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General Instructions Total marks — 100 marks

° Readl.ng tllme — 5 minutes. e Attempt Questions 1-16
® Working time — 3 hours . e Multiple Choice — answer question on
®  Write using blue or black pen. answer sheet provided.
e Board-approved calculators and e  Multiple Choice — 1 mark per
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shown in every question. marks as indicated.
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completed on the special answer
page.

e Each free response questions to be
completed in separate booklets.

e Ifusing more than one booklet per
question, number booklet “1 of



Manly Selective Campus
2014 HSC Mathematics Extension 2 Trial Examination
MULTIPLE CHOICE SECTION.

Answer the following questions on the answer sheet provided.

Ql. If z=1+2iand ®=3-1i then Z-wis:

i-2
4+1i
3i-2
4+3i

2 2
Q2.  The directrices of the ellipse % + % =1 are:

A) xzi—16‘ﬁ

7
B =j:£
) T 6
16

::l:_

C) X 3
S

=4
D) *TE76

Q3. Leta, B,y be the roots of the equation X +x—1=0.The polynomial equation with
roots 2af, 2ay , 2Py is:

A X420 +2=0
B X =2 —2=0
C X —2%—8=0
D X —2¢ +8=0
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Q4. If fix)= ﬁ%l , which of the following lines will be an asymptote to the graph
X J—

Qs.

Q6.

Q7.

y=Ax)?
A) y=x+1
B) y=x-2
Q) y=x-1
D) y=20

P(z) is a polynomial of degree 4. Which one of the following statements must be false?

o o w >

P(z) has no real roots.
P(z) has 1 real root and 3 non-real roots
P(z) has 2 real roots and 2 non-real roots

P(z) has 4 non-real roots

For a certain function y = f{x), the function = f'(|x|) is represented by :

A)
B)
€)
D)

A reflection of y = f(x) in the y —axis
A reflection of y = f(x) in the x —axis.
A reflection of y = f(x) in the x axis for y >0
A reflection of y = f{x) in the y axis for x > 0

. . . . 7.
If ® is an imaginary cube root of unity, then (l +to-o ) is equal to :

A)
B)
€)
D)

128w
-128w
1280°
-1280°
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Q8.  The diagram shows a trapezium with an interval of x units drawn parallel to and /
units above the base.

An expression for x in terms of /% is given by:

h

=5_2

A) x 6
h

=8+ L

B) x 3
h
C =12+2
) x 3

2 2

Q9.  Given the eccentricity of the hyperbola x_2 f% =1 is e, then the eccentricity of the
a b
ellipse 3 27 3-1 is:
p RN

NG

1
B) e
C) e
D) ¢’

Q10. The roots of the polynomial 4%° +4x—5=0 and a, B, y. The value of
(o +B—=37)b+v-3a)a+y-3p)is

A) -80
B) -16
0) 16
D) 80
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FREE RESPONSE SECTION — answer each question in a separate booklet

Question 11 START A NEW BOOKLET
a) (1) Find the Cartesian equation of the locus of of the point z in the complex plane
given that Re(z) = |z — 2|

(i1) Sketch the locus of z.

b)  Let P(z) be a point in the complex plane such that |z —j| = = . Find the maximum

1
2
value of Arg (2)

c) (1) Express J8 + 6i in the form x + iy where x > 0

(i)  Solve the equation = +2(1 + 2i)z— (11 +2i) =0

d) Let f{x) be a continuous function for -5<x<10 and let g(x) = fix) +2 .

10 10
If f f(x) dx =4 , show that f g(u) du =34
-5 -5

1 -1
e)  Use integration by parts to find f LO3 X ik
0 1+x

Page S of 14
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Question 12 START A NEW BOOKLET

a)

b)

d)

(1) Prove that any equation of the form

3 2
x —mx +n=0

where m , n # 0 cannot have a triple zero.

(i1) If the equation has a double zero, find the relation between m and n
Use the table of standard integrals to find J 2 dx
\/x4 + 16

The equation 2x° —kx + 17 =0 has one zero, a, such that Re(a) =

N

If k is real, find the other zero of the equation and the value of &.

(1) Use the substitution ¢ = tan% to prove
i
2
. 2+ 2sinx 2
(11) Use the substitution u = 2a — x to prove

2a a
j fix)dx = J {fix) + [2a—x)} dx
0 0

(i11) Hence, or otherwise , evaluate

T
X
S
L 2+ 2sinx

Page 6 of 14
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Question 13 START A NEW BOOKLET 15 marks

Xand Y are points on sides BC and AC of A ABC.

