Exam 2

Name: SOLUTIONS Date: July 27, 2015

P 1 (2 Points). State L'Hospital’s Rule.

Solution: Suppose that f and g are differentiable in an open interval I that contains a, with

the possible exception of a itself, and ¢'(z) # 0 for all z in 7. If lim f(?
z—a g(x

is an indeterminate

form of the type 0/0 or co/o0, then

) ()
alclgé g(x) :chlgflz g'(x)

provided that the limit on the right-hand side exists or is infinite.

P 2 (2 Points). Circle all items in the list that have indeterminate form.

() ()
(b) o000 (h) 3/0
(c) |00 — 0 0 _ﬁ
(d) oo+ o0
(e) oo — 300 §)) %
(f) (k)



P 3. [4 Points|] Consider the graph of f below.

1,2)

Use the graph of f to answer the following. If a solution does not exist, state why.

(a) Find the area of the region between the (c)
graphs of

y=flz) and y =2 +1,

on [0, 1].
Solution:

(b) Find the arc length of the graph of y = f(x)
on [—2,0].
Solution:

s=0-(-2)=2

Find the volume of the solid of revolution
obtained by revolving the region between
the graphs of y = f(x) and y = 3, on [1, 2]
about the line y = 3.

Solution:

Find the surface area of the surface of rev-
olution obtained by revolving the part of
the graph of y = f(z) from z =0 tox =1,
about the y-axis.

Solution:

1
S:27r7“-l:27r§\/§:\[27r



P 4 (10 Points). Evaluate

o0
/ ze ¥ dx
0

Solution:
—(1
/xe_”” de=—ze " —e "+ C=—-e"(14+2)+C= M—i—c
ex
b
—(1 b —(1+0b
0 e 0 e
00 b
—(14+0b
/ rze ¥ dr = lim ze ¥ dr = lim (# + 1) =1
0 b—00 0 b—oo e
P 5 (10 Points). Evaluate
lim z”
z—0+
Solution:
lim ¥ = lim elnmm _ elimzﬂ(ﬁ' zlnx
z—0t z—0t
But,
0-(—00) Inz —00/00 1
lim zlnz =" lim —w— = lim %5 = lim —x =0
z—0t z—0t b z—0t = z—0t
So,

lim 2% = ¢ = 1.
r—0Tt



P 6 (10 Points). Find

/ 22 — x4+ 7
dx
(z+1) (22 +4)

Solution:
202 —x + 7 B A Bx+C

G+ )@ +4) 241 2+4
z | 20 —x + 7= A(2* +4) + (Bx + C)(x + 1)
1 10=5A=A=2
0 T=4A+C=>7=8+C=C=-1
1 |8=5A4+(B+C)2)=8=10+2(B—1)=B=0

So,

202 —x + 7 2 1
de = — dx
(x+1) (22 +4) r+1 22+4

1
:21n|x+1|—/$2+4dx

1 1
:21n]x+1|—1/—(x/2)2+1 dx

1 1

1
=2In|x + 1| —§arctanu+C

1
=2lnjz+ 1] — §arctan(x/2) +C

P 7 (10 Points). Find
(/——:1——dx
V1 — 42?2

Solution:

1
—cost dt

5 5
/ N V1 —4(1/2sint)? 2

B 5/ 1
2) /1 —sin%t
5/ ! tdt

= [ ——— cos
2.) Vcos?t
5% 1

- = cost dt
2 ) |cost]|

:§/ ! costdt:§/dt
2 cost 2

D D
— Et +C = 3 arcsin(2x) + C

cost dt




P 8 (10 Points). Find the volume of the solid of revolution obtained by revolving the region
between by the graphs of
y=sinz and y =0

on the interval [0, 7], about the y-axis.

Solution:

AV =2mrhAx =2z sinzAx for 0 < x <7

Note,

/msinx dx = —xcosx +sinz + C.

-

CE So,
V:/ 2rxsinx dx
I 0

s
= 2m(—x cosx + sinx)
0

= 2n(—mcosT + sin )

= 272

o

P 9 (10 Points). Find the area of the region bounded by

1
y:x2_4,y20,x=—1, and x = 1.
Solution:
10~ _ d
/ /m—l +1) *
05 1
:/ dx
, , , , 4(x—2) 4(x+2)
-2 -1 1 2 1
"“#J\ :Z(ln|x—2| Injz +2|) +
1 r— 2
=—1In C
10t 4 2‘+
A= d
/_1 [E2—4 *
1
1
= -2 —d
/0x2—4 .
1 1 T —2 !
AA:h-b:(O—x2_4>-Axfor—1§$§1 :—iln 12
1

1



P 10 (10 Points). Evaluate

Solution:

P 11 (10 Points). Find
/ sin® x cos® z dx

1 — cos2z 1 + cos2z
dx
2 2

1 — cos? 2z dx

Solution:

/sin2 xeos®r dr =

— H>|H\
—

xr —

cos? 2x dm)

1 4
+<320s x dx)

1+ cosdx dx

sin4x
P o

xr —

T
|
—— —

8
|
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8

L0l — oo

Q

8
|
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=
LN
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P 12 (6 Points). Determine if the improper integral converges or diverges. If it converges, find
its value.

8 3
/ dx
0 \/8—1'

Solution: Note,

[ 3 e [ 3
8=z ) Vu -1

= —3/u_1/2 du

= —6yu+C
= —6V8—a+C

and
b 3 b
/ dr = —6y/8 — a:(
0 V88— 0
= —6vV8—b+12V2
So,

8 3 b 3
do = li —° 4
/0\/8—113 ‘ b_1g1_/0 Ve —x ‘
— lim (—6\/8—b+12\/§>
b—8—

=12v2 -6 lim V8 — b
b—8—
= 12V2

T
/ xcosz dx
0

/:L'cosx dx:xsinx—/sinx dr = zrsinz 4+ cosx + C

P 13 (6 Points). Find

Solution:

So,

™

=msinm 4+ cosm — (0sin0 + cos0) = -1 — 1= -2
0

™
/ xcosx dr = (zsinx + cosx)
0



