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Questions 11-16 ¢ Allow about 2 hour 45 minutes for this section



HSC Mathematics Extension 2 HSC Mathematics Extension 2

Section I 4 Which of the following polynomials is monic, of degree 3, with 5 as a single zero and
—2 as a zero of multiplicity 2?

10 marks (A) P(x)=x'~2x"+5x

Attempt Questions 1 - 10 3 2

Allow about 15 minutes for this section B) Pl)=x"+x"~16x+20

(@) PH)=x"~x*-16x-20

Use the multiple-choice answer sheet for Questions 1-10
D) P(x)=x*—8x*+5x+50

1 =
1 Which of the following is an expression for J———-— dx? 5 Use the substitution # = sinx to evaluate |2——r gy |
1+sinx+cosx ‘[m
Use the substitution = tan .
o (&) In(1++/2)
(A) Inj-1+C
®) In(l+3)
(B) Ihnfr+1+C .
o 2
© 1n|t2—1]+c © 2
D
® hf?+]+c 0 =
6 A particle at B is attached to a string 4B that is fixed at 4. The particle rotates in a
2 What is the modulus and argument of -1+ ? horizontal circle with a radius of 7. Let T be the tension in the string and ZBOA=6.

(A) Modulus J2 and argument —Z—
(B) Modulus V2 and argument gf—

(C) Modulus 2 and argument Z—

(D) Modulus 2 and argument —34£

mg

3 Consider the equation z* +kz+(2~7)=0. What is the complex number k, given that i is

. ‘Which of the following statements is correct?
a root of the equation.

(A) Tcos@—mg=ma

A) -1+

B) -1-i ®B) T'sin 0 = mra*
©) 1+i ©) T=-mg

®») 1-i D) T-mg=ma
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2 2 10 The diagram below shows the graph of the function y = f(x).

7 What is the eccentricity for the hyperbola AN AT
225 64 y

: \
A) — .
A T N
(B) 17 . [ — - .
17 x
15 -4 -2 y
-1_;7_ ° =z

) < -

©

!
S

8 What is the value of L when z,=4+1i and z, =2+3i7

Z Which of the following is the graph of y=~—1——?
. F(x)
A —11+10¢
B = " ®)
5-10i
® — y y
5 I
5-10i 4 4
C 4 4
© = J \
11-10i i 2 ¢
® — / \ — L -
2y x
-4 -2 y 4 2 y 4
9 Which of the following is the expression for J.sin3 xdx ? 2 /m\ 2
(A) %cos3x—cosx+C .4J l -4
®B) lcos3x+cosx+C’
’ ®)
1,3 . ©
(C) —sin’ x—sinx+C
3 . y
- i 1
§9)) Esm x+sinx+C 4 \ ) ‘ |
=] \ 1‘
AR 2 .
X
' t 1 [ 4 2 T
i
4 “ \ i
\
)




HSC Mathematics Extension 2

Section IT

90 marks

Attempt Questions 117 16

Allow about 2 hours and 45 minutes for this section
Answer each question in the appropriate writing booklet.

All necessary working should be shown in every question.

Question 11 (15 marks) Marks

(a) Find all pairs of integers x and y that satisfy (x +#y)* =33+56i. 2

(b) On an Argand diagram mark the points P, Q representing the complex
numbers z, =4+i and z, =1+4i respectively.

@ Show how to construct the point R representing z, + z, . 2

(ii) ~ What type of quadrilateral is OPQR where O is the origin? Explain,
(iii)  Find the area of the quadrilateral is OPQR.

© @ Find real numbers g, b and ¢ such that 2
x _ax+b +-C
(x2+2)(x—3) ¥ +2 x-3

X
ii Hence evaluate in simplest form |—<——dx

(i) P J.(x2 +2)(x—3) 2
X2y

(d) Derive the equation of the normal to the hyperbola a—z——bT =1at P(x;, ). 3

(e) The complex number z lies on the unit circle and 0 <argz < % . 2

Prove that 2arg(z+1) =argz.

