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INTRODUCTION

The marking schemes which follow were those used by WJEC for the Summer 2014
examination in GCE MATHEMATICS C1-C4 & FP1-FP3. 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.

WJEC regrets that it cannot enter into any discussion or correspondence about these
marking schemes.
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C1

1. (a) 1) Gradient of AB = increase in y Ml
increase in x
Gradient of AB=—-"/, (or equivalent) Al

(i1) A correct method for finding the equation of AB using the
candidate’s value for the gradient of AB. M1
Equation of AB: y—-3=- ', (x—12) (or equivalent)

(f.t. the candidate’s value for the gradient of AB) Al

(b) 1) Use of gradient L x gradient AB = —1 Ml
Equation of L : y=2x-1 Al
(f.t. the candidate’s value for the gradient of AB)
(i1) A correct method for finding the coordinates of D M1
D4, 7) (convincing) Al
(111) A correct method for finding the length of AD(BD) M1
AD =45 Al
BD =80 Al
(¢) 1) A correct method for finding the coordinates of £ Ml
E(8, 15) Al
(i) ACBE is a kite (c.a.0.) Bl
2. (@ 33+1=@B+DGV3+T) M1
5N3-7  (5V3-1(5V3 +7)
Numerator: 45 + 213 + 53 +7 Al
Denominator: 75 -49 Al
3V3+1=2+13 (ca0) Al
5N3 -7

Special case
If M1 not gained, allow B1 for correctly simplified numerator or

denominator following multiplication of top and bottom by 5V3 — 7

b))  V12x\24 =122 Bl
V150 = 5V2 Bl
V3
36 =182 Bl
\2
(V12 x \V24) + V150 — 36 = —\2 (c.a.0) Bl

V3 2

© WIEC CBAC Ltd.



3. (a)
(b)
4 (@)
(b)
5 (@)
(b)
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dy=2x-8

dx
(an attempt to differentiate, at least one non-zero term correct) M1
An attempt to substitute x = 6 in candidate’s expression for dy ml
dx
Value of dyat P =4 (c.a.0.) Al
dx

Gradient of normal = -1 ml

candidate’s value for dy

dx

Equation of normal to Cat P: y—-2=— l/4(x —6) (or equivalent)
(f.t. candidate’s value for dy provided M1 and both m1’s awarded) Al

dx
Putting candidate’s expression for dy =2 Ml
dx
x-coordinate of O =5 Al
y-coordinate of Q =—1 Al
c=—11 Al
(f't. candidate’s expression for dy and at most one error in the
dx

enumeration of the coordinates of Q for all three A marks provided
both M1°’s are awarded)

(1+x)°=1+6x+15x"+20x +. ..
All terms correct B2
If B2 not awarded, award B1 for three correct terms

An attempt to substitute x = 0- 1 in the expansion of part (a)

(f:t. candidate’s coefficients from part (a)) M1
1-1°% 1+ 6x0-1+ 15 x 0-01 + 20 x 0-001
(At least three terms correct, f.t. candidate’s coefficients from part (a))

Al
1-1°~1.77 (c.a.0.) Al
a=4 B1
b=-1 Bl
c="7 Bl

An attempt to substitute 1 for x in an appropriate quadratic expression
(f't. candidate’s value for b) M1
Greatest value of 1 =1 (c.a.0.) Al
4¢° - 8x+29 25



6. An expression for b — 4ac, with at least two of a, b, ¢ correct M1

b* —dac= 2k -4 x (k— 1) x (Tk—4) Al
Putting b* — 4ac < 0 ml
6k’ — 11k +4>0 (convincing) Al
Finding critical values k = 1/2, k= 4/3 B1

A statement (mathematical or otherwise) to the effect that
k<'ork>%, (or equivalent)
(f't. candidate’s derived critical values) B2
Deduct 1 mark for each of the following errors
the use of non-strict inequalities
the use of the word ‘and’ instead of the word ‘or’

7. (@)  y+8y=-30x+8x)+8(x+dx)—7 Bl
Subtracting y from above to find 5y M1
8y = —6x8x — 3(8x)> + 88x Al
Dividing by 6x and letting 6x — 0 M1
dy = limit oy = —6x+ 8 (c.a.0.) Al
dx ox— 0 Sx

(b) dy=9x5xx"™-8x-1xx* B1, Bl
dx 4 3
8. Either: showing that f(2) =0
Or: trying to find f(r) for at least two values of r M1
f(2)=0 = x—2isa factor Al
f)=x- 2)(6x2 + ax + b) with one of a, b correct M1
f(x) = (x—2)(6x* —x—2) Al
) =(x-2)Bx-2)2x+ 1) (f.t. only 6x> + x — 2 in above line) Al
x=2,h,~"h (f.t. for factors 3x +2, 2x + 1) Al

Special case

Candidates who, after having found x — 2 as one factor, then find one of the
remaining factors by using e.g. the factor theorem, are awarded B1 for final
4 marks
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-1.2)

™

(~5,0) 0 (3.0)

X

Concave down curve with y-coordinate of maximum = 2
x-coordinate of maximum =—1
Both points of intersection with x-axis

(i1)
y
A
» X
1,0 o (7,0)
(3’ - 4)
Concave up curve with x-coordinate of minimum = 3
y-coordinate of minimum = —4
Both points of intersection with x-axis
(b) x=3 (c.a.0.)

© WIEC CBAC Ltd.

Bl
Bl
Bl

Bl
Bl
Bl

Bl



10. (o)

(b)

(c)
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dy =3x* + 18x + 27 Bl
dx

Putting derived dy =0 M1
dx
3x+3°=0=>x=-3 (c.a.0) Al
x=-3=y=4 (c.a.0) Al
Either:
An attempt to consider value of dy at x =—3 and x =—3" M1
dx

dy has same sign at x =—3 and x=-3"= (-3,4)isa
dx

point of inflection Al

Or:

An attempt to find value ofiy atx=-3,x=—3 andx=-3" M1
A2

+

d*y = 0 at x =—3 and d’y has different signs at x =—3 and x =—3
dx® dx’®

= (-3, 4) is a point of inflection Al
Or:

An attempt to find the value of y at x =3 and x = - 3" M1
Value of yatx=—3 <4 and valueof yatx=-3">4=(-3,4)isa
point of inflection Al
Or:

An attempt to find values of iy and iy atx=-3 Ml

e dx’

d>y=0and d’y # 0 at x = —3 = (-3, 4) is a point of inflection Al
dx’ dx’

=34

Gl




1. (a)

(b)
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C2

1 0-301029995
1-5 0-544068044
2 0-698970004
2-5 0-812913356
3 0-903089987 (5 values correct) B2
(If B2 not awarded, award B1 for either 3 or 4 values correct)
Correct formula with 2 =0-5 M1
I~0-5x{0-301029995 + 0-903089987
2 + 2(0-544068044 + 0-698970004 + 0-812913356)}

I~5-31602279 x 0-5 +2
I~ 1-329005698
I~1-329 (f.t. one slip) Al

Note: Answer only with no working earns 0 marks

Special case for candidates who put 4 =0-4

1 0-301029995

1-4 0-505149978

1-8 0-643452676

2-2 0-748188027

2-6 0-832508912

3 0-903089987 (all values correct) Bl
Correct formula with 2 =0-4 M1
I ~0-4 x{0-301029995 + 0-903089987 + 2(0-505149978 +

2 0-643452676 + 0-748188027 +0-832508912))

I~6-662719168 x 0-4 =2
I~1-332543834
I~1-333 (f.t. one slip) Al

Note: Answer only with no working earns 0 marks

3
rlog 10 (Bx — 1)2 dx ~2-658 (f't. candidate’s answer to (a)) Bl

1



2 (a)
()
()
3 (a)
(D)
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4¢0s°0 +1=4(1 —cos?0)—2cos O

(correct use of sin’@ = 1 — cos 2(9) Ml
An attempt to collect terms, form and solve quadratic equation
in cos 6, either by using the quadratic formula or by getting the
expression into the form (a cos @ + b)(ccos 6 + d),
with a x ¢ = candidate’s coefficient of cos’d and b x d = candidate’s

constant ml

8cos’0 +2cos 0—3=0= (2cos @ —1)(4cos @ +3) =0

=cosfd =1, cos@=-3 (c.a.0) Al
2 4

0 = 60°, 300° Bl

60 =138-59°,221-41° B1 B1

Note: Subtract 1 mark for each additional root in range for each
branch, ignore roots outside range.
cos @ =+, —, f.t. for 3 marks, cos 8 =—, —, f.t. for 2 marks
cos @ =+, +, f.t. for 1 mark

a +40° =45°,135°, = a =5°, 95° (at least one value of @) Bl
a—35°=60° 120°, = a =95° 155° (at least one value of @) Bl
a =95° (c.a.0.) Bl
Correct use of sin ¢ = tan ¢ (o.e.) Ml

cos ¢
tan ¢ = 10 Al

7
¢ =55°,235° (f.ttan ¢ = a) Bl
Yy = _x (oe) (correct use of sine rule) Ml
“Is 317
y=1Tx (convincing) Al
10-52 =x" +y* =2 xx x y x (" "lgs)
(correct use of the cosine rule) M1

Substituting 1-7x for y in candidate’s equation of form

10-57 =" +y" £2 xx x y x /gs Mil
10-5% = x> + 2-89 x* + 0-52x° (0.e.) Al

x=5
(ft. candidate’s equation for x* provided both M’s awarded) Al



(b)

()

(b)
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Sy=a+a+d]l+...+[a+ (n—1)d]

