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Total Marks - 120
Attempt Questions 1 -8
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (15 marks) Marks
a) Evaluate:
i) 2 2
By completing the square, find | ————dx
y pieting a I X% +4x+13
i) Use integration by parts to evaluate I3xexdx. 2
iii) 1 2
Evaluate IO xe™ dx
b) Use the substitution t = tan% to evaluate 4
J'% 1 - 40
0 cos@+2sind+3
Answer correct to 3 significant figures.
Q) i) Find real numbers a, b and ¢ such that:
7Xx+4 ax+b L C 3
(x2+1)(x+2) X2+1 X+2
ii 2
i) 7X+4 dx

Hence find Im

End of Question 1.
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Question 2 (15 marks) Use a separate writing booklet Marks

a) Given A =3 -4jand B =5 + 3J, express the following in the form x + iy, where x and
y are real numbers.

i) B -A 1

i) AB 2

iii) A 2
B

iv) \/K 2

b) i z=1-43i,
i) Express z in mod-arg form. 1
i) Show that z° is an integer. 2
Q) On the Argand diagram, sketch the region where the inequalities 3

2<|z|<5 and arg % <arg 2?7[ hold simultaneously.

d) The points A and B are drawn 2
on an Argand Diagram and are
represented by the lines p and
q respectively.

Copy this diagram into your
answer booklet.

On this diagram plot the points
C(-q) and D(p-q).

End of Question 2.
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Question3 (15 marks) Use a separate writing booklet Marks

a) i) Sketch the curve f(x) = (x +1)x — 2)(x + 3) showing the intercepts with 2
the coordinate axes.

i) On the same diagram, sketch the graph of y =x— f(x) 2

iii) The area bounded by y = f(x), the x — axis and the ordinates x = — 3 and x 3
=— 1 is rotated about the y — axis.

Use cylindrical shells to find the volume of the solid of revolution formed.

b) A particle of unit mass moves in a straight line against a resistance equal to v + v

where v is its velocity. Initially the particle is at the origin and is travelling with
velocity g where g > 0.

i) Show that v is related to displacement by the formula 2
x=—In(l+v)+c

i) Show that the time t which has elapsed when the particle is travelling with 3
velocity v is given by:
t=In =Y L+v)
v(l+q)
iii) Find v as a function of t. 2
iv) Find the value of vas t > . 1

End of Question 3.
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Question 4 (15 marks) Use a separate writing booklet Marks
The equation x* + 2x3 — 7x® — 20x —12 =0 has a double root. Find this root and 3
hence solve this equation.

The equation x® —4x* +2x —7 =0 has roots « , # and ¥ .Find an equation which 2
1 1 1

has roots —, — and —.
a p Y

The graph of y = f(X) is shown below.

(®.7)

On separate axes draw sketches of the following, showing any critical features.

) 1
)
D y= ()

i) y=+, f(x)

Question 4 continues on the next page

_6_
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Question 4 continued.

d) 4

The diagram above shows a solid which has the circle x* + y* =16 as its base. The

cross-section perpendicular to the x axis is an equilateral triangle. Calculate the
volume of the solid.

End of Question 4.
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Question 5 (15 marks) Use a separate writing booklet Marks

a) The cubic y = x? is rotated about the y axis {X:0 < x < 2}to form a solid. Calculate 3
the volume of this solid using the method of slicing.

Two equal circles touch externally at B. XB is a diameter of one circle. XZ is the
tangent from X to the other circle and cuts the first circle at Y.
Prove that 2XZ =3XY .

Q) Use the principle of Mathematical induction to prove that: 3

i[szrl}n:2xn[x2+1 ]H forn=1, neZ

dx

Note: You should not use the function of a function rule (chain rule) as part of your

proof.
d) i) Derive the reduction formula 2

x™(Inx)" n )
x™ (In x)" dx = —~ x™(Inx)" dx
I ( ) m+1 m+1 -[ ( )
i) 4

Hence or otherwise, find Lex3 (Inx)* dx

End of Question 5.
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Question 6 (15 marks) Use a separate writing booklet Marks
a) . X2 y2
A hyperbola has equation — —~—=1
a~ b
i) Verify that the point P(a secd, b tand) lies on the hyperbola. 2
i) The normal to the hyperbola at P cuts the x-axis at M and N is the foot of the 3

perpendicular from P to the x-axis. Prove that the equation of the normal at P
is:

ax sin 6 +by =(a’ +b?)tan .

