
1 Answer the following questions.

(1) Find the limit

lim
n→∞

√
n+ 1−

√
n√

n+ 2−
√
n− 1

.

(2) Compute the integral ∫ 1

0

x5(1− x)3 dx.

(3) Arrange the following three numbers in ascending order:

21/2, e1/e, 31/3.

2 Consider the functions z = z(x) and w = w(x) defined by

z = e2x cosx, w = e2x sinx.

Answer the following questions. Notation: z′ = dz/dx, w′′ = d2w/dx2, etc.

(1) Find four numbers α, β, γ, δ such that

z′ = αz + βw, w′ = γz + δw.

(2) Show that z and w satisfy

z′′ − 4z′ + 5z = 0, w′′ − 4w′ + 5w = 0.

(3) Find a function y = y(x) that satisfy

y′′ − 4y′ + 5y = 0, y(0) = 2, y′(0) = 1.
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3 Let A =

(
0 1

−6 5

)
. Answer the following questions.

(1) Compute

A

(
1
2

)
and A

(
1
3

)
.

(2) Find two numbers α, β such that

α

(
1
2

)
+ β

(
1
3

)
=

(
8
11

)
.

(3) Put (
xn

yn

)
= An

(
8
11

)
, n = 1, 2, 3, . . . .

Find the limit
lim
n→∞

xn

yn
.

4 Answer the following questions.

(1) Let A =

1 3

1 2

1 1

 and B =

(
1 1 2

2 1 1

)
. Compute

AB and det(AB).

(2) Compute

det


1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

 .

(3) Compute the angle between the two vectors

u =

 1
−2
2

 , v =

 3
4
−5

 .
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