SEC Mathematics May 2016

Marking Scheme Paper I1A
ON Solution Criteria Marks
X +8=Xx(x+ 3) seen or implied M1
X+8 =x+ X attempts to factorise or solve quadraticM1
2+ X_8=0 # acceptat most one mistake
x+4)x-2)=0
x=-4,2 x=-4,2| Al
1b (2x+3)(x—5)(x+1)=0 X=—=, Xx=5 or x =-1 A3
xz—g , X=5 or x=-1
lc |2x?—-3x-5 (2x=5)k+1)| A2
= (x-5)(x +1)
# Award 1 mark for swapped signs
# Award 1 mark overall if candidate
moves on to solve - 5)k+ 1) =0
28 | 3433 - 1 _ 1_1 Uses one of the laws of indices corregtly M1 6
3 27 727 49
(V323) Loor L] BL
7 49 FMNW?
2bi | 4a® - 9 Correct expansion @2a — 3)(2a +3) | M1
# accept at most one mistake
Simplifiesto 4° - 9| Al
2bii | (2\7 — 3)(2y7 + 3) = 4 x(ﬁ)z ~9 Putsa = /7 or 2.65 in the result obtained M1
in part 2(b)(i)
=28 - 9 =19 # No marks are awarded whea’4 9 is
not used but candidate uses calculator
19| Alft?
3a | x o y? x = ky?| M1 |10
x = ky? k=6 M1l
54 =k x ¥ x=121.5| Al
k=26 # Award second method mark for

Wheny=45, x =6x 4.5 = 1215

OR

x . 54 X

— Is constantSo— = —— and
y 9 4,52

x=121.5

candidates using = ky or y = kx

M1
M1

OR
% is constant
54 x
E
x=1215

Al

! FEMNW stands for “full marks no working”

2 ft stands for “follow through”

Page 1




SEC Mathematics May 2016

Marking Scheme Paper I1A
3aii = 6y’ X = 6y or substitution in eqt of previous p| M1
y2 =2
6 y = \/% or y subject for an eqt including | M1
48
y=1% =19 y =49, accepy=9| Al
3b 2%
X
y 15y
Candidate may choose arbitrary values .
for the length and breadth of the smd %‘?F‘g'de[ﬁ the aree;?f at Ieast"okr;e t?]f tpef\ﬁ?"w'l
wall, then multiply the sides by 1.5 and Vides l? area”ot arger wa thyt atorne M2
respectively... etc smaller wall to compare the two argas
90 mins Al
OR
Area of small wall ixy Ju
Area of bigger wall is 8y Compares the aregs M1
Bigger wall takes 3 times as much { Length of larger wall2 | M1
paint Breadth of larger wall 1.% | M1
It takes 90 mins 9Cmins | Al
OR
Area of the larger wall is 3 times - .
the area of the smaller wall (2 x 1.5) Multlpllgz rr?qtilr?: M3
Therefore large wall takes 90 mins Al
4 Since E is the centre of arc AB; AE = BE Shows that AE = BBer AB=BE| M1l 10
Since B is the centre of arc AE; AB =BE  Shows thaboth AE = BE and AB =BE M1
So ABE is equilateral with AE = BE = AB # above marks awarded when candidate
And OJABE = 60 identifies centre or radius of arc
OABE = 60° becausedABE is equilateral M1
diia | Length of arc AB =% X 21 % 0.82 = Length of arc :% x2rxr| Ml
0.86m # Substitution NOT necessary for this M1
0.86| Al
# Accept 86cm
4iib | Length of arc AE = length of arc AB Adds up the necessary sides M1
Perimeter ABCDE =
(0.86x2) + (1.2 x2) + 0.82 = 4.94m 494m| Al
# Accept 494cm
diiic | AF Use of trig to find AF| M1
sin60° = —
AB Height = AF + BC| M1
AF =0.82 x sin 60 = 0.71m
: 1.91m| A1l
=AF + =0.71+1.2=1.
Height =AF + BC=0.71+1.2=1.91m # Accept 191 cm
# Accept rounding to any number of dp
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ba | Least volume of barrel is 224.5 litres Least volume of barrel is 224.5 litres M1 11
Largest volume of each bottle is 755 ml, # Accept least vol of barrel is 224.41
i.e. 0.755I Largest volume of each bottle is 755 ml M1
Least no of bottles 2222 =297.4 bottles
0.755 i . least vol of barrel M1
Least no of bottles to be filled completely Useolargest vol of bottle
is 297 bottles
297| Al
5b . 345 Names one fraction M1
& 35 Names another fraction M1
Shows there are many fractions M1
OR infinite Candidates saying there are manyM3
fractions... they never end... infinite
number, get all marks... do not penalize
explanations which are not well articulated
as long as it is clear that they know there
are many possible fractions
5ci | 2 Separates the termsxrappropriatelyy M1
§x +5<39 x <51 Al
2 # Award M1 AO if candidate works out
=x < 34 . .
3 3 correctly using the equals sign rather
2 than the inequality sign
X <34 2 ....getting x=51
x <51
5cii | 5—3x <38 Separates the termsxrappropriatelyy M1
—3x <33 x=>-11| Al
x=-11 # Award M1 AO if candidate works out
correctly using the equals sign rather
than the inequality sign
6i Using Pythagoras thm foARTN, Use of Pythagoras thim M1 12
RT =v3.52 + 102 =10.59 m RT =v3.52+102 | Ml
Accept 10.59, 10.6, 11 Al
6ii | TanOTRN :1_‘5) =2.85714 OTRN identified as the angle of elevatipn M1
3. 10
OTRN = tan* (2.85714) = 70.7 TanUTRN =— M1
Accept65.3- 71.5 for OTRN | A1
# Award M1M1A1 where candidates find
correctlyCJRTN instead of ITRN
6iii | Using the cosine formula iIBSRT Use sine or cosine formula to fild M1
RT?=F + 6 — 2x9x6xcod RT?=F + 6 - 2x9x6xcod | M1
cosh L59°-9°-6% _11225-81-36 Accept 87.4-92.2 forb | Al
—2X9X6 —-108
b = cos'(0.044) =87.8
Using the sine formula idSRT
9 10.59 Uses sine or cosine formula to deternii@RT| M1
: = OSRT=58.2| Al
sin £SRT  sinb # Accept from 54.8 to 58.2
. _9Xxsin87.5° _
SINLSRT =—"-—= 0.849 Adds values obtained fafSRT & OTRN | M1
OSRT =58.2
a =581+70.7 =1288
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7 y=2x—-2...(i) Substitutes foy...or x...in the quadratic M1 6
S N
2y" = 4x"+1... (i) Expands quadratic, e.g. M1
use eqt (i) to substitute farin eqt (ii) (2x—2f =43 - &+ 4
2(Xx—-2F =4C+1 (y +2Y=y>+ 4y + 4
24¢ - & +4) = &4°+1 o
B Simplification.... Up to:| M1
8- 16+8-4-1=0 4¢ -1+ 7=00R y? — 4y — 5=0
M —-1x+7=0 with at most one mistake
(@x=1X-7)=0 Factorisation of quadratic or use jof M1
X=% orx=3% quadratic formulg
Whenx =%, y=-1
Whenx=3%,y=5
Whenx =%, y=-1
OR Whenx=3%, y=5
Two correct values Al
_y+2 Two correct values Al
)
+2\2
2y% = 4 (y—) +1
2
2y = y2+ 4y + 4+ 1
y2 —4y —5=0
(y-9)¢+1)=0
y=5o0ry=-1
Wheny =5, x = 3%
Wheny =-1,x =%
8i (&) median is 48 B1 12
(b) interquartile range is 63 — 34 = 29 Bl
8ii t in months CF Computes values cumulatively M2
0<t<30 0 All values correct Al
0<t<40 3
0<t<50 14
0<t<60 33
0<t<70 46
0<t<80 50
8iii | See last page for CF plot One mark for every toimtp plotted correctly 3
No mark given ifgii is completely wrong
8iv | Median is 55.2 months 54-58| B1
Interquartile range is 63-49 = 14 months 13-15| Bl
8v | Type B is more likely to last longer, singce Picks the type with the larger median M1

