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INTRODUCTION

The marking schemes which follow were those used by the WJEC for the 2005 examination
in GCE MATHEMATICS. They were finalised after detailed discussion at examiners'
conferences by all the examiners involved in the assessment. The conferences were held
shortly after the papers were taken so that reference could be made to the full range of
candidates' responses, with photocopied scripts forming the basis of discussion. The aim of
the conferences was to ensure that the marking schemes were interpreted and applied in the
same way by all examiners.

It is hoped that this information will be of assistance to centres but it is recognised at the
same time that, without the benefit of participation in the examiners' conferences, teachers
may have different views on certain matters of detail or interpretation.

The WIEC regrets that it cannot enter into any discussion or correspondence about these
marking schemes.



Mathematics C1

Solutions and Mark Scheme

7T+1
(a) Gradient of AB = ﬁ =-2 M1 (correct attempt to find
gradients)
. 3-7 .
Gradient of CD = 8— =-2 Al (both gradients)
.. Lines are parallel B1 (must involve two equal
gradients)
(b) Equation of AB is
y=7=-2(x-1) M1 (use of

y—y, =m(x—x,) (o.e.) with
appropriate values)

Al (give mark here. F.T gradient if 2

Ms have been gained)
2x+y-9=0 (D
. 1 1
(© Gradient of L =— Bl | - - , 0.€.
2 gradient of AB

Equation of L is

1
y-7= 5 (x—6) B1 (F.T. gradient of L if B1 gained
in (c) and M2 gained in (a), (b))

2y-14x=x-6 o
2) B1 (convincing)
x—2y+8=0
(d) Solve (1), (2) x=2,y=5 M1, Al (C.A.O.) (allow only for

algebraic solution)

(e) Mid-point of AB has coordinates (%), (%) ie. (3,3) B1, B1

EF = \/ (3 - 2)2 + (5 - 3)2 = \/g (z 2.24) M1 (correct formula)

A1l (F.T. coordinates of E and F)
[14]



(a)

(b)

(a)

(b)

(©

35 +445 -545 =245

(6+v2)2-+2) 12-642+242-2
(2+x/§X2—\/§)_ 4-2

=5-22 (allow % )

(f(1)=0)

3+45+a-4=0
a=-4

Special Case Bl if a =—4 assumed

3x° +5x7 —4x—4=(x-1DBx*> +8x+4)

= (x—l)(3x+ 2)(x+ 2)

Roots are 1, —% ,—2

Remainder = 3(— 1)3 + 5(— 1)2 — 4(— 1) —4

M1 (attempt to simplify/one correct

answer)
Al (all correct)
A1l (F.T. one slip with answer of

form k+/5)

M1 (correct rationalising)

2
A1 (numerator with (\/E ) =2,
allow 2 x 6)

A1 (denominator with no ??)

A1l (F.T. one slip)
[7]
M1 (any method)

Al

M1 (3x* +ax+b,aorb
correct, any method)
Al

A1l (F.T. one slip)

Al (F.T. one slip)

M1 (any method, division must
have 3x> +2x+a)

Al

[8]



4.

6.5 6.5.4
1+2x)° =1+ 6(2x)+ —(2x) + ——"(2x)
(1+2x) +6( x)+1.2( x) +1.2.3( x)* +

=1+12x+60x* +160x> +............

y+ Ay = (x+Ax) = T(x + Ax) + 2

Ay=(x+Ax)* =T(x +Ax) +2 — (x> = Tx +2)

= 2xAx + (Ax)* — TAx

&=2x+Ax—7
Ax

d_ LAy
dx Ax—0Ax

2x -7

! —% (0.e)

.—2\/;, .

dy _8 32 _,

dc 2 16

(a) 16

(b)  Slope of normal = —%

When x=4, y=16x2+ % +2

=42

M1 (substitution of 2x, n=6 in
(1+x)")

Al (1+12x)
Al (60x?)
Al (160x?)

(4]

Bl

Ml

Al

M1 (divide by Ax and let Ax—0.

Method must involve Ax—0 and
some statement about answer
being a limit)

A1 (award for clear presentation
and no abuse of notation)

[5]

Bl1, Bl
B1 (C.A.0.)
Bl -1 y
candidate's @
dx

B1 (C.A.0.)



(a)

Whenx =0, y=0;

(b)

©

Special Cases

Equationis y—42 = —%(x— 4)

3x7 —6x=0
3x(x—=2)=0
x=0,2

whenx=2,y=-+4

2
1Y _6c 6
dx
2
2¥=—6<0 max. pt
X
2
2x2y=6>0 min. pt

/..

Three solutions for 4<k<0

Bl for —-4<k<0

B1 (F.T. slope if first B1 in (c)

gained, and candidate’s value of

y)
(6]

A1 (either root)

Al (both, C.A.O.)

M1 (any method)

Al

Al

B1 (shape, allow graph not
crossing x - axis
B2 (stationary pts on a cubic)

B2 (F.T candidate’s stationary
points)

Blfor k<0 or k>—4 (ork<0,k<-4)

[12]



(a)

(b)

(a)

(b)

¥ -16x+16=(x-3)"+7

Least value =7

No marks for answer derived by calculus.

