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1. Evaluate each indefinite integral
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2. Evaluate each definite integral

/2
(a) / cosz dx = 3T X \ =
0
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=

= 1{ 5 — ‘5'.{ = 2’0

9
3. Let f(z) = z®. Use the limit definition of the definite integral to express / f(z) dx (no need to evaluate it)

(a) If the base of the rectangle Az = b—_g, then here Az is

n n
(b) If ¢; = a +i(Axz), then here ¢; is: g + A

n
(c) So the height of the rectangle f(c;) is: ( 5 -g-‘_L_ )7’ n

) (4
4 l-\ \
(d) Using sigma notation, the integral expressed as a limit is: |\ 2 (5_ ’v'\')

nZoo (=%
4. The graph of f(x) below is made up of line segments and semi-circles as shown
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9 9 9
5. Suppose the f and h are continuous functions and that / f(z) dz = —1,/ f(z) dz =5, and / h(z) de =4
1 7 7

. q
(a)/l—Qf(:c)dm: -2 j Lx) = -2 (V) = 2

9(1)=Oandg—iz3m2\/mmeng(x)= S j:%: i~ - (xa_t&)"/?/ ,&7
\A:-Y%*% ’;.gv\\/z. A,w..
2/

=™ dy
L. 2w = Z(x7r3) +C
5 Z‘.(l* 3>>/”_Q-C, = O ¢ .= “ZZ;E:’/X
E) z

s
2

7. (4 points) Let F(z) = / cost® dt. Use the second fundamental theorem of calculus to find F'(z).
0

2 4
Cus (Xz') .2){ o XX Cos X
( fes eerSn +C [ )
8. What is the average value of f(z) :@ver the following intervals:
(a) [-20,20]

20 > 0
\ § N P 2:[5.‘& = | ’2""“"“}; 40
20 - (-0) 4o 3 2 “ i . >

-0

(b) [0,3] - \ Vidl G ii = 9:.1 -2
*\"“g L T Ls SN B *
3-0 2 =
2 3
(© [-1,2 2 | ix”y”“ o Lk o B l \
X & X . 3 = - 2,
8-~ -\ ‘

k
9. If the average value of g(z) on the interval 3 <z < k is 120, then/ g(z) dz = ( \< ~S> 2L0
3
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10. The function f is continuous on the closed interval [0, 6] where z is measured in hours and f(z) is measured in
pounds. Selected values of f(z) are shown in the table below.

z (hours) 0 2 4 6
f(z) (pounds) 4 k 8 12

6
The trapezoidal approximation for / f(z) dx found with three subintervals of equal length is 52.
A —_—

(a) Using this approximation, estimate the average value of f between z = 0 and z = 6.
Hint: remember the units

52. . 3 rouwva(o
b= =3
(b) What is the value of k? i
3 k = 529 2 s

44k I A = 2% 4+ 22
QIK_;: L~ - S% ’ e pouto

(c) If f”( ) < 0 for all = in [0, 6], would this be an overestimate or an underestimate?

2) N el becoe £ w

(0:4)

11. (Calculator Active) A hot cup of coffee is taken into a classroom and set on a desk to cool. When ¢t = 0, the
temperature of the coffee is 113°F. The rate at which the temperature of the coffee is dropping is modeled by a
differentiable monotonic function R(t) for 0 < ¢ < 8, where R(t) is measured in degrees Fahrenheit per minute
and t is measured in minutes. Values of R(t) at selected times are shown below

z 3

NN
t (minutes) 0 3 5 8
R(t) in (°F/minute) | 5.5 | 2.7 | 1.6 | 0.8
AR -I% =1 -.%

Estimate the temperature of the coffee at t = 8 minutes by using a left Riemann sum with three subintervals
and values from the table. Show the computations that lead to your answer. Justify why you think the
actual temperature of the coffee is hotter or cooler than this estimate. ¥

[12 — La(s:*) S RALLT) + B ‘)X m = 302
left R.5 on decreasin v oveutind of mo‘.a So cp@w %#M*/L-@rb

(b) Estimate the temperature of the coffee at ¢ = 8 minutes by using a right Riemann sum with three subintervals
and values from the table. Show the computations that lead to your answer. Justify why you think the
actual temperature of the coffee is hotter or cooler than this estimate.

N3 -L 3@ +206) +3(p]= 11.3°F

rt RS, o decr. bO Gon WM‘M— O’P WO\I‘W\ 9o W('P“/ o 50(&"( “zvﬁ;s
(c) Estimate the temperature of the coffee at ¢ = 8 minutes by using a trapezoidal Riemann sum with three
subintervals and values from the table. Show the computations that lead to your answer. Justify why you
think the actual temperature of the coffee is hotter or cooler than this estimate.

