
Math 101 : Single Variable Calculus I Lecture 33

For questions: at52@rice.edu April 8

Exercise sheet : Fundamental theorem of calculus I

1. Compute the following integrals using the fundamental theorem of calculus :

i)
∫ 4
1

√
x− 1√

x
dx

ii)
∫ 1
0 e2x − exdx

iii)
∫ 2
1

1
2xdx

iv)
∫ 2
1
x−1
x2

dx

v)
∫ π
0 (sin(x)− cos(x))dx

vi)
∫ π

2
0 (x− sin(x))dx

2. James and Kathy are racing on roller skates. They race along a long straight track, and whoever
has gone the farthest after 5 seconds wins. If James can skate at a velocity of f(t) = 5+2t ft/sec
and Kathy can skate at a velocity of g(t) = 10 + cos

(
πt
2

)
ft/sec, who is going to win the race ?

3. Suppose that the number of hours of daylight in Seattle is modeled by the function f(t) =
−3.75 cos

(
πt
6

)
+12.25, where t is given in months. What is the average number of daylight hours

in a year ?

4. Suppose that a particle moves along a straight line with velocity v(t) = |2t−6|. Find the distance
travelled in the interval [0, 6]

5. Suppose that a particle moves along a straight line with acceleration a(t) = t− 3.
i) Given that the initial velocity is v(0) = 3, find the velocity of the particle at t = 6.
ii) Find the distance travelled by the particle.


