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C1 Paper A — Marking Guide

21 U7
1 = x¥L =37 Ml Al
@ =FxgF=W
1
(b) :%:% M1 Al (4
2. AP a=27,1=67 Bl
n=30-9=21 Bl
S =227 +67) M1
= 2L x 94 =987 Al 4)
6x° =1 _ o 3 | -t
3 e 3x 7 X M1 Al
d 3 _L 1 _3
a(3xz _%x 2):%)62 +%x2 M1 A2 (5
4. (@ X +3x-10>0
(x+5)(x-2)>0 Ml
-5 2 Ml
x<-=5or x>2 Al
(b) 3x-2<x+3 => 2x<5 Ml
x<3 Al
both satisfied when x <—5 or 2<x< 3 Al (6)
5. (@ wm=kK-1 Bl
ws=0 =17 = 1=k -2k MI Al
() K-+ -1=11
K—kF-12=0 M1
(K +3)(,* - 4)=0 Ml
k* = =3 (no solutions) or 4 Al
k=+2 Al (7
6. (@) (x+2k*—QkF-k=0 Ml
(x+ 2k =4k + k Al
x+2k=+4k* +k M1
x =2k +\4k* +k Al
(b))  mnorealrootsif 45 +k<0 M1
k(4k+ 1) <0, critical values: —1, 0 Al
_ 1 0 M1
-1 <k<0 N Al 8)
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7. (a) stretch by factor of 3 in y-direction about x-axis B2
or stretch by factor of 3 in x-direction about y-axis
(b) y
B2
asymptotes: x=0 and y=0 Bl
(0] b
(c) 3—c-3x
X
3=cx—3x° M1
3 —cex+3=0
tangent .. equal roots, b* —4ac=0
(—c)* —(4x3%x3)=0 MI Al
*=36, c=16 Al 9)
=7=4_3
8. (@) grad= 97 2 M1 Al
. y—4:%(x—7) Ml
2y —8=3x-21
3x—2y—-13=0 Al
b) y=8 Bl
(¢) atR, 3x-2(8x)—13=0
x=-1 S R(-1,-8) M1 Al
oP= 7> +4% = J49+16 = /65 MI Al
OR= (-1’ +(=8) = 1+64 =~/65 .. OP=OR Al (10)
9. (a) y:I(6—4x—3x2) dx, y=6x-2x"-x+c¢ M1 A2
0,0) ~.c=0 M1
y=6x—-2x"—x Al
(b) bx-2x-x=0, x(6-2x-x))=0 Ml
x=0(t0) or 6-2x—x*=0
atd,B: x= 2”4” 2+”— =—1+.7 M2 Al
A(-1-47, 0>B< 1. 0>
wAB=(-1+1)-(-1-NT)=247 [k=2] M1 AL (11)
10. @ Y=o1-3 M1 Al
dx
grad=1-3(1)?=1-3==2 Al
(b) x=1 .. y=4
grad= - =1 M1 Al
" y—4:%(x—l) M1
y=31x+1 Al
3_1 7
(C) X+ ; = 7){?“" B
2+ 6=x"+Tx M1
X=Tx+6=0, (x—1)(x-6)=0 Ml
x=1(atP),6 Al
" (6, 63) Al a1
Total (75)
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Performance Record — C1 Paper A

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
TOpiC(S) surds, AP diff. inequals | recur. compl. |transform.,| straight | integr. dift.,
indices relation | square | rep. root lines normal
Marks 4 4 5 6 7 8 9 10 11 11 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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C1 Paper B — Marking Guide

1. f)=x+6Jx +9+1-6Jx +9x MI Al
=10x + 10, a=10,b=10 Al 3)
2. quadratic, coeff of x* =1, minimum (-2, 5)
Loy=@x+2°+5 MI Al
=x*+4x+9, a=4,b=9 M1 Al )

