NEW ZEALAND SCHOLARSHIP 2004

CALCULUS

Sample of assessed candidate work — Performance Descriptor 2: Performance Category 5

1 (a)
vV - (2x)* x[(L=x)* —x?
@
V = 2x*x+I2-2Lx @
_ 2(72 Y a ;i 2 A
= 2x°(L 2Lx)g f =4x ¢'=-2L(L -2Lx)
Z—U = 2x? x=2L(I% = 2Lx) " + 4x(I% = 2Lx )"
X
2
S TN TS do
JI2=2Lx
0= dx|N2_2x -
1> -2Lx
x=0
or? —2Lx = &
JIZ = 2Lx
I? -2Lx =xL
[>-3xL=0
L(L-3x)=0
L-3x=0

L=3x

Turning points at x=0 and x =% //

® (g ®

= 0 at max/min and inflection point

g =I(I?-2Lx)”

Z_U = _AxX°L(1% = 2Lx) % + 4x.(I2 = 2Lx )~ f =4
X

(f ="8x1) (g’ _ 2L —2Lx)'%)

Z

2
ZTU = 4x’[X(I* - 2Lx)* - 8xL(L? - 2Lx) ™" + 4(I* - 2Lx)* ~ 4xL(I* - 2Lx) ™

X
when x = L

3

Marker has circled the error — ’
it should be 3.

Marker code indicates to candidate
that a minor error has been made,
which has been ignored. The
candidate’s subsequent working is
consistent with the error and there
is sufficient evidence to show the
candidate is able to devise and/or
use models to solve complex
problems. /

Double lines used by
marker to indicate
point at which grade
is awarded.

{BM awarded.

Continued over.
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R S S I e )

9 3

ar ( )/ 8L2/\/f2 \/L_T 4L2/\/L;2

4L4/\/T 81 ( (

_ 4L4 I 8L2\/_ AL 4I\3

+
J27 3L 3 3L

4L4J_ BLV3 4L 443
9> 3 J§ 3
4127 12043 4L
— + R
9 3 3
(227 1243 4
9 3 J§

=-2.3094L and L must be positive so Z% =—2.3094L when

4r (LZ or )/ 81 (LZ o1 )/ 4(L2 or )/ a4 (B o )/

L
/\E

3 3
BM has already been
achieved. Candidate
has differentiated again
to prove a maximum
was not required — this
work was unnecessary.

2

X N — no credit

X = % igiven.

. maximum turning point when

=L
A // The marker has indicated this

work is incorrect. It was also
unnecessary — the candidate
had already met the
requirements for BM grade.
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dv k*
dt 3L
2%k
)
V =2k
Z—Z=2k2
a1
dv 2Kk*

@>L—2k
dt  h+1

dh_dhdo
dt dov dt

k2
A |
6k /6L

L—2k<i

h+1 6L
6L>—12kL <h +1
6L~ 12kL -h—-1<0

I —2kL—E
6

(L-k)-k*-—=<0

Not correct.

.




2 (a) (i)
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aZ

Tangent of parabola =y’ = 4ax
Zyd—y=4a
x
dy _2a when y =P
dx vy
dy 24 _2a
E— A y—P—?(x—R)
_2ax _2aR
P P
xZ 2
Tangent of ellipse = —2+%=1
a
2
Z_f 2_]2/ dy d_y=_—2'xb2 and y=P x=R
a*> b dx dx Zya
-Rb?
-P= -R
y D (x—-R)
_ —xRb? .\ b*R? P
4 Pa*  Pa®
-xRb>  xb*R? 24> 2aR
+ +R="
Pa* Pa* X P P X
2 2p2
~*Rb +b—R=2ax—2aR

aZ

Candidate ‘fudged’
the answer. N
awarded (not correct).

