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5 i s'émpnl;: standard deviation of 169 measurements of , N

measured quantity is 8, then the standard deviation of the mean of
the above measurements is:

% |
a) 2 et
b) 1 . § 3
c) 11 b ;\/
78 0.6 '
\.e) None of these

2) The internal resistance of the voltmeter compared to (&= 4 )l5db )
the resistance in the circuit must be

a) very small (

b) similar to the resistance
c) can take any value

d) less than the resistance
e) None of these

2

3) For an ammeter with 1 mA as the(smallest marked scale division, ,

measurements should be estimated to the nearest:

ay 0.05 mA
b) 1 mA p o B )
0.2
orm Amr M
e) 2 mA \ 9 ‘:

4) For the carbon resistor shown in
the figure, if A: Violet(7), B: Green(5),
C: Green(5), D: Silver (10%). Its value is:

a) (27+0.1)MQ [
b) (7.5 £0.8) MQ o

c) (7.2 £0.7) MQ i

d) (72+£0.7)KQ

e) None of these

| o
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The following two questions are related to the e

- " xponential |
N =N, e*, where N is the number of nuclei aw of decay

. (%) at time ¢ :
plotted on a semi-log graph paper, the following iach isfo Il\)ftv.?tzs
Answer the following two questions ained.
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6 8 10
Time (Hours)

" 5) The decay constant A is equal to

(n@ )
a) 0.32 hr! é"UbC{;;"‘ Sy
b) 0.09 hr™ A
¢) 0.10hr”!
d) 230 hr™!
e) 023 hr™

6) The half-life time of the decay is:
a) .0.38 hours
" b) 0.69 hours
c¢) 3.0 hours
d) 1.0 hour
e) 0.16 hours

7) In Ohms experiment, a student measures the voltage9 acrli)sss32
resistor and the current passing through it. These are 4. ;;;1& 2
mA respectively (G5 ). The value of the resistor S
written as
a-) 136.1 Q : '.f,’.'/
b) 130 Q 35,0
c) 140 Q ‘ |
d) 150 Q S8 .
e) 100 Q <
v
3
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8) If x =35.3 +£0.2 cm, then In(x) is equal to oL

a) 3.56+0.01

b) 3.5639 +0.0057 o
c) 3.56£0.2 S ¥
d) 3.564 +0.006 o5
e) 3.6+0.2 W 5

-
-

9) IfA=124, B=5.051,then C =A+B can be written as
a) 17.4 . :
b) 18 e UGE =
<€) 17.5 o 7
d) 17.45
e) 17.451 &

10) A student wants to find the focal length of a convex lens. He
measured the image distance v=25.8 +0.8 cm, and the object
distance u = 14.6 + 0.8 cm. Then the focal length is:

a) 13.8+0.3cm o o, B e '

b) 9.3+0.8cm v L

c) 93%+04cm ' i

d) 9.32+£0.08 cm S _‘r o T o=
e) None of these | ¥ WYE Y

L:)‘“'\'w

11) The method of least square fit is used to calculate
a) The root mean square of the signal. _
b) The centroid «f the experimental points
¢) The standard deviation of the mean
d) The systematic error. J "
e) The best slope and the best y-intercept of a straight line that
fits experimental points. ) i'ﬂ";\ﬂ
F—CZIL O’; L@ oty “ : ﬁ o
12) A measurement with low precision, put high accuracy 15 © —cn 2
indication of the absence (<& = 43 ) of:
a) Personal errors/ 2=
b) Random errors <~
c) Statistical errors
d) " Systenmtic erors >.
e) All kinds of errors

2
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13) A student found the density of a metal block t ?
2 ¢ o be 7.80
gm/c_:m3, The number of significant figures in the deﬂsityzi:: 0.002

2 i
b) 1 20 @

c) 3
d) 5
e) None of these

14) Consider the circuit shown in the next figure with its V - I
diagram. If the value of Ry=75 Q, then the value of Ris:

