Chapter 5 Practice Test (Complete all problems)

#1-4: Find the following antiderivatives, be sure to include the plus “C” in your answer.

= § A«
:z%[g% £ C

N
2"%: power Rule: [x"dx = ﬁx”“ + C providedg + —1

1) [8x3dx

1% [af(x)dx =a [ f(x)dx

- Z XHA-C

Answer: 2x*+ C



2) [(8x3 —6x?%+ 5)dx

- 5%@7« el r \5ay

e LS - o

:z%axtk}%ﬁ 1+ GYHC
= L 1 5%

2" [af(x)dx = a [ f(x)dx

3rd:

n
. n —_1 n+1 i —
Power Rule: [x"dx = — X"+ C provided gg+ -1

Integral of a constant Rule: [adx = ax + C (ais any real number)

answer: 2x* —2x3 +5x + C



3) f%dx

1%%: Rewrite with negative exponent

YRy
2 [af(0)dx = a [ f)dx —_ L\ %XFSCL x

- \ ~ C
SR G G
3 Power Rule: [x"dx = —x"*1+C providequt -1 7/2

4t rewrite with positive exponent

answe: —%+C >< Z



4) f%dx

1%t Rewrite with —1 exponent

2" [af(x)dx = a [ f(x)dx

[x7tdx = In|x| + C

3: "In" Rule:
- Rule {fidx=1n|x|+C

answer 7ln|x| + C



#5 — 10: Use u-substitution to evaluate the indefinite integrals.

N(X53) T 2vdy
Rewrite the problem so that the parenthesis is first:

le T V= &S K >
Next: let u = inside of the parenthesis

Rewrite the problem so that the * parenthe5|s is changed to an "u

\J~= 7& +5
AN VI VRN

Multiply by dx to clear the fraction. Cii ;2 %é) 7( S \)? A \)

Next replace to make problem only have u’s \) -"\'_ Q

(ﬁﬂr 5) +Q

5) [ 2x(x? 4 5)%dx

Next find du
dx

Next integrate: use Power Rule: [ x"dx = 11 x4+ C promded\;\;# -1

Last change u back to get the answer

answer: %(x2 +53%+¢C



2 ,5x3 3
6) [ 15x%e>* dx - SX Z
Rewrite the problem so that the “e” is written first: Q X
Next: let u = exponent of the e \ T \) — SXB

n_n

Rewrite the problem so that the exponent is changed to an "u

\)= 5%3 - SQU BXZA%

AV = |5¢
Multiply by dx to clear tﬁ?l%ction. z
S0

Next replace to make problem only have u’s — g G U
Next integrate: "e"Rule [e*dx =e*+C
g J _ 6 U A C

Last change u back to get the answer - e S* +Q

Next find du
dx

3
answer: e>* 4+ C



7o = SO+ Y

Rewrite the problem so that the parenthesis with the exponent is first:

U =S
Next: let u = inside of the parenthesis
5 L 4 (5Xd

Rewrite the problem so that the * parenthe5|s with the exponent is changed to an "u

= oS

Next find 2% &i ? J é\;(

Multiply by dx to clear the fractlonj é U «-3 ? }(é X 2
> (oSN -\ 33 L

This is not good enough. Multiply to make a perfect match

Next replace to make problem only have u’s — % S\)'Zc:\ U
x4+ C provlded B+ —1
—
% PEad

answer (2 + 55+ ¢ —~ \\)3 N
- \fﬁrc

( }@iﬂgfjﬁ

Next integrate: Power Rule: [x"dx =—x



1

8) [ 6xe* dx 6 * C()%A\é
Rewrite the problem so that the “e” is written first: ,-2

=N eV (oK

Rewrite the problem so that the exponent is changed toan"u

Next: let u = exponent of the e

Next find == g\/ _ ZXAY
Multiply by dx to clear the fr§t|on. 2%3 \ - S 603$ U

This is not good enough. Multiply to make a perfect mag )L

—_ ? ( ’ v
Next replace to make problem only have u’s e é u

Next integrate: "e"Rule [e*dx =e*+C

Last change u back to get the answer

2
answer 3e* +C



9) [——dx ~ S L’[ <%X+L>~1CL><

Rewrite so that the problem is not a fraction, and has a parenthesis with a —1 exponent

-~ SNCY ) Hdy

Rewrite the problem so that the parenthesis with the exponent is first:

ext: let u = inside of the parenthesis — gk)"l él‘\c&%

Rewrite the problem so that the “parenthesis with the exponent is changed to an "u

IERVECIAY

&\k%%i— - X A |
Multiply by dx to clear the fraction.V ~ \_[C! )L o g\)'— g\)

Next replace to make problem only have u’s \ C
— U\ A%

<

L —

_ ), il

[x7tdx = In|x| + C

Next integrate: "In" Rule:
g n e {f%dx=ln|x|+(3

Last change u back to get the answer

answer Inldx+ 1|+ C



10) [2-dx ~ SO\ @K”F)B ~| A v

Rewrite so that the problem is not a fraction, and has a parenthesis with a —1 exponent

= §3ya) T Rdx

Rewrite the problem so that the parenthesis with the exponent is first:

\leT L= X+]
%\y’ Qdx

Rewrite the problem so that the “parenthesis with the exponent is changed to an "u

| O ]
Nextfindﬁ
7&\&— A
Multiply by dx to clear the fraction.
3 éu =3, A X

This is not good enough. Multiply to make a perfect match. ;

Next replace to make problem only have u’s gb :\-)Q

Next integrate: "In" Rule: {f _;C%_;Cylcx=:lrllr|lylc3|6|-l-+CC — 3 SD‘) 6 W

Next: let u = inside of the parenthesis

Last change u back to get the answer

answer 3In|3x + 7|+ C



11) Follow the instructions and create rectangles on the provided graph, or one that you create (using
right endpoints) to estimate the area between the curve and the x-axis.
f(x) = x? + 3;from a=0tob =3 using 3 rectangles

11a) Determine the width of each rectangle that will be used to estimate the area.

