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PR, TEXAS A&M UNIVERSITY MATHEMATICS
o) AM College of Arts Ax = b-= Math 142 - Spring 2024
. & Sciences N WIR 10: Exam 3 review
Problem 1. Estimate the area under the graph of f{#} == #? + 5 on the interval |i.5! using
Reimann sums and with 2 rectangies of aqgual width., Sketch the graph and the rectangles and

show your Riemann sum formula. . - S
(1) Use a right-hand Riemann sum. ‘F ) = X'+ ,y n=
AX = lﬂ\. = S;I = 4 =2
e = = t
AX:],

\lss

RZ.: -f(a)-ol + -F(S)'?—
= (WD + (30

& = g8

. \
i
(2) Use a left-hand Riemann sum. Cb @ s

\y)_ X¥ L, = -FCO. 2 + F(’.:»)~2.
= (@D + (wWE)
T Yo
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4 Rt n=4

Problem 2. Approximate / (22? — x — 2) dw using a right-hand Riemann sum with 4 subin-

—4
tervals of equal width. Show your Riemann sum formula. What does your answer represent?
What does the definite integral represent?

¢
= b- B S (—-‘-\') _
J(Q—x‘.x-z) Ix o= s + ‘% =%
——
L 4

VDO O ©
u
2 e yax o FoN-2 £ Fezp)or + 62 Lo
LA
= ,F(—z).z + -F(o\)-l + ‘F(L)’Z, + ‘F('q')“" = Ry

’F&) = UFox -2

x | foo Ry = (B + (0 + (DR)+(COGE)

-2 8 Ry = F2

0] -2

2z Y4

o 26 ‘d'ouv aAnlney ! A,PProx'.vN.\'e net avea

Jaft,,g\’e ;n\—eax—-x 3 exnd- nel Aaves.
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Problem 3. Use the diagram below to calculate the following:

Areant Aol Areanft i 2
Aspa of Fiis 10 Aauint
e o4
P N /
v @ \\ / /
| : D X —axis
/l 2 . - —
PL T m o e O VL
S (4=o)
4
/
/ =0

M) [ f@dr = B+c+d = &5 + (-2) + (v3F) = \as

LA+&] + YZ (c)]

® [ 4102 s = / 1@ i

H(r+BACN — D

h

(—0'3) +C‘2$) + Q,C-)_) = =18

4(-03 +2.5 —2) — (o*s)

1]

= 0:'05

(4) When finding a left-hand Reimann sum of f(z) on the interval [m, 0], will we get an over
estimate or an under estimate if m is halfway between g and 07

@+ - -
.

over thmate
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Problem 4. Given/ xdx—7.5,/ r2dr = 21, and/ r?dr = —, evaluate
(1) (42 — 9z)dx
foms w
= SH—)("AX - ST’(‘IX
oy "
= 4 gx"}x - 9 SXJX
| \
= 4(2) - 9(3-5)
= lo:S
¢ ‘ g
5 i -t
(2) / (—4a?)dx
' S
= (% gxux tr =
[ -~ (% S &kt ), &xl"b‘
\ W
- (- + -4) (&
= (-w) (=D D ( 3)
= — 165:333
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Problem 5. Evaluate the following integrals. 3

= |/
QN RCTESINNVERIPANE 5 a3+ 3 + 1 tet d
0 —— ——— —— T~
] d 3’},° t =3
< %t 4+ Bt Lt 4 oe

L

u
k=s
Y% 3 3/ 3 o
- 3.3 2 (3 T2 +o+?;.0@
-[Tr + 3 +3C )‘\'6] [‘-r d

3

(

v
4
v

© 5 AAXO“(")) = ;E
(3)/2 2z In(5x) d e e
e I O ( ()‘*
| .dx = '.‘; & 1 | = 3 &ln(&%§ x,
- gg htsd 2 (x)(w(&)) 3
2 2
\u-= [ (s x=2, w=ln(19)
p e A = J;)(de)= i‘”b‘ x=e, w= m(se)
5 | de (Sed
= z hl: . = § l"\ ‘W] = E IV\ \lv\(se)) - §lm||v\(to))
2 =~ =~
\Lz]v\U"’)

lntw)
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30z + 3 - Ax
(4)/10x2+2x—4dx S 2(5x"+x-2)
W= 5)(1—\')(—-2.
AM: \Ox+|
2e5 — 4 - 2(-2) dAx
(5) /651—1095 du - eg‘ —10x
Sx
w= ¢ ~—1\0x.
SA
An 539‘ -0 = SCe -Z)
&_
(6) [(2° 4 dx)e® " +207* gy
19 -2
U= X +20x
da _ 10XV 4+ 90(20) =
o (29

Math 142 WIR Page 7

3(0x+)

\O (Xq -U-bQ



Math 142 WIR Page 8



& Q: w= X av\r«( h"'; Hr

Problem 6. A box with a square base and ai{ open toE\)must have a volume of 216m3. Find the
dimensions of the box so that thamount of material is used to make the box.
o )
INIMNK -

