SYDNEY GRAMMAR SCHOOL

2013 Half-Yearly Examination

FORM VI
MATHEMATICS 2 UNIT

Thursday 21st February 2013

General Instructions
e Writing time — 2 hours
e Write using black or blue pen.

e Board-approved calculators and tem-
plates may be used.

e A list of standard integrals is provided
at the end of the examination paper.
Total — 85 Marks

e All questions may be attempted.

Section I — 10 Marks
e Questions 1-10 are of equal value.

e Record your solutions to the multiple
choice on the sheet provided.

Section II - 75 Marks
e Questions 11-15 are of equal value.
e All necessary working should be shown.

e Start each question in a new booklet.

Checklist

e SGS booklets — 5 per boy
e Multiple choice answer sheet
e Candidature — 96 boys

Collection

e Write your candidate number on each
booklet and on your multiple choice
answer sheet.

e Hand in the booklets in a single well-
ordered pile.

e Hand in a booklet for each question
in Section II, even if it has not been
attempted.

e If you use a second booklet for a ques-
tion, place it inside the first.

e Place your multiple choice answer
sheet inside the answer booklet for
Question Eleven.

e Write your candidate number on this
question paper and submit it with
your answers.

Examiner

SG
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SECTION I - Multiple Choice

Answers for this section should be recorded on the separate answer sheet

handed out with this examination paper.

QUESTION ONE
Which of the following is a primitive of /x ?

(a) et
®) ot
© 5o
®) -5t

QUESTION TWO
2

What is the value of the definite integral / z?dr?
-1

(A) 3
(B) -3
© 1
o)

Exam continues next page ...
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QUESTION THREE

A point P(x,y) moves so that it is always equidistant from the points A(0,0) and B(5,5).
Which of the following best describes the locus of P?

(A) A line
(B) A circle
(C) A parabola

(D) A hyperbola

QUESTION FOUR

The graph of y = f(x) is shown below. It consists of a straight line section and a semicircle.

4
What is the value of the definite integral / f(z)dx?
0

Y

) 2\5/4
1 y=f(z)

(A) 24
(B) 2—-n=
(C) 24—
D) 2-5

Exam continues overleaf ...
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QUESTION FIVE

A parabola has its focus at (3,—3) and directrix at z = 1. What is the equation of this
parabola?

(A)  (y+3)=4(z—2)
(B) (y+3)° =4z -2)
(C) (y—3)°=4(z+2)

(D) (y—3)=4(x+2)

QUESTION SIX

The graph of y = e” is translated two units to the right. Which of the following represents
the new function?

Exam continues next page ...
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QUESTION SEVEN

2
For y = f(x) graphed below, which of the labelled points satisfies Z—y = 0 and % <07
x x
Y y=f(z)
A D
C
B
/ x

S Q @ =

QUESTION EIGHT
Which of the following is not true of the function f(x) = e* + 37

The first derivative is e”.
The function is always increasing.
The function has its y-intercept at (0, 1).

A primitive of the function is e* 4 3z.

Exam continues overleaf ...
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QUESTION NINE
The function f(z) = (z — 2)*(z + 7) has the following first and second derivatives:

f(z) =3(x —2)(x +4)
f"(x) = 6(z + 1)

Which of the following statements is false?

(A)  f(z) has stationary points at x = 2 and z = —4.
(B)  f(x) is concave up for x < —1.
(C)  f(x) has z-intercepts at x =2 and z = —7.

(D)  f(z) is a cubic function.

QUESTION TEN

A function y = f(x) is graphed below. The z-axis is an asymptote for the function.

y=f(z)

/

Which of the following statements is true?

(A)  f(z) has a global minimum at y = 0.
(B)  f(x) has an asymptote at x = 0.
(C)  f(x) has a single point of inflexion.

(D)  f(z) has two stationary points.

End of Section 1

Exam continues next page ...
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SECTION II - Written Response

Answers for this section should be recorded in the booklets provided.

Show all necessary working.

Start a new booklet for each question.

QUESTION ELEVEN (15 marks) Use a separate writing booklet.

2
e
(a) Calculate = correct to three decimal places.

(")’

62x :

(b) Simplify

(¢) (i) Sketch the locus of a point P which moves so that it is always at a fixed distance

of two units below the z-axis.

