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1 13 B1
X=—oe¢
14
7x—-3=-3.5 oe, soi M1
or 28x—12=-14 oe, soi
Al
xX=—-— oe
14
Alternative method
196x* —168x—13=0 oe (BI)
factorising e.g. (14x—13)(14x+1) (M1)
ISERN (aD
147 14
2
2 | (V2+1) 234242 M
leading to 1-V2
3+242
1-2 5 3-22 M1 | BT their 3+ 242 if of equivalent
34242 3-242 difficulty
3-242-3J2+4 DM1 | FT their 3+ 2+/2 if of equivalent
Correctly expands .
9-8 difficulty
7-5V2 Al
Alternative method
IR (0 (0 o
X
(1+42)(1+42) " (1-2)(1-+2)
(3-2v2)(1-+2) (M1)
(1-2)°
Correctly expands (DM1) | FT their 3 —2+/2 if of equivalent
3-3J2-242+4 difficulty
[(-1)]
7-572 (AD)
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3 C(10, -4) B1
[m —]Eoe or_—5 oe mi
€16 4
4 M1 —
m, = 5 FT 1_ 5
their —
_ 4 Al | FT their coordinates of C providing
y-(=4= g(x —10)0e that one coordinate is correct and their
perpendicular gradient
4x — 5y =60 oe Al
4 M1
@ Jevs L
5
1 A1l | mark final answer
x<—,x>6
5
4(b) (—4k)? — 4k + )2k - 1) M1
16K* — 4(4k2 — 1) Al
or 16k* —16k* —8k + 8k +4 or better
4> Al
5(a) 8n B1
5(b) c=3 B1
B1
[5 = SR} b=—
b 8
I M1
7=atan| — [+ 3 0e
4
a=4 Al
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6(a) p'(x): 18x% +2ax —52 Bl
18+2a—-52=4 M1 | FT if at least 2 terms correct in
derivative and has a term in a
a=19 Al
Correct method to find b M1 | FT their integer value of a if used
6x27 9(19) 52x3 b-0
g T4 T, tPT 9(19) +4b =231
or §+ﬂ—78+b:00e
4 4
or correct elimination of a using
9a+4b =231 oe and
2a—-34=4o0e
b=15 Al | If 0 scored, SC1 for 9a+4b=231or
E+9—a—78+b:0 or 2a+b:£
4 4 4
oe
6(b) p(x) _ (2x _ 3)(3x2 14y — 5) M2 | M1 for two terms correct in quadratic
factor
(2x-3)(3x—1)(x+5) A1
7(a)(i) x>0.6 B1
7(a)(ii B1 | nf
(a)(i1) [ :]E or 2.6 nfww
5
7(b B1
®) %logy 64 =log , 8soi
or4=log, y* soi
Combines | 1 x o B2 | B1 for one further correct application
ombines log terms e.g. log, o6~ 4 of a relevant log law
e.g. log, x=4+log 1296
or logyx:logy1296y4orlogy%:—4 g . g
X or log, x=log, y" +log, 8+log, 162
M1
yt= x6 or 1296y* = x oe
1 Al | mark final answer
4 X 4
=— 0r =
Y 6 Y
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8 B1
(a) i(e4JC) — 4e4x

dx
8xe™ 4 2e* isw B1 | FT their ke*

8(b) Use of part (a) B1 | FT part (a) providing of form
J 8xe** dx = 2xe™ — J.2e4x dx oe kxe®™ +2e*
Ixe“ dr = lxe“ _l je“ dr oe M1 | FT 4pxart (a?‘xproviding of form

4 4 kxe™ +2e
xetr ¥ A2 | Al for any 2 terms correct
———+coe
4

() 40 +(-9)? soi M1
40. 9 . Al | mark final answer
—i——j oe
41 41

9(b)(1) 0<k<l1 B1
9(b)(ii) OR = p+k(q—p) M1

or OR=q+(1-k)p-q)
OR=(1-k)p+kq Al
Atu=1l—-k+k=1 Al
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10 A(1.5, 3.75) soi B1
Factorises or solves 3+2x—x”> =0 M1
C(3, 0) soi Al | implies M1
B1
d—y:2—2x,whenx= 1.5 d—y:—l
dx dx
y—3.75=—(x—1.5) 0e B2 | Bl fory—3.75=—(x—1.5) oe
leading to B(5.25, 0) soi
B1
%x(5.25—1.5)x3.75 OR %x(5.25—3)x2.25
25° 1.5 257 2
5252 - 225 _[ 5950 5)-12 525222 | 5953y_3
2 2 2 2
3 M1 | OR
Ul5(3+2x—x2)dx=[F(x)]j5 =} . 3
‘ [ j (225-3x+2*)dx =[G()] =}
3 1.5 .
2x* X
Ix+—-—— 32 O 3
2 3 o520
2 3]s
225 M1 | dep on at least 2 correct terms in the
(zhezr 3_2j -(F(3)-F(1.9)) integration
OR (G(3)-G(1.5))+ [their%)
Al
17 or 3.65625
32
11 B1
@ sy, =]§{2a+19d}=1100 oe
B1
[S70 =]7—20{2a +69d} =14350 oe
Solves their linear equations in a and d M1 | dep on at least B1 and an attempt to
form the other equation using the sum
formula
a=-2,d=6 A2 | Al for each
[, =—2+11x6=] 64 B1
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11 M2
® e S o e
= M1 for either or ; may
xX+6 x=9 x+6 x-9
x-9 1 be embedded
or(x—9) =—(x+1)
x+6 2
2
1
(x+®(x 9j=>{x+Doe
+6
Correct simplification to given equation Al
x* —43x+156=0
Factorises or solves: M1
x—4Hx-39=0
x=4,x=39 Al
_ 12 A2
"= ) "= 3 A1 for either value of »

infinity exists]

|7| <1 for each progression [and so the sum to

12 2 M1
= 25000 oe
50000 50000 Al
= S— Or mxy =
X X
M1
S = nx( SOO?OJ + FT their y providing of the form Lz
X X
Al
S 50000 .
X
M1
% =-50000x"* + 27x oe FT from expression of form k +max’®
X
Equates to zero and solves for x: Al
/2
x=3 5000 or 19.9647....
T
DM1 | dep on previous M1;

S min
,[25000
T

T

50000 ( 25000)2
+m| 3

FT their positive value of x used in a
correct expression for §

3760 or 3756 to 3757

Al
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