HSC Mathematics Extension 2

Question 12 (15 marks)

®

®

©

@

The polynomial equation x* + x* ~x~4 =0 has roots @, f and y .
@ Find the equation with 2¢, 2/ and 2y as the roots.
(i)  Find the equation with a—2, f#—2 and y -2 as the roots.

Tangents to the ellipse 16x* +25y* =400 at P(5cose,4sine) and
QO(cos B,4sin B) are at right angles to each other.

® Show that the gradient of the tangent at P is —_4 ez

Ssine
(i)  Hence show that 25tanartan f=-16.

A particle of mass m moves in a horizontal straight line. The particle is

resisted by a constant force mk and a variable force my®, where kis a
positive constant and v is the speed. Initially v=u and x=0.

2
(i)  Show that the distance travelled is —lln Kt v2 .
2 \k+u

(i)  Show that the time taken for the particle to be brought to rest is

()

Let z =3-2i be aroot of the polynomial z* + bz + ¢ =0 where b and ¢ are
real numbers. Find the value of b and c.

Marks
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Question 13 (15 marks) Marks Question 14 (15 marks) Marks
(a) A mass m at P is freely joined to two equal light rods PQ and PR of length a. 4
The end Q of PQ is pivoted to a fixed point O and the end R of PR is freely
(@) Theregion {(x, Mi0<x<Lx<y<x } is rotated about the x-axis to form a 3 joined to a ring of mass m that slides on a smooth vertical pole. P rotates in a
solid. Use the method of slicing to obtain the volume of this solid. horizontal circle with uniform angular velocity . Ty and T are tensions in

the rods and N is the normal reaction of OR on the ring R,

(b) The point P(cp, ﬁ) with p >0 lies on the rectangular hyperbola xy = ¢
p
with focus S. The point T'divides the interval PS in the ratio 1:2.
Y
P
N
(cc) ,
xy=rc
x e
Find the inclination of the rods PQ and PR to the vertical.
(b)  Sketch the graph of y =x?log,(x+2) 2
@) Determine the coordinates of 7. 2 © Letl, = ’[x(ln x)'dy for n=0, 1,2, 3,... 3
(i)  Find the equation of the locus of T’ 2 )
Show that I, =£2—(1n x) —gln_, for n21
& +e
(c) Use the substitution # =e¢” to evaluate H—zxdx 4
e

(d) The diameter 4B of a circle is produced to E. EC is a tangent touching the 3
circle at C, and the perpendicular to AE at E meets AC produced at D.

(d) Let f(x)= 122 Draw separate one-third page sketches of these functions. Show that ACDE s isosceles.
x

@ y=r 2

(iiy y=e/™ 2
(e) Using calculus, show that x 2 In(1+x) for x 2 -1. 3
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Question 15 (15 marks) Marks Question 16 (15 marks) Marks
@ @ For positive real numbers a, b show that a” +5 > 2ab 1 (a) Use integration by parts and the table of standard integrals to show that 3
(i)  Hence show for positive real numbers a, b, ¢ and d that 2 I\/ X +8dx = %x\/ x* +8+4In (x +4/x%+8 ) +c
3(a® + b + e +d*) 2 2(ab+ac+ad + be + bd +cd)
(iii)  Hence show for positive real numbers 4, b, ¢ and d and if 2

a+b+c+d=1then ab+ac+ad+bc+bd+cd$%.

(b) A five digit number is formed from the numbers 1, 2, 3, 4 and 5 without

repetition
) . @) How many numbers are greater than 453217 1
)y @) The polynomial P(x) has a double zero at x =a . Prove that P'(x) 2 (i)  How many of these numbers are less than 453217 1
hasarootat x=«.
(i)  The polynomial P(x)=x*+ax® +bx+21 has a double rootat x=1. 2
Find the values of ¢ and 5.
(iif)  Factorise the polynomial P(x)=x*+ax’ +bx+21 over the field of 2
teal numbers. (c) Given z=r(cos#+isind) where z#0.
@ Use De Moivre’s theorem to show that z” +—1'7 =2cosnf for positive 2
z
integers n21,
. 6 . R s
(¢) The region between the curve y = \/E—Z— > the x-axds, x=0 and x =1, 1s 4 (i)  Expand (z +—1—j show that cos’ 8= 1—16-(005 56+ 5co0s30+10cos6). 3
z
rotated about the line x=3. .
y (iif)  Hence evaluate fcoss odo. - 2
(d) IfT=8,T =20and T, =4T_, —4T _, for n=3 show that 3
1 2 n n-i n-2

