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Math 1B, Fina! Examination
N.Reshetikhin, December 13, 2005

Problem 1 2 3 4 5 6 7 8 9 10 11 12 Total
Pointe 10 15 1s 15 15 15 15 15 15 10 15 20 175

Grode

Student’s Name:
GiAT's name:

Student’s i.d. number:

1.{10 pnts) Evaluate the integral

in(x?
/‘sm(:;*- )d:c
T
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2.(15 pnts) Evaluate the integral

1
f(tﬂ -
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3.(15 pnis) Indicate which of the following statements are true and which
are false. Do not show your work.

* coa® . , =1
1. 7 dr converges by compatison test with — .
i o 1 ]

oz . , . =1
2. —;—dm diverges by comparison test with / —dr.
J1 1 ®

Z .
dx
3 / dr is a divergent improper integral.
1

vao—1

[ =]

) . . . ,

4, f ————— {7 g a divergent improper integral,
—no (;J_': — ]_]i‘

o

Sin(z+1), ., . .
——mﬁ-ﬁa—d:: iz a convergent improper integral.
0

KMd LA
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4.(15 pris) Find the radius and the interval of convergence of the power

SeTies
o8] 3
3

nm=l
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5.({15 pnis) State whether the following series is absolutely convergent, con-
ditionally convergent, or divergent. Do not show your work.

= 2 +sin(n?)
1. ——r———

4.3 %(—m.

]

5. Z cos{mn(n + 1))#.(“)

n=2a
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6.(15 pnts) For each statement indicate whether it is true or false. Do not
show your wark. '

v o .
1. If z Cn, COLVELgES, then Z(—l)“c:n also converges,
n=1 n=1
2. 1 f(z} is twice differentiable, f'(x) > 0, f"(z) < 0 and lim,_, flz)=2
(a2
, then the series Z F'(n) converges. '

n=]

3 Ifathe sequence {an} converges and the sequence {b,} converges then
{ h—”’} converges.

4. If the sequence {a,} converges to zero, the sequence {bn} divorges then
{0nby, } diverges.

b 1 Z and" converges and Z fin(—6)" diverges, then Z an diverges.
20 B ey =)

| P
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7.(15 pnts) Find the Taylor series of the function

Fle)=+z-1

about the point z = 2.
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8.(15 pnts) Solve the initial-value problem.

(w4 1% = (1 +3)* ,5(0) =1
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9.(15 pnis) Find the general solution to the differential equation

dy . 1.
= —{gin z)y + 2 sin 2T, |
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10.(70 pnita) Find the general solution to the differential equation

¥ —y=rsinT.

10



11514

HaiakE

=Y

dx
,_:i_,

dy
Figure 1: Equation number ...

UoE MALMN LLEHEAREY

y_l 4,
i
=
i)
Hmbank it

ay
dx

Yz 3

ay
dx

A

AREARRREAREARA LA 11
RARARAARRERRL LA
RESARARARRLY 14
a....aia._.m w

IMERENE 3

Figure 2: Bquation number ...
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11.(15 pnts) Match pictures to differential equations.

¥+ 2

dy _
dm

1.
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Figure 4: Bquation number ....
Figure 5: Equation number ....
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12.(20 pris) Find the power series solution to the differential equation:

v —day — 4y =0, y(0)=1, Y =0.

13



