Question Scheme Marks
Number
sin@ . sin@
9 (a) Uses tanf = - cosd—1=4sinf M1
cos@ cos@
cos°0—cos@ = 4sin’0 oe Al
Uses sin2 9=17c0529—> coszé—cos¢9=4(l—coszé’) M1
5c0s°0—cos@—4=0 * Al *
4)
(b) (5cos2x+4)(cos2x—1)=0 M1
Critical values of —%,1 Al
Correct method to find x from their cos2x= -3 dM1
x=0,1.25 Al
4)
(8 marks)
Question Scheme Marks
Number
8tan® = 3cosd
7 (a) Uses tand = sin0 — 8 sind _ 3cosé MI
" cosd cost
8sin® = 3cos’@ oe
Uses COS2 f=1 —Sin2 08— 8sinfd= 3(1 - sinzﬂ) M1
3sin*@+8sinf—-3=0 * Al *
3
(b) (3sin2x—1)(sin2x+3)=0 M1
1
Critical value(s) of 5,(—3) Al
Correct method to find x from their sin2x = 3 dM1
x=awrt 9.74°,80.26° Al
)
(7 marks)




Question

Number Scheme Marks
6 (i) (a) | Uses sin”® @+ cos® @ =1 with cosé =L:> sinz @ =E M1
J5 5
2
=sinf=—— Al
J5
(b) | Uses tan@ = %with cosf = % and their sin@ = —% M1
=tanfd =-2 Al
4
@) @ |1 (m) B1
(1)
(b) | 30r—40=180=¢t=7.33 Hence 7:20 am M1, Al, Al
3
(© 4+3c05(30T40)“-3.5:>cos(30T40)°—é M1
= 307 -40=99.6, 260.4, 459.6 Al
"459.6"+40
== T 16.65 dM1, Al
30
4)

(12 marks)




Question Answer Marks Guidance
5(a) Substitute x =4, equate to zero and attempt solution M1
Obtain a =-7 Al
Divide by x—4 at least as far as the x term M1 | or use of identity or by inspection
Obtain 2x? +x+1 and conclude (x —4)(2x* +x+1) Al

Alternative method for question 5(a)

Divide by x—4 at least as far as the x term M1
Equate the remainder to zero M1
Obtain a=-7 Al
Obtain 2x” + x+1 and conclude (x —4)(2x” +x+1) Al

4
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5(b) Apply logarithms and use power law for e* =4 M1
Obtain +In4 or exact equivalent Al
Use discriminant [=1-8 = —7] or equivalent to show no other roots B1 | AG - necessary detail needed
3
Question Scheme Marks
Number
2tan@+3sinf =0
sind sind .
3 (a) States or uses tanf = -2 +3sin@ =0 M1
cos@ cosd
sind(2+3c0s0)=0
2+3cosd =0 dM1
2
COSH:—§:>6':awrt132° or awrt 228° Al
2 o o
COSQ:*§:>9:3.W1"[131.8 and awrt 228.2° | Al
sind =0 = 6 =180°360° Bl
)
(b) Sets 2x+40°=their 131.8°= x=... Ml
x=awrt 45.9° Al
(2)
(7 marks)




Question

Number Scheme Marks
2@ States or uses tan x= —X Bl
CcOS X
sin xtan x=5=>sin" x=5cos x = 1—cos’ x=5¢os x MI1A1
5 —5+./29
cos” x+5cosx—1=0= (COSX:) T\/_: x=awrt 78.9°,281.1° MI1dMI1A1
(6)
(i)
(a) A=5 Bl
(1)
37 3w
—_—— = =... M1
(b) 20 3 5 =0
157
f=—— Al
16
yecoordinate Q= -3 (or 2-"A") Blft
3)
(c) Sets 0="5"Sin{2«93%J+2:>sin{29%J:erji" M1
37 2 kY 2
51 —_—— =t —— | = 31 +— | =
sm[29 2 ] 3 :[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 Scheme Marks
Number
8(1) 5sin(3x+0.1)+2=0
= 5sin(3x+0.1)=-2
5 M1
£ sin(3x+0.l):—§
. 2
sin(3x+0.1) = -5
=] 2
= 3x+0.1=sin" | ——
5 dM1
sin” (2] -0.1
5
= X=
3
x=-0.94,-0.17, 1.15, 1.92 AlA1l
@
2tan@sin@ =cosf+5 M1
= 2sin’ @ =cos’ @+ 5cosd
:>2(l—cos3 9)=c0339+5cosr9 Ml
=3cos’ @+5cos@—-2=0 Al
cos@ =%(,—2)
1 M1
= #=cos” [—) —v
3
(9=) 70.5°, 289.5° Al
(@)
Total 9
uestion
@ Scheme Marks
Number
5
7 (i) (260 =)arctan {—J MI1Al
7
(60=) awrt 17.8°,107.8° dM1A1
4)
(ii) 24tanx =5cosx = 24sinx=5cos’ x oe Ml
:>24sinx=5(1—sin2x) dM1
= 5sin? x+24sinx—5=0 Al
—sinx=1 ddM1
= (x =) awrt 0.201, 2.940 Al
%)
(9 marks)