T =(n+3)2" for n>1

-1 1 2 3 4 _ End of paper

Show that the volume of the solid is given by V' =127 .E-—————dx

3-x
Vid—»? ’

10 11
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Section I

Solution

Criteria

Let u =sinx then du =cosxdx

Now x=0thenu=0, x=§ thenu =1

. COSX 1
'E«/1+sin2x = £\/1+u2 du
=[ln(u+m)1=ln(l+\/2_)

1 Mark: A

f=tan$

dt:lseczf—dx
2 2

dl=l(l+t2)dx 0rdx=——2——2~dt
2 1+¢

1 , T2 420 +1=12 20t+1)
1+sinx +cosx =—— 5 = 2
1+t 1+t

[ 1 1 1412 2
Masinx+cosx  J200+1) 1+

= J'Ldt=ln[t+l|+c
t+1

1 Mark: B

Resolving the forces vertically and horizontally at P
Tcos@—-mg=0

T'sin @ = mro”

Statement (B) is correct,

1 Mark: B

2 2
XX 1, a* =64 and b* =225
25 64
a* =b*(e*-1)

64=225x(e* —1)

64 289 17
o= |——tl= /-:-
225 225 15

1 Mark: C

tan 6 = — rt=xt 4y’
p_3r =(=1)*+(1)*
3 s r=-2

Modulus +2 and argument —3-47—[—

1 Mark: B

z 44 x2—3i
7, 243 2-3i
_11-10i

13

1 Mark: D

Sum of roots = —2
a
a+i=-k (1)

Product of roots = £
a

ai=2—jora =—2;—1 @
i
sub eqn(2) into eqn(1)
3,—1+i=—k
i

k=—(-2i-1+i)=1+i

1 Mark: C

Jsin3 xdx = Isin x(sin® x)dx
= Jsin x(1-cos? x)dx
= |sinxdx— Jsin xcos? xdx

1 1
=—cosx+§cos3 x+C=§~COS3 x—cosx+C

1 Mark: A

The polynomial has (x—35) and (x+2)* as factors.
P(x) = (x-5)(x+2)*
=(x=5)(x* +dx+4)

=x>=x?—16x-20

1 Mark: C

10

2 B
—

q
o

P e

]

1 Mark: A
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Section II
Solution Criteria
11(a) (x+iy)? =33+56i 2 Marks: Correct
¥ =% 4 2xyi =33+ 561 answet.
A-yt=33 (1) 1 Mark: Finds
2xy=56 (2) two equations for
28 x and y or shows
From eqn (2) y =— and sub this into eqn (1) some
x

2
x —[gj =33
x

x'—33x 282 =0
(2 -TYx+4%) =0
x=%7 and x = +4

understanding.

11()‘3 ) | P(4,i) and O(1,4i) represent z, =4-+i and z, =1+4i. 2 Marks: Correct
i
Point R is constructed by completing the parallelogram. answe.
Zl+z=5~+5’ 1 Mark:
A Constructs an
5T R Argand diagram
Q y containing z, and
Tr z
/ .
| /
Z ,
2T /
11 z, P
T : ] : : : : > X
-1 0 1 2 3 4 5
14
llﬂb) OPQR is a rhombus. 1 Mark: Correct
ii
@ Parallelogram with OP =0Q =17 answer.
1) 2 2 1 Mark: Correct
O I o ,
(i) 0=\(E-1"+(-8" =32 answer,

