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1) '.E-Cé_i_.i.wls'ider 3 set of measurements for a certain p-hysi'Cél‘-_"c'q'ti"a;"{ﬁiﬁi}a Lat s.bethe :'

sample standard deviation, The probability (J-s=) th

‘that any new measurement.

- will not differ from the average value by more than gzis

et

'a) 0.65 o Co ey
b}y 0.50 . N

€Y 0.67
d) 0.95
e) 0.75

7) A cylinder has an inner radius of 4.0 +0.1 ém'and a length of 154+ 0.2¢cm.
- the volummie of water that can fill this cylinder iS f

ay- 7741 + 48.7 cm’®
b) 774 + 49 cm’ _ AR L AL
c) 464 + 37 cm’ ! ' o F e
d) (4.6 = 0.4) X 10% &m’ @Tj = £ bﬁ\-— + _bt
€Y (7.7 = 0.5)x 10* cm’? | e A L
- R T
3) A boy runs at a speed of 10.35 km/h for 2.71 hours. The distance traveie% - /’ E//
during this time interval can be written to the correct number of significant F.7x 5

figures as: \@,?5’ @ 7.7 = 2 & .ol
 a) 27.945 km | |

b) 27.9 km

c) 27.94 km

d) 28 km '’

. ) 28.0 km |

: }(... {J\‘ o

CD,!‘;‘O A

4} Given x= 6046 + 43, Write x and its uncertainty in the correct form =
a) (6.046 + 0.043)x10° _ Loofo Leldo
b} (6.09 + 0.04)x10° ( 3
(2D (6.05 + 0.04) x10° - 6.+ o) AP
d) 6050 +40 TR 'y
e) (7.4 + 0.3)x10 fEs

5)...._.The number of significant figures inA=0 _ggg_ggq s

| %6 : S . ooqqse
g ;{3,_)'*)5 B b ' QJ 5
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6) Higher precision in a measurement is a result of

a) Srnall systematic errors
b) Large Systematic errors
c) Large random errors

: md Smalt random ervors
e) None of the above.

7) If A= 820. 725 and B= 54. 0, Then A+B should be written as
L95 xS4 - VEEFT ST
a) 874.725 " - glo - 72
b) 874.72. -
c) 870

dy 875
e))874.7

Questions 8), 9), and :m) are related to the following statement:
A student measured the time of fall of a ball from the same height and got the
following measurements, t= 5.75, 5.63, 5,71, 5.77, 5.84, 5.73, 5.65 second.

8)' The best estimation of the true value of ihe time interval is !

=a) 5.738 sec
b) 5.7 sec :
) 5.74 sec | | ,
«.;_d 5.75 sec
) 5.73 sec

G} The sample standargi deviation of the above measurements is

v a) 0.0716 sec \
b) 0.7 sec
u—c 0.072 sec
@)0 07 sec
e) 0.071 sec

10) The standard deviation of the mean of the above measurements is

@D 02/ 56C
N 0.02706 sec.

c) 0.01. sec
@) 0.03. sec

e) 0.07 set
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1) A student meastred the den sity of & liquid {o be 10.950 + 0.003 g/cm®. The number of
significant figures in the reported density is

a. 3.
@. 4.
@ 5.
d 1.
e. None of the above.

2) Inthe lab report for Physics 111, Your report and your pariner report should
a. have exactly the same result,

@ have exactly the same data.
c. have exactly the same written procedure.
d. have exactly the same written abstract and conclusion.

g. have all of the above.

3} A physics student measured three lengths 4, B and € in cm and a time T in seconds:

A=56+2cmB=23+2cm,C = 72+26mandT = 2.0 4 0.2 sec. The studeni then correctly
calculated R = (A~ B +)/Ttobe

8. 531+ 6cem/fsec
b, 52+ 8cm/sec.
52 4 6 cmfsec.
d. 5254 8Zcom/sec.
2. SZ.S'i 6.2 cm/sec.

5‘5—“"9-%“\“:?“7» = los t("éw» 2 )
LS —%:- &

4) If someore-tells youthat a block of limestone (< =) has a mass of 2613.5729 + 0.8681 ky.
You should report the-mmass of the block as o
oo

a. 2613.6% 0:8%g. o6 F
b, 2613.5 + 6:9 k9.

¢. 2613.57 +0.87 kg.
(4. 2613.6 +0:9 kg.

& 2614 +1kg.