(at least 3 terms, one at each end) Bl
Sy,=la+(n—Dd]+[a+(n—-2)d]+...+a
In order to make further progress, the two expressions for S, must
contain at least three pairs of terms, including the first pair, the last pair
and one other pair of terms
Either:
28, =la+a+(n—Dd]l+[a+a+(n—1)d]+...+ [a+a+ (n-1)d]
Or:

28, =[la+a+ (n—1)d] n times Ml

28, =n[2a + (n— 1)d]

Sy =n[2a+ (n-1)d] (convincing) Al
2

n[2x3+(n—-1)x2] =360 M1

2

Rewriting above equation in a form ready to be solved

2n* +4n 720 =0 or n” + 2n — 360 = 0 or n(n + 2) = 360 Al

n=18 (c.a.0.) Al

a+9d="7x(a+2d) Bl

a+7d+a+8d=280 B1

An attempt to solve the candidate’s linear equations simultaneously by

eliminating one unknown M1

a=-15,d= 6 (both values) (c.a.0.) Al

ar +ar* =-216 Bl

ar* +ar’ =8 Bl

A correct method for solving the candidate’s equations simultaneously
e,g multiplying the first equation by 7 and subtracting

or eliminating a and (1 + r) M1
—216r° =8 (0.e.) Al
r=— 1/3 (convincing) Al
ax(='"1)x(1="5)==216=a=972 B1
So=__972 (correct use of formula for S,

1-(— 1/3) f.t. candidate’s derived value for a) Ml
S =729 (f:t. candidate’s derived value for a) Al



6. (a)
(b)
7. (a)
(b)
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5x£—7xx3/2 +c Bl1, B1

1/4 3/2
(=1 if no constant term present)

i 16-x=x+10
An attempt to rewrite and solve quadratic equation

in x, either by using the quadratic formula or by getting the

Ml

expression into the form (x + a)(x + b), with a x b = candidate’s

constant
x—-2)(x+3) =0=>x=2,-3 (both values, c.a.0.)
y=12,y=7 (both values, f.t. candidate’s x-values)

(i) Use of integration to find the area under the curve
(16dx=16x, [(**dx= (1/3)x3, (correct integration)
J
Correct method of substitution of candidate’s limits
2

[16x — (1/3)x’] = (32— 8/3) — (- 48 — (-9)) = 205/3

-3

Use of a correct method to find the area of the trapezium
(f.t. candidate’s coordinates for A, B) M1

ml
Al
Al

Ml
Bl

ml

Use of candidate’s values for x4 and xp as limits and trying to
find total area by subtracting area of trapezium from area under

curve
Shaded area = 205/3 — 95/2 = 125/6 (c.a.0.)

Either:

(5)6/4 — 2) log 103 = log 107

(taking logs on both sides and using the power law) M1
Sx =(dog 07 +21og03)

4 lOg 10 3

x=3-017 (f.t. one slip, see below)
Or:

5x/4 -2 =1log37 (rewriting as a log equation)
S5x/4 =log37+2

x=3-017 (f.t. one slip, see below)
Note: an answer of x = —0-183 from 5x = (log 07 —21log 93)

4 10g 1()3
earns M1 A0 Al
an answer of x = 0-183 from 5x = (2log 03 —log07)
4 log 03

earns M1 A0 Al

Note: Answer only with no working earns 0 marks

1) b=d (relationship between log and power)
G) a=b" (the laws of indices)
logya =1/5 (relationship between log and power)

ml
Al

Al

Al

M1
Al
Al

Bl
Bl
Bl



8. (a)
(b)
9 (a)
()
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(1) A correct method for finding the length of AB

AB =20

Sum of radii = distance between centres,

.. circles touch

(i) Gradient AP(BP)(AB) = inciny

inc in x
GradientAP= 9-5 =-4 (0.e)
-2-1 3

Use of Mgy X Mg = —1
Equation of common tangent is:

y=5=3x-1)
4

(f:t. one slip provided both M’s are awarded)

Either:

An attempt to rewrite the equation of C with Lh.s. in the form

(x—a)+(y-b)
x+2°+(y-37>=-17

(0.e)

Impossible, since r.h.s. must be positive (= r*)

Or:

g=2,f=-3,c=20and an attempt to use 7* = g* + f* — ¢
2

rr=-7

. . 2 ..
Impossible, since " must be positive

(1) Area of sector POQ = '/, x r* x 0-9
(i1) Length of PS = r x tan(0-9)
(i11))  Area of triangle POS = U x rxrx tan(0-9)

(f:t. candidate’s expression in 7 for the length of PS)

Uy x rxrxtan(0-9)— '/, x ¥* x 0-9 = 95.22

(f't. candidate’s expressions for area of sector and area of triangle,

P = 2x%x9522
(1-:26 — 0-9)
r=23

at least one correct)

(o.e.)

10

(c.a.0.)

(f.t. one numerical slip)

M1
Al

Al

Ml

Al

Ml

Al

M1
Al
Al

M1

Al
Al

Bl
Bl

Bl

M1
Al

Al



C3

1. (a) 0 2-197224577
0-75 2-314217179
1-5 2-524262696
2-25 2-861499826
3 3-335254744 (5 values correct) B2
(If B2 not awarded, award B1 for either 3 or 4 values correct)
Correct formula with 2 = 0-75 Ml
I~0-75 x {2-197224577 + 3-335254744
3 +4(2-314217179 + 2-861499826) + 2(2-524262696)}

I~31-28387273 x0-75 +3
I~7-820968183
I1=7-82 (f.t. one slip) Al

Note: Answer only with no working shown earns 0 marks

() 3 3 3
(16 + 2¢)dx = (In(8 + ¢")dx+ (In2dx M1
J J J
0 0 0

3
(In(16 + 2¢") dx = 7-82 + 2-08 = 9-90

(f't. candidate’s answer to (a)) Al
0

Note: Answer only with no working shown earns 0 marks

2. 8(86C2(9 -1)-5 sec’d =7 + 4sec 6. (correct use of tan’@ = sec’d — 1) Ml
An attempt to collect terms, form and solve quadratic equation in sec &, either
by using the quadratic formula or by getting the expression into the form
(asec 8+ b)(csec O+ d), with a x ¢ = candidate’s coefficient of sec’d
and b x d = candidate’s constant ml
3sec’d —4secd—15=0= (Bsecd +5)(sec8—-3)=0
=secd=-5,secf=3

3
=>cosfd=-3,cosf=1 (c.a.0.) Al
5 3
0 =126-87°,233-13° B1 B1
0 =70-53°,289-47° B1

Note: Subtract 1 mark for each additional root in range for each branch,
ignore roots outside range.
cos @ = +, —, f.t. for 3 marks, cos 8 =—, —, f.t. for 2 marks
cos @ = +, +, f.t. for 1 mark

© WIEC CBAC Ltd.
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12

3. @ doh=4dy Bl
dx dx
d(8xy") = (8x)(2y)dy + 8y’ Bl
dx dx
d(2x*) =4x, d(9)=0 Bl
dx dx
dy= x-— 2y2 (convincing) (c.a.0.) Bl
dx y3 + 4xy
(b) dy=0=x=2y Bl
dx
Substitute 2y” for x in equation of C M1
9*'+9=0 (0.e.) (c.a.0.) Al
9y* +9 > 0 for any real y (o.e.) and thus no such point exists Al
4. candidate’s x-derivative = 2¢’ Bl
candidate’s y-derivative = — 8¢ + 3¢’ Bl
dy = candidate’s y-derivative M1
dx candidate’s x-derivative
dy= —8e" + 3¢ (0.e.) (c.a.0.) Al
dx 2¢
Putting candidate’s dy = — 1, rearranging and obtaining either an equation in
dx
both ¢’ and e, or an equation in e, or an equation in ¢ " . Ml
Eithere* =8ore =5
5 8
(f.t. one numerical slip in candidate’s derived expression for dy) Al
dx
t=0-235 (c.a.0.) Al
5. (a) d[In (3x2 -2x-1)] = _ax+b (includinga=0,b=1) Ml
dx 3x° —2x— 1
dln3x*-2x-1)] = __6x-2 Al
dx 3x° —2x— 1
6x—2=8x(3x" —2x— 1) (o.e.) (ft. candidate’s a, b) Al
12 ~8x° = Tx+1=0 (convincing) Al
() x=-0-6
x1 =—0-578232165 (x; correct, at least 4 places after the point) Bl
x; =—0-582586354
x3=—0-581770386
x4 =—0-581925366 =—0-5819 (x4 correct to 4 decimal places) Bl
Let g(x) = 12x° — 8x* — 7x + 1
An attempt to check values or signs of g(x) at x =—0-58185,
x=-0-58195 Ml
g(—0-58185) = 7-35x 10°*, g(~0-58195) =—7-15x 10°* Al
Change of sign = a =—0-5819 correct to four decimal places Al



6. (@ () dy=-1xO-4) " xf(v (f(x) £1) M1
dx 4
dy=—1x(9—4x") " x (-20x"
dv 4
dy =5x* x (9 —4x”) " Al
dx
() dy=(7-X)xf)-GB+2)xgx) (&), gx) =) Ml
dx (7-x°)*
dy=(7=x) x 6x* = (3 +2x)) x (=3x) Al
dx (7-x)
dy=_51x° (ca0) Al
dx (7-x°)°
b @
y
A
/2
> X
-1 (0] 1
—7/2
Gl
(i) x=siny=>dx=cosy B1
dy
dx = +V(1 — sin’y) Bl
dy
The +ive sign is chosen because the graph shows the gradient to be
positive El
dx =1 - Bl
dy
dy=_ 1 B1
de V(1 -x%

© WIEC CBAC Ltd.
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7 (a)
()
8 (a)
(b)

© WIEC CBAC Ltd.