ZAXC = 4BYC and BX = XY

(1) Copy the diagram into your answer booklet, clearly showing the above

information. (Your diagram must be at least ¥ page in size) (1)
(i1) Prove ABXY is a cyclic quadrilateral. 2)
(111) Hence, or otherwise, prove AX bisects ZBAC. 3)

Question 13 continued on next page
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Question 13 continueda

b)  Consider the function f{x) = |x|] — 1 shown below.

Using diagrams, of at least "4 page, sketch the following functions.
Show all essential features on your diagram.

@) y=1-fx)
(i1) y =x. f(x)
(i) bl=Aw
(iv) y=ec &)
v y=Iv

Page 8 of 14
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Question 14 START A NEW BOOKLET 15 marks
a) (i)  Showthat (2 + i) isarootof > _11x+20=0 (1)
(i)  Hence, or otherwise solve x> _ 11x +20 =0 @)

b) 4, B, C and D are the vertices, in clockwise order, of a square.

(1) Given that 4 and C represent the points2 + 2i and 4 + 2i respectively, find
the coordinates of B and D. (2)

(i1) If the square ABCD is rotated anticlockwise through 90° about the origin, find
the coordinates of the new position of the point 4. (1)

c) Consider chords of the hyperbola xy = ¢* which pass through the point 4 (6¢ , 4c)

(1) Find the equation of the chord passing through the points P(cp, 9) and
p
0 (cq, 9) . Express your answer in general form. (2)
q
(i1) Show that 4pg +6=p+¢q (1)
(1i1) Find the equation of the locus of the midpoints of the chords PQ. (2)
d @) Find % for the implicit function x° —3" +xy+5=0. 2)
(11) Find the x coordinate of the points of the curve X y2 +xy + 5 =0 where the
tangents have a zero gradient. (2)
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Question 15 START A NEW BOOKLET 15 marks

2 2

a)  The diagram below shows the hyperbola H: x_2 —? =1 and the circle C: x* + y2 —d
a

The point P(x,y) lies on the hyperbola H and the point 7" lies on the circle C and
LTOM = 0 .

(i)  Show that P has the coordinates (asec@, btan@) . 2)

(1)  The point Q lies on the hyperbola and has coordinates (asecd), btand)j .

Giventhat 0+ ¢ = g and 0 # % , show that the chord PQ has the equation
ay = b(cos@ + sin@]x —ab 4)

(i11))  Show that every chord PQ passes through a fixed point and find the
coordinates of that point. (2)

(iv)  Show that, as © approaches % , the chord PQ approaches a line parallel to an

asymptote. (2)

Question 15 continued on next page
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Question 15 continued

b) Let x,, x, be positive real numbers.
(1) Show that x, +x, = 2Jx; x, (1)
(i1) Hence, or otherwise, prove

(iii)

+x, + x; +
Xy x24x3 x4>4/x1x2x3x4

where x,, x, x;, x, are positive real numbers. (2)

By making the substitution x, = % into the result in part (i) ,

show that
+x, +
Xy 3:5))2 X3 > 3/)61 X, X
where x,, x, x; are positive real numbers. (2)
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Question 16 START A NEW BOOKLET 15 marks

2

2
a) A solid has its base in the ellipse E: x_6 + 1L6 =1

(8]

If each section perpendicular to the major axis is an equilateral triangle, show that the
volume of the solid is 1283 cubic units. 4)

1
b) Let 7™ Jo 12" dx where # 20 is an integer

(i) Show that 7, = 5n5j_ S 1, forn>1 3)

(i1) Show that , forn>1 (2)
_ 5 n!
2x7x12x ... x (5n+2)

n

(iii) Evaluate 7, (1)
C) Let f(x), g(x) be continuously differentiable functions.
(@) Prove J {"(x) g(x) —fx) g" ()} dx = f'(x) glx) — fx) g'(x) )
T
4
(i1) Hence, or otherwise, evaluate sin 3x cos 2x dx 3)

0

(State your answer in simplest exact form)

End of Examination
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2014 HSC Mathematics Extension 2

Trial Examination
Answer sheet for multiple choice questions 1- 10
INSTRUCTIONS:

For Questions 1 to 10, place a cross in the box corresponding to your selected answer.