(ii) Write down the equation of the locus.

2

(d) A parabola has equation x* = —4y.

(i) Write down the coordinates of the vertex.
(i

) Write down the coordinates of the focus.
(iii) Write down the equation of the directrix.
)

(iv) Sketch the parabola, showing all the features found in (i) to (iii).

(e) Differentiate the following with respect to x:
(i) 52° — 322 +9
(ii) 4e®
(iii) (2 — 3x)*
(f) Find a primitive for each of the following;:

(i) z? -2

(i) 2 *

Exam continues overleaf ...
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QUESTION TWELVE (15 marks) Use a separate writing booklet. Marks

(a) Expand and simplify (e” + e~ %),

(b) Evaluate the following definite integrals:

2]

(i) /_2 (32% + 22) dw

2
3
.. 2
(11) /1 ? dx

(c) Given f'(x) = €* + 2z, find f(x) if f(0) = 0.

(o] [o] ]

(d) The following diagram shows the graph of y = f(z). A maximum occurs when z = a
and a stationary point of inflexion when z = b. Sketch a possible graph of f'(z).

(e) Find the area of the region bounded by the curve y = e* — 1, the z-axis and the line
x = 2, as shown in the diagram below. Express your answer in terms of e.

Y 1

Exam continues next page ...
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QUESTION TWELVE (Continued)

(f) The curves y = #®+x+1 and y = 22? — x — 2 meet at two points whose z-coordinates
are x = —1 and x = 3.

y=22>—x -2
=2’ +z+1

Find the area of the shaded region enclosed between the two curves, as shown in the
diagram above.

QUESTION THIRTEEN (15 marks) Use a separate writing booklet. Marks

(a) Consider the curve y = 3z — 9z + 3.
dy d*y
i) Find —= and —5.
(i) Fin 7, and =3
(ii) Find all the stationary points of the curve.

(iii) Determine the nature of each stationary point.

o] [oo] [ro] o]

(iv) Sketch the curve, clearly indicating all the stationary points and the y-intercept.

Note, you are not required to find the x-intercepts or any points of inflexion.

2
(b) Evaluate/ et dy.

-2

]

5
1
(c) Using Simpson’s rule with five function values, estimate / —dz correct to three
1 X

decimal places.

1n € equation o (§] angen O e curve y =€ a € pomt wnere r = U.
d) Find th ti f the t t to th 3% at the point wh 0 3

Exam continues overleaf ...
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QUESTION FOURTEEN (15 marks) Use a separate writing booklet.
(a) The cost, C' dollars, of running a vehicle at an average speed of vkm/h is given by
C = %v + 20000,  where v > 0.
For what average speed will the cost be minimised?

(b) The region bounded by the curve y = /z, the z-axis and the line x = 4, is shown
below.

Y=t

Find the volume of the solid generated when this region is rotated about the x-axis.

(c) A function f(z) has second derivative f”(z) = 20(x — 1)?(x — 4). Show that f(z) has
only one point of inflexion.

(d) Differentiate the following, leaving your answers in simplest form.

(i) y= 2z —1)e”

e:IZ

- 2z + 3

(i) v
(e) (i) Differentiate y = e’

1
(ii) Hence evaluate the definite integral / 322" dx.
0

Exam continues next page ...
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QUESTION FIFTEEN (15 marks) Use a separate writing booklet. Marks
(a) Consider the function f(z) = ——
a) Consider the function f(z) = —— .
(x +4)2
(i) Find f"(x).
(ii) Explain why y = f(x) is concave up for all real = except z = —4.

(o] [=] ]

(b) Show that the function y = ze™2® satisfies the equation y” + 4y’ + 4y = 0.

(c¢) A sector with radius 5cm, arc length £ cm and angle 6 degrees at its centre is bent to
form a cone, as shown in the diagram below. The resultant cone has base radius » cm
and height hcm.

o
i) Show th = —.
(i) Show that ¢ 36

=] [=]

6
(ii) Hence show that r = w5

2
(iii) Show that h = (/25 — (;) .

=]

(iv) Construct an equation for the volume of the cone V cm?® as a function of 6 only.