OR =+J(5-0) +(5-0)* =52

1

A=—
A

=%x3\/§x5\[2_

=15 square units

11 .(c) x _ax+b L 2 Marks: Correct
@) (x2+2)(x—3) 2 +2 x-3 answer,
x=(ax+b)(x~3)+e(x" +2) 1 Mark: Makes
3 N 3 some progress in
Letx—3then3—llcorc—1—1~ finding @ ,b or c.
Let x=0 then 0=-3b+2¢ orb=l—21
Let x=1 then 1=-2(a+b)+3c
1=—2(a+£)+3><i ora= el
11 11 11
.'.a=—i, b=2— andc=i
11 11 11
11(c) 3 . 2 3 2 Marks: Correct
» Pars 2
(i) x dy e 11 11 N 11 answet.
W +2)(x-3) P42 x-3
1 Mark:
-3 22x +3 J.—Tl—dx+—3~ L Correctly finds
2I7+2 P2 110x-3 one of the
=——3—1n‘x2+2[+—\/étan”‘i+—3—ln|x—3l+c integrals.
22 11 Y211
11(d) 2 yz 3 Marks: Correct
-5 =1 answer,
a” b
2
2 dy_ oo b —_[Zz_x 2 Marks: Makes
a® b adx d ay significant
2 progress towards
Gradient of the normal at P(x;,y,) is m= ——27}-}1 the solution.
X
Equation of the normal 1 Mark: Finds the
—y =m(x—x gradient of the
y=n=m( ) ) tangent to the
. a2 »1 (x—x) hyperbola.
b ps]
2 2
ay.., an
Y-y =——g Xt
Py b2
2 2 2
a a b
——2—21—x+y=y1+ ;}1 -
bx b bl
2 2
ax +.IQ)_ = a2 + b2
XN
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11(e) 2 Marks: C t
Let z=cosf+isinf with OSHS% ansvirer‘s orree
Now z+1=1+cos@+isind
0 0 06 1 Mark: Makes
=2cos E+i2sin—cos— some progress
9 0 towards the
=2cos— cos—‘sl +isin— solution.
2 2 2
7 6
Therefore arg(z+1)= ) (COSE >0)
2arg(z +1) =0 =argz
12(8) | The equation x* +x? ~2x—3=0 has roots &, A, . 2 Marks: Correct
® x=2a,2b,2y answer,
a =% satisfies x> +x* ~2x—3=0 1 Mark: Makes
X ) significant
L2 I 2 Y (. TP progress towards
2 2 2 - the solution.
3 2
il x-3=0
8 4
¥ 42x-8x-24=0
12(2) | The equation »° +x* —2x—3=0 has roots a, 3,7 . 2 Marks: Correct
(i) x=a-2,b-2,y-2 answer.
_ . 3,2 9 g
a =x+2 satisfies x3 +x 2x2 3=0 1 Mark: Makes
(x+2) +(x+2) —2(x+2)—3=0 significant
2 2 Dy —4_3= progress towards
G+2)(x"+dx+ )+ (x" +4x+4)-2x 3=0 the solution.
¥ +7x+14x+5=0
1?,()") 16x% +25y* = 400 At P(Scosa, 4sinc) 2 Marks: Correct
i
125450 iiy__o dy  16x5cosa answer. )
y i de 25xdsing Sxdsina ldMark. Finds
dy _ léx _ A4cosa i;)
dx 25y Ssina
12(b) 2 Marks: C t
i) | From (b)(i) gradient of tangent at Q is _4eosp an S\:’ZI,S orree

Ssinf8

Tangents are at right angles (mm, =-1)

4cosc x_4cosﬂ -
S5sine Ssinf
16cotacot B

=—}or25tanctan f =~16
25

1 Mark:
Recognises the
gradient of the
tangent at Q and
attempts to use
mym, = —1

12(c) | Net force = —~mk —mv? 2 Marks: Correct
@ " 2 answer,
mi = —mk —mv
w_ g 2
¥=—k-v 1 Mark: Resolves
1 av? Eev? forces
—_—— e v
2 dx
2
dv =2
k+v
In(k +v*)=-2x+C
Initial conditions v=u, x =0 results in C =mn(k+u*)
Therefors In(k +v?)=—2x +In(k +2%)
2
v 1 In k-+ v2
2 \k+u
12(c) $ =k 3 Marks: Correct
(i) v answer,
=k’
dt
dv 2 Marks: Makes
5 =—dt significant
. k+y progress.
v
——tan™ —==—1+C
Jk Vk .| 1 Mark:
Initial conditions f=0, v=u resultsin C' = -l—tanwl 2 Recognises
Vi k LSS
t 1 tan™ & L iant Y hdt
=— R - as some
VE Vi Jk i understanding of
Particle is at rest when v=0 the problem.
i | U
SLf=—=tan | —=
7 ()

