1.

The diagram below shows the curve with the polar equation 7(0) =0 — % for0<0<2m.

(b)
(c)
(d)

Write down the parametric equations x (/) and y(¢) of the curve.
Find the equation of the horizontal asymptote.
Find the coordinates of the point where the curve intersects with itself.

Find the area of the region enclosed by the loop created by this intersection.

Letf,(x)=x"e ™, where n € R, and /,, =J‘Ofn(x) dx.

(a)

(b)
(c)

Evaluate
(i) lim xf,(x)
() I,

Show that 7, ., =(n+ 1)1,.

Hence evaluate /.




(a)

(b)

(c)

(d)

cost

x(f)y=tcost— 7
y(t)=tsint—LItlt
We have -
lim fsinr—¥= -1
t— —
So the equationis y = — 1.
We need 1 1
0——=0+n—
0 " 0+n
So
0=0.2912996

The coordinates are therefore (—3.009,-0.902).

The area is

1 J'OA2912996 +7
24J0.2912996

12
[6 —61 d0=5.168

1 mark

1 mark

1 mark

1 mark

1 mark

1 mark

3 marks



(a)

(b)

(c)

+1
Since lim is of the form % we can use 1'Hopital's rule.

n— ®x ex
ThlS giVCS
n—+ x" '

(i) I:e*xdx=[—e*x];o=l

Use integration by parts with u =x” ! and v' = e ™.

Sou'=(n+1)x"andv=—e ™.

Therefore

Lo =l te15+ (e D fade= =D fao)dx

10! =3628800
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2 marks



