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C2 Paper A — Marking Guide

1. (@ f-2)=-35 . —24-8-2k+9=-35 Ml
k=06 Al
_g2
b)) =1f(5) Bl
—2(8 4 2 _8 _ 8 -
=3(5)-2(4)+6(2)+9=5 — 8 +4+9=13 M1 Al (5)
2. X -2 -1 0 1 2
x 1 1
2 1 3 1 2 4 B1
area= L x1x[1 +4+2(1 +1+2)] B1 M1 Al
=52 or 5.63 (3sf) Al 3)
3 tan’ 6 = L M1
=+_L
tan 0 iﬁ Al
9:%,%—norn—%,—% Bl M1
5n T =®m Sm
0 = 6 6°6° 6 A2 (6)
4 (@ =1+8300+ (i](3x)2+ (2](3x)3+ MI Al
=1+ 24x + 252 + 1512x° + ... M1 Al
®)  x=0.001 Bl
(1.003)8 =1+ 0.024 + 0.000 252 + 0.000 001 512 M1
=1.024 253 5 (8sf) Al 7
5. (@ (i) =2log; x =2t MI Al
.. _ loggx _ logzx _ |
(ii) gy 2 2 t M1 Al
() 22— 5t=4
_ 38
=% Ml
logsx=15, x=3 =187 M1 Al (7)
6. (@) radius= /25+1 = V26 MI Al
o3P (=27 =(426) Ml
(x+3)7%+(-2)7>=26 Al
(b) (—4,7), LHS = (-4 +3)*+(7—2)*=1+25=26 .. lies on circle Bl
(c)  grad of radius = 7477;(%3) =-5 M1
-. grad of tangent = :—; = % MI Al
y-T1=1(x+4 M1
S5y=-35=x+4
x=5y+39=0 Al (10)
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(@) 2X°+6x+7=2x+13
X*+2x=3=0 Ml
(x+3)x-1)=0 Ml
x=-3,1 Al
o (=3,7),(1, 15) Al
1
(b)  areaunder curve = JL} (2x* +6x+7) dx
=[2x7 + 327+ 7x] M1 A2
=(2+3+7)-(-18+27-21)= 222 M1
area of trapezium = % X (T+15)x4=44 B1
shaded area = 44 — 222 = 211 Ml Al (11)
@ ~4i=D gy at?-D Bl Ml
r—1 r—1
P -1=100"-1)
=107 +9=0 Al
-1 =-9)=0 Ml
= 1,9
r=x1,£3 M1
r>1 . r=3 Al
3
() % =26 MI Al
a=2% -7 Al
13
© S 2(3_‘11) 728 M1 AL (11)
(@ area=2xy+ (1 xx*x0.5)=2xy+ 1x* =50 Ml
L 50-1x2 25 !
.o y_ 27; - ? - g.x Al
P=2x+4y+(xx0.5)=3x+4y M1
:%x+4(§—%x) Ml
:%x+@—%x:2x+@ Al
X X
(b) P s o0x MI Al
for minimum, 2 — 100x> =0 Ml
x> =50
x= /50 or 542 Al
2
(c) l—f =200x" Ml
2 2
when x = 5\/5, (:lx—f = %\/5, jx—f >0 .. minimum Al
@ =2(5J2)+ % = 1072 + 1042 = 2042 MI Al (13)
Total (75)
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Performance Record — C2 Paper A

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) remain. (trapezium| trig. eqn | binomial logs circle area by GP circular
theorem rule integr. sector,
max./min.
problem
Marks 5 5 6 7 7 10 11 11 13 75
Student
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This guide is intended to be as helpful as possible to teachers by providing
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C2 Paper B — Marking Guide

logs =2 Ml
x—1
4x+3 :52:25 Ml
x—1
4x+3=25(x-1) M1
21x=28, x=1% Al @)
jf =2+ dr = [Lx' =2+ k] MI A2
=(9-9+3k-(L —1+h=2k+2 M1
2+ 2=82, k=4 M1 Al (6)
@ =1+n(ix)+ ”(”2‘1)(%x)2+... Bl M1
- 1 1 2
=1+ gnx+ Znan—1Dx"+ .. Al
()  gn=s5nn-1) M1
Sn=nn-1)
n8—(n—-1)7]=0 Ml
nz0 ..n=9 Al 6)
3(1 —sin® x) + sin’ x + 5sinx =0 Ml
2sin’ x—5sinx—3=0 Al
(2sinx+ 1)(sinx—-3)=0 M1
sin x =3 (no solutions) or —% Al
x =180+ 30, 360 — 30 Bl M1
x =210, 330 Al (7
(@ (x+17+@-6>=(25) Ml
(x+ 1)+ (@1-67=20 Al
(b) sub. y=3x—1 into eqn of C:
(x+ 1)+ [Bx—1)-6]*=20 Ml
(x+1Y+Bx-77=20 Al
X —4x+3=0
(x=Dx-3)=0 Ml
x=1,3 Al
c) x=1=y=2 .(,2), x=3 =>y=8 ..(3,09) Bl
AB=\(3-1* +(8-2)" =/4+36 = /40 = /4x10 = 24/10 M1 AL (9)
dy -2
a — =4 -x M1 Al
(a) ™
for minimum, 4-x72=90 M1
=1
4
. — 1 . 1
x>0 nx=1 . (1,4 A2
(b) x 1 2 3 4
-1 1 1 1
area= 1 x 1x[5+161 +2(81 +121)] Bl M1 Al
=31.5 (3sf) Al (10)
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_ 114 _
(a) "= 0.95 M1
us =120 x (0.95)*=97.74 M1
*. 1 hour 38 minutes Al
_ 120[1-(0.95)%]
(B)  Sy= o Ml Al
= 807.79... minutes = 13 hours 28 minutes Al
() 120x(0.95)" "' <60 Ml
(n—1)1g0.95<1g0.5 M1
n> 1805 4 Al
1g0.95
n>14.51 .. 15 papers Al (10)
(@) BD*=6+9"—(2x6x9x cos 60) MI Al
BD* =36+ 81 —54=63
BD =63 = \J9x7 = 37 cm MI Al
) (3W7)Y=3"+8-(2x3x8xcosC) Ml
_9+64-63 _ ;5
cos C= I =
ZBCD =78.0° (1dp) Ml Al
©  =(+x6x9xsin60)+ (L x3x8xsin77.975) M2
=35.1 cm® (3sf) Al (10)
(@ f(1)=1-9+24—-16=0 Bl
s (x—1)is a factor of f(x) Bl
(®) ¥ — 8 + 16
x—1) x — 9% +24x — 16
3 2
X - X
— 8x* + 24x
— 8% + 8 M1 Al
l6x — 16
16x — 16
f(x) = (x — 1)(x* — 8x + 16)
f)=@x-Dx-4" [p=-1,q=-4] Ml Al
(c) yT /
0 g B2
4
) :L (o — 9% + 24x — 16) dx
=[1x*=3x" + 12" - 16x] ] Ml A2
=[(64-192+192 - 64) — (L -3+ 12-16)] Ml
=63 Al 13)
Total (75)
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Performance Record — C2 Paper B