P +2x+1<4x+9
¥ -2x-8<0

(x—4)(x+2) <0

—2<x<4

Allow Bl forx > x > 4

Allow Bl forx > -2, orx < 4
MO AO forx < 4andx < -2
2x+c=x+6x+7
X +4x+T-¢c=0
42-4(7-¢0)=0
c=3
Then (x + 2)2 =0 so that x = -2 (twice)
Point of contactisx=-2,y=-—4+3=1

or

The line intersects the curve where gradient = 2

2x+6=2

x=-2
Point of contactis x =-2,y = —1
Then-1=4+c¢,c=3

Bl ((x-3))
B1 (7) (b)

B1 (F.T. candidate's b, least value
must be mentioned)

M1 (correct method of
rearranging)

Al (fixed points 4, -2
identified, C.A.O.)

M1 (any method)
Al (F.T. fixed points)

M1 (any method)
A1l (F.T. fixed points)

(7]
B1
M1 (arranging quadratic)
M1 (condition for real roots)
Al (C.A.0)
B1 (F.T. derived ¢)

B1 (F.T. derived ¢)

M1 (equate to 2)

M1 (attempt to diff.)
Al (correct)

Al (C.A.0))
B1 (F.T. one slip)
B1

[6]



10. (a)
MI (stationary point coordinates)

Al (+ve y, —ve x intercepts)

(b)
/\\3/ Ml (y=3,x#1)
Al (x=3)
N
VAT \
(©)

M1 (stationary point correct)

/ f’\ Al (+ve y, —ve x intercepts)
/ : N,

[6]



Mathematics C2
Solutions and Mark Scheme
h=0.2

0.2|1+1.41421356 +
Integral ~ —
2 2(1 01980390 +1.07703296 +1.16619038 +1 .28062484)

M1 (correct formula 4=0.2)
B1 (4 values)
B1 (2 values)

~1.150 Al (F.T. one slip)

Special Case 7 ordinates (six intervals taken)

h=1
6

1+1.41421356
Integral ~ % 2(1.01379376 +1.05409255 +1.1803399
+1.20185043 +1.30170828)

MI (correct formula h:é )

B1 (all values)

~1.149 Al (F.T. one slip)
(4]
(a) 8 (1 —sinZx) +2sinx-7=0 M1 (use of sin2x + cos2x = 1,
allow

8 cosZx + 2v1—cos’x—7=0)

8sin2x—2sinx—1=0

4sinx+1)2sinx-1)=0 M1 (attempt to solve quadratic in
sin x, correct formula or
(asinx+b) (csinx+d)
with ac = sin%x coefft,
bd = constant term)

sinx = —

,% Al (C.A.0)

S

x =194.5° 345.5°, 30°, 150° B1 (194° - 194.5°)
B1 (345.5° - 346°)
B1 (30°, 150°)



(b)

(a)

(b)

Full E.T for sinx=a, b (one +, —)

2 marks for sin x = —, —
1 mark for sin x = +, +

Subtract 1 for each additional angle in each branch within range. Ignore additional

values outside range.

2x =45°, 225°
x=22Y°, 112Y2°

B1 (one value)
B1, Bl

Subtract 1 for each additional value in the range. Ignore additional values outside

range.

nterm=a+ (n— 1d

[9]

(must be displayed)

Spi=a+@+d)+............. +a-n-2)d+a+ (n-1)d

S,=a+m-1d+a+n-2)d+

25, =Qa+n-1d)+ Ra+n-1)d) +

=n[2a+(n-1d|

S, = g[Za +(n-1d]

a+6d=2(a+2d) (D
%[254 +9d] =195 (2)

Solve (1), (2) d=3

B1 (at least 3 terms, one at each
end)

M1 (reverse and add)

+Q2a+n-1d)+Qa+ (n-1)d)

(n terms)

A1l (convincing)

M1 (a + 6d = k (a+2d))

1

==,2
(k 2,)
Al (k=2)
BI

M1 (reasonable attempt to solve
equations)

Al (C.A.0)

Al (F.T. if either of first M1 or
B1 gained)



Se0 = 6—20 [2x6 + 59x3] = 5670 B1 (F.T. candidate’s values if

either first M1 or B1 gained)
[11]

(@) a+ar=64, lizlo B1, Bl

—-r

Eliminate a 101 -1 +r)=64 M1 (reasonable attempt to
eliminate a)

Al (C.A.O.) (any correct
expression in r or a)
1-r2=0.64

r=0.6 A1l (F.T. one slip if one B earned)

(b) a=10x(1-0.6)=4 Al (F.T. value of rif one B
earned)

Sii = 0;44(1 ~(0.6)"")=9.964 M1 (use of correct formula with

derived a, r)

Al (C.A.0.)
(8]

(a)  Centre (4, -2); radius = V4> +2% +5 B1 (centre)
=5 M1 (correct attempt to find
radius)
Al (radius)

(b) (1) 12+36-8-24-5=0 B1
(so that P lies on C)

-2+6 _4

(i) Gradient of radius = B1
4-1 3
) 3
Gradient of tangent = — 2 M1
-1
o0.e.
candidate's gradient of radius
A1l (correct simplified, F.T. one
slip)
.. 3 .
Equationis y+6= —Z(x -1 Al (F.T. one slip)

