University of Connecticut
Department of Mathematics

MATH 1131 PRACTICE PROBLEMS FOR EXAM 2

Sections Covered: 3.6, 3.8, 3.9, 3.10, 4.1, 4.2, 4.3, 4.4, 4.7, 4.8, 4.9

Read This First!

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

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

e On the exam, please carefully check all submitted answers. The submitted letter answers are
the ONLY place that counts as your official answers.

e You may use a calculator on the exam. No books or other references or are permitted, and
you are expected to work independently.



Math 1131 Practice Problems for Exam 2

1. What is the recursion from Newton’s method for solving z? — 7 = 0?
(A) s = (0 = 92)/ 2 =) | (B) s = (2 4+7)/ () ] () s = (2 = 7)/(200)
(D) Tnss = (322 +7)/(200)  (B) g1 = (322 — 7)/(22)

Xner = X ™ m L
I ’P((X./\) B >(
—3 ><l/\e)/( - wo

Q)(xw}: Ko F g &;;9
Flxg = Zxa, P
_ Xa T+ -
2. Find % [sin(lnz?)]. RO
— cos(In(x)) ln —2sm(ln( 2) cos(In(z))

(©)

222

\@ ) None of the above

[s,m(lw - cos (nx )G{XD ( 7‘)}

= Cosllnx )’X'L x )

o5 (lnx?) - (Zx)

}&DAM:Z@MJ

— o 3

\)

d
3. Find — T [log,(32)].

(4) 3:1:1114 |( ) £U1114 (©) %
(D) xliél (E) %

2 !
OQKDD% 3“>] 3x | qm@x = 2y XnY
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Math 1131 Practice Problems for Exam 2

4. The size of a colony of bacteria at time ¢ hours is given by P(t) = 100e**, where P is measured
in millions. If P(5) > P(0), then determine which of the following is true.

V'L k>0

7f\ P'(5) <0

e
AL P/(10) = 100ke!F

(A) I and IIT only. (B) I and II only. (C) I only.

(D) M only.  (E) I, 11, and III.

T P incweasin 5o k>0 |
. Py - \<P(g)> Since >0 anh, Pso = (e )N

lolc

/_\E, P(JC>—']DO 148, _> P’(\O)’\OO\F& %

5. Suppose that the half-life of a certain substance is 20 days and there are initially 10 grams of
the substance. The amount of the substance remaining after time t is given by

(A) 10e'%%  (B) In(10)e*/1°  (C) In(10)et/1°

(D) 10e —t1n(2)/20 (E) 10615111(2)/20 = (7/0)

y=he’S ATl AF t=l0, y=f. S=10¢ .

\ ) ,!’L: ezom_a Z©f<°\\/\1
> e, [y
Oe

Z\V\‘i

Y = T e
= ke —lnl

O

6. Atmospheric pressure (the pressure of air around you) decreases as your height above sea level
increases. It decreases exponentially by 12% for every 1000 meters. The pressure at sea level
is 1013 hecto pascals. The amount of pressure at any height h is given

(A) 1000e'"  (B) In(1013)e"/12 (C) 101305971000
(D) 10006—}1111(2)/20

B
y=he hlold L e oo, v - 08TA
S 0. 9% (Jer?) = Wde e

(E) 1013eh 111(0.88)/1000

ﬁ 0387 € 1o lo g8
= nl093)" looolc 2k = oo

i lo.33) In /.

Sycloke
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Math 1131 Practice Problems for Exam 2

7. A particle moves along the curve y = v/z# + 11. As it reaches the point (2,3), the y-coordinate
is increasing at a rate of 32 cm/s. {Which of the following represents the rate of increase of the
xz-coordinate at that instant?

(B) 9 cm/s (C) 27/2 cm/s

(D) 67/4 cm/s (E) None of the above

52 (32) = 4@ 5

= 3,70 g Sdy .