ii) Show that OM =e*ON , where O is the origin and e is the eccentricity of 3
the hyperbola.

iv) Prove that SM =e x SP, where S is the focus of the hyperbola. 3
b) Find the equation of the tangent to the curve x*y + 2x — 2xy =0 at the point (1, 2
2).
<) Given that 3+i is a root of P(z)=z%+az*+bz+10, where a and b are real 2

numbers, factorise P(z) over real numbers.

End of Question 6.
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Question 7 (15 marks) Use a separate writing booklet

a)

A local council consists of 6 independents and 5 others aligned to political parties. A
committee of 5 members is to be chosen at random.

i) How many committees of 5 can be chosen?

i) How many of these committees will have a majority of independents?

The equation x* —3x” + ax + 8 = 0 has roots that are in arithmetic sequence. Find
the value of a and hence solve the equation.

) Differentiate sin™ x —4/1— x?

Hence show that .[: ?L'+—de:sin"1a+1—\/1—a2 for 0<a<l1.
V1-x

Given that sin~'x, cos~!x and sin~1 (1 — x) are acute:

i) Show that:
sinifsin™'x — cos7'x) = 2x% — 1.

i) Solve:

1 1

sin~lx — cos™lx = sin™1(1 — x)

End of Question 7
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Question 8 (15 marks) Use a separate writing booklet Marks
a) i) Write expressions for sin (a — ) and cos (& — ) and hence show that: 3
tan (a - §) = tan o —tan g

_1+tanatan,8

i) 1

Hence write an expression for tan ((x - %J in terms of tan .

b) Given f(x) = x — log, (1 + x?)
i) Show that £ (x) = 0 for all values of x. 3
i) Hence deduce that e* > 1 + x? for all positive values of x. 3
Q) i) X2 yz
Show that the tangent to the ellipse —- + P 1 at the point P(x, , Y, )has
a
2
XX WY

equation: a_20 + b_zo =1.

i)
y
A
—— P (Xo s o)
Bla
< S, Sy X o
@ N @
\4
3

2 2

In the diagram above, the line PN is the normal to the ellipse ;(—5+y?:1 at

P(x, , Y,) andS, and S, are the foci of the ellipse. /NPS, =« and
ZNPS, = . Show thata = ..

End of Examination
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Inter

STANDARD INTEGRALS
x"dx - onE—1; x20.ifn<0
n+1
|
—dx =lnx, x>0
x
e™ dx =le‘”, azl
a
1 .
cosaxdx =Esmax, a0
sinaxdx =—écosax, a0
5 |
sec axdx =Etanax, a0

|
secax tanaxdx = —secax. a=#=0
a

| | X
3 —dx =—tan'=, a#0
a + x2 a a

] _|I
. dx =sin"'—, a>0, —a<x<a
(2 3 da
Nat —x

L4 =1 /2 >0
.fﬁx =lnlx+vx"—a"|. x>a
NXT —a

] —

dx =]n(x+ «Jx2+a2)

{2 7
VxT+a

NOTE: Inx=1log,x, x>0

~ “2nsion 2Trial 2011



International Grammar School HSC Mathematics Extension 2Trial 2011



Question 1 | Trial HSC Examination - Mathematics Extension 2 2011
Solution Criteria
1(_a) I 2 2 J, dx 2 Marks: Correct
W1 axs13 (x+2)° +3 answer.
2 L (x+2) 1 Mark: Correctly
= 5tan T+ ¢ completes the
square
1(a) ) d, 2 Marks: Correct
(i) ISxe dx = 3j x&(e ) answer.
=3(xe" —jexdx)
s ) 1 Mark: Set up of
=3xe"-3e"+C the integration by
parts.
1(a) : .
iii) lee’x dx = —EF—er’X dx
0 270 2 Marks: Correct
1Ir .t answer.
- ‘E[e l)
— _i(efl _ eO)
2 1 Mark: Integrates
1 1 correctly
=>(1-)
2
_e-1
2e
10) | t=tane 4 Marks: Correct

dt :iseczgde
2 2

dt =%(1+t2)d6’
do=—2 S dt
1+t

When 8 =0 then t =0 and when ng then t=1

1-t*+2(2t) +3(1+t%)
1+t?

