Question

Number Scheme Marks
S(a) cos’x sin*x cos'x—sin'x
Way cot’ x—tan’® x = — 5 = > Ml
One Sin x COosS Xx SIn” xXCosS™ x
(-::os:"x—sin2 JC)(CDSZ.XJrSiIlz x) cos 2.x
4 sin® xcos® x B 1 . 2 dM1
—sin2x
2
cos2x
2
1 . Al
[stx]
2
= 4% =4cot2xcosec2x * Al*
sin2xsin2x
“)
) 4cot28cosec28 =2tan’ @ = cot’ @ —tan’ @ =2tan’ @ = cot’ #—3tan’ =0 M1
C{)t"!&?—B'tanlzt9=‘{):>#2—?;tanlz9:0:>tan".‘9=l Al
tan” @ 3
1 1
tan‘8:"5":.»tané':if/“g":"i0.7598..":>6:... Mi
6 = awrt 0.65, —0.65 AlAl
S)
Total 9
8(a) tan3x=tan(2x+x)= _tan 2xeanx
1—tan2xtan x
ore.g. M1
tan3x = sin3x _ sin(2x+x) sin2xcosx+cos2xsinx  tan2x+tanx
_cos3x_cos(2x+x)_cos2xcosx—sin2xsinx_l—tan2xtanx
2tanx t
tan2x +tanx _ 1—tan2x+ Vi M1
l-tan2xtanx ;_ 2tanjc tan %
1-tan” x
2tanx 1
1—tan? x anx:2tanx+tanx—tan3x
| 2tanx tanx_ 1—tan® x —2tan® x »
1—tan’ x Al
3tanx—tan’ x ,
1-3tan’ x

&)




b _ 3
®) MzZsecZSH—S:tan39=256c239—8
1-3tan" @ Ml
= tan36 = 2(1+ tan” 39) -8
= 2tan’30-tan360-6=0 ore.g. = 2tan’30-tan30=6 Al
(2tan36+3)(tan36-2)=0=>tan36 = —é, 2
2
3 dM1
tan36=—5:>36=...:>9=... or tan30=2=30=..=>0=..
6=0.37,0.72,1.42 AlAl
3
Total 8
Question Scheme Marks
Number
9 ;
(@) 306050 _ 1, cec260)(cos O—sin 0)
cos@+sind
= %sinZB=(2+56026’)(0050—sin@)(cos6’+sin0) M1
or
= 3sinfcosf = (2 +sec26)cos 26
= %sin 20 =(2+sec26)cos26 dM1
3.
= —sin26 = (2 +sec2#f)cos 20
2
3 Al*
=>Esin2«9=2c0520+1:>35in20—4cos29=2*
3
(b) Way 1 using Rsin(2x —a) or Rcos(2x + o)
> R=V¥+4=_.(5) or (a=) tan”' (4 or 3)=... M1
=>R=+3"+4"=_.(5) and (a=) tan' (£ or 3)=... dM1
3sin2x—4cos2x =2 = 5sin(2x—-0.927) =2
or Al
3sin2x—4cos2x =2 = 5cos(2x+0.644) = -2
sin”" 2 +0.927
55in(2x-0.927)=2=x= —
or ddM1
cos™ 2 —0.644
5cos(2x+0.644) =—2 = x = 52
x =awrt 3.81 Al
(&)
(8 marks)




5(@)

(i)

7 (a)

(b)

(c)

States x =2

Jﬁsecx+2=0:>cosx=—73:>x=...

Attempts to use cos26 =1—2sin’6
6sin 6 +10sin6 —3 =0
5+./43

sin = — c (=-1.926...,0.2595...) = 0 = arcsin(...)