5) A cube of mass 5.5658 + 0. 0002 icg and edge Eerzgm of 6.60 % 0. (}S cm What is the densrév of

the cube materiai? . 'Ivé\f\-’ﬁ
a, 0.0194 & 0.0604 g/cm?. ﬁ /
b. 19.35+ 0.44 g/cm®. % ) f}\g@i
¢. 194405 g/cm?. Y o ._
d. 19.3+0.4 g/em?®. \ g AL M
194304 g/cm’ . L3pm 4B s L gert * i 36
RS UL N . (‘}‘T//

ELP 4 maLsu
T

' 8) Karim measured the following physical quantities: X + AX,Y £ AY and Z 4+ AZ. If he wants to
calculate R = 7Z2Y* /X3, then AR should be calcuiateci usmg the following formulza

“I}*f: 2*i~+4*{,-+33—{—. "'_i__,l-w
. ¥ 2
g AR AZ AY AX
b, === 145 23_,., 21—
w =T+ +215 2y YR 3

C, -A*Rg:’:—ﬁ—‘f'i;y’f“x | B ﬁ % /
d. ﬁ‘?—._z-—Mw—gm L

e -—-- 14-—~+28--—-— 21——.

7) A cylindrical tank (S 3 shaf of 33) has a radius r = 0.94 + 0.04 m and height h 1 78+
0.08 m, respectively. The surface area of tank is (Hint; A= 2nr? + 2nrh)

%
a. 16.0+13m?. <0 W et VT )
b. 16+ 1m? T UL+ E@narh o Twral LA (o o\l:ai\ 4L /
= - ko0 - (270,005 504U §,08) = LW tﬁé ’ ‘
(e 161+ 1.4m?. S T 0 /
} 4 At P
d. 16+2m3. WPVeE 4+ et
=am ey Nt i € 1,36
e. 16.06 +1.39 m? ,_,.—~—r~’l-‘“”‘ Y &

(e = T

8) If you measured r= 3 610 +.0.005 m and 8=30.0"+ 0.5%in the figure shown above then x is
given by

a. 31261 0.002m. __ 5
b. 32%02m. | | y
c. 31+02m. " 6

. X
‘ 3.13 + 0.02 m. | -

e 3.12:#0.02m.




Two studenis coliaborated (14«3 to measure the acceleration due to gravity (g) using the
following experiment: The first studest dropped a ball 6 times from rest from a known height

h = 24.53 £ 0.09 m. The other student measurad the Hme it takes the ball to hit the ground each
time as follows: 2.15, 2.36,2.23, 2.28, 2.17,2.31 sec. if the height is related to the measured time

. 1 .2 . : Y
by the equation h = 5 gt*, answer question #9 tol cuestion #12. ” V\

9) The sgmple standard deviation of the time measurements-approximated to 2 significant figures
is given by &5 e
R e

(8 0.082zsec e ,‘Lﬁ/g, 0, 2% 2

: - A
b. 0:074 sec ‘F 0,0 N L 0s©
c. 0.033sec 457 g At
d. .0.086 sec 4=y
e 0.033 7 —
4 = T
e A LeyPrPrnE
{ % ":-_. ‘E%; / . / o
10) The best estimate of ¢ is given by @"/ i A f; '
o~ ; d
Feppd Y ) /
a. 969+ 0.08 mjsec. 1 0{@ Lﬂ/'ﬂ \6{@;, —X}zjx
b. 9.7+08 m/secz. P N . yMG\\., \0?9 4};7 o ,,-w————————-w«»—;T*_;:“"‘"*M =
C. 9.69 % 0.03 m/sec?, \/ ARG c o 3
(A 9.7 0.3 m/sec?. 7w T g o %’”{ =9
: - g 7 & W orh et
%%WW e LR W’”
== 9= 2R oper ool 41\6*2""”'.“"/————“5? e Faow g _zh22E
. & '(&m}l‘jlq :'019354‘}2@l1 CIE - = &
11} if the standard vaiue of the acceleration due fo gravity g = 9.8 m/s?, then the iscrepancy) _ LMs

between the two students’ result and the standard value of gis

a 01 :
' S
6) 0.1 m/sec? O S :‘@E%é

2
c. 0.7m/fsec _a, -
d. 0.7 o\ 8
ray
8. (.3 mysec? . y\ QO’

12) The two studenis’ result

. -is not accepted because it is not in agreement with the standard value of g within
experimental errors.

b. is nstgood.
¢. -has no random-errors.
d. is very accurate.

@ is accepted because it is in agreement with the standard value of g within experimental
EIFOrs,



AL A |

“é:l) wysiearmtac ernors leads fo

O A lack of accuracy in meaburemenis
o b. Alack {u«) of pracision in measurements.
C. Larger sample standard deviation of measurements.
d. Random errors.

