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1 (15 or 16Cz)x 24 % (ax)?, (20 or 6C3)>< 2% x (ax)’ BIBI
15x2* 3 :
a= T 5 M1A1 240a =160a 1s MO
20x2° 2 4
[4]
. V4
2 () CBorAdB= p= or 3 tan 3 B1 Allow throughout for e.g. 343 ,
tan — ey 39
6 B1 \/27, 33,(\/5) . ﬁ
2r 7w
ArcorAC=3x| “zor=|  (=27orx) Bl After BOBO SCBI for 16.7
[3]
Perimeter =63 +27  oe B1+ Their AB in form kN3
(i) Area OABC (2)x % x 3 x their AB
(=93 or ?) B1
Area 0ADC 1532 x[ 2ot % [=3z0r2% ] | BI After BOBO SCBI for 6.16 or 6.17.
2 2 3 2 5
Allow (\/g) -3z
Shaded area 973 —37  oe
3]

3 () (Bx-2)+1 B1B1B1 | For either of 1¥ 2 marks bracket
must be in the form (ax + )’
except for

2 2
SCB2 for 9(x - EJ +1
3]
(i) f'(x)=9x>—12x+5 B1
= their (3x - 2)* +1 M1 Ft from (i). Some
>0 (or = 1) hence an increasing function Al reference/recognition
[3] | Allow > 1. Allow their 1 provided
positive.
Allow a complete alt method (2/2
or 0/2)
. 2 3
4 (@@ S, > Sp= 7 M1 At least one correct
1-— 1--
2 3
Sp=4,5, = 2 Al At least one correct
2
Sz =5 cao Al
3]
ii =their S
i R M1
= l Al
5
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R=4+i+i=4ﬁor4.96 cao Al
5 25 25
3]
5 @) (9-)(F+) OR S (1-¢*)-c*(1-57) | MI OR sin‘0— (1 - sin’6)
sin’6— cos’ @ Al sin'6— (1 — 2sin* @+ sin*0)
2sin’0-1 www AG Al =2sin’0-1 AG
[3]
i) 2sin? L 3 Bl OR 0520 = - —26=120,240
(i) 2sin"0-1= B = sinf= (1)7 or (£)0.866 cos > - )
etc.
0 = 60° B1 Ft for 180 — their 60
0=120° B1+ Ft for 180 + their 60, 360 — their
60
0 = 240°,300° B1Y Allow %, 2% etc. Extra sols in
4] range —1
6 () m= 3a+9-(2a-1) D@0 oe e.g. — a=10 1 Mm1A1 cao Allow omission of brackets
2a+4-a a+4 -a—4 for M1
. . - (a + 4) &
Gradient of perpendicular =————+ oe but Al Do not ISW. Max penalty for
a+10 erroneous cancellation 1 mark
-1
not ———
(a + 10)
a+4
3]
iy (Ola+472+ @ +10721 = (\N)260 M1 Allow their (a + 4), (a +10) from
@ O+ 4+ ( = (i). Allow (—a — 4)* etc. Allow
(O[(a+ 47+ (@+107] cao Al omission of brackets
(2)a® +14a-72) (=0) Al
Al

[4]
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7 (i) OAOB=-7+3-3p+p’ M1 Correct method for scalar product
( p+ 1)( p— 4) =0 DM1 Equate to zero & attempt to
factorise/solve
p=—lor4d Al ‘=0’ implied by answers
3]
.o 2 2 2
(i) 49+ (1 -p )+ p = 2(1 +9+p ) M1 Scalar result required
2]
(iii) AB = —8i—+ 6j B1 p = 15 used — treat as MR
Divide AB by | AB| =/(=8) +6 =10 soi | g L8
Unit vector = —(— 8i + 6j) oe cao Al V353
10 0
3]
8 (i) Minimum since f "(3) (=4/3) >0 www B1
1]
(i) f'(x)=-18x7(+¢) B1
0=-2+c¢ M1 Sub f'(3) = 0. (dep c present)
c=2 (—> f'(x)=—18x7 + 2) Al c = 2 sufficient at this stage
f(x)=18x" + 2x (+ k) B1+'B1+ | Allow cx at this stage
T7=6+6+k M1 Sub f(3) = 3 (k present & numeric
/’c:—S—)(f(x):lfix_l +2x—5) cao Al (orno) ¢)
[7]
2
9 (i) x-3Vx+20rk’>—3k+2or (3\/;) =(x+2) M1 OR attempt to eliminate x eg sub
2
o
9
Jx=lor2 or k=lor2 or x> —5x+4(=0) |A1 y? =9y +18=0
x=1or4 Al y=3or6
y=30r6 Al x=1lor4
[4]
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1
(ii) J.3x— dx — [ J-(x + 2) dx or attempt at trapezium} MIDM1 | Attempt to integrate. Subtract at
2 some stage
3 1 1
ZxE - szz + 2xj orE(y2 + )(x2 - X, )} AlA1l Where (x1 V) (xz, yz) is their
(1,3),(4,6)
(16 -2)— [(8 +8)- [1 + 2}} or their - x9x3| | DM1 Apply their 1—4 limits correctly
2 2 to curve
1 Al For A mark allow reverse subtn—
2 11
—— —— but not reversed limits
OR 61| 2 2
- 2
I( y—2) dy or attempt at trap} - %dy MI1DM1
1 1 ’
_Eyz—ZyorE(xl +x2)(y2—yl)}—% AlAl
(18—12)- (41 - 6] or 1 X 5% 3} ~[8-1] DM1 Apply their 3—6 limits correctly
L 2 2 to curve
1 Al
2
1 2
10 (a) (i) (a + b)i =2, (9a + b)? =16 B1B1 Ignore 2™ soln (<9, 17) throughout
a+b=8, 9a+b=064 M1 Cube etc. & attempt to solve
a=7. b=1 Al Correct answers without any
’ working 0/4
1 [4]
(i) x= (7 v+ 1)5 (x/y interchange as first or last | B1+" ft on from their a, b or in terms of
step) a, b
x*=7y+1 or y’=7x+1 B1+ ft on from their a, b or in terms of
) a, b
£ (x)= 7 (x3 - 1) cao B1 A function of x required
Domain of f™' is x=1 cao Bl Accept >.  Must be x
[4]
dy 1 2 =
(b) —=|—(7x"+1) 3 |x|14x B1B1
3 =| 37 +1) x[14s]
2
When x=3, d—yzlx(64)‘§x42 _7 M1
dx 3 8
d_yzd_yxgzlxg DM1 Use chain rule
dt dx dr 8
7 Al

[5]
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