
 

Roos Ows X t Rsinosina 7 cosO 1 4sino
R cos X F I

R sina 4 2

2 tana
a tan 147 0.51915

R N72 42 465

7cos O 14 sin 0 6
165 cos 0 0.51915 6

cos 0 0 51915 6
to

O O51915 0.73145 or 5.5517
0 1.25 or 6 07 Regi

80 7coso 14 sin012 80 65 cos O O 51915
2

Max 80 65 cos O O51915 80
when O O 51915 If

O 2.0899
2.09rad

Min 80 65 cos O O 51915112 15
when O O 51915 0

0 0.519 rad



I
2

Sub 2 into 1
3X t 20 2 2 7
2 2 3X 27 0
2X 9 CX t 3 0

X Iz o r 3

When X Iz y 3 E t 20
67
2

When X 3 y 11

firstly a O
x

secondly the curve doesn't touch the x axis
i e no real roots
Hence b 4a c L O

25 4 aC 2 C O

8A L 25
a L 25

greatest value of
8
integer a 4



Let x'text 24 4X to

4 2 14 CX t 21 16X t 4C
4 2 t 4C I6 X t 21 4 c O

b 4 ac O
4C I6 2 4 4 21 4C O
1602 128C t 256 336 t 64C O
1602 64C 80 0

02 4C 5 0

c 5 at 1 0

c I or 5



Trt f 18
r r

f 38 r x 2 8 r Xr
f 38 r x 16 12 r tr
Sf 38 r X 16 3 r

for a term to be independent
16 t 3 r O

zp 16
r if not a positive integer

Hence every term in the expansion is dependent
on X

Let 16 13 r I
3 r 15
r 5

Tg Sf 38 5 1

56 27 X I

I512 X
Hence independent term in this
expansion 1512 X C 2

3024





15 I 1 2X 3 x 19 2X
15 1 3021 3 19 X 2212

2 2 t 30X 19 X t 15 30
2 2 11 X t 15 70

2X 15 x t 3 30

E E
F FIs 2

a
I 1 I
3 I

2

x E 3 or X 3 52



y IX
3

Let 3
15 I

3 3

9X'T I
X 8 g

X O GL 3

1
729

Hence the X coordinate of the point of
intersection of bothgraphs satisfies
X10

I
729



In P 1.20 I 32 1.44 1.57 1.69



gradient
l 69 1.20
4 O
0.1225 0.123

In P 0.1225 X t 1.2
P e 0.1225

11 2

I 2 O 122521

3 32 O 12321

Let 3.32 0123K y g
e O 12321 y

8
3 32

O 123217 In 38.32

x 7.18
x 8

i e 8 5 40 years
2035



ddy X 3X 5 F X 53 3 5 3 t 3X 5 53

3 5 5X t 321 5

8X 5 3 5



J X 3 5 DX

If 8 3 5 DX

tf X 5 3X 5 F t 5 321 5 DX

tf 8 5 3X 5 dx t Igf 3X 5 DX

t x 3 5153 Ig 3X 5 55 c
Es 3

t 3 5153 X ti t C

fFo X13 553DX 13X 553 x D FI

O

Inhiatranesautta Emma



Leta ex
Uatu
4Ucitu 3

442 14W 3 0
du 1 261 3 0

i u 32 or u tz
i e e 3 exert2 2

NoSolutions x Ink
In I 1h2
1h2

I 1109241 10928 10924137

10gal't13 10924 1 10928
logs 443 1 13

y 13
y 24
y 13 169
159 3

y I



X In 2X13 7
2

X 2 In 2 37
Xz In 2 317

E E 2X 17
3

3e 2x t 7

3 e I t 4 22C t 11

Because the intersection of y 3 e 14 and y 2x t 11

gives the graphical solution of x In 2x 7 2

the equation of the line to be added on the same axes
would be y 2X t 11



gradientof EB EE Iz
gradientof DE I
Let D be X y then TIG I

2 y 12 5 X
2 y 17 X

y 17 X
2

Lengthof AB Nlf 1572 15 032
13 units

Length of AD N X1572 y 022

f X 1572 t y 2
2 i3 t 2N X1572 t y

2 46

t txt 5 2 t y 2 10
X1572 t y

2 100 2



Sub 1 into 2 X155
7
2 12 100

410 125 289 34 1 2

4 100

4 2 40 100 1289 34 1 2 400
5 2 1621 11 Shown

5 2 16 11 0
5 111 x 1 O
X 15 or I
CRej

when x y
1721
8

i D I 8

The diagram is necessary because it shows
that the X coordinate of D is positive

Coordinates of C It 12 8 t 5
13 13



f X 48 2 2 2x
normal

It t tangentf x 548 2 1282 1
DX

ff483213 2E'T t C
16 3 tent t C x tz if X tz is thenormalO 16ft t e't C to y fCx where y 4C 3 then gradient of

hence f x 16 3 e2x i g tangent 0 at
X th



Since f X 16 3 t e
2 1

3
then f X 516 3 ten t 3 DX

164214 e'Y 3 1 C

4X4 t E e 2 1 3X t C

since ft Te lies on f x

I 4 E 4 t I e 3 I to
C 1

Hence f X 4X4 t Ee 2 1
3 1

When the curve intersects the y axis x o

f X I e I
It de

also f X e l 3 3 t e

equationof tangent
y Itf f 3 tf x o

y l e 3 X t Xe
2ey 2e I 6 ex 2X
Zey 16 ex 2e 2X
2e y 13 X l 2X t 1 shown



r

Using similar S

X 25
r 15
258 1521
r EX
13171155125 t3Tr2X
187517 IgT1 EX 2 X
1875 TI 23517 3

317 625 Ff shown



Step1 ddIx 29g TIX

2 Given dede KX

3 dt dt
d

DV
DX DV
917212 I 91T
25 kX2 25K

Since dt 9T
DX 25K

f 917
25K X C

att OS X 25cm
O 917

25K
25 1 c

C 917
K

Hence I 917
25K X t 917K

at 1 7217 s X 13cm

7217 971
25K 13 t 91TK

72 108
25K k fo


