
MATH 16020 PRACTICE FINAL EXAM WED., MAY 1, 2024

Please show all your work! Answers without supporting work will not be given credit.

Write answers in spaces provided.

Name:

1. Evaluate the indefinite integral.

u=x²

du-2xdx
du

2x

Solutions

f 18x0o8(27)  dr

18 xcos(u) du = (9cos(u)du = 9sinlu) +C2x

= 9sin(x²( + 2

J 9 sin (x²) + C
18x cos(x2) dx=

2. Evaluate the indefinite integral.

11e-4r da

u=-4x3
du

du=-12x²dx
-12x2

du =dx
-12x²

-Se du=-еu+с
=-11-4

12

S e +c
12



4.

3. A forestry company estimates that acres of forest available for logging will increase at a rate given by
56

R'(t) = for 0≤t ≤ 20 where R'(t) is the rate of new acreage becoming available in thousands
√t+7

of acres per year, t years after the current year. How many acres of forest will become available for

logging over the first 5 years? Round your answer to the nearest thousand acres.

-1/2

(556(++ dit u S56u du = 56u3

92

92
Answer:

Find the area under the curve y =7cos(4x) for 0≤x ≤/2.

SW 7 os(4xDdx0

u=4x

du4dx

dudx
4

S 7cosluw dy sintu)
du =E
4 4

= 5in(4x)]^ssin()  - sin(4)4
0

2

7/4Area =



5. Evaluate the indefinite integral

u=\n(7x)

du= 7dx
7x

du=dx

xdu=dx

S

ln(7x)
d

.xdu= Sudu=tp

= (In (7x))?
+C

2

6. Evaluate the definite integral.

2

SIn(7x) (1n(7x))" + Cdx=

2

4=1n(x)

du=dx

xedu=dx

e ln(x)
dx

2

S xdu= Sudu e

こ

2

3

2

= (In(e))² (In(i))"

1/2ln(x)
dx =

x

2 2



7. Evaluate the indefinite integral.

In(9x) dr

u=ln(9r) dve  x dx  uv-Svdu  =  x ln(9)-S de
du=.9dx 4

ax

du=dx
V=X dx

x In(9x) -S+ x² dx = x ln(9x)_ L.+C4 4

Spa0) ds  = X In(?x) -x" +e
4 16

8. Evaluate

3rn(2)dr

= S3x•6ln(x) dx = S 18xln(x)dx

u=In(x) dv= 18xdx uv-Svdu = 9x²Inlx)- S9x².fpx
du=dx

v= 18x
2

v=9x²
2

= 9x"lnlx) - S9xdx = 9x  "lnlx) - 9x + c
2

Iwi 9x "il»)  - 9x+  c2

4



9. Evaluate the indefinite integral.

20x sin(2x) dx

u=20x dv= Sin(2x)dx uv-Svdu
du= 20dx V=-COS (2x)

2

= - (320x/-co (2x)
2

=-10x cos (2x) + S 10cos (2x) dx

=-10 xcos (2x) + 10 sinlex( tp
2

J h dhn(2r) d = -10xcos (2x) + 5 sin(2x) +C

10. Evaluate the indefinite integral.

18x cos(3x) da

u=18x dv=cos(3x)dx

du=18dx
uv-Svdu= 18x(sinl3))  -(sin(3gJisd

V= Sin(3x

3

=6xsin(3x)- S6sinl3x)dx

= 6x sin (3x) + 6cos(3x) +c
3

5

I iecal(try  d 6x sin(3x) +2cos(3x)+c



11. Which of the following is a partial fraction decomposition of the rational expression show? Do

explicitly solve for the constant.

AB Cx+D
(A) +=+
II x2+9

AB Cx+D
(BY +

2 x²+9

A Bx+C Dx+E
(C)+ 6+

Ax+B Cx+D
+

22

9+2

(D)

AB C D
(E) +

2 +3 2-3

Ax+B C D
(F) + +

x2 +3 x-3

7x-5

f(x) = 22(29)

not

12. Which of the following is a partial fraction decomposition of the rational expression show? Do not

explicitly solve for the constant.
2x

(x -1)2(x2 +5)
f(x) =

A Bx+C D
(A) + +

x-1 (x-1)2 x2+5

A Bx+C
(B) +

(1)2 2+5

A B Cx+D
(C) 112+

x-1 (1)2 x2 +5

A Bx+C Dx+E
(D)

2-1 + ( - 12 + 22+5

A Bx+C
(E) 2-1

+
x2+5

Ax+B Cx+D

(F) (1) + 22 +5

6



13. Evaluate the improper integral or state that it is divergent.

lim
N

Sa 4x-5dx

14. Evaluate the following integral;

4

N
lim

lim
こ NA
N -4 3 3

=lim
N-30

=

34

4d/81
12 75

lim N e-xt dx
NOO Jo

9/x-=n

Plz-J

du=-2dx
-6du=dx

lim S-be du

N lim 

= lim (-66)= lim (6e)]" =  Noa(-6-(-6e)
be

0
NA

7

=6

6
e-x/6dx =



15. Evaluate the definite integral.

こ

xp J

J2 3x+1

lim SNJ2N

dx
3x+1

u=3x+1

du3dx
limS d= N

lim IInlul
NA

du=dx
3

N

lim in 13x+11] =
N00 3

2 im f 1nl3- Ne11- I913-2-1(
= 00-1n(7)

dx
00> diverges

3x+1

16. Set up the integral that represents the AREA of the region bounded by the following curves:

Bounds: x²=-x+6

3

x=±2

1

2
y=-x²+6

Test Pti X=0

8

y=x²y=0 Bottom

y=-x+6→ y=6→ Top

S (-x+ 6-dx²) dxArea =



17. Find the AREA of the region bounded by y = 2x -x² and y = x²

Bounds 2x-x=x²

Test Pti x=

2x-2x²=0

2x(1-x) =0

X=0,1

y=2x-x²->y=3/4> Top

y=x² →yo yy →Botom

A=S (2x-x²-x²) dx

= So (2x-2x") dx

(一)]2 3

=(x²-2x
3 6 3

УзArea =

about ther-axis.

and

18. Find the VOLUME of the solid that results by revolving the region enclosed by the following curves

y=3x,x =1,x=4, and y =0

Disk Method → dx x d xb "Sr = xP(x3) "S=V
こ 374

2311X
3

=317(43-13) =189

9

1894Volume














