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) logs integr. | binomial | trig. eqn | circle SP, GP cosine factor
trapezium rule theorem,
rule area by
integr.
Marks 4 6 6 7 9 10 10 10 13 75
Student
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This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks could be awarded. There are
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Accuracy marks (A) can only be awarded when a correct method has been used.
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C2 Paper C — Marking Guide

L (=x=1+6(=x)+ (g](—x)2+ = 1= 6x+ 158 MI Al
(1+x)(1=x)°=(1+x)(1 —6x+ 15x" +...)
coeff. of ¥’ =15-6=9 Ml Al (4)
-]
2. (a) 1 =200 M1 Al
3
a=200x 2 =135 Al
135
b = 1" 2021 M1 Al (5)
3. (@) (-4,0) ~ 0=4-20+16k+128 M1
16k=—-112, k=-7 Al
(b)) 4+5x-Tx-2x"=0
x=—4 isasolution .. (x+4)isa factor B1
2+ x + 1
x+4)2F - T + sy + 4
-2 — 8¢
¥+ 5x
2
X+ A M1 Al
x+ 4
_x+ 4
A1 +x-2xH)=0
(x+4)(1+2x)(1-x)=0 M1
x=—4(@atd), -1,1
v (=1.,0),(1,0) Al @)
4. (@ () yT /_\
0 % B2
(i) (=60, -1), (120, 1) B2
()  x—30=-180-20.5,20.5 B1 M1
=-200.5,20.5
x=-170.5, 50.5 (1dp) M1 Al  (8)
5. (@ =3-log8§ Bl Ml Al
— 2 _
=3-2=1 Al
(b)) (2 -32x29=0 Ml
(2" - 6(29 =0
2'(2°-6)=0 M1
2" =0 (no solutions) or 6 Al
x= ig% —2.58 (3sf) M1 AL (9)
g
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@ f/x)=—1+2x7 M1 Al
()= —2x7 Al
() forTP, —1+2x7 =0 M1
xt =2 MI
x=8 Al
- (8,6) Al
© £7(8)= -5, £”(x)<0 .. maximum MI Al (9)
(@)  grad PQ= 738:(%5) =3, grad OR = gf(’i) =-1 MI Al
grad PO x grad QR =3 x (-1)=-1 M1
. PQperp.to OR, .. ZPOR =90° Al
(b)  ZPQR=90° .. PRis adiameter Ml
-, centre = mid-point of PR = (% , %) =(2,3) M1 Al
(c)  radius = dist. (=5, 2) to (2, 3) = /49+1 = /50 Bl
(=22 (=3 =(50)? Ml
X —dx+4+)y"—6p+9=50
X+ —dx— 6y =37 [k=37] Al (10)
(@ =12xQ2n-2)=16mcm M1 Al
_ . N
(b)) chord=2x12sin £ =24x % = 123 M1 Al
P=(12x Z)+ 1243 M1
=8+ 1243 =4Q2n+ 3B)em [k=4] Al
() areaof segment = (4 x 122 x 22) — (1 x 12° xsin Z%) M2
_ 2 \B _
=72(% - ) =88.443
as % of area of circle = 88-‘1“2‘2 x 100% = 19.6% (1dp) M1 Al (10)
TX
(a) X 2 4 6 8
1+3Jx 5243 7 8348  9.485 MI Al
area= L x 2% [5.243 + 9.485 + 2(7 + 8.348)] Bl MI Al
=45.4 (3sf) Al
8
® =] (1+3Jx) dr
—x+2x°18 M1 Al
=[8+2(242 V] -[2+2(2+2)] M1
=(8+32V2)- @2+ 4/2) Ml
=6+ 282 Al
_ (6+28Y2)-454 9 = 0,430
() e X 100% = 043% MI Al (13)
Total (75)
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Performance Record — C2 Paper C

Question no. 1 2 3 4 5 6 7 8 9 | Total
Toni binomial GP factor trig. logs SP circle sector |trapezium
op C(S) theorem, | graph, ofa rule,
alg. div. | trig. eqn circle area by
integr.
Marks 4 5 7 8 9 9 10 10 13 75
Student

C2c MARKS page 4
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This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks could be awarded. There are
obviously alternative methods that would also gain full marks.
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Accuracy marks (A) can only be awarded when a correct method has been used.
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C2 Paper D — Marking Guide