9



Alternative for gradient

2x+2yﬂ—8+4ﬂ20
dx dx

dy 3

dx 4

a x=d"y=d"

log, [fJ =m—n = log.x —log,y
y

® @G  log5™'=log7

2x+ 1)log5=1log7

2v+ 1= 1087
log5
x = M ~ 0.1045
2log5
2x182

(i)  logio=———=1log,3
36

(a) — +0)
ok
(b) @) 6-x2=5
xX2-6x+5=0
x-1Dx-5=0
Sx=1,5

A(1,5),B(5,5)

10

M1 (attempt to diff.)
Al (all correct)
A1(F.T. one slip) [8]

B1 (properties of a" = x and log,x)

B1 (laws of indices)

B1 (convincing)

M1 (take logs, one correct)

A1l (all correct)

ml (attempt to start isolating x)

Al (C.AO)

B1 (use of addition law)

B1 (subtraction law)
B1 (power law)
B1 (C.A.O., simplified answer)
[11]

B1, Bl

M1 (equating ys)

M1 (correct method of solving
quadratic equations)

Al



(i) area= 15(6x —xY)dx

- l5dx
3 5

= {3x2—x—} —[5)6]1
3 1

=75—g—3+l—20

3
2
3

@ (=D =(x-3)+x"—2x(x - 3).%

- 2x+1=x—6x+9+x"—x"+3x

x=38

Special Case If x = 8 assumed and

either cos 60 = % derived

or cos 60° = l

M1 (use of integration to find

area)

M1 (substitution of correct areas)
B3 (integration)

M1 (use of candidate’s limits,

any order)

Al (C.A.0)
[12]

M1 (correct cosine rule with cos
60°)
Al (cos 60° = %)

M1 (both binomial expansions
correct, all terms present)

A1l (convincing)

also assumed and work shown to be consistent,

allow M1 (correct use of cosine rule)

Al

(b) area of triangle = %x 5x8xsin60° = 10\/§

11

M1 (use of formula)

Al (C.A.0)
[6]



(a)

(b)

%42@ -0) —%.429 =5 (o.e.)

87 -89 -89 =5
0 87 -5
16

Difference = 4(7 —6)— 40

Diff = % (allow any answer rounding to 2.50)

12

B1 (one correctly identified area)

B1 (correct equation)

B1 (convincing)

B1 (arc AOC = 46)
B1 (arc BOC=4(x—8))

Bl
[6]



1.

Mathematics C3

Solutions and Mark Scheme

h=0.25

Integral ~ %[1 +1.4142136 +4(1.0004882 +1.1123420) + 2 x 1.0155049]

(b)

~ 1.075
(accept any answers rounding to 1.075)

~Yy
\\Ql /
Gl 7=
X f+3x—1
0 -1
1 3

Change of sign indicates presence of root
x0=0.3, x;=0.330633 (accept 0.331)
x2=10.329350, x3=0.32941

x4 = 032941
(accept any answer rounding to 0.32941)

Try 0.329405, 0.329415

X )_ci’ +3x—1
0.329405 —0.00001
0.329415 0.00002

(Change of signs indicates presence of root which
is 0.32941, correct to five decimal places)

13

M1 (formula with 2 =0.25)
B1 (3 values)

B1 (2 values)

Al

[4]

G1 (straight line with +ve
intercept, —ve slope)

G2 (correct shape and position of
curve)

(Two intersections), two roots E1

M1 (attempt to find signs or
values)

A1l (correct signs or values,
correct conclusion)

B1 (x1)

Bl (X4)

M1 (attempt to find signs or
values)
A1 (correct signs or values)

Al (conclusion)

[10]



(a)

(b)

()

(b)

0= % , for example

(45°)
cot’0 =1
1 +cosec0=1+2=3

(..cot’0 # cosec?0 + 1)

10 (tan®0 + 1) = 11 tan® + 16

10 tan’0 — 11 tan@ -6 =0

(2tan® — 3)(5tan6 +2) =0

tanO = E’ tan@ = —z
2 5

0 =56.3° 236.3° 158.2°, 338.2°

Bl

Bl

MI (sec’® = 1 + tan0)

M1 (grouping terms and attempt
to solve quadratic

(a tan® + b)(c tanO + d)

with ac = coefficient of tan’0
bd = constant term, or correct
formula)

Al

B1 (56.3° 236.3°)

(56 —56.5) (236-236.5) (158 — 158.5) (338 —338.5)B1 (158.2°)

Subtract 1 for each additional value in each branch

2x+2xﬂ +2y+6yﬂ =0
dx dx

=——- (0.
dx x+3y( )
dy _ 6t _ 3
de 8 4t?
d(dy 3
d*y ar\dx s
dxz_ @ B 8r°
dt
_ 3
16¢°

14

B1 (338.2°)

[8]

B1 (ZxQ + 2y)
dx
dy

Bl (6y—=
(ydx

B1 (all correct)

M1 (lj Al (correct)
X

M1 (correct formula)

Al (F.T one slip in ﬂ)
dx
[7]



Alternative scheme for Q. 4(b)

(b)

(a)

(b)

(©

9
i P="x
) Y =5
dy 9
a2
dy_9 9
dx 4y 12t
_3
4¢*
(ii) _y_i_ 0 \/:xz
dx 4y \f 2
4.2
2
dzy:_l Zy2-_21 9
da*  4\2 4N2 572,
_ 3
16t°
:"‘-‘3—*
&
x=il
2
x>—, x<-=3
3

15

g
Hf

M1 (correct cartesian form and

attempt to differentiate)
1

(or differentiate y = \/gxz )

A1l (unsimplified form)

MI(correct cartesian and attempt

to diff.)

