Pure Mathematics Paper 11

Pre-mock
Section A
1. Evaluate
VIt — V1422
lim .
=01 — 22 —\/1 —x
(5 marks)

2. Given that

jus
2
[n:/ e®sinx cos” xdx,

where n is a non-negative integer.

(a) Show that

(n+1°+ 1)1, =n(n—1)I,_,,
for n > 2.

(b) Given also that n is odd, find I,.
(5 marks)

(a) Show by making an appropriate substitution that

2 1 2
/ d:z;:/ * dz.
%1—|—x3 %1—|—x3

(b) By considering the sum of these two integrals, or otherwise, evaluate

2
1
dx.
/%1+x3:1:

(5 marks)

. Let y, = 3;—3{.

(a) Prove that

. d2l’ o Yo
(1) dy?2 _9?7 and
ey Az 3y5-yiys
i = :
(i) dy® i
(b) Hence, show that if y5 = “% then

y=axvVbr+c

or

y =axr + b,

where a,b and ¢ are constants.

(6 marks)



5. The polar equations of two curves I'y and I’y are
r=1+4cosf,(0<6<2m)
r=1+4cos26,(0 <6 <2m)
respectively. Given that I'y and I'y touch each other at the point (2,0).
) Find the other three points of intersection of I'y and T';.

(a

(b) Sketch I'y and I'; on the same diagram.
(c

(

) Find the area of that region which is outside I'y but inside I';.
7 marks)