(Each rectangle will have a width; %) /é:_(? - 212 l ( ) ]O MJ
fia) 3

width =1

11b) Increment by the interval width and draw rectangles on the graph that is provided. (next page)

Rectangle Starting and ending x-values
1 (0,1)
2 (1,2)
3 (2,3)




11c) Find the area of each rectangle. (Let the height of the rectangle be the function value at the right
endpoint of the rectangle.) (areas are 4, 7, and 12)

Rectangle | Starting Length (height) Width Area

and f(x) = x?

ending x-

values
1 (0, 1) f(H)=12+3=4 1-0=1 [A=4x1=4
2 (1,2) f2)=22+3=7 2—1=1 |A=7%x1=7
3 (2,3) f3)=32+3=12 3—-2=1 |A=12x1=12

-2

11d) Add the individual areas to get an estimate of the area under the curve (23)

4+ T4+12 =23



#12-15: Use the Fundamental Theorem of Calculus to evaluate the definite integral.

1) J{(2x - 4 - %2 L L)S 1Y
) )

18t
} - R
JF ) —g()dx = [ f(x)dx — [ g(x)dx
ol 2 S X — Sﬁ& X
)
2 [af(x)dx = a [ f(x)dx ) . ﬁ
=2 L4y
Z )

3 k)
Power Rule: [x"dx = — x4 C provided k.\;t -1 — XZ LY/ X \
n+1 —
Y

Integral of a constantRule: [adx = ax+ C (ais any real number)

42 (u)=0O = O(-3
[Z,«Ll(l):’ﬁ — 3

4™ Evaluate the integral at;Lhen at1l

5% subtract the results to get the answer

answer 3



13) [2(25) (2 + 1)%dx S [ )sz{; \ 2 )& C\ 7(

o L = Yo |
Rewrite the problem so that the parenthesis is first: e

Rewrite the problem so that the “parenthesis is changed to an "u

D — A‘) ~ g 2 A
Next find 2 d\Lé\) - 2 \LAX ~ \) U
Multiply by dx to clear the fraction. é\] ZXC\E‘ X CL \)3
3

Not good enough, multiply to make a perfect match

Next: let u = inside of the parenthesis

S AL \3
Next replace to make problem only have u’s - - >< +J O

——/—\
Next integrate: use Power Rule: [ x"dx = n—+1 x4+ C promded. #+ -1
%)= Liog 1000 )
Last change u back to compute the inte ~ lOOD 3 3
—

Z
Evaluate the integral at@ then atg L (LD - ) ~

3 =
subtract the results to get the answer _——\

answer: 333



i = Sy
T
~ 25 Y x
’ e

[x7*dx =In|x| + C ZL(\ \ \
4™ Evaluate the integral atﬁthen atl

-O
Yn\e\ =2 (1) =< 4

5% subtract the results to get the answer ~ O _
~ /(D) 2

Al

2" [af(x)dx = a [ f(x)dx

3d: "In" Rule: {

answer: 2



15) f, 4(2x — 1)% dx S(Z % \] k_( A Y
Rewrite the problem so that the parenthesis is first: \-ﬁT u 2 X — l

Next: let u = inside of the parenthesis < /\j \D? . L(Q& X

Rewrite the problem so that the “parenthesis is changed to an "u"

\) ?»L |
Next findﬁ é )k - Zé ><
Multiply by dx to clear the fraction. Zd U 22 d )<

Not good enough, multiply to make a perfect match onl % \) Z 'CL u
Next replace to make problem only have u’s Z ( '2 &L)

Next integrate: use Power Rule: [ x"dx = m x4+ C provlded‘ #+ -1

Last change u back to compute the integral

Ce - 2 (27@\\3

Evaluate the integral at g then atg ?) :ZSO 3

/S0 &

subtract the results to get the answer

3
-< =
;Z- /o)r])- 3 /S 3

=280, 2
3 3
252/,

:%L'

2.
= (B
(2

answer 84



16) f(x) = 2x- 6; [1,6]

a) Sketch a graph of the function f(x) over the given interval [a, b].

s 4 5 6 7 8 9

b) Find any x-intercept within the interval [a, b].

c) Find the area betweenthe x—axisgnd f(x) over the interval [a, b] using definite integrals. (Find this
area by hand)

—

gy
ZX &

|57 (2x — 6)dx] (region beneath x-axis)
Rl R EEIEIE S
| - \_L{/

23°-(0) ~L

156 = -5

f36(2x — 6)dx (region above the x-axis)

L
2

RTE oy

3 3 3

(& m:@”& ;
(3 (= =0~ (-

i answer:4+9=T3—/J gal 2




17)
The function whose graph is represented by the dashed is f(x) = 2x + 5

The function whose graph is represented by the solid graphis g(x) = x? + 2

a) Create the integral needed to find the shaded area f_zl(—x2 + 2x + 3) dx

igt( 2 A S A\ = (\3‘3@7«& A2

b) Find the shaded area. Round to 2 decimals as needed. (you may use your calculator to determine the
area)[answer 10.67




