MATH 172 FINAL EXAM Spring 1999
Section 504 Solutons P. Yasskin

1. If 3=(01 and b=(121 then 23-3pb=
a. (1,6,
b. (1,-6,5)
c. (7,6,-1)

d. (7,-6,-1) correctchoice
e. (-1,6,-5)

2%-3b=2(2,0,1) - 3(-1,2,1) = (4,0,2) + (3,-6,-3) = (7,-6,-1)
2. f 3=(,01 and b=(-1,21 then @xb=

a. (-2,-3,4) correctchoice

b. (-2,3,4)

c. (-2,0,1

d. (4,0,-1)

e. (4,3-2)
Tk

axb=|2 0 1|=10-2)-j2--1)+k@-0)=(-2,-3,4)
121

3. f a=(,0,) and b = (-1,2,1) are two edges of a triangle, find the area of
the triangle.

a. J3
b.

C.

e



4. 1f U= (J2,-1,1) and V=(0,1-1) thentheanglebetween U and
is

30°

45°

60°

120°

135° correctchoice

GeV= (V2)O) + 1))+ A)(-1)=-2 [il=Vv2+I+1=2 N|=/I+1=42

cogp = UeV o -2 _ -1 9 = 135°
v 242 V2

<!
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5. The series Z (2”+1 (x—2)" isthe Taylor seriesabout x=2 for
(Hint: Just sum the series.)

a. correctchoice

1
>
b. £

C.

d.

® 2x-2)

—(x-2)

Geometric series:  ratio = — first term = #(x— 2)° = %
1

H7 _ 2 2 _ 1
S ey —2 3= gy

1- 2

N

|

X 1y\N
6. Find the radius of convergence of the series Z (2”1+)1 (x—2)".

n=0

a. O
b. 1
c. 2 correctchoice
d. 4

e. 8

. —_1)" 1 n+1
Ratio Test: a, = (2n+)1 x=2)" an.1 = ( 2n)+2 (x—2)™!

o anit | _ 1 (x—2)n+1 on+l ) X—2| _ |x=2
L=lim| &2 | = lm| S5 &gy | = m[ X5 | = %52 <1

x-2|< 2 Radius of Convergence = 2



is

Z Jn+

7. The series

a. Divergent by the n'" term Divergence Test
b. Convergent by the Ratio Test correctchoice
c. Divergent by the Ratio Test
d. Convergent by the Integral Test
e. Divergent by the Integral Test
: . _ Jn+1 _ Jn+2
Ratio Test: ap = o ani1 = m
L= lim| 8t | = fim| N2 0|y | NE2 g
e i M+ m¥T | ™| (n+1)Jn+1
Convergent
sin(2x) — 2x + 8§
8. Compute lim =
x=0 X
a. —oo
b. 0
4
c. %
d. 5
e. © correctchoice
_xE X i _ oy 8 | 32 _
sinx = X 31 T B S|n(23x) 2x5 6 T 120 ] . 5
i _ 8¢ 8, 32 8’ 8, 32¢
im Sin(2x) — 2x + 3 :"m2x 6t 120 2X + 3 _im_6 %0
x-0 x> x-0 x> x-0 x>
— im[ 8x-2 32 7=
= lim[ gx?+ 55— | =0

9. Compute I(2x3 — 1) sin(x* — 2x) dx

a. 2cogx*—-2x)+C

b. —2cogx*-2x) +C

C. %cos(x4 -2X)+C

d. —% cogx*—2x) +C correctchoice
e. cogx*—-2x)+C

u=x*-2x du= (4x3-2)dx %du = (2x3 - 1)dx
1

I(2x3 — 1)sin(x* — 2x) dx = % _[ sinu du= —=cosu+C = —% cogx*—2x) +C

2



10. Compute

1

2

y.a
4

T

® 2

2r

[
0 J4-x2

X

correctchoice

X = 2sind

Jo 7 o
_ Z[Q_QL;@}Z’Z IR

dx=2co®9 dd J4-x2 = J4—4sirtd =2/1-sin0 = 2cod

0

/2 . 2 /2 _
4Sir0 5o do = [ asirt oo = 4 1-cog20) 4
0 0

2co9¥ 2

2

2 |
11. Compute _[ sin®xcos’x dx
0

1
a. 623
b. ? correctchoice
C. ?
d. ?
e. ﬁ
/2 /2
j sinxcos’x dx=_[ sinx (1 — sin?x)} cosx dx u=sinx  du= cosx dx
0 0
1 7 9 1
_ 601 _1)2 _(u v _7iA_17__2
‘Io“(l u%) du [7 9 }o +-5]=-%&
1 i
12. _[1 N dx is