3. (@ u=2+k

uy =8+ 3k Bl
Uy = Uz 2+ k=8+3k Ml
=_3 Al
()  us=2-3(5)=32-15=17 M1 AL (5)
4. y:j Q%+ 1) dx
y=gx'txte MI A2
x=0,y=3 . ¢c=3 Bl
y= %x4+x+3
when x=2, y=8+2+3=13 M1 Al (6)
5. (@) =x(4-3x-x°) Ml
=x(1 -x)(4 +x) M1 Al
(b) Y A
\ 0,00 (1,o)
(-4, 0) 0 x B3
(6)
6. x=0=y=—6 .. (0,-6)
y=0=x=12 .~ (12,0 Bl
mid-point = (252, =%2) = (6, -3) MI Al
dist. from O = /6 +(=3)> = \/36+9 = /45 Ml
= Jox5 =35 M1 Al (6)
7. (@ () 2P=2x2=4y MI Al
.. 3-x_ 20 _ 8
(i) 2277'==—=2= M1 Al
2" y
b)) 274237 =33 = 4p+ 2 =33
y
4" +8=33y Ml
47 -33y+8=0 Al
() (@-Dr-8)=0 Ml
— 1
x_— 1
=18
x=-2,3 A2 (10)
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dy 1
3. b _ 3 M1 Al
@ =3
2
jx—f =3x Al
(b) LHS=4¢(3x7)-3(2x° - 1)
= 6x> — 6x2 +3 M1
=3 [k=3] Al
© =[x -1 d
= 4 — 4x7 +1) dx M1 Al
=x' =80 4yt M1 A3 (1)
9. (@ a+d=26 Ml
a+4d=141 Al
subtracting, 3d =15 Ml
d=5 Al
(b) a=21 Bl
up=21+(11x5)=76 M1 Al
©  L[42+5n-1D]=2[-24+7(n—1)] M1 Al
n(Sn+37)=n(7n-31)
2n(n —34)=0 M1
n>0 ..n=34 Al (68))
10. (@) xX*-3x+5=2x+1
X =5x+4=0 Ml
(x—1Dx—-4)=0 M1
x=1,4 Al
when x=1, y=2(1)+1=3
. P(1,3),0(4,9) Al
) % =2x—3 Ml
grad =—1 Al
Loy=3=—(x-1) [y=4-x] M1 Al
(c) grad=15
L y—9=5kx-4) M1
y—9=5x-20
y=5x-11 Al
d 4-x=5x-11 Ml
x=3 Al
5 3
(3,%9) Al (13)
Total (75)
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Performance Record — C1 Paper B

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
: algebra | compl. |sequen integr. curve straight | indice diff., AP diff.,
TOplC(S) * sguaI;e e “ sli:tch lini ’ integr. tangents
Marks 3 4 5 6 6 6 10 11 11 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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C1 Paper C — Marking Guide

Lo 416432

Ml
2
:“;‘ﬁ:zi 23 Ml Al (3)
¥ —3x+2<20
x*—3x-18<0 M1
(x+3)(x—6)<0 Ml
-3 6 Ml
3<x<6 Al @)
f)= [ (4x' =5) dr
fx) = 3x° —5x+c M1 A2
(8,7) -~ 7=3(¥8)-40+c Ml
7=48-40+c
c=-1 Ml
fr) = 3x° —5x—1 Al (6)
_ 49\ 9 _ 3
(a) _(T)z_ E_7 MI1 Al
() 1+x=+3x
1=x(3 - 1) M1
1
=_1 Al
¥=
b Bl Bl g
= - =14+ 13 Ml Al (6
T BABa 31 2 2\/— (6)
@ =1-3x2 M1 A2
(B)  =LiF+sc+6xt +o M1 A3 (7)
(@) :3\/5—%:3\/5—%x£i Bl Ml
=33 -83 =13 Al
®) x=8x?
2= M1 Al
x=%/8 =22 M1 AL (7)
@ y+5=2x-4) Ml
y=2x—13 Al
(b) 3x-y=4 = y=3x—4 . grad=3
_ -1 _ 1
gradh= = =—3 Ml Al
y—O:—%(x—S) [y:—%x-i-l] Al
(c) 2x—13:—%x+1
x=6 M1 Al
. (6,-1) Al 8)
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8. (a) (i) 3 Bl
(i) 1 Bl
b)) @)  ya (i) V4
4 4
2 2 B3 B3
02 4 6 x —1/0 1 -
)
9. (@ S,=at(a+d)y+(a+22d)+..+[a+(mn-1)d] Bl
S,=la+t(m—-1Dd]+[a+(n-2)d]|+[a+(n-3)d]+..+a M1
adding, 2S,=n[2a+ (n—1)d] Ml
S, = %n[2a+(n— 1)d] Al
() =16+ (4x2)=24 Ml Al
© =3[32+@x2)]=2 x40=100 Ml Al
d  2[32+2n-1]=250 M1
n*+151-250=0 Al
(n+25)(n-10)=0 M1
n>0 ..n=10 Al (12)
10. (@) v A
(0, 8)
(-2, 0) . B3
[9) X
(b)  f(x)=(x+2)(x*+4x+4)
flx) =x° +4x* + 4x + 2x* + 8x + 8 Ml
flx) =x> + 6x* + 12x + 8 Al
£/(x) =3x"+ 12x + 12 MI Al
(¢) grad=3-12+12=3 B1
Loy—1=3@x+1) [y=3x+4] Ml Al
(d) gradm=3
L3+ 12x+12=3
X +4x+3=0
x+DEx+3)=0 M1
x=-1 (at P), -3 Al
x=-3 r.y=-1
Syt 1=3x+3) Ml
y=3x+8 Al (14)
Total (75)
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Performance Record — C1 Paper C

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
Toni quad. | inequal. | integr. | indices, diff., surds, | straight |transform.| AP curve
op C(S) formula surds integr. | indices lines sketch,
diff.,
tangents
Marks 3 4 6 6 7 7 8 8 12 14 75
Student
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C1 Paper D — Marking Guide

