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SECTION A (Mathematics 1 and 2)

Al. 1132 1 1 3 2 T
7112 = -1 -5 =2 Second row 1 mark
3255 -1 —4 -1 Third row 1 mark
1 1 3 2
= -1 -5 -2 .
-1 -1 Third row 1 mark
z = 1; y = -3 x =2 Values 2E1.
(available whatever method used above)
Total 5
A2. P a3 4+ 2
—1-4i-3+4i+2=0 1 mark for verifying and stating
Since i is a root, —i must also be a 1 for getting —i.
root. Thus factors (z —i)and (z + 1)
give a quadratic factor 2 + 1. 1 for 2% + 1 is a factor.
2 + 4z + 2
zz+irz4 + 4283 + 32 + 4z + 2
z* + 22
422 + 22 + 4 1 for factorisation.
473 + 4z
22* + 2
Solving z% + 4z + 2 = 0 gives
1 for the other two roots. Total 5
z = -2 + V2 L
A3. Atd x = —1so?+t—1=—1giving
t =0ort = —1. Whent =0, 1 for solving a quadratic.
y = 2. Whent = L,y = 5s04is
on the curve. 1 for the other coordinate.
dx d
a=2r+1;-dit’=4z—1 1 for & and 2.
EJ—}-T-‘”—I, lfor%.
dx 2t + 1
Whent = -1,2 = 3 = 5. 1 for the gradient is 5.
The equation is
w-5=5x+1) 1 for an equation.
y=5+10 B Total 6
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Ad. | @ FO) = VEeT = 2"
_ L2 12¢_1y¢™ 1 method mark 1 for first term
S le e” +x(=he 1 for second term
= G e (1 - 2x) 1 for a factorised form
® y=@&+DPa+"
Jogy = 2 log(x + 1) - 4log(x +2) 1 for taking logs and | A logarithmic
expandmg approach is
ldy 2 4 1 for differentiating | needed.
ydx x+1 x+2 ’
dy =( 2 4 ) 1 for rearranging
dc \x+1 x+2
a=2b= -4 Total 7
g
AS. j In(l + x) dx I
a
= _[1 In(1 +x).1dx 1 for introducing the factor of 1
0
1
= |xIn(l - ] ] 1 for second term
[x 1 +x) Il +xxdx .
1 ! 2 marks for correct manipulation
= [x In(l +x) - J (1 1y x)dx]c and integration of the second term
= [xIn(l +x) - x+ (1l + )]
= [m2-1+12] -[0-0+0] 1 for limits
= 212 - 1[= 0.3863]. Total 5
A6. x+2=2tand = dx = 2sec 0 df 1 for derivative
Also,x = 2 tanf — 2,80
x? = 4tan’@ — 8 tanf + 4, giving o
2+ 4x + 8 = 4tan*@ + 4 1 for manipulation
dx [ _2sec’8do o
sz i+ 8 I4(wn28 1) 1 for substitution
1 J- sec’ 9 do
T2 tan26 + 1
= % j 1d6 1 for simplifying
1
= =0
5 + ¢
_ %tan—l (x "2" 2) +c | L for finishing Total 5
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AT, Whenn = 1,4"—1=4-1=35s0
true whenkn = 1 o 1 forthe casen = 1. Other
Assume 4* ~ 1 is divisible by 3. 1 for the assumption. strategies
Consider 4*! — 1. possible.
4 = 44— 1 1 for moving to &£ + 1.
-3+ D4 -1
= 34" + (4k - 1) 1 for a correct formulation.
Since both terms are divisble by 3 the
result is true for k + 1.
Thus since true forn = 1,4" — 118 1 for conclusion.
divisible by 3 for allz > 1. (The involvement of Znot penalised.} Total 5
A8. X =4+ —-B— + ¢ S0
(x+ 1Y x+1 (x+17
P=Ax+1¥+Bx+1)+C 1 for valid method
=Al +(2A+Bx+A+B+C
HenceA=1,B=-2and C= L. 2E1 for the values
2 AR T et
@ y=1-

+
x+1 (x+ 12

so there is a vertical asymptote x = —1
and a horizontal asymptote y = 1.

dy 2 2
®) dx  (x+ 1P (x+1)

= x+1)=1=2x=0,y=0

dy 4 6

de (x+1P @+

=0atSV

= -4 + 6 whenx = 0
Thus (0, 0)is a minimum.

(©

1 for derivative (however obtained)

1 for solving

1 for justification

1 for (0, 0)is a minimum

1 for asymptotes
1 for branches

or 1 foreach
branch

Total 11
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(@)
dy G _ =2 _ Y
d« % =% x
j%dy= i—a’x
ny = Inx + C

y =
(&)
dx 2 3
= P (2x) = -
7 (2x)
1
j;dx=j—2dt
-2
T _ 2%+D
L _4_-o
X
t=0,;vc=1::~D=—l
2
1
;=4t+1
L 1
TN+ 1

1 mark

1 mark

1 mark

1 mark for evaluating C

1 mark for formula

1 mark

1 mark

Total 10
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Al60.

