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Calculus 2: Summer Assignment

The Fundamental Theorem of Calculus

If a function f is continuous on the closed interval [a,b], and F is an antiderivative of f on the interval [a,b],

then jb f (x)dx = F (b) - F (a).

Examples:

1. '[372xdx =

2. J'_Zl(Gx2 +5)dx =

3. ::sinedez
6

4. egdx=
L X
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5. Jssx 2X gy =
2 X

6. If4csczxdx=
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U-Substitution

Consider the example: J‘lezxdx
2

Examples: (indefitite integrals)

1. Jcos(?x +5)dx

3. I 4xe” dx

5.0 6x°Vx*+2dx

1. Set one part of f(x) equal tou

2. Take the derivative of both
sides of u.

3. Substitute u and du into the
integral so the integral is only in

tarme nf 11 and cimnlifis tha

Z.J.(x2 +2x—3)2(x+1)dx

4. [ 28(7x~2)’ dx




7. [8(y* +4y? + 1)%(y3 + 2y)dy 8. [sin3x dx

9. [xcos(2x?)dx 10. [ sec2xtan2x dx

11. f(1 — cos %)2 sin% dt

Examples: (definite integrals)

1.'[03«/y+1dy Z.Iolrxll—rzdr




3. IO tan xsec® xdx 4, Il der
h (a+r7)

1 1060 ©  COSX
5. oo )Zde 6. Iﬂmdx

7. [Vt (st + 2)t 8. jo%cos** 20sin 20d0



Integrals of Trigonometric Functions

2
1. f% dx 2. f(sec(2x) + tan(2x)) dx
/4 5 /4 sin?x+cos?x
3. [, V1+tan®x dx 4. f_n/4—cosx dx

5 IZ 1-cosx . 6. f;/:(cscx — sinx) dx

1 x-sinx



Area Between Two Curves

Casel: A= f;f(x) — g(x)dx

? upper lower
A= _ - . dx, a=x=h
. function function

Example 1: Determine the area of the region enclosed by y = x% and y = v/x

Example 2:  Determine the area of the region bounded by y = xe y =x+ 1, x = 2 and the y-axis.



Case2: A= fcdf(y) —g()dy

°f right left
A= |- v c=y=d
. function function

Example 3:  Determine the area of the region enclosed by x = %yz —3andy =x—1.

Example 4: Determine the area of the region bounded by x = —y? + 10 and x = (y — 2)2.



Curves that Intersect at More than two Points

Example 5: Find the area of the region between the graphs of y = 3x3 — x? — 10x and y = —x? + 2x.

Example 6: Find the area of the region between the graphs of y = 2x% + 10, y = 4x + 16, x = —2 and

x = 5.



Disk Method

1. The region between the graph of y = x>/3, x = 1 and x = 8 is revolved about the x-axis to generate a
solid. Find the volume of the solid.

2. Find the volume of the region enclosed by the triangle with vertices (0,1), (0,0) and (1,0) if the region is
revolved around the y-axis.

3. Find the volume of the solid generated by revolving the region bounded by the x-axis, the curve y = 3x4,
and the lines x = -1 and x = 1 about the x-axis.




For the following problems find the volume of the solid generated by revolving the region bounded by the lines and
curves about the x-axis. You may use your calculator to graph the functions only.

1. y=x3,x=0,x=2

2. y=x—x2 bounded below by y =0

3. y=+9-x*, bounded below by y =0



For the following problems find the volume of the solid generated by revolving the region bounded by the lines and
curves about the y-axis. You may use your calculator to graph the functions only.

1. The region enclosed by x=\/§y2, x=0,y=-1y=1

2. The region enclosed by x = y%, x=0,y=2

3. The region enclosed by the triangle with vertices (1,0), (2,1), and (1,1)

4. The region bounded above by the curve y = Jx and below by the liney = x



Washer Method

1. Determine the volume of the solid obtained by rotating the portion of the region bounded by

y=3Vxandy = %that lies in the first quadrant about the y-axis.

2. Find the volume of the solid formed by revolving the region bounded by the graphs of

y= \/;+3, y = 1 and x = 4 if the region is revolved about the x-axis.

3. The region in the first quadrant bounded by the graphs of y = -x? + 9 and y =gx is revolved about the

x-axis to generate a solid. Find the volume of the solid.



4. Determine the volume of the solid obtained by rotating the region bounded by y = x? — 2x and

y = x, about the line y = 4.

5. Determine the volume of the solid obtained by rotating the region bounded by y = 2vx — 1 and

y = x — 1 about the line x = —1.