= J25%2 + 3W4x2 = 52 +(3x 242) MI Al
- 1142 Al A3)
=6x— Lx? - L1y M1 A3 (4)
(@) 50,48, 46, 44 Bl
() AP: a=50,d=-2 Bl
Spo="22[100 + (19 x -2)] M1
=10 x 62 = 620 Al 4)
(@)  equalroots .. b —4ac=0
(6 -(4x1xk)=0 Ml
36 —4k=0
k=9 Al
b))  (Qx-1Dx-4)<0 M1
critical values: 1, 4 Al
7, M1
L<x<4 Al (6)
xty=2 = y=2-x M1
sub. into 3x*—2x+)*=2
3 -2x+(2-x)*=2 Ml
2x*=3x+1=0 Al
Cx-DEx-1)=0 M1
x=11 Al
cx=1,y=3 orx=1y=1 M1 Al (7)
y=] G¥xr -¥) d
y=2x - 1P+ M1 A2
x:l,y:% %:2—%4-0
c=-1 M1
o - Ly Al
y=2x = 3x =
when x=4, y=2(//4) - 1 (@) -1 M1
y=16-211 -1=-61 Al @)
(@ 2p—(12-p)=@p-5)-2p Ml
p=17 Al
b) a=12-7=5a+d=2x7=14 ..d=9 Bl
ug=5+(5x9)=5+45=50 M1 Al
© =L[10+14%x9]=1L x136=1020 M1 Al
(d)  5+9n-1)<400 M1
n<%+l M1
n< 44% - 44 terms Al (10)
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8. (@ (2x-Dx+2)=0 Ml
x=-2, % Al
(b) y4
1
(_29 0) (E > O)k
0] X B2
(Oa _2)
(¢ (0,-2), Bl
(-4, 0), (1, 0) MI Al
d)  fx-1)=2x-1Y+3x-1)-2 MI Al
=2'-x-3
v a=2,b=-1,c=-3 Al (10)
9. (@ x(x*+3x-4)=0 M1
x(x+4)x-1)=0 M1
x=0(at 0),—-4,1
s (-4,0),(1,0) Al
() %:3x2+6x—4 MI Al
grad = —4 Ml
ooy =—4x Al
() X +3x°—4x=—4x M1
X +3x*=0
X(x+3)=0 Ml
x=0 (at 0), -3 Al
s (=3,12) Al (11)
10. (@ y=0 ..x=7 = A(,0 MI Al
(b) I y=14-2x .. grad=-2 Bl
L y—6==2(x+6) Ml
y=-2x—-06 Al
c) y=0..x=-3 = C(-3,0 B1
-1
(d)  grad CD= = 1 M1
eqn CD: y—0= 2 (x+3) M1 Al
intersection with /;: % (x+3)=14-2x
x=5 M1
y=14-(2x5)=4
~D(5,4) Al
(e) AC=7-(-3)=10
area:%x10x4:20 M1 A1 (13)
Total (75)
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Performance Record — C1 Paper D

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
TOpiC(S) surds diff. recur. |rep.root, | simul. integr. AP |transform.| diff, straight
relation | inequal. eqn tangent lines
Marks 3 4 4 6 7 7 10 10 11 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
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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C1 Paper E — Marking Guide

18 3
1. =183 — 63 MI Al
@ = 5xF=6
) =4-23-43 +6=10- 63 M1 Al (4)
2. 3x’-5=2x Ml
3 —2x—5=0
Bx-5x+1)=0 Ml
x=-1,3 A2 @)
3 x=5=7 = y:%x—% grad:% B1
gradm= ' =5 Ml Al
5
Ly—1=-5x+4) Ml
y=-5x-19 Al )
4. @ 1,7,25,79 B2
®) T=a+b M1
25=7a+b Al
subtracting, 6a =18 Ml
a=3,b=4 Al (6)
5. (@ Sx—x=0
X8—x)=0
x=0(at O) or x%:8 Ml
wx=(Y8)Y=4 MI Al
d 3
(b) - =8 %xz M1 Al
grad =8 — (3 x 8) =-12 M1 AL (7)
6. (@) fx)=2[*-2x]+1 Ml
=2[(x—1)*-1]+1 Ml
=2x—-1°*-1, a=2,b=-1,c=-1 A2
(b)) x=1 Bl
() 2x-17-1=3
(x—1)=2 Ml
x=1+2 MI AL (8)
7. (@) )= 8IS M1
2x2
fry=1x> —dx? +8x, A=1 B=-4,C=8 A2
B  f@)=3x7 - 2x 7 -4y M1 A2
£/() = Lx7> (3x° - 8x — 16) M1
£/(0) = 127 Br + d)(x — 4) = =D MI AL (9)

