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MATH 172 FINAL EXAM Fall 1998

Section 502 Solutions P. Yasskin

Multiple Choice: (8 points each)

o
1. Compute _[O xsin(x?) dx

1
a. >
b. 0
1
C. >
d. 1 correctchoice
e. 2
[ xsinoe?) dx- —cosx®) |7 _ —cogz) —cosO) _ 1 _ 1 _,
0 2 o 2 2 2 2

1
2. Compute _[ x2 e dx
0

-3e

-3e+2

-3e-2

e

e-2 correctchoice

® 20 0o

u=x% dv=eXdx
du= 2xdx v=¢€*

dtu’zzx de:: e;dx - [ee—a(xe - [er ax) |

j;xz e dx = [xze"—zjx g dx};
- [xZeX—z(xeX—eX) T —[e—2(e—€)]-[0-200-1)] = e-2
0

3. Find the average value of the function ~ f(x) = 3x2+1 for 1<x<3.
a. 13

b. 14 correctchoice
c. 15
d. 16
e. 17
b 3 3
e = g JL1000= 310 na= [Fo0 0] = [22] - [451] <19



X2
4. Compute jm dx

Hints:  sin0 + cos9 = 1 tarrd + 1 = secd
a —2 — _arctarx

x

+ arctarx

X
J1-—X
c. —X ___ _arcsirnx correctchoice
J1—x2
X

d. + arcsinx
1-—x2
e. —X 1 x
J1-—x2

Trigsub: x=sind dx=coshdd  cosh = Jy1-x2
| — X gx= [ SN0 cospds = [tarPodo = | seco - 1do - [tan - 0]

(1-x2)% cos’d
X -
= —2_— —arcsinx
J1-x2
5. Find the area betweenthecurves y=x> and y=x3 for 0<x<1l.
1
& 2
b. F correctchoice
C. ?
d. 3
e. 1
_[*oe_xe XX o1 11
R e e e Sk

6. The area betweenthecurves y=x> and y=x3 for 0<x<1

rotated around the x-axis. Find the volume swept out.

a. %

b. 1L0

c. %

c;l. % correctchoice
© 35

Washers:

1 1
sznRz—nrde=j n(xz)z—n(x3)2dX=[”TX5—”Tx7} = —%z
0 0

ol
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bar whose linear density is

6 cm
[x+
8. Which of the following is the direction field for the differential equation

where X is the distance from one end in cm.

(1+x)dx

6

correctchoice
0

fooc- |

(1+x) g/lcm

a g
b. 49
c. 69
d. 79
e. 249

M

7. Find the total mass of a
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9. Compute on 1 dx
1

10.

11.

1+ x2
correctchoice

a.
b.

_,>|($JI\)|=] ENE

C.

d. Convergent but none of the above
e. Divergent

“_1 _ 4x= arctarx ‘w = arctanc —arctanl= £ - L - L
J.1 1+ x2 1 2 4 4

o0

Compute > 1 __

1+n?
n=1
T
a
T
5
ST
c.
d. Convergent but none of the above correctchoice
e. Divergent
Since on 1 _dx=2Z isconvergent, sois 1 .
1 1+x2 4 J Z 1+ n?
w n=1
Since on 1 _dx=Z also, Z<O L1 _ .z
0 1+x2 2 4 Z 1+n2 2
n=1
The series S - is
2. (D 1+ n?
n=1
a. absolutely convergent
b. conditionally convergent correctchoice
c. divergent
d. none of these
Z -n" 1 n 5 is convergent because it is an alternating, decreasing series and
+
n=1 : 0
im—"— =0 However, the related absolute series n is divergent
0 1+ n2 Z:* 1+ n? g
n=

o0 X _l 2 oo:
because _[1 130 dx = 2In(1+x) L=



12. Find the radius of convergence of the series Z (XZ”r?Z) :

a. 0
b. 1
c. 2 correctchoice
d. 3
e. 4

_ (x=3)" (x=3)™*
T T AT e my 1)
x=3)" om2 | _ k- 3 n2 _ =3 _
im = <1 x—-3|<2=R
[ 2n+1(n + 1)2 (X— 3)” 2 n—>00 (n + 1) 2 | |

13. Thevectors &= (2,-1,4) and b=(3,2-1) are
a. parallel
b. perpendicular correctchoice
c. neither
3eb=6-2-4=0
14. Find the area of the parallelogram whose edges are  a = (1,2,3 and
b=(321.
2J2
4y2
443
2/6

4/6 correctchoice

® 20 T o

k
3| =12-6)-j1-9)+k@2-6) = (-4,8,-4)
1

X

ol
W -
N N S

A=|_a’x6|=JW=J9_=4«/6

15. A baseball is thrown straight North initially at 45° above horizontal and follows a
parabolic path, up and back down. At the top of the trajectory, in what direction does
the unit binormal B point?

West and horizontal correctchoice
West and below horizontal

Straight down

East and below horizontal

East and horizontal

20 0o

Tis North and horizontal.  Nis straight down.
So by the right hand rule, B is West and horizontal.



Work-out Problems: (20 points each)

16. Solve the differential equation dy +2xy = e with the initial condition

17.

18.

dx

y(1) = 0.

Linear: P=2x Q=e* |-= ejpdX = ejzxdx = e

exz% refxy=efe”  (efy) =1 e’y- _[ ldx = x+C

x=1lwheny=0: €0=1+C So C=-1 e‘y=x-1 y=x-1e*
X=-2+t

Find the point where the line y=1+2t intersects the plane
z=3-2t

2Xx—-3y+z=-16.

Plug the line into the plane and solve for t:

2(-2+1)-3(1+2t) +(3-2t) = -16 —4-6t=-16 -6t =-12

Plug back into the line:

X=-24+t=-2+2=0 y=1+2t=1+4=5 z=3-2t=3-4=-1

So the pointis  (x,y,z) = (0,5,-1)

The spiral at the right is made from an infinite 05 5

&)
number of semicircles whose centers are all \J

on the x-axis. The radius of each semicircle
is half of the radius of the previous semicircle.

a. Consider the infinite sequence of points where the spiral crosses the x-axis.
What is the x-coordinate of the limit of this sequence?

1 1.1 N 1\"_ 2 4
2-1+3 -5 =22(-3) - L1 3
n=0

2

b. What is the total length of the spiral (with an infinite number of semicircles)?
Or, is the length infinite?

Each semicircle has length L, = nr, Wheretheradiiare r, = 1%%%

So the total length is L:imn:in(%)n: ”1=27r.
n=0 n=0 1_5



19. Consider the twisted cubic curve  T(t) = (6t,3t3,t3) for 0<t<
a. Find the arc length of the curve between t=0 and t=2

(6,6,32)  [|= 36+ 362 + 9% = [(6+32)% = 6+ 312
2 2

L= [ds= [Wldt=| (6+3%)dt= [6t+t3 } - 12+8=20
0 0

.
\Y

A

b. Find the unit binormal vector B.

a=(0,6,8)
T k )
Vxa=|6 6 3t2 | =1(36:2—182) — (36t — 0) + k(36— 0)
06 @&

= (18t?,-36t,36) = 18(t%,-2t,2)

xa _ 18 2 _ t2 2t 2
a_ _ {2,-2t,2) = , ,
x a| 18(t2+2)( ) (t2+2 t?+2 t2+2)