9\4\11{_“ AYen -

D want S = )(""-\-Lb(%

xla

3
v know V = x"‘gs 2l m
L.W
= 2lb
@ \a - e <«
SCO = X+ . (e x>+ W) | x>y 86t X
X
Mminumize \ng) = xX*+ Qé‘-h(-'\
(® Snkervd : X7o 3>°
[0,00) 2—\:% = X<0 ov X>O
0,00
-2
® Cledur: &) = x — B64.x o - 8
- 2x - 8 _ o x
S 2x? = REH
3 -
one cv on ntavd (o) X 452
Al or 2ad deCvdhve Yot x= 3Juzr

S’I(x) = 2 -—8&.‘. (_7_).)(3 < 92+ 2_@2*) ( )(\/]‘}‘5603
SIICQ)'-%:.) = b - v
N

x‘&
C7U ‘ul P
MuA IMa -

@ AngaRe! B el e FEom X J:Som X 2-320m

L w Wi
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Problem 7. A rectangular garden needs to be fenced. There i

vailable for this project.
¢
fourth side will be constructed with wood fencing at a cost of $6 per foot. Find the length of the

9
Three sides of the fence will be constructed with wire fencing at the cost of $2 per foot. The
sides as well as the area of the largest garden that can be fenced in this way.
40/

W »x (D wank A = X\a'
e"}.é ¢ know: €= X () -\-at(z) +x(z)+3(6_)
\;‘\{" C-= WX + 83 = 2o
X
>

Ux = 220- 9%
@ (X: go - 9—\3,\
gy = Sopey
X>0 ‘d>0

A e AC@:
@ Fnten vl

9‘0-1(‘70

(o )] %72‘&

24y < 80
z‘a Z40
CIEAWIR

/ - - z S(4= =
e KiCp) = B0 =y =° &%
w\’u\: @ > Cu ek be e

©,

)(: 8‘0-’1%:.""0
A'N. vanﬂen cn be 20,{.’4,)— » 4O ]ﬂn\—

bl @rec = (2 (uo) - %oo f*
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Problem 8. Use the graph below to find an£ absolute maxima)o n each of

the given intervals. Is the extrema a maxima or a minima’

(1) [-8,6) ,
Aoso\lte maxims @ NO
Abs - Minime = NO
(2) (0,1)
0 o 'Ab; MaX: NO
AR min: O

e 2 Afl‘;m-g

Aot min > N°

(4) [-8,—1]
. . Mot o -
A& min =3

(5) [_67_1]
‘ ’ MR e = 8
Mg, min =Y
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Problem 9. A lawnmower company’s marginal profit is given by M (z) = 35¢7%91% dollars per
lawnmower, where x is the number of lawnmowers produced and sold each day. The profits
earned from producing and selling 120 lawnmowers each day is $300.

(1) If the current production level is 250 lawnmowers each day and the goal is to increase
production to 275 lawnmowers each day, how will this production affect profit?

(2) What is the profit earned when 200 lawnmowers are produced and sold each day?
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Problem 10. Use the graph of f(z) below to answer the following questions.

_2 i
W) [ fla)de =
0
@) [ f@) dr=
@) [ f@) dr=
5
@) [ sl de =
6) [ Sl dr =
0
6) | fa)do=
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Problem 11. An open box is made from a 10-inch by 16-inch piece of cardboard by cutting out

squares of equal size from the four corners and folding up the sides. Find the length and width

of each square so that the volume of the box is maximized. What is the largest possible volume
of this box?

lo
. T , @ vanl- V= Lol
X 5 X = C\b-u)(\o-b‘) X
x T
° -~ . 1 = lbox -52x* 4 ux3
::} ‘ krnos' At need 4 conthvaiak Sincae
'Q” V w &‘YQ«AK ov\\n M ‘l’lﬂﬁ& B[—x
l‘-’— lb-2x ’
W= lo-2x lq\\ @ Mmaxs =€ VCx_)
he X \_m.l‘ (®) Wrewvd: X>0 2x <10 | 2xK\6

(0,8)

() Clada: [V6| = 160 - 5202) + w(3e) =0 |
= %(40 - 2bx + 3x>) =0 ,

40 - 2bx +3x* =0

x= t2bx J(-26p- u(3X%0)

. 2(3)
Ov\\a \C\l A (018) = s+ dewvdive bed- / N
et ? v T A i
x_

) e O~
@ A’y\w-(: S»lu.a((., Shoul 4 be 2x2 M.J/c.b&

lvgad vle : (D) (lo-w) (10-4) = 2(12)(L)
= 4l e
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Problem 12. Find the absolute maximum and the absolute minimum values for the following
functions

(1) f(z) = 2® + 42 + 4 on the closed interval [—4, 1].

(2) f(z) = (5—xz)(x+ 7)? on the closed interval [—9, —5].
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