SYDNEY TECHNICAL HIGH SCHOOL

HIGHER SCHOOL CERTIFICATE
ASSESSMENT TASK 3

JUNE 2013

General Instuctions

o  Working time - 70 minutes

o  Write using black or blue pen

e Board-approved calculators may be
used

» All necessary working should be
shown in questions 6 to 13

» Start each question on a new page

e A table of standard integrals is
provided at the back of the paper

Total marks - 55

Section I - 5 marks

Attempt Questions 1 — 5.
Allow about 7 minutes for this section.

Section 2 - 50 marks

Attempt Questions 6 — 11.
Allow about 63 minutes for this section.

Name :
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Section 1

5 marks
Attempt Questions 1 - 5
Allow about 7 minutes for this section

Use the multiple-choice answer sheet in your answer booklet for Questions 1 — 5.
Do not remove the multiple-choice answer sheet from your answer booklet.

1. What is the period of the function v =5 — 3 cos 2x ?

A) 3
B) 5
C) 4n
D) =

2. If kis anegative real number and P is a positive real number, which one of the
following is most likely to be the graph of the function with equation y = e®* + P ?
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3. If foasec2 2x dx = % , then a is equal to

wid

4. If g(t) =e™*~1 then g’(0) equals

A, -e
B. -2
C. -1
D. 0

5 If fff(x) dx = 5 then f13 (2 f(x) — 3) dx isequal to



Section 2

50 marks

Attempt Questions 6 — 10

Allow about 63 minutes for this section
Start each question on a new page

Question 6 (10 marks)

a) Bvaluate e™*® giving your answer correct to 2 significant figures.
b) Find the exact value of cos s?n .

c) Sketchthegraphof y =1—cosx for 0<x < 2m.

iy
d)  EBvaluate foﬁ sin2x dx

e) The area bounded by y = x* — 1 and the x - axis is rotated

about the y - axis. Find the volume of the solid of revolution formed.




Question 7 (10 marks)  (Start a new page)
a) Solve V3 tanf#—1=0 for 0 <@ < 27. 2

b)  Differentiate with respect to x.
1) tan 3x + sinx 2

i) (x+2)e 2

¢)  Consider the function f(x) = 2

x4

1) Use the trapezoidal rule with 4 function values to approximate 3

f 17 f(x) dx , giving your answer correct to 1 decimal place.

i1) For all values of x , between L and 7 , f(x) >0, f'(x) > 0
and f"(x}>0.
Use this information to decide whether the approximation found 1
in part i) is an over-estimate or an under-estimate of the true value

of the integral. Give a brief reason.



Question 8§ (10 marks)  (Start a new page)

a)

In the diagram above, angle B =90°, angle A = 60° and AB = AD = 10 m.

BD is an arc of the circle with centre A.

1) Calculate the exact length of the arc BD .

ii) Calculate the shaded area in exact form.

b) Theareaboundedbyy = x> and y =4 is rotated about the x — axis

to form a solid. Find the volume of the solid.

¢) Find the equation of the tangent to y = e** + x at the point where x = 0.



Question 9 (10 marks) (Start a new page)

a) 1) Draw aneat sketch of the curve
y:35in§- for —2n < x < 2m,
showing clearly all the important features.

1) Draw on your diagram a line, clearly labelled, which can be

used to solve the following equation :

3 sing —x—1=0
iii) Determine the number of solutions the equation

3 sing—— x — 1 =0 has over the domain —2rx < x < 271 .

2
b) i) Show that Ed;; (e*sinx ) = 2e* cos x

ii) Hence find [e*cosx dx

Z
¢)  For what values of k does y = 3e** satisfy the equation % -~ 9y =07



Question 10 (10 marks)  (Start a new page)

bt 4
a) A function f(x) is defined by f(x) = e_x_ .
i) Differentiate f(x) with respectto x. 2
if) Find the coordinates of any stationary points of 2

the graph of y = f(x), and determine their nature.

[

it1) Sketch the graph of y = f(x), showing all important features.

