Question Scheme Marks
Number
10 (a i i
@) Uses tan@ = sin 0 o.c. E.g. cosﬁ(3tan9+ijzcosﬁ(3 smf9+2<.:ost9j M1
cos® tan @ cos sinf
2
2 2(1 ~sin’ 0|
Uses sin’ +cos 0 =1 E.g. E3Sil’lg+2c_0—sg =3sinf+—— dMI, Al
sind sinéd
=3sinf+———2sinf =sind + — Al*
sin & sind
4
(b) . . .2 .
sinx+——=4sinx—5=3sin x—5sinx—-2=0 M1, Al
sin x
=sinx = 2,*% = x = 3.5 for example. dM1
= x=3.48,5.94 Al
4
(8 marks)
Question
Number Scheme Marks
9(a) /\ BI
@
(b) (xta) + 5 =.. Ml
(Xia)eryz ={4 Al
Uses (5,6)in (xta) + y* =a’ to form and solve an equation in a dM1
Eg (5-a) +36=a"=10a=61=a=6.1
(x-6.1)" + y* =6.1° Al
@)
(5 marks)




Question :
Number Scheme Marks
9 S
(a) (2tan6’=3cost9ﬁ)2gm8=3cost9 Ml
cosd
2sin@ ) 2 . 2
=3cos@ = 2sin@ =3cos 8:3(1—sm 6’) Ml
cos@
2sin9=3(1—sin39):>3sm39+2sin9—3=0* Al*
3)
(b) it
(sin(2x+§] =] l%m (May only see positive root) M
NB decimal roots are: —1.387..., 0.7207...
2x+§=sin'l(0,7207,,,):> x= Ml
—0.121, -2.50, 0.645, 3.02 AlAl
“4)
Total 7
fal
Question Scheme Marks
Number
2tan@+3sin@ =0
3(a) | Statesoruses tang =22 2810 100 Ml
cosd cosd
sin9(2+3cos¢9) =0
2+3cosd =0 dM1
0059=—§39=awrt132° or awrt 228° Al
cosf = ,% = @ =awrt131.8° and awrt 228.2° | Al
sin@=0= 0 =180°,360° Bl
&)
(b) Sets 2x+40° =their 131.8°= x=... M1
x=awrt 45.9° Al
()
(7 marks)




QuUESTIoN Scheme Marks
Number
5(i) 4tanf+5sind=0
ind ind
States oruses tanf = S —4 ek +5sinf=0 M1
cosf cosf
sin9(4+5c059)=0
cosfd =—— dM1
5
cosg—%:a@—awrtl%"orawrt 217° Al
cosfd = —% = @ =awrt 143.1° and awrt 216.9° Al
sinff =0= 0 =180°360° Bl
(5)
. sinx cosx 5 osinxcosx o, 2 .
(i) +— = = sin  x+cos x=>5sinx
COSX Sinx cCoOSx
S5sinx=1 M1, Al
x=awrt 0.201, 2.94 dM1, Al
(4)
(9 marks)
Question Scheme Marks
Number
) ) ) 1 ) 4
i Uses sin” @ s~ @ =1 with f=—=>sn20=—
6 (1) (3) sin + cos cos J§ sin 5 M1
. 2
=smnf=——
J§ Al
sind . 1 . 2
(b) | Uses tan()—m\\-lth cosﬂ—ﬁand their smf?-—Jg Ml
=tanfd=-2 Al
4)
(ii) (a) | 1 (m) Bl
1)
(b) | 30¢r—40=180=¢t=7.33 Hence 7:20 am M1, Al, Al
3)
(c) 4+3COS(30T—40)°=3_5:>COS(30T—40)°=—é Ml
=307 -40=99.6, 260.4.459.6 Al
= 49640 1065 dM1, Al
30
4)
(12 marks)




Question Scheme Marks
Number
2.(@) | Attempts (x£2)" +(y£5) ...=0 MI
(1) Centre (—2,5) Al
(i) Radius /50 or 5+2 Bl
3)
. . (5-4 1 . .56
(b) Gradient of radius = (2)=5 == which needs to be in simplest form Bl1ft
Uses m, = _mi to find gradient of tangent Ml
1
Equation of tangent y—4="7"(x—5)= y=7x-31 MI A1l
(4)
(7 marks)
Question Scheme Marks
Number
10(a) X+ +4x-30y+209=0
2 2 M1
= (x+2) +(y*15)"..=0
(@) Centre (-2, 15) Al
(i) Radius +/20 Al
()
(b) y=mx+1 :>(X+ 2)2+(H’IX+1—15)2:20
or M1
y=mx+1= ¥ +(mx+1) +4x-30(mx+1)+209 =0
X +m' X +4x—28mx+180=0
b2—4aC=0:>(4—28m)2—4(1+m2)x180=0 dM1
(4-28m) —4(1+nf )180 = 0 = 16— 224m+ 784nr 720~ 720nf =0 g
=2 —-Tm-22=0%*
d)
© 2m27m22—0:m—121,2 M1
m:E:@Xz—onﬂso:o:sX:Ejy:ﬂ
2 4 5 5
M1
or
m=-2=5x +60x+180=0=> x=—6= y=13
12 71
—,— | or (—6,13) oe Al
20 or (6.13)
(%, HJ and (—6, 13) oe Al
()
Total 10