#=15.0°, 165°

sin 40 = 2 sin 26 cos 20
= 2(2sin49cosé?)(1—2sin2 6)

=4sinfcos @ —8sin’ Hcos @

= sin6’cos€(4—88in2 6)

. . 3
secxsindx = 5sin” xcotx

. . 2 . 3
xcosxs1nx(4—851n x) =5sin” xcotx
COS X

. . .2
+sinx = 4—8sin” x =5sin” xcot x
2 2 2 2
+cos” x=> 4sec x—8tan" x =5tan” xcotx

2 2
= 4sec x—5Stanx—8tan x=0 *

2 2
Uses sec x=1+tan x
2
=4tan x+5tanx—-4=0

-5+
:>tanx=5_7\/8_9:>x=...

= x = awrt 0.506, 2.08

B1
Ml

Al

Ml
Al

M1
Al

3)
)
(7 marks)
Ml
dM1
Al
3)
B1
Ml
Al*
3)
M1
Al
dM1
Al
)
(10 marks)




Question Scheme Marks
Number
2(a) 4sinfcost =2sin26 Bl
e.g. = 6sin® Ocot 20+ 25in 20 = (3-3c0520) 22 1 25in 20
sin 26 MIAT
(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=..
5 M1
x =awrt5.8° awrt84 2° ATAT
(3)
(? marks)
1
3tan20+7sec¢9—3=033(secz9—1)+7sec€—3=0 M1
3sec’ @ +7sec—6=10 Al
(33@00—2)(sec9+3):0:>secé‘:...:>cosa9:... dM1
8=109.5°,250.5° Al, Al
5)




uestion
Q Scheme Marks
Number
4(a) R=/12 or2,/3 Bl
— tﬂ -1 3 =
¥ = 1dan ﬁ =... M]
(t‘{x}z)ﬁsin{h—%} Al
(3)
: I3
(b)(i) Minimum value = (=,/?]
J12+43 BI
(ii)
n[6x-Z|=1>x=2
sin| 6x 3= :}I—EH MIAT
(3)
(6 marks)
f(x) =8sinxcosx+4cos’ x—3
4(a) States or uses sin2x = 2sinxcosx or cos2x=+2cos’ x*1 M1
Uses sin2x = 2sin xcos xand cos2x =+2cos’ x+1in f (x) dM1
(f(x) =) 8sin xcos x +4cos’ x—3 = 4sin 2x+2cos 2x —1 Al
3
(b) R =d +b =>R=20 or 2,5 Blft
tana=2$a=... (="am10.464“) M1
a
(f(x) =) 2 5sin(2x+0.464)—1 Al
3)
(¢) | () Maximum value="2,/5-1" Bl ft
(ii) Solves 2x+a=57ﬁ:>x=... M1
(x =) awrt 3.69 (or (x =) awrt 3.70) Al
3

(9 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.
sinx+cosx =—Ccosx+—sinx
2 2
cosx=(«/§—2)sinx Ml
1 B+2
tanx | = = =2 -\/_ * Al*
( N ]
)
(b) | States oruses x+45°=28 o.e. Bl
Proceeds from e.g. tan(26—45°) =—2-\3=20-45°= 105°,285° Ml
Correct order of operations to find one angle dM1
0 =75°165° Al
“)
5(a) ) . . .
sin3x =sin(2x+x) =sin 2xcos x + cos 2xsin x Ml
=(23inxcosx)c05x+(1—2sin2 x)sinx dM1
:ZSinxcoszx+sinx—Zsin3x Al
=Zsinx(l—sinzx)+sinx—25in3x=33inx—4sin3x Al
4)
(b) 25in30 = 55in 260 = 2(3sin6—4sin3 9) =10sin@cosd M1
Divides or takes out sin @as a factor and uses sin” @ =1—cos’ & to set up
and solve a 3TQ in cosé@
E.g. = 6sin@—8sin’ #=10sinfcos @ = 6—8(1—cos’ §) =10cos Ml
= 4cos’ @—5cosf—1=0
= cosf = ng =(-0.175...)
Any two of the following four answers
sinf = 0= & =180°, 360°
cos = S‘Q/‘H: @ = awrt 100° or awrt 260° Al
All of 180°,360°, awrt 100.1°, awrt 259.9° Al
()]
Total 8




