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QL.

Reciprocal Trig Functions and Compound Angles Exam Questions Sheet 2 MS

Question Scheme Marks
7
(a) 2cot2x+tanx=———+tanx Bl
tan 2x
5 (1-tan” x) 5 tan” x Ml
tan x tan x
1
= M1l
tan x
=cotx Al*
4
(b) 6ot 2x +3tan x = cosec>x —2 => 3cot x = cosec x —2
=3cotx=1+cot’ x—2 M1
=0=cot’ x—3cotx—1 Al
3=4J13
= cotx = :/— M1
—2 M1
Stanx=————=x=..
3+ /13
= x=0.294, -2.848.-1.277 .1.865 A210
(6)
(10 marks)
a)s 2cos2x
(ajalt 2cot2x+tanx = S—+tanx Bl
1 sin2x
<3 cos‘A X—si®x | sinx Mi
25N XCOSX  COSX
i cos® x—sin® x sin” x v cos® x M1
T sinxcosx SINXCOSY S XCOSX
_ CosX
T osinx
=cotx Al*
a)alt 1—tan® x
(,) 2cot2x+tanxs?_¥+tm1_\' BIM1
- 2tanx
2 2tan’x (1-tan’ x) +tan® x
== e —+ tan x T -
2tanx 2tanx tan x
2
== =cotx MIA1*
tan x
B 3cosx 1
Alt (b) | 6cot2x+3tanx =cosec x—2=>——=—"—--12
S X SMl” X
'xsinjx]=>3smxco';x:1—2.smlx M1
3.
::>?sm2x =cos2x MIA1L
- 9
::Wan/lx:é:}x:.. M1
= x=0294, -2 848 -1277.1.865 A210
(6)

]3]
BE
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Q2.

%:;%2‘: Scheme Marks
2 1 sin24
(a) sec2A+tan24 = s Th " cosh A Bl
1+sin24
T cos24 M
= 1‘::““"1?0?'4 M1
cos" A—sin" 4
" cos” A+sin” A+2sin Acos A
cos® A—sin” A
_ (cos A+smn A)(cos A+sin A) T
(cos A+smn A)(cos A—sin 4)
A+sin 4
— cos %ﬂ ‘Al*
cosA—sind
(5)
) sec20+tau26=l=- M=1—
2 cosf—sinf 2
= 2cosf +2sinf =cosf —smb
1 11 2
= tanf = “3 Mial
= 6 = awrt 2.820,5.961 aMi1Al
4)
(9 marks)
%“u;gg: Scheme Marks
AT cosd+sind  cosd+4sind cosd+sind
B cosd—sind  cosA—sind cosA+sin A
From cos” A+sin® A+2sin Acos A
. = — — - | Pythegorss) M1
RHS «—Cos—A—sm A
_1+sin2d  (Dowleansle) M1
T cos2Ade+e—
1 sin24
. cos24d b cos24 (ungte racsen) ML
=sec24d +tan2.4 Bladensiny, AL#
AltII Assume true sec24 +tan24 = cosd+sind
cos 4 —sin 4
Both 1 sin?4  cosd+sind
. + = B1 (identisy
sides cos24 cos24 cosd—sind (ideie)
1+sin24 cosd+sind
= D1 (single frac
cos 24 cosA—sin 4 i
1+2sindcosd _ cosd+sind M1 (double sasies)
- - = {doul 5
cos A—sin” 4 cosd—sin 4
4 Tay
<(cosd—sind)= w =cosd+sind
cosA+sind
1+2sin Acos A= cos® A+2sin dcos. A +sin® 4=1+2sin dcos A True | M1@yhagora) A1*
Alt111 sec2d 4+ tan24=—1 4 tand4 Qdemiz) Bl
cos24
_ 1 Jtan 4
" cos24  1—tan® A
Very 1—tan® 4+2tan Acos24 .
by = - (Single fraction) )
difficult cos2.4(1—tan” A) =
_ 1—tan® 4+2tan A(cos” A—sin” )
(cos® A—sin® A)(1—tan’ 4)
sin 4 sind, . ihahle Augle s
1-——+2—"(cos’ A—sin" 4) | just sinandcos) M1
cos” 4 cosd
(cos® A —sin® 4) 1—ﬂ
| cos” A
2 cos” A—sin® 44+ 2sin dcos A(cos® A—sin® 4)
xcos A= - -~ 2 = =
(cos® A—sin® A)(cos® 4—sin* 4)
_ (cos” 4 —sia* (1 +2sm dcos )
" (cos® A==t ) (cos® A—sin® 4)
Final two marks as in main scheme MlAL*
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Q3.
Question Scheme Marks | AOs
Tn+1T
1—coszasmesmze,e;&‘”T”“,n;:£
(a) e - sing .. . .
Way 1 tan &5in 26 —|.. wsﬂj(ismﬂcos&} M1 1.1b
[ ging | M1 1.1b
:|. ""“% J{Zsiné’;afg): sin’ §=1-cos28 * pre T
3)
“___(;"3, 1—cos28 =1—(1—2sin” §) =2sin’ M1 1.1b
- . ::s*; :|{25i11§|:03t:?}=tan|::75i112t:7 . fllx lil::'
(3)
(sec” x — 5)(1—cos2x) = 3tan” xsin 2x, —%-:::x-:z:%
(b) (sec’ x —5)tan xsin 2x = 3tan” xsin 2x
Way 1 or (sec’ x —5)(1—cos2x) = 3tan x(1 —cos 2x)
Deduces x =10 Bl 22a
Uses sec’ x=1+tan’ x and cancels/factorises out tanx or (1—cos2x)
g (l+tan’ x—3tanx—5)tanx =0
eg | ztanx tan x — ) tan x Ml 21
or (1+tan” x—3tanx— )1 —cos2x) =0
or 1+tan’ x—5=3tanx
tan” x —3tanx—4=0 Al 1.1b
(tanx —4)tanx+1)=0=tanx=... M1 1.1b
e Al 1.1b
A Al 1.1b
(6)
(9 marks)
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Q4.