A1l (unsimplified F.T. form; one

. .dy
slip in —
p i )

B1 (left hand side)

B1 (right hand side, award only if
whole graph above x-axis)

B1 (both)

Bl (x>%)M1 Bx+4<-5)

Al
[6]



@ @) 2e>

(ii) xZ.l + 2xInx

= x + 2xInx
(i) 4(3x% +2) .6x
=24x(3x% + 2)°

_ cos x(cos x) — sin x(—sin x)

d
b —(tan x
®) a’x( ) cos? x

_cos’ x+sin’ x

cos’ x
1
=———=sec’x
cos’ x
d
©) x=tany, L =sec’y
dy
ﬂ 1
dx sec’y
B 1 1
I+tan’y 1+x?
Alternative 1 = sec’y &
dx
Q 1
dx sec’y
1 1

16

M1 (ke™) Al (k=2)

M1 (& f(x) + Inx g(x))

Al (f(r) =+, g(x) = 20)
X
Al
M1 (4(3x* + 2)° f(x), f(x) = 1)

Al (f(x) = 6x)
Al

M (cos f(x) —zsin xg(x)j
cos” x
Al (f(x) = cos x, g(x) = —sin x)

A1l (convincing)

Bl
Bl

B1 (convincing, must see

1 + tan’y for sec’y)
[14]

Bl

B1 (ﬂ , subject of formula)
dx

B1 (convincing)



@ @ %ln|3x +17] +0)
. 1 3x+2
(i1) = +0O
3
(ii1) - ! + 0O
5(5x+2)°
s
(b) - lcos(4x + zj
4 6],
( Sz 1 72']
=| ——Ccos—+—Ccos—
6 4 6
_1V3 143
42 42
= ? (= 0.433, correct to 3 decimal places)
.-‘fﬂ
¥ . Ao
z
o =
sl t!

17

M1 (k InP3x+7

| may be

b

omitted)

1
Al (k= —
( 3)

M1@£“5Auk=§)

1 (m,(o.e)k * 3] Al

g

Ml

k cos 4x+Z ,k:—l,_4,l,_l
6 4 4

1
Al (k= ——
( 4)

M1

[k cos% —kcos g, allowableksj

Al (C.A.0)
[10]

Inx
B1 (y asymptote)
B1 (1,0)

4in(x—1)

B1 (translation to right, necessary
to see (2,0))

B1 (intersection of asymptote at
x=1)

B1 (intersection in first quadrant)

[5]



9. Let

10. (a)
(b)
(©

Special Case

y=In(x-2)+3

y—3=In(x-2)

Range of f, g (1, ), (7,0) respectively (o.e.)
f(1) =2 and 2 is not in the domain of g.

fo(x) = 2x—=3)* + 1

2x-3y+1=3x"-6x+17

X —6x—7=0

x=-1,7

x =7 (-1 not in domain of g)

of(x) = 3x* —6x + 17
gives x> — 6x + 18 =0

and attempt to solve

18

Bl (y-3=In(x-2),0.e.)

MI (attempt to exponentiate and
isolate x)
Al

A1l (F.T one slip)
(4]

B1, B1 (penalise equality once)
B1

M1 (correct composition)

Al
Al (F.T. one slip)

Al (F.T. one slip)
[7]

Bl



Mathematics C4

Solutions and Mark Scheme

2
@)  Let 8’“_ o > _ A_ + f . ¢ M1
2x—172(x+2) 2x—1 @2x-17° (x+2)

8 +x-5=A2x— Dx+2)+B(x+2)+C2x—-1)> Ml

1

x=— B=-1, x=-2, C=1 Al
2
Equate coefficients of x*: 2A +4C =8
A=2 Al
(b) 2 dx—J ! 2dx+f ! dx
2x—1 2x-1 x+2
=1n|2x—1|+;+ln|x+2| +0) B1,BI, Bl
2(2x-1)

(no need for modulus)

[7]

(1-2x) e 1+ (— %)(— 2x)+ [— %j(— %)%(— 2%) H .

:1+x+§x2+ ........ B1(1+x)B1(§x2)
2 2
Expansion valid for |x|<% B1

T I S S 1) B1 (F.T one slip)

4 8 128 128

1
3128
4 147

3 - 226 B1 (C.A.O)

T 147
[5]

19



8x+3y+3xﬂ—2yﬂ=0
dx dx
dy _8x+3y
dx 2y-3x
__B
4

Equationis y-1= —% (x=2)

(a) 2sin6B cosO = cosO
) 1
cos0 =0, sinf = —
2

6 =90°, 270°, 30°, 150°

(b)  Using Rsin®+ o) withR =17, o = 14.04°

sin (6 + 14.04°) = 2

V17
0 + 14.04° = 29.02°, 150.98°

0 =14.98°, 136.94°

4
r 2
4
Volume= 7« \/;+— dx
(&)
1

4
,,
= [x+8+§jdx
J X

1

P 4
= 7{%+8x+16lnx}

1
= 72'(31%4— 161n4j

168.6

Q

20

dy

Bl (2y—=2
(ydx

B1 3y + 3xﬂ)
dx

B1(C.A.O0.)