R - o, T )
: 7 6 s
sbo gt dea g 4% W
2l | R R T E
T i b (O -
ot | AL Q) - J
2_:_.__.._...-. ' AU R PP § e “\
sy s i 5 t"
T 2 A e e e ) e,
:‘\\\ """" ' ! llu_. jl 1 :
0 10 20 30 40 50 60 1%
1(mA)
a) 125Q
b) 200 Q
o) 150 Q
d) 300 Q

e) None of these 3

15) The reading of the caliper
shown is:

a) 0.38+0.01 cm.
b) 0.608 £ 0.005 cm.
c) 7.80 & 0.05 mm.
d) 0.680+0.005 cm.
¢) None of these
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Five measurements of the radius of a sphere are given by: R=10.6
10.48, 10.53, 10.71 and 10.62 cm. Answer the following three questions:

16) The standard deviation of the mean for the radius of the sphere is:

a) 0.01 cm 5

b) 0.09 cm P —
c) 0.04 cm TA
d) 0.12 cm He il

e) None of these

17) The “best estimate” of the true value of the radius of the sphere is:

a) 11.85cm ‘ 'y e
b) 10.0lcm oS
c) 10.60 cm
d) 10.08 cm

e) None of these

¢ { 18) The surface area of the sphere is:
€ a) 1420+ 11 cm?

b) (14.1+0.1)x 10* cm®

¢y {14.12+0.09) x 107 cm? .

d) (14.8+0.9)x 10% cm?

e) (14+1)x10*cm?

19) The reading of the micrometer shown is: <

a) 0.642+0.001 cm.
b) 6.98 +£0.05 mm.

c) 742 £0.001 mm.
d) 0.692 +0.001 cm.
e) None of these.

20) A small cube has an edge '
length equal to 2.4650.009 cm. The volume of the cube is

a) 14.9+0.9 cm®

b) 14.98 +0.09 cm’

c) 15+ 1 e’ -
d) 15.0+0.2 cm’

e) None of these
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21) The signal generator is an instrument used in the 111 Jap ¢
Q

a) Measure the current in the circuijt

b) Display the voltage on the screen of the oscilloge

c) Turn on music in the [ab ki
d) Measure the time constant of the RC- circuit

_e), Provide the circuit with an electric signal |

The following graph represents

the oscilloscope display of the

voltage on the capacitor of an s

RC circuit. If R =20 Q, and the |Al--L. [\ ..._..

voltage  multiplier  of the :

oscilloscope is set to 2 volts/div,

while the time base is set to 100 | |

us/div, then answer the following | | .

two questions el S
|

ll!I!lHl INERRENNNI

— EUNN PERPPRY S

22) When discharging the capacitor, then the time it will take the.
voltage across the capacitor to drop 4.0 \(lolts from the maximum, is

approximately: . . . Q(* FaEE

A

-

-

a) 100ps. \
b) 40.0 ps.

c) 20 ps.

d) 100 ns

e) 60ps.

23) The value of the capacitor used in the circuit is closer to which of

the following:
a) 0.5 pF
b) 1.0 pF
c) 5.0 pF
d) 2.0 pF
e) 10 uF
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24) One of the following is true for the CRO ( Oscilloscope ):

2) In the internal mode the horizontal-axis is a voltage axis.
b) In the internal mode the vertical-axis is a time axis.

c) In the external mode the horizontal -axis is a time axis.
d) In the internal mode the horizontal -axis is a time axis.

e) In the external mode the vertical-axis is a time axis.

25) The internal resistance of the Ammeter compared to (&= 4 b))
the resistance in the circuit must be
a) very large
b) larger than the resistance.
c) similar to the resistance
d) can take any value
e) very small

Consider the electrical eI B
sinusoidal wave which is . ]
connected to the oscilloscope. /‘ L |l
The time base is set to AR T S
2.0 us/div, while the voltage ’
multiplier is set to 1 volts/div.
Answer the following three

questions:

i .
T
T
!

|
{ i
| S < T
l i

H

26) The frequency of the wave is:
a) 40 KHz ‘
b) 200 KHz :
c) 100 KHz
d) 20 KHz
e) 10 KHz

