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1 [10]. a. Sketch a graph of the function f(x) = 2 |1− x|+ x− 1 , and

calculate the definite integral
3∫
0

f(x) dx .

b Find the derivative of the function F (x) =
2x∫
1

cos(t)
√

1 + t dt

and calculate its value F ′(0). (HINT: do not try to integrate)

2 [20]. Find the following indefinite integrals:

(a)

∫
(2−

√
x)2

x
dx (b)

∫
x + 3

x2 − 2x− 3
dt

(c)

∫
sin5(x) dx (d)

∫
sec2(x)

√
1 + tan(x) dx

3 [10]. Evaluate the following definite integrals (give the exact answers):

(a)

1∫
0

(x2 − 2x + 1) ex dx (b)

π/4∫
0

cos(2t)

1 + sin2(2t)
dt

4 [15]. a. Find the area enclosed by the curves y = x3 − 3x and y = x.

b. Find the volume of a solid obtained by rotating the region bounded by the
curve y = 1− cos(x) and the line y = 1, on the interval π

2
≤ x ≤ π

2
about the x-axis.

c. Find the mean value of the function f(x) = 1√
4−x2 on the interval [−1, 1].



5 [8]. Evaluate the given improper integral or show that it diverges:

(a)

1∫
0

dx

x3/4
(b)

∞∫
1

dx

x3/4

6 [10]. Find the limit of the sequence {an} or prove that the limit does not exist:

(a) an =

√
3 + n + n2

1 + 3n
(b) an = cos(

√
n + 1−

√
n)

7 [15]. Determine whether the series is divergent or convergent, and if convergent,
then absolutely or conditionally :

(a)
∞∑
n=0

(−1)n√
2 + n

(b)
∞∑
n=1

en

2n+3
(c)

∞∑
n=2

(−1)n

n2 + 4n + 3

8 [7]. Find (a) the radius of convergence, and (b) the interval of convergence of the series

∞∑
n=1

(4x + 1)n

n2 − 1
.

9 [5]. Find the radius of convergence of the series and, within this radius, the sum
of the series as a function of x:

∞∑
n=0

(x− 1)2n

4n

Bonus question [5]. Consider a function

F (x) =

1−x2∫
1

t f(t) dx

where f is a continuous positively defined for all real numbers. Find the set of critical points
{xi} where the local extrema are located, and determine whether these points correspond to a
local maximum or a local minimum of F (x).


