

(@) Find the coordinates of 4, a point of intersection of the two curves. 3

(ii)  Find the exact area enclosed between the curves y = cos 2x and y = 2sin® x from

the origin to the point A4 .
(i)  Find the volume of the solid formed if the area in part (ii) is rotated about the

x-axis. [Hint: Question 3(c) (ii) may be of some use]
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“QUESTION 1L (20 marks)

@ 16 32 1.¢ anst 1o, § 22,3

(o) \03115 = log. (3 x5)
@ = 10323‘#\0?}7_5
= = 3.9

(n) 162 30= log, (2%3%5)
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AU TIoN D (20 marks)
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nWlOUn{' g C“»YLQ_ used il

= 208¢5) + (L@CLXTN B) + (1
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JGUESTION 3 (20 marks)
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