Student Number: . . :
20 l 6 ASSESSMENT TASK 3
, ol .
Mathematics
General Instructions Total Marks ~ 33

«  Working time — 50 minutes

+  Write using black pen Page 2

» Board-approved calculators may " 3 marks
be used . ¢ Attemnpt Questions 1-3
» A reference sheet is provided at *  Allow about 5 minutes for this section
the back of this paper
. i 5, show relevant
ga%ieni:gzzl‘;r—eaéonin g andfor _Eﬁﬁﬂn II ) Pages3-4
calculations 10 marks

+ Attempt Questions 4-5
»  Allow about 45 minutes for this section

Section I

3 marks
Attempt Questions 1-3
Allow about 5 minutes for this section

y Use the multiple-choice answer sheet for Questigns 1-3,

L If log,a=0.77 and log,b = 3.08, what is the value of Iég,{%}?

(A 231 (B) 025 © 231 (D) 4.00

2 Ariella cOnectly-solved the equation V2 cosx—1=0 for the domain 0 <x < 27, Which of

the following is her solution?

T 5w T Iz T 2m ' 3
(A) 1 or T (B) '4“' or vy (&)} 3‘ or K3 D) 3
3 Which of the following is a solution to the equation e”* —4¢” -5 =7
A) 4 ®) s © In4 ©) s

b4

— or =

3

FhaT

C




Seetion I1 Question 4 (continved)

30 marks : (fy Draw a large, neat sketch of the graph of y = 2 — 4 In x. On your skefch, indicate the
Attempt Questions 4 — 5 coordinates of the point(s) where the curve crosses the coordinate axes,

Allow ahout 45 minntes for this section '

Answer each questlon on the writing paper prowded Start each question on a new page. Extra

. V3 3r
writing paper is available, (g) Hsinx= -5 and w<x < > find the exact value of:

In Questions 4.-5, your responses should include relevant mathematical reasoning and/or - ) tanx
calculations, |

(iiy secx
Question 4 (15 marks) Start a new page
(a) A quadrant with radius  has an arc length of 10 cm. Find the exact yaluc of the radius, 1

(b) Differentiate the followin g with respect to x. ‘
() Indx : o 1 ‘

i) 3xet : ' 2

{c) Find the following indefinite integrals.

) .
® f—x2i3dx 1
G [ee+hdr _ 2

(d) Find the area swept out by the 6 cm minute hand of a clock as it moves between 10:50am 2
and 11:45 am. Give your answer in terms of 7 (exact form}.

(e) Iflog.P=x,log,Q=yandlogR =z, write an expression in terms of x, y and z for each

of the following.
PR
iy log,— .1
(). &5 L
) .
@) log, > R‘{a . 1




Question 5

(=)

®

(c)

(@

{15 marks) Start a new page

Using Simpson's rule with 5 function values, find an approximation for J.: & dr. 3

Give your answer correct to 2 decimal places.

. d , 2lnx '
(i) Show_ that e [(Inx)*] = Pt 1
) ? Inx
(ii) Hence, or otherwise, evaluate the definite integral f - dx. ] 3
- £
The area under the curve y= ye** -1 between x =0 and x = 1 is rotated around the 3

x-axis to ereate a solid of revolution. Find the volume of this solid. Give your answer
in exact form.

Q) Ty=2In(x—2),show thatx= ef +2. 2

(ii) :
oy y=21n(x—2)
y=lnx

The graphs of the curves y = Inx and y = 2 In (x — 2) are shown in the diagram above. 3
The curves intersect at (4, In 4). The area bound by the two curves and the x-axis is
shaded in the diagram.

" Caleulate the exact area of the shaded region.

End of paper

Reference Sheef

Factorisation

-V =(a+b)a~b)

e+ 8 =(a+b)a*—ab+ b
-8 =(a+bad —ab+b)

Angle Sum ofa Polygon
S=(n—2)x180°

Equation of a Circle
G-BR+ =K =1

sinA  sinB  sinC

- Cosine Rule

F=at+b -2abcos C

Arvea of a Triangle
Area= Jabsin C

Equation of a Circle
sin 8= Opposite side cosec = ——
hypotenuse ] -sin@
g .
cos B= adjacent side sec 0=
hypotenuse cosf
_ opposite side - _ sin@
tan 8= adjacent side fan 6= cos@
cosf
cot 8= sing
. sin’@ + cos’f= 1
Exact Ratios
a2 /30°
3
V2450 (
45° 60°
1 1
Sine Rule
a b ¢

Distance Befween Twe Points

d=4)(x, ‘-’-’1)2 +(y, “3’1)2

Perpendicular Distance of a Peint from: a Line

d= !(Lr1+by1+c]

Slope (Gradicnf) of a Line
me Yo
- x

Point-Gradient Form of the Equation of a Line

Y-y =mx—x)

nth term of an Arithmetic Series
T=a+{n- Dd

Sum to i ferms of an Arithmetic Series
n n
S, = E[Za +(n—-1)] or §,= E(a +10)

nth term of an Geometric Series

| T=ar!