12(d) | 1f b and c are real numbers then z =3+2i is a root (conjugate | 2 Marks: Correct
root theorem). . answer.
[z-G-20)][z-@+2)]=2"-(3-2i+3+2D)z+9+4 1 Mark:

) Recognises the
=z —6z+13=0 conjugate root
Therefore b=—6 and ¢=13 theorem.
13(2) | Area of the slice is a circle radius is x and height y 3 Marks: Correct

A=2(R? ~r?) =7 (x —x?)
=x(x—x%)
5V =548y

answer.
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1
= i 52
V—}}gxo y2=0”(x x“)ox
= (G-

x2 x3 ' 1 1) w . :
=g|—~Z-| =g| ——=|=— cubic units
2 3, 2 3] 6

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

1Mark: Correct
expression for the
volume of solid.

13(b) 2 Marks: Correct
) P(Cp,%), S(cv2,¢32) and PT TS =1:2 answer.
Coordinates of T’ 1 Mark: Finds
o X, IR one of the
m+n m+n coordinates or
lxc\/§+2xcp 1xc«/§+2x£ makes some
=112 P progress towards
= 132 the solution.
_ c(«E +2p)
3 c(«/i +~2—j
_ p
3
13_@’) To find the locus of T eliminate p from the above equations. | 2 Marks: Correct
® A ) answer.
el V2+—
c(v2+2p) ( pJ
= -3 y= ‘——“3——‘ 1 Mark: Uses the
coordinates of T
3x=c(v2+2p) 2 =2 and attempts to
p imi .
3x N 2p eliminate p
A
c
(Bx—26)By =2c) = 4¢?
13(0) 4 Marks: Correct

u=e" ordu=e"dx ordx=ldu
u

e +e¥ u+u
-[1+e -[1+u u
J-l+u
1+U
=.[1—:u—2du+J‘l—;l—u~2du

=tan u +—1—ln(u2 +1)+C

=tan™ &* 4= ln(ez" +)+C

answer,
3 Marks:
Separates and
integrates one
part correctly.

2 Marks:
Correctly
expresses the
integral in terms
of u

1 Mark:
Correctly finds
dx in terms of du

HSC Mathematics Extension 2

13(d)

®

f(x )_L;i———l (asymptote at x=0 and y=-1)
y=r(x= |—x||x| (asymptote at x=0 and y=-1)
y
2,.
1__
; : t > X
3 - -1 M
=1
\__\\\\
~ 9
1-x N\
YT
34

2 Marks: Correct
answer,

1 Mark: Draws
y=f(x) or
shows some
undetstanding

13(d)

@iD

x— 0" theny »>e* =

x—0 theny 5>e™ =0 !

Asymptote at x =0 and y=l.Also x#0
e

y
3

3 2 -

—

x—)ootheny—+e”1=%

x—>-—cotheny-»e " ==

2 Marks: Correct
answer,

1 Mark:
Determines the
asymptotes or
shows some
understanding,
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14(a)

Resolving the forces vertically and horizontally at P
T cos-T,cosf—-mg=0 (1)
Tsin@+7,sind =mre® (2)
Resolving the forces vertically and horizontally at R
T,cos0-mg=0 (3)
T,sin@-N=0 (4
Eqn (1)~ (3)
T cosf—2T, cosf =0
T, =21,

Sub 7, =27, into eqn (2)
27, sin @+ T, sin @ = mra®

37T, sin@=mra® (5)

4 Marks: Correct
answer.

3 Marks: Makes
significant
progress towards
the solution.

2 Marks:

Resolves forces in
the vertical and
horizontal
directions at both
Pand R.