2. None of the above.

The measurements (indicated by arrows seudy 4502 1) shown in the flqure iow were obtained in
three independent experiments to measure the circumference of cy!mdrzcai marble column { 2
' ClrcumTerancy

ol e i shat) OF radius 0.318 m. iy "\;’”
Wi
{Expl) TERRAERARI FINRAITRTINT lll[llihrslhllrfm
\ 2 2 3 :

(EXQE} ineslnn!uufunlnn?unlnr‘fau jim — 34 A =

! 2 3'rIhe 3,5 e
. .0 &
(E}{pB) [!l!?llltli!!iIfll%‘gﬂ}lrli!#li!l!airlfllm o
i x 3

— L ‘. . ! I/g
- ) 1y q’

. . . 2,9

14) Resuilt obtained in experiment #3 27 |

e}

a. is more precise than that of experiment #2.
" b. s affected by a very large systemattc eITor.
6 is more precise than that of expenment#’i.

d. -is not affected by random errors.

s_is less precise than that of experiment #1.

[

16) Result obtained in experiment #2
8. is more accurate than that of experiment #3. GA
b. is more accurate than that of expenment #1. -
c. Is iess prec:se than measurements of expersment #1.

@ is not affected by random errors,
is affected by a very large systematic error.
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1. Choose the correct statement: : o _ _ , _
The accuracy of a measurement is reduced by large random errors;{ H. &~ 55

a.

b. The accuracy of a measurement is increased by large systematic errors. e P e §°R
@ The accuracy of a measurement is[increasef%iby small systematic error

d. The precision of a measurement is reduced by small random errors. y
€.

The precision of a measurement is decreased by small systematic erroré(
o bt acbAC

; L‘a"am&“

Low LhUN 1 rr&’(" S‘ an

: M{fﬁ/?// /ﬂ/ _ E&\{%&»ﬁ“ g
2. You measured the following quantity: C =23 80, + 40 meter. Your result C has: 004
a. 5 significant figures o Cea 4 ’
(B 4 significant figures c= %% ﬁ@ 0> 0.

c. 3 significant figures 9. %ng o« 00H.
d. Very large systematic errors -
e. Norandom errors

Q‘i@“"” ;7_“ ' | [T T
X. The surface area of a fphere of radius r = 1.3 cm st our Pa@_ = [ P\m
o10em’ :"i X ()X RIAN

e. 21 o’

@ 21.2 em? - ‘7\ ‘ i 28 ng

YR F-R -4 e FPWEn Y . . ..._mﬂ_i}{}mg.u ey ‘
4. Youmeasured the speed of a ball and repeated your measurements twenty times. The sample .
standard deviation of your measurements was 12 m/s. The standgrdmthe mean ig:

a. 12 m/s : A _ .
® 3mis - 6r :ﬁ = jig:".z {;@gyﬁ
c. 2m/s _ : L 2.9 S
d 2 . o oEIms
e. 3 .




Bight different students measured the radivsr of 2 disk (e =) and found the following values:
6.04 cm, 5.90 cm, 5 y.f.lfﬁ cm, 5.97 cm, 5.88 cm, £.07 cm, 5.95 om, 5.96 cm. Answes the following four
quéstions: '

5.. The best value for the radius T and the error in it is:

©oa. 5.96+006cm ¥ e N ) oY)
@ 59640.020m X = 595615 R = gﬁ@? 200
S L S R S A
d. 5.95% 0.06 cmy ’
e. 5.94+0.03cm i - n.01935 £.55 - Dﬂg@ . 5.8Be,

o
§

_ \ﬁ Thereisa probability (ulaisl):
N That 2/3 of the measurements lie in the interval (sl 8 80) [5.96 = 0.06,5.96 + 0.06] cm. V/

®

f

T, That 2/3 of the measurements lie in the interval (5l b &8 [5.97 - 0.03, 5.97 + 0.03] em.
c. That2/3 of the measurements fie in the interval (sl b o8 [5.96 - 0.02,5.96 + 0.02] e
' d. That 2/3 of the measurements lie in the interval (s_i & 25 {5.94 - 0.06, 5.94 + 0,06] cm.
e That2/3 of the measurements lie in the interval (35 8 &8 [5.95 - 0.06, 5.95 +?0.0.6] CIT.
L
' 7. The area.of the disk is: " Prea = R 2 e ) o
a 1112+08cm’ i ' A= R = /ﬁ‘:@“’%@ T
b. 110.85+0.01 cm
@ 111.6:08cm’ 7 = W ”3@'53
d 111#2cm’ E‘b"é&\:ﬁ 2K pR :
e. 112%1cm’ T pER

W 6 £ ok . -
WEENT L na ko Wl bR . AR L 20RA
Soenl AR DooRUE P AS R

8, Suppose (wa.58) there was syste atic error obccause the instrument used for the
meagurements was not calibrated (5 0N Aol o), then:
) The standard deviation of the measurements above will increase by 0.08 cmv”
(b} The standard deviation of the measurements above will not be affected
. The standard deviation of the measurements sbove will decrease by 0.08 cm*’ @
d. The standard deviation of the measurements above will increase by 0.03 cm '

e. The standard deviation of the measurements above will decrease by 0.03 cm
c. > . 5.9 6.0y C05 . 5.9 5 “H, £.09, ¢