Student Number:

Question # (A) (B) (C) (D)

1

2

10
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STANDARD INTEGRALS

"y

1
—dx
X

rky .
e dx

COSax dv

sinaxdx

secax dx

adt

secax tanax gy

= o ons—-L x=0ifun<0

1,
=—singx, a=0
a
|
=——cosax, az0
a
1
=—tanaxr, a=0
i

|
=—secar, a=0
a

l | X
—  _dx =_tan"'=, a=0
Joat+x” a a
1 ) R 8 i
———dx =sin—., a>0, —a<x<a
Joalat —xt
l .I 2 '.I.
— = dx =lnjx+vx"—a" )_. x=ax=0
SoaxT —a” '
]. .I 2 '.I.
= - dx =Ilnfx++x +a'}
SoxT +at '
NOTE : Inx=log x, x>0
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Question 1:
01 z=142i ®=3—i ~0=3+i
c—o=1+2i—(3+i)
=1-2
2 2
X 4V =
16 9
Directrices:
02
2
x=+4 =34 e= l—b—zﬁ
e e a2 4
oy 16 1607
57 7
x3+x—1=0
afy=1
Z(XB:_EYZOL _2
Y Y
2
20y ==
B
03 2
2By==
o
_2
X
8 , 2
=+t=-1=0
X’* X
8+2X - X =0
X -2 —8=0
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_x(x—1)
fx) x—-2
04
It is not possible to have one real root and 3 unreal roots — see
diagram.
05
Resulting graph is reflection of positive x values in the y axis.
y=ftx) y=f(x)
06
®-1=0
co-Do +o+1)=0 ~(l+o+e)=0
7 7
Q7 (14—(0—(0) =lltot+to -0 —(DJ

— 128" =128 0" 0’)
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08

Short Method. — Linear method

x is a function of # ie.

x=ah+b
h=0,x=8
8=0+H = b=18
h=6,x=10
10=6a + &

:l
73

h

==+8
Y73

Longer (tedious) method

= y=24

I
R
Ryl

[\
ok
_|_
byl

°°|§ oof<  oof<

(98]
=

I
[\
AN
I
Nl

=
Il
o0
+
(OSTR
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e SR A L )
09 a+b a +b
E2=a2+b2—b2= p
2 2 2 2
i+ (b
a1
a2+a2[e—1) ¢’
E=+1
e
3
dx +4x-5=0
atB+y=0 OCBY:%
010

(o +B=3y)b+y-3a)a+y-3B)
=(a+tPB+y—dy)a+p+y—4da)a+p+y-4p)

Page 4 of 28
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Question 11

Letz=x+iy — Re(z) = x
Re(z) = |z - 2| 2 marks — correct
x=l|z-2 solution x = |z —2|
a-i
X = (x— 2)2 + y2 1 mark — recognising
x2=xz—4x+4+y2
Y =4(-1)
aeii 1 mark correct solution
with (1,0)
1
z-1=1
2 2 1
+(y-1) ==
drp-n'=1
2 marks — correct
solution fully
demonstrated.
b
1 mark — diagram
showing circle and
triangle correctly
) 2 6 3
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J8+6i = x+iy

X -y =28
_ _3
2xy=6 => y==
X
f+%=8
X
X +9= 8¢

X8 +9=0
(¥ -9)x*+1)=0
x= 43 nb x is real and x>0

x=3:.y=1

J8+6i=3+1

2 marks correct
solution

1 marks

— correct except failure
to recognise x > ()

c-ii

0=2"+2(1 +2i)z— (11 +2i)

21+ 2iyJa(l + 20 + 4 x (11 + 2i)
2

21420201 —4+4i + 11 +2i
2

(—(1+2i)=/8+6i )
1= 2i4(3 + 1)
z=-1-2i+3+i=2—-iorz=-1-2i-3-i=-4-3;§

2 marks — correct
solution

1 mark — uses quadratic
formula to arrive at
non-simplified
expression for g
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3 marks — correct

10
J ) di= 4 solution —- MUST
B ) ax include logic for
o L 0 | ewe= | gt an
. f (x) dx = f ) +2dx =4+ [24_5
-5 -5
B B 2 marks — correct except
=4+30=34 for explanation.
if u= xthen du=dx 1 mark — expansion of
an g(x)dx = J g(u) du =34 8(x) integral
1 -1
COS X
—=dx
o J1+x
) , 1
U=Ccos x V=
JI +x
3 marks — correct
oy o= = JI+x solution
1
[ 2 i
I —x 2 2 marks — correct value
1 for initial term ie. -n
J1 +x dx

