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(a)
B1
(b) No.in H only =50 —x ; No in Fonly =60—x | Bl Both written or on diagram
Sum: 50— x+60—x+x+30—2x=98 M1 Add at least 3 terms each with x
involved and equate to 98 soi
x=14 Al
9x? + 2x—1<(x+1)’ M1 Expand and collect terms
8x* <2 oe isw Al
R § Al
2 2
log, (x+3)=log, y+2 — x+3=4y B1
log,(x+y)=3 — x+y=8 B1
x+3= 4(8 - x) M1 Eliminate y or x from two linear three
term equations
5x=29 — x=5.8, oe Al
y=22 oe Al
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Jxi1-3-2
() £(37)=3 or gf (x) =23 B1
2(Vx-1-3)-3
3- 1
f(37)=—>=— B1
gB)=5373
(i) y=Ax-1-3 > (y+ 3))2 =x-1 M1 Rearrange and square in any order
(x+3) +1=1"(x) oeisw Al Interchange x and y and complete
(i) Cx-2
Y 3
2xy-3y=x-2 — 2xy-x=3y-2 M1 Multiply and collect like terms
3.x - 2 _ -1
2r_1 8 (x) oe Al Interchange and complete
Mark final answer
() B =900 B1
(ii) B =500 + 400e” = 3455 or 3456 or 3460 B1 3455.6 scores B0
iii
( ) [% :)8060.21 B1
dr
dB 2
(=10 > SZ=80¢’ =591 (/day) Bl | awrt
(iv) 10000 =500+400e"* — " =(23.75) |z | ¥ =%
0.2t =In23.75 DM1 | take logs: 0.21=Ink

t =15.8(days)

Al

awrt
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6 () | (xs2P+x"=10 BI
¥ +2x-3=0 — (x+3)(x-1)=0 M1 3 term quadratic with attempt to solv
Points (1, 3), (-3, 1) isw Al both x or a pair
Al both y or second pair
or elimination of x leads to y* — 2y —3 =0,
then as above
(ii) m*x* +10mx+25+x* =10 B1
(m* + 1) +10mx +15=0
b? —dac = (0) s 100m* — 60(m2 n 1) -0 | Ml attempt to use discriminant on three
Al term quadratic. Allow unsimplified
3 .
m= J—r\/; 0C 1SW Al cao = is required
Alternative solution:
__x or y__=x B1 allow unsimplified
dr J10-x*  dv
Result:
y* =x* +5y after inserted in y =mx +5
Attempt to solve with x* + y* =10 M1 Eliminate x or y
y:2,x:i\/€ Al both
3 Al
m=*— o€
J6
7 (@) v=2cost+ 1 B1 mark final answer
(ii) 2cost+1=0 M1 equate their v to zero (must be a
differential) and attempt to solve to find
) an angle
’:Tﬁ or 2.09 Al | awrt
(itf) z—%” - x=2sm(2?ﬂj+2—”=3 $3m | Bl | awrt
a=-2sint Bift | ft their v (2™ differential)
2z 1.73
t=—a=—3= 4 m DBI1ft | ft using their angle ¢ in correct a awrt
8 () dy ( 24 52 ) % 2x — x> X 2x 4y M1 app'ly quptient or product rule
—= 5 = > Al unsimplified
dx (2 +x° ) (2 +x° )
k=4 Al k=4 does not need to be specifically
. L5 identified
(i) .[ (2 Ly )2 dr= 222 (c) isw g i i original function
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? (a + 3\/5)2 =a® +3v5a +3/5a + 45 oe B1 anywhere
Equate: a” +a+45=51 B1
and 6a—b=0 B1
(a + 3)(a - 2) =0 M1 Attempt to solve three term quadratic
with integer coefficients obtained by
equating coeffs
a=-3,2 Al Both as correct or one correct pair
b=-18,12 Al Both bs correct
10 ()
secxcosecy = —————— B1 anywhere
COs xsin x
cotx = C?S al B1 anywhere
sin x
LHS = 1- COS.2 X e B1ft | correct addition of their terms
cosxsinx
s 2
sin
=0T —fanx AG B1 use of identity and cancel
cOoS x8in x
(ii) Jcotx—cotx=tanx — 2cotx=tanx M1 equate and collect like terms, allow sign
errors
tan’ x =2 oe Al
x=54.7,125.3,234.7,305.3 Al 2 values
Al only 2 more values. awrt
11 () Area of sector = %x x*x0.8 (= 0.4x> sz) B1 anywhere
SR =5sin0.8 (= 3‘59) or B1 SR may be seen in stated %ab sinC
OR =5c¢0s0.8 (= 3.48)
Area of triangle =
l5 c0s0.8x 5sin 0.8 = 6.247 cm’ M1 insert correct terms into correct area
2 Al formulae
0.08x> =6.247
x=8.837cm AG Al
(ii) SQ:8.84—5(:3.84cm)
PR =8.84—5¢0s0.8(=5.35 or 5.36¢cm) B1 two lengths from SO, PR, PO awrt
PO =8.84x0.8(=7.07cm) B1 third length awrt
Perimeter = 19.84 to 19.86 cm or rounded to B1 sum
19.8 or 19.9
(iii) Area POSR =4x6.247 M1
=25cm’ Al 24.95 to 25
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12 @ £(2)=3(2")-14(2%)+32=0 Bl
Or complete long division
(i) f(x)=(x-2)(3x* -8x-16) M1 | 3x’and 16
Al 8x and correct signs
M1 Factorise three term quadratic
f(x)z(x—Z)(x—4)(3x+4) Al
(iii) x=2,4 B1
(iv) J‘3x—14+%dx=1.5x2 ~14x —2(+ c) Bl first 2 terms
X A x B1 third term correct unsimplified
_ 2 4. 2
Area = [I.Sx 14x X } , M1 Limits of 2 and 4 and subtract
Al

=02