> 0/4%/%( dzf -

Wl\w\\é Ly = 5 Z/{%_:Z? Cunfs
dl\J =L

8. Water is withdrawn at a constant rate of 2 ftia’?mm from an inverted cone-shaped tank (meaning
the vertex is at the bottom). The diameter of the top of the tank is 4 ft, and the height of the
tank is 8 ft. How fast is the water level falling when the depth of the water in the tank is 2 ft?

pox il
Remember that the volume of a cone of height h and radius r is V. = =r2h? _
( omemb g sV = grh?) Wol

qr L _
- ﬁé\ﬁ

~o o O{fc

E;C_— X L

¥ ‘ 16&)&3—2

9. Determine f”(z) for the function f(z) = h;;; —j -2 =1 dl/h
O -
(A) -1 (B) 6lnz ©) 1—-6Inx d ot
212 x? t ) f—LA A §
21nx &E/’V_T
(D) —_— (E) None of the above —

Z/’meleB X~27<|\/\)<

SE —

£ IaN
[‘@,]w\ﬁ‘l— ZX’:Z)I(Y“> - leg[x /?’X)V\XJ _k,\/6\\f\><
N ;T

HZ|—Z|V\A+’Z, L]Fage%\mx>j_?7‘£"|’2\wx *Z\V\y
% * ' %"
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10. Use the linearization for the function f(z

Va3 42z + 1 at x = 1 to approximate the value
of f(1.1).
(A)161 LX) LU (x-1)+5(1D)
Va2l =
(D)Q ()16 (x (X F2x+l) /(5x2%2)

f () ;J/Z(H’ZH) ’1(3#2,)
-2 (A )3
=) £(H)ﬁiﬁ_(hl):4yu>(H“H‘fLU) :%i@)Dﬁ’L
- L, e
X v R

——

11. Let f(z) = 2% — 10. If z; = 3 in Newton’s method to solve f(z) = 0, determine xs.

A)1/2 ’ 19/6] C) 15/4

(D) 12/7 E) 17/6
Plx)="7x = Nl):é
(1) =9-1o
Sy . T )R, 19
- = —==%""7C - Z
X=X By 70T ET) e L
12. Which of the following is the absolute maximum value of the function f(z) = ﬁ on the
interval [0, 4]? (x2+4) -] ~ X(Zx)
1 1 1) £ Zru %
W ®; (O <)
, _ TxEyy
(D) 3 (E) 1 ( 2yt

C[f‘({’jj:gt' X“L:Ld\ﬁ x>
(Unom never 6)
DV\\7 G AL ov e N E@ q] X =1

O
i
F (1) = if?'rq -
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Math 1131 Exam 2 Practice Problems

13 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.
l) E— Co«\)-', S A [o,’g} N4

V27 V3 '
(A9 (B)VZT |(C) V3 L) F MPFLle on (0 3)

D)3 E) No such value of ¢ exists.
F1lc) = BO)-Fe So MVT oppltes
’S—O r_DCz 6
9o %z—oz_agci:_,,o,-gc _ 3> C2-
-6 C>- 3 VLoﬂ" /N

o, )
14.  Find all value(s) of 2 where f(x) = 223 + 322 — 122 has a local minimum. ( )

\3 © 2.1 (=)= 6x 6= -0
~EGctpx-1)

= 6lx- Door2)=0( Ko
Ko | -T cwh. B

7~ v - ’JToJ’ /

Pix)z 11x+4- £
Q“( 2V 2-18<o o &< loc.omanx

15 How many inflection points does the graph of f(z) = x* — 822 — 7 have?

(A)o  (B)1 ‘(0)2! ?:(x)s qxz—lgﬂb Cof~\)3<€)
£

a
™ bl hon 1’«>on\/\%_l ()
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Math 1131 Exam 2 Practice Problems

16. Below is the graph of the derivative f'(z) of a function f(x). At what x-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

17.  Referring to the same graph of the derivative in question 5, at approximately what z-yvalue(s)
is f(z) concave up? oy £ s 06 £ i"‘(.V'CNf/\j (:'L Tndvve _()
\d
(A)z<—-landz>15 (,’L.|/O-<Z) ad
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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18. Below is the graph of the second derivative f”(z) of a function f(z) on the interval [—1,3].
Which of the following statements must be true?

Y

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\ﬂﬁ&’ Fh- ke

- !
(D) The derivative f’(z) has a local maximum at = = 0. OL\V- v\ ¢ oﬁ £

(B) W1l of the above, Chavaes + 4o —
fjA v (; Vﬁt U /\ o X))
e /

19. On which interval(s) is the function f(z) = z* — 62 + 1222 + 1 concave down?
(A) (—o0,1) only \(B) (1,2) only (C) (—o0,—1) and (2, 00)
(D) (2,00) only (E) (—o0,1) and (2, 00)
| T e 1
M)z Ar - e tux (5463
Py) 212X B6 & #2U 2123 2)7 2 (x-2)(x) 20
iy ARN= 2,0
[z&g,ﬂ (\,7—) \ (7’/ ) ,

%\
el |z Z
\

ad
- v |
















Text Box
2


Text Box
19.