996 .23 @3k 8 o P

A ) RO‘- T = =59 x b4 ¥ T
| = | .39

. A%%W‘Q%Z 'E}R W»—@ ,ﬁbﬁ“ﬁ = ZMQ‘
. Iﬁ AEF a R oo



In an experiment to deterraine the speed of spund in air, you found that § = (341 & 1) m/s. While your -
classmate Ahmad (sl @llee3) found that S = (340 £5) /s, The universal value (llte sadindl Lagll) for the
speed of sound in air is 345 m/s. Answer the following three questions: : _ o

‘ (S=31 7 1))

o pF ' . .
he discrfepancy between your result and the universal value is:

a. Smfs . - :
%l 5 BRS g(e_{)m/\(?ﬂ - B (c. 340 *5) ~>§)
@ 4/ | S VR

D 4 s | 35-30) [ <L 21

.f"' ;r'-\
Q) —» (¥ P

10. The discrepancy between Ahmad’s result and the universal value is:

&) 5mis 3G - 340| :.—. </'l'>(§ |

5 | D=
. | '
/4 S g ‘< fo ¥

6 m/s

11. Choose the correct statement

a. Only your result is accepted because it agrees with the universal value within the

E— “expefimental GI'I'O).”S. e e e e o v e e men e e e s e b w0 See e es e bow e .
b. Both your result and Ahmad’s result have the wrong number of significant figures.

¢. Both your result and Ahmad’s result are accepted because they agree with the universal value

. within the experimental errors. - - . C - S

{d) Only Ahmad’s result is accepted because it agrees with the universal value within the
experimental errors. . ' ‘ '

e. Both your result and Ahmad’s result have the wrong units.




17. The resul of: 5.6 % 102 + 1.8 is: 4 : -
L1 ' Ed g
brsgE
&y 572
od, 871.8
TSI S e

13. You measured the following quantities: Y AY, T 4+ AT, 7. AZ, you want to-calculate

R = YT/Z?, then AR can be caloulated using the formula: R - \};:-F- 3 Nls 3 - 2
(3) AR =R [(AY/Y) +2AZ/Z) + 3(AT/T)] _ =&
. AR = (AY/Y) + 2(AZ/Z) + 3(ATIT) 7

AR =RAB(AY/Y) + (ATIT) + 4(AZ/Z)]

. AR=R[(AY/Y) +3(AT/T) - 2AZIZ)] R - by 7 7 . 5T° ?/z/l a7 o “2% ;{ﬁf:

AR = (AY/Y) + 3(AT/T) - (AZ/Z")

C .
R ¥ Yo + 1ok
z=
14. You measured an angle (%)) 6 = 43.0° £ 0.5°, then calculated R = sinf to find: ¢

a R=0.682+04° 1" Sin (43.0) = D681 (94830 ¢

pR—btr0ze M= C 4f

o R=OTITEOB00 - (%89 s - €O3Q Al o.032
' ) R B e
7 R=0.682 +0.006 s
/ 00083 = o, 365¢ 3
K] W
i 9 a.5 3. 5
A 2033,
'15. The-correct form to write the measurement F = (4278,% 37) kg is:
a. F=2980=x40kg. q3 L+ 9.03
b. F=498+4kg “ NIz ?
& F=4980+40kg. ' + o0.04) X o
d F=498+40kg. (4.8 * )
e. F=(2.98+0.04)x 10 kg. 49 8o + 0.
4
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1) A car traveled for 1.50 hours at an average speed of 61.45 km/h. The
distance traveled during this time interval can be written to the correct
number of significant figures as:

a) 92.175 km
b) 92.18 km
¢} 92 km

d) 92.2 km
e} 92.1 km

2) Low precision in a measurement is a result of :

a) Small systematic errors
b) Large Systematic errors
¢) Large random ervors

d) Small random errors

e} None of these.

Questions 3), 4), and 5) are related to the following:
A student measured the width of a metal block 7 times and got the following
measurements: w= 6.75, 6.63, 6.71, 6.77, 6.84, 6.73, 6.65 cm.

3) The best estimation of the true vaiue of the width is

a) 6.7 cm

b) 6.726 cm
c) 6.72 cm
d) 6.73 cm

e) 6.725 cm .