1. =3"+43)(-2x) + 6(3%)(—2x)" + 4(3)(-2x)* + (-2x)* MI Al
=81 —216x +216x" — 96x° + 16x* BlI Al (4
2. (7-xP=x"+@+1)>=[2xxx(x+ 1) X cos 60] M1 Al
49 - 4x+xX*=x*+x*+2x+1-x*—x
15x=48, x=1 Ml Al (4)
3. b g MI Al
dx
forSP, 1-8x>=0 M1
=8
x=2 . (2,3) M1 A2  (6)
4. 2(1 —cos*x) —2 cosx —cos* x = 1 M1
3cos’x+2cosx—1=0 Al
(Bcosx—1I)cosx+1)=0 M1
cosx=-1 or % Al
x=180 or 70.5, 360 —70.5 B2 M1
x=70.5° (1dp), 180°, 289.5° (1dp) Al (8)
5. (a) y
0, 1) B2
o x
) @ 57'=10
(x=1)Ig5=1g10=1 Ml
x=_ +1=243 MI Al
g5
(i) 5'=2"
(x-1)Ig5=xl1g2 Ml
x(lg5-1g2)=1gS5 Ml
x=—18  —176 Al 8)
lg5-1g2
_ 1y 1 3 _
6. (@ =f(1)=1+3-3+1=-1 MI Al
(b) () =f(2)=-16+12+12+1=9 Bl
(i) x=-2 isasolutionto f(x)=9 ie. 2x°+3x’—6x—8=0 M1 Al
2 - x - 4
x+2) 20 + 37 - 6x — 8
2 + 47
— XX~ 6x
- X - X
Ml Al
— 4x — 8
— 4x — 8
(k22X —x—4)=0
x=-2 or mim Mi
x=-2,-1.19 (2dp), 1.69 (2dp) Al )

C2p MARKS page 2
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1

(@ S,=atar+ar’+..+ar"” Bl
rS,=ar+ar*+ar+..+ar" M1
subtracting, S,—rS,=a—ar"

(1 _F)Sn:a(l _I,Vl) M1
5, = a0=r1) Al
1-r
() GP: a=10,r=2 B2
12
S = 10(;_1‘” MI Al
=40950 Al )
dy

a — =1-2x M1

(a) ™
grad=1-2=-1 Al
grad of normal = :—1 =1 Ml
y=5=1x-1) M1
y=x+4 Al

() S+x-x'=x+4
X¥-1=0 M1
x=1(tP) or -1 .. O(-1,3) Al

(c) area under curve = ,[_11 (5+x—x) dx

— 1.2 1 .31
=[x+ Jx - 3x7] M1 Al
=6+1-H-(5+1+1)=91 M1

area of trapezium = 1 x (3 +5)x2=38 Bl

shaded area= 94 -8 =4 M1 Al (13)

(@ (x—4>-16+@-57-25+16=0 Ml
(x—4)Y+(y-5)7=25
*. centre (4, 5), radius=15 A2

() x=0 . Y —10y+16=0 Ml

y-2)y-8)=0 M1
y=2,8 ..(0,2),(0,8) Al

(c) 5 6°=5"+5"—(2x5%x5xcos 0) M2 Al

CcoS 0 = w = L Al
6 b 50 5

(d) 6 =cos L =1287, sin 6 =0.96

area=1 x5°x 60 — 1 x5 xsin 0 = 2 (1.287-0.96) M2 Al
=4.09 (3sf) Al (14)
Total (75)
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Performance Record — C2 Paper D

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) binomial | cosine SP trig. eqn |exponential] remain. GP area by | circle,
rule graph, | theorem, integr. sector
logs alg. div. ofa
circle
Marks 4 4 6 8 8 9 9 13 14 75
Student
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This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks could be awarded. There are
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Accuracy marks (A) can only be awarded when a correct method has been used.
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C2 Paper E — Marking Guide

1. =[2x+x"]3 MI Al
_ 1 1y—_ 23
_(8+Z)_(4+5)_3Z M1 Al (4)
2. f/(x)=3x"+8-3 MI Al
increasing when 3x*+8x—32>0 Ml
Bx—1(x+3)20 M1
x<-3 orx>1 -3 1 Al 3)
3. (@) =log (3*x5) Bl
=2log,3+log,5=2p+¢q Ml Al
(b) =log 5%2 =log, 3 —log, 5 — log, 2 Ml
=p-qg-1 Bl Al  (6)
4. (@ (+k)=..+ (;](kx)2+... Bl
7426 X I =525
=2 =25 Ml
21
k>0 - k=5 Al
B)  (1+507=..+ (Z)(Sxf + o
. 3 _ TX6X5 _
. coeff. of x’ = T x 125 = 4375 Ml Al
() (1+5x)=1+35x+525x"+ ... Bl
(2 —x)(1+5x) =2 -x)(1 + 350+ 525x° + ...)
=2+ 70x + 1050x% — x — 35x* + ... Ml
=2+69x + 1015x> + ... Al (8)
5. (@ i3 Bl
(b) x 0 z z M1
cos’ x 1 3 1 Al
area~ 1 x L x[1+4+2(3)) Bl Ml
=0.720 (3sf) Al
(c) areaof § = J‘i sin’x dx = J.j (1 —cos’x) dx M1
0 0
=2 -0.71995 = 0.327 (3sf) M1 AL (9)
6. (a)  isosceles .. LZAMB =90° Bl
BM =4 tan 30° = % M1 Al
area:%xf&x%:%x%:%ﬁ cm’ Ml Al
— 1 2 _ 4
(b)  areaofsector= 7 x4°X £ =31 B1 Ml
shaded area = 176\/3 -2x%m Ml
SRR LE CRL L AL O
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(@ (~6,5) - 36+25-60—-40+k=0 M1
k=39 Al
() (x+5°-25+(p—-4>-16+39=0 M1
(x+5)7+(y—4)>=2
- centre (-5, 4), radius = V2 A2
c 2 dist. (2, 3) to centre = /49 +1 = J50 B1
s ABP=(50 = (/22 =48 M1 Al
J50 AB= /48 = 16x3 = 43 M1 Al (10
()  endof 1" year: 500 x 1.06 = 530 M1
start of 2™ year: 530 + 500 = 1030
interest at end of 2™ year = 0.06 x 1030 = £61.80 M1 Al
()  endof 8" year: 500 x (1.06 + 1.06% + 1.06° + ... + 1.06%)
= 500 x Ss; GP, a=1.06,r=1.06 B1
8
— 500 x L06d.06)" 1] MI Al
1.06—1
= 5245.66 .. £5246 (nearest pound) Al
() (1.005)*=1.0617... MI Al
8
end of 8" year: 500 x —1-061Z[(()16-?51_71) —11 = 5285.71 MI Al
*. £40 more in account (nearest pound) Al 12)
(@ f-)=r o -1+k+7-15=r Ml
k=r+9 Al
f3)=3r - 27+9%—21-15=3r Ml
3k=r+3
subtracting, 2k=-6 M1
k=-3 Al
b)) r=-3-9=-12 Bl
() fx)=x"-3x"-Tx—-15
f(5)=125-75-35-15=0 .. (x—5)is a factor M1 Al
(d) X+ 2x+ 3
x=5) & =37 - Tx - 15
x5
2 — Tx
2
2 = 10x M1 Al
3x — 15
3x — 15
(k=5 +2x+3)=0
x=5o0r xX*+2x+3=0
B —dac=2"—(4x1x3)=-8 Ml
b*—4ac <0 .. no real solutions to quadratic
-, only one real solution Al 12)
Total (75)
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Performance Record — C2 Paper E

