Problem 12.1 The value of m 12 3.14153962654. .. If Solation:
(C 15 the circumference of a circle and r 12 itz radius, r 1 i
determine the value of r/C to four significant digits. C=Ixr= - = o =0.15015494.

To four sisnificant digits we have {2 — 0.1502

Problem 1.2 The base of patural logarithms 13 ¢ = ~ Solufion: The value of = is: ¢ — 2. 713281828
2718281828 ...

(a) To five significant figumes | ¢ — 2. 7183

(a) Express ¢ to five sigmificant digits. : = g
(b) Determine the value of & to five significant digits. (®) & 1o five significant figures s | &~ — 7.3301
(c) Use the value of ¢ vou obtained in part (2) to deter- (0 Usmz the value from part () we find | 0 — 73502 | which 1=

mine the value of £ to five significant dipits. not carrect i the fifth digr.

[Part (c) demonsirates the hazard of using rounded-off
values m calculations.]

Problem 12.3 A machmist dnllz a circular hole m a2 Solotion:
panel with a nominal radius r = 5 mm_ The actual radios B bt e e -

. A a radne i in the range r, — pum to r; = 3.01 mm. These
Sk mbe e 300 (o @ IIETE R
(b) To what number of ﬂg:niﬁn:anj[ digits can you express - e, e
the area of the hole? | Twe: r = 5.0 num

{b) The area of the hole iz in the ranze from A, = 7 = TB. 226 m°

to A; = = 73.854 m*. Theze nmumbers are aqual anly if romded
to one sisnificant digit:

Ome: A = 80 mm*

Problem 11.4 The opening in the soccer goal 15 23 fi

wide and 8 ft high, =0 its area is 24 ft » 8 ft = 192 fi".
What 15 1ts area in m- fo three significant digits?

Solution:
f 1m 3 T
A=1ﬂﬂ_(3lﬂl ﬂ) =178 m
A=178m
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Problem 11.5 The Bur Dubai, scheduled for comple-
tion 1n 2008, will be the world's tallest building with a
height of 705 m. The area of itz ground footprint wall be
8000 m”. Convert itz height and footprint area to U.S.
customary units to three significant digits.

Solution:
3.281 fi .
h -"ﬂim(:' } 231 = 10° #
1m
. 13218 %7 ]
A snmm-( m) 261 = 1074 &

lE=231x10° & A=861=I10'R

|
3
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Problem 12.6 Suppose that vou have just purchased
a Fermani F3533 coupe and vou want to lmow whether
vou can use your set of SAE (U.S. Customary Unitzs)
wrenches to work on it. You have wrenches with widths
w=1/4m 1/2m 3/4 mn and 1 m, and the car haz nuts
with dimenzionz # =5 mm. 10 mm_ 15 mm 20 mm,
and 25 mm. Defining a wrench fo fit if w 1z no more

2% larger than n, which of yvour wrenches can you
use?

I
iy

NG 4
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Solution: Comvert the metric size & to inches, and compute the
percentame difference between the metric sized mat and the SAE
wrench. The resultz are:

5 run( Iiﬂ) 0.19685... in, (E"l?"ﬁ: ﬁ;j“i) 100
—27.0%%

10 run( Eiﬂ: 0.3837.. im, (“‘T];;M ) 100 = —27.0%

15 run( ziﬂ: 0.5805.. in, (“‘T;;j Dj)lﬂﬂ +15.3%

20 ruu( Iiﬂ: 0.7874.. in, (“'?if:ig;fﬁ) 100 = +4.7%

25 run( Ei‘ﬂ"n: 0.9843._ im, (%ﬁﬁ)lm —1.6%

A nesstive percentaze mplis: that the metric nut 1= smaller than the
SAE wrench: a positive percentaze means that the mut is larger then
the wrench. Thus within the defmition of the 2% fit, the 1 in wrench
will fit the 25 nun nut. The other wrenche: cannot be nzed.



Problem 11.7 Supposze that the heipht of Mt. Everest  Solution:
15 known to be between 20 032 ft and 29,034 ft. Bazed
on thiz information, to how many significant digits can @ M 290328
vou express the height (a) in feet? (b) in meters? ki, = 20034 f
The two haishts are aqual if rounded off to four simnificant disits.

The fifth digit is not meanmsfal
|Fu1I:h 0,030 f

(b In meters we have

lm
- |
i = 2XH32 ﬂ(ii&l = SE4852 m
lm
h, = 29034 ﬂ(iiﬁtl & 23013 m

These too heighiz are agqual if rounded off to three zigmificant
digitz. The fourth digit is not meaninzfial.
Thres: A = 5830 m

Problem 11.8 The maglev (mapnetic levitation) train _..-?g’—r
from Shangha to the arport at Pudong reaches a speed FLTA
of 450 kan'h. Determine itz speed (a) mm mvh; (b) ft's.

Solution:

1 km

w1000 m 1§ 1k
4302 307 f
% »=8 (1hu)(ﬂ.3ﬁ4&m)(3mns) e T

v =302 fi's |

—

0.6214 mi
( m) 267 mih | — 267 mih

km

430 —

(@) w©»=43 A
h

Problem 12.9 In the 2006 Winter Olympics, the men's  Solution:
15-lan cross-couniry skimg race was won by Andrus

Veerpalu of Estonia in a time of 38 minutes, 1.3 seconds. e (ﬁ'ﬂ'm 21 Tkmt [ =237 kb
Determine iz average speed (the distance fraveled dmn- {33 5 l_J)mm 1k

ded by the time required) to three sigmificant digits (a) in 50

km'h; (b) in mu'h.

ek
v {E.?km-h}( i ) 147 mih [v= 147 mih
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