





























































































































































































































































































































































































































step1 When x 2 In y 11 107
y e

step2 Differentiate writ X

G 2 11 5 71 5

94 10111 5X

when 70 2 y e d dy 10 11 10

94 100

Step3 Equation of tangent
y e 10e x 2

y e to ex 20 e

y lo ex t 210











































































































































Let un an't bn't onto
10 at b to td I

61 89 46 20 td 2

206 279 96 3 Ctd 3

469 649 tl6bt4ctd 4

By GC 9 4 b 23,0 46 1 29

i Un 4h3 123N 46N 129

Let Un 25000 43 2392 462 29

25000

IN
16869

ByGC n 417 REM











































































































































Recap
If IT k

c IPtaqxbIkJ 0thena.b o

e
qxk EXE ht g EXE 19.1 0

qxk O t O 1 0

a 9 112 1 ith
y19 11 1 shown

q
Ext isperpendicular
to both I and I

g 1 1 Exk I

191111 cos 0 1 I 191lb sin 0 1 2

tano I

0 1350 obtuseangle

Recap
1 G k 1911k coso
2 9 1 119111 sinG I
3 9 1 19111 sino











































































































































FactorFormulaf cos px cos 92 d
cosAt cosB 2ns At costL 2cospxcosqx dx

L cos ptg xt cosCp g x dx Let AIB px
At B 2px I

sin ptg x y sin p 9 X C Let A 1 qx
ptg p 9 A 13 297 2

solvingsimultaneously
A ptg x B p g x

Integration by Parts
x singx f sing dx let u x

dy I
Xsinnx
n Conny to

Letdu cosnx

Xsinnx cos p a v sinnx
N













































































































































xsinnx cosy

TsinNT y CosnerN2 0 COSO
22

O cosy O L
conn i
22

2
or O

N2 22
when n when n 1 1 3
is odd is even

YA xcos2X

y goosy
from part b

x Xsinnx cos X C

E TI
2

tacos2x dx fit xcos2XdX
xsin2X cos X t xsin WE X E
Eto O 4 0 4 8 O

I I t t t 8
I units












































































































































I In r 1 In rt 1 21hr

In 1 In 3 21h2

In2 t In 4 2 In 3

In 3 In 5 2 In4

In4 t In 6 2 In 5

In 5 t In 7 2 In 6

t In n 2 In n 2 In N D

In n D In nti 2 In n

In 1 2 In 2 t In 2 In n t In att 2 In n

In 2 In n t In nti

In n In 2











































































































































In ng In ith
As n i N In it b In 1

0

Hence as n 0 In ng In 2 In 2

The infinite series is convergent as it
converges to a constant i.e In 2

So In 2

É É
In 3 In 2 In 9 In 2

In 38 9
In 38 To

int o
where 9 189 b 200











































































































































cos40 cos 0720 DoubleAngleFormula
cos20 20050 1005202 1

2
cos20 00520 1

It 20520 t 6520
4

4 1 200520 as 40 1
2

411 20520 t t t t 6540

I 2 400520 1 6540

Ig as 40 400520 3

R TI YI Y doo x 3Sino

Tif 19 x dx 48 3cos0

When20 1.5Tift q qsin o 3005040
1.5 3sinO

Tft 9365013 3 cos0 do
sing t
0 8

Tiff 81 cos40 do when20 3
3 3sinO

81ft Igloos40 40520 3 do sin0 1
O I

81 singo 451220 30

818 0 0 31 5g 53 E

815 T 95g units


















































































































































































































































































a

10,43
x

C 2,0

when y o 2 4 0

3

7 3 2 4

x 2 2 6

10
When 20 0 y 43

fix 7 2 3Qx
as x ID

f X 71 21 2

Rf O D

Since Rf C Df f does notexist
Rf

of 1
Df
y0 3








































































































































9 2

When XE 2

floc 2 4
y 2

Iy