Question no. 1 2 3 4 5 6 7 8 9 | Total
1 integr. |increasing| logs binomial |trapezium| sector circle GP remain.
TOplC(S) function rule ofa theorem,
circle alg. div.
Marks 4 5 6 8 9 9 10 12 12 75
Student
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This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks could be awarded. There are
obviously alternative methods that would also gain full marks.

Method marks (M) are awarded for knowing and using a method.

Accuracy marks (A) can only be awarded when a correct method has been used.

(B) marks are independent of method marks.
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C2 Paper F — Marking Guide

1 (@) ZBAC=180— (107 +31)=42 Bl
BC _ 126 Ml
sin42 sin31
BC = 1285042 _ 16 4 om (3sf) Al
sin31
() =1 x12.6x1637xsin 107 =98.6 cm’ (3s) M1 AL (5)
3 4 _ 3 B 1.3
2. j2 (63/x — ) dr s[4 -8 )3 M1 A2
=[4(33)- 83 1-[4(2V2) - 82 ] M1 Bl
=(1243 - 8/3) - (8V2 - 82)
- 43 [k=4] Al (6)
3. (a) X 0 05 1 1.5 2
L 1 08 05 03077 02 MI Al
x“+1
area= 2 x 0.5 [1+0.2+2(0.8 +0.5+0.3077)] Bl M1
=1.10 (3sf) Al
(b))  area=8%x1.10385 = 70.6464 Ml
volume = 2 x 70.6464 = 141 cm’ (3sf) Al @)
4. (a) :26+6(25)(y)+(g}(24)(yz)+{2}(23)()/3)+... MI Al
=64 + 192y + 240y + 160y° + ... Bl Al
(b) let y =x — x*
(2 +x—xD)%=64+192(x — x%) + 240(x — x*)* + 160(x — x*)°* + ... Ml
=64+ 192(x —x%) +240(x* = 2x° + ..) + 160(x* +..) +... Ml
=64 + 192x + 48x> — 320x° + ... Al 7
5. (@ @ 3X _3cosx=0 Ml
COosx
8sinx—3cos’x=0
8sinx —3(1 —sin’x)=0 Ml
3sin*x+8sinx—3=0 Al
() (Bsinx—1)(sinx+3)=0 M1
sin x = —3 (no solutions) or % Al
x =034, T—0.3398 Bl M1
x =0.34, 2.80 (2dp) Al 8)
6. (@ (i) =3'x3"=3y MI Al
(i) =3"x@Y=1) M1 Al
b)  3y-1y’=6
=9y +18=0
(y-3)(y-6)=0 Ml
y=3,6 Al
=36
x=1, 188 BI Ml
g3
x=1,1.63 (2dp) Al )
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(@ =2x+J4+1 =25 M1 Al
b)) -5 +@-2'=(5) vl
(x=57+(@-2)7=5 Al
(c) sub. y =2x—3 into eqn of C:
(x-57+[(2x-3)-2]*=5 Ml
(x-57+(@2x-5)=5 Al
X —6x+9=0
(x-37=0 Ml
repeated root .. tangent Al
point of contact (3, 3) Al 9
LA NP M1 A2
(a) a—;x - 16x
for minimum, %xf% —16x73%=0 Ml
1a7(x% =32)=0
x% =32 Al
x=(32) =4 Ml
4, 3) Al
9
® =] Nx+35)
—[2x - &)} M1 A2
— 8 2
=(18-%)-(2 -9) Ml
= 24% Al 12)
(a) _ x+6 _ X2 M1
x—=2 x+6
(x+6)*=x(x-2) Ml
X+ 12x+36=x"-2x", X =3x"-12x—36=0 Al
(b) whenx =6, LHS=216-108 -72-36=0 .. x=61is a solution Bl
¥+ 3x+ 6
x=6) x — 3x’ —12x - 36
¥ - 6
3x* — 12x
3x2 — 18)( M1 Al
6x — 36
6x — 36
L (=6 +3x+6)=0
x=6or X +3x+6=0
b —4dac=3"—(4x1x6)=-15 MI Al
b*—4ac <0 .. no real solutions to quadratic
*.  no other solutions Al
= 6+6 _
(c) r= e 3 Bl
(d a=6-2=4
8
Sg= 462D — 13120 M1 Al (12)
3-1
Total (75)
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Performance Record — C2 Paper F

