uestion
Q Scheme Marks
Number
4(a) R=/12 or2,/3 Bl
— tﬂ -1 3 =
o = 1an ﬁ = ... M]
. . i
(t{x}z)ﬁsm{f{x—EJ Al
(3)
: ]
(b)(i) Minimum value = (=\/?]
J12+43 Bl
(i)
sin ﬁ:r—'?r =l=>x= > T
3] T 36 MIAI
(3)
(6 marks)
Nomber jcheme Harks
8 (i) States or uses cosec @ = sir11 5 Bl
Uses both cosec @ = — 5 and sin28 =2sinfcos M1
Sin
3cosect9:8cos€:>sin29:% Al
1 (3
é6253r%1n(4):awrt 0424 awrt .15 MI1 Al
)
. tan 2x — tan 70° __é ane :_3
(i) TEUT i 8:>tar1(2x 70°) o MI1 Al
. arctan [— %J+70° dM1
Correct order of operations x = 3
awrt 24.7°, awrt 114.7° Al
(4)
(9 marks)




Question
Number

9(a)

Scheme
3sin@cosf

Marks

— = (2+sec28)(cos & —sin 0)
cos@+sinfd

= Esin 260 = (2 +sec26)(cos @ —sin @) (cos 6 +sin 6)

or
= 3sinfcos = (2 +sec28)cos 26

Ml

= Esin 20 = (2+sec26f)cos 26

dM1

= Esin 20 =(2+sec28)cos20

:>5sin29=2c0520+1:>3sin20—4c0529=2*

Al*

(b)

3

Way 1 using Rsin(2x—a) or Rcos(2x + «)

=R=V3’+4 =..(5) or (@ =) tan' (£ or 3)=.

Ml

= R=+3"+4*= (5) and (=) tan"(% or %):

dM1

3sin2x —4cos2x =2 = 5sin(2x-0.927) =2
or
3sin2x—4cos2x =2 = 5cos(2x+0.644) =2

Al

sin! 2 +0.927
Ssin(2x—0.927) =2 = x =

2
or

cos™ 2 —0.644
5c08(2x+0.644) =2 = x = 52

ddM1

x=awrt 3.81

Al

8(a)

(3)

(8 marks)

tan3x =

tan2x+tan x
tan3x=tan(2x+x)= ——————

1—tan2xtan x
ore.g.

sin3x _ sin(2x+x)  sin2xcosx+cos2xsin x

_ tan2x+tanx
cos3x cos(2x+x) cos2xcosx—sin2xsinx 1—tan2xtanx

2tanx

M1

tan2x +tan x 7 Ttanx

— l-tan" x
1—tan2xtan x

2tanx

1—tan’ x
2tanx

l_tan2x+tanx _ 2tan x + tan x —tan’ x

1—tan®x—2tan’ x
tan x

B 2tan x
1—tan’® x
3tanx —tan’ x

*

1-3tan® x

Al*

(&)




b _ 3
®) MzZsecZSO—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
(2tan39+3)(tan39—2)=0:>tan39=—é, 2
2
3 dM1
tan36=—5:>36=...:>9=... or tan3@=2=30=..=>0=..
6=0.37,0.72,1.42 AlAl
(5)
Total 8
5 (i) States x =2 B1
J3secx+2=0 :>cosx=—§:>x=... M1
x=5?ﬂ- Al
3)
(i) | Attempts to use cos26 =1—2sin’6 Ml
6sin @ +10sind—3 =0 Al
sing= "> igm (=-1.926...,0.2595..)) = 0 = arcsin(..) M1
6=15.0°, 165° Al
“)
(7 marks)
uestion
Q Scheme Marks
Number
2(a) dsinfcost =251 26 Bl
e.g. = 6sin® Ocot 20+ 25in20 = (3-3c0520) 22 1 25in 20
= ~ 'sin26 MIA]
(3)
(b) 3cot 260 —14 = 6sin” Gcot 20 +4sinf cos
e.g. = 3cot 28sin 26 —14sin 26 = (3—3cos 26 ) cos 26 + 2sin” 26
M1
= —14sin26 = -3(1-sin’ 20) + 2sin” 20 M1
5sin’*20+14sin28-3=0 * Al*
(3)
(c) (sin2x =}l_::-_r=___
5 M1
x =awrt5. 8° awrt 84 2° ATAT
(3)

(9 marks)




1
3tan29+7sec€—3=0:>3(sec26—1)+7sec9—3=0 Ml
3sec’ @+ TsecHd—6=0 Al
(3secf—2)(sec+3)=0=>secH=..=cosf=... dM1
0=109.5°,250.5° Al, Al
(&)
2(a) R=25 Bl
2
tana=7:>a=... Ml
a=1287 Al
3)
(b)(@) Min — 5
"7 90-3x"25"(~1) Ml
1
=— Al
33
() (2x+"1.287") = 7,... > x=... Ml
x=#=0.927 Al
“
Total 7
7 (a) sin 40 = 2sin 28 cos 20 Ml
E2(2sin6’c0519)(1—2sin2 6‘) dM1
=4sin@cos @ —8sin’ Hcos O
Esinecosﬂ(4—85in2 e) Al
A3)
(b) secxsin4x = 5sin’ xcotx
xcosxsinx(4—8sin2x)zSSin3xcotx B1
COS X
+sinx = 4—8sin’ x = 5sin’ xcotx
+c0s’ x = 4sec x—8tan’ x = 5tan’ xcotx Ml
— 4sec’ x—5tanx—8tan x =0 * Al*
A3)
(© Uses sec x=1+tan x Ml
— 4tan’ x+Stanx—4=0 Al
5+
:>tanx=5_T\/@:>x=... dM1
= x = awrt 0.506, 2.08 Al
“)
) (3) (1) (10 marks)




7(a)

(b)

4(a)

(b)

©

«/Esin(x +45°) = cos(x —60°)

\/E(sinx cos45°+ cos xsin 45°) = cos x cos 60° +sin x sin 60°

. 1 3.
Sle+CDSX=ECOSX+751ﬂx

COSX = («/3 —Z)Sinx

tanx(— 1 —£+2]=—2—\F*

S JB-2 -

States or uses x+45°=28 o.e.

Proceeds from e.g. ta,n(2¢9—45°) =-2 —«/5 = 20-45°=105°,285°

Correct order of operations to find one angle
@ =175°,165°

f(x)=8sinxcosx+4cos’ x—3
States or uses sin2x = 2sinxcosx or cos2x=1+2cos 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+ & = 577[ =x=..

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

M1 Al
Ml
Al*
@
B1
Ml
dM1
Al
@
Ml
dM1
Al
3
Bl1ft
Ml
Al
3
B1 ft
Ml
Al
3
(9 marks)