4} The sample standard deviation of the above measurements is

a) 0.071&6 cm

B) 0.7 cm o

¢) 0.072 cm ., ‘
d) 0.071 cm

e} 0.07 e¢m

5) The standard deviation of the mean of the above mreasurements is

a) 0.01 cm
b) 0.02706 cm
¢) 6.027 cm
d) 0.83 com
e} 0.07 cm



6) One of these does not match the purpose (<l iy ¥ of this course:

a) To learn how to do an experiment.

b} To plan an experiment.

¢) To learn the theory of Physics.

d} To setup the apparatus of an experiment,

e} To analyze the measurement of an experiment

7) If the sample standard deviation .of 60 measurements of the height-h is 0.6
cm, then the standard deviation of the mean is

a) 0.07 c¢m
b) 0.1 cm
¢) 0.08 cm
d) 0.077 cm
- e) None of these

8) Consider a set of measurements for a certain physical quantity. Let o, be the
sample standard deviation. The probability (Jwisl) that any new measurement
will not differ from the average value by more than 2q,is :

a) 0.65
b) 0.50
¢) 0.95
d} 0.75
e) 0.67

9y A cylmder (%ighal) with radius of 3.5 + 0.1 ¢cm and length of 12.4 £ 0.2 cm. Its
volume is:

a) 477 + 40 cm®

b) (4.8 + 0.3) x 10> cm?®
c) (4.8 = 0.4) x 10% cm?
d) (4.8 £ 0;5)x 10 cm®
e) None of these

M

10) The average tall of BZU students is:
‘a, 172 £ 10 cm,
~b. 135+ 60 cm.
c. 150+ 17 cm.
d. 190 =45 cm.
e. ¥72+£7 cm.




11) ¥B =77°£1° then 8in B is equal to :

a) 0.97 + 0.01

b) 0.974 + 0.004
¢y 0.9744 + 0.003
d) 0.225 + 0.001
e} None of these

12) Given x= 8045 + 63, Write x and its uncertainty in the correct form

a) (8.045 + 0.063)x10°
b) 8050 + 60

¢) (8.04 + 0.06)x10°
d) (8.05 + 0.06) x10°
e} Naone of these

13) The number of significant figures-in A = 0.020300 is
a) 7
b) 6
c} 5
d) 4
e) 3

14) If A= 487.803 and B= 24.7 and C = 54, Then A+B-C should be written as

a) 458.1
b) 458.503
¢) 458
d) 459
e) 460

15) A student measured the acceleration of gravity in the lab and found that
g= 9.73 + 0.03 m/s”. If the accepted value of g in this lab is 9.81 m/s?, then
according to what you have learned in this course

a} His results were satisfactory (s,

b) Most likely (<9 i) he hasn't done any random errors in measurements.
c) Most likely he has done some systematic errors in measurements.

d) The student must be meore careful when taking the measurements.

e) None of the above
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1) A student measured the density of a material to be (1.930 4 0.005) x 10* g/cm®. The

number of significant figures in the reported density is

a, 7. o
b 6 "' 15,30 1 0.0h) Tl
o | S

d. 4.

Ll

@

2) Large systemalic errors lead to
a. A lack (L= of precision in measurements.
b. Rendom errors.
{ f;) A lack of accuracy in measurements.
d. Uood results.

¢. lLarge sample stendard deviation of measurements.

3) Precision is :

Y

a. ameasure of how close a series of measurements to one another.

@ a meazure of how close a series (Ae saas) of measurement to the true value,

¢. ususlly enhanced (=% 22 ) by reducing systematic Errors.

d. the same thing as accuracy.

e. None of the Abovs,

4) The measurements on the rulers in the following figure are

Truler

a 40+01om35+01omand3.7+0.1em
5

b, 40+05¢cm,3.5+-05emand 2.7 + 0.5 om

¢ 40101 0m 35+ 1 emand 3.7 £05cm

@,a 4+1em,35+050mand 3.7+ 0.1 cm i

/’7

v 4
o

i 1 um ;«/

5 5 %
w ~
77T e <y

5 &

N

Rutor 3 T T O IO P TRTH T Toee o e’

e 37+01om37+0lomand3.7 +0.1em 0

2 3 4 & 14
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5} If someone tells you that a block of limestone (L84 jza) has a mass of 2613.57 £ 0. 97 R
You should report the mass of the bioc k as T
[ €13, -

a. 2613 57 + 0.97 kg

| - +
ATTEENE
b. 26135+ 09 kg. | | L 14
c. 2613.64 09 k‘.g...‘ e
d. 2613 + 1kg.

(€) 2614 +1kg.

6j If vy = 3.56m/s,a=315m/s* At = 0.2 5, then v = vy + alt is -
@ 4.19 m/s. . U 3 SE 3.4 pe L
b 4.2m/s. | *
c. 4m/s.
d. 4.19m/s2.

e. 4.2m/s?.

