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Sticky Note

The candidate substitutes u correctly but then fails to recognize the relevance of (a) and he uses some sort of incorrect product rule for integration.
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Sticky Note

The candidate fails to substitute u correctly.  The correct answer then appears, presumably from using the mathematical software on his calculator, for which no marks were awarded.
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Sticky Note

The candidate uses the result in (a) and substitutes u correctly but then omits one of the terms when integrating.
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(b)

Express
5
(x2+ 1)(2 - X)

in partial fractions.

Using the substitution u = tanx and the result in (a), evaluate the integral

‘s
.[o 2 —tanx dx.

Give your answer correct to three significant figures.

[4]

[9]










umber
hif y
westiwn

4)

e (9 + T/ )ren (29+T4) + a9 + 14) -0

et T —enQenle—

an (@ + T/6) + an (39 1776 )= Dean oD+
—=")

2&:3(4%) +T.r/;3) Ao (2%9>
—_—— _

2 (29 + i) uny(9) +ua(2‘<)-;+/rf/ﬂ =0

cus(Z‘)*T/o')(’Zomal +1)=0

e (29 +T/4G) = nd® = — '/
"2‘()*'7/621:"/2 AC/ Q= Z-‘Z/
29 =¢W i S —//
3 P(D 3”2“” '.’.’Lr,r/s

29 =2nTV £ 17

Blank
Gadew
yn wag

X T~

9=n'IT£lT’/6° =

g Cpt A ey
) eV Adw = €
)
5 b) fac ol a &= * A& _ 7.
4 } e A adx
Yee
-.:'er
’ A VY




Sticky Note

This candidate is unable to convert a particular solution into the general solution correctly.
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Sticky Note

This candidate has chosen to use the cos(A+B) formula instead of the more obvious cosA + cosB formula.  This is an alternative method which will work but it involves much more algebra which, in the end, proved to be too much for this candidate.
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Sticky Note

This candidate omits a term when using the cosA + cosB formula.










METHOD 1
Combining the first and third terms,

2cos(249 + %) cos@ + 005(20 + gj =0
cos(ze + %)(Zcose +1)=0
. 1
Either cos0 = —5
9:2nni@ or (2n+1)7rJ_rz
3 3
Or cos(ZéH%j:O
T T 1
20+—=2nrtt— or |n+—|n
6 2 2

O=nz+Z-" o 2T
4 12 2 6
METHOD 2

coS ecosﬁ —sin@sin z. coS 26?cosZ
6 6 6

—sin28sin z + cosBé’cosz —sin34sin z_ 0
6 6 6
Combining appropriate terms,

cos % (2cos@cos 260 + cos 26)

= sin%[Zsin 20c0s @ +sin 26|

J3

=5 Cos 260(2c0s 0 +1) = %sin 26(2cos 0 +1)
. 1
Either cosb = — >

9:2nni2—; or (2n+1)7ri%

Or
tan20 = \/5

20=nr+=
3

Nz

0=-24+2
2 6

M1Al

Al

M1

Al

M1

Al

Al

M1

Al

Al

M1

Al

M1

Al

Al

M1 for combining two terms

Accept equivalent answers

Accept equivalent answers

Accept equivalent answers

Accept equivalent answers

29

© WIJEC CBAC Ltd.











umber
hif y
westiwn

Blank
Gadew
yn wag

4 un (9 + T )vrun (29+T4) + a3 + 14) -0
et T —enQenle—
an (0 + We) + an (39 +T/¢ )= Dentad -+
“H\J
2 ey (49 + V3 un (29N
e——— U — 7/
2y (29 + Mp) any(®) + (29 +T4) =0
cub(Z‘)*T/o’)(’Zama}, +1) =0
e (29 +T/4G) = cnd® = — '/
29+ 1T/ = Tf/_ . Q= 210,
79 S 3 Ll
J Vg 3220’\”'.*.2—‘1./
29 =2nNN £ 1] °3
9- nm x>
50 p = =
\ e“ d\k = e
0
5 b) r°°“ Al a =% A& _ 72,
4 J,. FZ M’ TN dx
-.:'er
c:c) "T)C'L —
N2V VY











Question

number
Rhif y
Cwestiwn
b cos( QLD veos/ 20+ 7)) ey 207D
( 6 ) N 6/ C &’
C04 = =
ﬁ,,

é:(O/g O ceos I — sin 2 s g )4~ (f@g 262 c23/7
6 é

< 260 s/hg\f' [tes 2@ ces 7 = cosi 9@:,-%7/%:9

J3 rox (o — 7 s @ 4 SR ez 200 /5’/)«1202

2 o 2 )

£ oS8 ron Srm = T Shi 38 =

2 ol

S ror &
=

7 [ J3voa & — s 67«) —/—_(/ [‘/éc*px?fQ-—S/)—)Z@

2 2

+ 1 (J2ex3@ s, 2@ =9

2

S 3 ces @ — S0 2 7“\/? cel3 20Q S/ 29 # o Kt D

—shH IL& =&)

Leave
Blank
Gadewc
yn wag

S 3 conb — s 68 =

I3 s - 339 € =











Question Leave

number Blank
Rhif y Gadewc
Cwestiwn yn wag

b 1o BtE)+ @ (84 ) w Bo+k) =0
(o (04%) 4 w0 (3847F) + (»» Bo4R) =0
> (o) ().‘%-(—E(’\:i—f o> (z‘(}‘ﬁza =0
(o3 (®1%) (54\) =0©
(65 botR) =0
6§ Jor 28R = #FLJFK

wt] = A Z

. x=
LY

B = B —=""%
—_ = _ &

> =

P10 S

NN











4. Find the general solution to the equation

005(9 + %) + 005(29 i %) + 005(39 + %) =0. [8]
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Sticky Note

This candidate effectively assumes the result that he is asked to prove.
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Sticky Note

This candidate does not know how to proceed.
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Sticky Note

This candidate doesn't quite understand what has to be done.
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(iii)

(iv)

We are given that
(=3 =(y+3)
X +y—6y+9=3"+6y+9
2
x =12y

x" =361512y =36t
showing that the point (6£,3¢*)lies on C.

d_dy  dx
dx dr dt
6t
= _—_ =t
6

The equation of the tangent is
y—3t" = f(x - 61)
y = -3

Substituting (0,— 12) into the equation,

~12=-37

F=sk 2

Since the positive gradient of the tangent is equal
to 2, the angle between the tangent and the y-axis
is equal to tan™(1/2).
The angle between the tangents is therefore equal
to 2tan'(1/2) = 53.1° or 0.927 rad
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6. The point P(x, y) moves in such a way that its distance from the point (0, 3) is equal to its distance
from the line y +3 =0.

(@) Show that the locus of P is the curve C with equation x2 = 12y. [2]

(b) (i) Show that the point (67, 3¢2) lies on C for all values of .

(i) Show that the equation of the tangent to C at the point (6¢, 372) is
y=tx-3t%

(i)  Find the values of ¢ for which the tangent passes through the point (0, —12).

(iv) Hence find the angle between the two tangents to C from the point (0, —12). [9]