2P +2t+2)

1+t

2+ (t+1)%]

T 1+t?

cos@+2sin@+3=

answer.

3 Marks: Correctly
determines the
primitive function

2 Marks: Correctly
expresses the
integral in terms of
t

1 Mark: Correctly
finds dé@ interms
of dt and
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5 1 1 14t 2 determines the new
J - = Xt limits
0 cos@+2sinf+3 021+ (t+1)°] 1+t :
014 (t+1)?
=[tan"'(t +1)}Z
—tant2-7~
4
=0.322
1(c) 7x+4 ax+b c 3 Marks: Correct
(1) (x2+1)(x+2) X+l X+2 answer.
— 2
7X+4 =(ax+b)(x+2)+c(x” +1) 2 Marks:
Let x=-2 and x=0 Calculates two of
-10=5c 4=b(0+2)-2(0? +1) the variables
. - 1 Mark: Makes
2 — —
Equating the coefficients of x*0=a-2 some progress in
a=2 finding a,b or c.
sa=2,b=3andc=-2
1(5::)) J’ x+4 _J‘ 2x+3 ol 2 Marks: Correct
(¥ +1)(x+2) (x*+1) (x+2) answer.
o 2X+3—2)dx 1 Mark: Correctl
) > Xt 2 ark: Correctly
(X +1) (X +l) (x+2) finds one of the
=In(x* +1) +3tan* x—2In | x+2|+c integrals.
/15
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Part | Solution Marks | Comment
a) i. B-A=(5+3i) - (3 -4i)
=5+3i-3+4i 1
=2+T7i
ii. AB =(3-4i)(5+3i . _
=15+ 91 — 20 + 12 L Xpansion
=27 -11i
=27+ 11i 1 Conjugate
i, =34
"B 5+3i
= 3_4? xﬂ 1 Realising
5+3i 5-3i denominator
_15-9i - 20i -12
25+9
=5-29_3 29, 1 Answer
34 34 34
iv. Let VJA=x+iy (aandbreal)
A = X -y + 2xyi
D G V= S —— (1)
2xy= -4
(62 +y2f = (x2 = y? ) + ax?y?
=3 +4° 1 Any fair method
=25
x> +y?=5 (2)
D+(@2 2x*=8 —> x=%2
(2)-Q0) 2y*=2 —» y=+1
Since 2xy = -4
JA=+(2-1i) 1 | Answer
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Part | Solution Marks | Comment
b) |i r=,1+3=2
o0=-=
3
1-JBi=2ds [_Q 1 Mod-Arg Form
ii. z=1-4/3i = 2{005[—£j +isin (—ﬁﬂ
3 3
- 7% =64/ cos [_ 6_”j +isin (_ 6_”) Use of De Moivre’s
3 3 1 _
= 64 cis (- 27) . Solution
=64
c)
y
5
1 Circles
3 2 n
6 1 Rays
X
1 Correct Region
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Part | Solution Marks | Comment
d)
1 each for correctly
2 plotting C and D

/15
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Part | Solution Marks | Comment
a) |i f(x)=(x+1)(x-2)(x+3)

1 Intercepts

1 Correct shape

-6
-6
i, y=x-f(x)
2 Deduct a mark

for a major
feature missing
or incorrect,
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Part

Solution

Marks

Comment

b)

f(x)=(x+1)(x-2)(x+3)
= (x3 +2x%° —5x—6)

By cylindrical shells
b
V= I 27Xy dx
e 3 2 By
\% _L 27zx(x + 2x° —5x 6)dx

=2r LS (x* + 2x°* —5x? — 6x)dx

5 4 3 3
:zﬂ{x_ﬁ__i_gxz}
1

5 2 3
P [uij_(_g@j
10 30
:6327z
15
i
k:—(v+v2)
dv )
V—=—(v+vV
== (v v?)
dv_—(v+v’)
ax \Y;
%_ -1
dv 1l+v
x:—idv
1+v




