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

FIRST FINAL EXAM: 19" JANUARY 2026

':ast Name: First Name: Student’s ID:

Instructions:

* 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 I) and in the empty space (for Part I1) 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|
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1. Find the second order partial derivative Say of the 3. Compute the following limit
given function: )
\ i _e(—Sm +15m—18)+1 _
f(z,y) = y («° + cosy) b 3z — 6 -
11 5 o 5
(a) 12211 + 122° siny + 1225y cos y (2) 0
(b) —12x5siny > (b) —1
(¢) 12y* + 128 cosz + 12zy° cosz (c) — 2
-3
(d) 122 + 122% cosy — 1225y sin y (d) +oo
(e) 12z%cosy

(e) It does not exist

2. Compute the following limis: 4. Compute the following definite integral:

i o~ 42 + 7 + 4 _ 2
T -h00 341 /6x1n(4:1:) dx =
1
(a) 0 (a) £—3In16+3In4
b) 4
(b) (b) 61n16 — £ In4
4 —4
(c) 4e (¢) 3In16— 3In4
(d) +oo

» (d) -3+3In16—3In4
(e) None of the above
(e) —=9+9In4
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5. Determine the solution to the following linear differ-
ential equation

(@) + ~y(@) =6, y(1) =0

(a) y(z) =32
(b) y(z) =321
(c) y(z) =32 —6
(d) y(z) = 3252
(e) y(z) =321 6

. A substance is released into a solution, and the con-
centration of the substance ¢ seconds later, is given
by S(t) in grams per cubic centimeter (g/cm?®), where
S(t) = 0.1(1+2e7%%%) . How much time (in sec-
onds) will it take for the concentration to reach 0.15
g/cm3 ?

(a) 1§2In(4)

(b) 5In(15) — 1
(¢) F1n(5)
(d) ¥ In(3)

(e) It will never reach this concentration.

. Which of the following best characterizes the domain
of the function log(z? — y)?

(a) 2% >y
(b)) y<Oorz>0
(c) y<Oand x #£0
(d) 2* >y

(e) y<0

8. At = —1, the function g(z) = 2° + 622 + 10z+ 4

10.

is:

(a) increasing and concave (concavity down)
(b) increasing and convex (concavity up)
(

¢) neither increasing nor decreasing (i.e. z = —2 is
a stationary point)

(d) decreasing and concave (concavity down)

(e) decreasing and convex (concavity up)

. Determine the solution to the following separable dif-

ferential equation:

y(3) =0

(a) y@) =315
(b) y(z) =1

(¢) y(=) = §
(d) y@) =8 - ¢

(e) ylz)=-1+3%

Find the critical point of the function
f(z,y) = exp(z® + y* — 2y)

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

(a) (1,0), local minimum
(b) (0,1), local minimum
{c) (0,1), local maximum
(d) (1,0), local maximum

{(e) (1,0), saddle point
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] Part IT (Problems) J

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

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:

. Bomain and continuityl

oA XLs#0 oo x¢ xis D= IRN]2VER

.. . . \ Furciion
THE FuwicTion is CONTINUOUS AT ey FolnT N 1 TS TowAin (ris A rRemoNaC )

+ | Intersection with axis and positivity/ negativitﬂ

INTERSE eTrons *, ¥ ~-Pxis @ Lexy= o - 6X% 10X = o < X (6X~1o)y=0 <= X=2, —é
A= (-g.o) B= (o,o)
y~foas. "‘Co\ - — B= Co'b)
. I N n
x —— we s mmy - —
M. 6tiviox = x (6%+ 1) PR )
xts —‘J—--——-- —_—
Pro in (-, <8) 0(K)0(E, o) P e - A
N - 3 L G L B
. Asymptotes’
= aﬂ\'\ f6n = 1

VERTIORA ~ = £J8 aﬂ‘l\ fo)= too Y= F

x X {gX ¥ —NE X
HOR\JoNTAE: Grn foo = 6 = a;-.{ HORIONTAL Q%KE. rtos

X~ o

. LFirst derivative, interval of monotonicity, local maxima/minima}

(ke 6x +5)
- A

(lzx-uo) (x'-8) - (Gx‘+ tox) 2% -

Q‘G() =
g N2
SIGN OF €2 _V &=
=t -T - LIS
FPoar: P— X
) < IS - S }- o i Al :
E j—2r~] oo ~—
;(-«-CX‘I" ;(Lser - -
&) X= '6_;1_2-—:20= (X‘.—S)‘l :_ <+ .-—-‘. - 7 -
> N Ve \J ~
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£'se (55) 0 () £ tinonommg
F'<o (-oo,—S)u(_-!.iJE)UGG,¢Q) £ deouonrg

®o -5 LOCRE Hifraon £Cs)= 5 C= ( g 6)
w= -t LOCO‘LT\QK\"UN rcﬂ) = 1 -D - C—' ‘)

+ |Second derivative and concavity

(?-ﬁ«‘a)(x’-s)"— (xh6%+ 6) 2-(k+5) zw]
(x=5)*%

x=5*

o= -t [

20
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Problem 2. After consuming an alcoholic drink, a person’s blood alcohol concentration (in mg/dL) is approximated by

4+2h

A= 7m0

where A is in hours since ingestion.

(a) After how many hours does the blood alcohol concentration reach its peak, and what is the value of this maximum
value?

(b) After how many hours is the blood alcohol concentration decreasing most rapidly (i.e., when is its rate of change
most negative)?

ISolution' Rzo
2R 4 ~ 4 -

z%
21fe - () i

@) AR)=
(%) (R 2
4-45 A'RI=o @ R=t R=
= —— M >9\,
C‘ﬂ‘-"‘.’)"i gl . + a—

%

VIR T ¥%
?g ) : Gwaﬂ.ﬁ poiy ™ (o x))
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|\ Pepe. v R= Roun ¢

- AL ConcarrRAT\‘oJ
ACy= £ 2 = 23 -2 “ \_Kq"‘k’,—d——)

v @341,) ‘‘‘‘‘‘‘‘‘ B

L.(%?-\-z)%-—(l.-l.ﬁ) 3 (%) 2R }
1Y) ﬂ‘\:ﬁ)c (‘ K \ C{q_l,-,_)
A2 2
o 1
& +12R " gfh a2k ~3 4 (Z.ﬁ 3 )
D A R o
= -
(%11?,)%' A
= HRoe Y A m}- = 24 5 / A
Cm) 2 -3K-7.. = © : z) \—Z . .

Yo~ S

{
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(D% b~ \m.«z,mkf decve: A (2] e

[-27% %= 75 ]
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