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LEVEL 2 ADDITIONAL MATHEMATICS 9550-01

All Candidates' performance across questions

Question Title N Mean SD Max Mark FF Attempt %

1 2934 5.7 2.4 8 71.6 98.7

LEVEL 2 ADDITIONAL MATHEMATICS 9550-01

Question

0 10 20 30 40 50 60 70 80 90 100
Facility Factor %



Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Examiner
|
8. Find the coordinates and nature of each of the stationary points on the curve y = x3 - 3x? + 11. o

You must show all your working. [7]
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Examiner
10. (a) Find the remainder when x* + 6x? — x — 30 is divided by x - 4. (2] i
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(b) (i) Show thg; x — 2 is a factor of x> + 6x2— x—30 [2]
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Final

10

(@) (4)° +6(4)7—(4)-30 (=64 + 96— 4-
30)
= 126
(b)(i) Substitute x =2
Showing f(2) =0

(i) (x-2)(¢ + bx + ¢)
or intention to divide by (x-2) with x
shown

((x-2)) (x®+8x+15)

((x-2))(x+3)(x+5)

M1
Al

M1

Al

M1

A2

Al

Or division method giving x* + 10x ...

Or division method giving x* + 8x ...
Convincing, working shown
Allow 23+ 6(2)*- (2)-30=0

Al for +8x or +15.
Or use of factor theorem Al (x+3), Al (x+5)
CAO. Mark final answer, but ignore attempts to ‘solve’
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(a)  Find the remainder when X3 + 6x2 — x — 30 is divided by x — 4. il
....................... )5_@@'_(\6_30
................................................. L e,
¢
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(b) (i) Show that x -2 is a factor of x> + 6x? — x — 30. [2]
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Correct substitution.
Incorrect evaluation.
It should be a remainder of 126.



A correct substitution and evaluation.



A correct division.



The candidate has not completed the work.
The last stage is to factorise.
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Examiner
|
10. (a) Find the remainder when x? + 6x? — x — 30 is divided by x — 4. 21| "
(b) (i) Show that x -2 is a factor of x* + 6x? — x — 30. [2]
(i) Hence factorise x> + 6x2 — x — 30. [4]
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Boe i 2y o llber il
32 Prove that —2— = 5 ity 7 = 70 )

(x-('ﬂ < ‘*g (2%« 1)

4. Given that y = x? + 3x, find % from first principles. [5]
1‘4& pe Xz & &!“A e = 3

«é? ‘/\3 LX) X* 4 2h 4 WP 23
S S D e e N R R
(23R 437 4 3K
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25 W ;\m Examiner
3 p ot Ix . x=0 © 2Rt et 114 4 only
. Provethat 5 = e ) : [4]

4. Given that y = x? + 3x, find % from first principles. [2]
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3. Provethat 5 - 250+ 2xk3 o Hllxlld 4]
OSae - EEeE  le 1E0 T
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4. Given that y = x~ + 3x, find %C—) from first principles. [5]

_____ e IT-OC%\ZDC}*%Q;
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LEVEL 2 CERTIFICATE IN ADDITIONAL MATHEMATICS

MARK SCHEME - SUMMER 2016

Additional Mathematics

Summer 2016 Final
M1 | Attempt to use common denominator, may be implied
by sight of 35(3x) -14(x-6) + 10(2x+3) without sight of
70
May be seen in stages
{ 35(3x) -14(x-6) + 10(2x+3)} (/70) B1
Or equivalent. May be seen in stages, as intention of
{105x-14x+84+20x+30} (/70) B1 | method
(111x + 114)/70 or showing LHS = RHS Al B1 for 1 slip (e.g. -84). Must be as a sum of 5 terms.
Convincing must follow from fully correct working at
each stage
If no denominator then possible M1 (see note above),
B1 B1 A0, however if denominator replaced later all
4 marks are allowable
(@) (y+8y =) (x+8x)? + 3(x+8x) B1 | Oralternative notation. Allow if final bracket omitted
Intention to subtract (y=) x* + 3x to find M1
Sy Al | Accept 5x? as meaning (8x)>
By =) IXSX + (5)()2 +38X M1 FT equivalent level of difficulty
Dividing by 8x and (lim) 5x—0 Al | CAO. Must follow from correct working and notation
dy/dx = lim Sy/ox = 2x + All notation throughout the working must be correct in
3 order to award the final Al
5x—0 Do not accept dy/dx = Iim0 2x + 3 as a final answer
Use of dy/dx throughout max 4 marks only, final AO
5
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sl 6 2o I 14 S o

Given that y = x2 + 3x, find d_y from first principles. [5]

dx
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The candidate has perhaps attempted to work with a common denominator, although not clear at this stage, but towards the end, they may have shown the denominator or worked towards showing the 111x + 114 equivalent on the left and right hand sides.
The M1 has been awarded generously, as the benefit of doubt that the candidate is working towards checking numerators on the left and right hand sides.