2 4
3 X 2

3y xy 2 4
Df C D 2

2x Xy 4 3g RF 0,2
x 4 3g

2 y
4 34
y 2

i f x 4 31
x 2 05 22 Dft Rf











































































































































arg z Tt tan 53
IM

53

TI B M Retz
251

z 12 532 2

2 2 i

zn
iz

21
12 1 21 2n I

argf.FI argznargizX
nargzLargitargz J
2ng I 1 25
4h17 37 47

anti

Z

iz
2n cos anti tisinflanti

For to bepurely imaginary
cos Anti O n

By trial and error IIEsmallest positive
N 2











































































































































i
from 1 v 1 law 3

sub 3 into 2

31 y J in 3 4 i

3 31W 2in 6 8 i
Let w at bi
3 3 at bil ailatbi 6 81
3 3 a't b Lai 2b 6 81
3 31 a't b 2b 6 29 8 I Ot Oi

by comparison of coefficients
29 8 0
29 8
a 4

3 3416 t b t 2b t 6 0

3 16 62 abt 9
9 16 62 462 36b t 81
562 36b t 63 0
56 21 b 3 0
b 3 or 3

When W 4 4 i v
1 4 4 i

2
I

When W 4 31 V 1 4 3i
2 2









































































































































Step1

bi p 3 a IE IR

la f f pet MEIR

step2

att III
3 21 2 34
21 1 t 3pl I

i t R It 2M
I 24 2

24 ad 5 the 3

Sub 2 into 1 212147 1 3M
µ I

I 2

Subpal 1 2 into 3
2 t 29 54 I

2 a 4
a 2

08 1 3,1312
24 212

coordinates of 13 1 3 6











































































































































B1Lettheshortestdistance of B

d n
1 1

to Ti bed

D FB T
AtI 1 I

14

14th Tl
V14

494 units 5.35units

O sin 1 E
19114

sin 31914

63.00

L

ma

bi

1 141 111.14 1 11
9 4 2
15

T2 3 444 2 15 Tz











































































































































SinceAndrew's mass is Mkg his energy expenditure
perday 30 X M 30M

Given day x C 30M

day k o 30M k is a constant

WhenM 110kg 94 0

K C 301110 0

C 3300 calories day










































































































































0 801 of 3300 2640 calories day

i e day K 2640 30M

30K 88 M

f gf m dm 30k at

In 88 M 30kt T C
In 88 M 30kt C

88 M I 30kt C

I E
C
E 30kt

Ae 30kt whereA Ie o

M 88 Ae 30kt

When t 0 M 110kg
110 88 Ago
A 22

Hence 14 88 22 e 30kt
















































































































































when't 75 m loopy
step 2
14 88 22 3010.00026939 t

100 88 22 30175k 96 88 228 0.00808181
12 22 2250k

e 0.00808184 4
E
2250k G 0.00808181 In 4
2250K In 9 1 125 17 daysK 0.00026939

Hence additional days 126 75
51 days

M kg
110

88 M 88 228
0.008084

t days
Ast D e 0.00808181 yo
hence M 88kg
Andrew's mass will never go below 88kg

frompart c

byobservation Cmax 30 80
2400 OC C 2400











































































































































a a 150 att I i

TzeTi T2
310121 311223

536750000
326 29 351501 7150000

a 7513 89 Amin 513.89

N

I 400000 1.001 X

2 1400000 1.001 X 1 001 X
40000061.00172 1.00 X X

3 40000011.00112 1.00121 X X1 001 X
4000001100173 1.00127 1.0017 X

N 40000011.001 1.001 x 1.001 2x 1.00121 X

oooooci.com fkifniiii
400000110011 X 88
40000011.001 1000 1.0010 1 shown









































































































































Let 40000061.001360 1000 1 0013601 0

X 40000011.001360
10001.001360 1

1323.63

36011323.634777 400000 476508.51956
76508.52











































































































































Let 40000011.001K 100011600711.001k 1 L O
40000011001k 1600000 1.001K 1 L O
160000011.001K 1 740000011.001k

1001k I 7 0.25 1001K
0.7511001k I

1001K 7 4
K In

In1.001
K 7287.83

i K 287

AmtWeiowes atend of 287months
40000011.001287 100061600 1.001287 1

1320.22
i Y 1320.22

36011323.634777 1600 287 1320.217991

15988.30173
15990 45 f