Question no. 1 2 3 4 5 6 7 8 9 Total
1 sinerule | integr. |[trapezium| binomial | trig. eqn logs circle SP, GP,
TOplC(S) rule area by | factor
integr. | theorem,
alg. div.
Marks 5 6 7 7 8 9 9 12 12 75
Student
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C2 Paper G — Marking Guide

0 2
1. = j_z (9x% — 6x + 1) dx Ml
=[3x" -3 +x] ", Ml Al
=(0)—(—24-12-2)=38 M1 AL (5)
2. (@) f(-1)=0 . -1-k-20=0 Ml
=71 Al
(®) 2 - x - 20
x+1) X+ 07 - 21x —20
x3 + x2
- X —2lx
2
- X =- X M1 Al
—20x - 20
- 20x — 20
(x+ 1) -x-20)=0
(x+ Dx+4)x=5)=0 Ml
x=—-4,-1,5 Al (6)
3. (a) 5cos @ =2sin 0
5 _ sin @ Mi
2 cosf
tan @ =2.5 Al
() tan2x=2.5
2x = 68.199, 180 + 68.199 Bl M1
2x = 68.199, 248.199
x=34.1,124.1 (1dp) M1 AL (6)
4. (@) (x-2)Ig3=1g5 Ml
x= ié’% +2=3.46 (3sf) M1 Al
g
(b)  logy (6-y)+logy=3
log, (6 -»)] =3 M1
y(6-y)=2"=38 Ml
Y —6y+8=0
(-2)y-4)=0 Ml
y=2,4 Al 7
_27 _3
5. (@ r= 34 MI Al
— 3 _ 1
© ax(3)=36 Ml
a=36x 1 =64 Al
_ 64 _
S.= 175 =256 Ml Al (8)
4

© Solomon Press
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(@)

x 2 3 4 5 6
y | 2.89 | 636 | 11.55| 18.50 | 27.27 B2
(b)) area= L x1x [2.89+27.27 +2(6.36 + 11.55 + 18.50)] Bl MI Al
=51.5 (3sf) Al
(c) over-estimate Bl
the curve passes below the top edge of each trapezium Bl ®)
(@ f'(x)=12x-3x" MI Al
for SP, 12x—3x"=0
3x(4-x)=0 M1
x=0,4
o (0,2), (4,34) A2
(b) f£7(x)=12-6x Ml
£7(0)=12, £”(x)>0 .. (0, 2) minimum Al
£7(4)=-12, f”(x) <0 .. (4, 34) maximum Al
(c) y
0 V. x B2
d 2<k<34 Bl (11)
—8-4
(@ =2 =-2 MI Al
b) =(H, E)=(5,-2) MI Al
(c)  perp. grad = :—; = % M1
perp. bisector: y+2= 1 (x-5) M1 Al
centre where y=0 ... x=9 = (9,0) M1 Al
(d  radius = dist. (2, 4) to (9, 0) = ~/49+16 = /65 Bl
s (k= 9%+ (y—0)2 = (/65 ) Ml
x*—18x+81 +)* =65
¥+ —18x+16=0 Al 12)
sinB _ sin2.2
(a) i Ml
sin B= 2sin 2.2
ZABC =0.354 (3sf) MI Al
(b))  ZBAC=m—(2.2+0.3538) =0.588 (3sf) M1 Al
(© =1 x3x7xsin0.5878 =582 m’ (3sf) MI Al
d) =5822+[1 x22x(2n-0.5878)] + [ L x 1°x (2n—0.3538)] M3 Al
=20.2 m* (3sf) Al (12)
Total (75)
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Performance Record — C2 Paper G

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) integr. factor | trig. eqn logs GP trapezium SP circle | sine rule,
theorem, rule sector
alg. div. ofa
circle
Marks 5 6 6 7 8 8 11 12 12 75
Student

© Solomon Press
C2c MARKS page 4




FOR EDEXCEL

GCE Examinations
Advanced Subsidiary

Core Mathematics C2

Paper H

MARKING GUIDE

This guide is intended to be as helpful as possible to teachers by providing
concise solutions and indicating how marks could be awarded. There are
obviously alternative methods that would also gain full marks.

Method marks (M) are awarded for knowing and using a method.

Accuracy marks (A) can only be awarded when a correct method has been used.

(B) marks are independent of method marks.

Solomon

Press

;_

Written by Shaun Armstrong

© Solomon Press

These sheets may be copied for use solely by the purchaser’s institute.



C2 Paper H — Marking Guide

1 (@ xX+@-3Y-9-7=0 Ml
- centre (0, 3) Al
b) xX+@-37"=16 Ml
-. radius =4 Al “)
2. (@ P=2r+(rx25)=2r=36 M1
OA=r=8cm Al
(b)  =(+ x8x25)— (L x8 xsin2.5)=60.8 cm’ (3sf) M2 AL (5)
3.0 (@ T-2x-37=2%, Tx-27-3x=2 Ml
X
3+ 27— Tx+2=0 Al
(b) x=-2 isasolution .. (x +2)is a factor Bl
3 — 4x + 1
x+2) 3¢ + 2% — Tx + 2
3 + 6x°
— 4xF — Tx
2
— 4 - & M1 Al
x + 2
x + 2
(2B —4x+1)=0
(x+2)3x-Dx-1)=0 M1
x=-2 (atP), %71 %56)5 (152) A2 (8)
4 (@) =1+4x+6x"+4x +x* MI Al
B () =1+4(2)+6(V2) +4(V2) + (V2) Ml
=1+ 42 +6Q2)+4(242)+4 Ml
=17+ 1242 Al
() (1-~2)=17-1242 Bl
(1-2) =11 -V2)"P=(17-12V2) Ml
=289 — 4082 +288 Ml
=577 — 4082 Al )
5. (a)  reflection in the y-axis v A B1
(®) y=03) y=2(3" B3
(0,2)
4(0, 1)
© (3)=203" 0 X
1=2x(3% Ml
=L oc= MI
g3
lgl
x=—2 =-03 Al
21g3
S T VSV R |
3 P =X L2 Ml
y=239=2x 12 =2 Al )

