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1.
(a) Az =1/4=0.25, 20 =0, 1 = 0.25, o = 0.5, 3 = 0.75, x4 = 1.
Si = D2 (o) + 4 (0) + 27 (2) 47 (as) + F(20)
0.25

= T<O +4(0.25)% 4 2(0.5)% +4(0.75)* 4+ 1)
1
g.
(b) f(z) =sin(z?), f'(x) = 2z cos(z?), f"(x) = 2 cos(x?) — 4a? sin(z?). So,
|f"(z)] = |2 cos(2?) — 42? sin(z?)| < |2 cos(z?)| + | — 42” sin(z?)| < 2 + 4 = 6.

Using K = 6 in the Error Bound, we want to find an n such that

K(b—a)?

oz~ <107
n

|Em| <

— <1072 <= n > 15.811.

24n?
We can choose n = 16.

2.
(a) Note that 2% + 6x = (z + 3)® — 32. Use Trigo substitution. Set z + 3 = 3sec 6.

-3secftanf db

1
/ V3Zsec? — 32

= /sech@

= In|secd + tanf| + C

1
—dx
/ Va2 + 6x

2
W x—;—3+\/x 3+6x L C

= Injz+3+ Va2 + 6z + '

éb)1 Notef thj t;le garlt)ial frz;ction decomposition of m has the form f + x—% + ggjﬁ )
olving for A, B, C, D, we have

1 1 1
22(x2+25) 2522 25(22 4 25)

Integrating, we have

1 1 1 1
[ oot = [mat-5 da
z?(x? 4 25) 2522 25 ) 22425

1 1 x
e ()
5r s \5)T¢

1
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3.
(a) Note that a, = 2\’;22?? < 2";}?;"2 = 2. Since Y -5 converges (it is a p-series with

p = 1.5> 1), by Comparison test, the given series Y a,, is convergent.

(b) Let a,, = tan < ) Since tan z is continuous at m/4, we have

4n+\f

nli_g;an = tan (nlggo i \/_) = tan (nh_{go T 1/\/_) = tan(mw/4) = 1.

Since the term a,, does not vanish, the series > a,, is divergent.

(c) Let a,, = 557 Let b, = 1/4™. Then
L an o 1 B
Y= i g = B e =120

By the Limit Comparison Test, the series > a,, converges since the series Y 2 converges
(it is a geometric series).
4.

(i) Prove by induction on n > 1 that 0 < a, < 6. When n = 1, this is clear since
0 <a; =4 < 6. Assume that 0 < a,, < 6. Then

0< V30 < apy1 = Va, + 30 < V6 + 30 =6.

(ii) For any n > 1, we have

Upp1 = Va, +30=+va,+6+6+6+6+6>a, +a, +a, +a, +a, + a, = V6a, > \J/a,a, = ay.

Thus, {a,} is increasing.

(iii) Let L = lim, ;o a,. Note that L > 0. Since /x is continuous at L + 30, we deduce

that
lim a1 = lim Va, +30=,/lim a, + 30
n—oo n—oo n—oo
1+ 121
L=vVL+30 = L:+T:6.
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5.
(a) Let a,, = "Gflﬁfl’)n Then
Ant1 (n+1)%z =5 n¥+1
an (n+1)84+1 n|z — 5|n
1) 841
_ (1P nt4 o — 5|
no (n+1)8+1
N 1+%
= <1+—> -1—581-]33—5]
n)o (T43) +as
— |z —5|.

By the Ratio Test, the series converges (absolutely) if |z —5| < 1, i.e. if 4 < z < 6; diverges
itz <4orx>6.

We now check the convergence at the point z =4, x = 6.

If x = 4, the series becomes Y (—1)"b,,, where b,, = n;’—il Let f(x) = x;”’—il

Then

_62°(2® + 1) —2%(82")  2°(6 — 227)

f'(x) (25 + 1)2 TS 1)

Note that for z > 33, f(x) < 0. In particular, f(z) is decreasing on [2,00). So the
sequence {b,} is ultimately decreasing, and by the Alternating Series Test, the series
> (=1)"b,, converges.

. . 0o S . - 6
If x = 6, the series becomes ) b, where b, = o Since b,, =

-2 < "—: = L and the
ns+1 n n

series # is convergent (p-series), the series Y b, converges by Comparison Test. This
implies that the series Y (—1)"b,, converges absolutely.

The interval of convergence is [4, 6]. The series also converges absolutely on the the interval
[4,6].

(b) Since Y |a,| converges, we have |a,| — 0, and so a,, — 0. Thus, eventually a? < |a,|
for n > N for some number N. By Comparison Test, the series Y a? converges.
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Q6.

1 1 1 1

T 4+3r 10+3@-2) 10 1-(—3(r—2)

1 & 3 TS ()3 .
52 () =X a2

n=0

f(z)

(N 1
l+sinz 1— (—sinx)

= 1—sinz + (sinz)? — (sinz)® + (sinz)* — -

3l 51 7!

S R 2
+<$—§+E—F+ )

S R 3
—@—§+a—7+ )

AR N 4
+<I—§+a—ﬁ+ )+

1

nZ:One nr _%;(enz)

for all x > 0. Thus, setting x = 1, we have

-1

E ne " = _°
— 1\2°



