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Sub 2 intoequationof curve

a2252lb 2 c

d 42 2b C

49 2b c 9 1

Verticalasymptote x indicates that
a 1 b E c 0
a Eb c 0 2

ax bx c pay 5 9x b

ax bx to 29 2 bx 2ax b
ax bx c 2

ax Zax c b
ax bx c

When x 2 9 0

al 2 2a 2 c b 0

4a 4a b t c O

b c 0 3

By GC
a 2 b 1 0 1
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Given 1 1 9

1112 9 111 3

Given a 11 3

191lb sino 3
1 3 sino 3

sin 0 1

0 90

Hence 9 is perpendicular to b
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a b and c IR

Bycomplex conjugate roottheorem
w 1 21

23 az bz c Z 1 21 2 1 21 z 3

Z Z 2 zitz 2zi 5 Z 3

Z 27 5 Z 3

23 22 Z 15

Bycomparison of coefficients
a 1 b 1 and c 15



can i
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1 2 0

4 5 9 so

4
1 131

6 70

O

0

1 9 25 so x 0 x 2

99 x

24K 1 or 04 46

Replace x with x

2 x 1 has no solutions

0 x 6 1 6 x 6 x 0
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Given 19 18

a 18 1 2 1

also ar 2

sub 1 into 2 18 1 r m
54 r p3 g
54m 54m 8 0
27m 27m 4 0 shown
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ByGC r or rej because r 0

sub r into 1 a 18 11

a 24

Given 80Egun Ur

so Eiu u Eur
80 Ur 815Eur

80 18 81 2411 1 S
1440 1458 1 5
88 1 3
3 1 881

81

K 4



ooo
















































































































When x 1 y Zeta
T 1 20 a

1 20
3
3 2 62020

3

When 2 1 be

Equation of tangent y Zeta be x 1

y 2 etat Gex be
e 670 4 a

where p 6 q 4 r 1



ooo

see






















































































































y e 670 4 a

0 e 4 a

a 40

Equation of curve y 203 4e
Equation of tangent y 6 ex

y a y bex
I

ragged
x

shaded area So 2e de doc Ex be

5.40209
5.4 squnits



so

















































































































UseAdditionFormula

cos A B
COSACOSB sinAsinB

cos 2r 1 0 cos 22 1 0

costrocoso sinzrosino costrocoso sinzrosino

costrocoso I sinzrosino costrocoso sin2rosino

2sinosin 2r0 shown

2 2sinosinaro f 21 1 flarti

2sino sin2ro f 1 f 3
f 3 f 5
f 5 f 7

f 2n 1 f anti

f 1 f 2nt1

coso cos 2ntDO

sin 2ro WSO cos 2ntDo
2sino shown
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Er sin f cos f 1 asin f cos 6

E sin 2r
cost cos 2n 1

25in

cos anti E

When n 1 cos

When n 2 cos 5 531 E
532

When n 3 cost E E
53

When n 4 E cos 9 E 0
1

when n 5 cos E E
0

i three possible values are 0 and



of

oooo
















































































































y cos 1 82

9 sin 1 e 2024

282 sin 1 2x

9 2e cos 1 e 202 sin 1 ex 4e
484 cos 1 ex 2 2e sin 1 ex
404 y 29
2 1 2ye4 shown

1 3 29 2 4y 4e e4 49

29 16ye 49 04

f O 1

f 0 2 1 sin 0 0
f 0 2 0 2 4
f 0 21 4 16 410 24

cos 1 e2 1 1 4 24

1 2 2 4 3



see





















































































































I
at bxs

a bx

a 1 1 2

a 1 x

fa aja b x

comparingwith 1 2 2

a 1

1 2

2

b 4
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If 6 2

1 21 6 2

254134 t where k

gradient tan 60 13

Let 13

P 3532 253 532 2533

9 253 3 653



SEE






















































































































ya

x

16

When x 16 312 21 16
312 21 16 0

131 1 8 t 2 0

or t 2

rej
Area f y dx f t at3 61 2 It

f 1214 1013 2t It
12 5 213

38,4 40 19

18,3 squnits
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step1 4 1 4 also

Ext

step2 14 1 doc at 2 du

54 g du

f 24g du shown

ya

Mmmmm
y 0.5

1 770
at

x 2



ma

all
























































































































when x 12 u 148 1 7
when I 6 4 J24 1 5

1
14 1 ax f u

du
x 6

ApplyLongDivision f 2 q du
2

u 9 242 24 18 5 at 32du
24 18

18 14 10 18 6 in

4 1 3 In In

4 3 In 8
Exact area of R 4 3in 8 6 0.5

3In8 11 squnits

Tif
14 1 doc 1110.5 6

volume of cylinder

11.04321
11 04 cubicunits



8taiq.ae oada

so

8

I






















































































































since 1 2 fromtheabovegiven d e
αv 9 8

5 α 2 4 9.8
2 4α 4 8

α 2

1 2v 9 8

1 9.8 2V

I 9.8 an dv
at

g5 2 dv t t c

In 9.8 2v C
In19.8 2v 21 2C
19.8 2V e 21 20

9 8 2v e 20221

9 8 2v Ke at where K e
2

2V 9.8 Ke 21
v 4.9 e 2t

When 0 v 0 0 4.9

4.9
Hence v 4.9 4.90 21 4.9 1 e

2ᵗ

where A 4.9 B 2



man
























































































































4.9 1 e 21

4.9 1 e 24

x 4.9 1 e 21 at

4.9 t E c

4.91 2.450 2 0

When 0 x 0 c 2.45

x 4 91 2.452 2ᵗ 2.45

Let x 2000 By GC 408.66327
4095



Aldlled
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F
e x t

A 8
LetF be thepointof theaircraftwhereitsclosestto
the air trafficcontrollersA
step1 of
step2 IF

2x

step3 FF 0
4 1
211,11

8 4X 0

Hence of 5 1
F 15

AF 1,550 J 5,3

4.95 4

The aircraft cannot be seen
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Grocer

e

























































































































pl

er m HER
sincethe twopaths are notparallel theymustbeskew

it
solving

T.IE itiif Iii in
µ 2.6 I 1.4 Hence K E IR 6.4

0 cost 1
14.2516

cos 1 1.5
14.2516

72.7



ooo

Bf.ee

























































































































let of 08
thenPQ 1

pQ 0.22 22 0.8

2.35 km

a 1
1.1 0

since PQ is not perpendicular to the direction
of thedrone'spath PQ is not the shortest
distance between the twopaths