© Solomon Press
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(a) Y 32 ioax—15 MI Al
dx
SPwhen x=-1 .. 3—-2a—-15=0 M1
a=-6 Al
y=x—6x"—15x+b
(-1,12)oncurve ... 12=-1-6+15+b Ml
b=4 Al
() 3 —12x-15=0 Ml
3x=5)(x+1)=0 Ml
x=-1[at (-1, 12)]or 5
o (5,-96) Al )
1-8x° _ 3_
(a) = =0 = 1-8 =0 Ml
=1
x=1 Ml Al
(b) flx)=x"-8x
j flx) dx = j (% - 8x) dx
="' —4x’+c¢ MI A2
© =-[x'-4] Ml
2
=—{(-1-16)-(=2-D} =132 M1 AL (9)
(@ sinf@=Q2-~2Y=4-4J2 +2=6- 42 M1
cos’ 0 =1—(6-4/2)==5+ 42 MI Al
T — T T — @ Sm
S R T O BIMI
_n llzn
2x = 20 6 M1 Al
x=1 1 M1 A2 (10)
(@) ar=-48, ar*=6 Bl
Ao 6 1 M1
—48 8
r=3-L=-1 M1 Al
= ilg 96 Al
2
®) = 961 =64 M1 Al
1-(-3)
_9%6[1-(="1 _ i
) S, b 6401 — (-1 Y17 Ml Al
S.—8,=64—64[1-(-1)1 M1
=64(—1 ) =20 % (-1)"x 27" = (=1)"x2°"" M1
difference is magnitude, .. =2°"" Al (12)
Total (75)
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Performance Record — C2 Paper H

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) circle sector factor | binomial [exponentiall = SP area by | trig. eqn GP
ofa theorem, graphs, integr.
circle | alg. div. logs
Marks 4 5 8 9 9 9 9 10 12 75
Student
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C2 Paper | — Marking Guide

L. (@ 1x92°x/40B=374 Ml
ZAOB = (0.884 radians (3sf) Al
() =(2x%x9.2)+(9.2x0.8837)=26.5 cm (3sf) M1 Al @)
2. r =% Ml
p—1 2
Qp+5p-1)=4 M1
207 +3p-9=0 Al
_ _ 3
2p-3)p+3)=0, p=-3,3 M1 Al (5)
3. 5x—x"=0
x(5-x)=0
crosses x-axis at (0, 0) and (5, 0) 0 5 Bl
5
area = J.o (5x —x%) dx
:[%xz_%f]g M1 A2
:(1275_1275)_(0):20% M1 A1 (6)
4, 1 —cos® 6 =4cos 0 Ml
cos” 0 +4cos @ —1=0 Al
cos @ = —HEVI6*4 “216+4 =—2— /5 (no solutions) or -2 + /5 M1 Al
6 =76.3,360 —76.3 B1 Ml
6 =76.3°,283.7° (1dp) Al @)
5. (@ 27+63-3p-6=0, p=10 M1 Al
(b)  remainder = f(2) =8 + 28 + 20 — 6 =50 M1 Al
(c) x=-3 isasolution .. (x+3)is a factor Bl
X+ 4x - 2
x+3) X+ Txt + 10x 6
X+ 3x7
4x* + 10x
4+ 12x MI Al
- 2x 6
- 2x 6
Lo+ +4x-2)=0
x=-3 or X’ +4x-2=0
other solutions: x= —+XVI16+8 ‘216+8 =—4.45,0.45 Ml Al (9)
6. (@) (x—6-36+(+4>—-16+16=0 Ml
- centre (6, —4) Al
b)) (x-6 +(+4)>=36 Ml
. radius =6 ¥ T Al
(c) 19) "X B2
(d) y=0 . (x—6>+16=36 M1
x=6+~20 =6+ 25 Al
AB=6+ 235 —(6-23/5)= 45 M1 Al (10)

C2, MARKS page 2

© Solomon Press



@ (1+ax)" =1+ n(ax)+ @(ax)2 +.. B2
“an=-24 (1) and La’n(n-1)=270 (2) Ml
1) =a=22 s BBu-1-=270 M1
n n
288n — 288 =270n Ml
18n = 288
n=288—16, 4=-3 A2
18 2
() 1-2x=09985 .. x=0.001 23
5 (0.9985)!° ~ 1 —0.024 + 0.000 270 Ml
=0.976 27 (5dp) Al (10)
@ log(y—1)—logyx=1, log 2=1 =1 M1
X
2=l —gl=3 Ml
X
y—1=2x, y=2x+1 Al
(b) 2logzy=2+logzx = log3y2—log3x:2 M1
2
Y =3*=9 Ml
X
¥ =9x Al
sub. y=2x+1 (2x+1)*=9x M1
4’ +4x +1=9
4% —5x+1=0
(4x-—1x-1)=0 Ml
x=1,1 Al
Lx=L,y=3 orx=1y=3 Al (10)
(@ areaof XS= 7 x(8x+ 10x) x x = 9x* Ml
volume = 9x%y = 900 Ml
ooy=19 Al
X
(b) ! width of sloping sides = V2 x B1
x L A= 8xy+ 2953 + 2(N2 xp) M1
x A=187+2xp(4 + J2)
A=18+2x(4 + 2 ) x 12 Ml
X
A= 18 1 2004+32) Al
X
d4 )
(© g =36r=200(4+ V2)x MI Al
for SP,  36x—200(4 + vV2)x2=0 M1
= 200(4+2)
36
x:;/%% =3.11 Al
(d  A=522(3sh Bl
d*4 ,
=2 =36+400(4+ V2 )x M1
dx2
2 2
when x=3.11, ?ix_f =108, jx—f >0 .. minimum Al (14)
Total (75)
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Performance Record — C2 Paper I