Question Scheme Marks | AOs
(1) 4sinx=secx, 0<x< % (i) Ssinf—-Scosf=2, 0<6<360°
@ . ;
W' 3 For secx = s El 1.2
{4sin.1'=sec1:>} 45in.1'c05.1'=1:}23i112:c=1:>si112x=% M1 3la
.| | (1] T 57 dM1 1.1b
X =_arcsin| — | or — T-arcsm— | = x=— —
2 L2 2 .2)) 12" 12 Al 1.1b
(4)
(1) oy 2
Way 2 For secx = —— Bl 1.2
{4sinx =secx =} 4sinxcosx=1= 16sin” xcos’ x =1
16sin” x(1—sin” x) =1 16(1 - cos® x)cos” x=1
: .o 3 M1 il
16sin* x—16sin” x +1=0 16cos’ x—16¢cos’ x+1=0 :
ﬁ ﬂ o [ e .
5in° X or cosT X = Lt L, --|= 2243 or 0.933_ 0.066.. !
32 | 4 J
||q_ . . i,_ | - & dM1 1.1b
¥ = arcsin “_ﬁ | of x = arccos| 2_—""'?-' = x=L 2T
4 | | 4 | 12 12 Al 1.1b
(4)
(ii) Complete strategy. 1.€.
e Expresses 5568 —5c0s6 =2 in the form Rsin(6—a)=2,
finds both R and «. and proceeds to sm(6—a) =k, |f’c| <1. k=0
e Applies (3sinf—5cos8)’ =27, followed by applying both M1 3.1a
cos’ 8 +sin’ 8=1 and sin 26 = 2sin Bcos & to proceed to
sin26=Fk. |k|<1. k=0
_ (5sinf-5cosf)’ =2' =
R=4/50 b : : )
T DT 25sin” 8+ 25¢c0s” #-50sinfcosf=4 | Ml 1.1b
TR = 25-25sin26=4
in(6 — 45°) 2 — A 11b
sin(6 —45°%) = sin28 ===
it 750 sin 5 1 g
dependent on the first M mark
g el 2 ) aso 1 . (21)) dM1 | 1.1b
eg &=arcsin) —==|+45 e.g ¢=—| arcsin| —
J50 2! 25))
g = awrt 61.4°, awrt 208.6° Al 2.1
Note: Working in radians does not affect any of the first 4 marks
&)
(9 marks)
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Question Scheme Marks | AOs

(i) Ssmnf-5c0s6=2, 0<68<360°

(i1) Complete strategy. 1.€.
Altl e Attempts to apply (3s5mn8)” =(2+5¢c0s8)” or
(5sinf-2)* = (5cos8)’ followed by applying cos” f+sin’ =1 M1 3 1a

and solving a quadratic equation in either S8 or cos& to give

at least one of sm& =% or cos& =k, |A| <1. k=0

e.g. 25sin’ §=4+20cos&+25cos’ 8

= 25(1—cos’ #) = 4+ 20cos 8 +25¢cos” 8

T Y = 3 Ml 1.1b
oreg 25sm &-20smé&+4=25cos ¢
= 25sin’ #—20sinf +4 = 25(1—sin’ §)
50cos’ 8+20cos8-21=0 50sin® 6-20sin6-21=0
—20=4[2 20+ /2
cosﬁ=w. oe siné =w. 0.e. Al 1.1b
100 100
dependent on the first M mark
BE 2+.J46 )
eg 6= ;u'ccog‘ —_‘/‘E ' eg 6= arcsin' z 46 | dM1 1.1b
10 10
6 =awrt 61.4°, awrt 208.6° Al 2.1
3
Notes for Question
@)
Bl: For recalling that secx =
COS X
Mil: Correct strategy of

