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1 . _
(@) yz—lx+25|sw 3 M1 form= 29-23 oe or 1
2 -8-4 2
and
M1 T for Y22 =their(—lj oe
X—4 2
or
y= their(—%) X+cand 23 = —% x4 +coe
OR
M1 for solving
23=4m+c
29=-8m+c
form:—% orc=25
and
M1 FT for correctly using their m or their ¢
to find corm
Solves their linear equation simultaneously M1 . 1
withy = 2x + 5 to find x or y FT their y=—5x+250e
(8,21) Al
1(b) J8% + 21 oe M1 | FT their (8, 21)
/505 isw or 22.5 Al
or 22.47[22...] rot to 2 or more dp
2 x? + 2kx = —2x — 6k —1 M1
x* +(2K +2)x+6k +1[=0] Al
Correctly uses b? — 4ac [*0] for their M1 | where * is any inequality sign or =;
equation FT their 3-term quadratic in x and k
(2k + 2)? — 4(6k + 1) [*0]
4k? — 16k [*0] nfww Al
k=4 Al | dep on all previous marks awarded
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2 Alternative method
2x + 2k (M1)
k=—x-1lorx=-k-10e (A1)
~2(-k—1) -6k —1=(-k—1)2+ 2k(-k - 1) (M1) | FT their k of the form ax + b where a and b
oe are non-zero constants
or-2x—6(-1-x)—1=x(x+2(-1-x)) oe or their x of the form ck + d wherecand d
are non-zero constants
k? -4k [=0] (Al)
orx?+6x+5[=0] and x=-5[x=-1]
nfww
k=4 (Al) | dep on all previous marks awarded
3 16+93 Bl
(2+3)’
(16+9V3)(7-443) M1 c(16+9V3)
FT ———~ where a, b and c are non-
(7+443)(7-443) a+by3
Zero constants
or 16+9\/’§>< 7-43
7+4J3 7-43
112 —64+/3 +63/3-108 Al
o “112+ 64+/3 —63/3 +108
-1
4—J§ or —/3 +4cao, nfww Al
Alternative method
16+9/3 (B1)
(2+3)’
2 M1
(16+943)(2-3) N 16+9\/§X(2—«/§)Z (M1)
(2+43) (2-4B)  (243)° (2-\B)
112 -64+/3 +63/3-108 (A1)
or 64—32/3-323+48+
36+/3-54-54+ 273
4—3 or =3 + 4 cao, nfww (A1)
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4(a) 2x+2 Bl
T 0€, Soi
g2
15x+2 _ M1 2x+k kx+2
¢ =100e FT ——=10 oe or ——=10 oe
e2 e2
where k is an integer and k > 0
2X+2
or =10 oe
en
where nisanintegerandn>1lorn=-2
1.5x+2=1In100e M1 | FT an expression of, or equivalent to, the
forme®* =10 oe where a and b are non-zero
constants
. Al
X = %(Inlo —2) oe, iswor 0.202
or 0.2017[23...] rot to 4 or more dp isw
4(b) y? L M2 | M1 for at least one correct log law used in a
=92 nfww i
4y-9 correct equation e.g.
y? 3 2 1
or logg =logq 92 0e logg y* —logg(4y —9) ==
4y -9 2
2
or lo ==
P92
or 2logg y —logg(4y —9) = % logg 9
y? =12y + 27 [= 0] nfww Al
(y-3)(y-9)=0 DM1 | dep on at least M1 previously awarded
y=3,y=9nfww Al
5(a) Correct first derivative: M2 | M1 for two terms of x° —7x% +12x—5
3x* —14x+12 differentiated correctly
[At x = 1] gradient of tangent: 1 Al
y — 1 =their(-1)(x — 1) oe M1 -1
ory=-x+cand1l=-1+csoi FT d
their &Y
dX x=1
y—1=-1(x—1)or y=—x+20e, isw Al
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5(b) X —7x% +12x -5 =their(—x + 2) B1 | FT their y = ax + b where a is a non-zero
constant
Uses the correct linear factor x — 1 and the M1
correct cubic x* —7x? +13x—7[=0] to find
a quadratic factor with at least two terms
correct
X —6x+7 Al
Correct use of formula or completing the M1 | FT their 3-term quadratic providing it is
square on their 3-term quadratic, e.g., from an attempt at finding a quadratic factor
. —(—6) + i(—6)2 —4[1)(7) and the discriminant is not negative
B 2[1]
6+/36 -
oF X = 36 — 4[1](7)
2
x=3++2 Al
6 —(x +2)? _} . 4+ﬂ i B2 | B1 for t\gvo terms correct
L X X or for w
X
[ 2 3 B2 ¥ 8
—+4x+4Inx Blfor | —+..+4Inx
2 2
L 2 2
3
or [...+4x+4Inx],
x2 :
or {—+4x+k|nx} with k= 0
2 2
9 4 M1 | dep on at least previous B1 for integration
—+12+4In3 |—-| =+8+4In2
2 2
3 . Al
6.5+4In 5 or exact equivalent
7@ | velocity: 3e? —4e —1 isw B2 | B1 for 3e* or —4e™*
Acceleration:  6e% +8e isw Bl | FT me®+ ne® +k where m, n and k are