4x2
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8. (a)  translation by 1 unit in the positive x-direction B2
(®) Y4
y=0 >
—0 x B3
(07 _1)
x=1
(c) B
x—1 X
x=2x(x-1)+x-1) M1
2 =2x—1=0 Al
‘= Zi\4/4+8 M1
x= Zijﬁ Ml
x=1+13 Al (10)
9. (@  Sg= §[3000+(5><—x)]:8100 M1 Al
3000 — 5x=2700, x=060 M1 Al
(b))  =1500— (7 x60)=1500—420=£1080 M1 Al
() Sy=%5[3000—-60(n— 1)] M1
=n[1500 —30(n — 1)]
=30n[50 — (n — 1)] =30n(51 — n) [£=30] M1 Al
(d)  the value of sales in a month would become negative
which is not possible B1 10)
10. (@ y= j (3x% +4x + k) dx
y=x+2+ke+c M1 A2
0,-2) r.c=-2 B1
(2,18) . 18=8+8+2k-2 M1
k=2 Al
y=x+2x"+2x-2 Al
(b)) X+ +2x-2=x-2
X423 +x=0
x(x*+2x+1)=0 Ml
x(x+1)72=0 Ml
repeated root .. tangent Al
point of contact where x =—1 Ml
s (-1,-3) Al (12)
Total (75)
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Performance Record — C1 Paper E

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
TOpiC(S) surds quad. straight |sequence, | indices, | compl. diff.  [transform.,| AP integr.,
lines recur. diff. square quad. rep. root
relation formula
Marks 4 4 5 6 7 8 9 10 10 12 75
Student
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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.
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C1 Paper F — Marking Guide

1. x'-57%-14=0, (+2)x*-7)=0 Ml
x> = =2 (no solutions) or 7 Al
x=%+/7 Al A3)
_ 2 3W5-7 _6J5-14 _ 7 3
2. = = =L — 245 M2 Al 3
3J§+7X3J§—7 45-49 2 2\/_ G)

3. (@ x=(27)Y=3"=9 MI Al
_1
m =)= i=2 MIAL (4
4. cubic, coeff of = 1, crosses x-axis at (—1, 0), touches at (3, 0)
soy=(x+Dx=-3) MI Al
=(x+1)x*-6x+9)
=X -6 +9%x+x*—6x+9 M1
=x = 5x"+3x+9
v a=-5b=3,¢c=9 A2 (5)
5. (@ y= %xz— %x‘z M1 Al
Yt 3 Ml Al
dx
2 4
() d—f =19t = xxf MI Al (6)
6. (a) VA
B2
(0,4) B3
_O]
(Oa_l)
(h) X —dx+4>2x-1
X —6x+5>0
x-1D(x=-5>0 M1
N\ /5 Ml
x<1orx>5 Al 8)
7 LU R M1 Al
. (a) o2 X
grad=1 +272=3 M1 Al
(b) x=2 ny= % Bl
7 _ 3
y—3=53(k-2) Ml
4y—-14=3x-6
3x—4y+8=0 Al
(c) atB, grad=3
1 2_3
0 tx = n Ml
x*=4, x=2(atAd),-2 Al
" B(<2, %) Al (10)

© Solomon Press
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8. (@ y- 3:%(X—5) Ml
3 9
y=3x-3 Al
3 9 _
(b) 3x-4(5x-3)+3=0 M1
x=17 Al
. B(7,6) Al
© =(Z.2%=6,2 M1 Al
. ,= 3 3 — 3
(d bLry=3x+ty grad = 4 B1
y-3=3(6-06 Ml
y= %x Al
when x=0,y=0 .. passes through origin Al an
9. (@ a+2d= 5% (1 B1
3(a+3d)= 223 ) M1 Al
(2) = 4a+6d= 22%
(1) = 3a+6d= 16%
subtracting, a=223 - 161 =6+ M1 Al
_ 1 _gly=_3
=3 (5 -65)=-3 M1 Al
) 65 -3n-1)>0 M1
50-3(n—-1)>0
n< 17% - 17 positive terms M1 Al
(c) :77[121 +(l6><—l)] M1
=212 -6)=11 x L =2 =551 Al (12)
10. (@) grad=8-2=6 B1
y—1=6(x-1) M1
y=6x-5 Al
2
@) y=] @ 5) dr
y:4x2+x72+c M1 A2
(1,1) . 1=4+1+c¢
c=-4 Ml
y=4x+x’ -4 Al
() 4+x7-4=0
4t -4’ +1=0 Ml
2x* = 1)*=0 Ml
=1
2
1
=+__ Al
TR
et Lx2 41 pp M1 Al (13)
272 2
Total (75)
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Performance Record — C1 Paper F

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
1 ad. rd indice cubi diff. curve diff., straigh AP integr.,
TOplC(S) * e ’ o skLcl:tcfl, tangents t1in§st tartlg%:nt
inequal.
Marks 3 3 4 5 6 8 10 11 12 13 75
Student
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Paper G

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
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C1 Paper G — Marking Guide

