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4 (a) (i) Given that   sin cosy x x3 2= + ,   show that   ( )cot cosy x x
y

k x1d
d 2+ = + ,   where k is an 

integer. [4]

  (ii) Using your value of k, solve the equation   ( )cosk x1 42+ =    for   xG Gr r- . [4]
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 (b) (i) Differentiate   tany x x= -` j   with respect to x. [2]

  (ii) Hence find   
cosx

x
x x

x2 1 d2 -

-

` jy . [2]

5 Variables x and y are related by the equation   lny x
x
3= .   Use differentiation to find the approximate 

change in y when x increases from 1 to h1+ , where h is small. [4]