7} A physics student measured two lengths and 4, and h;, in cm as follows: 1, = 324 + 0.3 om,

¥

hy = 16¢Z + 0.3 cm. If the student correctly calculated R = In (ﬁ), the value of R is
2

- 20,89 + 0.02 | _— e
b 0694008 o
¢ 0.693:£0.003 © - . .
d. 069340009 TR

@ 0.7 402




8) Abmad measured the following physical quantities: X -+ AR Y +

: 1 1 ! . : . ) .
to calculate R from 5 =5 s then AR can be caleulated using the following formula

AR

LX 0 AY

b AR AX Y ﬁ
TR XY

AR _ AX | AY

e Ty - K
SAR AX AY
@.7?{5”3{5*??
AR _AX | AY
SRS TR

Tian
it

ok

N

-y -7 Xt 3/

3!

9} A cylindrical tank (S8 3l shaud 0f 33) has a radius 7 = 0.94 + 0.04 m and
height h = 1.78 + 0.08 m, respectively. The velume of the tank is

.
.
d.

_L’D .

54 1m?. ‘ (
49+ 0.6 m®,
49+ 0.1 m?.

¥

4.94 + 0.64 m3.

4.94 % 0.13 m3.

Ve e 0 ;”

AY and 7

L7
~Y
57
'

10) A sohd sphere of mass 5. 5658 1 0.0005 kg and radius of 6.60  0.06 cm. What is the
clensw of the sphere material?

B8

b,

O -

". .‘d

3

+

li)lfyou 0

is equal 1o

0.00462 + 0.00013 g/em®.

'4.62 +0.17 g/cm3.
.46+ 0.1g/em3.

464 0.2 g/em®.
4.62 +013 g/em3.

ol,(_an angle measummen‘c 9

S =

38° + 2° and you needed to find Z = sin(f), then Z

paut BTy
X }
i Lff\ i g T!"l1 4 f“ 2“}5 D}T
_DU: ZJ [ . G JT,“
L o4 “*’c\.,oﬁt iRty (0.G6) U
densiby . g _rss
e L’
ooty 1368
= {fgol® T 15k 747 {

pls b
2

PR e

2 f'" -5 i/_{f,)
62 £ 0.03 - L
+ 0.03 ' Gt B 3 _ O, 05&“)
+0.02 e
i £0 -
m.jQ 02 v
54 0.014
BT w (esll B0
. (‘i\ v (os 38 ¥
devsi by 75 B DY e i
¥T§w§» ) ; |
= :‘:{mf ! - }?__j:’:,u/w.‘:'»_:? . 40, { (9 / i 3
b 5685

Ra A

L 0.08

4+ AZ. I he wanis

T .0¥



A group of students measured the acceleration du“ o u;avity g, with a pcndulum {Js) and obtained
the following values inm/s*: 9.80,5.72,9.73,9.78,9.67,9.81 and 9.63.

¥

Answer the following four questions:

12) The sample standard deviation for the measurements approximated to three significant figures

is
a. 0.00675m/s?
b. 0.0675m/s w
2 [ ¥
@ 0.0675 m/s? _ A Iy
d. 0.0625m/s? * PR
: g e Y
e. 0.0625m/s » 24
\ﬂ\l
o ";Q Ak ¢
, e SN ok
13} The best estimate of g is A LA

09 73 4 0.02m/s? AL @\9_?’) \3,3‘ n\}\\)
9724+ 002m/s? Y >N 4
9.74 + 0.03 m /s St N

d. 973 4 0.03m/s?

e. 9.74 +0.02m/s?.

14)If the standard value of the acceleration 4 e o gravity g = 9.80 m/s?, then the students® result

Sk P . . r . . .
@ 1s not accepted because it is not in agreement with the standagd value of g within
experimental errors. '

b. is not good.
has no random errors.

d. is very accurate.

e. isaccepted because it is in agreemont with the standard value of g within experimental
Errors.

15) There i is an appm\nnatulv 93% probability that a single mcasmempnt of g would lie 1n tl
range _

a. [9.70,9.76]
b. [9.67,9.79]
[9.67,9.87]
~d. [9.60,9.76]
@[9.60, 9.87]
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1) A student measured the density of a material to be (1.9306 + 0.0002) x 10* g/cm3. The
number of significant figures in the reported density is

1.

4
7.
6.
5

@ e o o s

2) Large random errors lead to
a. Small sample standard deviation of measurerments.
b. Systematic errors.
@ A lack of precision in measurements.
d. Good results.

e. A lack (U=l of accuracy in measurements.

3) Large systematic errors lead to
a. Random errors.

Good results.

o

Large sample standard deviation of measurements.

c
“d. Alack of precision in measurements.

[

@ A lack of accuracy in measurements.