2a°x + xRb* = b’R*+2a°R //

P = y coordinate of P
R = x coordinate of P

Zyd—y=4a2—f+2—¥ d_y=1
dx a~ b dx

dy 2ady b 2xb> v’

dx ydx 2y dy ya’®
_2a _ b RY
P 2P Pa

to be perpendicular one must = inverse negative the other

Continued over.
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b¥* Rp* -P
2P  Pa? 2a
2 Error circled
l — 5 {— sign missing. NC
2 {12 abZ Marker code indicates that the
candidate has made errors
and subsequent working is not
1 R 4aR consistent with those errors.
P2 =4aRx — - — =
2 a* 2ab?
1 R 2R
2 a b
1 1. @
2R a* b
1 _—2+1 “2a*+b> 1
2R bv* a° a’b® 2R
1
—2{12 + bz 4rmr circled, — became 0. ’
a2b2 2R
2a +b* =0
bz = 2&2 //
The marker code tells the
candidate that this is the
right answer but the
working is incorrect; it was
2 (a) (ii) ‘fudged’ at the end.
R?P?
r? P? 2r* + P?
ey + —2 = 1 > = ].
2 p b
2r + P> =0
2 2
p P 212
5T P = - 27
2 2
P
r?+P? =——?+bz—2r2

{N — not correct.
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_x f
1+x° ¢

dy — 2x

dx  (x*+1)?

(x—l)(x3 +x° +3x—1)

f=2x d_y=(1+x2)2x—2x3=y
g =2x dx (1+x%) 2
2x 2x°

_ =1
(1+x%) (1+x°) A

(1+x%)*

2x(1+x%)=2x° =

x*+2x7 +1

2x +2x° = 2x° =

Ay =x*+2x* +1

—4x+1=0
(x=1) is a factor

xt+2x2

X +x*+3x-1
x—1\/x4+0x3+2x2—4x+1
xr =i

+ 20 +242
X =
+ 3x° — 4x
3x* = 3x
—-x+1
-x-1
flx)=x*+2x*—4x+1
f,(x) =4x°+4x-4
X =x, - f’(x)
f (%)
y ) +2(%) —4() +1
4 A’ +4(y) -4
X, = .2939
X, = 2956
X, = 2956 (4sf)

Point x = .2956 has gradient of 4 as well as x = 1

Check __2:2956) 2(.2956) -0

(29562+1)2

V4

Candidate used a
method not covered by
Level 3 Achievement

Standards. Solved the
problem, BM awarded.




3 (a) (i)
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_ X
A
2 1,
1_lex Ve[t Y ay 1
y "l-y g
Tl 1,1 /‘
y x y X
x2=11 ¥
;—1 1-y
vy 1l-u
1-y u
2
=y+y2 1_1=L_1_x2
1-y° u 1-y
Yo 1 penff Ll 1.4
-y *1-y

(‘h{l—%)—}é)—(ﬂnﬂ—O)—Oﬂ
= [.19315-0]
=.19315n

= .6068 units® //

{BM grade awarded.
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SO

[. f()dx= [ f(a)- [ £(0)
foaf(a—x).dx=ff(a—a)—ff(ﬂ) {Markerhas

circled an error.
foﬂf(x).dx=foﬂf(x).dx
and both equal ff(O)—ff(a)

say f(x)=Ax’+Bx+c fla+x)=A(a-x)*+B(a-x)+c
ngAx2+Bx+c.dx ngA(a—x)2+B(a—x)+c.dx
= é3c‘°’+§x2+cx = i(a—x)e’—E(a—x)2+cx

37 72 ) 3 2 i
= +=a+a = ﬁ(a—a)3——(a—a)z+ca— _—(a)?’——(a)2 +ca

3 3

ApiBriag
3

fogf(x)’dx - foaf(a—x),dx {N—not correct. ’

3 (b) (ii)

z sin” x
[isnix g

o sin" x+(0)"x

if n = even, then sin"x + cos"x = 1 {
. N — not correct.
o) f(f sin” x . dc here n = even

(sinx)”
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‘z—v‘=‘x+iy—l—i‘=‘(x—1)+i(y—1)‘

=1 +(y-1)

‘vzH(l +1)(x+ iy)‘

yvz

|z-v |

x-1

=‘x—y+iy+ix‘

=‘(x—y)+i(y+x)‘ Y

vzl

= Je-y) + (y )

\/(x—1)2+(y—1)2 =\/(x—]/)2+(y+x)2

Xy X

x> =2x+1+y° -2y+1=x"-2xy+y* +y* + x7 + 2xy

x*=2x+1+y* -2y +1=2x"+2y°

2x% 42y = x? +2x-1-y*+2y-1=0

x>+ 2x+y*+2y-2=0
(x+1)2+(y+1)2—4=0
(x+1)2+(y+1)2 =4

hascentrex=-1 y=-1 (-1,-1)

and radius of /4 =2 //

{BS grade awarded]