1
I=[cos'1xx2(\/1 +xﬂ +2 —_—
‘ o J1 +xJl—x

1 _
(Ox2\/§—2xgxlj+2j (1-x) “dx
0

N —

1

—n+2x-2[m}o
—m—4(0—1)

-n+4

1 mark — correct initial
u,u’,v andv’

Page 7 of 28
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Question 12

fx) —x —mx +n
F1(x) = 35" — 2mx
S'(x)=6x-2m=0 2 marks for correct
_m solution
a T3
= ﬂ
l-ff,(mj:3_mz_2_mz 1 mark for *73
3 9 3
2
= — m? £0ifm#0
therefore not possible to have triple root.
fx) — X —mx +n
f'(x) = 3% 2mx
x=0o0pry=2m 2 marks for correct
3 solution
b x = 0 not a solution for f(x) )
—zm
/(2_”7):8_’”3_4_”134_" 1 mark for 73
3 27 9
3
4m
= - +n=0
27 "
4m’ = 27n
f 2
4
Jx +16
o , 2 marks for correct
let u=x"..du= 2xdx solution
¢ |= f — 1 mark for
i + 47 f du
[2
=ln(u+\/u2+l6j+C u +1
= ln(xz + x4 16) +C
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2 ke +17=0
k
+ =X
o+ >
a=%+w
B= % —ib 2 marks for correct
. solution
d-i atp=5
k=10
k=l 136
4
= 10£/100- 136
4
= éié i
22
T
T 1
. 2 +2sinx 2
t=tanX . x=2tan’t
2
di = 2 y .2t
x = 5dt also sinx = 3 2 marks for correct
1+t 1+1¢ .
expression for
x=0¢t=0 transform. integral
X = % t=1 1 mark for correct
d-ii | simplified
J dt y 2 expression for
0 2 + 2 X 2l 1+ t2 1
1+1¢

2+ 2sinx jp

terms of t
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Usingu= 2a—x .. —du=dx

x=20 u=2a
xX=a u=a
a ~2a
— j Au) du = fu). du
2a Ya
2a ~2a
nb J Au) du = Ax) dx
a 2a ~2a
J fix)ydx + j Ax)dx = Ax) dx
0 a Y0

2a a
J Ax) dx J {fix) + f(2a—x)} dx
0 0

Alternatively

f (o) + f2a—x)} dx [F(x)—F(za—x)}g
0

[F(a) — F(a)] - [F(0) — F(2a)]
F(2a) — F(0)

2a
J Sx)dx
0

[F(x)ﬁ” — F(2a) - F(0)

2 marks for
correct solution

1 mark for
decomposition of
integral in terms
of x and u.
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2 + 2sinx

J

A

X + mT—X
2+ 2sinx 2 + 2sin(n — x)

T
("2
X L T—X
J 2+ 2sinx 2+ 2sin(x)
0
T
("2
T
J 2+ 2sinx
0
T
2

dx
njo 2 + 2sinx

N[ —
o3

dx

2 marks for
correct solution

1 mark for
correct
transformation
of integral
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Question 13

1 mark — correct
a-i diagram with all
given details

ABXY is a cyclic quadrilateral.

2 marks —
Let ZAXC=Z/ZBYC =a given correct solution
/BXZ=180° o Straight line including all
o . ' supporting
a-ii ZAYB =180 —a Straight line statements.
£LBXZ = LAYB
1 mark — correct
~A,B, X, Y are concylic (angles standing on

proof to two

same arc are equal) angles equal

S ABXY is a cyclic quad.
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a-iii

prove AX bisects ZBAC

AX = XY given
s LXBY = LXYB base £'s of isos. A
LXYB = £LXAB angles standing on same arc equal
LXBY = LXAY angles standing on same arc equal
o LXBY = LXAB
s LXAY = LXAB
- AX bisects ZBAY

3 marks — fully
explained correct
solution

2 marks — correct
logic but
incomplete
reasoning

1 mark —
connection made
between 3 equal
angles

y=1-£x)

1 mark — correct

shape and points
labelled

b-ii

y =x.f(x)