e Way 1: applying sin2x=2sin xcosx and proceeding to sm2x==x, |k| <1. k=0

, ; : - PR 0, i : : ;
e Way 2: squaring both sides, applying ¢0s” x+sin” X =1 and solving a quadratic equation
in either sin® x or cos’x to give sin’ x =k or cos’ x =k, |/c| =1 k=0

dM1: | Uses the correct order of operations to find at least one value for x 1n ether radians or degrees

. : T 57 ?
Al: Clear reasoning to achieve both x = Ty and no other values in the range 0= x <

u|:4

g : : 1 T
Note: | Give dM1 for sin2x = —= any of B

St

s 159759, awrt 0.26 or awrt 1.3

. : £ T S . :
Note: | Give special case, SC BIMOMOAO for writing down any of TR 15° or 75° with no working
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Q5.
Question '
Number Scheme Marks
A " 1 cos 2x
(a) cosec2x +cot2x = ——+—— Ml
sm2x sm2x
1 s 2
_ +lc05 X M1
s 2x
1+ 2cos’x—1
2sinxcosx
A M1 Al
2SI XCOS X
COsS X m
=— =cot X Al*
S X
(5)
(b) cosec(48+10°) + cot(46+10°) =3
cou‘lt):..“»:\/; Ml
20+..=30°>>6=125° dM1. Al
20%..=180+PV°>6=.° dM1
8=102.5° Al
(5)
(10 marks)
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363
BE

Question
Number

Scheme

Marks

(a)Alt 1

(a)Alt 2

1 1

<

cosec2x+cot2x =

sin2x  tan2x

1 l-tan"x
-+

2sinxcosx  2tanx

7 . ) .
tanx+(l—tan” x)simxcosx 2tan x+ 2(1—tan” x)sm xcos x

2sin X cos X tan X 4sinxcosxtan x

tan X + SN X ¢os X —tan” X Sin X cos X

2simxcosxtanx

tan X + s xcosx—tan xsin- x

2sin xcosxtan x

. > .
tanx(l-sm”x)+smxcosx

Jsimnxcosxtany

bl -
. 1an Xcos X +sS1mycosx

2sinxcosxtanx
SIN X COS X + SIN X COS X

2smxyxcosxtanx
251N XxXCcosX
=— oe
2smxcosxtanx
1
= =cotx
tan x

Example of how main scheme could work in a roundabout route
1 1 1

+ =
tan 2x

cosecl2x+cot2x =cotx &

sin 2x tanx

& tan 2xtan x +sin 2x tan x = sin 2x tan 2x

2tan x - - & S 2tanx
————x tan x + 2 sin x cosX x = 251N XCOS X X

I-tan~ x cosX

.
l-tan~ x

> tan2
2tan"x _ . 3
——4+ 25 X =
l-tan™ x

AN |
4sin” x
2
l-tan™x
3 % - > ] o b 3 & 2
“(l1-tan" x) & 2tan” x+2sm~ x(l—-tan" x)=4smn~ x
2 Rt | 2 ey .
SO 2tan“x-=-2smextan“ x=2sm°x
2 oo o
& 2tan” x(l—sm  x)=2sm" x
) P | )
2fan" X 1-sm " x=¢os" X
As this 1s true. mnitial statement 1s true

15T M1

2™ M1

3" M1

Al
Al¥

(5)
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Q6.
%E;E:l Scheme Marks
(a) s 2x—tanx = 2sinxcosx —tanx M1
s P - . : -
_2smnxcos’x sinx M
cos X COs X
S X .
= *(2cos" x-1)
COS X
=tan xcos 2x dnil A1*
(4)
(b) tanxcos 2y =3tanxsmx = tan x(cos 2x—3smx) =0
cos2x—3sinx=0 1
—=1-2sin’ x—3sinx=0 M1
- : . =317
=}=33111'.‘q‘+_:‘|a-111:::—l=C'=:=a111:=:=%=>x=... Il
Twoof x=163"163.7°0.180° Al
All fourof x=163"163.7°0180° Al
(5)
(9 marks)
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Q7.
Q_uesﬂm'x Scheme Marks
Number
(i) coseclx = — 1’ M1
sin 2y
1
= M1
RESTIR il "
1 =
- ?COSCCI SCCYy = /A= T Al
(3)
(ii) 3sec’@+3secH =2tan’ @ = 3sec’@+ 3sech = 2(sec’ 8-1) M1
sec’ @+ 3secf+2=0
(sec@+2)(sec+1)=0 Ml
secf=-2.-1 Al
cosfd=-0.5.~1 Ml
:l 4/
O=s % AlAl
3.3
(6)
(9 marks)
B ) 3sec’@+3secO=2tan" 8 = 3 l, + 3 l = Sm:a
cos @ cos @ cos @
3+3cos@=2sin’ O
3+3cos@=2(1-cos &) M1
2cos @+3cos@+1=0
(2cos@+1)(cos@+1)=0= cos8=-0.5. -1 MI1A1
2r 4rx
0=——.7 MI1.Al.Al
3 3
(6)
(9 marks)
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Q8.
Question Scheme Marks
Number

