uestion
Q Scheme Marks
Number
2(a) 4sinfcost =2sin26 Bl
e.g. = 6sin® Ocot 20+ 25in 20 = (3-3c0520) 22 1 25in 20
P ‘ sin 26 MIAI
(3)
(b) 3cot20—14 =6sin’” Acot 28 +4sinfcosd
e.g. = 3cot28sin 26 —14sin 260 = (3—3cos 26) cos 26 + 2sin” 26
M1
= —14sin26 = -3(1-sin* 20) + 2sin* 20 M1
5sin*20+14sin280-3=0 * Al*
(3)
(c) (sin2x =)l_ > X=4,
5 M1
x =awrt5.8° awrt84 2° ATAT
(3)
(? marks)
%ﬁgg? Scheme Marks
5(a) 2 ) 4 o4
Way cotzx—tanzxsc?szx—smzx Eco.s 2x sn; x Ml
One sin“x cos x sin” xcos’ x
% (cms2 x—sin’ x)(cos2 x+sin’ x) _ cos2x
N sin® xcos” x - vi (1 _ ]2 dM1
—sin2x
2
_ cos2x
- 2
(lsinzx) Al
2
54& =4cot2xcosec2x * Al*
sin2xsin2x
@
(®) 4cot 268 cosec26 = 2tan” @ = cot* @ —tan” @ =2tan’ @ = cot’ @ —3tan’ @ =0 Ml
cot’@—3tan’ @=0=> —3tan’@=0=>tan’ @ =1 Al
tan® @ 3
tan"8:“%"ztan6':i@:“iOJSQS.."ﬁB:... M1
0 = awrt 0.65, —0.65 AlAl
(&)
Total 9




2(a) R=25 Bl
tana=§:>a=--- Ml
a=1287 Al
() > :
b)(i s 4
Mm_90—3><"25"x(—1) Ml
1
- Al
(b)(ii) (2x+"1.287")=7,...=>x=... Ml
=280 997 Al
4)
Total 7
S Schemg s
4(a) R=4/12 or2,/3 BI
=13 -1 3 =
& = [an E =.. M1
[ﬂx}z}ﬁsin(.?x—%] Al
- (3)
(b)(i) Minimum value = (=\/ﬂ
J12+43 BI
(i)
WP . _ 3
sin| 6x—= |=1=x=27 M1A1
(3)
(6 marks)




7 (a) sin 46 = 2 sin 26 cos 260 M1
E2(2sint§»’cos19)(l—2sin2 6‘) dM1
=4sinfcos @ —8sin’ Hcos O
Esin900s6’(4—8sin2 0) Al
A3)
(b) secxsin4x = 5sin’ xcotx
xcosxsinx(4—8sin2 x)zSSin3xcotx B1
coS X
+sinx = 4—8sin’x =5sin” xcotx
+c0s? x = 4sec x—8tan x = 5Stan’ xcotx Ml
— 4sec x—5tanx—8tan x =0 * Al*
A3)
(0 Uses sec x=1+tan x M1
— 4tan’ x+5tanx—4=0 Al
-5+
:>tanx:5_7\/@:>x:... dM1
= x =awrt 0.506, 2.08 Al
“)
ol [ 7)) (10 marks)
5(a) . . . .
sin3x =sin(2x+x) =sin 2xcos x + cos 2xsin x M1
=(2sinxcosx)cosx+(l—l’i.'sin2 x)sinx dM1
:Zsinxcoszx+sinx—25in3x Al
=25inx(l—sin2x)+sinx—2sin3x=35inx—4sin3x Al
(C)
(b) 2§in360 = 5sin 26 = 2(33in9—4sin3 9) ~10sin B cos @ Ml
Divides or takes out sin @as a factor and uses sin” @ =1—cos’ & to set up
and solve a 3TQ in cos@
E.g. = 6sind—8sin’ @ =10sinHcos @ = 6—8(1—cos’ §) =10cos & M1
—4cos° @—5cos0@—1=0
= cosf = ng =(-0.175...)
Any two of the following four answers
sin@ = 0= & =180°, 360°
cos@ = S"fjﬁz @ = awrt 100° or awrt 260° Al
All of 180°,360°, awrt 100.1°, awrt 259.9° Al
4
Total 8




8 . . -
@ Starting with the LHS: 2cosec’268 (1—cos26) = Z?Sﬂ M1
sin” 260
— — 1 2
_2-2(-2sin" 0) M1dM1
4sin” fcos” @
=sec’f=1+tan’ @9=RHS * Al*
(C))
(b) sec’ x—3secx—4=0=secx=... Ml
cosx=i (ignore —1) Al
1
cosx=Z:>x=... dM1
x=75.5° 284.5° Al
Q)
(8 marks)
7 (a) V2 sin (x+45°) = cos (x— 60°)
\/E(sinxcos 45°+cos xsin45°) = cos x cos 60° +sin x sin 60° M1 Al
. 1 3.
Sin X +cosx=—cosx+——sinx
2 2
cosx=(\/§—2)sinx M1
1 3+2
tanx | = = = —2_\/_ * Al*
( N J
4
(b) | States or uses x+45°=28 o.e. B1
Proceeds from e.g. tan(2¢9—45°) =-2 —\/5 = 260—-45°=105°,285° M1
Correct order of operations to find one angle dM1
8 =175°165° Al
@
5 (i) States x =2 B1
ﬁsecx+2=0:>cosx=—73:>x=... M1
S5z
=— Al
=%
3)
(i) | Attempts to use cos26 =1—2sin’0 M1
6sin' 0 +10sin0 —3 =0 Al
-5+
sinf= S—T\m(= ~1.926...,0.2595...) = 6 = arcsin(...) Ml
6=15.0°, 165° Al
(4)
(7 marks)
1 , )
3tan’ 0+ 7sec0~3=0=> 3(sec’ 0-1)+ Tsec0-3=0 M1
3sec’ O+7secf—6=0 Al
(3secd—2)(sec+3)=0=>secHd=..=cosf=... dM1
0 =109.5°,250.5° Al, Al
3




4(a)

(b)

©

f(x)=8sinxcosx+4cos’ x—3
States or uses sin2x = 2sinxcosx or cos2x=12cos’ x*1

Uses sin2x = 2sinxcos xand cos2x =12cos’ x+1in f (x)

(f(x) =) 8sin xcosx+4cos’ x —3 =4sin 2x+ 2 cos 2x —1

R=d'+b"=R=_20 or Zﬁ
tana=2:>a=.__ (="awrt0.464“)
a

(f(x) :) 2,5sin (2x+0.464)—1

(i) Maximum value = "2,/5 —1"
(ii) Solves 2x+a = 577[ =x=..

(x =) awrt 3.69 (or (x =) awrt 3.70)

Ml

Al
&)
BIft

Ml

Al

&)
BI ft

Ml

Al

3
(9 marks)