1. (3H=3" Ml
2x=x+2, x=2 M1 Al  (3)
2. 2+x-6<0
(2x=3)(x+2)<0 M1
critical values: -2, 3 Al
-2 % Ml
—2<x<3 Al “)
3. (@ y=x'-2ax+d Bl
Y v —2a=2¢-6 MI Al
dx
a=3 Al
(b)  translation by 3 units in the negative x-direction B2 6)
4 (@ x—4x+2=0
= 4J_r\/;6—8 _ 415\/5 M2
x=2+42, . (2-+2,0,02++2,0) A2
(b) X —dx+2=2x+k X-6x+2-k=0
tangent ... equal roots, b*—4ac=0
(6 —[4x1x2-k]=0 MI Al
36-42-k)=0, k=-7 Al )
5 (a) y
(3,0
B R B3
0] A X
(2,0)
()  y=Q2-x)9-6x+x%) Ml
y=18 = 12x+2x* = 9x + 6x* — x° Ml
y=18 = 21x+ 8 —x° Al
L R T MI Al
dx
grad=-21+32-12=-1
SLy=-0=—-(x-2) Ml
x+y=2 Al (10)
6 (@ f(x)=9-[x"—6x] Ml
=9—[(x-3)"-9] Ml
=18-(x-3)Y, A4=18,B=-3 A2
() 18 Bl
() 18—(x-3=0, x-3=+18 Ml
x=31 32 y MI Al
(d)
B2
[9) (10)

C1c MARKS page 2
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(@ (i) 2 [2a+(19%x7)] =530 M1
2a+133=53, a=-40 Ml Al
(i) =—-40+Tk=—-40+42=2 Ml Al
®) ) w=(+k, u=Q2+k’ Bl
Q2+ kP =2(1 + k) M1
A4+ 4k + 10 =2+ 4k+ 207
K¥=2 Ml
k>0 - k=42 Al
(i) us=(B+N2)Y=9+6J2 +2=11+ 62 MI Al (11)
=_1=5 __2
(@)  grad -2 5 M1 Al
Ly=5=-2(x+2) MI
3y—15=-2x—4
2x+3y=11 Al
_ -1
®) gradh=—= =3 M1 Al
3
Loy — :%(x—4) [3x—-2y=10] Al
(c) atC, x=0 ..y=-5 = (C(0,-5) B1
AB= (4422 +(1-5) = 36+16 = /52 MI Al
BC=J(0-4)> +(-5—1)* = 16+36 = /52
AB=BC .. triangle ABC is isosceles Al an
(@ 2 Bl
2
1+ 2 =2 M1
(b) 7
x =2 M1
x=4 Al
() x=4 -y=24)-1=7 Bl
2
=| 1+ =) dx
y=Ja+ 5
y=x+4x? +c M1 A2
4,7) - 7=4+8+c¢
c=-5 Mi
y=x+ 4x% -5 Al
@ x+4x* —5=0
(x* +5)(x* —1)=0 M1
x% = -5 (no real solutions), 1 Al
x=1 .. (1, 0) and no other point Al (13)
Total (75)
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Performance Record — C1 Paper G

Question no. 1 2 3 4 5 6 7 8 9 | Total
TOpiC(S) indices | inequal. diff., quad. curve compl. AP, straight | integr.
transform.| formula, | sketch, | square | sequence | lines
rep. root | diff,,
tangent
Marks 3 4 6 7 10 10 11 11 13 75
Student
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C1 Paper H — Marking Guide

AP: a=7,1=94 B1
Ss0=32(7+94)=15x 101 =1515 M1 Al (3)
@ =@+3)-9+7 Ml
=(x+3)y -2 A2
b)) (=3,-2) Bl 4)
(@) y 4
h h B2 Bl
(0,2)
4,0 .
0//(0,0) g
b L = 6x-2y=0
by x+2y—-4=0
adding 7x-4=0, x= % MI Al
- intersect at (% , % Al (6)
Sx+y=7 = y=7-5x M1
sub. into  3x” +)° =21
3x%+ (7 -5x)7 =21 M1
2 =5x+2=0 Al
2x-DEx-2)=0 Ml
x= %, 2 Al
. (%, %)and (2,-3) M1 A1 (7)
(@) y4
\ 2
0, 8) y=x-1y(x-5) B3
(1,0) (5,0)
0 (4, 0) x
0,-5) y=8-2x B2
(b)  the graphs intersect at exactly one point .. one solution Bl
(c) n=4 Bl @)
dy _
(@) = =2x+2 M1 Al
dx
grad of tangent = 2 Al
grad of normal = _71 =-1 M1
Soy= —%x Al
() X +2x= —%x
2 +5x=0, x(2x+5)=0 Ml
x=0 (at 0), —% Al
. 5 5
(=3, 7 Al ®)