Q) (cos (2 —5x)dx =k x sin (2 — 5x) + ¢
(k=1,"s,-5-"5 Mi

cos (2 —5x =—"/sxsm(2—x) +c
(cos (2 — 5x)dx =— /5 x sin (2 — 5x) Al
(ii) (4 dr=kx4xe? ¥+ k=1,-3, 5= Ml
3x-2
c
=— xe T+
(4 dr=—Y3xe* ™ Al
‘Je3x72
Gii) [ 5 dyr=kx5xIn|'/x—3|+c (k=1,"%6) Ml
JVex—3
= xIn| /ex — +c
(5 dx=30xIn|"Y%x—3 Al
JYex—3

Note: The omission of the constant of integration is only penalised

once.
((4x+ D dx= kx (dx+ 1) (k=1,4,y) Ml
3/2
6 6
((4x+ D dx =[x dx + D¥* ] Al
I 32 |
2 2

A correct method for substitution of limits in an expression of the
form m x (4x + 1)*? M1

6
((4x + D" dx =125 -27=98 = 16-33

6 6 6
2

(f.t. only for solutions of 392 and 1568 from k = 1, 4 respectively) Al

6 6

Note: Answer only with no working shown earns 0 marks

Choice of a, b, with one positive and one negative and one side

correctly evaluated Ml
Both sides of identity evaluated correctly Al
Trying to solve 3x —2 = 7x M1
Trying to solve 3x -2 =-7x M1
x=-05x=0-2 (both values) (c.a.0.) Al
Alternative mark scheme

Bx—=2y =7 xx* (squaring both sides) M1
40x° + 12x—4 =0 (0.e.) (cao) Al
x=—05,x=0-2 (both values, f.t. one slip in quadratic) Al

14



9 (a)
(b)
10. (a)
(b)

© WIEC CBAC Ltd.

fx)=(x—4)*-9 Bl

y=(x- 4)2 — 9 and an attempt to isolate x

(f't. candidate’s expression for f{x) of form (x + ot)2 + b, witha, b
derived) M1

x=(xW(y+9) +4

(f't. candidate’s expression for f{x) of form (x + ot)2 + b, witha, b
derived) Al

x=—Vy+9)+4 (0.e.) (c.a.0.) Al

o) ==Vx+9)+4 (0.e.)

(f.t. only incorrect choice of sign in front of the  sign and candidate’s

expression for f{x) of form (x + a)2 + b, with a, b derived) Al
R(g) = [2k — 4, »0) B1
) 2k—4>-2 M1

k>1 (= leastvalueof kis 1)
(f:t. candidate’s R(g) provided it is of form [a, ©) Al

() fe(x) = (kx—4) + k(kx — 4) — 8 Bl

(i) (k-4 +k(Bk—4)—-8=0
(substituting 3 for x in candidate’s expression for fg(x)

and putting equal to 0) M1
Either 12k* — 28k + 8 =0 or 6k* — 14k +4 =0
or 3k~ Tk +2=0 (cao) Al
k="/2 (f:t. candidate’s quadratic in k) Al
k=2 (c.a.0.) Al

15



C4

1. 9x* — 5x x 2ydy — 5> + 8y’ dy =0 (-5xx2ydy—5y"1 BI
dx dx L dx
(9x*+8y’dy] Bl
L dx
Either dy = 9x*—5y* ordy=1 (0.e.) (c.a.0.) Bl

dx 10xy—8y’ dx 4
Attempting to substitute x = 1 and y = 2 in candidate’s expression and the use
of grad,omar X gradungen: = —1 M1
Equation of normal: y—-2=—-4(x-1)
(f.t. candidate’s value for dy 1 Al
L dx |

2. (a) fx)= A +_B +_C (correct form) M1
x+1° @+ (x-4)
5X+Tx+17=A(x —4) + B(x + D(x—4) + C(x + 1)’
(correct clearing of fractions and genuine attempt to find coefficients)

ml
A=-3,C=5,B=0 (all three coefficients correct) A2
(If A2 not awarded, award A1 for either 1 or 2 correct coefficients)
(b) S5 +9x+9 = S+ Tx+17 +_ 2 M1
(x+1D(x—4)  @x+D*x—4) @x+1)
54 +9%+9 = _ -1 +_ 5

(c+ 1D)(x—4) (xx+1P? x-4)
(f.t. candidates values for A, B, C) Al

© WIEC CBAC Ltd.
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3. (a) 2tanx = 3cotx (correct use of formula for tan 2x) M1

1 — tan *x
2tanx = 3 (correctuse of cotx=_1 ) Ml
l—tan’x tanx tan x
tan 2x = /s (o.e.) Al
x=37-76°, 142.24° (both values)
(ft. atan’x = b provided both M1’s are awarded) Al
(b) (1) R=29 Bl

((a + bsinx +

J

Correctly expanding sin (€ — &) and using either 29 cos o =21
or 29 sin a = 20 or tan & = 20 to find &

21
(f't. candidate’s value for R) M1
a =43-6° (c.a.0) Al
(i1) Greatest value of 1 = 1
21sin 8 —20cos & + 31 29 x (1) + 31
(f't. candidate’s value forR) M1
Greatest value = 1 (f't. candidate’s value forR) Al
2
Corresponding value for 8 =313-6° (o.e.)
(f:t. candidate’s value for o) Al
4. 4
Volume = 7((3 + 2 sinx)* dx Bl
0
Correct use of sin’x = (1 —cos 2x) M1
2
Integrand = (9 + 2 + 12 sinx — 2 cos 2x) (c.a.0.) Al

ccos 2x)dx = (ax — b cos x + ¢ sin 2x)
2 (a#0,b#0,c#0) Bl

Correct substitution of correct limits in candidate’s integrated expression
of form (ax — b cos x + ¢ sin 2x) (a#0,c=0) M1

Volume = 35

2
(c.a.0.) Al

Note: Answer only with no working earns 0 marks

© WIEC CBAC Ltd.
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5. A-20" =1+1/2) x 20+ 1/2) x 112=1) x (=2x)* +. ..

1
1 +4x

1 x 2
(—1 each incorrect term)
=1+ x@x0) + (1) x (=2) x (4x)* +. ..
1 x 2

(— 1 each incorrect term)

6Vl —2x— 1 =5-2x—19%+. ..

1+ 4x (—1 each incorrect term)

Expansion valid for | x | < 1/4 (0.e.)

(b)

© WIEC CBAC Ltd.

candidate’s x-derivative = 2

candidate’s y-derivative = 157 (at least one term correct)

and use of
dy = candidate’s y-derivative
dx candidate’s x-derivative

dy= 157 (o.e.) (c.a.0.)
dx 2
Equation of tangent at P: y—5p>=15p* (x — 2p)
2
(f.t. candidate’s expression for dy)
dx
2y=15p°x—20p° (convincing)

Substituting p = 1, x = 2¢g, y = 5¢° in equation of tangent

q3 —-3¢g+2=0 (convincing)

Putting f(q) =q° — 3¢ +2

Either /(¢) = (¢ — 1)(¢" + ¢ —2) or f(g) = (¢ + 2)(¢" =2 + 1)
Either f(¢) =(¢— D(g—-1D(g+2)org=1,4g=-2

q=-2

18

B2

B2

B2

Bl

M1

Al

ml

Al

Ml
Al

M1
Al
Al



(b)

8. (a)

(b)

()

© WIEC CBAC Ltd.

u=In2x=du=2x 1 dx (o.e.)
2x

dv=x‘dr=v=1x (0.e.)
5

[(x*In2xdr=In2xx 1% — (1 x 1dx (0.e.)

J 5 Js X

[ x*1n2xdx = In 2x x 1X°— 1 X +c (c.a.0.)

J 5 25

(N(10cosx— 1)sinxdx = ((kxu?du  (k=—"he, /10 or £10)

12
raxu du =axu

32

J 3/2
73 4 3
(V10cosx— Dsinxdx= k[ u?*] or k[ (10cosx—1)**]
13/2 | | 3/2 ]
0 9 0
3
(V10 cosx — 1)sinxdx= 19 =1-27 (c.2.0.)
15
0
dV=kVv
dr
(dV = (k dt
Jv )
InV=kkt+c
V=€t =AM (convincing)
i) 292 = Ae*
637 = Ae*™ (both values)
Dividing to eliminate A
292
k=1 1n[637]1=0-03
26 |292]
Gi) A=275
(iii)  When ¢ = 0, initial value of investment = £275

(f't. candidate’s derived value for A)

19

Bl

Bl

Ml

Al

Ml

Bl

Bl

Al

Bl

M1

Al
Al

Bl
M1
Al

Al

Bl

Bl



9. (a) p.q=-18 Bl
Ip|=+14,|q| =105 (at least one correct) Bl
Correctly substituting candidate’s derived values in the formula

p.q=|p| x|q| xcos @ M1
0=118° (c.a.0.) Al
(b) (1) Use of CD = CO + OD and the fact that OC = 1b and
2
OD = 2a, leading to printed answer CD = 2a — 1b
2

(ii)

(iii)

(convincing) Bl
Use of 1b + ACD (o.e.) to find vector equation of CD M1
2
Vector equation of CD: r=24a+1(1-A1)b
2 (convincing) Al