NZ Scholarship (Calculus) 2004 — page 10

4 (a) (i)
|z—v|=\/(x—1)2+(y—1)2 (from part i)
‘z+v‘=‘1+i+x+iy‘ =‘(x+1)+i(y+1)‘ y+1 + o
= \/(x+1)2+(y+1)2 YT

=olefzo] o\(r=1) +(5-1) = (1) (1) _
#2-2x+F+ 3 -2y+ =%+ 2x+F+ 37+ 2y+ 1
2y-2y=2y+2y
-4y =4x

y=-x intersects with y=-x & (x+1)2+ (y+1)2 =4

2
SO x2+2x+1+(—x+1) =4 i .
Marker code indicates to candidate

that a minor error has been made
and ignored. It has not prevented the
candidate demonstrating an ability to
select appropriate combinations of
techniques and concepts to solve
complex problems.

X2 +2x+1+x*-2x+1=4

2x*+2=4

x?=1

x=b y=-x=-1y y=-1
so a circle from part (i) and line |z-o| = |z+7|

intersect withx =1& y=-1 {Bs grade awarded.
at point (1,-1) /

5. [Candidate did not attempt Question 5.]
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dy
Lo [-y.dt=—gt
dt f y g +C

dy=f—gt+c.dt y=-gt’+ct+c, whent=0y=0

SO 0=c2

sy=-gti+ct

vertical velocity
F Yo

horizontal velocity = cosa = %

d—y=—gt+c=Vsina
dt

sy=-gt*+(Vsina+ gt)t

y=-gt’ +Vtsina

y = Vtsina

X*

soc2=()
=sina=ﬂ
v
. dy
Vsina=V Vy=—=
y Y t
V cosa =Vx Vx=d—x
dt
dx
—=10dt=C
it
x=fc.dt=Ct+C2 when x=0 & t=0
SOO=C2 C2=0

sox = Ct
Errors circled by
d_x =C=Vcosa soC =Vcosa marker — incorrect.
dt

so x=Vcosa+t

;o X
V cosa

X*

* 2
%L:__g({%eese&) ¥ (#%&g(#e@s&)) *

/ ﬁ(m)z V(v—)x(m)

. %7 o’V sine
T ol e Y eos e
2
-8 (Vsine-t
Y %Lzeesze&( )

Y-eos e

X

2

X xsina qx
- 2 2t t2 2
Vecos"a cosa V- cos a
xsmao {N — not correct.
cosa

Continued over.
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6 (a) continued

d*x dx
— =0 E=f0.dt=cl &x=[Cdt=Ct+C,
when t =0 x=0
so 0=0+C, (C,=0

so x =Ct

d? d
d_t]2/=_g d-%:f—g.dz&—gt‘+C1 y=-gt*+Ct+C,
when t =0 y=0
so 0=0+0+GC, C,=0
SO y=—gt2+ct

h \%
v Yo cosoc=E Vx =V cosa Vx=d—x
174 dt
sina=ﬂ Vy=Vsina Vy=d—y
v 1% dt

when t=0 %=C1 so C=Vcosa

so x=Vtcosa t X

V cosa

when =0 d—y=C1 so C=Vsina .
dt Error circled by

. marker. Marker code
sO y= + Vtsina @ indicates it was a

minor error, which was

) ignored.
-Qx Xy sina
SO Y= 5 — +
V?cos’a Xcosa
2 .
__—§  xsina
T2 2 . .
V<cos“a cosa Candidate made a minor
error, which was ignored.
A2 Sufficient evidence to show
— 8 +xtana candidate can devise and/or
@2 COSZ a use models to solve complex
problems — BM awarded.
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Y=

h=

VZcos’a

—gk*h?

VZcos’a

+ khtana

+xtana

-gk’h
(1 +V1+K )cos2 a
—k*h

1+V1+Kk?

+khtana-h=0

+khtana=h

h|-1+ktana -

1+\/1+k cos’ o

h|-1+ktana

(1+ 1+k2 cos a}

-l+ktana - =
(1+\/1+k Cos a)
sina ~ k _1
cosa (1+\/1+k2)cosza k
k _cosa
k

sina—(

1+\/1+k2)cosa )

=0

éﬂ Not correct.