Question Scheme Marks
Number
10 (a i S 508
@) Uses tan@ = Sin g o.c. Eg cos@|3tand + =cosf| 3 Sing +2(j050 Ml
cosd tan cos@ sind
i 1 2 2(1—sin2 9)
Uses sin f@+cos d=1E.g = 3sin9+28_0—5953sir19+_— dMI1, Al
sind sin@
=3smfd+——-2sinfd=sinf+ — Al*
sin siné
C))
(b) _ _ 2 _
sinx+——=4sinx—5=3sin x-5sinx-2=0 M1, Al
sinx
=sinx = 2,—12} x=3.5 for example. dM1
= x=3.48,5.94 Al
“4)
(8 marks)
QUEStap Scheme Notes Marks
Number
6(a) Examples:
14430 30426 ) Correct strategy to show that
My, = 315’ Mg 547 po X Mop = . APQR =90°, E.g. attempts
or gradient of PQ and gradient of QR | M1
PO* =8> +44> OR® =22 +4°, PR® =30° + 40° .Iand a;temgts product;r :nds side
PO+ OR’ =. engths and attempts Pythagoras.
1 (2 x
mPmeQR :?x _ﬁ :—1:>4PQR:90
Or Correct proof and conclusion Al
PQO? =2000, OR* =500, PR* =2500
2000+ 500 = 2500 = £PQR =90°
(2)
(b)) Centre is (8, -6) Correct coordinates B1
(b)) r=(23-8) +(14+6)
ore.g. Fully correct method for the radius | M1
1 2
r:z\j(23+7) +(14+26)’
r=25 Cao Al
(3)
. 7 i
(c) g m(LlS)ormr=—— CowgacmxmnmeSMrSommnea 51
24 gradient for the tangent.
18+6 8—1 7
m, = =>m, =——- :>y—18:—(x—1)
1-8 18+6 24 M1
Uses a correct straight line method for the tangent using their S and the
negative reciprocal of the radius gradient
Tx—=24y+425=0 Allow any integer multiple Al
(3)

Total 8




Question

Scheme

Number Marks
3(a) . 2 2
Attempts to complete the square for both variables (X-I— 4) ,( y—?) M1
Centre (—4, 7) Al
Radius =12 Al
3)
(b) 7 7
Attempts "iLlZ"—\/"ﬁr" +"7" J M1
12-.f65 Al fi
(2)
Total 5
Question Scheme Marks
Number
? () States or uses tan x= sin x Bl
cos X
sin xtan x=5=>sin’ x=5cos x=>1—cos’ x=5cos x MIALl
5 —-5+./29
cos” x+5cosx—1=0= (COSX:) T‘/_: x=awrt 78.9°,281.1° MI1dMIA1
(6)
(ii)
(a) A=5 Bl
8))
. 3r 3x
—— = =.. M1
(b)) 20 3 > =0
157
== Al
16
ycoordinate Q= -3 (or 2-"A") Blft
3)
Sets 0="5"sin[29—3%]+2:>sin[zﬂ—%r]:ﬂ“ji" Ml
Ar 2 3w 2
o RTE h=+_ — = 1 + N
s.1n[29 2 J 2 :>[29 2 J drcsm[_sJ dM1
One of @=0.38, 2.4, 3.5, 5.5, 6.7, 8.6, 9.8.... Al
@ =awrt 5.51 Al
“)

Total 14




Question

Number Scheme Marks
9(a)
() Centre = (k,2k) B1
(i)
Radius = vk +7 Bl
2
b)) 1 1 7
-k +(B-2kY =k+T=4-dk+k +9-12k +4k* =k +7 Ml
5k =17k +6=0 * Al*
(i) (k=)=.3 Bl
3)
(¢)
Centre is [E,EJ Blft
55
2 7"2" 8
Gradient of tangent + 2IE (——) Ml
3 _"i‘l 1 1
5
8
y-=3 ="—ﬁ"(x -D)=setsy=0=>x=...
Q 3 M1
Alternatively, tan ZPTO =— = XT =——=... where X is (2,0)
11 8/
/11
Area OPT = %x"%"xfﬁ =..
1 33 M1
Alternatively, Area OPT = 5 x2x3 +5>< "g"x 3=...
147
=——o0¢ Al
16
()

(10 marks)