14+2+3+ ... +n

n@n + 1)

1l

S (1)

(1 - x)Sn (JC) = Sn(x) = JCS,, (JC)
=1+ 2% + 3% 4. 4mx 7!

—(x + 2%+ 3% 4 4"

cl4x++ o X -
1 -x -
Tl -x '
Thus
S (%) = P-x o
1-x d-x
as required.
3 03 3 -l 23"
3n
=(SGH -1+ =
(S.® - D+ 33

1 for recognising that S, (1) requires
special treatment.
1 for evaluating it correctly.

3E1 for expanding correctly and
simplifying

1 for applying the sum of a GP

1 for recognising that it relates to
S (3)-

1 for applying carlier result.

1 for obtaining the limit.
Total 9
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SECTION B (Mathematics 3)

Bl. |() AB=2i-kAC=i-j-3k 1 for the two initial vectors
. i j k
AB X AC =12 0 -1 1 for a cross product ;";01:01’
0
1 -1 -3 acceptable.
= -i+ 55— 2k 1 for the normal vector
Equation of &, is of the form
X+ 55 -2z =¢
(1,1,0)=>c=—1+5=4
So an equation is
xSy -2z =4 1fortheequation ____________
(b) Normals are
—i + 5§ - 2kandi + 2j + k. 1 for normals
So the angle between the planes
is given by
f-1+ 10 - 2) .
—_ 1 for applying the scalar product
coS ( NG pplymg p
a7
= —= = 58.6° 1 for result (must be acute
cos™ = \/5[ 1 ( ) Total 7
B2. A"=n+1 " ).Whenrz:l,
-n 1l =-n
Cfr+l 1\ _ 12 1Y
s = 17, L= )=
Therefore true whenn = 1. 1 mark for showing true whenn = 1
Assume 4° = (kjkl . ]_c k)' 1 for stating the assumption
Consider 45+,
A = g4 1 for considering k¥ + 1
{2 1\fk+1 &
S \-10 -k 1 -k
| k+2 K+l 1 for this matrix
Tl-k+ 1) £k
= k+ D+l (kD 1 for obtaining final matrix
—(k+ 1)

1-Gk+1D

Thus if true for & then true for k + 1.

Since true forn = 1, by induction, true
foralln > 1.

1 for conciusion Total 6
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B3.

f(x) = In(cosx) f©)=0
FO)=2c—tanx  f(0)=0

[(x) = — sec’x F7(0)=—-1
f7(x)=—2sec’xtanx  f7(0)= 0
17" (x) = -4 sec’x tan®x
-2 sectx f0y=-2

F) =f(0)+xf(0) +...
4
In(cosx) = 0 +0.x — 1 rox—2X
2 41

—
1 for first two derivatives

1 for third and fourth derivatives

1 for evaluation at 0

1 method mark for series

Using series for
log and cos can
gain full marks.

fi sion
1 for an expansio Total 5

BA4.

c0s30° —sin30°} 1/+3 -1
sin30° cos30° | 2

auf) - 37 A6 56
{2 4
201 31 2lx -3y
ie.(x.)) - 3(V3x+3,x—V3)
sok = /3.

1forAd

iforB

1 method for tackling a compostion

1 for value of k& Total 4
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BS5.

dy L dy
ACANT, hucl
dx? * dx

AEism* +2m+5=10

+ 5y = 4 cosx

=>m=-1+2i
C.F.isy = (4 cos2x + B sin2x)
ForPLtryf(x) = acosx + bsinx

f(x) = —asinx + b cosx

f7(x) = —acosx — bsinx
Thus
(4a + 2b) cosx + (4b — 2a) sinx = 4 cosx

=a=2b=>10b=4
= b=%anda=1%
y(x) = (A cos2x + Bsin2x)
+2(2 cosx + sinx)
y(0)=0=2A4+4=0=4=-%
¥ (x) = € (=24 5in 2x + 2B cos2x) —
(4 cos2x + Bsin2x) + 2(cosx — 2 sinx)

YO =1=2B-4+}= B = -

y= %(ﬂS c0s2x — sin2x)

+% (2 cosx + sinx)

1 for auxiliary equation
1 for roots

1 for form of complementary function

1 for derivatives

Use of a wrong
PIloses 2 of
these 3 marks.

1 for substitution

1 for values

1 for value of 4

1 for derivative

1 for value of B

1 for final statement

Total 10
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