Either:
Either substituting 1 for A in the vector equation of CD
3
or substituting 2 for x in the vector equation of L M1
At least one of these position vectors = 2a + 1b Al
3 3
Both position vectors = 2a + 1b = this must be the position
3 3
vector of the point of intersection E Al
Or:
2A=u
3
1 -2 =1(u-1
2 3
(comparing candidate’s coefficients of a and b and an attempt
to solve) M1
A=1orpu=2 Al
3
OE=2a+1b (convincing) Al
3 3

Either: E lieson AB andis suchthat AE: EB=1:2 (o.e.)
Or: E is the point of intersection of AB and CD Bl

10.  Squaring both sides we have

1 +2sin @cos 6 >2 Bl
sin26 > 1 Bl
Contradiction, since the sine of any angle < 1 B1

© WIEC CBAC Ltd.
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FP1

Ques Solution Mark Notes
1(a) 1 1
x+h)-f(x)= -—
fx+h)—f(x) Gl 2 MIALl
B X —(x+h)’ Al
x*(x+h)’
_ X2 —(x* +2xh+h?)
X (x+h)*
_ =2xh-h’ Al
xX*(x+h)?
oy M f(x+h)— f(x)
) = 0 P M1
_lim —2xh-h* 2 | Al
h—0 hx*(x+h)’ x’
(b)
In f(x)=xInsecx B1
f'(x) — Insec x + Xsecxtan x B1B] | Bl each side
f(x) secx
£'(x) = (secx)*(Insec x + xtan x) Bl
2 a n n n
@ S, =2r(r+3): r +Z3r M1
r=1 r=1 r=1
_ n(n+1)(2n+1)+3n(n+l) Al
6 2
= n(n+1)(2n+1+9) ml
nn+1)(n+5) n’+6n’+5n
= 3 or 3 oe Al
(b)
7-;1 :Sn _Sn—l Ml
_ Al
=nn+3)—(n—-1)(n+2)
=n*+3n—(n*+n-2)
- Al

2(n+1)

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
3(a) xX+2y+4z=3
x —y+2z=4
4x— y+10z=k
Attempting to use row operations, M1
X+ 2y+4z=3
3y+2z=-1 Al
Oy +6z=12—-k Al
Since the 3" equation is three times the 2™ M1
equation, it follows that
12-k=-3;k=15 Al
(b)
Letz=a M1
_ (+20)
B 3 Al
r= 11-8«
3 Al
(or equivalent)
4 i i M1
EITHER 7= "2, 1+
1-1 1+1
C1+2i+i+2i° Al
1—i+i—i’)
_ —1+31 Al
2
Mod(z) = @ (+2.5,1.58) Bl FT their
Arg(z) = tan”' (-3)+m MiA] | Award MIAO for tan™(=3)
=1.89 (108°) (= 1.25 or —72°)
OR
B1
Mod(1 +2i)=+/5 Bl
Mod(1 —i) = /2
1421y [5 Bl
Mod( - j: —
1-i 2 B1 FT one incorrect mod
Arg(l +2i) = tan'2=1.107.. Bl
Arg(1 —i) = tan™' (1) = -0.785..
Arg[“z,‘j ~1.107..+0.785..
1-1 B1 FT one incorrect arg

=1.89 (108°)

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
5(a) a+p+y=-"2,0Br+yra+af=2,afy=-3 Bl
By xya+ Pyxaf+yaxaf =afy(a++7) M1 FT their first line if one error
= -3x-2=6 ) Al
Brxyraxafi=(afy)” =9 MI1A1
The required equation is
2 +6x-9=0 Bl FT previous values
(b) a’+p+y
= (@+f+y) =2 Py +ya+af) MI
=4 -2 x2=0 (convincing) Al
The equation has 1 real root B1
Any valid reason, eg cubic equations have either 1
or 3 real roots and since o’ + 3> +y”= 0, not all Bl
roots are real
6(a) Det(A)=12—- )+2x4+3(-1-2) Ml
== +2 Al
A is singular when —A*— 1 +2=0 Ml
A=1,-2 Al
(d)®)
-1 2 3
A=|-1 1 1
2 -1 2
ot Award M1 if at least 5 cof
) ) war if at least 5 cofactors
Cofactor matrix = -7 -8 3 | si MIAT | are correct
-1 -2 1
3 -7 —1
Adjugate matrix=| 4 —8 —2 Al No FT on cofactor matrix
(i) —1 3 1
il
Determinant = 2 Bl
3 -7 -1
Inverse matrix = 1 4 -8 -2 Bl FT the adjugate or determinant
2
-1 3 1

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
7(a) 0 10
Rotation matrix=|—-1 0 O Bl
0 0 1
1 0 1
Translation matrix =|{0 1 2 B1
0 0 1
-1 0 O
. . Bl
Ref matrix in y-axis=| 0 1 0
0 0 1
-1 0 Of1 O 10 1 O
M1
T={0 1 00 1 2(-1 0 O =
0O 0 10 O 10 O 1
-1 0 =10 1 0] [-1 0 OO 1 1]
Al
0O 1 2|-1 0 Olorj{ O 1 Of-1 0 2
0O 0 10 01 0 0 IO O 1]
0 -1 -1
=|-1 0 2
0 0 1
(b) EITHER
The general point on the line is given by
(L 22+ 1) Mi
Consider
0 -1 -1 A —214-2
-1 0 2 |24+1|=| —A+2 ml
0O 0 1 1 1
Eliminating A,
x—2y+6=0 oe Al
OR
Consider
0 -1 —-1}=x X
-1 0 2|y|=lY Ml
0O 0 1|1 1
—-y-1=X,—x+2=Y Al
y=-1-X,x=2-Y Al
y=2x+1leadingtox—-2y+6=0 Al

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
8 Putting n = 1, the formula gives 1 which is the
first term of the series so the result is true for Bl
n=1.
Assume formula is true for n = k, ie Ml
k
(D rx27 =1+2"k-1))
r=1
Consider, forn =k + 1, M1
k+1 k
> rx2 =3 X2 1 25 (k4 1) Al
r=1 r=l1
= 1425 (k=) + 2 (k +1) Al
=1+2""% Al
Therefore true for n = k = true forn =k + 1 and Award the final A1 only if a
since true for n = 1, the result is proved by Al correct conclusion is made and
induction. the proof is correctly laid out
9(a) u+iv=_(x+iy)(x—1+iy) M1
= x(x—=1) =y +i(xy +xy - y) Al
Equating real and imaginary parts, ml
u=x(x—1)—y?
(x-=D-y Al
v=y2x-1)
(b) Putting y = — x, Ml
u=x(x—)-x*=-x Al FT their expressions from (a)
v=—x(2x-1) Al
Eliminating x, ml
Al

v=u(—2u—-1) cao (oe)

© WIEC CBAC Ltd.
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FP2

Ques Solution Mark Notes
1(a) ((=x)* +1)
—_X)=——— = X
f(=x) T 1 2) f(x) MIA1
Therefore f'is odd. Al
(b) Let
x*+1 _é+Bx+C_A(x2+2)+x(Bx+C) M1
x(x*+2) x  x* 42 x(x*+2)
1 1
A=—;B=—;C=0 A1A1A1
2 2
x> +1 1 X
B —
x(x*+2) 2x 2(x*+2)
2 u =sin* x = du = 2sin xcos xdx, B1
[0,7/2] — [0, 1] Bl
¢ du
1= M1
oV 4 — Mz
1
.U . )
= {sm (E)} Al FT a multiple of this
0
= 1/6 cao Al
3(a) | Denoting the two functional expressions by f;, f,
[0 =1 £,0)=1 MIAL
Therefore fis continuous when x = 0. Al No FT
(b) S
fi(x)=2e", f, (x)=2(1+x) M1
£O=2f©0)=2 Al
Therefore f'is continuous when x = 0. Al No FT
4(a) |z] = 2,arg(z) = n/3 B1B1
(b) | Root1=3/2(cosn/9+isinn/9)=1.184 +0.431i | MI1Al _
5 o ) Penalise lack of accuracy once
R2=3/2(cos 7n/9 +isin7n/9) = ~0.965+0.810i | M1A1 only
R3=3\/§(00s13n/9+isin13n/9) =-0.219-1.241i | M1A1

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
5 The equation can be rewritten
2sin36cos 260 = cos 260 Mji‘i“l
cos26(2sin360—-1)=0
Either cos20 =0, M1
oo
20=2nn+ 3 Accept equivalent answers
O=nn+" Al
4
Or sin30=1/2 M1
30 =nn+(-1)" % Al
Accept degrees throughout
or 0:E+(—1)”£ Al preee g
3 18
6 Consider cos66 +isin66 = (cos @ +isin 6)° M1
( )
Expanding and equating imaginary terms,
isin60 = ':;
6cos’ B(isin @) +20cos’ O(isin )’ + 6.¢cos O(isin G)’
sin 60 = 6¢cos” @sin @ —20cos’ sin’ & Al
+6cos@sin’ @
SlTl 66 _ 6co0s’ @ —20cos’ O(1 —cos* 0)
sin @ Al
+6cos (1 —cos” 6)*
= 32cos’ @ —32cos’ 8+ 6¢cos 6 Al
Letting € —  in the right hand side, M1 FT their expression in the line
Limit=—32+32-6=—6 Al above