its median is higher and its interquart

le Explanation to mention at least that the M1

range is smaller as compared to Type A

median is higher
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o Length of arc AB =23”6—x0L orequivalenf Al | 7
9ii Perimeter of base &rr Al
giii | 2L _ 5o, length of arc AB = perimeter of base M1

360
3"_6L0 =r X made the subject of the equation M1
X = 360 x% # Another method - Equating the area af
the cone#rL) to the area of the sector
This method should also be accepted
9iv | Area of sector AOB = Finds area of sector AOB in terms)of M1
X 12 =L 1?2 = nrL Substitutes fox | M1
360 L nrL Al
10i 8
Bl
10ii 16=1+3+5+7 B1
10iii | (@) n? (@ n’| B1
(b) n+n-1=n-1 (b) shows correct approach M1
2n — 1 or equivalent Al
# Award M1AQ for answer 2 | FMNW
10iv |81=9¢.... n=9and2-1=17 n=9| 1
81 =1+3+5+7+11+13+15+17 2n-1=17| 1
81 =1+3+5+7+9+11+13+15+171
FMNW
11i x=-3| Bl 10
andx=-1| B1
# Award zero marks if quadratic is factorized
# Award B1, BO foiy =-3,y=-1
11ii | Whenx=-2,y =1 Constructs equation 1&2)2 —8 + k M1
1=(-2)?-8+k k=5| Al
k=5 FMNW
11iii | Whenx =-6, y=0 (Similarly forx = 2) | Substituting<= -6 orx=2 inx? + 4x + k | M2
6%+ (4x-6) +tk= 36 -24 4 =0 k=-12| Al
Sok =-12
OR
0=x*>+4x+k
Wheny =0, x = -6 orx =2 0=Kx+6)x—2)| M2
0=x?+4x+k k=-12| Al
0=K+6)Xx—2)
k=-12 Award one mark for a statement of the
and y = x? + 4x — 12 is the appropriatéform, “When x =6, y = 0"
equation
11liv | Graph meets thg-axis once if it touches Graph passes through 2, M2
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thex-axis at (-2, 0) k=4| Al
0=(-2%-8+k FMNW
Sok =4

ORy=x*+4x+k
0 = k+2)x+2)
Sok =4

8iii
Life of 50 Type B batteries
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Battery Lifein months
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