A level Mathematics Practice Paper — Trigonometry (part 2) — Mark scheme

Question Scheme Marks
1(a) R=+5 Bl
tana:%:>a:26.57° M1 Al
3)
1(b) 2 2
- =15= =15
2cos@—sinf -1 V5 cos(6+26.6°) -1
o 17
= cos(0+26.6°) =575 (awrt 0.507) MI1 Al
0+26.57°=59.54°
= 0 =awrt 33.0° 01 awrt 273.9° Al
0 +26.6° =360° — their'59.5°' dM1
= 0 =awrt 273.9°and agwrt 33.0° Al
(5)
1(c) 0 — their 26.57° = their 59.54° = @ =.... Ml
6 = awrt86.1° Al
()
(10 marks)
2(a) 4c0s260+2sin26 = Rcos(20 — )
R=\/42+22=\/%=(2\/§) Bl
a= arctan(%j =26.565°...=awrt 26.57° MI1A1
3)
2(b 1
®) @COS(ZH- 26.6)= 1P cos(20- 26.57)= — M1
J20
b (20- 2657)=+77.1..b 9= .. | Ml
0= awrt 51.8° Al
20- 26.57="- 77.1...'Bb 0= - awrt 25.3° ddM1A1
5
2(¢) B1ft either
k<-20,k> V20 B1ft both
()

(10 marks)
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Question Scheme Marks
3(a) 2 cos xcos 50— 2sin xsin 50 = sin x cos 40 + cos x sin 40 M1
sin x(cos 40 + 2sin 50) = cos x(2 cos 50 —sin 40)
+cosx = tan x(cos 40+ 2sin 50) = 2cos 50 —sin 40 M1
tan x = 2¢0s50~ 51'n 40 ,  (or numerical answer awrt 0.28) Al
cos40+2sin 50
States or uses cos50 = sin40 and cos40 =sin50 and so tanx° =+tan40°* Al *
cao
“4)
3(b) Deduces tan 26 =1 tan 40 M1
20 = 15.6 SO awrt 7.8(1) One answer Al
Also 260 = 195.6,375.6 ,555.6 b 6= .. M1
O =awrt7.8,97.8, 187.8,277.8 All 4 answers Al
“4)
(8 marks)
4 2c0s20 =1-2sin@
Substitutes either 1 - 2sin® @
2(1-2sin’ @) =1-2sin6 or 2cos’ 6 — 1 Ml
or cos’ @ —sin’ @ for cos26.
2 —4sin’@ = 1-2sind
4sin* @ — 2sinf —1=0 Forms a “quadratic in sine” = 0 MI1(*)
+ /4 - - Applies th dratic fi 1
Ging — 2+ 4 -44) (-1 pplies the qua r.a 1c formula M1
8 See notes for alternative methods.
PVs: @, =54 or a,=-18
0= {54, 126,198, 342} Any one correct answer Al
180-their pv dM1(*)
All four solutions correct. Al

(6 marks)
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5(a) R=+29 Bl
tana=%:>a=awrt 0.381 MI1A1
3)
S(b) 500t2x—3cosec2x=2:>5C982x— .3 =2 M1
sin2x sin2x
= 5co0s2x—2sin2x=3 Al
(2)
5(c) } 3
5co0s2x—2sin2x =3 = cos(2x+0.381) = — M1
( ) 720
2x+0 381—arccos(ij:>x— dM1
x =awrt 0.30,2.46 AlAl
4)
(9 marks)
6(a) R*=6"+8"=R=10 MI1Al
tana=§:>a=awrt 0.927 MI1A1
4)
6(b)(i 4
b |
12+10cos(€—0.927)
4
=— M1
PI=12"10
Maximum = 2 Al
2)
6(b)(ii) 0—"theira'=rn M1
0 =awrt 4.07 Al
(2)
(8 marks)
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7(i) (sin22.5+¢c0s22.5)* =sin®22.5+c0s* 22.5+...... M1
=sin’22.5+cos’ 22.5+2sin22.5¢c0s22.5
States or uses  sin”22.5+cos*22.5=1 Bl
Uses 2sinxcosx =sin2x = 2sin22.5c0s22.5 =sin45 M1
(sin22.5+c0s22.5)> =1+sin45 Al
:1+£orl+L CsSo Al
2 V2
)
7(ii)(a) | cos20+sinf=1=1-2sin’O+sind =1 M1
sin@ —2sin*@=0
2sin*@—sin@=0or k=2 Al*
2
7(ii)(b) sin@(2sin@—1)=0 Ml
sind =0, sinﬁzé Al
Any two of 0,30,150,180 B1
All four answers 0,30,150,180 Al
“
(11 marks)
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8(a) R=+(6"+2.5")=6.5 Bl
2.5
tana=—, = a=awrt0.395 MI1A1
3
8(b) (0,0), B1
awrt (1.97,0) (5.11,0) MI1Al
3
8(C) Hmax =18.5,Hmin =55 MIA1A1
3
8(d) Sub H =16and proceed to '6.5'cos(%i'o,395'):4 MIl
(ﬁ_'og% ') =awrt0.91 Al
52
52
t=(awrt0.908£'0.395")x>==11 (10.78) dM1Al
2
(%i '0.395 ') =awrt2r —0.908 = ¢t =48 (47.75) ddM1A1
(6)

(15 marks)
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9(a) R=N(7"+24")=25 Bl
24
tana:7, = a=awrt73.74° MI1A1l
3)
o(b) maximum value of 24sinx + 7cosx =25 80 Viin = i—; =(0.84) MI1Al
(2)
() Distance AB = ‘7 , with =« M1 B1
sin &
So distance = 7.29m =%m Al
3)
o(d) Rcos(H—a)=%:>cos(6—a)=0.5 MI1 Al
O-a=60=0=.,0-a=—60=0=.. dM1 dMI
0 =awrt133.7,13.7 Al Al
(6)
(14 marks)
10(a) R=+20 Bl
tana=%:>a=awrt1.107 MI1A1
3)
10(b) "4+5R*"'=104 Blft
3(9—'1.107'z%:>t9zawrt0.89 MIAL
3)
10(c) 4 B1
30-'1.107"'=27 = 6 = awrt 2.46 MIA1
3)
(9 marks)
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