B1 (F.T one slip)
[4]

Ml

A3 (-1 for each omission)
(—1 for each additional
value)

MI1 Al Al

B1 (1 value)

B1, Bl
[10]

Bl

Ml

Al (C.A.0) (5]



(a)

(b)

(a)

(b)

day _2p _
dx 2

Equation is
y-@*+3)=px-2p-1)
px—-y=p’+p-3

2p+3 =p2 +p-3
pP-p-6=0

p=3,-2

Choose p = -2 (2" quadrant)

Tangentis 2x +y =1
u=2x-1,du=2dx

whenx=0,u=-1; x=1,u=1

1
J(u+l) o du
—Lt —_—
2 2
-1

|
" +u’)du

2 2

(1) chos 2xdx = xsin 2x - f sin 2x dx

_ xsin2x L cos 2x

+C
2 4 *+0)
(ii) chos2 xdx = fx(1+c—;)s2x)dx
x*  xsin2x cos2x
="+ + +
4 4 g O

21

M1 (ﬂ = X., one correct)
dx x
Al
M1

Al (convincing)
M1
Al

A1l (FT one slip)

Al (FT candidate’s
values)

(8]

M1 Al (no limits required)

ml

Al

Al (F.T. one slip)

MI Al Al

Al (F.T. one slip)

MI Al

Al (F.T. first result) [12]



(a)

(b)

(©

(a)

P

dt
[~ s
P

In P =kt (+C)
t=0,P=Py InPy=C

In P =kt + InPy

In ﬁ =kt
PO

ﬁzek,
PO
P=P,é"
1.2P0=P0 €2k
2k=In1.2
k= l1n1.2
2
T=11112 ~7.6
—Inl1.2
2

(1) OP = OA + AAB
=5i+j + 2k + A (-12i + 3j - 3k)
r=5+j+2k+\(-12i + 3j - 3k)
(i) Point of intersection:
5-12A=-1+2p

1+3h=7-5u
1

A=—,u=1
3¢

Position vector =i + 2j + k

22

Bl

Ml

Al

Ml

Al

A1l (convincing)

M1 (attempt to find k)

Al

ml Al (F.T. one slip)

[10]
Ml

Bl (AB)

Al (must haver, F.T. AB)

Ml

Al

MI A1 (CAO)

B1 (candidate's
parameters)



10.

()  Gi+4j+k).G -2+ 5k
=3-8+5=0

.. Vectors are perpendicular

X —10x+25<0
(x-5)<0

x — 5 not real

(x not real)

Contradiction

SO X+ EZ 10
X

23

Ml

A1l (value and conclusion)
[10]

Bl
B1

Bl

Bl

[4]



A/AS Level Mathematics - FP1 — June 2005 - Markscheme

1 x+1+i)=2x+i(y-2) M1
(x+1)*+y? =4[x> +(y-2)"] MIA1
x2+2x+1+y? =4x> +4y* =16y +16 Al
3x2+3y? =2x-16y+15=0 Al

2 S, =4>"r =4y r M1
=l r=|

_ 4n"(n+1)” 4n(n+l) ALAL
4 2
=n(n+1)(n* +n-2) MI1AL1
=nm-Dnn+1)(n+2) Al
1 1
3 fix+ h)-f(x)= > - MIA1
(x+h)" +x+h x" +x
X2+ x—=[(x+h) +x+h] .
= - —— ml
[(x+h) +x+hl(x" +x)
_ —~h(2x+h+1) Al
[(x+h) +x+h](x" +x) ‘
li -
£lx) = im 2(2x+h+1)7 M1
h—0[(x+h)" +x+h](x" +x)
_ el K
(x" +x)
1 0 1
4 (a) Matrix of translation= |0 1 2 Bl
0 0 1
01 0
Matrix of reflection=|1 0 0 Bl
0 0 1
1 0 140 1 O
T-Matrix=|0 1 231 0 0 M1
0 0 140 0 1
0 11
=11 0 2| Al
v ot

24



(b) Fixed points satisfy

0 1 1i=x x
1 0 20y|=|y
0 0 1|1 1

givingy+1 =xandx+2=y
These equations are inconsistent so no fixed points.

The proposition is true by inspection forn = 1.
Assume the proposition is true for n = £.

Consider
1 1“‘_1 1 2" -1]
02 Jo 2* J

28 142"

2. 2"

2k+l _
2,<vl

!
|

So, if the proposition is frue for n = /c, it is also true forn =k + 1.

Extra mark for goods presentation

METHOD 1
If 1+iisaroot,sois1-1.
So, x —2x +2 is a factor of the cubic.
Using long division,
x+4
X =2x4+2 ) x+2x7 4+ hx+
x*—2x' +2x
4 +(L-2)x +p
4x° - 8x + 8
It follows that A -2 =-8so L =-6

And p=38.
Since the sum of the roots is -2, the other root is —4

METHOD 2
Substituting 1 + i,
A+1) +20+D)* + M1+ +pn=0
1+31+31% +1) +2(1+ 2 +i) + 21+ +p =0
2+i+tpu=0andA+6=0
A=-6andp=28
Since 1 +iisaroot, sois | —1.
Since the sum of the roots is —2, the other root is —4.
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ml
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Bl
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M1
Al
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Al
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M1
Al

MIA1

Al
MIA1
Bl
MI1Al



5 7 (a) Consider z = 1 giving x+1iy =

w u+iv
M1
_u-—iv
u’+v°
Taking real and imaginary parts,
X = and y = i
u? +v? u’ +v?
(b) Substituting,
u’ v
2 2\ 2 + 2 252 =
(u”+v)" (u +v")’
giving  u’ +v’ =172
6 8 Wenotethat oo+ p+y=2
By tya+ap=3
and afy =-3.