Unfortunately, 2, 5 and 7 are not all factors of 40.
The candidate needed to work with 70.



40 divided by 7 is not 6.



This is not good practice, to start with a line of cancelling.
The three fractions needed to each be written with a denominator of 70.  Then brought together as one fraction.
Even if this candidate had decided on multiplying throughout by 70, they would not have been awarded the final A (accuracy) mark.



Notice the +3x has become -3x.
This may be confusion with the brackets.  But the candidate shows they are subtracting the incorrect y1 here.  But intention is shown, so the method mark, M1, is awarded.



The method mark is awarded as the intention to subtract here.
But the accuracy mark can not be awarded, as the candidate actually has + 3x - - 3x.




The second method mark is not awarded.
The candidates divided by h, which is correct, the error is in stating that the limit is h = 0, rather than h tends to zero.



Overall notation is poor.
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X35 W QM) Examiner
3 p that 3xT x=6 iy 2l o114 4 only
. Provethat &~ 5 T 70 : [4]
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4. Given that y = x2 + 3x, find % from first principles. (5]
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The denominator should not be cancelled.
What is it being cancelled with?



Both numerators and denominators have been multiplied by appropriate factors of 70.



The final accuracy mark is not awarded, as the denominator on this left hand side is now missing.



The notation is not fully correct.
Hence the final accuarcy mark is not awarded.



This line has totally confused notation.
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Sl e 60 D as e Ll Dkl 4 only
3. Provethat 5 T e 70 : [4]

4. Given that y = x~ + 3x, find % from first principles. [5]
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A correct answer, with the common denominator shown throughout.



All working is correct.
But notation is not correct.
Hence the final accuracy mark is not awarded.



No equal sign here.



No left hand side, what is all this showing? 
The left hand side would tell us this.



Notation dy /dx as the limit of h tends to zero needs to be shown correctly for the final mark to be awarded.
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3. Provethat o - X704 23 lLtlld | "
: _ .2 . dy . .
4. Given that y = x* + 3x, find dx from first principles. [5]
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You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18 cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

The rectangular piece of thin card

&

18 cm

The 3 pieces used to make
the cylindrical package

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical

5%3"51%3 show all your working. 8]
SN0 223000 x 8 dne wor oo dextads AN LD A0 RAUGA.....
............................. 2 %09 0. ANe ARl T U e T V1V RE—
Am@immml AAAAAA 5, DAl e e e e

(A7l = 52‘!

Y o ] S SRS T A e

Am%mﬁmzaﬁ\&x \gmbegﬁu& O eAte e

A RN R e

.........................................................................................................................................................................................................
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5.
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You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18 cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

The rectangular piece of thin card

P

| 1\8Lm

18 cm

The 3 pieces used to make
the cylindrical package

/Lﬁtm

Diagram not drawn fo scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package. '

You must show all your working. [8]
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You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

; : .
The rectangular piece of thin card L : 4 /\D

§

The 3 pieces used to make
the cylindrical package

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exacitly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package.
You must show all your working. [8]

gunder. nos. A lenamn Crg\%tmr&dlwmg@m

Caiculmcwcumfgvenceogcwcm _________________________________________
@D IR - o
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_____________________________________________________________________________________ = 33U - e gy of wasted
_______________________________________________________________________________________ PoccaqIaess ROMAL.
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Final

(Area of circle(s) =) (2x) mx4% or (2x)16m

(Curved surface =) 2xmx4 x 18 or 144n

(Area of card =) (18 +8 + 8)x 2xqx4
(=34x 8m)

(Area wasted =)
((18+8+8)x 21x4) - (2xmx4x18 +2xmx4?)

(=) 961 (cm?) or answer in the range
300 (cm?) to 302(cm?)

