Calculus I: MAC2311 Name: KQUI
Spring 2024 J

Exam 2 A Section:
2/28/2024
Time Limit: 100 Minutes UF-1D:

Scantron Instructions: This exam uses a scantron. Follow the instructions listed on this page to
fill out the scantron.

A. Sign your scantron on the back at the bottom in the white area.

B. Write and code in the spaces indicated:
1) Name (last name, first initial, middle initial)
2) UFID Number
3) 4-digit Section Number

C. Under special codes, code in the test numbers 2, 1:

1 ¢ 3 4 5 6 7 8 9 0
e 2 3 4 5 6 7 8 9 0

D. At the top right of your scantron, fill in the Test Form Code as A

e B C D E

E. This exam consists of 14 multiple choice questions and 5 free response questions. Make sure you
check for errors in the number of questions your exam contains.

F. The time allowed is 100 minutes.

G. WHEN YOU ARE FINISHED:

1) Before turning in your test check for transcribing errors. Any mistakes you leave in
are there to stay!

2) You must turn in your scantron and free response packet to your proctor. Be prepared
to show your proctor a valid GatorOne ID or other signed ID.
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It is your responsibility to ensure that your test has 19 questions. If it does not, show it to your
proctor immediately. You will not be permitted to make up any problems omitted from your test after
the testing period ends. There are a total of 105 points available on this exam.

Part I Instructions: 14 multiple choice questions. Complete the scantron sheet provided with your
information and fill in the appropriate spaces to answer your questions. Only the answer on the scant-
ron sheet will be graded. Each problem is worth five (5) points for a total of 70 points on Part I.

1. Find the equation of the tangent line to f(z) = "3—";3 at z = —1. \

‘ -3
(A)y=-2z+1 =‘§z_1 Xy Yy
C)y=3z+1 (D)y=3%z-1 C-1 y &)

Find slope:
Loy = (3O = (423 y-C%) =& (-0
G* dFh T TN

§'(—D: -z — (N3 _ e | = (stope ) s

——

o (-3)2 4 3 3-—— 2y — |

2. Let f(z) = 25 (®), Compute f”(0). (That is, find the second derivative at = = 0)

(4)0 (B) 2

© -2 (D (D)4 (E) -4
, 2S1nLK )
-:f x)= € e 2 Cosl )
23X

gu('ﬂ" QQSM(K\(-ZS\V\(K\\ + €
froe Qo(—a.o\ + e aha ) Plegn K0 nwseloctely

SRy

L2 conlx) (2sir)) = prudinct nla
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3. Let s(t) = t3 — 9¢2 + 24t be the position function of a particle given in feet after ¢ seconds. Assume
t > 0. On which interval does the particle have both positive velocity and positive acceleration?

(4) 3:4) (B) (0,2) (C) (3,00) 4, 00) (E) (2,4)

(1) = s/(4) = 3tT 1%k + 24

e F O ® O S Teh pumbers here
N L + b — '1'
O 2 i

ate\m V= Gt - 1R = (E-2),
e @ D SN qect numbers here

O - 5 T

Y

Both are postive on (4 ,20).

4. Calculate the derivative of y = 2* + arcsin(e?®).

(A) i = 2e* +/——/{,§2—z (B) y =2e** + —/,1—41:2; (C) ¢ = 2% — ,—2—1'_3:8 =

(D) '3/’:(32“"4-\/1'{7 =262‘”+\/%—85
Recall . %(M’CSM(){\\ S I

=x>
. er

l

\ - (e‘\z

X

é'? 2€2x+

P22K e

Lt e
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5. The area of a triangle is increasing at a rate of 4 cm? per minute while the height is increasing at
a rate of 2 cm per minute. At the moment the area is 20 cm? and the height is 5 cm, how fast is the
base changing?

Recall: A¢rignglie = %bh.

(A) —8 cm per minute ( (B) }8 cm per minute (C) —% cm per minute (D) —2 cm per minute

-Lb
A- £k dh )
tuwen-!(j) at min
20 3—2’:5(3-3 ' S?/ dh ZC /
b= g ax Min

[—% —t dA - a_l_,bm;,éb)

— & —

P

d‘t

5-5 _f-HLD—-%

6. Find the derivative of f(z) = In (2% + 22) at = = 1.

(4) 3 (B) 1 ()

(D) 3 (E) 3

$rexy = (2x+2)

‘Y'(\\: -—'g"("‘\ - %3
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7. Use properties of logarithms to find the slope of the tangent line to y = In ( \/ZW(Z +1)5) at z = 0.
(4) 7 (B) -3 (C) -8
(D (E) -9

mge”") lr\(@xﬂ\z (XH\ >
3 5)((9{/\ - [(r\(LYH\Z + (ke ) ]
- K inQxt) — S5in(x+(0)

j': 5 220D vl P

j’co.\= s - '—\" . %’ . l— 3]

8. For which of the following functions is it NOT necessary to use logarithmic differentiation to
calculate its derivative?