Consider -4+ 4 L - @FB+Y
By ya apf oy
=-2/3
ST 1 I
Consider €L . L + £~ 4 —. !
yoo af  of By Py yo
By +yo+ap
=1/3
Consider LL_}« -1/9
By yo af
The required equation is
5
3 39

9 (a) Det=1(A-15)-2(L-9)+5-3)= -1 +5
Matrix is singular when A = 5.
(b)(i) Using reduction to echelon form,

1 2 1l"x 1
10 =1 2)yi=1
0 -1 2{2 1
Putz = a.
y=2oa-1
x=3-50
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(ii)

Det(A) =

Cofactor matrix =

Inverse matrix =

(

-

-12

L
2

x
Y
z

—-12
6
2

27

1 5

0

I

27

51
-2 2

Bl

MI1A]

MI1Al

M1

Al



Mathongbics M1 (Jume 2005) EINAL

M O "k—s S(J’\ LW\l

0
—_—
v e = 3 6
—
Va VQ
(o npenvakton ﬁ b b My
Im -+ 0. = mVa ¥ mVa A
Va + Vg s 9
Rosbitudra g Hi
Va - V4 = - 06{p=-2) Al
e \Iﬂ + \/g = l-2
Cubhatk 2va = 0% wl |
(6’»&%} [ ‘{30‘“\ M Sv}
QW jj first  ball = Va =0 W\&“

Sped g o batl = vy = 46 S ek A
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(&)
Vw’tﬁm;iﬁ\f\ M\
A3
b ‘ : .
o !5 s 20 ﬂg}
10 = 1O
U;) A = e "
3
2 e
= e MS
: Al
@ Distomee A8 = (1%x ‘53 * ’i %30 ( 19 4-‘03 * ;i’ % La-S( 1o xﬁfz@B M
= 2710 + H20 + LS
= 13 f:>5 WA . ” N
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-1
O S
xzsaj
{.05 NLL W\j - T = ma. M\
RS0 4.8 =~ 1625 = 12500 &l
Y
a = 05 ms L0 Al
R
(:E;) Ll $&
i
o
2.@6’3
fmﬁij - R = 200e 8t
R = 200(4.3,0.5;)

IR60 N Pt s a8

Greummmesssesrcm )

30



&
R e
T
TSN 4 “%\ S——r
X a
3 AT i\

(¢) Fo & 45 - T = 3o
Fw 8 T - Sj = Sa
b 18 - T = 2
(8 * &EM«\;{K ko solue
- ;63 L = Sa Soma T, &
Reo = 18 = 5249
-3
a = 3.25 wms
T -

5%86.¢ 4 $X3.2%5

£5-2% o
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5.

(&) !\A/.vmg Vs W 2as widh vae 10, as= (£)a.% , $ = &y o-% L
% . A1
10 = w4 2x4.8 x 0t
mo= Qb ms Lo Al
(o) joke = 3.5

e = 0358 &1

() Clwpulse 1T1 = 07 (1o+3.5) "

D3 N(ﬁ}é " j :?Wso wlee P WP s a 35733”’ 1

¥

(@f) W ve w4al IR N = 3:S o (i)Q-%" 0.5 ®™l

Vs 3.5 = 4.8 x0-5 Al
B e et
S\Q,ud ) I He m{‘ ] movlnj Ao ww wewd s At
O uig s=ut +hal win seo, weds, as(DaE
T o = 38t - weqtt Al
t = '% 8 Ael

(= o3 )

32



) 2_00 .
(e
F o

(uv) Q= |1.Sjbosd
B o= 64 K125 %98 s 20°

- ntsl)

A, £ &
(b\ N2L divn e .ol j Y (R
45 = = - n.-Sjm/’n A o= 12-Seo
L
o = 05 S{WQ ms €00
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Rpoloe to Hu w‘ng
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Y
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M ixj pibnda

153

Mﬁukmi &Mﬂ\@

36

1%

= &0 pam o
20 N

+ bOwseh ~ 27
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101

N

34

e

-\ Y
o (50

. ‘ Q 44;{
tan' (35

D
1¢- 5%

et

ton Y

I

Hi\

Mt

ﬁ&\f

é\if

At

At



(o)

{(b)

A

c

' B

-

O%j

R
T‘)L
)

X‘Sj

6

.

:
.

O‘LH}

A R = 0'§j + l'Sj +0.5j .f.o.gj
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New Sullabusg

o
Modhondtics M2 ( Jume 200 5)

Marks Schewa

JIS)

(b)

T » (13 ~0R)
0-8
AN X 05
L q-¢ v
) 7@'H“T\L
L 184 % 05"
Elontie émug:j = 5 * .,«mmmm

= 12257
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2{a) Vo= Ja at Ml
= (w6t at

v = wt -3t + ¢ Al

tz=o0, v=i ¢ = M At

Vo= okt -3% 4+ R

() § = jvd‘t: M
R
.ot - B ant 4e Al
’QM’}, %%@) &m0 Al
s = -t wt
() Podide ob st = ve o M1
Wt M = O
(3t + 2 )t -~ 2) =0
t = a fil
Ay b=2 S = af2) - 93 v i ()
= ¢ Al
(d) Whw t=3 VoE (3) = 3(3) 4 v ey
SP-M = i Bl
o = W - 6(3) B

