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Corrected of Analysis 2 Exam

Exercise 1 (2.5+3+2.5=8 pts)
vn=>1: u, = Zﬁﬂ#. Using the Riemann sums calculate the limit: lim (u,,).
n—-oo

k=1
n
_122 (0.5)
- 2
e ()
_b—a - b—a I
on z / (a * )'
k=1
where
1 (2x0.5)
a=0b=1; f(x) = T+ 2
SO
11
) = | s ©2)
= arc tan x|}
= (0.5)
3t 4
2) a) Calculate the integral: I = ft2+t—2 dt.(Notethat: 2+t —2=(t —1)(t + 2))
We put
3t _ 3t
t24+t—2 (t—D(t+2)
e b (0.5)
t+2 t—1 '
_(a+b)t+2b—a 08
T T -D+2) (0.5)
So
{ a+b=3 (0.5)
2b—a=0
we get
{a =2 (0.5)
b=1
So

g p—
) t2+t-2
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[
) t+2 t—1"" (0.5)
we obtain

[=2In|t+2]|+In|t—1|+C (0.5)

b) By integration by change of variable and using the integral I, calculate the integral:

- 3
/= x+Vx+2 *

(3x0.5)
Putting t = Vx + 2 we get x = t? — 2 and dx = 2tdt, by substitution in the integral | we
get
= J 5 2tdt
J= e 41
_ ZJ 3t 4 (0.25)
) t2+e-2 '
= 7] (0.25)
= 4In|t + 2| + 2In|t — 1] + C. (0.25)
So
J=4In|Vx+2+2|+2lnjvx +2-1| +C. (0.25)

Exercise 2 (3+1=3 pts)

1) Find the general solution of the differential equation: y' —y = x ... ... (E).

First we calculate the integrating factor:

v(x) = ef ~1dx (0.5)
R (0.25)
Multiplying by v(x) gives:
e Xy —e X y=xe* (0.25)
or
i(e_xy) e xe_x (025)
dx ’
then
e Xy = fxe‘x dx, (0.25)
= —e *x + f e *dx (0.5)
=—e*x—e*+C (0.5)
and so
y=-x—1+Ce* (0.5)

2) Deduce the particular solution to equation (E) that achieves y(0) = 1.
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We have

S c = 2.

y=—x—1+2e”".

Exercise 3 ( 3+2+1.5+1.5=8 pts)

u(x) = e*tanx

= (1 +x + %xz +%x3) (x +%x3)
- (1 +x+ %x2> () + (1) G;ﬁ)

5
=x + x? +gx3 + o(x3).

y(0) =1 -0-1+Ce’=1

So the particular solution to equation (E) that achieves y(0) = 11is

1) Find a limited development of order 3 in a neighborhood of 0 for the functions

(0.5)

(0.5)

(0.5)

(0.5)

(0.5)

So

7
v(x) = x + x? +gx3 + o(x3).

sinh x

—e*tanx

lim [ 1= 5
x—0 X

Answer

2) Using the previous limited developments, calculate the following limit:

(3x.5)
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—e*tanx X+ x2 +72 x (x+x2+5x3)+o(x3)
lim | 1% lim ©
X—

(0.5)
x—0 x3 x3
_ (—x — —x + o(x?) (0.5)
= lim
x—0 x3
— 1im (3 + (1)
~an\zte
— tim (3 + () ©5)
= xl_r)l’(l) 3 + e(x .
_1 (0.5)
=3 :
3) a) Find a limited development of order 2 in a neighborhood of oo for the function
2
h(x) = In (1 + —).
X
Answer
1
11(;) = In(1 + 2¢t) (0.5)
1
=2t — 2 (2t)% + o(t?) (0.5)
= 2t — 2t% + o(t?). (0.25)
Butting t = iwe get:
2 2 1
h(x) = ———3+0(2) (0.25)
X X
b) Calculate the limit lim (g(x) — 2x + 2) and conclude that the graph (Cg) has an
X—00
asymptote (denoted (A) ), write an equation for (A).
Answer
_ _ 2 2 1
lim (g(x) — 2x + 2) = lim |x? ———2+0< ) —2x+ 2 (0.25)
=limQ@2x—-2+0(1)—2x+2)
X—00
= ;i_r)rgo(o(l)) (0.5)
= chi_r)r(l)(s(x))
-0 (0.25)

We conclude that the graph (Cg) has an asymptote (A), and the equation of (A) is:
y = 2x —2. (2x0.25)
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