(4) f(z) =@ (:v) = e (C) h(z) = (2 + 1)c> @) (D) k(z) = 2°

Vou don+ neeel lag. MH Far {j(ﬂ'»&e' ‘
I+s denvadve (an be calcuwlecfe usu?\ﬁ Choun
rule: e

q '(x) = 6 e,

\.J
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9. Let f(z) = cos(2z) + zln(z). Calculate f'(1).

— 25sin (2) (B) 1+ 2sin(2) (C)1—2cos(2) (D) 1+ 2cos(2) (E)2
:F/(x) = ‘ZSihCZQ + OMY\(?O + X (32’)
o
fray = —2sn(2) + I+ |

Funs - 2s0n(2)

10. Suppose K(x) = f(g(x)) + z? — h(z). You are given that K'(1) = 10, g(1) = 2, ¢'(1) = 4,
f'(2) = -2, and f'(4) = —4. Find A'(1).

(A) ~18 16

(€) -14 (D) —12
<o) = g’cﬂm\ﬁ’m + 2x ~h7(x)
K'(N = -?'(ﬂm\ oj'(\\ 1200 = h (piagn K= 1 )
10 = -?0 (g_\ (W) + 2 - AN (uS{j(ven Mﬁ))

0 = C2)H) v ~h O
\ O = — ( -h7 (N
\e = = k7N

Uf\’(l\= *'(;>
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11. How many of the following statements are true?
() & (sin"' (@) = e V7
G{f % (tan—l (IL')) = \/%I_f 0‘&6‘0\0’\ (K\)) I #X 2

4 (7)== Wror\ﬁ, Ak(zk) = 22X nty)
) L@ =0. v~

(4) 0 (B) 1 @ (D) 3 (E) 4

12. Find the derivative using implicit differentiation:

sin (zy) = 22y

_ s (zy)—2zy~ | _ 0_'(‘T/)+2

(A) y, 'n i:czo-{-z ch (z:y)y (B)_:i//_/gzc'—s;ccgs (zyl;
/ _ ycos(zy)—2zy \ s __ ycos (xy)—2zy
©)y' = _’Jim) = L

dKQSmCKg;B\ C\C 3\ Solve for g'
Cosxy) [%Mé/] 2xg # )( ﬁ
6('05“%\ + Xy ws(kz)\ = ?,xz)-*-)( 8
X(a Cos (xy) - x> «a = Zxa awsﬂcﬁ
3'(_)( wstxd\/Zjﬁ'fﬂ gescy)
(= 2Ky~ yeesd Xy :jws(kg) zxg
07 Temmmpont X ceastry)
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13. Suppose that 22 + y3 = 28. Find ‘fi—f when z = 1 and %% =2.

= —27 (B) & =-20 C) & =-17

(D) % =-10 (E) None of these.

Tate,, cwvmﬂug with respecd +v € ) 3_,8
TS (K +?} 3 (18\ Note: When SERNE
dy 2 ~
Z.X‘-'-!—S‘a-o-& =0 ’Puﬁm)(l)}j s,
ax
22X 4 27(2)

clt

X _ _ g4

\f

[

.

R
A
(\) W

Q.
~

— A —

At

14. Calculate the 2024th derivative of f(z) = 2¢~2%. (Hint: Find the first few derivatives and look for

a pattern)

(A) f(2024)(z) = 9202422 (B) £(2024)(z) = 9202422

@2024)(11:) — 92025,—2z ( )f(2024)(.’17) = —92025,—-2z -{ \
212X The powel O (-t
—2X I P Mn\)mue Avnmbe v,
froxy=-20)¢€ = (N2 € !
2 —2x 2 3 —2x A The poner o1 T 08
:5//()(\ .-.é—L) (2}-& = C-\\ 2 € one morelrh_m\ +HAo
-2k dn vahve number .

Lriga= (D7 < (V2 e

(DM\#\\MV\CJ Trus peotbern
(202‘4\ 2024 _ 202 -2Xx 2028 _2X
- = YT ST S 27 e J
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Calculus I: MAC2311 Name: &<2 W
Spring 2024 v
Exam 2 A Section:

2/28/2024

Time Limit: 100 Minutes UF-ID:

Part II Instructions: 5 free response questions. Neatly give a complete solution to each problem and
show all work and intermediate steps. We are grading the work and notation as well as the answer.
Each problem is worth seven (7) points. A total of 35 points is possible on Part II. No credit will
given without proper work. If we cannot read it and follow it, you will receive no credit for the
problem.