© Solomon Press
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7. (@ ‘% = Ly oy MI A2
Cy 1 g M1 Al
(b) FER R
(©  LHS=4d(—1x? - 3x ) +dx(lx? + 2x7) = (x* — 4x77)
— 1207 2T 4+ 8P - x4 M1 Al
_0 Al @®
8. (@ S,=1+2+3+..+tn Bl
S,=n+m-1)+m-2)+...+1 Ml
adding, 2S,=n(n+1) M1
— 1
Sy=gnn+1) Al
() ()=S0~ S Ml
= 1 %200%201 - L x99 x 100 M1
=20 100 — 4950 = 15 150 Al
(i) =3x15150=45450 M1 AL (9)
9. (@ (i) =16-24J2 +18=34- 242 MI Al
L 2-2
(it) 2l o ha Ml
_2-V2
=2 =1- 42 MI Al
® (@) V-9 +8=0
- 1D(y—-8)=0 M1
y=1,8 Al
(ii) lety:x% = y*+8=9y
oxi=1,8 Bl
x=1lor(8) M1
x=1lord Al (10)
0. @ fo=] Gx -4 do
fx)= 2x% — 8x* +¢ M1 A2
0,0) . c=0 M1
fx) = 2x° — 8x* Al
B)  2x° - 8xF =0
2x (x—4)=0 M1
x=0(at0),4 - A(4,0) Al
© x=2 ~y=22/2)-8(2)=-42 MI Al
grad:3\/_—%:3\/5—2\/_:\/§ M1 Al
oyt 42 =2(-2) M1
y=2x- 62 Al a3
Total (75)
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Performance Record — C1 Paper H

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
: AP compl. traight imul. curve diff., diff. AP surds, integr.,
TOp IC(S) sguaI;e : linegs : eq?l sli:tch normal qullad. tang%:nt
Marks 3 4 6 7 7 8 8 9 10 13 75
Student
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1. w=kK —6k+11=38

C1 Paper | — Marking Guide

oK —6k=27=0 Ml
(k+3)k—9)=0 M1
k>1 - k=9 Al (3)
2. =482y 4c MIA2  (3)
3. 412 =75 =4(23)- 53 = 33 M1 Al
= Jox3 =27, n=27 MI Al (4)
4. (@ =6+ Y6) B1 M1
=(6+2) =8 =2 Al
3 _
(b) = 4 M1
Jx =2 M1
x= Al (6)
5. @ =] (%) dr
fx)y=x"+c¢ Ml Al
(-1,3) = 3=
c=4 M1
fx)y=x"'+4 Al
(b) VA
o ;x asymptotes: x =0 and y=4 Bl @)
6. (@ fx)=(x-57-25+17 Ml
flx)=(x-5)"-8 A2
(b))  (5,-8) Bl
c (@) 54 B2
i) (5.-8) B2 ®)
7 (@) realroots .. b*—4ac>0
(k) —[4x4x(k-3)]=0 M1
K —16k+48>0 Al
b)) (k=4)(k-12)20 M1
12 M1
k<4 or k=12 Al
(c) k=4 Bl
4 —4x+1=0
(2x—1*=0 Ml
x=1 Al ®)

2
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(@

(®)

(i) a=3, at+2d=27

2d=24, d=12
(i) =

1
2

1
2

a=56,1=144

56 +8(m—1)=144, n=12

[6+ (10 x 12)]
X 126 = 693

Si2=12(56 + 144) = 6 x 200 = 1200

MI Al

MI Al
MI Al (10)

(@

(®)

©

¥ =52+ 7x=0
x(x*=5x+7)=0

x=0or ¥*-5x+7=0

b —4dac= (-5 -(4x1x7)=-3
b*—4ac <0 .. no real roots
*. only crosses x-axis at one point

& =3x"—10x+7
dx

grad of tangent =27 - 30+ 7 =4

1

grad of normal = _7 = -

. _ 1
foy=3=-Lx-3)
4y—12=-x+3

x+4y=15
15
4
y=0 = x=15
area:%x% x15=

x=0=y=

|8

1
4

MI Al

MI Al

MI Al (13)

10.

(@

(®)

©

4-3 _

3-(-1)

y—3:%(x+l)
4y—-12=x+1
x—4y+13=0

grad =

N

perp grad = _Tl =—4

4

line through 4, perp /;: y—3=—4(x+1)

y=—4x-1

intersection with ,: x—4(-4x—-1)-21=0
x=1, ~. (1,-5)

dist. A to (1,-5) = \JA+1)> +(=5-3)> = Ja+64 = /68

.. dist. between lines = \/& = 4x17 = 2\/ﬁ
AB=GB+1)+(4=3)> =16+1 =17

area = \/EXZ\/E =34

MI Al

MI Al

(13)

© Solomon Press
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Performance Record — C1 Paper I

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
TOpiC(S) sequence | integr. surds indices | integr. compl. roots, AP diff., straight
square, | inequal. normal lines
transform.
Marks 3 3 4 6 7 8 8 10 13 13 75
Student
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C1 Paper J — Marking Guide