Questiof 3 \ Trial HSC Examination - Mathematics Extension 2 2011
Part | Soration Marks | Comment

ii.
dv )
—=—\V+V
= v
ﬂ_ B 1
dv (v+v2)

" dv
t=— -

J (v+v)

" dv 1 A B
t= — = 4+

J v(1+v) vl+v) v 1l+v

(1 1
t=—||=-————|dv 1=A(l+v)+B(v)

Jiv 1+v
t= 1 1 dv v=0 A=1

(1+v) v
t=/ml+v)-In(v)+c 1=1+v+Bv Expression for t
t= fn(ﬂjm Bv=-—v B=-1
\%
Whent=0,v=g¢
0= n(“—qjﬂz
q
+

- ol

iii. Now e'=

~—

ql+v
v(l+q

~—

vl +q)e'=q+qv
ve'+qve'=q+qv
ve'+qwe'-qv=q
v(e‘+qe‘—q)=q
e a4
e'+ge'—q

iv. Ast—>oo,v—>0

Valueof ¢

Solution

Value
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Part | Solution Marks | Comment
a)  |i. x*+2x-7x* -20x-12=0
If f(x)=x"+2x"-7x*-20x-12
Double root then
f'(xX)= 4x> +6x° —14x-20=0
Test roots of f'(X)
Since f'(-2) = f(-2) =0, there is a double rootat x=-2. 1 Double root
Therefore f (x) is divisible by (x + 2)*
ie. x> +4x+4
f(x)=(x* +4x+4)(x* —2x-3
By division, ( ) ( , )( )
= (x+2)? (x-3)(x+1) 1 Division
i.e. Solutions x=-2,-2,3,-1
1 Solution
) X} —4x* +2x-7=0
For roots of i,iand 1 x:i
a p y X
3 2
ERCECAT
X X 1 Substituti
1 4 2 ubstitution
7wzt =0
X X X
1-4X +2X? -7X%=0
ie. Equation is 7x® — 2x* + 4x—1=0 _
1 Equation
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Part | Solution Marks | Comment
C) I.
y= 1
f(x)
2 Deduct a mark for a
y Each | major feature
missing or incorrect,
e.g. asymptotes not
correct
1
3 6.0)
2 O 2 3
ii.
y=1"(x)
y
3
2
y=1'(x) N ® ’ ’
iii.
y=x, f (x)
y
2
y = +Jf(x) Bl @ ,5)
— —
<F//a 1 o 2 I X
_@j
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Part | Solution Marks | Comment
d) y
B
vahy
\y X h
A B | A
x> +y* =16 sin60:|D
y =416 — x° h=1sn60
s =2416 - X2 hz@l
. h=13416-x’ 1 Expression for h
1
A(X) ==Dbh
(x) 5
= %(21/16 - X )(ﬁ V16 — xz)
—_ 2
=3(16-x) 1 |Area
4
N 2
v _I4 \/5(16 X )dx 1 Integral
]’
=3 {16x——}
3 -4
1 Answer
_ 256\3
3

/15
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Part | Solution Marks | Comment
5(8) | Area of the slice is a circle radius is x and height Jy

A= X’

1
=7(y?)’
2
=7Z'y3
oV =0Ady
8 2
V=1lim > 7y*sy
y=0

5y—0

Jievey

578
5 0

:3—ﬂx8§

:%T” cubic units

3 Marks: Correct answer.

2 Marks: Correct integral
for the volume of the
solid.

1Mark: Correct
expression for the
volume of the solid.