General Comments

Candidate met prerequisite for overall achievement of Performance Descriptor 2. Total of 6 Bs

awarded falls in Performance Category 5.
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CALCULUS

Sample of assessed candidate work — Performance Descriptor 2 —
Performance Category 3



Question
number

1.

a)

Value of pyramid = % base X h

h=yy?=x>  b=4x

y=L-x J / g \ \ ol
h= (L —xP? =2 I / . ¢
”?‘ : L i >~ Marker code

%\w 8 indicates minor
error, which was ignored.
Minor error did not
simplify the problem/
working.

1
Value of pyramid = % X 4x2x ([2 — 2Lx +/ —/3/)2
1
= 4x> X ([2 — 2Lx)?

L is constant so

1 1
a2 =20x)2 + 262 x (12 = 2Lx) 2 %= 2L
da ~ 3

1 1
8x(12—2Ix)2 — ax'L(12 — 21x) 2
- 3

1 _ 1
max/min when Z—; =0=> 4x<(L2 —2Lx)2 — xL(122Lx) 2) =0

Marker code

L
=>JI[2-2Ix = S 'C' indicates
/12
L7 —2Lx incorrect answer, but it is
consistent with the error

I[?2 —2Lx = xL hence BM awarded.
[?2 = xL + 2Lx
[2 = x(L+20)
L2
i =X
=>x = %

max pyramid area when x = %L

Assessor’s

use only

BM



Question
number

1.

b)

mq‘wk 1]
x\ t ;
dv k2 1 e el /
E—Sj V—ngh by e
dv 3 m
h o a4y = TP
mmm need 1 \' ch; /
»wam=%x4#0?—mmﬁ' j\\J h /
f :
total H = (12— 2Lk)2 \ /
k m hk \ /
VI2 =20k h 12— 2Lk .

2 212
Vwater=%b><h b=4m2=4x(hkk> = 4h”k

12 -2L 1?2 — 2Lk
- _ Ak
1 4h2k?
V water = gXl’le
312
= % L3k are constant
dv _  120%K? _ AWk
dh — 3L(L — 2k) — L(L—=2k)

dv _dv dv kK2 apr PPLL -2k

db ~dt " dh " 3L LLL=2k) " 3/ x4k 2

_L—2k
12h?
L—2k  L—2k
1242 h+1
=> 122 < h+1 122 —h—-1<0
12k2—h—1=0 whenh=4 -1
34
_ 1
=>h<3
~ 1 dh L —2k
—>f0rh<§ E>ﬁ

Where candidates do not meet the prerequisite for an overall grade of
A, any A grades awarded for individual questions provide evidence
for B descriptors.

Assessor’s
use only

BS




Question
number

2.

a) i)

=> b2x2 + 16a*x? = a?b?
=> x2(b? + 16a?) = a2 b?

2b2
=>y2=_9
T B 164
=>x—7ab
Vv b%+ 1644

parabola: (x,y,)

y3 = 4dax
=>12 pcfix = 4a
> Dp _ 2a

dx Yp

Error here.
y? = 4ax, not (4ax)%
This simplifies the problem. The
candidate does not need to solve a
quadratic equation due to the error,
therefore it is not considered to
be a minor error.

R
+
%
Il
[S—

y2 = 4dax

_ 4a?b?
b2+ 1644

_ 2aV'b
Y2y 164t

ellipse' (x,ye)
2 - };2 =1
=> 2—’26 + Zby§ fge =0
e

S

Assessor’s
use only



Assessor’s
use only

Question
number

dyp dye
But g ax = ! ak

2a ,—b’x _

=y X a’y !
2ab*x
a2y2
2

> 219296_1
ay




Question
number

2 (a)
(i)

Consistent
working — error

atp: 2ab3 43b does not affect
— — result.

Vb2 +16a* Vb + 16a*

=> 2ab® = 4a3b

=> b> = 24> asrequired

distance  Op

d=Jx*+y?

:\/ a’b? n 4a*b
b?+16a* /b2 + 164*
:\/ 2a* 42 ad

+
202+ 16a* /242 + 164*

_ \/2a4 +4v2 a3V 24% + 164*
2a% + 16a*

_ \/2a4 + 8a*v a* + 8a*
2a* + 16a*

:\/a2+4aVa2+8a4
1 + 842

Incorrect
expressions for x2
and y? from error in

2(a) (i)

:\/az+4a2 1 + 8a2
1 + 8a?