(a) 1 cos28 1 —cos26 M1
sin26 sin26  sin26
2sin?%6@ MI1A1l
2sinfcosé
i 6 A *
=22 =tan @ cso Al ,
cos@ (4)
PRV
0 1 cos30° A
tanl5° = — — S ' M1
sin30° sin30°
L B
tanlh> =g % =2—V3 CSO | 41 AL
2 2
(3)
(b)(i) tan2x =1 i
2x = 45° i
2x = 45°+ 180°
M1
x =225°112.5°202.5°2925° Al(any two)
Al
(5)
Alt for (b)(i) 12 Marks
tan 15° = tan(60° — 45°) or tan(45° — 30°)
A tan60 —tan45  tan45 — tan30 M1
a ~ 1+ tan60tan45 O 1+ tan45tan30
/3 -1 = ud M1
tan 15° = 1' 2 or 33
o by
Rationalises to produce
tanl5° = 2 — /3 Al*
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Qo.

Question
Shmibiee Scheme Marks
2c0s26 =1—-2smné
Substitutes esther 1— 2sin”
2(1-2sin’6) =1- 2sin6 or 2cos’ 6 —1 | M1
or cos’ 8 —sin’ & for cos26
2-4sin’6 = 1-2smé
45’6 - 2smnf—-1=0 Forms a “quadratic in sme” =0 | M1(*)
. 6 2+ :!4 - 4(4)(-1) Applies the quadratic formula M1
— 8 See notes for alternative methods.
PVs: o =54" or a, =18
Any one correct answer | Al
6 ={54.126,198, 342} 180-their pv | dM1(*)
All four solutions correct. | Al
[6]
Q10.
%uemnu Scheme Marks
Number
smf | cosf sin® 8+ cos” &
@ | cos@ sm# cos@sinf M1
M1  Use of common denominater to obtain single fraction
1
" cos@sind M1
M1  Use of appropriate trig identity (in this case sin” & +cos” 8=1)
1 . :
= — Use of sin2@=2smnfcos & M1
1s5in 28
= 2cosec2@ (%) Al cso (4
Alt (a) s1nt?_c-0';|9=tang_ 1 _ tan a+1 M
cosfd  sind tan & tan &
'8
- = M1
tan &
= L . = _1 M1
cosfsinf  isin2f
= 2cosec2d (%) (cso) Al
If show two expressions are equal, need conclusion such as QED, tick, true.
(b]
y o o - . . Shape
A AN ' {May be translated but Bl
' AN | need to see 4 sections”)
e B : T ,.Tu_l ¥ }ﬁ
. ' TPsaty==2,
B i i i i asymptofic at correct -
E ,f'/ﬁ\\\ ,-"F\\I ' x-values (dotted lines not Bldep. (2)
v Yoo v Yol required)
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() | 2cosec2d =73

: 2 2
sm2é=— Allow — =3 [M1 for equation in sin2 &] M1, Al
3 sin 24
(28) = [ 41.810...°.138.189..°:  401.810...° 498.180. 7] M1; M1
1stM1 for @ 180 — @ ; 2*M1 adding 360° to at least one of values R
§=209% 60.1° 2009° 2401° (1dp) awrt
Note | 1% Al for any two correct. 2** A1 for other two ALAL  (6)

Extra solutions in range lose final Al only
SC: Final 4 marks: £= 20.9°_ after MOM0 1s B1; record as MOMOALAD

=3 and form quadratic . tan® #—3tan6+1=0 M1, Al

Alt.(c) tan &+ tan @

(M1 for attempt to multiply through by tan®, Al for correct equation above)
3+ J:J?

2

g =69.1" 240.1° g=200° 2009 ({ldp) MI1 Al Al
(M1 15 for one use of 180° + @ ® Al1AI as for main scheme)

Solving quadratic [tan& = =2618 . or =03819 ] M1

(12 marks)
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