4) For a ruler with 0.1 m as the smallest marked division, measurements should be estimated to
the nearest : _

(a) 1m

(b) 2m
@ 0.1cm
‘(d) 0.1m
(e) 0.01cm
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5} Ahmad, Amé}. and Amani measured the acceleration due to gravity (g) to be 9.6 + 0.3 m /82,
9.74 4+ 0.04 m/s*, 9.775 + 0.001 m/s?, respectively. If the accepted value of g is 9.80.m/s?,

then” : v
| a. All results agree with the accepted value of g. '
b. Only Ahmad’s result agrees with the accepted value of g.

(E:) Only Amani’s result does not agree with the accepted value of g.

d. Only Amal’s result does not agree with the accepted value of g.

e. Only’lAme_zI’s result agrees with accepted value of g.

6) If vy = 3.56m/s, a = 3.1 m/s?, At = 0475, then v = vy + GAL is + )
3 p e 2 g Sl fn B D
s 482mfs.  uh / sk pfo) e B (T

’ S (7) |26

b. 4m/é. ) -
c. 4.8m/s. {//,(J 5 fj(‘; S a
AR a0 f\:‘” e i . 7!.‘ - - L . . -
‘ = e . . — 2 7
/e./ 4.82 m/s. of . é : , & 197
1 .4

7} If you took an angle measurement: & = 47° 4+ 2° and you needed to find 7 = sin(8) , then Z

is equal to ) )
'_ ‘ £0.03 /)Z- = Cf§ (‘” > 6 ‘ (J'(.w’;, e o, <
AGH073 %002 NI EEAR Jos (P
c. 0.71+£0.02 ’ \ )
GO ¢ i B
d. 0.72 £0.02 vV - o7 T ad
e. 0724003 T -Gae = 64T Ter e
Q@%’é\ PRI 44 ;‘f)@ 2 (po € YR [
e WO 2 SR N AR
o e LA I

53) The area of a rectangular plate was found by measuring its length and its width. The length was
found to be 8.27 :: 0.05m. The width was found to be 5.12 £ 0.02 m. The area of the plate is A

a. 424+ 0.5m?. Fi\, W ol w F fz!?u c,.,,wj; = Gl = S
g — el fi{
b 43 %2m? A ﬂ & 5P -
- {»\j‘, = e i &/ _ ) e
¢. 42.54+0.42m? o T 0,008, 0 us
d. 42 4+ 1m? ) o
o, 2 - @ & &0 ) \\} . ' ,
(o) 423%04m? el A4 T R I IR
' P o Ae or e -
g g - weg
"E ‘C C (7 e (‘i,‘ [ el ("F @ & o L..!



[f'y can be evaluated using the following formulay = vt — -21- gt and the quantities v;, g and tare
measured to be v; = 50 + 2m/s, g = 9.80 - 0.02 m/s* and t = 1.45 + 0.05 s, then answer the

following two questions VRN B )
A ..J( Bl B Gl
e 9) ¥+ Ay equals / (5 ()(, L,c fﬁ,( 3 vaig)(z eF )(\ en),
a 62+5in. s o ﬂ |
. ,3
b, 62.2 % 4.7 m. a2
c. 622+61m. FACOI I R Ceb e .b/‘
D o [
d. )62+ 6m. (23 B (
e 62+4m. geas Uy 06 (pme BS 405t O
- S B AR
. . 1‘} . 13;\35“ ’if,j,?; Y B -4 i \’-)_’_:i_.i ( .
= e T g v »«m( ST
10) Of the three given quantities v;, g and ¢ which has the most nnportam effect on Ay? (i &
a. t . u"o"/--f-f;‘()g — )j&.b%c.e)uz + g?-t:“‘d‘]
b. v, Lol ;f‘ o o 0 e
¢ g ;e [ 38 O R B.s oz m}b\j
d. The three quantities has the same effect on Ay. Y - o uv’\C
@ Ay does not depend on any one of these quantities. ’”’\;{
A group of students measured the height of a building in méters as follows:
20.2,20.1,20.3,20.7, 20.2 and 20.4. Answer the following two questions
11) The sample standard deviation of the measurements approximated to 3 signiﬁcaﬁt figures is <
a. 0213 m '
By 02t4m. L. o 21T
c. 0.195m, . J’;
d. 0.195.
e. 0.3m.

12) The bes‘c estimate of the buﬂdmg height is
203+ 02m
“b. 204+02m
c. 2034+0.1m
@ 20.32 + 0.09 m
e 2032+008m
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j jifjf 2 car travels a distance of 480.46 km at a speed of 76.0 ken/hr. The time interval
which the car took to cover this distance can be witten 1o the riearest number of
significant figures as | -

A 6.86 hour

by 6.8637 hour

¢) 6.864 hour

d) 6.9 hour -
@) 6.90 hour ' '

L PR .'r. Y PETOTE NS

Questions 2)and 3) are related to the following statement: _
A physics 111 student measured the length of the physics 111 manual. She found the
following measurements, x= 28.4, 28.3, 28.5, 28.4, 28.5, 28.2 ¢m.