5(b)

Construction: Join BY, produce XB to C, join CZ.
Proof:

ZXYB =90° (angle in a semicircle is a right angle)
ZXZC =90° (angle between tangent and radius is a right angle)
BY || CZ (corresponding angles are equal)

AXYB || AXZC (equiangular)

xXY_xB (corresponding sides of similar triangles)
XZ XC
However ﬁ:g (BC:EXB)
XC 3 2
XY _2
XZ 3

5 2XZ =3XY

3 Marks: Correct answer.

2 Marks: Makes
significant progress
towards the proof.

1 Mark: States a relevant
circle theorem property
or

equivalent statement.
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Part | Solution Marks | Comment
C) d 2 n 2 n-1
Prove — 1| =2xn 1
ve =[x +1]"=2xm[x'+1 ]
Testn=1
dr, 1od o,
& X +1] _&[x +l]
=2X
=2x(1) [x2 +1]lﬁl
1
. True forn=1
Assume true for n=k
. d k k-1
i.e. Assume Y [xz +1 } = 2xk [xz +1 ]
Consider n=k+ 1
d ) kel ) K
Want to show &[x +1} = 2x(k+1)[x +1 ]
_ d k1 d K
LHS—&[XZ+1] :&( 2+1)[x2+1 ] 1
= (3 +1).2kx(5 +1) " + (5 +1)".2x
= 2kx(x2 +1)k + 2x(x2 +1)k
= 2x(k+1)(x2 +1)k
. True for n=k+1if true for n=k 1
But true forn=1
strueforn=1+1=2etc
Hence by Mathematical induction, true for all n>1
d i
j x™ (In x)" dx u=(nx)" v=x"
, nnx)"* x Mt
u = =
X m+1 1
= uv—j vu’ dx

_(nx)" x™* _J- X" n(In x)"
m+1

(In x)" x™**

= _mrllj [x’“ (In x)”’l] dx




Question 5 | Trial HSC Examination - Mathematics Extension 2 2011
Part | Solution Marks | Comment
d | ii.
4 3¢
Iex3 (Inx)’ dx:{x (IZ x) } 3 Uex3 (In x)zj dx
1
4 37°® 4 27¢®
_| X‘(nx) } E{[x (In x) } ~ I (x3 (In X)l)dx}
4 4 1 1
L 1 1
[ 4 3 4 2 ¢
_| X‘(nx)® 3x*(In x) 8 (x3 (In X)l)dx}
4 16 |,
o4 3 4 2 ¢ 4 1] € 1
_| X'(nx)* 3x*(In x) 3 x*(In x) __J- (x3(lnx)°
4 16 . 8 4 . 1 ‘
M a4 3 4 2 4 1
_| X!(nx)* 3x*(In x) L 3 (nx) | 3 B
4 16 2 | 3
- e 1
[ x*(nx)  3x*(In x)? . 3x‘(Inx)’  3x*
|4 16 32 128 |
_|¢ 3¢ 3¢ s {i}
|4 16 32 128] [128 1
_17€' +3
128

/15
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Part | Solution Marks | Comment
a) i
(asecd)’ (btang)’
a2 b =1 !
2 2 2 2
LHS:a seg, e_b tarzl o
a b

=sec’@-tan? 0
=l+tan’6H—tan’ @
=1

= RHS

Therefore P lies on the hyperbola

ii.
2 2

Xy

At (asec 6, btan9)

dy _b’(asecd) bsech 1
dx a’(btangd) atan@
b

. M=—cosec d
a

Gradient of Normal = —%sine
Equation:
y—btanO:—%sinH(x—awcH)

by —b’tanf=—axsinf + a’ secd sin @
axsiné + by =b*tan 6 + a tan & 1
axsind+by=(a’ +b*)tang ——-———- (1)
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Part | Solution Marks | Comment
a) iii.
Coordinates of Nare (asec6,0)
For M, suby = 0 into (1)
axsiné?:(a2 +b2)tan9
(a2 n bz) tan 6
SX= _
asinéd 1
(a2 + b2) sec
SoX=
a
_ (a +b*) seco
Coordinates of M are 2 ,0
(a2 + bz) secd 1
-.OM =
a
Now € ON =€’ (asect)
Also for a hyperbola  b? = a? (¢* —1)
2
? +1= e2
a’+b>
a
2 2
.'.eZON:(a tbjasece 1
a
(a2 + bz) sec
B a
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Part | Solution Marks | Comment
iii.
2 2
M =ae— & +b sec ¢
a b? = a? (e2 —1)
a’ € 2 2.2 .2
=ae— sec O b°=ae -a
2 a’ +b* = a%e?
=ae(l-eseco) B 1
Now SP = \/(ae— a sec 6?)2 +(0—btan 0)2
=\/a2e2 —2ea’ sec O + a® sec 2 6?+a2(e2 —1)tan 20
:a\/ez —2esecf + sec 9+(e2 —1)(3902 0—1)
=a\&f —2esecO+sec?0+€ sec? O - —sec 20 +1
=a.¢ sec?6—2esecH+1
2
= a./(l-esec 6 1
= a(l-gsect)
1
eSP=ae(l-esecl)
=SM
b)
X’y +2X—2xy=0
2Xy + x2ﬂ+2—2y—2xﬂzo
dx dx
dy (.2
—|X° —=2X)=2y—-2xy -2
dx( ) Y=oy
dy 2y-2xy-2 1 Implicit
dx x? — 2X Differentiation
At (1, 2)
dy 2(2)-2(1)(2)-2
dx 1 —2(1)
-1
y—2=2(x-1)
y—2=2x-2
y = 2X 1 Equation
c) All the coefficients of P(2) are real. Then any complex roots occur in 1 3 — i with correct