[1%— Lg(f_f;_:l_l> 42(;1._7\;1.(9 = 5 w«o X q2.9°F

o9t KX |y of woliy o wbbor <5 ho'tar
o Mo 4
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T

. (Calculator Active: Always show the “math” you used, and the calculator’s angwer accurate to 3 decimal places.

A
Avoid approximation before the last step.) Let f(z) = 5lnzx. Approxgat / f(z) dz using the following
. 1

methods:
(a) Find the left Riemann sum using four subintervals of equal length. BArs 5:_;‘- = ‘

%
| (—C(\) + £ (2) +¢(’>)+P(+)} = yeimap

(b) Find the right Riemann sum using four subintervals of equal length.

A ({l(?—>+¢(3) + Blay~ P-(S)) = 22,937

(c) Find the trapezoidal Riemann sum using four subintervals of equal length.

[ —('(,)_;‘Lﬁ.) ‘E_Q)_'_"_‘e@‘) -Q_f),t_géﬂ % 'Q(*)*'&'(’D] /2 5{/9

(d) Find the midpoint Riemann sum using ty(g subintervals of equal length. l q o l‘{
\ [ £+ $las)+ @(3.;’)1—«@(4.3')]: N -
" : A e . N

Yﬁ-—rm‘i‘c Ma‘v\

Hom
3. (Calculator Active) A tank cortains 10 gallons of water. Water is added atﬂa(mek of 4 gallons per minute, but

v\.uj ‘at a rate of v/t gallons per minute for time ¢ > 0. "o " )
i~ k‘
) How much is in the tank after 30 minutes? (F<T e\ = =a : ¥

| o +5‘ 4_\[—.&- & = 2. 4.5 60\/(/‘-0\‘\0 6@\‘1.@:\“)

(b) How long will it take to be down to 10 gallons again? 5 s . 2 K?/?—- - (0 »
/0+f Yaie L e = B g

(c) How long will it take for the tank to be empty? :
/p+§x4—{? =0 Noe £ =40, 5T31SEL mindo

Vfa

¢ 40 min 34 3¢5
fo + 4X-EY =0 C >

14. If F(z) = ¥z + 3 and f(x) = F'(z), then _61 flz)dz = K (Q\) - F (S) (\M F v MAMt;Ar;J¢
(Hint: use FTC1) X ot 5 >

¥ow ~p = A-rml

15. Let F(z) = / sint® dt. Use the second fundamental theorem of calculus to find F'(z)
0

el (A
I b i U R o A

16. Evaluate—/ t +t \£4-)(;§ + (4)‘ 1 20 ><

we FTCL
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17. A particle moves along a horizontal line so that its position at any time ¢ > 0 is given by s(t) = 2t3 — 7t> + 4t + 5,
where s is measured in meters and ¢ in seconds.

(a) (No Calc) Find the velocity function v(t).

P O R A DR e
a2 (2e*=Tc42) _
=2 (- \ Y& —D wmeters par s ecovd

(b) (No Calc) When is the particle at rest? Justify your answer

AFr ceot vubv/v\ v(/teu"\' ) S ©
2 (%6-D(*-2) =0
t = \/3_ s cco
wik. £ = A secendo
(c) (No Calc) When is the particle moving to the left? Justify your answer.

moves P left whieu s o Joc,cuw\:a)
vJL\AC/L\ V> UJL\&V\- Vf/(OCl.‘L'\j 'S v.psa.,“'\\/(__

\/“ﬁ@‘@-‘@ wiew b g5 evheddeesan
6.5 2 1 et

(d) (Calculator Active) If the particle starts at 1 at time ¢ = 0, where will it be at time ¢t = 2.47
Show the “math” that you used, as well as the calculator result to 3 decimal places with units

2.4 i3 &, )
s (z.9) :S(o> + g v (B dt ;4, Y, = v(®)

B woe [MATHLA.L£nInt
2. |
|+ S Ler-14k t4 be = ~2.0T20 wmeKers

: ters o
. ‘r\u— 0‘('\' e evlad et 2.07 %
(e) (Calculator Active) Find the total distance traveleg by the particle between t = P andt =2 He \eb oF ©-

Show the “math” that you used, as well as the calculator result to 3 decimal places with units 5 G_ \ka
£oC oan “o A,GMV" AA\S*M/ - e \ﬁM-fg, S‘aw"

: ' s
1
o P pa("(\‘c\-o e AL 3 naters sdsedtiecn 0 24
(f) (Calculator Active) What was the average speed of the particle between t = 1 to t = 2 %
a2~
_.\_—— \V(/‘/>t>°\"b_ = \5 waekes Gx/ W\L
221 I,
e, ‘ + ~ rsiince -
Nete fwo M3& code, ws e
TQ‘@,JwJ&N:(Wn«T o O =2
L L = 8T8 m/eee
O
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18. Without evaluating the integral, show how to use u substitution to express the indefinite integral /
in terms of u.