Text Box
18.














Math 1131

Exam 2 Practice Problems

20. Evaluate the following limit: Ca
. sinxz 9 C o ¢
= My Splhul ¢
xli%h x2 O K [”D“' 5
(A) o0\ B)—c ()0 |im Sinx CH Lo Cos x
, - _
D) 1/2  (E) —1/2 W™ x™ et 2x
Vo
- ' _!— . i =2 x> 0
o N
21. Evaluate the following limit: « 0"
l—sinz O ( Fu ! § -
zlgrl/Q cosxT /5 VoA L Hoslo( ’
(MO0 B)1 (O 4o0 Ly (X EF L, o
AT o — C
(D) ~1  (8)1/2 I XL e =
1
22. Determine the number of inflection points of the graph of y = 22 — = 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;‘

< (—D0,0).:%.\CO/[) I(.[,éo) L
I P,
' % VY bk 22l (o ”Lml /'”f’
”s YN 2 M avg;h)“’r

(A) 24, 32

WM B (D) 26, 27

POY\»/ N;M/\

(B) 26, 28

Find two positive numbers x and y satisfying y + 2x = 80 whose product is a maximum.

(C) 20. 40

(E) None of the above
+1x =80 -

7/ P XO’ZXJ So

P(x) = x(30-Tx = 30x-LxT  posmize on (2,40)

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

DTS
M }\‘V\\/\ T ¢

,l_‘ ¢ 0

g%

-0

f‘dkﬂ; T< i\%,@wuw/
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24. A certain function f(x) satisfies f”(x) = 2 — 32 with f(0) = —1 and f(0) = 1. Compute f(2).

(A)-3 B -2 |0 -1

! ) %) - 32
'Fr(?f)" 25~ %X L‘I’C/ £ (0) :C= —\ > ‘P(i()-— Z)C‘“Z)(—!
So B(x) = x - '—]L;<3-"XPD/ Fleo)=D=| )= X~ 17,7{3' X+ |
413(7,);(1—14 -Ly] ;_/_l_

v ey
25. A box with square base and open top must have a volume of 4000 cm®. If t{c cost of the
material used is §1/cm?, then what is the smallest possible cost of the box?

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

@ (E) $2000

7L;C‘° Cost - (5D (avem of bothms sides)

000 .Lkl_goun
Mubo . }Ql-i"qj(y 5 CC?() ¥ +ul‘?(- ‘?‘L P..___E
'k )z Ix ,1%9¢DFDNL4xX9 x 210 hg;:‘::;?:h
(z) if f'(z) = 322 +—f0r:r::-[lEmdf[} %)>O u/'.«/ -
guv&w"r\-’\"-"w

(A) z*+2Inz  (B) LR (C) .r3+21n:r+l
@I

-\7.00
> (1) =1L

(D) 6z +2Inz -3  |(E) z° +2Inz +2

L) exd+Llnx+C
-D(\\D\f*w‘w\“fc - | +C = 3 2CzZ,50 Pfﬁ))j_z;"iﬁ}-

27. Which of the following choices for the function f(z) would yield a situation in which the limit
could be evaluated using I'Hopital’s Rule? ‘"
e D NE w
\“ﬂgmg‘ N (€ RS T / Ly o F
",L e r—oo T2 - oo

%308

[;{74 (© ¥ W:;ﬁ,c Hx) = oo

(E) All of the above i’\ 7 —

M\ Vi o x ONE
bt %%
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Math 1131 Exam 2 Practice Problems

What is its maximum velocity

%’Faiﬂ 14

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

(A)1—In2 (B) 0 ,){l Z'E-Ll o
D)Im2-1 (E)In5-2 (%0
k,
()z0-D:0  v(D:2-n(S)=6r8 & Cvit & in (]
V(\\:I"‘V{Z\'}(_O.ﬁ) | VWA R SEVM A n
29. If f(1) =9 and f/'(x) > 3 for all x 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(q) - 3{'_'((.)1-—?(])
23N T
Z3(HN = iy

—_—

30 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 XD, 8
(e M)rO)

(
l
\
\ o

: wd 7 Yeer
o) | s ®@ 1|53 0 2 3&(,‘/ es‘Jf,

— 1 — ¢''>0-> loc mun

WM CpP ™A
7</2 pmez X320 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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