:a\/1+4\/1+8a2

1 + 842

Error from
2 (a) (i)
caused major error
here that simplified the
problem

Assessor’s
use only

\'Bs




Question
number

2 (b)

point P:

V= 2av'b
T Ypr+6d
2 Y2aVa

4202 + 16a*
2a
Y1+ 8a?

ab
, = ab
P /b2 + 164
_ V2 a?
Vv 2a? + 1644

a

T /14842

b? = 2a?
=>b=v2a

Error from 2 (a) (i)
caused multiple
problems for the candidate
in Question 2 (b)

Assessor’s
use only



Question
number

—2axp
= +
Yp P
tangent to parabola:
_y_—2a __ 261( . a)
Y1+8a Yr V1 + 8a?
= Y1 +8a2<x—a>
V1 +8a2

x = intercept when x = 0

— 2a
=>y= %1+&ﬂ< £ >+
g Vi+8a2) 41+ 8a2
— —a i 2a
Yi+8a®  ¥1+8a
_ a
V1 + 842
tangent to ellipse:
—b’x
Y= y;) (x = xp) + yp
—2a*xp
= 2y, (x = xp) + yp
—2xp (x — xp)
= ¥
Vp Yp

x —intercept when x = 0

2x,2

e Yn = Vo Yp

Assessor’s
use only



Question
number

>y :2a2‘¥/1+8a2+ 2a
N (1 + 8a2)2a 41 + 8a?

4
a«/1+8a2+ 2a
1 + 8a? Y1+ 8a?

MN = (x — intercept of ellipse) — (x — intercept of parabola)

24/1 + 842 2a a
MN = 4 + —
1 + 84> 4Y1+8a> 41+ 82
:a‘&/1+8a2 a

_l_i
1+822  A1+8a

a + a
(1+8a2)+ (1 + 8a?)'

Assessor’s
use only




10

Assessor’s
use only

Question
number

_2a.xp

= +
Ym Vo Yp

—2a% Y1 + 8a2 2a

+
V1 + 8a2 2a Y1 + 842

_—a¥1+8a 2a
V1 + 842 Y1+ 842
—a 2a

+
Y1 + 842 Y1 + 842

_ —a S
- Y1+8a2 N

The evidence presented by the candidate is correct, but not
enough has been done to meet the requirements of the descriptor,
hence a code of NS has been written (not sufficient)




Question
number

dy _ (14x%)2x — 2x x>

dx 2)2

_ 2x + =33
(1 + x2)?

2x + 2% — 23
= (1 + x2)? :%
o dxt — 40 + 4x _
(x2 + 1)?
=>4x* — 43+ dx = x+ 262 + 1
=>3% -4’ - 2% +4x—1=0

x = lisaroot

33 —x%2—3x+1
X — 1)3x4—4x3—2x2+4x—1
3x* — 353
—x3—2x2
_x3 + x2
— 3x% + 4x
—3x% + 3x

x—1

x—1

11

Errorin
the second line
made the problem
harder! Candidate still
demonstrated they had met

Continued working is
consistent with the error
— indicated by marker
code CON.

the standard — BM awarded.

Assessor’s
use only




Question
number

12

=>33—x?—=3x+1=0

for remaining 3 roots
=>x>Cx—1D—-CBx—1D=0
=>0Cx-D&2-1D=0
=>QCBx—Dx—-—Dkx+D=0

e L _
..x—30r10r 1

i.e. gradient = % at x = %

<as required, % < % < %)

3
s o

equivalent to rotating area between

2
__ X —1 _
y—1+x2 andy—é around x = 0
Y 1 +x2

=>y+xty = x2
=>x2—x*y=y
=>x*(1-y)=y

Assessor’s
use only

BM



Question
number

13

substitute u=1-—y

=>y=1—-u
Ay _
_>du_ !
=>dy =—du

1 —
=>V= 7['/;21 uu(—du)

1/
_ 2u—1
=7 fl ” du

|
—ﬂfl 1 —-du

_ ﬂ[u — In|u |]1
= (1= in(15) =1+ (D)
==y -in( 1)

= 0.6068 units® (4s.f)

Answer
in terms of 7
prefered. Decimal
approximation
accepted.