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
7(a)(i) | The equation can be rewritten as
2 2
XYy M1
9 4
In the usual notation, a = 3, b = 2. Al
_ a’ b’ _ ﬁ Al FT their a,b
(ii) a’ 3
_ The foci are (+ae,0), ie (++/5,0) cao Al
(b)(@)
Substituting the x,y expressions,
4x9c0s? O +9x4sin> 0 =36(cos’ 0 +sin*0) =36 | Bl
showing that P lies on the ellipse.
(ii) EITHER dy _ dy/dé _ 2cos @
dx dx/dé 3sin @
OR
M1A1
8x+18yd—y:0;2:— 8x :_20959
dx 18y 3sin@
This equation of the tangent is
2cosd
—2sinf =— x—3cosf
Y 350" ) M1
3ysin@—6sin”* @ = —2xcos @+ 6¢c0s” @
3ysin@+2xcos@ =6 (convincing) Al
(iiii)
) ) . 3
Putting y = 0, R is the point [ ,Oj
cosd B1
2
Putting x = 0, § is the point | 0,—
8 P ( sin 6’} Bl
So M is the point ( 3 , ‘1 j
2cosd siné
B1
3 1
_x = . y = -
2cos 6 sin @
. M1
Eliminating 6,
3 . 1
cosfd =—;sinf =—
2x y Al
9 1 ) . 2
—+—5=cos"@+sin" 0 =1 Al

4x y

© WIEC CBAC Ltd.
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Ques Solution Mark Notes

8(a) 0,2);(=4,0); (2,0) B1
(b)) x=4 B1
(ii) 16 M1A1 M1 any valid method

f(x)=x+6+—4

Oblique asymptote is y = x + 6. Al

(©) 16 x> —8x B1

f'(x)=1- > or >
(x—4) (x—4)

At a stationary point, f'(x) =0 Ml
(x—4)*=16 or x*—8x=0 Al
Stationary points are (0,2) ; (8,18) Al

(d) %
™ G1 | LH branch
G1 | RH branch
G1 | Asymptotes
(e)()
=1 ==2711;f3)=-17 M1
(i) f§)=1-72] Al
Solve
(+Hx-2) M1
x—4
X +9x-36=0 Al
x=-12,3 Al
() =[-12.3] Al

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
1(a) Y _ Y
Let y =sinh™ xso that x = sinhy = < 26 M1
e —2xe’ —1=0 Al
o 2xENAxP+4
e = Al
2
y= ln(x+\/)c2 +1)
rejecting the negative sign since e’ >0 Al
(b) -
Substituting for cosh2x,
1+2sinh” x = 2sinh x + 5 M1
sinh”® x —sinhx—2=0 Al
Solving for sinhx,
sinhv =1, 2 MIAL
x =In(-1++/2);In(2 +/5) Al
2(a) | Consider
— (3= x)23 MI1AI
%(3_)‘:)1/3 — (3 3x)
Allow any x between 1.2 and 1.3
=—0.2295... when x=12 Al y
0.2295... when x > MI1AOAL if negative sign
omitted
;l;lhfn Zz?llilelrslce converges because this is less than 1 Al | FTthe f'value if M1 awarded
x, =1.25
x, =1.205071132 MI1Al
x, =1.215296967
x; =1.212984693
x, =1.213508318
x; =1.21338978
x, =1.213416617 Al
o = 1.2134 correct to 4 decimal places. Al

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
(b) | The Newton-Raphson iteration is
o &lrx -3 2x 43 MIAL
n+l n 3X’3 +1 3xn2 n 1
x,=1.25
x, =1.214285714 MI1A1
x, =1.213412176
x; =1.213411663 Al
(x,=1.213411663)
a=1.213412 correct to 6 decimal places Al
3(a
@ i(sech)c)=i( 1 ]
dx dx\ coshx
=— sinh x = —sechxtanh x Bl Convincing
cosh” x
(b)
f'(x) =sech’x B1
"(x) = —2sech’xtanh Bl :
mf (x) Szec ) 2 ' 4 FT 1 Shp
f"(x)=4sech”xtanh” x — 2sech"x Bl
fO)=0,f0)=Lf"0)=0,"(0)=-2 Bl
The Maclaurin series for tanhx is
3
X——+.. MIAl
© X Bl FT their seri
(1+x)tanhxzx+x2—?—? their series
0.5 0.5 3 4
I(1+x)tanhxdxz J(x+x2—x——x—)dx M1 FT 1 slip
0 0 3 3
MESE N Al
2 3 12 15],
Al

=0.159 cao

© WIEC CBAC Ltd.
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Ques Solution Mark Notes

4 2dt
dx=H_t2,[o,n/2]—>[O,l] B1B1
1
1 2d¢
I= X
! T, MI1A1
2- 1472
1
2
= [ 4
£3t2+1 Al
1
:zj—dz ! t Al
3417 +1/3
= %[tan1 (z‘\/§]lO Al
_ 2‘?" (1.21) cao Al
5(a) 1 d, .
[ =——|x""—( ™" )dx
’ 2-([ dx( ) M1
1], 2 I’l—l1 -2 —x?
:__xnex 4 x” exdx
2[ I) . { AlA1

(b)
1
2 I
I, =jxe dx=—§ € I) MI1A1 | M1A1AL for evaluating [, at any
f stage
— 2 (1—e Al
Lioe)
-1
I=-% o Ml
-1 -1
:—%+2(—e—+11] M1
= 1-2.5¢" Al

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
6(a) | Consider
y=rsinf M1
= (sin @+ cos &) sin & Al
2—2 = (cos @ —sin @) sin @ + cos B(sin 8 + cos O) M1
| =sin20+cos20 Al FT 1 slip
The tangent is parallel to the initial line where
d
X _o MI
tan260 = —1
9:%” (1.18, 67.5°) Al
r=131 Al
(b)
Area = l_[rzdé? Mi
2
1 /2
=3 j(sin¢9+cosﬁ)2d0 Al
0
1 /2
=~ [(1+5sin26)d0 Al
2 0
2
= l[19—1(:0529} Al
2 2 0
_r Al

—+l (1.29) cao
4 2

© WIEC CBAC Ltd.

33




=148

Ques Solution Mark Notes
7(a) x=asinh@ — dx=acosh&d@ Bl
1 = [Ja*(1+sinh* ) acosh @16 Mi
=d j cosh>0do Al
2
= L [ +cosh26)do Al
2
2
= %(0+ sinh & cosh 6?) Al FT line above
a’| . (x) xNx*+a’
= sinh™| = |+ ———| (+O) Answer given
a a
(b) b5, Bl
dx
2
L= j 1+(d—yj dx M1
1
= j V1+4x7 dx Al
0
= 2] JO +174)x Al
0
= %[sinh“ 2x + 4x+/ X +1/4L Al
Al

GCE Mathematics C1-C4 & FP1-FP3 MS Summer 2014
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AS/Advanced
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INTRODUCTION

The marking schemes which follow were those used by WJEC for the Summer 2014
examination in GCE MATHEMATICS - M1-M3 & S1-S3. 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.

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

Page
M1 1
M2 9
M3 16
St 24
S2 28

S3 31
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Q Solution

I(a)

TR

M1

Mark

l 1.2ms™

l

25¢g
Apply N2L to crate
25g—-R = 25x1.2

R=215(N)

1(b) R=25g=245(N)

© WIEC CBAC Ltd.

Ml

Al

Al

Bl

Notes

R and 25g opposing.
Dim. Correct
correct equation
Any form



Q Solution Mark Notes

2(a) Useof v =u + ar with u=10, v=24, =21 M1 oe

24=10+2la Al
a= % (ms™) Al accept anything derived
2
from 3 rounded correctly
1
2(b) s= 3 (u + v)t with v=0, u=24, t=16 M1  oe
1
§= 5 x 24 x 16 Al
s =192 (m) Al

2(c)
A ms’
24 ______ 1 )
10 i i
0 2; 7 4T Tis
B1 (0, 10) to (21, 24)
B1 (21, 24) to (214T, 24)
B1 (21+T, 24) to (37+T, 0)
B1 all labels, units and shape.
2(d)  Area under graph = 15000 M1  used
0.5(10+24)21 + 24T + 192 = 15000 Al ft (b)
B1 0.5(10+24)21 or 24T
Ft graph
24T = 14451
T =602(.125) Al Accept 600 from correct

working. Cao.
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3(a)

3(b)

Solution

Resolve perpendicular to plane

R = mgcosa
F = pmgcosa

F=06x7x9.8 x %
F=32.9028N)

Apply N2L to A

T+ mgsina— F ="7Ta
T+41.16-32.928 =7a
T+8232="a

Apply N2L to B
3¢—T=3a

3g+8.232=10a

a=3.7(632 ms™)
T=18.1(104 N)

© WIEC CBAC Ltd.

Mark

M1
ml

Al

Ml

Al

Ml
Al

ml

Al
Al

Notes

sin/cos
correct expression

Accept rounding to 32.9.

dim correct equation
Friction opposes motion
4 terms. Accept cos.

ft (a)

dim correct equation

one variable eliminated
Dep on both M’s

cao
cao



Q Solution

Take moments about C

0.4Rp =3gx0.6 + 12gx1.5
0.4Rp =19.8g =194.04

Rp=49.5g=485.1 (N)

Resolve vertically

Rp = Rc+ 15g
Rc=34.5g=338.1 (N)

Alternative solution
Moment equation about A/centre/B
Correct equation

Second moment equation
Correct equation

Correct method for solving simultaneously

Rc=34.5g=338.1 (N)
Rp=49.5g =485.1 (N)

© WIEC CBAC Ltd.