Suin to n terms of an Geometric Sexies

_a® =) 5= a(l-r")
-1 AT Jer

Limiting Sum of a Geometric Series

e
1-r

Compound Inferest

r 3
A, --P[l'*‘m]

S=

1




Reference Sheet

Differentiation from First Principles

Integrals

ey = Hm Fx+k) - f(x) -
f(x) h -0 h J‘(ax-}-b)‘ dt_-(ix_i, +
. a{n+1)
Derivatives _[ v,
AT - ax+b
" dy = +C
y=x"then ;E = gyt 10
dy =
P Py de=In ] f@|+c
1fy=uv,then—y=u—_+v_u .
dy dx  dv

fsm(ax+b) dx -—%cos {ax+b)+C

u “dy
Fy= X2 & d dx
¥ v,then ; 3 jcos(ax+b)dr=§siu(ar+b)+c
1,
Iy = F(y), then —‘i’ =F (x)—— I sec’(ax+b) dx=-1—tan(a_r+b)+c
) a
Ify =&, then dy =f1(x)e™ Trapezoidal Rule (one application)

[ @ ae=2281 0y py

Ify = log,fx) —-I!IJ‘(J:) then :g; ';(("3)

Simpson's Rule (one application)

Iy = sin f{x), then -E =f'(x} cos f{x)
» [! e drﬁk;alf(a)+4f(ﬁ—bj+f(b) J
If y = cos f{x), then pl ~F'(x) sin fx) ‘ 6 2

_—_

: dy -
If y = tan f{x), then = = ¢ 2.
dx S secf) Logarithms ~ Change of Base

S _log, x

logx=

Solution of & Quadratic Equation log, x
_ bV —dac
a Angle Measure
Sum and Product of Roofs of a Quadratic 180° = zradians
Equation
Length of an Are
O’+ﬁ——— aﬁ:% I=rp
Aren of a Sector

Equation of a Parabola
(x—HP = #daly - B Area= 179

R

10

Reference Sheet

Angle Sum Identities
sin (8+ @) = sin Ocos ¢+ cos Fsin ¢
cos (B @) = cos Gcos ¢~ sin Osin ¢

tanf +tang
tan (8+ ¢) = 1—~tanftang
{ Formulae

= h
Ift=tan 2,( en
2
sin 9:—‘-;
1+r¢
-7
143

cos =

' 2t
fan 8= s

~t
General Solution of Trigonometric Equations
sinf=a, G=na+ (-1 sin'a
cos f=a, 0=2nmw+cosly

tan f=q, O=nm+tan'a

Division of an Interval in a Given Ratio

Y, hnx, my, +ny;
m+n ' m+n

Acceleration

d'x _dv _ S d[, V]
a dr VAT dx?

Simple Harmonic Motion

x=b+acos(nt+ o)
I=f(x-b)

TFurther Integrals

f 21 = dx=sin ' Z4C
Vat-x a

1,
jzl 2dx=~tanl—£+c
a+x a a -

Sum and Preduct of Roots of a Cubie
Equnation

o+ f+y=—=

afi+oy+ fiy = —

d
affy=——

Estimation of Roots of a Polynomial
Equation

Parametric Representation of a Parabola
For ¥* = 4ay,
x=2at y=af

At (2at ai),
tangent: y =y —af
normal: -x + fy = af + 2ar

At (xls)"l)! .
tangent: xx; =2a(y + y,)

mormal: y-—y, = uTa(x -X;)
-1

Chord of Contact from (xpyp):
x5 =2a(y + y5)