a. Convergent by comparison to on 1 gx correctchoice
1

e2x

b. Divergent by comparison to on ? dx
1

c. Convergent by comparison to on % dx

1

d. Divergent by comparison to on % dx
1

For large x, e is larger than x. So we compare to _[ ? dxwhich is convergent.
1

IT e%" dx

Since
X

1

|

+ e

e—2x

-2
<

1

e2x

0 -2 2
} = 0+ £~ = £~ which is convergent.
1

2 2
the original series is also convergent.



13.

14.

The basket shown at the right is 9 in tall.
Its horizontal cross sections are circles
whose radius is given by  r =2y
where y is the height from the bottom.

Find the volume of the basket.

2167
162z correctchoice

108z

81r
81x
2

® 20 T o

V= IjA(y) dy = IZn(Zﬁ)z dy = 4n_[zy dy = 47{

A trough filled with water is 3m long and its
end is a 45°right triangle which is 2m high
and 2m wide. Find the work done to pump

the water out of the top.
(p is the density of water and
g is the acceleration of gravity.)

2pg
3pg
4pg correctchoice
6p9
8pg

®> 20 oo

Il
l’l’l
]

7

J

il
.
i

il
'1
|
i
3

I
I
i
\

\‘

\

il
il
il
\

I
I
l\\\ I\

I
\\

1]
il
i
1]
W

A
I
1
\\‘\\\\“‘\\Q

T
S

2 19
y—} — 1621
0

Put the origin at the bottom of the trough with y positive upward.
A horizontal slice at height y has volume dV = (length)(width)(height) = (3)(y)(dy)
and weight dF = pg dV = 3pg y dy It must be lifted a distance D = 2—-y. So

2 2 3 2
W= ID dF = IO(Z—y) 3pg y dy= 3pgjo(2y—y2) dy = 3pg[y2 - y?]

= 3p9[4— %} = pg[12-8] = 4pg

0



1
15. (10 points) Compute j xarctarx dx
0

u = arctarx dv= x dx
Integrate by Parts:
J Y du= —L  dx v= X2
1+x2 2
1 2 12 1 2
_[x2 (tx2_a [ x2 B x+@A-1)
joxarctam dx = [ 5 arctarx _[O > To dx]O = [ arctarx _[ 110 dx
_[x Y | X _ L '
= [ 5 arctarx 5 jol 130 dx]O = [ 5 arctarx 2(x arctan()l)
1 1 1z 101 z\_=zn 1
[ 5 arctan 1- (1 arctan])} 545 (1 4) T~ >
16. (10 points) Solve the differential equation xz% + Xy = #Xiz with the initial
condition  y(1) = In4.

: : . ﬂ 2 _ 1 __ 2
Linear. Put into standard form: ax Xy_ T30 P=x Q= 130
Integrating factor: | = ejpdx = ej x X gnx = x

dy 2X 2
(xy)—xdx+y— Tyl Xy = _[1 =In(1+x%)+C
Use the initial condition to find C: x=1 when y=In4:
N4 =1In2+C C=In4-In2=1In2

Substitute back and solve fory:
_ In(1+x%) +In2
- X

=In(1+x%)+1In2

0.1
17. (10 points) Approximate _[ e*dx to 7 decimal places.
0

(4 points extra credit:) How do you know it is accurate to 7 decimal places?

3 4 6
+ ... e—xzzl_X2+X__X_+

X _ X2
e =1+x+ + 5 6

x°
2 6

0.1 0.1 4 3 5 0.1
X2 Ay~ w2, X _ X2 X _ 1_ .001
jo e dx~_[o 15+ % dx [x X +—10} 1801 + 000001~ 0996676666

Since this is an alternating series, the partial sum is accurate to within the next term

which gives
01 o6 7 101 5
X _ [ x _ 107 -9 _
jo 3 dx_[42}0 07 ~2.4x10° = 0000000024

which says the error is in is the 8th digit of the answer.