S B +5
o AL TE
Lt 2 {
Ao = 4L dx oo g;T?M = = —U:A&k
2 = bXx ¥
z
19. Without evaluating the integral, show how to use u substitution to express the indefinite integral / (41?2_?—5? dzx
in terms of u. . 5
we Axts —> ¥ = LA__:
A = £ Ax = W—=79F S‘
:‘; du = K
. S w=s. L du
= — 3
F{”‘_‘.-s)5 <t Z- WA
20. Without evaluating the integral, show how to use u substitution to express the definite integral / ’ —— dz in
terms of u. !
W= lnx m(e):(u\c:l
du= L L (1)=1lmw =0
o \
o [ laxdy s (waw
A
\ (8]
21. /a(2x+ 1)(z® + z)° dz
1
W= X"-t-)( 2 %o 4
3 u 2t
duz 2x 4| x gk & f T B 2
4 4
= z o
u.(\) = |7+ l= 2
fv\(s) =545 =20

8T
2 [ T e
w= x5t
Sz Rx SX

N Va
,,% AT P I W A v
4 M = Bx A’X
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23. Let g(z) = / f(t) dt, where f(¢) is the function graphed below on the interval [—1, 3].

. : —\>$Z< .1-l 2 3
: 4

L8
z

Answer the following questions about the function g.

(a) (3 points)

I
vo-n= [ #H K =0

-\
i 9(0) = §T£(P)At = 2

| I | v\ o -
ii. g(1) = IR & = "L Tqgry T o
I
(b) (3 points) On what interval is g increasing? Justify your answer.
i - -+ . d
Sinwe g’ £ : 1 — %
- ‘2 -

3 ve e (1 ,3)

(c¢) (3 points) Does g have any relative extrema? If so, for what value(s) of 2?7 Justify your answer.
’ ( ¥) C/\A,c«da” S-rvw\ \«-—la <o pes @
S0 r.cl WA ‘R aﬁ '5—\) = - 2

(d) (3 points) Does g have any points of inflection? If so, for what value(s) of 2?7 Justify your answer Y,
. ) - w
oL & when e v o chonny oy Bvipe W@
P
s"v\_: 3” 2= .(_\/ w & ‘vo‘Q Qp/ Q(M—&"\Oc L‘ A’

ok (O,d,;) o~ ‘X(\/ ';>

24. Let f(z) = / (t* — 27t) dt. Determine all intervals on which f is concave down.
-2

fr(x) = x*-27 %

BV) Fle 2 2
0“(x) = 3x> 27 = 3 (x™-1)

, £l o

?/ = —_‘;) =2 ‘} = (—"'n?)
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25. Evaluate /

33z +1)% dz
-1

Hint: Use u substitution

area of region A is 4, the area of region B is 19, and the area of region C is 21. What is the average value of f
on the interval [—7,8]?

(¢

26. The regions A, B, and C in the figure below are bounded by the graph of the function f and the z-axis. The

November 28, 2021

e
%

‘u

4 +3)

i

a4

-
-

¥
an] - { S A
~ 2l ——t £()ix = —{*‘1 +19 f'l«\l
N \;~\ [eX -1 4, IS
SR . 3 2= bl am
Nk s ¢
(io¢‘°"">

position z = —3 at time t =

27. A particle moves along the x axis with velocity given by v(t) = 4msin(2nt) for time ¢t > 0. If the particle is at

, what is the position of the particle at time ¢t = 1'7

x=5 (%)= v(«-)&t = 2{ stew du = -2 ws (2mE) + C
— 2T L -2 ws (zrr%>—&Q=’5 4
RPN, < =35l%
L dn = “4wdt s(£)= - Leos (zw+t) - 4 -
\& s (L) = -2 <05 (20d) -4 = \-d="
m Sz (o s -- 2
/ \M((\(k %Letg /5

f(z) with g(2) = a, g(3) = b, g(14) = ¢, and g(15) =d

Express the value of / zf(z® — 2) dz in terms of a, b, ¢, and/or d

j L(uy do = ) fww\u

“
Y bcw) - 40
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