
MATH 1571 Calculus I: Sample Exam 3 Fall 2009

I.

1. Consider the integral∫ 4
1 x

2 − 1 dx
Evaluate the integral by dividing the interval into 4 equal subintervals
and express the integral as a sum.

2. Consider the integral
∫ 5
1 x

2 + 1 dx Evaluate the integral by dividing
the interval into 4 equal subintervals and approximate the integral by
a sum.

3. For f(x) = sin(x) on [0 , π],

divide the interval into 4 equal subintervals and approximate the in-
tegral by a sum.

4. Given that f ′(x) = 3x− 4 and that f(0) = 3. Find f(x).

5. Find the solution of y′ = 2x+ 3 satisfying y = 2 when x = 0

II. Integrate each of the following:

1.
∫ 2
1

2 dx
(x)5

is:

2.
∫

(4x2 − 2)48x dx is:

3.
∫ x3+6

x2 dx .

Hint: divide out.

4.
∫ 6
1

√
x dx

5.
∫ dx

(x+4)2

6.
∫ 3
1 x
√
x2 − 1 dx

7.
∫ 1

4
0 cos(πx) dx

8.
∫

sin2 (x) cos(x) dx

9.
∫ x3+7x2+5

x2 dx

10.
∫ 1
0

3x√
(6x2+1)

dx



11. Dx
∫ x
0

√
t2 + 1dt

12. Dx
∫ sin(x)
0

√
t3 + 1dt

III.

13. Find the area bounded by the y − axis, and y = x2 − 1 and x− axis.

14. The area of the region bounded by the graphs of y =
√
x, x = 0, and

y = 2 .

15. A ball is thrown vertically into the air from a height of 160 feet above
the ground and with an initial velocity of 48 ft/sec. Find the details
of this flight. e.g. max ht, spedd upon impact.

16.
∫ 1
0 4x(4x2 − 2)2 dx is:

17.
∫ x3+7x2+5

x2 dx is:

18.
∫−2
−7

√
2− x dx is:

19. If f(x) =
∫ x
4

√
t2 − 7 dt, then f ′(4)

20.
∫ 1
2

2 dx
(x)3

is:

21.
∫ 1
0 (4x2 − 2)46x dx is:

22.
∫ x2+6

x2 dx .
Hint: divide out.

23.
∫ 6
1

√
3 + x dx

24.
∫−1
−2

dx
(x+4)2

25.
∫ 3
1 x
√
x2 − 1 dx

26.
∫ 1
0 x

3
√
x4 + 1 dx

27.
∫ 1

4
0 sin(πx) dx

28.
∫

sin3 (x) cos(x) dx

29.
∫

sin(x) cos(x) dx



30. Dx
∫ 15
x

√
(t3 + 1) dt

31.
∫ 1
0 (4x2 − 2)46x dx is:

32.
∫ 6
1

√
3 + x dx is:

33.
∫−1
−2

dx
(x+4)2

is:

34.
∫ 3
1 x
√
x2 − 1 dx is:

35.
∫ π
0

1−sin2 x
cosx dx is:

36. Dx
∫ x
15

√
t3 + 1 dt

37.
∫ 1
0 4x(x2 + 2)3dx is:

38.
∫ 1
0 x

3
√
x4 + 1 dx

39. The solution of y′ = 2x+ 3 satisfying y = 2 when x = 0 is

40. The solution to y′ = 2x2 + 6x+ 2 satisfying y = 1 when x = 0 is:

41.
∫ 1
3

dx
(x+1)3

is:

42.
∫ 2
0 x

2
√

2x3 + 1dx is:

43. Dx
∫ x
4

√
t2 − 7dt is:

44.
∫ 1
0 (x2 + 1)7x dx is:

45.
∫−2
−7

√
2− x dx is:

46.
∫ 1
0

2 dx
(x+ 1)3

is:

47.
∫ 1
0 4x(4x2 − 2)2 dx is:

48.
∫ x3 + 7x2 + 5

x2
dx is:

49.
∫ 2
−2

√
2− x dx is:

50.
∫ 1
0 x

2
√

2x3 + 2 dx is:

51.
∫∞
0

x√
x2 + 1

dx is:



52. The solution of y′ = 8x− 3 satisfying y = 0 when x = 1 is

53.
∫ −1

−2

dx

(x+ 4)2
is:

54.
∫ 3

1
x
√
x2 − 1 dx is:

55. Dx

∫ x

15

√
t3 + 1 dt

56.
∫ 1

0

2 dx
(x)3

is:

57.
∫ 1

0
(4x2 − 2)46x dx is:

58.
∫
x2 + 6
x2

dx .

Hint: divide out.

sectionrelated rates/ optimization

1. Air is leaking out of a ballon at a rate of 2
m3

min
. Find the rate at which

the radius is changing when the radius is 4 m.(V =
4
3
πr3)

2. A ladder 15 ft long rests against a vertical wall. If the bottom of the
ladder slides away from the wall at the rate 1 ft/s, how fast is the top
of the ladder sliding down when the bottom of the ladder is 9 ft.from
the wall?

3. Two cars start moving from the same point. One travels south at
50MPH, and the other travels east at 25MPH. You wish to find the
rate at which the distance between them increasing 3 hours later.

4. optimization problems in text p 263 ex 12- 15