conjugate pairs. Since 3+1 is aroot then 3—i is a root

explanation
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Part | Solution Marks | Comment
Roots are 3+i, 3—i and « 1 Correct answer

B+)B-Na= —%
(9-i%)a=-10
10 =-10

a=-1

P(2) =(z--D[z-(3+)][z-(B-i)]
= (z+1)(Z*-62z+10)

/15
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Part | Solution Marks | Comment
a)i) From 11 people, total number of committees of 5 Correct
= 11C5 1
= 462
. Independent majority on a committee of 5, chosen from 6
D) independents (1) and 5 politically aligned (PA).
5(1)0 (PA) Number= °C, x °C, =6 L mark some
progress showing
4 (1)1 (PA) Number= °C,x °C, =15x5=75 1 understanding
3 ()2 (PA) Number= °C, x °C, =20x10=200
Total number of committees with Independent majority 1
= (6 + 75+ 200)
=281
b) x*-3x* +ax+8=0
LetRootshe o — B, , a + 8
Sum(latTime):a—ﬂ+a+a+ﬁ:_? 1
3a=3
a=1
-d
Product : (& — B)x a x (« +ﬂ):?
a’®—ap*=-8 1
1-p*=-8
p* =9
p=%3
b) Sum (2 at atime) =
C 1
ala =)+ ala+ B)+(a-p)(a+p)=—
3a’ - p°=a
317 -3°=a
a=-6
1

Therefore rootsare a — f, ¢, a + f i.e. —=2,1,4
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Part | Solution Marks | Comment
c)i) y=sintx—y1-x
1
&1 —i(l—xz) 2 x —2X 1
dx 1—X2 2
1 « 1 Mark Correctly
= + differentiates the
V- J1-x function
_1+x
V1= X2
B 1+ X
JA+X)A-X)
N+ x 2 Marks: Correct
= 1 answer.
V1-Xx
Result defined for -1< x<1
ii) a M+ x L T 1 1 Mark: Correct
.[o Vde:[sm X=~1-X }0 answer
=(sinta—-+1-a%)—(sint0-+/1)
=sinta—-+1-a%+1
=sinta+1-+1-a°
d)i) \ wovle 2och
i) 'ELM(%M“':L—-Q;{“-;}=D'LZ—I. Jor Fekt
- e cos T AL iﬂ‘gﬁasq
dak o s sun B = oo sunlo,
S[ua Ol = 2C - wbb -;h"_i_- 2 K&W[5J~
{ N !
u\% ‘ e tusore
N = 4 Dot
LHS; S (0- - LG)
— suocosle - cosasurlo 1
- ':_3(_.":1‘__ Sl_.“} . :i\-—-%z‘
= ‘1} '.'(_l"ll) -
= Q"ﬁ} —\
- RS,
ii =\ = S\-&J\—‘-\ - - 2
) );L) SUA-‘\’)L - (Os P T O l) '1 W&b
w Sua (Em“'m. _cosT) =\ -
w SN TS Srow @)
2y rFtw — & =0
= -1 YJ |+ b
1 __T-—
- ot L uaooks |
L
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Question 8 | Trial HSC Examination - Mathematics Extension 2 2011
Part | Solution Marks | Comment
a8) | sin(a—pB)=sinacosB-cosasinf
3 : . 1 1 for the two
cos(a — ff)=cosa cos f+sina sin B expressions.
sin(a —
tan(a_ﬂ):M
cos(a - f3)
_Sina cos f—cosa sin B
CoOSa Ccos f+Sina sin 3
Divide everything by cos « cos
snacosff cosa sSinpf )
- Any fair proof
_ COsa Ccosf cosa cosf 1
~ coSa cos B L Snasing
CoOsa cos S  coSa cos
sSha  snp
cosa cosp
sSna sn )
1+ snp Final result
Ccosa COos f
_ tana -tan g 1
l+tanatan g
tane —tan >
. V4 “ 3 tana —+/3
In. tanja—-—|= P \/_ 1
L+tana tan 1++3 tana
b)i) J}Cx) =2 - -LO.CJQ Cl“"“’x) ) Lan> 70 3 | meola correct
2 \‘{-\(‘_l\:'= L - A At e s ticiagn, |
Laac™
= Ll -ax
‘.+-:L?'
2 wieolls cortect
= =Y @k D \CADAAY 4
V4ol b waco W weononaald
S C'X_—\\l 50 & % oo pt:
ourd Ll YO ¥
D) >0 dx.
i) JX) dlacduw Xy Lan’ 3
4 IL-X\ % O m_\ A4 (3 wouwotonsie b\..-\mowu.&a } | was
__x—c)f "'\'L.:OJ __*CD)‘-'.I O
So -‘?-Ur”x}’D}‘Q'(:iS;D_ ]l u.1
so fo Yo, ge - Loge(lier) S
@ x Yy _J.Dcae Cl\iat"‘) 1 | weook .
Wt R 3«_2- % DO .