N

(][]

(v) Find, to the nearest degree, the value of  for which the volume of the cone is
maximised.

End of Section 11

END OF EXAMINATION
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The following list of standard integrals may be used:

1
/x"dx: "o #£ -1, x£0,iffn<0
n+1

1
/—dx:lnx, x>0

X

a

1
/e”dx:—e”, a#0
1.
/cosaxdx:—81nax, a#0
a
) 1
/Slnaxdx:——cosax, a#0
a
2 1
sec“arxdr = —tanax, a # 0
a

1
/secaxtanaxdx = —secax, a#0
a

1 1 T
/mdl’—atan E,a#O
1 x
— — _dr=sin"'Z, >0, —a<z<a
/\/c12—332 a’ ’

/\/%d{t:ln(x-i- 332—612) :L'>a;>0
2 — a2 ’
1
— 2 2
/ x2+a2d9§—ln<x+ T +a)

NOTE: Inx =log,x, x >0
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Question One
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2013 Question Two
Half-Yearly Examination AO BO CO DO
FORM VI -
MATHEMATICS 2 UNIT Question Three
Thursday 21st February 2013 AO BO CO DO

Question Four
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Question Five
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Record your multiple choice answers
by filling in the circle corresponding

) ’ Question Six
to your choice for each question.
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Fill in the circle completely. Question Seven
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Each question has only one correct
answer. Question Eight
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Question Nine
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Question Ten

AO BO CO DO



Yo VT 2 Unc  HME-YeaRly  SocoTtass . 2013

® 1. 153
% S N — ' }
@3, B o —
R~ o :
5T . - - N
Qb & .
Q%A '
- S o ] )
— @q T i “-_ - -
Qto & i . -
o Isl M




..................... \__Jj__ — -
(r) A ) 1 . _ o
JU— . S >9c.. -
- y3 =z > 37- =~ _ R
@ gz-2 v e @ .

J‘;m_@rsto-z Yool

ISV ST S Y SR

_get . Ducede, vedwx,
Lo fows r:w_edsaé ,

v \f




A _..._aL__(,vL_ h)ﬁﬁ 3 WYOEMAES B

(3‘1) (D 2’-2x &+ C {m g G - canth i)L/

I R M S SV SR e

P —

R ez (2a0?) - (985 ))
s Vo S




| B s
— - J S

(i

[ 3/

] e ;\:i”-i: s @

o adn > AW seFaiac o
K)cn.::n_ '?LQ\ ___0 -

¢ =
. i (VY =Y =




—

...

>

To [

i e T g < e e i s i 1

-]

11

(«e, -2) - (&8 -0) _

o = a3 f_/f-__f.fijff_ @
_E-F)S' x*x-n) (:Zw -x—L) oloc = ( % 2s 43 M / L
C— - —..{_ o UV —..‘_. S -
- ~ e S T S
- e e "’__E”_ZE.S -'E,...?:.i.._t..@.a..'?_c..]_.4__“___ ___/
N L = ( e sm\ ( £:L NE ) }
3,,
_____ ] ~ fis] ]




(o) v = ?gz =% +3 R
N 7 J

dx

e (W) Neod et x: by =0 .
dz

Hanss er;m zo = iy /

Cm&\sg)m% a - cooodingdes : ______J (O = 3-1 ey

.._Gw) _¥ -3 %‘f +3
%{Q%'TZV\DS ‘:M (1:’3)M( t ‘?) 1/

-~

ff Eif_ ;_"ff_f.f;_, )

%5l sy v - 12 e e SRNE J - VY T-WC VY 3
e P S — I

e

leceld dia

- x;-‘ ,ﬁ} =R o =D CowniaR dmwvx an:ai LAO .
B r A eEe . —

¥oren (1, 23)  locod i e

) } (c,8) . lecal e e -
T W TR —— o
% =2 -1 o 1 3 A .




mmmmfmfg;;g;;£;£1%§)::'!