1. grad4B= 279 - _1 MI Al
5-(=3) 4
y—lZ—%(x—4) Ml
4y—-4=—x+4
x+4y=8 AL @
45 _ 35
2. = B3NS Ml Al
5%
W5 V2 _ 3
S5 N2 3 ) M1 Al (4
% Xﬁ 2\/—O Q)
3. (a) (-3,8) 4y
ﬂ 53
(15_4)
© V4.2
(=3,-4) (6)
4, (@ 4x—-8<2x+5
2x<13 Ml
x < 6% Al
(b) @y =) Ml
YW+ _ Hby=3 Al
2y+2=6y-3 M1
_ 5
y=3 Al (6)
5. (@) t6,=3k-7 Bl
L=k(3k—-T7)-T7=3k-Tk-17 MI Al
(b) 3 -Tk-7=13
3k —Tk—20=0
Bk +5)k—4)=0 Ml
k=-3.4 A2 (6)
6. x=2 -y=416=4 Bl
y=Bx = 2422 Bl
% — 2x M1 Al
grad = % =1 M1
y—4=1(x-2) [y=x+2] M1 AL (7)

© Solomon Press
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7. (@ a=20x7=140,d=2x7=14 Bl
us=140+ (4 x 14) =196 M1 Al
(b)  Sz=3[280+(7x14)]=4x378=1512 MI Al
(c) 140+ 14(n—1)>300 Ml
160
n>v+] M1
n>123 - n=13 Al t))
8. (@ 1=0,A=4 = 4=p’ M1
p>0 .p=2 Al
t=5,4=9 = 9=Q2+5q) Ml
2+5¢g=+3
g=1(2%3) Ml
q>0.'.q:% Al
— 1 2 — 4 1 42
(b) A=Q+sty=4+ 1+ 5t M1 Al
dd _ 4 . >
T i MI Al
15 Yo s 2 (1522 emds! MIAL (11
(c) t= -5 5 35 (15)=2cm’s (11)
9. (@ X +2x+4=@x+1)Y-1+4 Ml
=(x+1)7>+3 Al
minimum: (-1, 3) A2
(b) V4
C B2
! Bl
0] =x
() X +2x+4=8-x
X +3x—4=0
(x+4)x-1)=0 Ml
x=-4,1 Al
o (-4, 12)and (1,7) Ml Al (11)
2
10. (@) y:_[(3—x—2)dx
y=3x+2x"+¢ M1 A2
(2,6) - 6=6+1+c¢
c=-1 M1
y=3x+2x"-1 Al
() grad=3-1=3 M1 Al
— 5
y—6=3x-2) M1
2y—12=5x-10
5x—2y+2=0 Al
() Bx+2x'-1=x+3
3 +2 —x=x>+3x M1
¥=2x+1=0
(x—1)*=0, repeated root ... tangent M1 A1 (12)
Total (75)
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Performance Record — C1 Paper J

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
TOpiC(S) straight surds [transform.| inequal., | recur. diff., AP diff., compl. | integr.,
line indices | relation | tangent rate of | square, | tangents
change curve
sketch
Marks 4 4 6 6 6 7 8 11 11 12 75
Student
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C1 Paper K — Marking Guide

1. @y=2 Ml
2y +6=3 M1
y=-3 Al ®3)
2. :j G2+ L1x7?) dx Bl
=x’ - Ix'+e M1 A2 4)
EH _ EF EH _ 1++/5
3. B2t 2= Ml
AD 4B 50 3-45
1+J§ 1+J§ 3+J§ 3+\/§+3\/§+5
= = =2+4/5 M2 Al
305 345 3445 9-5 Vs
S EH=502++5)=5+25 MI Al (6)
4. (a) VA
y=x"—4dx B2
y=-1 B2
X
0 X
(b) 3 solutions Bl
Podxtl=0 = P-odp=-1
X X
and the graphs of y:x2—4x and y:—l intersect at 3 points BI 6)
X
5. (@ (x+thkP-kK+4=0 Ml
(x+k’=kK -4 Al
x+k=2Vk* -4 Ml
x=—k+\Nk* -4 Al
(b) k=3 -~ x=-3++3"-4 M1
=3+ Al ©)
6. (@) AP:a=77,1=-70 Bl
Sso=32[77+(=70)] =25 x 7 =175 M1 Al
(b)) AP:a=2,d=1 B2
=24+ Lin-1) Ml
=dn8+@n-Dl=Ltnn+7) (k=11 Al (7
7. x=3y+7=0= x=3y-7 M1
sub. into x>+ 2xy —y* =7
Gy=-71+22Cy-7 -y =17 M1
Y —4y+3=0 Al
-Dy-3)=0 M1
y=1,3 Al
wx=—4,y=1orx=2, y=3 M1 A1l (7)
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8. B1
(a) o
2
jx—f ~ 1257 M1 Al
B y=] Q-4 dx
y=x+2+c M1 A2
x=-1,y=0 . 0=-1+2+c¢
c=-1 M1
y=x+27"-1
_ - 1 _3
when x=2, y=2+1-1=23 M1 AL (9)
9. (@ y=x-6Jx +9 M1 Al
dy -1 3
o3y =12 M1 Al
dx g Jx
b)) x=4 ~y=1
_ 3 - _1
grad of tangent=1- 5 = —> Ml
grad of normal = _—1 =2 MI Al
2
oy —1=2(x-4) M1
y=2x-7 Al
(c) atintersect: x— 6/x +9=2x—7
x+ 6Jx —16=0 Ml
(Vx +8)(vx —2)=0 Ml
Jx =-8,2 Al
Jx =2 = x=4(@tP)
Jx =-8 = no real solutions .. normal does not intersect again Al (13)
10. (@ y-4=3(+6) M1
y=3x+22 Al
(B) atB, x=0 .y=2 = B(0,2) Bl
atC, x—7(Gx+22)+14=0 M1
x==7 Al
L C(=7,1) Al
(¢ graddB= 2% - _1 M1 Al
0—-(-6) 3
grad AC = -4
~7-(=6)
grad AB x grad AC= —§ x3=-1 M1
s ABperpto AC .. ZBAC =90° Al
@  AB=~J(0+6) +(2-4)* = 36+4 = 40 = 24/10 MI Al
AC= J(c7+6)* +(1-4)2 = 119 = 10
area = 1 x 2410 x+/10 =10 MI Al (14)
Total (75)
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Performance Record — C1 Paper K

