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PUBLISHED
Question Answer Marks Partial Marks
1 o 5 : Bl
Mid-point: Y 8 | soi
. 4 . o . B1
Gradient: 3 soi or substitution of mid-
point into e.g. 4x+5y=k
g 4 ( sj Bl
4 5 2
or 4x+5y =30 oe, isw
2 M1
10g5(8x+7j:2
2x
+
or log; (8)6 7] =log, 25
X
M1
8x+7 _ 52 oe
2x
. 1 . Al
correct completion to x = g o€, ISW
3(a) [7! =15040 B1
3(b) 31 x5! oe M1
720 Al
3(c) 5040 — (2! x 6!) oe M1
3600 Al
4 Eliminates one unknown M1
2, 1(1)2 -1
4 ol
Rearranges to solvable form Al
eg x'—4x*+1=0
Solves : M1 | dep on attempt to eliminate one unknown and
_(—4)+ /(_ 4)> —4(1)(1) having a 3-term quadratic in x*
2
x> =2++/3 0e isw Al
or 3.7320[5...] and 0.2679[4...]
x=%£19320rx=10.518 Al
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5(a) f(x)=(x—1)(x—4) oe and B2 | B1 for either correct
f(x)=—(x-1)(x—4) oe
5(b) Factorised form: B1
Bx-D(x—n)(x—(n+1)) oe
their —1xX(-n)X(—(n+1))=-2 Ml
n = -2 as the only valid solution Al
Multiplies out (5x —1)(x+2)(x+1) M1
5% +14x% +7x -2 Al
or a = 14 and b =7 following n = -2
Alternative method 1:
Factorised form: (B1)
Bx-D(x—n)(x—(n+1)) oe
Multiplies out M1)
5x° +(=10n—6)x* + (510> + Tn+1)x
—(n* +n)
their (n” +n) =2 oe M1)
n = =2 as the only valid solution (A1)
5% +14x* +7x-2 (A1)
ora =14 and b =7 following n = -2
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5(b) Alternative method 2:
Using product of roots: M1)
1 -2
—n(n+1)=—| — | oe
e =—(3)
n = -2 as the only valid solution (A1)
Using sum of roots and/or sum of products M1)
of pairs of roots, solves to find a or b:
l+n+n+1=—g oe and/or
5 5
1 1 b
—(m)+nn+)+-(n+1)=—
s (n)+n(n+1) s (n+1) 5
a=1l4orb=7 (A1)
5% +14x% +7x -2 (A1)
or a =14 and b = 7 following n = -2
If 0 scored for any method,
SC3 for
3 2
(1) o ()220
5 5 5
and
5n° +an® +bn—2=0 oe or
5(n+1) +a(n+1)* +b(n+1)-2=0o0e
leading to a = 14, b =7 with n = —1 or n not
stated
N1y (1
or SC1 for 5(—) + a(—) +b(—)—2 =0 oeor
5 5 5
5n° +an® +bn—2=0 oe or
or 5(n+1)’ +a(n+1)* +b(n+1)=2=00e
6(a)(1) 1+ 21x+189x% + 945> B2 | B1 for three out of the four terms correct or for a
correct answer seen then spoilt
If 0 scored then SC1 for 1, 21x,189x%,945x°
seen but not summed
6(a)(i)) | 1+21(0.01)+189(0.01)* +945(0.01)° B2 | M1 for use of x=0.010e in their expansion
or 1 +0.21 +0.0189 +0.000945 oe seen or implied by
e.g. 1+21(0.01)+189(0.01)* +945(0.01)°
leading to 1.229[845 = 1.23] cao orl1+0.21+0.0189+ 0.000945
OR
1.229845 without working or from working that
is not fully correct
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6(b) 3 (x“ f (2j12 M1
C,oX|— | x| —| oe
2 X

