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The figure above shows a sketch of part of the curve C with equation
y=sin(Inx), x>1.
The point Q, on C, is a maximum.

(@  Show that the point P(Z, 0) lies on C.

)
(b)  Find the coordinates of the point Q.

®)
(c)  Find the area of the shaded region between C and the line PQ.

9)

(Total 15 marks)
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1. (@ x=1;y=sin(In1l)=sin0=0

~P=(,0andPliesonC Blc.s.o. 1
, 1
(b) y'==cos(Inx) M1, Al
X
y'=0atQ ..cos(Inx)=0 .'.Inx:% M1
x= e?
~Q= (ez,sin(ln eZ)J Al
=(e?,1) Al 5
()
Area = Le sin(Inx)dx — Area A PQR (correct approach) M1
1 z
Area A PQR = E><1><(e2 -1 B1
for integral; let Inx=u .. x=¢" (substitution) M1

ldx =du ..dx=e"du
X

E:jfsin u.(e"du) Al
=[e“sinu]§ ~ [ e* cosudu M1
_e? _[e cosulz ~ [e* sinudu M1
22l=e? 41
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|:%(1+e’2r)=1 0 Al

T

LAtea= (le?) -2 (-L+e?)=1 AL
[9]
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1. This was the question in which many candidates earned their highest marks. It was also the one
for which most S marks were gained. Virtually all candidates scored the first mark.
Differentiation was generally good in part (b) and many candidates scored all 5 of these marks.
A common error was to state that In x=1. There were also many good attempts at part (c).
Nearly all recognized the need to take the difference of two areas. Those who sought to find the
area of the triangle by forming the equation of the line and then integrating usually came
unstuck in a mass of algebra and they rarely obtained the correct value. Fortunately most simply
used half the base x height! Integration of y was usually well done. Similar numbers of
candidates used direct integration by parts (xsin(In x) etc.) as used the substitution u=In x,

resulting ine" sin u du. Many were able to complete the two cycles of parts and obtain the
correct answer.
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