QWC2: Candidates will be expected to
e present work clearly, with words
explaining process or steps
AND
o make few if any mistakes in
mathematical form, spelling,
punctuation and grammar in their
answer

QWC1.: Candidates will be expected to
e  present work clearly, with words
explaining process or steps
OR
e  make few if any mistakes in
mathematical form, spelling,
punctuation and grammar in their
final answer

M1
M1
M2

ml

Al

QWC

M1 for sight of (...+ 8 + 8) x 2xnx4 or
(I8 + ...+ ...) x 2xux4

Intention to subtract areas of 2 circles and a rectangle from
the card, depends on at least M3 previously awarded

CAO. Accept an answer in the range provided supported
by correct working

Alternative:

(Width of card =) 2% 7 x 4 (= 251327 cm) Ml
(MO if stated as ‘area of the circle’ unless clearly used as
width of the card)

(Area of the small rectangle =) 8 x 2 x zx 4 M1
(Area of a circle(s) =) (2 x) 7 x 4° M1
(Areawasted =) 2 x 8 x 2 x 7x 4 — 2 x 7 x 42 M2
(orMLfor 8x2x zx 4 — 7 x 4%

(Area wasted =) 967 (cm?) or 300 to 302 (cm?) CAO Al

QWC2 Presents relevant material in a coherent and logical
manner, using acceptable mathematical form, and with few
if any errors in spelling, punctuation and grammar.

QWC1 Presents relevant material in a coherent and logical
manner but with some errors in use of mathematical form,
spelling, punctuation or grammar

OR

evident weaknesses in organisation of material but using
acceptable mathematical form, with few if any errors in
spelling, punctuation and grammar.

QWCO Evident weaknesses in organisation of material, and
errors in use of mathematical form, spelling, punctuation or
grammar.

© WIJEC CBAC Ltd.











You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18cm.

The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

The rectangular piece of thin card -
/ |

18 cm

The 3 pieces used to make
the cylindrical package

N

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package.

You must show all your working. [8]
G D 22Ul Ling %er@mw LGUAN.....
............................. 2 3%:0 0. A o& s clattalgy o
AM@&&U =n,fl ...... S Shalste &2 T gt e At ety S R T e e
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ﬂww ...... looaféqnl,jarmw ..........................................................................

Amﬁwu:w\muw@%mmwmwm .........

9! MQQN\WW&SQX#%/‘ W A

Ttal AN . tid s 2503 X a0 L 39U 6QemT -
Ammkmaote@k: ...... < b@@@’hﬁa\(o@ ..............................................
B N ) e e

Examiner
only
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This is the area of the two circles.



This is the area of the grey rectangle.



This is the area of the thin piece of card.



The candidate has only subtracted the area of the grey rectangle from the thin card, they should have also subtracted the area of the two circles.



The work is well organised.
All calculations shown and labelled.
Units are correct.
QWC2 is awarded.
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You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18 cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

i\&v\\

The rectangular piece of thin card o

18 cm

The 3 pieces used to make
the cylindrical package

® i

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package.
You must show all your working. [8]
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The mathematics is correct.



The prose is not necessary.
It is not good communication.
Showing and labelling each stage with calculations, with units given, and a final statement would show good communication.
The prose does not add to the organisation of the work.
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You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

A
The rectangular piece of thin card /
g p ™ i - e
/<9 Jem o
L
e L -
18 cm ( , (\Z
The 3 pieces used to make Pl s O
the cylindrical package -
LU

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exacily.

Calculate the ;@gg@pf!{he thin rectangular piece of card that is wasted in making this cylindrical
package. — :

You must show all your working. [8]
cyunde nas. o lendmn o 3T raclling of deny
Caicu&ﬁcwc\xmfgveﬁceofcmm

feanlD ) SRARWNSNG - L
Areq. of. RCHNGUAGY. PACKAQINQ.. 2. 8TLXAD. 2. L4uT
’:[).L.CLIX\Q._t.e.'y’.....,O@,..CL\[CUL.;...Z;)&.U(. ........... Lo e
..................................................................................... ~3SM Cn e ewgine of W gted
....................................................................................... PocicogieNs Bome..
e w0Vl ol Ovcieal NG ctedlif@@ue o -
T - e Opdpnciiinele . L4
= o e - 2{‘\'&@3 ........ = QI AT
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Correct mathematics, with the answer left in terms of pi.



It is clear what each calculation shows, well organised, with good notation.
QWC2 is awarded.










You will be assessed on the quality of your written communication in this question.

