CALCULUS (Global Governance) A.Y. 2025/26
Prof. Rafael L. Greenblatt & Alfonso Sorrentino

SECOND FINAL Exam: 11" FEBRUARY 2026

Last Name: First Name: Student’s ID:

Instructions:

e You have 3 hours to answer the following questions. Students who successfully passed the midterms and are exempt from
taking Part | have 1.5 hours (If they do not turn in the exam after 1.5 hours, it will be considered a forfeiture of their
midterm score and they will be required to complete the entire final exam).

 Report your answers in the table (for Part 1) and in the empty space (for Part Il) provided. Any work done on draft sheets
will not be considered.

e No notes, books, or any other reference materials is allowed during the test. Electronic devices, including computers,
tablets, and cell phones, are strictly prohibited. You are only permitted to use a non-scientific and non-graphing calculator.

Part I (Multiple choice questions)

Answers

1123|4567 |8]9]10

1. Find the critical point of the function 2. A substance is released into a solution, and the con-
centration of the substance t seconds later, is given
by S(t) in grams per cubic centimeter (g/cm?), where
S(t) = 0.3 (14 3e7%%2) . How much time (in sec-
onds) will it take for the concentration to reach 0.53
g/cm? ?

(a) 251In(5)

fla,y) = exp(a® +xy + 3z +y)

specifying wheter it is a relative minimum, maximum
or saddle point:

(a) (1,-1), local maximum

b) (1,0), local minimum

(b) ( »  (b) 501n(4)
(¢) (—1,-1), saddle point (c) 5In(2)
(d) (1,1), local minimum (d) L1n(52.5) - L
(e) (—1,1), local maximum . . .
(e) It will never reach this concentration
3. Compute the following limit
_ o(=3a" + 15z — 18) 4
lim =
z—2 3xr —6
a) 0
> b) —1
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8
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e) It does not exist
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4. Compute the following definite integral: 8. Which of the following best characterizes the domain
of the function f(z,y) = ————7

1 /122 —4y2 :
/ (z +6)e’® do =
0

a) x> 2yl and z < —2y|

(a) Zrertem b) —2[y[ <z < 2[y|

(a)
(b)
16 () ol >}
¢ > 5
(b) 28”425 Y 2
! > (d) x> 2yl orz < —2y|
(¢) 27¢*—23
* (e) =2yl <z <2yl
27¢*—23
(d) ===
4
(e) % 9. Find the second order partial derivative f,, of the
given function:
— 5
5. At x = 4, the function g(z) = log(17 — z?) is: J(x.y) = exp (3y + V/x)
(a) decreasing and concave (a) 3exp (3y + ¥/z)
(b) neither increasing nor decrasing (i.e. x = —1 is exp(3y-+ ¥7) . .
a stationary point) (b) —%— (xf 5 —dr g)
(c) decreasing and convex 3 exp(3y+ V)
(¢) s——3—

(d) increasing and convex
> (d) 9exp (3y + /)

(e) By + V&)" exp 3y + ¥/x)

(e) increasing and concave

6. Compute the following limit:
10. Determine the solution for the following separable

lim e~ (52°+2) M - differential equation:
@00 523 4+ 5
—9x
p e
(a) % Vy—3
b) 400 :
( ) (a) y(x) -9 3+ (5+eﬁf91)3
(c) 0
_ T—e %% \2
(d) %6_2 > (b) y(:[,’)—3+( 3 )3
— 10—e9%\3
(e) None of the above (c) y(z) =5—(F=5—)2
—9x
(d) yla) =5 - 3
7. Determine the solution to the following linear differ- (e) y(z) = \3/41(25—2*91 )%
ential equation
(@) + 5-u(e) =5, (1) =0
Y Qxy =9, yll) =
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Part II (Problems)

Problem 1. Study the following function and sketch its graph:

2z + 2
o=

In particular, address the following aspects: domain, intersection with axes, continuity, positivity and negativity, asymp-
totes (vertical, horizontal or oblique), intervals of monotonicity (increase or decrease), local maxima and minima (the
study of the concavity is optional).

Solution:

Vxe R_)

. ]
Domain and continuity| Dnoraw R Csm& X»§ #o

£ is convimvovs AT BVEBRY ForuT In WS Domend

o | Intersection with axis and positivity/ negativity|

. INTBRSacHoN WITH X-AXiS: $Cx)se e 2R+t2zo0 D K= R=(-1,9)
¢ INTERSECTION WITH  Y—0xI8:  $Co) = ;'_‘ . B= (o‘J{)

, SIGN Z%42 20 <& X e-| ~1
X430 VYxeaR ;|

§ - e - -

£ >0 in (-4, ""’5)

f<o v (-=.<)

o | Asymptotes

ND VERTICRL Gsd'd’nﬂ-s

HoRT2eNTRL nsgmpm: Zrm £cx) =0 - é = (Bo™ AT + o0 RmD -m)
X tod

Version n. 1 — Solutions — Page 3



First derivative, interval of monotonicity, local maxima/ minima|

Ply « ZOHE) - (2e92d2x 286 ~ix4x  _2kP-4x 416 _ -2 (Khan-2)
Cx%8)* G g)* Cx% 8O =
SiGN oF f’, X 2x-83=0 & x= 12 Ni+f = _, ra=> —9%
' 2
-4, 2

A . xX=4 LORL i _&C_‘. = L
,?t o ...J.—Jv e ) 6
. + — K= 2 O TppanoTL ‘eC?-) — i—_

Version n. 1 — Solutions — Page 4



Problem 2. A shipping company models the operational efficiency P(s) (in efficiency units) of delivering packages over
a distance s hundred miles, where 0 < s < 32.

The model is:
P(s) :== —2s+ 2+ /5s% + 20.

(a) Determine the shipping distance s (in hundreds of miles) that yields the maximum operational efficiency and the
distance that yields the minimum operational efficiency within the company’s service range 0 < s < 32. Report both
optimal distances and the corresponding values of P(s).

(b) At what distance s does the operational efficiency increase most rapidly?

@) _E\Cs)z -2+ Ss

1
_ 2
£y o 82 2 o 288 _ . >

71 N5 o0 58% 20
CRMICRe
Roturs &> 2582 = 2082480 o S5%= Fo o> 816

< S= x4 [ws CONSIRER Ny 8=4 Sinca 0sSss 32.)
ECo)= 24 Zo = 2420 = €43
BCy= -38+2 ..,J_;:= 4 Lo HININRL SRSERTIONRL Bt cevqy KT S=¢

_ECSZ.)‘—' -6+ 2.\] I2ge = ‘Leﬁ Cn m,élq_g)_ MONQL Bﬁg,uc““g AT Sc 32

5S
(&  EUnya SNSee - 55 Gl s(9fvie-58) oo
( 582"? Z.‘D) ( 552.\. zo)yb ( 58?-920)%

f"(S) >©0 =~ B IS mCesRsiNé ja 0$S< B

=D THEC SFERRTIONL EFﬁ‘de'JCa INnCREARSES NOST %Rwa AT S= 2
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