1 Mark: Resolves

14(c)

I, = [x(nxydx
X xt m -
=(Inx) el J‘-z—x;(]nx) dx
x2

=(nx)" > ~§ [x(inxyta

2
=(1nx)""7—gfn_1 forn>1

2
When n=0 Ij= '[x(lnx)ozix=x7+C

3 Marks: Correct
answer,

2 Marks: Makes
significant
progress towards
the solution,

1 Mark: Sets up
the integration and
shows some
understanding.

Divid eqn (5) by eqn (3) forces in the
3T, sind _mr o’ vertical and
T,cos80  mg horizontal
2 directions at P or
3tang =12 R.
g
@ =tan™ [Lw—zj
3g
14(b) y 2 Marks: Correct
\ | answer,

|1
(=2}

—

.

N

1 Mark: Finds
asymptote or x-
intercepts or shows
some
understanding,.

14(d) z 3 Marks: Correct
answer.
B
2 Marks: Makes
significant
s progress towards
4 vc b the solution.
1 Mark: Draws the
Let ZBAC =6 diagram and
ZACB=90° (angle in a semi-circle) ap_plies arelevant
circle theorem.
ZBCD =90° (adjacent angles on a straight line)
ZBCE = /BAC (angle between a tangent and a chord
equals the angle in the alternate segment)
. ZBCE=0
S ZECD=90-6 (angle sum of ZBCD)
A ZEDC =90-6 ((angle sum of AAED)
W ZLECD=/EDC=90-6
AECD is isosceles (base angles of the triangle are equal)
14(e) 1 3 Marks: Correct
Let f(x)=x—In(1+x) andf'(x)=1—m answer.

Minimum oceurs if f'(x)=0
1 0 1+x 1

I+x l+x l4+x
sl+x—1=0 or x=0 (x=-1)

Test £'(x)=——, £"(0)=1>0 Minima
(1+x)

Therefore the least value of f(x) isat x=0
f(0)=0-1In{1+0) =0 hence f(x) =0

S =x-In(l+x)20

soxzn(l+x)

2 Marks: Makes
significant
progress towards
the solution.

2 Marks:

1 Mark: Sets up
the function and
correctly uses
calculus.

10
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15@) | g2 407 _2ab=(a—b)2 20 1 Mark: Correct
® &+ B> 2ab answer,
1(5.@ a* +b* > 2ab b+ 2 2bc 2 Marks: Correct
ii
N ETEOY b +d® 2 2bd answer.
2 2 2 2
a’*+d” 22ad b+ 22cd 1 Mark: Uses the
result in part (i).
3(a? +b* +c* +d*) 2 2(ab+ac +ad +be+ bd +cd)
158) | 24 p? 4 ¢+ d? =(a+b+c+d) —2ab+ac+ad+be+bd+cd) | 2 Marks: Correct
(iif) answer.
Multiply the ab tion by 3 and +b+c+d=1
u2 ip y2 e :1 ovze equa ;)n y 3 and use a c | Mark: Writes
Ia* +b* +c* +d*)=3x1* —6(ab+ac+ad +bc+bd +cd) the sum of the
squares in terms
Now using the result in part (ii) of the products
2ab+ac+ad +be + bd +cd) <3—6(ab + ac + ad + be+bd + cd) :?;Zntwo ata
8(ab+ac+ad+bc+bd+cd)<3 '
(ab+ac+ad +bc+bd +cd) S%
5O | peoy = (x-a)? () 2 Marks: Correct
® , 2 answer.
Pix)=(x~a) Q'(x)+2(x - )Q(x) »
=(x-a)[(x-)Q'(x) +20(x)] 1 Mark: Finds
P'(x)
Therefore P'(a)=0 and x =« isaroot of P'(x).
150) | prxy=x*+ax® + bx+21 2 Marks: Correct
(i) answer,

Py =1 +axP+bx1+21
=a+b+22=0 (1)

P(x)=4x" +3ax> +b

P'()=4x1+3ax1>+b
=443a+b=0 (2)