= - Qﬂ*&

Mjam , 0O Ma&% 1o W.i\ﬁ)ivsw inwtasiyﬁ pY]
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R
& nsoq
P
(0‘) T = 7 watd
Ao X\boo
= 1.5
= HoOoO N
ML with a4 =0 dimn. oved | Mjwu/a
T - R = zzs?jma
H000 - 1850 = 1250 x 9.8 pndl

P O = 0.2

b
& 2 WS
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3
K.E ok A = 3 ox AKO X2

= kR0J

PE. = mah uned,

L@\M&@,& on PE = 20 X .8 (30 -21) = (aggmx)
w D é:ﬁm;mﬂ reustome = 132 A2%

= 16l J

W ol - @vm%:j P v?thrg\e_

Ve
w0 4+ 18816 ~ n6ig = Fxawo vy

ul
v = 8 ms

et R s
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-
- -~

T RN mat = 0.8
A ‘

(&‘}O\ thy = 2. 5 avn &

At
. 1a-b
Wj s = uwl « 'é:at’m with S = W1 s 1a.6(c) ‘&aiQ-% My
L
pe-t = la6t - WAt Al
£~ wt 43 =o0 m
(& - ﬁ)({w '”gﬁ‘) = O
*%;* & ] ) 531 A{H
() Yy = 245 wosd Bl
a R |
4 = pe-1 (3 1) oy
=28 % m P s

(b) Mm«ﬂ va utal with we 14.6,

=k9.8, t:o0.1g )

V = 166 - 9.8 %018
= 1a.3§ Al

9. L

SW = le-ZS a e ]
= 1004 ms” fe v fi
-1 I‘LZS') pAY

Ditlsn 6 = fowm ( -

= 39.8



blod. @T? e £ = (z‘t-»S)L + (’c~3)j + (1-2t)k

0P = (2t-5) 4 (t -3) + (1-2%) MI
»  wt -q0t + 2§
v+ -6t o+ 9

+ b ~2gt + u9

Q%:l -~ gt + €3 w»whwlvj Al

P w desest Yo 0 whim 0P 1 mava mam M1
d . . )

0?: (o° ) =0 + d,%m‘hb.lﬂw i

ﬁ%{} had '5“‘" = 0

t @ 3 a1
(b) * = (-5 «3& v 1R) ¢ (28] -2R)t @,fjmma M
D A ) +i} -2k  wwtant Al
.
M ool N

(&) W P v dosest o 0

ms’? .
of = i+ R Bt
L
o . ¥ = 2t - 2 Ml
=0
C@);w]ﬁa;;fg \rdodljﬂ P W L to of Al
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1.

() fwsolve vGlieal \\j

¢}
R tog 28 =

= (AL{.%'“‘ g() N

( m NaL s zewntadl \j

N 0
Q P 25 = NN
1
o - Li'z
-
1
boo X 6.9 _ 2
<F_m»...ﬂv,:,.,f_w._-.vi.ml,._i,a 2 P 2 So = bob A WN\;"M
w§2gt
f Wy wses’
a-8 w28
= 3%6 - 01 w
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(o) lowatw iip eﬁ M‘% vy

" ~
W}),W\‘ s = -%:W\\) - mgja.()«!.;,gm@: Al
VT s i TRk 6 a
%
V
" R e el vy
R -
= s

0.W< e 4 1 U m‘v\@) * 4.8 m O

= 30 4 S€.Qavn b + 20.% v O

3 = A0 4+ -2 D) )
L 10
(<) =0  whw & = 8w { - m) M
- laa. €q°
Gl 6w aa.ga’ £y
Masple leantn Y4 o,wkau. We bow!l &b 1a.¢a® above
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(S}

Mark Scheme for S1 (New Syllabus) June 2005

(Sj ﬁ

X

5 4 6 4 2 )71

() Prob = —x —x o x3 = (0364) (or ~7—xt) MI1AIAl

[M1 mult probs, Al for 3, Al ans OR M1 ratio of combs, Al correct, Al ans]

5 4 3 2 5) (11
b) P(3 boys) = —x-—x— | —| (or / B1
R TR (33) C {3] (3}
6) (11
P(3 girls) = -«§~><~Sﬁ><i hd (or / B1
11 10 9 33 303
P(3 same gender) = Sum=% (0.182) | MI1A1l
20+30+30 8
a)(i)P4)= —————=— M1A1
(a)(1) P(4) 5o T
(i) EITHER P(B!A)Z 20 1 M1A1

20+30+30 4
0= P(ANB) 20/150 1
| P(B)  80/150 4

[MO if A,B assumed independent in numerator]
15+20+30+30 19

|
|
r

OR  P(B

(i1i) EITHER P(4UB) = =— MI1A1
150 30
OR P(AVUB)=P(A)+P(B)—-P(AN B)
_80+35-20_ 19
150 30
(iv) EITHER P(B) = 1—35% # P(B]A) MIAl
OR P(AN B)(2/15) = P(A)P(B)(28/225)
so not independent. Al
(@ % Bl
b Axllol MIA1
2 2 2 8
(c) 2, 1/8, 1/32 MI1Al
(d)  Prob= 1z 2 MI1A1
1-1/4 3
1510
(a)(i) P(X=10) = e“S.W =0.049 (0.1185 - 0.0699 or 0.9301 — 0.8815)
MIA1
(i) P(XY < 12) = 0.1848 MI1A1
(b) We require P(X'>21) = 0.083 MIA1
(¢) Reqd number = 25. [Award B1 for 24 or 26] B2