Question
Number Sgheme Marks
7 (i) sin x
States or uses tan x= MI1
COS X
3sin xtan x=11+cos x=> 3sin’ x=11cos x+cos’ x
= 3(1—0051 X) =11cos x+cos’ x=4cos’ x+11cos x—3=0 dM1, Al
= (4cos x—1)(cos x+3)=0=> cos x= % = x=1.318, 4.965 dMT1 A1
3
(i) ]
0059=1:>sin29=1— 1,,:>tan9=sm'9= 3 Ml
3 3’ cos 6 1
3
= tan 0 =22 Al
2)
Total 7
Question
Number Schege Marks
8() | (a) S, =a+(a+d)+.....+(a+(n-1)d) (1) | BI
Sn:(a+(n—1)d)+ .................. (a+d)+a (2)
M1
()+@) 28 =(2a+(n-1)d)+(2a+(n-1)d).....+(2a+(n-1)d)
2.5’!1:17(2a+(n—1)d):>5n:§(2a+(n—1)d) * Al*
3)
(b) States or uses two of a=900, d= —8 and n= 51
Or alternatively states or uses two of a= 500, d=8 and n= 51 Bl
900-500 51
Complete method E.g n=——+1 and S= 7{2 x 900 +50x —8} M1
35700 Al
A
i 11—k k-2
@ 1 Y N M
k-2 k+4
44—k +Tk=k—4k+4 dM1
26" ~11k-40=0 * Al*
3)
(b) 2k2—11k—40=0:>1(=(—%j,8 Bl
Uses either k value and attempts to find both a and r.
E.g. with 1(:8::>.a:8+4,r:E Ml
8+4
a 12
S =—=—7+=24
Uses 5. =17 1 dM1, Al
2
(C)]
Total 13




Question Scheme Marks
Number
9.(i) 35in(29—10°):1:(29—10°) :arcsin(%} M1
19.47+10 160.53+10
g=—"""17 * dM1
2 2
& =awrt 14.7°,85.3° Al, Al
C))
(ii) (a) | Writes —sin@ =2sina — oe Ml
tan & tan o
=3sina = — Y _3sing = 2cos =3sin*a * dM1 Al*
tan o Sin ¢
3)
(b) 2cosa=3sin2a:>2605a:3(1—0052(1) M1
3c0s @ +2c0sa—3=0 Al
2 2+
Attempts to solve 3cos a+2cosa—3=0= cosa = Z_T\/LE oe dM1 Al
a =5.517 radians Al
(5)
(12 marks)
tion
Questio Scheme Marks
Number
5(i) 4tan@+5sind=0
States oruses tanf@= sind —4 §ind +5sin@=0 M1
cosf cosf
Sin9(4+5005f9) =0
cost = —i dMl
5
cosﬂ—%iﬁ—awnlﬁ"orawn 217° Al
cosQ:—ng:awrt 143.1° and awrt 216.9° Al
sinf = 0= &=180°360° B1
(5)
. sinx CcOSXx 5 xsinxcosx 2 .
(i) +— = = sin x+cos x=35sinx
COSX SInx Ccosx
S5smx=1 M1, Al
x=awrt 0.201, 2.94 dM1, Al
(4)
(9 marks)




Question

Number Scheme Marks
S 5 . | . 4
i Uses sin”~ @ 6 =1 with f=—>smn2f=-—
6 (1) (a) sIn + cos cos J§ sin 5 M1
. 2
=smf=——
5 Al
sind . | . 2
(b) | Uses tan@ = mwl‘[h cosf = ﬁand their sinf = ——5 M1
=tanfd=-2 Al
4)
(i) (a) | 1 (m) Bl
(1)
(b) | 30¢—40=180=¢t=7.33 Hence 7:20 am M1, Al, Al
3)
|
(c) 4+3cos(30T—40)°=3_S:>cos(30T—40)°=—g M1
=307 -40=99.6,260.4.459.6 Al
7396740 1065 dM1, Al
30
4)

(12 marks)




