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: 20% 4+ 5x + 3
(12%) 1. Evaluate the integral / G +x2x . g)(x .y dzx.

Ans: tan !(x + 1) +2In|z — 1|+ C.

(10%) 2. Evaluate the integral /esmlx dx.

Solution:

io— =sin" 'z . . .
/esm te g VTR /eydsmy:eysmy—/slny'eydfy

= eysiny+/eydcosy:eysiny—i—eycosy—/cosy-eydy
—_—

/eydsiny

Y sinT x
/eydsiny:%(siny+00sy)+026 <x+\/1—x2>—|—0.

So

2
dx

12%) 3. Evaluate the integral _ .

(127%) s 1 2231+ 22

Solution:

tanf = x = sec? 0 dh = dx

1
Vita? J1+x3

cosf =

/ dx B /cos@-sec29d9 8
221+ 22 tan? 6 1

1
2
= €50 cos 6 db
sin“ 0

cos2 0
- /C,OZQ o
sin“ 0
= /csc290059d9
Let w =cosf = du = —sin0df
dv = csc?0df = v = —coth

= —cosf-cotf— /(—cot&)(—sin@) do

= —cosfcotf —sinf +C
V14 a2

T




[\3|>—‘
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(12%) 4. Find the length of the curve y = / Vi3 + 1dt,

Solution:
=203Vl 426 1+y? =42 +427 0 +1

! Lo 2 \' 129
s= [ V1+y?de= [ 2z +1)de= T =T =30
3 3

1
2

(12%) 5. For what values of a and b is the following equation true?

. sin 2x b
lim +a+—]=0
7—0 .7:3 $2

Solution:
) sin 2x b . sin2zx 4+ ar® +br 4 2cos2r + 3ax® + b
L =lim a+ — | =lim = lim .
2—0 3 72 z—0 3 z—0 32

As z — 0, 322 — 0, and (2cos 2z + 3ax? +b) — b+ 2, so the last limit exists
only if b4 2 = 0, that is b = —2. Thus,

2 cos 2z + 3ax? — 2 N —4sin2x +6axr 5 .. —8cos2x+6a 6a— 8
im = lim = lim = ,
x—0 32 z—0 6x z—0 6 6
4
which is equal to 0 if and only if a = 3 Hence, L = 0 if and only if b = —2 and
4
a=—.
3

(12%) 6. Let f(x) =sin’z

(a) Find the Maclaurin series for f(z).
Solution:

1
sinx = ~(1 — cos 27)

2t = (=)
cosle—a-kﬂ_...zzi

n22nx2n

— (-1
cos(2x) = Z (()T)‘

n=0
[1 i n22n 2n]

n=0

sin?z =

| —

1)n22n 1 2n

_ =
N nz_; (2n)!
_ i n 122n 1,.2n

n=1

[\]



(b) Find f©9(0).

n!

(10%) 7. Discuss the convergence of the the series Z —-
n=1 nt

Solution:

ratio test

(n+1)!
(n+1)m
n!
nn—l

| n—1
_ lim (n+1)! n
n—oo n! (n + 1)”

n—1

= lim

n—oo

lim

n—oo

Qp+1
G,

= G

‘ ( n )n—l
= lim

= 6_1

waVn+l—vn—1

n

(10%) 8. Discuss the convergence of the the series Z(—l)
n=1
(absolutely convergent, conditionally convergent, or divergent)

(=n"

n(lnn)

(10%) 9. Discuss the convergence of the the series Z
n=2

(absolutely convergent, conditionally convergent, or divergent)