Question no. 1 2 3 4 5 6 7 8 9 | Total
1 sector GP area by | trig. eqn | remain. circle | binomial logs |max./min.
TOplC(S) ofa integr. theorem, problem
circle alg. div.
Marks 4 5 6 7 9 10 10 10 14 75
Student
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C2 Paper J — Marking Guide

1 (a) Ilam. .. ¢t=3
N=20000x (1.06)° = 23820 (nearest unit) MI Al
(b) 40000 =20 000 x (1.06)"
(1.06)' =2 Mi
- 182 _yy8957 M1 Al
1g1.06
11.8957 hours = 11 hours 54 mins .. 7.54 p.m. Al (6)
2. 10°=7"+8—-(2x7x8xcos 0) MI Al
A g = 49+64-100 _ 13
6 =83.335 M1 Al
10 area= 1 x 7 x 8 x sin 83.335 M1
=27.8 cm” (3sf) Al (6)
3 (a) x 0 025 05 075 1 M1
) 0.64 0.8889 0.9796 1 Al
(x+1)
area= 1 x 0.25x [0+ 1 +2(0.64 + 0.8889 + 0.9796)] Bl Ml
=0.752 (3sf) Al
(b)  under-estimate Bl
the curve passes above the top edge of each trapezium B1 @)
4 @ (et EyS=xSeasayEy+ (f)@”)(%)h M1 Al
X X X
" 15k=30 Ml
k=2 Al
A= 15;” X I =420 Al
B @+ 2=+ (155)(x1°)(i2)5+ MI Al
X X
term indep. of x = X14X13x12xI1 . 35 _ 96 096 Al 8)
5X4x3%x2
1
5. (a) 4x3 —x=0
x% 4- x% )=0 Ml
X =0(@t0) or x° =4 M1
xZO.‘.x:(\/Zf:S,a:S Al
® =] (- @
o X X
=[3x" - 15} Ml A2
= (48 -32)-(0)=16 M1 Al (8)
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(@

0‘ \/ X B2
@)  (0,1),(%,0), (3,0 B3
(c) cos2x=0.5
2x=1%,2n-1 Bl Ml
— 5
2=2. %
— 5
x=2, 2 MI Al (9)
—(=2+4 6-1\ _— 5
(a) - 2+ 77)7(17_) MI Al
() radius = dist. (-2, 6)to (1, 3)= o+ 2 =[5 M1 Al
(x—1)2+(y—§)2:(\/§)2 M1 Al
2 2 25 _ 85
X =2+ 14y =5y+ 2 =7
¥+ —2x-5y-14=0 Al
(c) (2,7), LHS=4+49—-4-35-14=0 .. R lies on circle Bl
ZPRQ =90° Bl )
(@) ,= log;16 _ log; 4% _ 2log;4 -9 M2 Al
log; 4 log; 4 log; 4
(b) ar=1log; 4
a= log; 4 _ log; 2 _ 2logy2 =log; 2 M1 Al
2 2 3
6
©  Se= % =63 log; 2 M1 Al
—63x 82 =397 M1 AL (9)
1g3
(@) f(3)=27-36-9+18=0 .. (x—3)isa factor MI Al
®) - x - 6
x—3) X — 4x* — 3x + 18
X - 3x
— X - 3x
- X+ 3 MI Al
- 6x +18
- 6x +18
fx) = (x = 3)(x* —x — 6)
fx) = (x = 3)(x + 2)(x — 3) = (x + 2)(x — 3)° MI Al
(¢ (3,0 Bl
(x — 3) is a repeated factor of f(x) .. x-axis is tangent where x =3 Bl
d) f'(x)=3x"-8x-3 MI Al
for SP, 3x’—8x—-3=0 Ml
Bx+1)(x—-3)=0 Ml
x=-1,3 x=-1 Al (13)
Total (75)
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Performance Record — C2 Paper J

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) logs cosine |trapezium| binomial | area by |trig. graph| circle GP, factor
rule rule integr. logs theorem,
SP
Marks 6 6 7 8 8 9 9 9 13 75
Student
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C2 Paper K — Marking Guide

L =[x - 3 +4a) MI Al
_ (64 1 5 — 9
=(& -40+16)- (4 -3 +4H=-2 MI AL 4
2. x 1 15 2 25 3
Vax-1 35 7 3 G M1
area= 1 x0.5x [V3 + VIT +2(45 + V7 +3)] B1 Ml
=5.20 (3sf) Al C))
3. (a) (i) =logy,x—logy2=y—-1 M1 Al
(i) = logzx% =llog,x=1y M1 Al
1., —
b)) 20-1)+3y=38
y=4 Ml
logyx=4, x=2'=16 M1 Al (7)
4. (@ f'x)=-1-3x" MI Al
x*20 forallrealx = —1-3x*<-1 Ml
. f/(x) <0 = f(x) is decreasing for all values of x Al
() f(1)=2-1-1=0 .. (1,0)on curve Bl
© =] @-x-x)d
=[2x - $x° - 147 M1 Al
:(2_%_%)_(0):% MI Al (9)
5 (@ cos’P=1-(2)y=3 Ml
acute .. cos ZOPR = \E = %\/g Al
B)  OR=T+(35)7-2x7x 35 x 15) MI Al
OR*=49+45-70=24
OR = 24 = Jax6 = 26 MI Al
. 2
sinQ _ 3
© NN Mi
sin Q = %
ZPQOR = 65.9° (1dp) M1 AL (9)

