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MATH 1131 ExamMm 3 PRACTICE PROBLEMS
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Sections Covered: 4.1, 4.2,4.3,4.4,4.7,49,5.1, 5.2, 5.3

Read This First!

e Please read each question carefully. All questions are multiple choice. There is only one
correct choice for each answer.

e The exam will be 50 minutes, timed, and administered via HuskyCT.

e You are not required to use Lockdown Browser, ProctorU, or similar video proctoring. In-
stead, questions will be aimed more toward measuring your conceptual understanding of the
topics rather than your ability to compute derivatives, antiderivatives, integrals, limits, etc.

e Calculators, books, and notes are allowed on the exam, but you are expected to work
independently.
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Math 1131 Exam 3 Practice Problems

1. Which of the following is the absolute maximum value of the function f(z) = x;:_ 1o the
interval [0,4]7 ,P ()( ) (*z*q) - x (1x) 2’4"4
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1 1 1 X + ?.
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2. Find all value(s) of the number ¢ that satisfy the conclusion of the Mean Value Theorem for
the function f(x) = 23 on the interval [0, 3], if any exist.
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3. Find all value(s) of x where f(x) = 223 + 322 — 122 has a local minimum. (O(’B ))

\3 © 21 F(x)=6x L= 1T
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4. How many inflection points does the graph of f(z) = z* — 822 — 7 have?
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Math 1131 Exam 3 Practice Problems

5. Below is the graph of the derivative f'(x) of a function f(x). At what a-value(s) does f(z)
have a local maximum or local minimum?

(A)Y.ocal maxima at —3 and 2 and local minima at —1 and 3
(B) Local maxima at —1 and 3 and local\minima at —3 and 2
(C) Local maxima at —1 and 3 and local minimum at 2

(D) Local maxima at —3 and 2 and local minimum at —1

(E) None of the above

6. Referring to the same graph of the derivative in question 5, at approximately what z-value(s)

is f(z) concave up? o £ >0 &3 £ i"‘(.V'CNf/\j (:?, v .()

(A)z<—-landz>15 (/7"|/O.<Z) and
B) -l<z<?2 (’1-6/6“)

iC) }2.1 <zr<.8and z > 26

(D) —co <z <0

(E) We cannot determine concavity of f(x) from the graph of f’(z).
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Math 1131 Exam 3 Practice Problems

7. Below is the graph of the second derivative f”(x) of a function f(z) on the interval [—1,3].
Which of the following statements must be true?

)

y=f"(z)

u
(A) The function f(x) is concave up when —1 < z < 0. i} >0 W v
(B) The derivative f’(z) is decreasing when 0 < z < 3. ‘F ( N l/\.(/v-( v
|
(C) The function f(x) has a point of inflection at z = 0. 'P ' c‘/\bt\ﬂﬁa Fh - ke

- !
(D) The derivative f’(x) has a local maximum at xz = 0. OL\V- \/0\"'\\/{ oﬁ qC

l/m J +o —
(E) A1l of the above. C Vﬁz, +
(; | C[/\zmﬁu/\ )

e v~

8. On which interval(s) is the function f(x) = 2* — 623 + 1222 + 1 concave down?
(4) (~oc, D only  \(B) (1,2) ouly }(C) (=00, ~1) and (2,0)

(D) (2,00) only (E) (—o0,1) and (2, 00)

D)= dx - IRt 2ux s
P‘(Y) - \ZX’L“SQ)\ +14 = ]7,(7(7‘/370r &)5 2 (X/Z)()vl>.:o

A= 2
o e (21 | (1) g
'PH\ %__ — ;
Ll | gl

g = A |

| “Page 3/of 8
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Math 1131 Exam 3 Practice Problems

9. Evaluate the following limit: o
sinxz o !

xli%h x2 ;S e (—ll‘JDfr,Oul(S;

(A) 400\ (B) -0 ()0 |wm Sinx fi"f\.‘ Cos x

wA —
Yot A 7 +
(D)1/2  (E) —1/2 X @I N2
- \\_!— . . :}- ¥ X
o} N

10. Evaluate the following limit: 0"

1—sinz % O ( (Y -
> .':5\\/\5/& LHOSIO(J"‘§

im
z—7w/2 COST

i m

- ¥ [ —cogn
- — - 0
D) -1 (E)1/2 ®IG e XY ok —

1
11. Determine the number of inflection points of the graph of y = 2 — — on its domain.

] ) ) o, ,}_
(A) 0 (C) 2 (D)3z(E)4 \/:2%*’;7._»*/’ 3

\/|2© ()fDNE" A=0 o, 2:;1'9 )cfs-:‘))x;‘

\Va (‘0"/0)3;-:(0/') [(-[1‘50) L

I P PO b s
7~ Dv"' ‘7l (V\'o 0]:: [ /w -

YIv & "R avteies Srer

12. Find two positive numbers x and y satisfying y 4+ 2z = 80 whose product is a maximum.
(A) 24, 32 (B) 26, 28 (C) 20, 40

W}GN\" te (D) 26, 27 (E) None of the above
P(:Y\\. DJ;M/\ __{_/LX -8D - 7/ ol X?’ZXJ So
P(x) = x(30-Tx =30x-LxT 9 mexmize on (ozq"B

! _ _ -0 CW‘DNE)
k(\() > %Q/?(;(?b gz 26-Tx = 36-40
=R

\Af‘}‘ ;qo

A Jonr T Page 4 of 8
% 4 0

f‘dkﬂ; T< i\%,@wuw/
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Math 1131 Exam 3 Practice Problems

