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1. Let φ(x) =
1√
2π

e−
x2

2 , Φ(x) =
∫ x

−∞ φ(z)dz, and Φ−1(x) is the inverse function of Φ(x).

(a) Find lim
x→∞

1 − Φ(x)

φ(x)
. (10/100)

(b) Find
d

dx
Φ

(
Φ−1(x) + c

)
, where c is a constant. (10/100)

(c) For x > 0, show that
1 − Φ(x)

φ(x)
≤ 1

x
. (10/100)

(d) Using the Taylor expansion, show that Φ(x) =
1

2
+

1√
2π

∞∑
k=0

(−1)kx2k+1

(2k + 1)2kk!
for x ≥ 0.

(10/100)

2. Let g(x) = max(x − c, 0), where c is a constant. Find

∫ ∞

0

g(x)e−(x−c) dx. (10/100)

3. Show that

∫ ∞

1

1 + e−x

x
dx is divergent. (10/100)

4. Find lim
n→∞

n∑
i=1

1

n + i
. (10/100)

5. Find

∫ 1

0

∫ 3

3y

ex2

dxdy. (10/100)

6. Let z3 − yz − x = 0. Show that
∂z

∂x∂y
= − 3z2 + y

(3z2 − y)3
. (10/100)

7. Explain why Newton’s method fails when applied to the equation x1/3 = 0 with any initial

approximation x1 �= 0. (10/100) 

 

 

 