\}'S ‘The best estimation of the true vélue of the manual length is

a) 28.0cm
b) 282 cm
¢) 28.5cm
d¥x 28.4 cm
g) 28.3cm

3) The standard deviation of the mean of the above measurements is

a) 0.04cm o nEN
5 0.05cm Y

o O’O‘ﬂ;m/

dy 0.01 cm

2) 0.08 om

4) Two students measured the thickness (T) of the phyéics book. Student A found T=
5.7 o, and student B found T=5.713 cm. Which of the following staterments best

describes the above situation:’ gt

a) Student A and B most likely did the measurements at different times.

oy The tool used by Student A is less precise than that used by student B..
é‘; The tool used by Student A is less accurate than that used by student B.
d) Student A and B most likely used the same instrument in measurement.
e) None of the above. :

\\_-\'SQ,Q
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Bt 20 P S DU
. ¥, e errot 2R T TGN

Z x. ¥

. A A
by .él‘z_..,—;m,@ﬁl-_%é«ﬁ

) m=2——= . o

[ A ‘
L bwer precision in a measufement s a result of

= o
‘fcﬁ’&« ’

6)

b

) Small systematic errorg, , " 4 78
Large random errors 82 "
Large Systematic errors

Smali random errors

None of the above. ;

&g

© .
S St

A2y ihe sample standard deviation of 81 measurements of the length of an obijectis 0.3
cm, then the standard deviation of the mean is 63,
a) 0.1 om
0. 1o T ‘.: B
b) 0.01om Gy .. O

¢} 0.3cm 'ﬁ Ty s,
d) 0.09 em @ o \{ A oE

w 0.036m ﬂgﬁ%lj

r}B)) A cube has an edge of 5.0 + 0.1 cm. The volume of the cube should be writien as

&/ g 1250175 om® o
G125 2 8 om’ G4y =Bt

-y Yo

- .
&y 25.1+ 6.1 cm® o
dy 252+200m° 5 g 2Xel
g) 126+ 7 em® oo

Which of the following statermnents is not true

e}
g

‘@5-‘ The standard deviation of the mean is equal fo the sample standard deviation divided by
the number of measuremeants.

b) Systematic errors tend to shift () errors in one direction. :

¢) Random errors are due to limitations in the sensitivity of the instruments used.

) Errors determine the number of significant figures in a result

@) The fractional error is the error divided by the value of the quantity

o —



. : . i "":.\ = = AR i 4: Ej\

10V x =oos(8), and 0 =45+ 1 degrae, then x is equal io 9 ] Lo AR % &

8) 0.707 + 0.707 <oy @) 2 el = vk

b) 314440102 L & oS Lo EOED e

R 070720072 T S ol 7 U T ok
dy 3.144 + 0.014 7 e _ 7 /g/ A
40/ Ve G 5 ‘/\/-O
e) 3.144 +0.012! IoR g
P . /_,,_r-* oo
- _.

11)  Given x= 4274 + 312, Write x and its uncertainty in the correct form

12)

13)

14)

15)

a) (4.27 +0.31)x10°
b) 427£312 )
¢) (4273)x10° SN ERA N
d) (4.3%0.3)x10° oD

&) 427.4£31.2 | ; ( WB

W —id

— .

The nurnber of significant figures in the value of the:electron charge to mass,; e/m -
=1.76 x10"" is
a) 3
b} 1
¢ 2
d) 4
e} 11

If A= 520.126 and B= 43.40, Then A+B should be written as

a) 563.526 : |

b) 563.53 ' .

c) £83.52

§H £36.53

e) 563.5

The speed of light ¢ = 299,792,458 m/s. This can be written in scientific notation
rounded to 2 significant figures as! :
a) 2.9%10° mfs

b) 3.0x10" m/s

¢) 2.9x10° m/s

@y 3.0x10% m/s

e) 2.90%10° m/s

3, 0X 8

A student measured the acceleration of gravity in the lab and found that g= 9.80

+ 0.02 mis?. If the accepted value of g in this lab is 9.77 m/s?, then according to

what you have learned in thss course o. o3 < @;;,zf |

a) Most likely he has done some random errors in measurements. = o _ :c:_"f @
A His resulis were satisfactory. ‘ : . '

¢) Most likely he has done some systematic errors in measurements. ..

d) The student must be more careful when taking the measurements. .~

e) None of the above o :




