Part A: Multiple choice questions

Remember to record your finial answer in the table on page 2.

Question 1:[2 points] Find whether the following integral converges or diverges. If it converges, give

the value of the integral.
T cosx
f n dx.
0 Vsin®x

(B) 2/3 ) 1/3 (D) -1/2 (E) Itdiverges

Question 2:[2 points] Find the value of the following definite integral:

1n (x*) dx.

RBSE+1/3 (D) 1/363+1/3  (E) 1/36-1/3

(A) 1 (B) 2/3¢* - 1/3

Question 3:[2 points] Determine the volume of the solid obtained by rotating the region bounded by
==A¢%, x = 0, x = 4 and the x-axis about the x-axis.

| = &g

(A) 167 (B) 16m> ©) 32 (D) 32n?

Question 4:[2 points] Find the solution of the following differential equation

dx x
i = %a

with the initial condition x(1) = ¢,

(A) x(t) = e~ (B) x(t) = et/ (D) x(t) = 1/t (E) x(t) =22~ 1

(© xtty=e/

Question 5:[2 points] Consider the following differential equation:

Which one of the following statement is correct? (Only one statement is correct.)
(A) 1lis a stable equilibrium.
@ is an unstable equilibrium.
(C) 2is a stable equilibrium.

(D) 2is an unstable equilibrium.
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(E) Neither 1 nor 2 is equilibrium.

Question 6:[2 points] Consider the following matrices:

2 43 2 4
A“(137)’ B—(B 6)’ ¢
and the following expression:
(I) AB is defined.
(II) ACis defined. ‘/
(III) CAT is defined. v/
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(IV) The matrix B is invertible.
(V) C+ AAT is defined.
Which one of the following statement is correct? (Only one statement is correct.)
(A) (D), (II) and (V) are true.
(B) (I) and (IV) are true.
(C) Only (II) is true.

@(II) and (II) are true.

(E) (III) and (V) are true.

Question 7:[2 points] Consider the following matrix

Which number is not an eigenvalue of A.
(A) 1+i (B) 1-i 1 @ (E) 1+iand1-1.

Question 8:[2 points] Find the domain of

fe,y) =In(x - y)
(A) {(x,y) eR*: x>y}
(B) {(x,y) e R* : x < y}.
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D) {(x,y) e R?: x < y}.
(B) {(x,y) e R?: x # y}.

Question 9:[2 points] Determine the tangent plane of
8(x, y) = sin(xy),
at the point P = (1,0).
(A) z=x.
z =y.
Q) z=y-1.
(D) z=x-1

E)z=x+y.

Question 10:[2 points] Let
fx, y) = (¢" cos y, €* siny)

Find the Jacobian matrix, evaluate it at (0, 77).
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Part B: Long answer questions:

Question 11:[3 points] Calculate the following integral:

f—-—?-’ﬁ—l—dx.
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Question 12:[2 points] Find the area between f(x) = 2x and g(x) = x? for 0 < x < 2.
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Question 13: Consider the following function of two variables

1
fey) == "
1. (1 point) Find the domain of f(x, y).
2. (2 points) Represent the domain of f(x, y) graphically in the plane.

3. (2 points) Find the level sets L. of f. Plot these curves forc =1and ¢ = 1/2.
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Question 14:[4 points] Find the explicit solution of the following linear system of differential equations

dix) | _ |1 4] x(t)
dlyty| |1 1] y®

with initial conditions x(0) = 2 and y(0) =
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Question 15:[6 points] Find the eigenvalues and eigenvectors of the following matrix:

00
A=113
20

O = N
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Question 16: For the following function
fly) =2+,
Find
1. (1 point) a—f(x, y).
2. (1 pomt) Iy (x Y).
3. (2 point) The Jacobi matrix of F(x, y) = (f(x, y), x).
4. (2 point) The tangent plane of f(x, y) at the point P = (0, 0).
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Question 17: A cup of tea, originally at 95°C, cools down according to Newton’s Law of Cooling:

dH

dt

= a(H - A)/

where H(t) is the tea temperature at time ¢, & is a negative constant, and A = 20°C is the temperature of
the surrounding air. Suppose that after 10 minuets, the tea temperature is 65°C.

1. (2 points) Find H(t).
2. (1 points) Sketch the graph of temperature against time.
3. (1 points) Find lim;_,. H(#).

/ﬂ we nees 1o <o\ve ?‘% - ok (CHoAN e hone
~ ok
r  iac.
" C ab _ (o =5 Lolnal= o4 C
% = G(t»l{ =2 \ w;"t’"‘% -
‘ DI o
I A
At i ST
“ﬂ"!%«:‘}i’& H-A=CC W heve C- e Lwyeet,
Y N S
Ce&; A
. %/i\ i{f} = C el »,_%V f o
- i V%
we  Hnows Heoyz 95, A=LO Helo)r 65 e We
these vo  kind  C and X
‘ i e
VR Nove 95 =H(o) = C+f => C: 9b- A=Z9H-20 &
Y .
50 Cﬁ‘ Moveover we hava o
B lo ) 45-75 e
e _H ) = 5 e 2o =>
QJ | e P ;‘ . EG&/
///’Wg/,ﬂmwwéw/,w %, :;E g - 6
{ d:%Lh{%%}, - E@ngl_r\/g
N IRYANGA




ot o H(€) = 2.0 Snee

P}Oé the. ‘f‘xxwa%\‘gw“ Hity = b Sfxi Lo

f—&0

8
&mih@r@ oL -E;Lﬁ{:%}‘g@

KL O C{m@] }gmga{&:@%

218