(Not inflexion points)

b) ¥
» =fx)

y=gx)

Parts of the graphs of the functions f(x) = x* —ax , a >0 and
glx)=ax,a>0
are shown in the diagram above.

The graphs intersect when x = 0 and when x = m. (m # 0)

i) Show that m? = 2a. 2
1) If the area of the shaded region is 64 square units, 2

find the value of g and m.

End of Paper

~ 8~



STANDARD INTEGRALS

x"tdx = L X ne=-1; x#0,ifn<0

b

1

—dx =lnx, x>0

X

ax 1 ax

e“* dx =—e™, g%
a
1.

cosaxdx =Esmax, a#0

) 1

sinaxdx = ——cosax, a#0
1

sec“ax dx =—tanax, a#0

a

1
secax tanaxdx =Esecax, a#0

1 I
5 zdx ——tanl—, az0
a“ +x a
1 .1 X
dx =51111—, a>0, —a<x<a
2 2 a
as - x

L dx =111(x+\/x2—a2), x>a>0

——ml——dx =ln(x+\/x2+a2)

NOTE: Inx=log,x, x>0




_SowvT wows

— &= ;fr_) =
= A _ 5
2o o BY ) 2 Sec 39(, - ST:;: ------ -
} w G - _
s B B T

I T S I P S S \
/ \\ gwf('&}d\ :‘—.Z}_s “71.(74-?)
¥ >
= = |2 )
q
3
&) S g"‘“ Lo doe |f) CUrvE (5 LT eLhivg ot conmcove v?
. o v
f
£ /
[—— L G ?.—9:,]
2 (LG5 ) (6o
., , c - zedda ‘L"‘P""""‘"" [o:—-\-u— fgan cerhued oeae
- Ll" -+ 7 o)
- é}- auw—-.e,;'!?w;v‘[(-
- < 1.-
e V= ‘ng oc ehy
s . U W e e e -
- e F TR _;{,M _ — R — R - -
. 22
= [ Ly vv] o : ) -
aw( (o) -(£-0) *
= % Cae e




ps
P
m
-
@

S: :\L-E-l

: ton £ B
- 0-&- 3 >
- (LY 13 ‘ 2
= — Wi
T
. ac N
W faméo o
BC = 103
. o e e chagrae g s et
Ao = JQABC — S""L"r
- L -+ -
=4 e l.Q ﬁx LG_ '\__.:sc {? "V 3 e, l Sa[u‘rwv-..
= SoJ3 — som o~
T S b, <, N S“~°°
. L e
b, V= 'leS e —~(x) oloe
AR S SRR AR N R S A
o o I - L
S ™ L !C’ v~ 'L . J
[ i o ceraia —— ___m A . S e e . -
A
= ‘Z._n[ 3n -~ 37‘ ] e —-_-'?' A S.t-tgL,* C’“’L‘

L AP ST s S,

o+ € C:Sarw - 5‘*"—

= 2 e*Gsn

f,’ 3 T & + 'JL
; e - e o
Y = LFC + | i, QC CUSJLO(')L'
~ 'n.ev-.- o -—O ~
- . g C‘, I
fjm. e 4! 4 ® e +© s C S“"?‘— "‘C 53"3*'('

e 2S ey Uw-" &0,
s 3(?“"‘(‘3"'—'*’")
j_-—t = 'S(:c.-:.fug

S -y 4l =




(O,

f#&]:"

L) = ;:‘?—:

=P

f(x) ~—3L€ —’e,’:br-
2
CDL-{-‘.)
=

'n'. g—{-. f)'LS wk_t\m

35_1- { —C

:x_--—l

{'(x)= 0

(™es s

gme

-

bt

¢
3_ L I S

o 7(_ 'L°~‘.7<_ - 0
e JESRPON _Sc:\lts‘plfr.l -@L: 470&.’((.%
M -

wtewo (M#UJ

'Lc.,W\_ <

—

I~ = e

([ asem (xPman) doc e g
2 & . .