M




| Trial HSC Examination - Mathematics Extension 2

Question 8 2011
Part | Solution Marks | Comment
C) I.
X2 yZ
P
2x 2y dy _
a® b® dx
2ydy _2x
b> dx a’
dy  b’x
dx a’y
At (X, Yo) Equation y -y, =m(x—x,)
b®x, b’x, 1 | Gradient
m=- Y= Yo =5 r(x=%)
a’y, T aly,
azyyo - a-zyo2 == bzxo2 +b*x Xo
b?x x, +a’yy, =a’y,” +b?x?
Divide every thing by a’b?
2 2
X)Z(O + yy20 — XO2 +y02
a b a b
2 2
But XLZ + {)Lz =1
a
1




Question 8 | Trial HSC Examination - Mathematics Extension 2 2011
Part | Solution Marks | Comment
i) N A
Ellipse is 2—5+?:1 -] P (%, yo)
or 9x* +25y° = 225 ( NN
N
Equation of tangent is ﬁ-i-M:l &y
25 9
Differentiate implicitly. v
% dy Y y
25 dx 9 Gradient of PQ:—°4
dy_ % ®
dx 9 25 Gradient of PS,= Y0
dy 9% % +4 1 o
&Z—ﬂ 1 for individual
0 , gradients
Gradient of normal = 2%
9%
25y, Y, ‘ ‘25&,3/0 100y, - 9%Y,
- 9 -4
tang — 9>2<05 4| | 9%06-4)
1+2Y% Yo 9x," —36X%, +25Y,
% %-4 9% (% —4)
_ 16x,Y, —100y, |
9,2 + 25y2 — 36|
4y, (4x,—25
= );‘)2(5 X036 ) since P lies on ellipse 9x,” +25y; = 225
—90%,
_ 4y, (4X0 - 25)
9(25-4x,) 1 for expressions
4y, 1 for one angle or tan
=‘TO of angle
25y, Y, ‘ ‘25><0y0 +100Y, —9%, Y,
9 4
tan = 9>2<0 X+4 | _ 2x0(><0+ ) 2
1+2% Yo 9%,° +36%, + 25Y,
% %+4 9% (% +4)
_|_16x%Y, +100y, |
9%, +25Y7 +36%, |
4y, (4 25
- ;’é;jﬁ’: )) since P lies on ellipse 9x,” +25y; = 225 1 for second angle
% and equality
:‘% =tana 1
L a=p
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