2 marks — correct
shape and points
labelled

1 mark — correct
shape — no or
incorrect
corresponding
points
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I = Ax) 2 marks — correct
shape and points
labelled

b-iii 1 mark — correct
shape — no or
incorrect
corresponding
points

y=e J) 2 marks — correct

b-iv

shape and points
labelled

1 mark — correct
shape — no or
incorrect
corresponding
points

y=Jfx)

2 marks — correct
shape and points
labelled and shape
above and below

y=I1

1 mark — correct
shape — no or
incorrect
corresponding
points

Page 14 of 28
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Q14
3 marks for
3 correct solution
x —1lx+20=0
x=2+i
. 2+1) —11(2+1)+20=0 2 marks for
a-i N
.23 . P2+1)=0
8+ 12i+6i" +i —22—-11i +20=0
o , ~P2-1)=0
8—-6-22+20)+(12i—1—11i)=0
0=0 1 mark for
therefore ( z + i) is a root of the equation. P2 +1i)=0
Since all coefficients are real then the conjugate is also a root
ie; (z — ).
therefore x — 2Re(x) + |x|2 is a factor.
X —Ax+ 2+ 1= X dx+5 is s factor
ah X 11x+20= (¥ —4x +5)(x + @)
20 = Sxa
o= 4
(11 +20) = (X* —4x +5)(x + 4)
x=2+1x=2-i x=-4
Find the coordinates of B (3 +3i) and D (3 +1)
2 marks — correct
solution
b-i
1 mark — correct B
orC
3 A=2+2i 1 mark — correct
b-ii

14 =12 +2i)=-2+2i

answer.
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1 _ 1

¢ ¢
m=-P 4 _q9-pD
cp-cq pq
c_ 1
y—==—-—(x—-cp)
P g

ypq—cq= —x+cp
x+ypg=(p+qc

pP—q Pq

Given the chord passes through A (6¢ , 4c)

2 marks for correct
solution

1 mark for correct
gradient

c-ii

Given the chord passes through A (6¢ , 4c)

x+typg=(p+qc
6¢c +4cpg=(p + q)c
6 +4pg=(p+q)

1 mark — correct
solution

c-iii

xZMC -
2

X

- Pq

y

alsodpg +6=p +q

y= c(4pg + 6)
2pq

ypq = %(41%1 +6)

yx)—c=£(4—x+6j

y 2\y
xy =2cx + 3cy
(x—3c)y =2cx
_ 2cx
Y x—3c

y:d&qlzi
2pq Pq

2 marks for correct
solution

1 mark for correct x
ory coordinate of
midpoint.
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y=Ccwtq) yzcgg+g!=l
2 2pq Pq

L= pq
y

alsodpg+6=p+gq
x=2(4pq +6)
x=2% 4 3¢

2ex
y

2cx
x—3c

x—3c=
y =
CHECK

;mq=%@w+6)

xzzz(‘*_x%)
4 y 2\y

xy =2cx + 3cy
(x—3c)y =2cx

2cx

y:x—3c
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2 2 _
X =y +txy+5=0 2 marks for correct

oy _ 2vdy +y+x_d2=0 solution
dx dx

d-ii d

(=)= = (2x +)

o 1 mark for correct

dy_ _2x+y derivative expression
dx x—2y

Zero gradient at -2x =y

xz—y2+xy+5=0

x2—4x2—2x2+5=0

S +5=0
2 marks for correct
x ==l .
solution
-2x=y
x=1 y=-2 1 mar.k ofr correct
equation from
o dv_ g
dx
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Question 15

OT =a 2 marks — fully
demonstrated.
secO = oM = OM = asecO
a 1 mark —
2 2 demonstrated by
H: x_z — Lz =1 substitution into
a b equation.

2 2 2
.asecO y
T2 2

a b

2
secze— 1 Z%
b

2
tan26 = Lz
b

y = btan® (first quadrant)
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Giventhat 0+ ¢ = g and 0 # g , show that the chord PQ
has the equation

ay = b(cos@ + sin@)x —ab

_ bltanB —tand
m=

a(sec@ — secd)]

:g{@_m} . {L_L}

a | cos® cosd cosf cosd

_ Q{ sinfcosd — sincl)cos@} 9 { cosOcosd }
a cosfcosd cosp —cosd

_ b sin(0 — ¢)

dcosd — cosO

nbd==-6 cosp = sinf

n
2

lo(5-0) (0]

@ sinb —cosO a(sin@ - cosO)

_b | —cos20

a(sine — c0s6)

_ = b(coszé) — sinze)
a(sin@ - sin@)

_ - b[cose — sin@)(cos@ + sinO)
a(sin@ - cos@)

_ blcosH + sind
a
vy — btan0 = M(}C - asec@)

ay — abtan® = b(cos@ + sin@jx —ab — abtan®

ay = b(cos@ + sin@)x —ab

4 marks — correct
solution fully
detailed.