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
1 indice integr. surd TV compl. AP imul. diff., diff., traight
TOp IC(S) ’ * e kaL;tci sguaI;e : eq:ll integr. | normal : linegs
Marks 3 4 6 6 6 7 7 9 13 14 75
Student
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C1 Paper L — Marking Guide

1. =49 +(8)Y=7+2 Bl M1
11 Al ()
2. (@ uF%:z Bl
(b) 5 ”23‘*’1 , Uy = 14 M1 Al
14="%1 =41 Al C))
3 (@ b —dac=12"-(4x4x9)=0 Mi
.. 1 real root Al
() A+ 12x+9=8
47+ 12x+1=0
o= ~122V144-16 M1
8
_ —12482 Ml
8
-3+ A2 (6)
4. (@ 5x>15 Ml
x>3 Al
b)  @+)E-8)<0 MI
-2 8 MI
2<x<8 Al
(c) 3<x<8 Bl (6)
5. (@ (-+x)P=0
Jx =2 Ml
x=4 Al
B) =2-V3)P=4-4L3+3=7-43 ML Al
© =] @-x)yd
= [ (4- 4x +x) dx BI
:4x—§x%+%x2+c M1 A2 (8)
= -6 _ _>s
6 (a)  grad ) 3 MI Al
. — 5
L y=6=-3(x+3) Ml
2y—12=-5x-15
S5x+2y+3=0 Al
cp=—2y_ 1 . =_2
(b) m:y X .. grad p MI Al
. 5 2 _
[ and m perp. .. —Ex—zf—l M1
k=-5 Al ®)

© Solomon Press
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7. (@ f(x):j(5+;iz)dx
flx)=5x —4x"' +¢ MI A2
(b) f(l)y=5-4+c=1+c M1
f2)=10-2+c=8+c¢
f(2) = 2f(1) 8+c=2(1+c) M1
c=6 Al
flx)=5x—4x"'+6
f(4)=20-1+6=25 M1 Al (8)
8. (@ LHS=(x+1)E-7x+12) Ml
=x =T+ 12x+ x> = Tx+ 12 Ml
=x’—6x"+ 5x + 12 =RHS Al
(b) MY
(0, 12)
/\ B3
-1,0/o| (.0 (4,0 x
(© () VA (ii) V4
(0, 12)
B2 B2
0 R 1,0
4,0/ 0o 10 (-4,0) (-3,0) |0\ 'x
(10)
9. (@ (@ =@t*-5-@-1)=t’-t-4 MI Al
(i) =@*-5+{*-t-4)=2"-1-9 MI Al
(b) 2t°—t-9=19
207 —1-28=0
Qt+7)(t-4)=0 M1
>0 - t=4 Al
() a=4-1=3,d=16-4-4=8 Bl
up=3+0Ox8)=3+72=75 M1 Al
@ =476+ (39x8)]=20x318=6360 M1 Al (11)
10. (@ A4(0,2) Bl
Y3 9 MI Al
dr
grad =3 Ml
soy=3x+2 Al
(b)) gradofm=3
grad of curve at B = o1 M1 Al
3 3
at B: 3—2x:—%
x=3 M1 Al
y=2+3(3)-(3)Y=42 . B(1%,42) M1 Al (11)
Total (75)
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Performance Record — C1 Paper L

Question no. 1 2 3 4 5 6 7 8 9 10 | Total
1 indices recur. quad. | inequals | surds, straight | integr. curve AP dift.,
TOplC(S) relation | formula integr. lines sketch, tangent
transform.
Marks 3 4 6 6 8 8 8 10 11 11 75
Student
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