232960 Al
7(a) Uses a valid Pythagorean identity to write B1

in terms of a single trig ratio

e.g. I +tan’@=tan6+3

Rearranges and factorises/solves M1

e.g. tan’@—tanf—-2=0

(tan@—-2)(tanB+1)=0

tand=2 tanf=-1 soi Al

111, -2.03, - g ’ %r and 10 extras in A2 | Al for any 3 correct, ignoring extras

range cao

7(b i M1
®) Use of tang = sing in a correct

cos¢@
expression or correct working

Use of 1—cos” ¢ =sin” ¢ in a correct Mi
expression or correct working

Al | nfww

Completion with =sec¢

cos ¢

7(c) cotx =[—]\cosec® x —1 soi Mi

. 8 8 .
or sinx=—— and tanx=——soi
17 15

. 15 .
or sinx=—— and cosx:ﬁ soi

15 ) Al
—g or —1.875 cao, isw
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8(a B1
@®) [Area of sector = ] l(1 5)° (E) soi
2 6
. 1 (= B1
[Area of triangle = ] 5(1 5)(15-a)sin "
soi
Forms correct equation and attempts to M1
solve for a or 15 —a or OC
1 15(15- 15(15-
eq L5y (Ej_ 515-a) _15(15-a)
2 6 4 4
or Ion = 1—SOC
8 4
and solves as farasa=...or 15—a=...
or OC = ...
5 . Al
15— En (cm) or exact equivalent
8(b CA +arc AB+ BC= M2
®) [ ] FT their(lS—En)and gn
2 2
2
\/152+(§nj _2x15x 2 mxcos ™ -
2 2 6 M1 for 15><g oe seen or
+(15x£)+(15—§nj oe, soi 5 )\ 5 5
6 2 \/152+(—nj —2X15><—n><cos£+(15——nj
2 2 6 2
oe seen
24.1 (cm) Al
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9(a) Correct v-¢ graph soi e.g. B1

)

0 12 22 50

-t
[A]
Equates ‘area’ and distance M2 | implies B1
1
e.g. 12w+5x10><(w+w—14)+ M1 for |
28(w—14) =458 12w+ ... + 28(w — 14) = 458 soi .
or 12w+ 70+ 10(w— 14) + ... =458 soi
or...+ 70+ 10(w — 14) + 28(w — 14) = 458
18.4 (ms™) Al
90)D) | v=r*-9r+20,a=2t-9 Ml
ora=t—5+t—4 from product rule
t=4.5 Al
9(b)(ii) Critical values 4, 5 M1
4<t<5 Al
9(b)(iii 4 5 M1 i 12— idi
(b)(iii) _[0 (1 —9¢ +20)dt + “‘4 (12 —9t+20)dt‘ FT their t~ —9¢ + 20 providing 3 terms
oe, soi
3 2 4 3 2 3 B1
i e
3 2 0 3 2 4
64 72180+ M1 | dep on an attempt to integrate
3
E—£+100—(ﬁ—72+80j‘
3 2 3
Al

ﬁ oe or 29.5
2
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10(a) PO = 5i + 15j Bl
or 5@—513:5(51-2—513)
M1

— 1 — 1

OR =31 =2+ (their(5i+15})) FT PR = (their(5i+15})
or ﬁzxi+yj

PR=i+3j and PR=(x=3)i+(y+2)j
x—3=landy+2=3o0e¢

or 50R =00 + 40P = 8i + 13j + 4(3i —2j)

(0[5
OR=4i+j Al
\their OR| = \Jtheir(4*) + their(1®) M1 | FT their ai + bj
4i+j oe Al
J17
10(b) RS = Aj— their(4i + j) =—4i + (A —1)j soi M1
or finds [equation RS is] y =3x+ ¢
Correct method to find A: M1 | dep on prev M1
—A_A-l FT their PQ
5 15

or [for some scalar ¢, #(A—1)=15 and
—4t =5, therefore] —%(/1 —-1)=150e

or findse.g.—2=3(3)+coe

A=-11 cao Al
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11 Length of rectangle: 6 + ¢’ M1
2
or [(6 +e’ )x]0
Area of rectangle: Al
2(6 + ¢€°) soi
Area between curve and x-axis: M2 1 405
, { 5 M1 for Ze
j (6+e* ) dx = [6x +—e4"5}
0 4 0
. . 1 4 M1 | dep on an attempt to integrate that results in
Correct use of limits in their 6x+—e™ ax + b5
F(2) - F(0)
their area of rectangle — their area between M1 | dep on an attempt to integrate using correct
curve and x-axis limits
Al | nf
ZC3+L5 or 35.2 W
4 4e
or 35.15.... isw
11 Alternative method
Length of rectangle: 6 + €’ soi (M1)
2
jo (their(6+€*) - (6+e*%))dx (M1)
2 Al
jo ((6+¢%)—(6+¢*))droe (AT)
2 M2 1
r(e3 —e*)dx = [eSx _le‘”ﬂ oe (M2) M1 for —e*°
0 4 0 4
o o314 (M1) | dep on an attempt to integrate that results in
Correct use of limits in their e x—Ze ax + be*~3; may be unsimplified
F(2) - F(0)
Al fi
Ze3+L5 or 35.2 (A1) | nfww
4 4e
or 35.151374.... rot to 4 or more sf
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12(a) PO _12-h oe M1
8 12
(12 —h)z Area APOR
or = oe
12 163
— Al
PO= 8(12—-h) oe
12
2
or Area APQOR = 16\6(%) oe
1 (812-h)Y p M1 | FT their PQ or Area APQOR providing of correct
2
or 1613 (Hj Xh
12
Al
4 =€(h3 —24h° +144h)
12(b) B1
- == - + tnetr V =— - + 1t of the
‘;Z \/5(3}12 48h +144) FT their V f(lf 24h +144h) if of th
same structure
. \/g ( 2 ) M1
their Y 3h” —48h+144)=0and must be a 3-term quadratic; must be an attempt
factorises/solves at a derivative
4 oe identified as the only solution; cao Al
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