3 marks — gradient

equal to
m = blcosO + sinO

a

2 marks — some
further
simplification of
gradient using
complementary
angles

1 mark

— recognition and
some use of
complementary
angles

- initial partially
simplified expression
for gradient in terms

of 6 and¢
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ay = b(cos@ + sine)x —ab

x=0 y=-b

Therefore for all chords PQ x =0, y will equal —b
irrespective of angle O ie. all chords will pass through the
fixed point ( 0, -b ) since b is a constant.

2 marks — correct
solution fully
explained.

1 mark — partial
explanation.

ay = b(cos@ + sin@]x —ab

asymptote y = igx

aso —

013

cosd — cong 0

ind - sinf= I
S1n! Sll’l2

ay= b0+ 1)x—ab
y= by b
a

ie. parallel to asymptote

2 marks — correct
solution — did
require identification

of equation to the

asymptote y = ié X
a

1 mark — correct
equation without
explanation.

X+ x> 2%, X,

(x +y)220 forallx,y

x2+2xy+y220
x2+y222xy
Letx = Jx y—)J)_/

A&+ ) 22l b

x+y22Jx—y

1 mark — a correct
solution.
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+x,+x, +
X T X T X3 x424/x1x2x3x4

4

x1+x222m

x3+x422@
L n ) () 2200 + 20k (a)
(x1+x2);(x3+x4)2m + ey x,

./xl X, T Ix3x, 2 2\/7\/%?52 JX3 X,y
. (x; +x)) 42' (o3 + x,) >2 x4x, x, X3 Xy

m+mzm+mz%522

2 marks — correct
solution

1 mark — correct to
line (a)

X, +x,+x;+x 4f
1 24 3 4> X1 X, X5 X,

kﬁ&i%imzm

xl+x2+x3+x1+x2+x3>4\/x1x2x3(x1+x2+x3)
4 12 3

4(x; + x, + x3) > 4\/x1 X X3 (X + X, + x3)
12 - 3

1

- 1
+x,+ 3 + -
x +x x3>( 6 x (xl x2+x3)4 (a)

3
2 ]
(ﬁi%i&yzuwﬂg

3
GﬁﬁiﬁjzmM%)

3
(@j > 3J(x, x, x3)

2 marks — correct
solution.

1 mark — correct to
line (a)
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X\

4 marks for correct

solution
3 marks
- Correct primitive
Area of Triangle = = bh 2y B y= J_ y functionp
NS \/5 y 200 - Corre.ct evaluation
Jrom incorrect 6x
V= 2x lim Z\E y2 Ox 2 marks for correct
ox > 0
volume element and
, correct integral
=23 J y dx expression
0
6 2
=23 f 16(1 —x—j dx
36 1 mark for correct area

expression

= 3203 xJ 1——dx

= 323 ’:x——3:|6

0

63
=323 |6-
3 x36

= 3203 x4 =12883 units’

Page 23 of 28




Manly Selective Campus
2014 Mathematics Extension 2 Trial - solutions

1
I,= J x(l —xs)n dx
0

u= (l—stn Vi=x
4 n—1 X2
u' = -5nx (1 —5x) sz
5 1
I- [%x(lxsjn} J -2 s dx

0
| 3 marks for correct

=0+ | XS -50)" Tdx solution

2 J
Sn & 5 n—1

= 2 (- x)( -X )(1 —5x) dx 2 marks for correct
0 decomposition of I,
1 .

n-1 usin
=] ofl-x) -2 a .