Mark

B1

Ml

Al

Al

M1

Al
Al

M1
Bl

Ml
Al

ml

Al
Al

Notes

any 1 correct moment.
dim correct equation. oe
correct equ any form

cao

equation attempted.
Or 2™ moment equation.

cao

Dep on both M’s

cao
cao



5(a)

5(b)

5(c)

Solution

Resolve perpendicular to motion
20sin60 + Tsin30 = 28sin60

ZOE +T><l =28 ﬁ
2 2 2

T=8V3

N2L in direction of motion

20c0s60 + Tcos30 + 28cos60 — 16 = 80a
1 NE) 1

20x - +83x Y2 £ 28x L - 16 =804
2 2 2
a=0.25 (ms™>)

N2L -16=80a
a=-0.2

Use of v=u + at, v=4, u=12, a=(+/-)0.2
4=12-0.2¢
t =40 (s)

© WIEC CBAC Ltd.

Mark

Ml
Al

Al

Ml

A2

Al

Ml
Al

ml
Al
Al

Notes

equation, sin/cos

convincing

dim correct all forces and
No extra force
-1 each error

cao

no extra force
accept +/-

ftif a<0
ft if a<0



Q Solution Mark Notes

6(a)
2ms’ -5 ms’!
—>
B
7kg
Conservation of momentum M1 equation required
Only one sign error.
Ignore common factors
2%x3 - Tx5 =3vs + Tvp Al
3vq+ Tvp=-29
Restitution M1 VB, V4 Opposing consistent
with diagram, +/-7 with
the 0.6.
vg—v4=-0.6(-5-2) Al
vg—va=4.2
STva+ Tvp =294
3vs+ Tvp=-29
10v4 =-58.4 ml one variable eliminated.
Dep on both M’s.
va=(-)5.84 Al cao
vg =(-)1.64 Al cao
6(b) Impulse = change of momentum M1  used
I1=7Tvg—T(-5)
I1=-11.48 + 35
1=23.52 (Ns) Al ft their v4 or vp
6(c) 3.65=e(5.84)
e =0.625 B1 ft vy if > 3.65.

© WIEC CBAC Ltd.



Q Solution Mark Notes

7.
i Tuc
Tus 60&: 45
98
Resolve horizontally M1  equation, no extra force
TAB sin 60 = TAC sin45 Al
3 1
- Tap= ﬁ Tsc
2
Tap= \/; Tac
Resolve vertically M1 equation, no extra force
T4pcos60 + Tyccos45 =9g Al
Tsp + \/5 Tac= 18g
\/%TAC‘F \/5 Tac= 18g ml
Tac=79.(078) (N) Al cao allow 79
Tap = 64.(567) (N) Al cao allow 65
Alternative Method
Third angle 75°/105° Bl
TAB = '9g M1  sine rule attempted
sin45 sin75
Tip= 9g>'<sm45 Al G
sin75
Tag = 64.(567) (N) Al cao allow 65
‘TL = 9_g M1  sine rule attempted
sin60 sin75
9¢g xsin60 )
Thic= —=——— Al si
A7 sin7s
Tac=79.(078) (N) Al cao allow 79

© WIEC CBAC Ltd.



Q Solution

8(a) mass AD
ABCD 72 6
XYZ 12 6
E 24 3
F 36 9
Jewel 120 X

8(a)(i) Moments about AD

120x + 12x6 = 72x6 + 24x3 + 36x9

120x =756
63
X = B = 6.3(cm)

8(a)(ii) Moments about AB

120y + 12x2 = 72x3 + 24x4 + 36x4
120y =432
18

y= ) =3.6 (cm)

8b) PC=12-x
PC =5.7 (cm)

© WIEC CBAC Ltd.

~ B W

Mark

Bl
Bl

Bl

Bl

Ml

Al

Al

M1

Al

Al

Bl

Notes

both £ and F correct

masses in correct
proportions.

masses and moments
consistent.
ft table if triangle subt.

cao

masses & moments
consistent
ft table if triangle subt.

cao

ft their x if < 12.



I(a)

1(b)

M2

Solution

2
EE = %x ’1"7 A=625, x=(+/-)0.1, [=0.2

2
ppo 1, 625%0:1
2" 02
EE = 15.625 (J)

KE = %x 0-8v> (= 0.4
WD by resistance = 46 x 0.1 (=4.6)

Work-energy Principle
%0.8# +46 x 0.1 = 15.625

0.4°=15.625-4.6
0.4%=11.025

/11-025
Vv =
0-4

v=75.25 (ms™)

© WIEC CBAC Ltd.

Mark

Ml

Al

Bl
Bl

Ml
Al

Al

Notes

3 terms, no PE.

FT their EE

cao



2(a)

(b)

2(c)

Solution
F—R =ma
302~ 150 = 5a
6r>-30 = a
@ _ 6t~ —30
dt
24 = % -30
1t

6
1_2 = 54

1
t=—

3

Integrate w.r.t. ¢
v=-6f"=30t (+ C)
t= l, v=18

3
18=-18—-10+C
C=46
v=-6'—30r +46

Whenv=10

10:-? - 30t + 46

52 —6t+1=0

Gt-D@E-1) =0
t=l,1
5

© WIEC CBAC Ltd.
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Mark

Ml

Al

Ml

Al

Ml
Al

ml

ml

ml

Al

Notes

used, F and R opposing.

Answer given

Ft (a) if same form

cao, accept 0.3.

Increase in powers

recognition of quadratic
Some attempt to solve.

cao



Q Solution

3(a) T= f, P =90x1000, v=4.8
v

90 x 1000
4.8
T = 18750

T=

N2L

T — mgsina - R = ma
18750 — 4000x9.8 x % - R = 4000x1.2

R =18750 — 1600 — 4800
R =12350 (N)

3(b) N2L witha=0
e 90 x 1000
1%
T- 1600 — 12800 = 0
v=6.25ms"

© WIEC CBAC Ltd.

11

Mark

Ml

Al

Ml

Al
Al

Al

M1
Bl

Al
Al

Notes

si

si

dim correct, all forces
T, R opposing.

cao

all forces.

si



4(a)

4(b)

4(c)

Solution

r=p+1tv
ra=0CB-nNi+G+20j+20+0k
rpg=(-2+30Ni+(x-40j+ 15+ 2k

Irp-Iyq =
(-5+4i+(x-5-6nj+(-5+1k

ABZ:x2+yz+z2
AB* = (-5 + 40 + (x = 5 -61)% + (-5 + 1)*

Differentiate

2
dAB = 2(-5+40N@4) + 2(x — 5 -61)(-6)
+2(-5+1)(1)
40+ 32t -12x+ 60+ 72t —-10+2¢t=0
106¢ + 10 = 12x
Whent=5
x=45

© WIEC CBAC Ltd.
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Mark

Ml
Al
Al

Ml
Al

Ml
Al

Ml

ml

Al

Notes

used

ft (a) similar expressions.

cao

powers reduced

equating to 0.

cao



5(a)

5(b)

5(c)

Solution
42 1
Ug = ﬁ =1681ms )

s=uyt+0.5a, s =3, 1=2.5, a=(+)9.8
3=25uy—4.9x2.5°
uy = 13.45 (ms™h)

vy =uy+ at, uy=13.45, a = (£)9.8, t=2.5
vyw=1345-98 x2.5

vy=-11.05

magnitude of vel = w/u,f + vV2

= 20.11 (ms™)

11-05
O:tan'l 16-8

0 = 33.33° (below horizontal)

s=ut +0.5ar’, s =0, u=13.45, a=(+)9.8
0=13.45t—4.9¢

t=2.7449

Distance = 2.7449 x 16.8

Distance = 46.11

Required distance =46.11 —42 =4.11 (m)

© WIEC CBAC Ltd.
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Mark

Bl

Ml
Al
Al

Ml
Al

ml
Al

ml

Al

M1

ml

Al

Notes

cao, accept 13.4, 13.5.

ft from (a)

cao

cao

cao



Q Solution Mark Notes

6(a) a= % M1 differentiation attempted.
t
Vectors required.
a = 8cos2ti - 75sin5t j Al
3z . . o
Att= - (a =-8i+75j) ml substitution of 7.
Magnitude of force = 3x {8 +75% M1 or F = 3(-8i + 75j)
= 226.28 (N) Al cao
6(b) r= I4sin 2t i+ 15cos5¢ j dt M1  integration attempted
r = -2cos2t i+ 3sin5t j (+ ¢) Al
Atr=0,
2i+3j=-2i+c ml
c=3j Al

r = -2cos2t i + 3sin5t j + 3j

6(c) Particle crosses the y-axis when

-2c0s2t =0 M1
2t="2
2
t= z Al cao
4
Distance from origin = 3sin(5x %) +3 ml substitute ¢ into r
=0.88 (m) Al cao

© WIEC CBAC Ltd.
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7(a)

Solution

Conservation of energy
0.5m(4u)* = mg(2l) + 0.5mu’
16u* = 4gl + u*

, 4

u =—gl
15°

7(b)(1) Conservation of energy
0.5m(4u)* = 0.5mv* + mgl(1 - cosO)

Vv = 16u* — 2gl + 2glcosd

, 34
v = —gl + 2glcosO
158 8

N2L towards centre of circle

2
my

T - mgcosO =

4
T= T—Smg + 3mgcosO

T = nl@_;g (34+ 45c0s0)

34

7(b)(ii)when T=0, cos 6 = — —

45
06=139.1°

© WIEC CBAC Ltd.
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Mark

Ml
Al

Al

Ml
Al

Al

M1
Al

ml

Al

Ml
Al

Notes

convincing

If M1s gained, substitute
for v°.

any correct form

putting 7=01in acos £ b

Ft cos = a, a<0.