L f®
AT G

Binomial Theorem

(ﬂ + b)u = i (ﬁ]atbn-l = i(z)ﬂu-kb!
k=0 . k=0

11
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2 UNIT MATHEMATICS . HAZEG .
2016 ASSESSMENT TASK 3 7 N . /SECTIONTI
‘ / QUESTION 4
SECTION | : Mes L S
a | S 89 N I=r8
== - . 0s: kM -7
1 1og,(b) log,a—logb I A 0=rx%
=0.77-3.08 . 20 = 7
=-231 ’ 20 () cobens P S w2
r=—cm
s ‘ 2 B
V2eosx-1=0 - , ® @@ y=Indx
V2cosx =1 . . 4y _3
cosx =5 o dx Z;x
x=45"or 315° = Q) cornss™ ASSast
mfory . (i) y=3xe
d . ey
3 £”5-4-5=50 3 D Ey =xf+e3 O osE & ProbosT EL
()2 —A() -5 =0 : =38 +38 7 @ CopamsT AdSee
Lett=¢" : =3¢(x + 1)
F-dr-5=0 :
-50a+1D=0 ) . 2x
{;hﬁ,r_ls : ' (@ ) Jx2+3 de=ln@+)+C (D Comsor AuSwza - csue.
en f=.5, = I X _ x 5
o @) [e+nde = [V +e7dr gy cooamian
Ine* =In5 ’ =fe“+e‘dr .
. . oo TST ASSuNe
Wh .'t=11115 =%elr+er+c ® f:gm';-_ +0 IS AALE TG,
ent=-1, .
& =1, which is not possible. {d) Angle sweptout = £ x 360
~x=In§ _ o =?30° } @ meore’
‘ =4
Area = 170 .
=1x6x :
=33xem? @ commsr Aol

(e} M
log, EQE =log, PR -log, O
= (log, P +1og, R) - log, Q
a(x+2)-y } @D ot ASAX .

=x-y+z
(if) '
2
loga P “{é = loga (Pi'Ja) - IOga R3

R
~log,(P’0")-log, R®
w(log, P* +log, 0" “log, B°
=(2log, P +3log, () - 3log, R
y ) _ : =(2x+1y)-3z =t
. . ' =2x+4y-3z 1 © . s

1 9.




' /; {f) Wheny=0,

y

i

f

0=2-4lnx
4lnx =2
Inx=1%
1
x=¢
=e @ P WS

.. The curve crosses the x axis at (\E s 0
Since [n x is undefined, the curve does ot cross the y axis.

1287
g+
4..
- I (4 (\fe’tﬂ.} . } 1 L, ) '
At . ‘ (D) CsET Geamiiy
¥ ' SHAPE , Dovin'T cesss
foveAms @1,
i 3
(g) sinx= =N

-, The related acute angle is 60°.
(i) Since x is in the third quadrant,
tan x = tan 60°
=3 (D) eeotmsT Avsmwn
(ii) Since xisin the third quadrant,
sec® x = (sec60%)°
B 1
{cos60%)*
-1
h?
1
=7
]

=; @ CRAETT AIS et ,

-QUESTION & D Bt Tie i
(a) Using Simpgon's rule;
/ x Az W P
: . 0.0 1.0000 1 1.0000
05 1.2840 4 5.1361
10 2.7183 2 . 54366
15 94877 4, | 37.9509
20 54.5982 1 . | 545982 :
104.1218 ® SorA — CFPA

2 )
fn ¢ dr=1%xhxSum
= % x 0.5 = 1041218
=1735 ' Q) ceon=or VALOS
. CFPh

by (i) dif(lnx)l] =2, L dnx (D) coasst Prorens
d * MOST ax SHawnl

_ 2Inx
T x
" < Inx 17 2Inx
(i) J’t T(it = EJ, < d_\*} @ ;_,Wﬁ Faii’-(‘odf
= 4{mn’]
1 222 i 2
= 3[{n £ - 5{(In €] -
- l@mer- e | © tpihiod
= $[271 - 1117
=g 1
D @y car ane
“1; 2 : o2 C.E

© y=vVe+1

Y=e5+1
L S
- Volume =.7::_fD ¥ dx
=J7:fo[ e +1dx

. 1 INTETRAE Tt
2r
= J'E[%e ¥ x] . G !

=it + 1]-a{1e” +0)

=alye’ 4 1] -af3) :
=afte+ 4] —S (D conmTT Al
= £(¢ + 1) cubic units

@ @
) y =2ln{x-2)

ln(x-2)=% (N
x-2=¢ @

I
Lx=el42

Al




(ii) From (i), wheny=2In(x-2), wehave x = &2,
Also, when y=In x, we have x = &,

-~ Area = J:Mx dy—fJ“xdy -

a4 -rlhad
-=fu e';'+2dy—fn & dy @ cmﬁunmﬂw&“
24 g4
= [23%+2y] —[e’]u.- . (D wreaesrt—, (CReA)
fi

[ s 21041~ 126% + 200) 11 - 7]
[[26*’“ +2In4]-12¢°+ 0]] ~[t41-11]
26"+ 2141 - 2] - [3]

fl

n

[[2(2) +2in4]-[2]] - 3
4+2In4-2-3
In 4 — 1 square units

nmiu

() corar? Amnr  (eRO4)




