GP1-L01

Problem 1

Earth is approximately a sphere of radius 6.37 x 10° m . What are
(a) its circumference in kilometers, (b) its surface area in square

kilometers, and (c) its volume in cubic kilometer? (03/)\8)

(a)its circumference in kilometers= km

01: ANS:=4E4

(b)its surface area in square kilometers= km?>
02: ANS:=5.1E8

(c)its volume in cubic kilometer= km
03: ANS:=1.08E12

Solution:

(a)FR=2mR = 2(3.14)(6.37 x 10° x 107*)km = 4 x 10*

(b)RMEIE=47R? = 4(3.14)(6.7 x 10*)2km® = 5.1 x 10%km*

4 4
(C)E%%=§WR2 = g(3.14)(6.37 x 10%)3km® = 1.08 x 10%km*

Problem 2
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()BT E = kg/m3
04: ANS:=6E24/(4*pi*(6.4E6)**3/3)




(b) XIBHFZEE = kg/m?3
05: ANS:=2E30/(4*pi*(6.96E8)**3/3)

(c)BkpyRmEfE= m?
06: ANS:=4*pi*(6.4E6**2)

Problem 3

Antarctica 1s roughly -

semicircular, with a radius of 2000km (the figure). The average
thickness of its ice cover is 3000 m. How many cubic centimeters
of ice does Antarctica contain? (Ingnore the curvature of Earth.)

EN A EXER » FEA2000km (WE) o HikSEFEY
BEEA3000K o miNEZ/DIIFEKNK? (ZBRHEKEY

fZE o) (01/)VE)

V= cm?

07: ANS:=1.88E22

Solution:

1 1
5 ™R = - (3.14)(2000km)*(3000m)

1
= 5(3.14)(2000 x 10°cm)?(3000 x 10%cm)
— 1.88 x 10?2cm?

Problem 4

The fastest growing plant on record 1s a Hesperoyucca whipplei
that grew 3.7 m in 14 days. What was its growth rate in
micrometers per second?

B4 ERIRIIEYIZE Hesperoyucca whipplei » Eff14XE3.7AR - HE4E
REEASWZ /DMK ? (01/)E)




what is the answer= um/s

08: ANS:=3.06

Solution:
3.7m 3.7 x 10 um
14d 247 60min  60sec _ >-06um/s
14d x X X -
1d 1h 1min
Problem 5
A S HhEK 1K

Suppose that, while lying on a beach near the equator watching the
Sun set over a calm ocean. You then stand, elevating your eyes by
a height H = 1.7m , and stop the watch when the top of the Sun
again disappears. If the elapsed time is £ = 11.1s, what is the
radius of Earth?

1Ex|:x TEIREMBEER S E - HEEXRGETFFNEFELE

o IRBIRIGEEZK » BFIRBVERIRIE S H = 1.7m °» EXGH
Eﬁﬁﬁiﬁé’é&ﬁ%fﬁtiﬁ o YNRLIBIIFFFEIR t = 11.1s > 3t
BKRVHEEEZ D ? (01/)iB)

the radius of Earth= m
09: ANS:=5.2E6

Solution:

Line of sight to

top of the Sun
{
First sunset / h

_@\\‘nI T, 23

Distant Sun

;7.1.’,,\\\*__
Second sunset

Center of Earth



d? + 1% = (r+ h)?

d?> = 2rh + h? =~ 2rh(BA& r >> h)

24h t

360° 0

(360°)(11.1s)

b= (24h)(60min/h)(60s/min)

— 0.04625°

K#A&d = rtan
Y d? = 2rh + h? ~ 2rh

FrAr? tan 6 = 2rh

2h 2(1.7m) 6
r= — = 5.2 x 10°m
tan?0  tanZ0.04625

Problem 6

Earth has a mass of 5.98 x 10%* kg . The average mass of the

atoms that make up Earth 1s 40 u. How many atoms are there in
Earth?

#EKAYE 245 5.98 x 10™ kg o HEAMIKNRFHNTHEER
40u o MK EBAZMERF ? (01/)VvE)

the number=
10: ANS:=9E49
Solution:

lu = 1.66 x 102" kg

5.98 x 10*kg

=9 x 10%
40 x (1.66 x 10~ ?")kg