Q Solution

dv

I(a) N2L 500 -100v =1200—

dv  500—100v 5—v

dt

dr 1200

1(b) [125‘1_VV :jdt
-12In(5 —v) =t + (C)

12

Whent=0,v=0,C=-12In5

t=12ln( > j
5-v

5 L
=e
S5—v
v=5(1-¢""

limiting speed = 5 (ms™")

1(c) Whenv=4,r1= 121n(

t=12In5 (= 19.31s)

© WIEC CBAC Ltd.
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16

Mark

Ml

Al

Ml
Al

ml

ml

Al

Bl

Ml

Al

Notes

convincing

sep. var. (5-v) together.

correct integration

allow +/-, oe

inversion ft similar exp.

cao

Ft similar expression

cao



2(a)

2(b)

2(c)

2(d)

2(e)

Solution

2

Period = 2—7[
w

k=ow=rx

x =0.52cosmt
1 /4
When t = —, x=0.52cos —
3 3
x=0.26

0.4 =0.52cosnt
cosmt=0.4
0.52
t=0.22
t=1.78

v = 0°(0.52° - x°)
v = 1%(0.522 - 0.2%)
v =m(0.48) (= 1.508 ms™)

max v=da

=0.527 (= 1.634 ms™)

© WIEC CBAC Ltd.
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Mark

Ml
Al

Bl
Ml
Al

Ml

Al
Al

M1
ml
Al

Ml
Al

Notes

for amp=0.52
allow asin/acos, ¢’s a

cao

allow sin/cos

cao
FT tie 2-first ¢.

used. oe
subx=0.2
cao

used

cao



Q Solution Mark Notes

Impulse = change in momentum M1  used

J =2ucos30 - 2v Al

J=73v Bl

Eliminating J ml one variable eliminated

3v = 2ucos30 —2v

5v = 2ucos30

v =0.4u cos30

v=2.77 (ms‘l)(speed of A) Al cao
J=12ucos30=28.31 (Ns) Al ft3xc’sv.
up=usin30 =4 (ms‘l) Bl

Speed of B =(2.77* + 4%) ml

Speed of B =4.87 (ms’l) Al cao

© WIEC CBAC Ltd.
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4(a)

4(b)

4(c)@)

Solution

Auxiliary equation

2m’+6m+5 = 0

m=-1.5+0.5i

C.F. is x = ¢"(Asin0.5¢ + Bcos0.5¢)

For Pl tryx=a
Sa=1
a=0.2

GS is x = ¢ "(Asin0.57 + Bcos0.57) + 0.2

e >0ast—> o
x tends to 0.2 as ¢ tends to infinity
Limiting value = 0.2

x=0.5and ;ﬂ=0whent=0
t

B+02=05
B=03

;ﬂ = -1.5¢""'(Asin0.57 + Bcos0.57)
t

+e'°'(0.5A¢0s0.5¢ - 0.5Bsin0.57)
0=-1.5B + 0.5A
A=3B=09

x=¢e(0.9sin0.57 + 0.3¢0s0.57) + 0.2

4(c)(ii) When 7 = %

x= e'“/2(0.9sin% + 0.3005%) +02

x = 0.348

© WIEC CBAC Ltd.
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Mark

Bl
Bl
Bl

Bl

Bl

Ml

Al

Ml

Al

Bl

Al

Al

Notes

ft complex roots

ftCF+a

si

ft similar expression

used

cao

ft similar expressions

cao

cao



Q Solution Mark Notes

5(a) Using F=ma

1200v+3)" = 800 a M1
ZVQ = 3 Al convincing
v+3
5(b) I3dx = .[ 2v(v+3)dv M1 separate variables
3
3x= 2% +3v* +(0) Al correct integration
x=0,v=0,hence C=0 B1
Whenv=3,3x=18 + 27 ml
x=15 Al convincing
5(¢c) d_v = —3
e 2(v+3)
[200+3)dv = [3ar M1
V4 6v = 3+ (C) Al
t=0,v=0,hence C=0 B1
Whenv =3
3t=9+18=27
t=9 Al cao
5(d)() V+6v-3t =0 M1 recognition of quadratic
And attempt to solve
v=0.5(-6 £ V(6° — 4 x -37)) Al s
v = -3+V(9+30) Al
1
(ii) & =—3+(9+31): M1
dr
2 3
x = -3t+ 5(9+3t)2 + (O) Al  correct integration
x=0,r=0, (hence C =-6) ml
2 3
x = -3+ 5(9+3t)2 + (-6)
When t =7
x = -21-6+2x30'7/9=9.5148 Al cao

x 1s approximately 9.5

© WIEC CBAC Ltd.
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Q Solution

5(d)(ii)v = -3 + V(9 + 37)
When =7, v = -3+V(9+21)

v =-3+V30
v=24723
_ 2 3 2
X = 5(— 2.4723) +(2.4723)
x =951 (m

© WIEC CBAC Ltd.
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Mark

M1

Al si
ml

Al cao

Notes



Q Solution

6(a)

70g
12g

A

6(b) Resolve vertically
R=12g + 70g = 82g

6(c) Moments about B

3Tsin75 + 12gx4cos75 + 70gxxcos75
= 8Ssin75

Resolve horizontally
T+F=S§

F=0.1R = 8.2g
S=T+8.2g

8(8.2g+T)sin75 — 3Tsin75 — 48gcos75
= 70gxcos75
STsin75 =
48gcos75 — 65.6gsin75 + 70gxcos75
T = 100
x=553m

© WIEC CBAC Ltd.
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Mark

B2
BO

Ml
Al

M1

A4

Bl
Bl

Al

Notes

B1 if one error.
more than one error.

all forces

dim correct equation
All terms

-1 each incorrect term
Accept 7=100.

ft R
ft F

cao



Q Solution

OR
Moments about A

5Tsin75 + 12gx4cos75 + 70g(8-x)xcos75
+8Fsin75 = 8Rcos75

F = 0.1R = 8036 N

T = 100
x=5.53m

6(d) Ladder modelled as a rigid rod.

© WIEC CBAC Ltd.
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Mark

Ml

A5

Bl

Al

Bl

Notes

dim correct equation
All terms

-1 each incorrect term
Accept T=100.
FtR

cao



S1

Ques Solution Mark Notes
I(a) EITHER
P(AnB) =P(A) + P(B) — P(AUB) M1 Award M1 for using formula
=0.2 Al
This is not equal to P(A) x P(B) therefore not
(b) independent. Al
OR
Assume A,B are independent so that ‘
P(ANB) = P(A) + P(B) — P(A)P(B) M1 Award M1 for using formula
_ Al
=0.58
Since P(AUB) # 0.58, A,B are not independent. Al
. P(ANB
P(A|B) = (P(—B')) M1 Award M1 for using formula
_03-02 Al FT their P(ANB) if
0.6 independence not assumed
1
"6 Al Accept Venn diagram
2 np =0.9, npg=0.81 B1B1
Dividing, ¢=0.9, p = 0.1 MiAl
n=9 Al
3(a) P(1 of each) =
3.3 3) (31 (3).(9 MI1AO if 6 omitted
Zx=x=x6 or x| x| |+ Mi1A1
9 8 1 1 1 3
_9 Al
28
(b) P(2 particular colour and 1 different) =
3,26 a0 [P 1[0)(° MIA1 | M1AO if 3 omitted
9 8 7 2 1 3
3
= m Al Allow 3/28
P(2 of any colour and 1 different) = % B1 FT previous line
4(a) Let X denote the number of goals scored in the
first 15 minutes so that X is Po(1.5) si B1
e x1.5°
P(X=2)= o M1 Award MO if no working seen
) =0.251 Al
2
P(X>2)= 1—e1'5(1+1.5+1'25' J MIA1l
' Al

=0.191

© WIEC CBAC Ltd.

24




Ques Solution Mark Notes
5(a) Let X = number of female dogs so X is B(20,0.55) | B1 si
@) 20
P(X = 12) = 12 X 0.5512 X 0458 M1 ACCCpt 0.4143 — 0.2520
0162 Al or 0.7480 — 0.5857
(i Let Y = number of male dogs so Y is B(20,0.45) M1 Award MO if no working seen
PB8<X<16)=P4<Y<12) Al
=0.9420 - 0.0049 or 0.9951 —0.0580 AlA1l
=0.9371 Al
(b)
Let U = number of yellow dogs so
U is B(60,0.05) = Po(3) M1
P(U<5)=0.8153 mlAl
6(a) 31 1
P(head) = 4 X P + 4 x1 MIAL | M1 Use of Law of Total Prob
5 Al (Accept tree diagram)
8
(b)(1)
1/4
P(DH|head) = —
5/8 B1B1 B1 num, B1 denom
- % a0 B1 FT denominator from (a)
(i) EITHER
P(head) = 310250 MiAl
S 25 M1 Use of Law of Total Prob
- a Al (Accept tree diagram)
10
OR
3 x U x 1+ 1/ x1
P(Head) = A A SA A B1B1 B1 num, B1 denom
4 FT denominator from (a)
_7 BI
10

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
7(a) [0,0.4] B1 Allow(0,0.4)
(b) E(X)=0.1+0.6+30+0.8+5(0.4—-6) M1
=3.5-26 Al
The range is [2.7,3.5] Al FT the range from (a)
© E(X?)=0.1+12+90+3.2+250.4—6) M1A1 | Must be in terms of &
Var(X) =0.1+ 1.2 +90+3.2 +25(0.4 - 6) M1
- (35-20
=225-20 — 46 Al
Var(X) = 1.5 gives M1
40* +26-0.75=0 Al
160> +80-3=0
(40+3)(40-1)=0 Mi Allow use of formula
0=0.25 Al
8(a) EITHER the sample space contains 64 pairs of
which 8 are equal OR whatever number one of
them obtains, 1 number out of 8 obtained by the M1
other one gives equality.
P(equal numbers) = é Al
(b) The possible pairs are (4,8):(5,7);(6,6);(7,5);(8,4) | B1
EITHER the sample space contains 64 pairs of
which 5 give a sum of 12 OR each pair has M1
probability 1/64.
P(sum=12)= ~ Al
64
© EITHER reduce the sample space to
(4,8):(5,7):(6,6):(7,5);(8,4)
M1
OR  P(equal numbers) = P6.6) = 1/64
P(sum=12) 5/64
Therefore P(equal numbers) = 1 Al