A cylindrical package is made with a radius of 4cm and a height of 18 cm.
The net of the cylinder is drawn on a thin rectangular piece of card as shown in the sketch below.

The rectangular piece of thin card “

O

18 cm

The 3 pieces used to make
the cylindrical package

©

Diagram not drawn to scale

The circular ends of the package touch the rectangular piece of the net and the edges of the thin
card exactly.

Calculate the area of the thin rectangular piece of card that is wasted in making this cylindrical
package.

You must show all your working. [8]
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5 4
(@) Simplify 542 leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working. [3]

(b)  Showing all your working, simplify each of the foilowmg £

B e 2
i XX S = 2]
x2 W
___________________________________________ e "‘DLGQ
e B e e
I 2
iy Sx23x° [2]
x9
<Y
_______________ PSR o S
ifa N

© WJEC CBAC Ltd. (9550-01-001)

Examiner
only










6.

=
(a) Simplify 5+42 leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working. [3]

S Sl
e e S b e S TR AT
................................................................................................................ S-?"'\'S. TSFZ,
................................................................................................... :\g"‘gﬁ

{ g
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() Multiplier (5-v2) / (5-v2)

Denominator
25+5vY2-5Y2-20R 25 -2 0R 23
3(5-V2)/23 or (15-312)/23

(b)(l) X15/5/X1/2 or X3/ X1/2
- X5/2

(i) Correctly extracting a factor of x®
(numerator) or 8xY° + 1(x¥®)
X2/9 (XZIQ)
8+x° or 8x¥™+1 or 8ixY +1

XZI./9

M1

Al
Al

B1

B1

M1

Al

Allow if the multiplier is stated as (5-\2) provided it is used
as (5-\2)/ (5-\2)

CAO. Mark final answer
Unsupported answer is awarded no marks.

Or equivalent first stage of working with indices
CAO. Accept x>° or x**

CAO. Mark final answer
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(@) Simplify 5+3\/§ , leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working.

(b)  Showing all your working, simplify each of the following. g
\7 5o g =Y
O 242 A8 i -Bodi

e
—

i s oS
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Brackets are omitted, but the intention is there.
The multiplication sign separating the two fractions is all that is required in notation.



A correct answer.



No equal signs??
Showing the equal signs would be correct notation.



Indices are being calculated.



A correct answer.



This method is correct.



This fraction shows the same numerator as denominator, hence cancels to 1.



Needs to have +1 here for a correct solution.










6.

&
(@) Simplify 542 leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working.

ey

.......................................................... S»J‘L-(Srﬁ\is-&)

b L T L S 2 N
........................................................................................................... 1.5-22SUn-6 15 .

\ 4;\
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A correct answer.



A correct answer.



Working towards the index for the numerator shown.



This fraction represents 1.
Same numerator and denominator.



The answer needs +1, to be correct.
















3
(@ Simplify 5+2 leaving your answer in surd form.

Do not use a calculator to answer this question.
You must show all your working. [3]

S xxt

(i) 2]
x2
540

(i) B2 2]
X9

© WJEC CBAC Ltd. (9550-01)

Examiner
only










8

8. Find the coordinates and nature of each of the stationary points on the curve y = x3 - 3x2 + 11.
Y&u must show all your working. [7]

QE;?Z: _____ 2 Ve e R,
Rl Lo s e v
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(dy/dx=) 3x® — 6x B1
dy/dx=0 or 3x2—6x=0 or 3x®=6x M1 | FT their dy/dx form ax® % bx
x=0 and y= Al
11 Al | Answer only, no working shown MO A0 A0
x=2 and y=
7 M1 | Or first derivative test, interpretation of first derivative
test. Or alternative (e.g. full graphical method with
d?y/dx? = 6x - 6 explanation)
Al FT for their x value
Al | FT for their other x value provided this does not have
(0, (11)): d?y/dx? <0, point is a maximum the same interpretation as the first x value
(2, (7)): d>y/dx? >0, point is a minimum
Answer only, no working shown M0 A0 AO
If d?y/dx? =cx + d where c=0 and test applied correctly
then SC2 instead of final Al, Al (as M1 has not been
awarded))
7
3
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8. Find the coordinates and nature of each of the stationary points on the curve y = x3 — 3x2 + 11.
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Having factorised, this shows either 
x = 0, or 3x - 6 = 0.
Hence, x = 0 or 3x = 6 giving x = 2.



Incorrect second derivative, it should be 6x - 6.