Solving equations (1) and (2) simultaneously
a=9 and b=-31

1 Mark: Shows
some
understanding of
the problem.

15(b ) Double root at x =1 then (x —l)2 =x2 —2x+1 is a factor. 2 Marks: Correct
(iif) answer.
x +11x 421
2 4 3 2
# = 2x-+1)x* 495 4 0x* =3 1x+21 1 Mark: Makes
o — 2 4152 significant
. progress towards
11x° ~1x the solution.
11x° =22x* +11x
21x? - 42x
21x* —42x+21
P(x)=(x~1)*(x* +11x+21)
=(x-D) ( +11x+21)
=(x—1){x+[”11i‘/3‘7ﬂ
2
15(c) | Cylindrical shell has an outer radius of 3~ x , inner 4 Marks: Correct

6
radius3 —(x+6x) and height .
: Va-x
Volume of the shell:
8V =wh(R* -=r?)
=gh(R+r)(R-r)
=7rh [2(3—— x) —5x] ox

i
V=£I_g§ﬂ[2(3—x)—5x]§x —

2(3—x)8x igoring 5x*

L 6
=lim D —

3-x
=12n’£—ﬁdx

answer.

3 Marks: Writes
V as the correct
limiting sum

2 Marks: Correct
expression for
V.

1 Mark:
Determines the
radius or height
of the cylindrical
shell.
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16(c) L z 1 2 Marks: Correct
iy | [Feos’odo= [? 7 (c0s50-+5c0536+10¢036)d6 ALSWer.
1 2 1 Mark: Finds the
= T[_ sin 56 + sin36 +10sin 9}0 primitive function.
_ ,1_(_1, 241 )
1615 3
8
15
16(d) Step 1: To prove the statement true for =1 and n=2 3 Marks: Correct

T =(1+3)2' =8

Result is true for n=1

T, =(2+3)2" =20

Result is true for n=2

Step 2: Assume the result true for n=k
T, =(n+3)2"
To prove the result is true for n=k+1
T = (n+4)2""
By =41, - 4T,
= 4k +3)2% —4(k +2)2k"
=4k2* +12% 2% —4k2F —8x 2
= 4F2F +12x 2% - 2k2* ~4x 2
=22k +6-k~2)
= (k+4)2*"
Result is true for n=k+1 iftrue for n=k

Step 3: Result true by principle of mathematical induction.

answer.

2 Marks: Proves
the result true for
n=1 and attempts
to use the result of
n=k to prove the
result for n=k+1.

1 Mark: Proves the
result true for n=1
and n=2,

16(a) =y 3 Marks: Correct
I\/xz +8dx = x\x* +8 - jx%(xz +8) 22xdx anSwer.
=i
= xy/x? +8 = [(x? +8-8)(x" +8) 2dx 2 Marks: Makes
1 significant
= xJx* +8 - J{(x2 +8)—8(x* +8) 2}4; progress.
=xJx® +8 — [\/x? +8dx+8 1 Mark: Sets up the
'[ I Jrt+8 integration by
parts.
2 [Vx? +8dx = x4/x* +8 +8I—J71_—dx
x°+8
=xx* +8 +81n(x+\/x2 +8)+c
IVxZ +8x =%x\/x2 +8 +4ln(x+\/x2 +8)+c
16(b) | Numbers greater than 45321 begin with a 5. 1 Mark: Correct
® Number of arrangements =1x4x3x2x1 answer.
=24
16_@) All of the arrangements minus the numbers greater than and 1 Mark: Correct
(i) equal 45321. answer.
Number of arrangements = 51—-41-1
: =95
16(c) 2 Marks: Correct
@ | 2" =[cosO+isin 47" and ;1,; =[cosO+isinB]™" ansv?ir.s orree
= cos nf +isinnfd — cosnb —isinnd
1 1 Mark: Uses De
2" +~— = cos nf +sin nf + cos nd —sin nd Moivre’s theorem
z
=2cosnf
16(c) 11 3 Marks: Correct
(i) — | answer.

5 2 3 4
(z+lj =z’+524(1)+1023(—1—) +10z2[1) +5z(l) +(
zZ z zZ z z
=(z5+—1—5—)+5(z’+—13—)+10[z+lj
z Z z

(2c080)° = 2cos 50 +10c0s36 +20cos @

cos’ 4 =Y16—(0055¢9+5cos3c9+10cos6’)

Z

2 Marks: Makes
significant
progress.

1 Mark: Writes the
binomial
expansion,
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