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1. (20%) Please find the following limit

2 2
@ (10%) lim™ ["e"ar
X—rn e e

1-cos(x? + y?
) (10%) lim —-—-LLL?

x,7)=>{(0.0) x4yt
2. (10%) Let f be a twice differentiable function with £(1)=2, #'(1)=0 and

f'(x)>-2 for 0<x<I, Prove that f(0)>1.

3
3. (15%) limy ———— =9
(15%) n»w§2n+3t-2

4. (20%) Please evaluate the following integrals.

() (10%) Giving |x|<1, find j 1 _lxz dx=1

(b) (10%) Find the following integral by reversing the order: £ Jje” ' dydx =7
5. (15%) Let T'(x)= ft""’e“dt, (x>0).

(1) (10%) Prove that T'(x+1)=xI"(x)

[ 1 -
(2) (5%) Show that F(E) =2 f e dx

e" +cosx y(O)

6. (10%) Solving the following ODE: "= o
y

7. (10%) The call option price at current time t=0is C, = S,N(d,) - Ke""N(d,),

where d, =

oNT o T ’

o, T and K are constant. The function N (x) is the probability that a standard

. 2
normal random valuable is less than x. That is, N (x)= L \/;_ e 2dy.Please
T

prove that Z—g" =N(d)).
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ln(%)+[r+gz—)T ln(%)+(r—%)T
, and dzzd,—ow/f= ; r
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