45



(@)

(2)(i) P(+)= 0.01 x 0.9 + 0.99 x 0.05 = 0.0585 MIAIAl
[M1 Use of Law of Total Prob, Al all correct, Al ans]
(i) P(Not D } +) = 099x0.05 _ 0.846 (cao) BIBIBI
0.0585
(b) The probability of not having the disease given a + result is too high. Bl

™ 1

(a)(i) Binomial Bl
(i1) Mean = 10/6, Variance = 50/36 BIB1
10 9 8 2
10 10 :
(ili) P(X<2) = 2 + —5~] [l + EARE MIAL
6 1 6) 6 2 N6)\6
=0.775 Al
(b) Yis B(81,1/36) ~ Po(81/36 or 2.25) BIBI1
225 2.25°

P(Y=4)= e x i M1

=0.113 Al

(a) 2 +3+4+5+6)=1giving k= 1/20. , MI1A1
[Accept verification]

(b) Mean:%(lx2+2><3%3><4+4><5+5><6):3.5 MIAL

E(X2)=§16(1 x2+4x3+9x4+16x5+25x6)=14  MIAl

Var=14-35"=1.75 Al
(¢) Possibilities are 2 and 2, 1 and 3 (si) Bl
Prob:m]w(3><3+2><2><4) MIAl
400
=0.0625 Al
d) E(X)=2x35+3=10 MIAl
Var(Y)=4x 1.75=7 MI1A1l
(a)  F(0.8)=0.8192 Bl
F(0.2) = 0.0272 Bl
Prob = 0.8192 — 0.0272 = 0.792 (FT on 1 slip) Bl
(b)  F(0.45)=0.241, F(0.46) = 0.255 B1BI
so the root of F(g) = 0.25 is between 0.45 and 0.46. Bl
(c) f(x) = Deriv of 4x° —3x* M1
=12x*(1-x) Al
(d) E(Y) = 12£x.x2(1 — x)dx MIA1
4 57!
-1 Al
4 5|
=0.6 Al
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(VS

Mark Scheme for A/AS level Mathematics - S2 (New Syllabus) — June 2005

(a)

f=§§:73.5
12

95% confidence limits are

(b)

@)

(i1)
(iif)

(b)

(a)

73.5+1.96 E
V12

giving [71.2,75.8].
Her belief is supported because 75 is inside the interval.

6

Prob = eks.i— =0.146
6!

[Or using tables 0.7622 - 0.6160 or 0.3840 — 0.2378]
Prob = 0.146° = 0.0031
T is Poi(15)

15!8

18!

[Or using tables 0.8195 - 0.7489 or 0.2511 —0.1805]
T is Poi(260) ~ N(260,260)

Prob = ¢, =0.0706

= 24057260
“ V260 )
Prob = 0.8869
L 192705, 67=T0_ s
6 6
Prob =0.93319 — (1 — 0.69146) or 1 — 0.3085 — 0.0668
=0.625

Mean =2 x 50 —-70 =30

Var =4 x25+36=136
Prob=P(X>2Y)=PR2Y -X)<0

0-30
z m 2.57
Prob = 0.00508

E(Total) =3 x 70+ 6 x 50 =510
Var(Tot) =3 x 36 + 6 x 25 =258

Total is N(510,258)
500-510
\258

Prob = 0.7324
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(a) Hy,:p=1.5 versus H :p<1.5 B1

(b)(1) The critical region. : B1
(ii) SL = P(Accept H, H, ) Bl
Under Hg, X is P(45) = N(45,45). MIA1
z= Mz—l.@ AlAl
V45
SL =0.0778 Al
(a)(1) H,:p=0.45 versus H, : p <045 B1
(ii) Under H,, X (no. germinating) is B(50,0.45). M1
p-value = P(X < 18] p = 0.45) ml
=0.1273 Al
(ii1) We find that, when p = 0.45,
P(X<14)=0.0104 and P(X' < 13) = 0.0045 M1
So Max X =13 Al
(b)  Under Hy, X is now B(500,0.45) = N(225,123.75) MIAL1
__202.5-225 ALAL
- 12375
=-2.02 Al
p-value = 0.0217 Al
We conclude at the 5% level that the proportion germinating is less
than 45%. Bl
(a) H,:p, =p, versus H, i, #H, ) Bl
(b) Tg=105.1, £b=86.7 or g=13.1375,h =14.45 BI
The appropriate test statistic is
Ts= E20 | Mi

11
G| —+—
m n

_ 105.1/8-86.7/6

ATAl
1.5 1 + !
8 6
= -1.62 Al
tabular value = 0.0526 Al
p-value = 0.1052 Bl
(¢) Insufficient evidence to conclude that the means are different. Bl
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(a) The density function is
f(6)=3/n for 0 <6 <m/3
=0 otherwise

(b) H = 2sinf
(i) P(H<1)=P(sind < 11\2)
=P(0 < 7/4)
= ﬂzi: 0.75
/3

n/3
(ii) (i) = > jzsm 0do
T 0

[-2cos6];”

3w a|w
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