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Fi n d d y i n e a c h of t h e f oll o wi n g c a s e s:

[ 2]

(ii) y =

d x

(i) y = l n(1 + si n 2 x ),  

x
. [ 2]
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t a n x

5 F or e a c h of t h e f oll o wi n g c ur v e s, fi n d t h e gr a di e nt at t h e p oi nt w h er e t h e c ur v e cr o s s e s t h e y - a xi s:

(i) y =
1 + x 2

1 + e 2 x
; [ 3]

(ii) 2 x 3 + 5 x y + y 3 = 8. [ 4]
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4

2
( a) S h o w t h at  4 x l n x d x = 5 6 l n 2 − 1 2. [ 5]

( b) U s e t h e s u b stit uti o n u = si n 4
2 4

1

0

3x t o fi n d t h e e x a ct v al u e of c o s 4 x d x . [ 5]
π
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2(i)  U si n g t h e s u b stit uti o n x = c o s   , s h o w t h at I = [ 4]

(ii) H e n c e fi n d t h e e x a ct v al u e of I. [ 4]
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(i) S h o w t h at
2 si n x − si n 2 x

1 − c o s 2 x
=

si n x

1 + c o s x
. [4 ]

(ii) H e n c e, s h o wi n g all n e c e s s ar y w or ki n g, fi n d
2
1

1
3



2 si n x − si n 2 x

1 − c o s 2 x

f or m l n k .

d x , gi vi n g y o ur a n s w er i n t h e

[ 4]
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1
4

T h e di a gr a m s h o w s t h e c ur v e y = x c o s 2 x f or 0 ≤ x ≤  . T h e p oi nt M i s a m a xi m u m p oi nt.

(i) S h o w t h at t h e x - c o or di n at e of M s ati sfi e s t h e e q u ati o n 1 = 2 x t a n 2x . [3 ]

2
1 − 1 1

2 x
(ii)  T h e e q u ati o n i n p art (i) c a n b e r e arr a n g e d i n t h e f or m x = t a n  ( ) . U s e t h e it er ati v e f or m ul a

n + 1
1 − 1 1

2 2 x n

x = t a n ( ) ,

1
wit h i niti al v al u e x = 0. 4, t o c al c ul at e t h e x - c o or di n at e of M c orr e ct t o 2 d e ci m al pl a c e s.  Gi v e
t h e r e s ult of e a c h it er ati o n t o 4 d e ci m al pl a c e s. [ 3]
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(iii)  U s e i nt e gr ati o n b y p art s t o fi n d t h e e x a ct ar e a of  t h e r e gi o n e n cl o s e d b et w e e n t h e c ur v e a n d t h e
x - a xi s fr o m 0 t o 1  . [ 5]
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L et I =

1

0

x 2

√
2( 4 − x )

d x .

(i) U si n g t h e s u b stit uti o n x = 2 si n  , s h o w t h at

6
1 

0
I = 4 si n 2  d  .

(ii) H e n c e fi n d t h e e x a ct v al u e of I.

[ 3 ]
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[ 4]