constants
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7(b) | 3e*—e?—4=0 Bl
or 3(e* )2 —e?—4=0
(3e2t —4)(e2‘ +1) -0 M1 | FT their 3-term quadratic in e** oe
e =& nfww Al
3
%In% oe, isw or 0.144 Al
or 0.1438[41...] rot to 4 or more dp
and no other solutions
7(c 1.4 T M1 2 -2t ;
(c) 6xez[2m3j oo 2(2|n3J FT pe? +qe V\'/here p -andlq ar4e non-zero
constants and their posmveE In 3 from part
(b)
14 nfww Al
8(a) Derivative of sin2x: 2cos2x soi Bl
Product rule: x x 2cos2x + [1]sin 2x isw B1 | FT their 2cos2x
8(b) y= % s0i, isw Bl
gradient of tangent: 1 soi B1 | dep on correct derivative
y=xory—x=00rx-y=0 B1 | dep on correct derivative
8(c) L M3 | M2 for xsin2x+kcos2x
i 2x+30052x * nfww 1
Xsin 2 . wherek > 0ork= _5; nfww
or M1 for
[2xcos2xdx = xsin2x — [sin2xdx
or %SZX + [2xcos2xdx = xsin2x
Tein®  logem 1 Al
gSIng +5C083 2cosO
3 _1 g 33 Al
12 4 12
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9(a) Correct pair of simplified linear equations B3 | B2 for one correct simplified equation

in a and d with terms collected, e.g., or
B1 for

3a+3d=-36 iswor a+d=-12isw a+a+d+a+2d=-36

3a+30d =72 iswor a+10d = 24 isw or g{2a+(3—1)d} __36
or a+9d+a+10d +a+11d =72
or %{2a+ (12-1)d) —g{2a+ (©-1d}=72
or 12a + 66d —9a —-36d = 72
or 2{2(a+9d) +(B-1d} =72

Solves two linear equations for d or a e.g. M1 | FT their linear equations ina and d

27d=108 —»d=... providing at least B1 earned and the

or9d=36->d=... equations have a solution

ora+10(-12-a)=24 —»>a=...

27a=-432 > a=...

d=4and a=-16 nfww Al

9(b) 1.2"*101 B3 | where * is any inequality sign or =;
[ha2"-1 .,

B2 for L.2-D) 500
or B1 for r=1.2 soi

nlogl.2*log101 or log, ,101s0i M1 | FT 1.2"* their 101 providing B2 has been
awarded and (their 101) > 0

n=26 Al | dep on all previous marks awarded
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10(a) Writes cotx and tanx in terms of sinx and M1 | OR
COSX: sinx(1 sin x cosxl 1 COS X
sin x COS X  COS X * " sinx

1 COSX g sinx (1_ cosx)(l_ sin xj

sin x COS X sin x COS X
Simplifies denominator: Al | OR

sinx COS X . (cosx—sinx) (sinx—cosxj
- . sinx| —————— |[+COSX| —————
Sin X —Cos X COSX —Sin X COS X sin x
sinx COS X (sinx—cosx)(cosx—sinxj
sin x COS X

Writes as two simple algebraic fractions: Al | OR writes as a single simple algebraic

sin? x cos? X fraction:
Sin X — COS X Cosx_sinx SinZX(COSX—Sin X)+C:C)S2 X(SinX—COSX)

(sin x —cos x)(cos x —sin x)

Writes as a difference with a common Al sin? x(cos x —sin x) — cos? x(cos x —sin X)
denominator: OR (sin x —cos X)(Cos X —sin X)

a2 2

sin“x  cos"x
SinX—CosX  SinX—CosX
Correct simplification to given answer, e.g., Al | All steps correct and final step fully justified

(sin x —cos x)(sin X + cos x)
(sinx —cosx)

or
(SinX—€TSX) (Sin X+ COS X)
(sinx—CO8X)

=Sin X+ CoS X

[=sinx+cosx]

by factorising
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10(b 2 —1[= B2 i
(b) | 10cos? x+3cosx—1[=0] B1 for 9(_:osx N _3 _SINX - otter
or sec’ x—3secx—10[=0] sinx— sinx CosX
or 9+ 3t_an X _tan® x or better
sin x
OR
M1 for one sign error in
10cos® x +3cosx —1[=0]
or sec’ x—3secx—10[=0]
(5cosx—1)(2cosx+1)[=0] M1 | FT their 3-term quadratic in cosx or secx
or (secx—5)(secx+2)[=0]
1 1 A2 | Al for any two correct angles
[cosx = = and cosx = —= 1 1
S 2 [found using cosx = A and cosx = 3
OR OR
secx = 5 and secx = -2 leading to] secx = 5 and secx = -2];
78.5 or 78.46[30...] rot to 2 or more dp ignore extras
281.5 or 281.53[69...] rot to 2 or more dp
120
240
and no extras inrange 0 < x < 360
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