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Modelling With Trigonometric Functions Exam Questions (Mark Scheme)

Q1
(a) tan c =% 0.e. M1 1.1b
Either R=5 or a =awrt 53.13 Bl 1.1b
Ssin(8 — 53.13°) Al 1.1b
(3)
®)i) | Guw =17 +"5"=22(°C) Blft | 34
1)
(b)(ii) G =17 + 3sin(15¢)° — 4cos(15¢)°: 0<r<17
20=17 +"5"sin(15t — "53.13") M1 34
3
sin(15r —"53.13") = % or sin(@ —"53.13") = o M1 1.1b
After midday solution = 157 — "53.13" =180 — 36.86989...
143.1301...+"53.13" M1 3.1b
==
15
=t =13.0840... = Time = 6:05 p.m. or 18:05 Al 32a
4)
(8 marks)
Q2
(a) D=5+2sm(30x6.5)°=awrt 4 48m with units Bl 34
(1)
(b) . . M1 1.1b
3.8=5+2sin(30r)° = sin(30r)°=—0.6
Al 1.1b
t=10.77 dM1 3la
10:46 am. or 10:47 am Al 32a
(4)
(5 marks)
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Q3
Question Scheme Marks AOs
(a) 140
5 tutes = =20 1 = Ml ilb
Substitutes =0, H =20 into H - A55n 7 —38cosr
140
Full method to find 4 20 = -8 = 4= dhM1 1.1b
H- 140 Al 33
35+45sin2f—28cos 2t
(3)
(b) 2
tano =— M1 1.1b
45
=319 Al 1.1b
(2)
_ 140
35+535m{z;—31_9;
c
© Obtains H . =i Ml 34
mmo "4 53
1.59 metres or 139 cm Al 1.1b
(2)
(d) Sets 35+53sin (27, —31.9)=0 M1 34
The model 1s only valid for I['U ]I T<1266% Al 35b
(2)
(9 marks)
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Q4
Question Scheme Marks
Number
(a) (R=~1.5%+1.2*) = awrt 1.921- accept e.g. ~/3.69 or 31/? B1
1.2
tan o :E:a =0.6750r0.215m M1A1l
(3)
. [nt
(b) H =3+1.921SIn(€—0.675)
Hmin =3-"1.921'=awrt1.08 M1A1
(ﬂ—"0.675"):3—ﬁ:>t210.29 M1A1
6 2
(4)
(c) 4=3+1 921Sin(£t—0 675):Sin(£t—0 675)—i M1
T 6 6 S 1.921
%—O.675z0.548:>t =awrt 2.330r2.34 dM1A1
%—0.675= 7—0.548 = 2.504 = t = awrt 6.24 or 6.25 ddM1AL
Times are 2:20pm and 6:15pm or 6.14pm (14:20 and 18:15 or 18:14) — allow 2
hours 20minutes and 6 hours 15 or 14minutes or 140 minutes and 375 or 374 Al
minutes
Extra values in the range — lose final A mark. (6)
(13 marks)
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Q5
(a) | R=4+16 = 20 or 245 Bl
tamn o =% M1
— o =111 (awrt) Al
(3)
(b) | Maximum i1s 12+2R or mimimum is 12— 2R M1
maximum = 20.9 (hours) (20h 57m) and minimum = 3 .06 (hours) (3 hours 3m) | Al Al
(3)
| 2t |
(©) | 17=12+k"R"sin| =—+"a" M1
| 365 )
. 2t
si| —"a" = dnil
. 365 J
: .| 2t
For proceeding to one value for ¢ from 17=12+2 "R"sm, E t"a" | L M1
t =99 (days) or 212 or 213 (days) [ Al
For finding two values for t - dM1
t=99 (days) and 212 or 213 (days) Al
(6)
(12 marks)
Q6

]3]
BE

Subscribe To The Ultimate Study Tool For A-Level
Maths At ALevelMathsRevision.com/UST



Need more help with this topic? Go to ALevelMathsRevision.com for video tutorials and more!

]3]
BE

Guestion
Number Scheme Marks
“™(a) R=45 B1
tmlc!:%::»[cz::llﬁ.(i‘ MI1.A1
3
() 4
\/\/\ ~ Shape | Bl
(0,1} | B1
("26.6",0)and ("206.6",0 |(Allow in radians 1.e. their « and n+a Blft
(3)
(©)(i) 5+'R'=5+45 Bilft
(c)(ii) 15t—"266'=270=r=19.8 MI1.A1
(3)
(9 marks)
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