For Instructor Use Only:

FR 1

FR 2

FR 3

FR 4

FR 5

Total Points
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1. Calculate the derivative of the following functions. You do NOT need to simplify your final answer
for any of these.

(i) f(z) = (a* - 32z7%)"

Lrogy= (=30 ) (HX 19K >

O @

(ii) g(z) = e (2 — 22+ 2)

e (e Nix-2) +(- 7Y (1= 20+ 2)

© @

(iii) h(x) = ztan! (2x)

o) = (DN tan "(2%) 4 . 2

| +(2¥\

2ex) = Foan (2% + 2X
" [+ Hy?

(iv) k(x)=cos(e sin(z)) = Cos ( (sm\é\ B
K CYw = 5W\< (S““(k\\/"> ( (Sm\c\ \

<X = — SR (ésmm\\ > (smx\‘* [(smx\ ]

| ‘ ’(K\\z SnYX kK :
I<’(><\=-sm(€@m )‘é " l{_“‘“\ . o
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2. Sand pouring from a chute forms a conical pile whose height is always equal to half of the diameter.
If the height of the pile increases at a constant rate of 6 feet per minute, at what rate is the sand
pouring from the chute when the pile is 12 feet high? The volume formula for a cone is Veone = §r2h.

=7
g’&f’_: @ Ftmin
\/ = T2y T h> since h=r
3 2

av 2 dh ' en
&gl g g

d—\-j = TT'ID—Q' GD
A Job
9_\_\1 \UY. o [T :f%ubfﬂ' /VYW(\

M o
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3. The position of a particular particle is given by the equation
s(t) =3 — 6t2 4 9¢
where t is measured in seconds and s(t) in meters. Suppose t > 0. Answer the following:

(i) Find the velocity at time ¢.
2.
iD= s\ = 3ET -2t + 1

(ii) When is the particle at rest?

eod V(EI=O0 i
NO - ;.tz,,, 12 -t-.*-q = BCJCQ’"’('t +3>=3<‘t"ma: 3\

t=1] ond T‘t=3

(iii) On which intervals of time is the particle slowing down? Use interval notation for your final

wovr g aed Veloudty ondd accelerti n
OppoSLEE SEMS .\ oD 4-3)

e+, - + S

Slowing cown . 8 (;3_ r' 2
(O ﬂ\)@.%\ olt\=z bt - 12 = (t-2)
' k- — n 4+ %

(iv) Find the total distance traveled by the l;grticle during thae'ﬁrst four seconds.
SF!H' wp (atltudoNun barsd on when The P artele TUMS Grund,

Total MNstancy = (SO)—SCo\\-{—[s(B\-SLDl + | SL‘A*S(B\\
z{‘/-O{rlo—L{h [L(—o/

= Y+ 4 + Y =(/2M¢+e\r5)
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4. Assume z > 0. Use logarithmic differentiation to find the derivative of

y = (cos ()"

Write your final answer in terms of x.

|V\(bL) 1 ’_\(LOS(rﬂ(@‘g

\V\%\ = |n(XY)- ‘V\<C/OS(K\\ (produset e )

"“é"‘ 4 (—\ﬂ n(wste)) ¢ lh(k\(j;'ﬁ's‘h@
| InCwson) |h(><il
81 . V = — (Hanxl Lg/

———

a( = <li((.0$u<\\__ = +W> M(M>CC/OS(X)’)(MH

pé
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5. Suppose
sin (z + y) = y* cos (z).

(i) Use implicit differentiation to find y' = %.

dk(sm()(-rg\\ = (tﬁcos()c%
005CX+53'[_\ +Y ] = 233 CoS(x) — 325\}\(&\
Cost Xrg\ e H ’ C,osﬁxﬂd = 2&3‘ COS L) 'a Sl

V(\ oosuw(j\ zjj (o8l = azs(n(x\—c,oscma)
- Ulsw\( ) — oyl \m-;nj\

5 Costkry) = 2 Lol K)

XY,

(i) Find the equation of the tangent line to the equation in part (i) at the point (%, 7).

d‘(f{%) = - (£)sn() - cos(3-%)
ws(E-E) - 2(F) cos ()

==
|

Slope = T;cﬂ— coS(f\ . :}1_ 1l =m
cos(ey + O
\a&» KXY
| a2
\%*2: Lr D(X ?>J