2 0 x = x{(l—x)s—l}

~l

_on (—x)(l—xSJn—(—x)(l—xs)n_ldx

2 )
0 1 mark for correct
1 ..
5 5\n sy 1 application fo IBP to

= _Tnj (x)(l—x) —(x)(l—x) dx obtain

0 1

Sn e
]n = _%(In_l(t1—l)) TJO (1 SX) dx

Sn Sn
L= -2+
n 2 n 2 n—1

Sn Sn
[ +20 7 = 21
noo o

21, +5nl,= 5nl, |
(2 + Sn)ln = Sn In—l

_ _5n
L 5n+21"*1
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b-ii

Jl
0
1,
n—1

n-2

*dn—-4

> S5x2+2

1,

I,

n

(—0(1-2")" = (01" dx

Sn
5n+2["*l

_ _5(n-1) ]"72:511—51”72
S(n—1)+2 5n—3

_ _5(n-2) I, = 5n—101n74
S(n—-2)+2 Sn—8

5n—15
I ...
5n—137"*

5x2

1

_ 5
5+2]0

1 . )1
_ | x| =
= L x(1-x) dx—[3:|0—

_ _5n x5n+5x5n_10x,,
5n+2 5n—-3 5n-8

_5(m) x5(n—1)x5(n-2) % ...

N [—

. X

1
1

x 5(2) x 5(1) x 1

e}

X

~

|
X

N —

2xTx12x ... x (5n+2)

_ 5" n!
2x7x12x ... (5n+2)

2 marks for
correct solution

1 mark for correct
expression of
initial three terms

Or 1 mark for
evaluation of Iy

5'x41 625

T x7Tx12x17 119

1 mark for correct
answer
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J "0 g(x) =) g"(0)} dx = f'(x) g(x) - flx) g'(x)
J 1"(x) g(x) ~fx) g"(0)} dx = J J"(x) gx)dx - jf(X) g"'(x) dx

J J"(0) g(x)dx

u=g(x) v =1"(x)
u'=g'(x) v=1"(x)

J J"() gx)dx = g(x) f'(x) - Jf ‘g'dx O

J f(x) g"(x)dx

u=1) V=g
W@ =g

J J(x) g"()dx = g'(x) f(x) - Jf ‘x)g'(dx @
0-0

800 f'(x) - jf '(X)g'(x)dX{ g0 f(x) - jf ’(X)g'(X)dX}
= 80 f'(x) - g'(x) f(x)

J ") g(x) - fx) g"(0)} dx = f'(x) g(x) — flx) g'(x)

2 marks for
correct solution

1 mark for

Correct
application of
product rule
to RHS
Correct
application of
IBPto LHS
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c-iii

flx) = sin3x g(x) = cos2x

f'(x)= 3cos3x g’ (x) —2sin2x
S"(x) = -9sin3x g''(x) =-4cos2x

J'(x) g(x) —AAx)g" (x) dx

~

= ~ 9sin 3xcos 2x — sin’x x (-4cos 2x) dx

([ . 3 marks for
= — 5sin 3xcos 2x dx .
J correct solution
= -5 J sin 3x cos 2x dx
2 marks for
From the previous part (i) therefore substantial

progress towards

J S'(x) g(x) —fAx)g"(x) dx = f'(x)g(x) —Ax) g'(x) solution
=-5 J sin 3x cos 2x dx
1 mark for
= -5{3cos 3xcos 2x — sin 3x x (-2sin 2x)} relevant initial
. . H progress to a
= -5| 3cos 3xcos 2x + 2sin 3xsin 2x )
0 solution.

1 1
S3x ——x0+2x—x1 —(3><1><1+2><O><0)}
(g

33

J sin 3x cos 2x =

| —

08
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Or Method 2

13

J sin 3x cos 2x dx
0

j (%) g(x) = flx) ")} dx = f'(x) glx) — Ax) g'(x)

u = sin 3x V' = cos2x

u' = 3cos3x y= %sin 2x
1= % sin 3xsin 2x — %J cos 3xsin 2x
U= cos3x Vv =sin 2x

u' = -3sin 3x y= —% coS 2x

L= — %cos 3xcos 2x —%J sin 3x cos 2x dx

= — %cos 3xcos2x — %

1l e 3] 1 _3

1 2sm 3x sin 2x 2{ 2cos 3xcos 2x > I}
= %sin 3x sin 2x + %cos 3x cos2x + %1

— % 1= [%sin 3x sin 2x + %cos 3x cos 2x}i

i

—-51= {2sin 3x sin 2x + 3cos 3x cos Zx}z

-SIZ(ZXLXI-F:SX —LXO)—(2X0X0+3X1X1)
22

L2
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