13. A certain function f(z) satisfies f”(x) = 2 — 3z with f/(0) = —1 and f(0) = 1. Compute f(2).
(A) =3 (B) —2 \(C) -1 5
D)1 (E)3

rF‘(?C)’, (Z'X/%XLP’C £lo)=-C=-\ %r(ﬂ) Z”‘zx /
So B(x) = x Tx3=x+D, Ho)z D= | 2R X- L7 e |
2F(2)-4-4 -l = - |

—_—
J—

14. Below is the graph of the velocity (measured in ft/sec) over the interval 0 < t < 60 for two
cars, Car A and Car B. How do the distances traveled by each compare at over this interval?

v(t)

20 T t
Car A
154 ar |
101 :
a /
5 T \ /
< |
= : : , , ; t
10 20 30 40 50 60

blwr aven \O%XY-
Hraawn \r&&)

(A) Car A has traveled further than Car B (
(B) Car B has traveled further than Car A
(C) Car A and Car B have traveled the same distance

(D) Cannot be determined because we don’t know the equations

of the cars’ position curves

(E) Cannot be determined because we don’t know the equations

of the cars’ velocity curves
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Math 1131 Exam 3 Practice Problems

15. If we use a right endpoint approximation with four subintervals (i.e., Ry), then what is the
resulting approximation for

4
/ f(x)dz?
0
Yy
1+0-z-4=-4
T
i

S
A)2  |(B) -4\ (C) -2
(D)o (E) -1

) {
16. Evaluate the definite integral / (a: +2x+1)d ’:—'— X +XJ
—1

T T

(D) -5/3  (E) 0
—_— - Y
v =2
3 3

—
e ——————

3

3
17. Assume that / f(z)dx = 4. What is the value of / (f(z)+1)dx?
) —2

W1 B5 (6 = f;;(x)dxﬂtj‘j\ol

44 ((3 ’(’Q)
Y ;j_

\

Il
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Math 1131 Exam 3 Practice Problems

¢ L
18. Which of the following is the derivative of the function _ﬁ( X) = 9 (A ) W H/\ n (X); X

2

@= [ 5 g 9(><)zj’<t§7|00 £

2z 1 2z

W) W Oz So Py ) 3(“)
1 2z

@) 5 ® 5

1X

S
\ Sl C |
19. A box with square base and open top must have a volume of 4000 cm?. If the cost of The
material used is $1/cm?, then what is the smallest possible cost of the box?

7} (A)$500  (B)$600  (C) $1000

/\/ ﬁ (D) $1200 \ (E) $2000
Vi~ U\OOO cost =~ (g[)(avw\ o eothoen s A&J)(qooo 2 \€°°0
K

b G o
N . toeo = ey 5 Clx) = w4 T %

X C'x )7,2 ,‘ﬁ’i‘,bOrDHr-yx ”0,_/29 hgue\rio 20)
20. Find f(x) if f'(z) = 322 + = for:1:>0andf() ’213)>O / ’
/

So At AWt

- \7.00
> ((10) =120

\_/

(A) 2° +2Inz (B) x3—1+3 (C) x3+2lnx+1
X

(D) 6z +2Inz —3 (E) 2 +2Inx +2

L) ex® 4 Llnx+ C -
C(Vz v Un\tC = | TC = 3 2C22,50 p(ﬁ)/izk)(}&

21. Which of the following choices for the function f(z) would yield a situation in which the limit

could be evaluated using ’'Hopital’s Rule? .
Wy DNE e (
\}NSMS\ V= »ﬁ A0 D ; Ly .
~ \\V‘ T—y00 gg2 - ) I f

*
T B) e C%x ; - b

(E) All of the above [-i L’//

L \\/\»C:éQ v Vi (g X DNE

K X 599
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Math 1131 Exam 3 Practice Problems

What is its maximum velocity

%’Faiﬂ 14

22. A particle moves along a line with velocity v(t)
on the interval 0 < ¢ < 27

(A)1—1In2 (B) 0 ,){l Z'E-Ll o
(D)m2-1 (E)In5-2 (0= 0
k—
(0)= O-lnD:0  v(?): Z‘\V\(S>%©.’56\ Cv .L\—L—],\(,i(

V(‘S‘ZI-—lV{Z\’\:_O.”S | WA R SEVM A n
23. If f(1) =9 and f/(z) > 3 for all z in the interval [1,4], then what is the smallest possible value

of £(4)7 WS no W ‘T\/(C>f M) R Some C i D/“l/Sb

a1
(A) 19 EB) 1% (C) 12 )= Feo) -Xz(\)
(D) Cannot be determined (E) None of the above s, _y(qs - yl(c)+¥(l)
23N FT
23N = iy

—_—

24. Using the table below, identify all critical numbers for the twice differentiable function f(z) and =
determine if each critical value is a local maximum, local minimum, or cannot be determined

(CBD).

e =T 322 0 |1 a6 Y o xS, T8
Colve M)rO)

(
l
\
\ o

: wd 7 Xeer
) | s ®@ 1|30 2 3&(,‘/ es‘Jf,

— 1 — ¢''>0-> loc mun

WM CpP ™A
7</2 pmez X0 T <o 3 \aC moX
(A) Local max at 1 and 4; local min at —7, —3, and 0; CBD at —2 and 6 g\! —O-’)CSD

(B) Local max at —3 and 0; local min at 4; CBD at —2 -

al max at 4; local min at —3 and 0; CBD at —2

(D) Local max at 4; local min at 0

(E) Local max at —7, —3, and 0; local min at 1 and 4; CBD at —2 and 6
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