Assessor’s
use only



Question
number

3.

b.)i)

RHS = foaf(a — x)dx

14

= [—F (a - x>]§ where F(x) = f(x)
=—Fla—a)+Fa—-0)
= F(a) — F(0)
LHS = fo F0)dx
= [—F(x)]g
= F(a)— F(0) = RHS as required

/2 sin'x »
0 sin"x 4 cosx

Y,

f 2 sinx
0 sin"x+ sin”(% — x)

The working
is not wrong, but
insufficienct evidence has
been provided to demonstrate
the use of insight and flair
in solving complex

dx problems.

Assessor’s
use only

NS




Question
number

R¢

ba

Question Four (a)

(1)

v=1+1 z=x+1y
z=v=(x+iy)=(1+y)
=(x—-D+i(y—1)
vz =+ D(x +iy)
=X+ iy + ix + iy

=(x—y)+i(y+x)

clz=v|=
V= D2+ (y— 1)?
=VaZ=2x+1+y?=2y+1
=Jx2—2x+y2—2y+2
sl ==y ()’

= /2 +y2 =22y +y2 + x> + 2x9
=\/2x2+2y2—§x§

L move / vz = 1z—-vl

squaring /2x2+2y2 = /x2—2x+y2—2y+2
th sides

22+ 2y2 =x2 = 2x+y2—2y+2

x2+y?+2x+2y=2

x+ D+ (y+1)7%=4
.. Equation of circ adiu/

BS grade awarded

Minor error ignored — centre of circle not given.

Assessor’s
use only




Question
number

16

Question Four (a)

(ii)
z—v|[=vVx2+y?=2x—2y+2

z+v=x+iy+1+i

=(x+D+i(y+1)

2+ v =/ + D2+ (y+ 172

=/x2+ 2+ 1+y2+2y+1
[z=v|=lz+v|
=> 24y — =29+ 2=+ 2+ Y + 2+ 2

(Ddx+4y=0

> Equation of straight line
e

Intersection with circle

y=-x
negative sign
missing

Circle=(x+ 1+ (y+12=4 y=x
x+D*+x+D*=4
22+ 4x+2=14
2x2+4x—2=0
x=04142,—2.414
Sy =0.4142,—-2.414
.. Points of intersection =

(0.4142,0.4142) and (—2.414,— 2.414)

Candidate made a minor error which was ignored. Sufficient evidence
was provided to show the candidate can select appropriate combinations
of techniques and concepts to solve complex problems.
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Question
number

17

Question Four (b)

2 = lcis2nt

2
7= 31 cis 2n57Z

. 2nr
= cisTs

n=0z=-cisO n=1 Z2=cis2n%
- _ . An — _ . o
n—2Z3—czs5 n=3 24 = Cis g

_ _ .87
n=4 75 = Cis—3

(2 ) (22 )

z* Roots =

The candidate has been able to make a start but
has not provided an extended chain of reasoning
sufficient to meet the requirements of the descriptor.
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number

5
a)

b)

18

r= Aek® rcos@ = x

rsin@ =y

x = Aekfcos O

;%C = kAek cos @ — AekPsin O
y = Aek9sin6

Ay _ 4 k0 k0
%—kAe sin@ + Ae*Y cos O
dy _dy . dx

dx = dO " db

_ Aek® (ksin® + cos )
Aek® (k cos O — sin6)

dy _ ksin® + cos6

dx =~ kcos® — sinB

%=grad=:xl 0+ B +a=180° );/
tanB = ksin@ + cos @ ,/ﬁ g‘ Pg b

kcos@ — sin@ \

Inl = Inek® = ko

B
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Question
number

6
a)

19

= [ odr
dx _
dt = ¢

x=fcdt
=@z+

dy _
E—f—gdt
d
d—y=—gt+c

y=f—gt+czdt

y2 =—%gt2+@t+@

¢3 =10, c4 =0 becauseitisoriginally at the origin

vi=c 2+’
__1 <X)2 5]
y=-5¢ o +c2x MEI
C
1%
_ 49
tan@—c2

y = —%gx2 ()_2 + tan Ox

Although candidate has made several minor errors, all of
which have been ignored, there is sufficient evidence
to meet the standard.
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number

6
b) (i)

20

y=- %gx2(v)2 + tan Ox

— g(kh)?

=—2 """ + tan6kh
2v2sin2 O an

_ —gk’h

i = —2>——+tanbk
2v2sin2 ©

candidate
has not
attempted

6 (b) (i)

Candidate has been awarded

for Performance Descriptor 2,
Performance Category 3.

2 A's and 8 B's, meeting the requirements
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