
Math 331 - ODE Due: 15 or 16 November, 2018
Extra-credit practice problems

1. Find the first and second derivatives, i.e., f ′(x) and f ′′(x), respectively of the functions
given:

(a) f(x) = x sin (1/x)

(b) f(x) = [ln (1 + ex)]2

(c) f(x) =
lnx

x2

(d) f(x) = xsinx

2. Compute each of the partial derivatives fx =
∂f

∂x
, fxx =

∂2f

∂x2
, fy =

∂f

∂y
, fyy =

∂2f

∂y2
and

fxy =
∂2f

∂x∂y
for the following functions f = f(x, y):

(a) f(x, y) = y ln y − exy2

(b) f(x, y) = ln (xy) +
x2 + 1

y − 5

(c) f(x, y) = (x2 + y3)10 + lnx

(d) f(x, y) = sin (xy) cos(x2)

3. Evaluate the indefinite integrals:

(a)

∫
x cosxdx

(b)

∫
lnxdx

(c)

∫
lnx

x
dx

(d)

∫
1 + 4x√

1 + x+ 2x2
dx

(e)

∫
x sinxdx

(f)

∫
x2exdx

(g)

∫
4

t2 + 5t− 14
dt

(h)

∫
8− 3t

10t2 + 13t− 3
dt



4. Evaluate the definite integrals for s > 0, a ∈ R:

(a)

∫ ∞
0

e−stdt

(b)

∫ ∞
0

te−stdt

(c)

∫ ∞
0

t2e−stdt

(d)

∫ ∞
0

tne−stdt, n ∈ N

(e)

∫ ∞
0

sin(at)e−stdt

(f)

∫ ∞
0

cos(at)e−stdt

(g)
∫

1
2t2−3t+2

dt Hint: Complete the square!

5. Write the system of equations in matrix notation Ax = b and find the values of x, y, and
z such that these equations hold.

x− 2y + 3z = 7

−x+ y − 2z = −5

2x− y − z = 4

6. For 2x2 matrices, A =

(
a b
c d

)
, we define the determinant, ∆ = ad− bc and the trace,

τ = a+ d. Determine the determinant and the trace of the following matrices.

(a)

(
2 0
0 −3

)
(b)

(
1 1
4 1

)
(c)

(
3
√

2√
2 −2

)
(d)

(
−1

2 1
−1 −1

2

)
(e)

(
0 1
2 3

)
(f)

(
7 −3
5 5

)
(g)

(
7 3
5 5

)
(h)

(
14 −2
7 −1

)
(i)

(
2 4
8 12

)
(j)

(
0 2
0 1

)

2


