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LC 2015: PaPer 1

QUESTION 9 (50 MARKS)
Question 9 (a)

f(1)=12-25+4-75sin 2_7Tt «— Replace ¢ by 76 in this function and use your calculator
6 in radian mode.

f(76):12~25+4~75sin[%x76]:16'835 hours =16 h 50 mins

MARKING SCHEME NOTES

Question 9 (a) [Scale 10C (0, 4, 8, 10)]

4: <+ Usest=76

8: + Correct substitution

Note: Using 7 = 90° = one error, but do not penalise again in (b)

Question 9 (b)

2
S()=12-25+4-75sin [%t] =15 « Put f(¢) equal to 15 and use your calculator to find z.
4-75sh1£2111]::2-75
365

. [2% ] 2.75 11
Sin

365 ) 4.75 19
t= ﬁsin’l E] ~35-87 days
27 19

36 days after 21st March is 26th April

MARKING SCHEME NOTES
Question 9 (b) [Scale 10C (0, 4, 8, 10)]
4: < Correct f(¢)
* f(15) substituted
8: e« Correct equation with 7 only
Note: Accept 35 or 36 substituted correctly and tested

Question 9 (c) FORMULAE AND TABLES Book
) Calculus: Integrals [page 25]
f(0:=12-254-4-759n[—11z] dy
365 y:sinx:>d—:cosx
X

f’(z)::4-75cos[2”'z]><2ﬂ'——197T os[27T q
365 365

365 730° y=sin f()=> % — cos £(x) % f'(x)

MARKING SCHEME NOTES
Question 9 (¢) [Scale 10B (0, 5, 10)]

5: + Any correct differentiation (note: ‘0’ could be correct differentiation here)
Note: Substituting 180° for m = one error
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Question 9 (d) f o e .
197 2 | FIND TURNING POINTS (LOCAL MAXIUMUM/MINIMUM) |
f'®)=0=—cos [—t =0 : dy |
730 365 | Put = =0 and solve for x |
o ! dx !
cos[—t] e
365
2T cos0="
365
365
t=""=
4

| 27
H=12-25+4-75sin|—¢
1) [365 ]

- £1293 212254 4-75sin | 2Tk 300 Z 12251+ 4.75sin| T = 1225+ 4.75 = 17 hours
4 365" 4 2

MARKING SCHEME NOTES
Question 9 (d) [Scale 10D (0, 2, 5, 8, 10)] — both solutions
2: +f'"(H=0
5: < Value of ¢
8: + Value of ¢ substituted into f(¢)
* f(#) maximum when sin 8 =1
Note: Accept 91 or 92 substituted and evaluated correctly for full marks

Question 9 (e)

j= J 12.25+4-75sin 27T t ds FORMULAE AND TABLES BOOK
184-0 65 Calculus: Integrals [page 26]
[ sinxdx =—cosx+c
~ L l2.05-4. 75c0 2r, ﬁ} J
184[ 2 Isin(ax +b)dx =—Lcos(ax+b)+c
— 184
:L 12'25t_4-75><365 T,
184| 2n 365
=L {12-250184) - 22599 [277 184] - 12-25(0)—4'7SX365cos£ o (0))
184 | 27 365 2w 365
L 12.25(184)_4-75><36500S( 2 ><184]+4-75><365
184 | 2 365 21

=15-2488 hours =15 hours 15 minutes

MARKING SCHEME NOTES
Question 9 (e) [Scale 10D (0, 2, 5, 8, 10)]
2: + Correct expression in x or ¢
* Correct formula
* Correct limits
5: e+ Any correct integration
8: + Correct integration and effort at substitution
Note: Integration with one error but finished correctly gets High Partial Credit