SA—.

f—lgli mades (z)
;.N s ) ey

- t\:\:\fro—-ﬂ'P

e ) E‘A-ou!\ awé Pa\\i&

o L ® |

X2 3% S| ==71'-3 : __
EZCA T WL SR SN N 3 FUURRE. S @
e =622 (3 a,p) ~/ e

() = e > y'= 303

O N

]
{
i
|
i
!
g
{
L+
T
S
e~
b
L
il

""""" T T Q/ -
LR Ggaizo )



C = Ay 3 20087  v20. _

:P\ﬂ-a_-u&t S R T SR .
. - A00 = O - . __1_/_ . —
- - ~ N e - ~
2500 - 2
h 5

£,
P
"
o
l% H
0
1
i
!
i
i

C\
#oin
|+
@ &
8
Q

=507 = = wofkilee))
LR V= FO:F kel A B

. TTest nahee ! _ - )
_ d¢ = ~2en0 x (2} \ _
dy? i R . - o

- ___;. ...... > o M—S@:’j‘-‘ --'_;“u \f - o , oo '_u —_—8—\&‘——

— et ang Nz SO ld.(u\,/b\" s I

. _ ___Q’LWC_ ok v so D —2gm0 xt-2) accopted..
NE R '

BV WCN

S — ol Leonfla = 20 lunfln

Pecogh W‘m&m&s foo..

ﬁLQ. 'bdo\-& eﬂr 6r mt&m \LD -le‘oJc rmiwg.___ﬁ} M@Amf_gmh‘f

\




— - . A
— - — - e _4 e ey - N
e =% ( X S _ -/ -

e Do -

- s e e e 2. ..|;,._. —_—

— - = _E{E_ﬁn . e

. — e ot . . z LD -

A ) maalw ) e

300 sl \«Qm»_\&__,_.?ﬁgn. AM____pM__%.— NN -

o Hane, _M_L:m (e

;“ - ) 1%3" x.= 1h¢¢_~ = 4 “_
_;};3(_ mmsb cim.cap : o

— X o t 2. ¢ by
e o #j.’“('q 40 do . .2P R

CJA&SL ________ m:n.o.mri& ag«_vta:___..._ a2 K= A

! ,f—(t‘\ lags. . - pr _w} _Wﬁ&\s&lﬂ - _ﬁ/_ —




(ci)_(l% S N N T A

et (R gan)

R/ PV P Y

D dyom (as)e — Xy o

< Y e

" = _u?,q 2x e o
e ; 763 R
oz dxTe” _/ .
- t i e e e e e

i
F
‘

1

£

P

t
&)




1

:g_‘(x)t- o

|

T
H
o
) |
éh' i
P
»

-—.Z'-x (mz,)g”z",.‘.. 4 2 f‘u {-z"\ . (—zhg,”"‘

e g7

-

= ZI—xe_

,
:
(e
¥

{

L a e

L+ 4 (')ue_*u)




See dzme R Bliews,

e . N 7(‘3 —";a‘l’ﬂ:___
36
] (= )

g

e

gé ) @u*f»%w S

s e

FE Y /T /-5
o B A T
BN — E—




. —29

()Y = 1T m_{/zs::,. ey_.-., AL

— 3 32", e &Jmc

k2 __)__ /

L res—

%t dﬁ_ co A slr RO depues,

L& L{.._.,__e/a R l S S

] o / 2 Es ok —e- VN _o
N o 2" \[os -6k ~
m‘:_‘:;__::,,in:,f.é,f: o Creﬁe_c;——j P .

e Y come uéhxm CAQQ(L:\, nﬂ mw\u.&as) {-’or

................ R < -O>

S MR Y A TSV Tl .
- ant(as -84 ) = e* e
e - - . e . _

- 2:38-3 -1l = S I - -
. e B > o Shb W60 B N

. _ & = rio.fe (32 st o»«.h\JQ

N e e e A,,,,,,,?_,_M;S_._‘:_q_.s.g.:ﬁ EY—




et ““““*'*—‘*—%vﬁhw Pm‘«er e

_ & a4°  _ wedec i
Ay ?'—:oza o  x-o0-084

o Sege [

s & ek o avimuss  dasa o= 2008

rh c,oﬂec_:\' t-esptrvxs& -Eo

pact (m lout @m &w@e«mm@,\ o

e W s fiaeme _




	FormVI_Mathematics2Unit_HalfYearly_2013
	FormVI_Mathematics2Unit_HalfYearly_Solutions_2013