5

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
9(a)(i) | P(0.4<X<0.6)=F(0.6) - F(0.4) M1
=0.261 Al
(i1) The median m satisfies
2m* —m® =05 B1
2m® —4m’ +1=0
me = ﬁ (0.293) M1A1 | Award M1 for a valid attempt to
solve the equation
m= 0-664 Al Do not award A1 if both roots
(b)) given
Attempting to differentiate F(x) M1
f(x)=6x"—6x Al
(ii) \ ; M1 for the integral of x°f(x)
E (X ) jx (6" —6x7)dx MIAL | A7 for completely correct
0 1 although limits may be left until
6x° 6x Al 2" Jine.
{? B Tl FT their f(x) if M1 awarded in (i)
Al

=1/3

© WIEC CBAC Ltd.
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S2

Ques Solution Mark Notes
1 . B1
X = 405.6 (=50.7)
8
- 4
SEof X =— (=1.4142... MI1A1
i )
90% conf limits are
50.7 +1.645 x 1.4142 M1A1 | M1 correct form, Al correct z.
giving [484, 530] cao Al Awa.rd MO if no WOl‘klng seen
2(a) | Upper quartile = mean + 0.6745 x SD M1
=86.0 Al
(b) Let X=weight of an orange, Y=weight of a lemon
EXX) =1984 B1
Var(ZX) =512 B1
2000 —-1984
7= ——=0.71 M1A1 | Award MO if no working seen
\512 &
Prob = 0.7611 cao Al
© et u=x-3Y M1
E(U)=-7 Al
Var(U) = 64 + 9 x 2.25 = 84.25 MIAL
We require P(U >0)
7= 0+7 _ 0.76 mlA1l | Award mO if no working seen
\84.25
Prob = 0.2236 Al
3@) Hy: gty = ptps Hy: py # B1
Let X= male weight, Y=female weight
®) (Y x=392y=466)
x=4.9,y=4.66 B1B1
2 2
SE of diff of means= 1/0'85 + 013 (0.237...) M1A1
. 4.9 -4.66
Test statistic = 03 ml Award mO if no working seen
=1.01 Al
Prob from tables = 0.1562 Al
p-value = 0.3124 B1 FT line above
Insufficient evidence to conclude that there is a
difference in mean weight between males and B1

females.

FT their p-value

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
4(a)(1) H,:p=06;H,:p<0.6 B1
(ii) Let X = Number of games won
Under Hy, X is B(20,0.6) si B1
Let Y = Number of games lost
Under Hy, Y is B(20,0.4) B1
p-value = P(X < 7|(X is B(20,0.6))) M1 Award MO if no working seen
= P(Y>13|Yis B(20,0.4) Al
=0.021 Al
Strong evidence to reject Gwilym’s claim (or to
) accept Huw’s claim). B1 FT on p-value
X is now B(80,0.6) (under Hp) = N(48,19.2) B1B1
p-value = P(X < 37|X is N(48,19.2)) M1 Award MO if no working seen
= 375-48 Al Award M1AOAT1 for incorrect or
v19.2 no continuity correction
=-2.40 Al No cc; z=-2.51, p =0.00604
p-value = 0.0082 Al 36.5;7=—2.62, p =0.0044
Very strong evidence to reject Gwilym’s claim (or B1 FT on p-value only if less than
to accept Huw’s claim). 0.01
5(a) E(X)=EX)=1.2 B1
E(U) = E(X)E(Y) = 1.44 cao B1
(b) Var(X) = Var(Y) = 0.96 B1 ,
E(XZ)(z E(Y2 )) — Val‘(X) + [E(X)]2 — 24 M1A1 FT thelr ValueS from (a)
Var(U) = E(X*Y?)~[E(XY)] M1
= E(X*)EQY*)—[E(X)EQY)P Al
=3.69 cao Al
6(a)(1) | Under H,, X is Po(15) si B1
P(X <10)=0.1185; P(X >20)=0.1248 Bl | Award Bl for either correct
Significance level = 0.2433 B
()| ¥ is now Poi(10) B1
P(accept Hp) = P(11< X <19) M1 Award MO if no working seen
= 0.9965-0.5830 or 0.4170-0.0035 Al
=0.4135 cao Al
(b) .
Under H,, X is now Po(75) = N(75,75) B1
= M =1.91 M1A1 | Award M1AO for incorrect or no
J75 continuity correction but FT
Prob from tables = 0.0281 Al further work.
p-value = 0.056 Al FT from line above
Insufficient evidence to reject Hy B1 FT from line above

No cc gives z=1.96, p = .05
92.5 gives 7=2.02, p =0.0434

© WIEC CBAC Ltd.
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Ques Solution Mark Notes
7@ | P(L<4)=PA<4) M1
_ 16-15 Al
20-15
=0.2 Al
_ T) a? x 1 da Mi1A1 | Limits can be left until next line
15
— 3 372 PO Al
BETE I
=4.18 Al Do not accept V17.5 =4.18
(©) , ,
Var(L) = E(I*)—[E(L)] M1
=17.5-4.18 Al FT their E(L)
=0.03 Al
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Ques Solution Mark Notes
1 x=52.0 si B1
. . 162480  3120°
Variance estimate = - =4.068
59 60x59 MIAL
(Accept division by 60 which gives 4.0)
90% confidence limits are
52 +1.645+/4.068/60 MI1A1
giving [51.6,52.4] Al
2(a) H,:u=45H,:u=4.5 B1
®) S k=436 x> =190.3428 B1B1
UE of 1 =436 B1 No working need be seen
2
UEof 6 — 190.3428  43.6 M1
) 20 Al Answer only no marks
=0.0274(22...)
© 4.36-4.5
test-stat = T MI1A1 | FT their values from (b)
J0.0274222../10
=—2.67 (Accept +2.67) Al Answer only no marks
DF=9 si B1
Crit value =3.25 B1
This result suggests that we should accept Hy, ie | B1 FT their f-statistic
that the mean weight is 4.5 kg
because 2.67 < 3.25 Bl
3 B1
® 5= o436 si
1500
ESE= [0436x0364 _hhihs M1A1
1500
95% confidence limits are M1 M1 correct form
0.436+1.96x0.0128.. Al Al correct 7
giving [0.41,0.46] Al
® 0.4348 +0.4852
p =2 2ROTDAZ_ 46 B1
Number of people = 0.46 x 1200 = 552 B1
0.4852-0.4348 =2z, /M MiAl
1200
z=1.75 Al
Prob from tables = 0.0401 or 0.9599 Al '
Confidence level = 92% B1 FT line above
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Ques Solution Mark Notes
4(a) Hy:p, = p3H, g, # p, B1
(b)
SE = 1/@ + 0.0% (=0.053) M1A1
80 70
3.65-3.52
Test stat = ———
0.053 M1A1
=245 (Accept 2.46) Al
Tabular value = 0.00714 (0.00695) Al
p-value = 0.01428 (0.0139) Al
Strong evidence to conclude that there is a T thei 1
difference in mean weight. B1 their p-value
Accept the conclusion that the
Variety B mean is greater than
(©) Estimates of the variances of the sample means are the Variety A mean
used and not exact values. Bl
The sample means are assumed to be normally
distributed (using the Central Limit Theorem). B1
5(a) Z xX= 42,2 x> :364,2 y= 34(),6,2 xy =2906.4 | B2 Minus 1 each error
S, =2906.4—42x340.6/6 =522.2 Bl
S, =364-42°/6=70 B1
5222 M1
b= 70 =1.46 Al Answers only no marks
M1
0= 340.6 —7.46x42 _455 Al
®)) . . . _
Unbiased estimate = a + 5b = 41.85 B1 FT their values of and a,b if
(ii) 1 (5-7) MiAp | AOSWer between 33.9 and 49.9
SEofa+5b= 0.5 g + - (0.2365...) And FT their value of S,
95% confidence limits for o + 54 are
41.85+£1.96x0.2365... mlAl
giving [41.4,42.3] Al
(iii) B
Test stat = —7'6 27'46 =234 M1A1 | FT their values of b and S,, if
v0.57/70 possible.
Critical value = 1.96 or p-value = 0.01928 Al FT their test statistic
We conclude that = 7.6 is not consistent )
with the tabular values. Bl FT the line above
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Ques Solution Mark Notes
6(a)(d) B S ko
E(Y)_kE(X)_kE(X)_? MIAL
For an unbiased estimator, k = 2. Al
(ii) _ 4 M1
Var(¥) = 4er(X) FT their k
= ZVar(X) Al
n
_4.0
n 12 Al
92
= E Al
0 Al
SE=——
(b)) V3n
Using Var(Y) = E(Y?)—[EY)] M1
2
EY?) = A Al
3n
# 6” therefore not unbiased B1 FT the line above
(i1)
3n+1
E(Y?) =92( 3 ) M1
n
3nY? )
E =0
[3n + J Al
2
Therefore is an unbiased estimator for 6° Al
3n+1
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