© Solomon Press
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(@ p(-2)=20 ..-16+4-2a+b=20 Ml
b=2a+32 Al
®)  p(=3)=0 .. —54+9-3a+bH=0 Ml
sub. —45-3a+(2a+32)=0 Ml
a=-13,b=6 A2
(c) %~ 5x + 2
x+3)2c + X —13x + 6
20 + 6x
— 5x% — 13x
-5 - 15y MI Al
2x + 6
2x + 6
p(x) = (x + 3)(2x* — 5x +2)
p(¥) = (x + 3)(2x — 1)(x - 2) M1 Al (10)
(@  x+ 7 =1.2490, n+ 1.2490 = 1.2490, 4.3906 B1 M1
x=0.46, 3.61 (2dp) MI Al
(b)) 2sinycosy=siny M1
siny(2cosy—1)=0 M1
siny=0 or cosy=1 Al
y=0,mor 3,2n- % B1 M1
— T St
y_o’ gsnaT Al (10)
(a)  centre = (2, 3) Bl
radius = V449 = \/B M1
=22+ (=3P =(13)? Ml
(x-2+@(-37=13 Al
(b) y=0 .. (x-27>+9=13 Ml
x=2++/4=0(@t0) or 4 .. B(4,0) Al
(¢)  grad of radius = 9= = -2 M1
-. grad of tangent = :—; = % MI Al
2
. —2
L y=0=2(x-4) M1
3y=2x-8
2x-3y=8 Al 11)
(@ r=15
us=1x (1.5 =3.375 mm MI Al
) w=2xSs; GP, a=1,r=15 M1
8
1.5-1
=98.516 = 98.5 mm (3sf) Al
()  areas form GP, a=nx 1*=m, r=(1.5)=2.25 B2
10
total area = % = 8354.8 mm’ M1 Al
= 8313‘}8 em’ = 83.5 cm® (3sf) Al (11)
Total (75)

© Solomon Press

C2«k MARKS page 3



Performance Record — C2 Paper K

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) integr. |trapezium| logs |decreasing| cosine | remain. | trig.eqn | circle GP
rule function, rule, theorem,
area by | sine rule | alg. div.
integr.
Marks 4 4 7 9 9 10 10 11 11 75
Student
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C2 Paper L — Marking Guide

= "0 - _1
1. (@) r 7 < M1 Al
=_7B  _ el
(b) T 624 Ml Al (4)
2. (@) (x+4Y-16+(y—-2—-4+k=0 Ml
- centre (—4, 2) Al
(b)  for x-axis to be tangent, radius must be 2 B1
(x+4)P2+(-27=20—k
v 20-k=2° Ml
k=16 Al 5)
—_ 1 pis 1 2 CO
3. area of segment = (7 X 7 X 3)— (3 Xr Xsin %) B1 M2
=1/ 1203 Al
shaded area = érzn— Z(érzn— %rzx/g) M1
— 1,2 1.2 1.2
*grn—grn‘i‘zl"\/g
=123 - 1n= 1733 —m) Al (6)
4 (@ y o4
y=tan = B2
y=sin 2x B2
15) /@ X
() 4 solutions B1
the graphs intersect at 4 points B1 6)
5. (@) log,27—1log,8=3
log, 2 = Ml
3_ 27 — 27 _ 3
af?,a73?77 M1 Al
() (x+3)lg2=(x-1)Ig6 Ml
x(lg6-1g2)=31g2+1g6 Ml
= 3le2+1g6 _ 3 55 ML AL (7)
lg6—-1g2
6. (@ =2"+42%x) +6(2HY) + 4Q2)(x)) +x* MI Al
=16+ 32x + 24x* + 8x° + x* Bl Al
(b)  (2-x"=16-32x+24x"— 8 +x* Ml
Q+x)*'+@2-x)"=32+48"+2x", 4=32,B=48,C=2 Al
() 32+48+2x* =136
x*+24x* -52=0
(¥ +26)(x*—2)=0 Ml
x> = =26 (no real solutions) or 2 Al
N— AL O
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(@ f(2)=16-20+2+2=0 .. (x—2)isa factor MI Al
®) 2 - x - 1
—2)2)(3 -5+ x4+ 2
20— 4x
- X+ x
- x4 X M1 Al
— x + 2
- x t 2
fx)=(x-2)2x  —x— 1) =(x—2)2x + )(x— 1) MI Al
© x=-3,1,2 Bl
(d)  sin 6 =2 (no solutions), —1 or 1
0=n+L,2n—% or I M1 BI
—n In ll=n
p=z I la A2 1)
@ 3-x -2x7=0, 3x —x-2=0 Ml
X—3xT +2=0, (xF —1)(x? —=2)=0 M1
X =12 Al
x=1,4 .~ (1,0),(4,0) Al
b1ty 3
() =yt MI Al
for minimum, —%x_% + x_% =0 Ml
X (x-2)=0
x=2, y=3-2 -2 . (23-22) A2
V2
2
(© d—f =1yt 3,0 Ml
dy 3 1 d%y
hen x=2, —2 = 3 —_ 1L ¥ g . Al
when x e N Vo 0
@ 'y
0 / X B2
13)
(@ x=4 ~y=12-8+2=6 Bl
LU MI Al
dx
grad=3-1=2 Ml
L y—6=2(x—4) Ml
y=2x-2 Al
4
(b)  areaunder curve = J.o (3x - 4x +2) dx
=2 —8x2+2x]0 MI A2
=(24- % +8)—(0)=10% Ml
tangent meets x-axis when y=0 = x=1 Ml
area of triangle = % X3Xx6=9 Al
shaded area= 103 —9= 2 M1 Al (14)
Total (75)
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Performance Record — C2 Paper L

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) GP circle sector |trig. graph| logs binomial | factor SP area by
ofa theorem, integr.
circle trig. eqn
Marks 4 5 6 6 7 9 11 13 14 75
Student
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