~ 27) The amplitude of the wave is:
a) 10 volt
b) = volt
c) 4 volt
d) 2 volt
e) 1volt
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28) The period of the wave is:

a) 5 us

b) 25 ps

¢) 10 ps

d) 5 ms

e) None of these

29) One of the following tools is not used to measure length
'f_,a' :.-"‘\.)
a) Stop watch
b) Meter stick
¢) Vemier Caliper
d) Micrometer
e) Ruler

H
\--

30) The errorina single measurement should be

a) Computed as the standard deviation of the mean

b) Neglected
, ') Estimated
d) Calculated from error propagation
e) Found using the calculator.
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Final Exam
Time: 2.60 Hours

Physics 111

2" sem. 2003/2004
June. 24 2004

Student Name: B( e \eald .
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Consider an RC circuit with C=0.1-1F, the voltage on the capacitor is shown
on the CRO screen (see the next figure). -

Answer the following two questions:

l!lﬂ)!lll‘ AR NENENEEE]
¥

Uhef 23 il 13y 2070 1 U L Gl

the circuit is closer to which of the

1) The value of the resistance used in

following: & AR . _t/R¢ s )
S Ve
b) IKQ —> /]2 Ve=No & 5 APC
[ =
c) IMQ ¢ g
d) 75 L2 / J ‘\\}C:j‘fa L{RC
/-// . \J E'"- .
—T:RC 4 = l;:‘Jo’ “ T e
bys 7 RLN G | k%0 R 4
. -~ C{ -~ !.‘ 2
\ ¥ IC) @‘(}('_/0 \ 06512 ept
, -
| X [
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2)

c) 47 sec. \
d) 22 p sec.
3) A pendulum  of length L =179.1£01¢m, its  period |
T =27+ 0.1 sec thenthe value of g+ Ag= L ﬂ£
5 e
: Gl | ==
a) 98x02m/ sec” v %‘__ “ ’ Tt
9707 m/ sec’ a3 dite ST =137
"¢) 9703 m/ sec’ =14 PR Yias
2 2 NT . el essd
d) 96+ 0.1 m/ sec !:'\;:‘ - "“f TZ%LH-I TZ-—?’T"L
2R ' ' {7 =——-j
o i, Yi be
4) Consider the method of least square fit, let {(xuY1): (¥ -+ (7))

r
=y

-
L

5) One of the following is true for the

If the capacitor is initially charged to a maximum  value , then the
time it will take the capacitor to drop to % of its maximum value i
closer to which of the following: |

a) 0.14 x 1072 sec

b) I =1 B1IRIaT sec.

oo let ¥, = mx, +b, wherem is the best slope
2 set of N measured poinis, 1€t £; = o)

“Hoin ires in the least
‘and b is the best y-intercept of the points, then one requir

square fit that:

a) ZL(J’:’*‘ Z)z is minimum

b) Z;(J’;"K)z is maximumnl

c) Z: (s ~Y%) is minimum

d) Zil(yf—l’,-)z is minimum |
CRO ( Oscilloscop® )

+< 1s 5 voltage 8X1S:
a) In the internal mode the x-axis 15 @

. is a time axis:
b) In the internal mode the y-2%7 iz a time axis.
In the internal mode the e is a time axis.

d) In the external mode the X-8%X15
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Consider the electrical sinusoidal wave which is connected to channe]
B shown below, notice the voltage multipliers and the time base
readings for channel A and B, answer the following two questions:

il

o

I\ / \

/ 3
|

o reE
LTS J«Wﬂ&%—' ‘—-¥4&#1M’ m"' e
-3 -—*—':m-ﬁ xti

6) The frequency of the wave is:

2) 2 Hz T
b) 2 KHz |
c) 1KHz

d) 500 Hz

7) The amplitude of the wave is:
= &
a) 10 volt N =
5 volt
7" ¢) 20 volt !
d) 40 volt _ _
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8) A student measured the object distance from.a c

mea : onvex lens and ¢
corresponding image distance as shown below: ¥

u=241+01cm , v=313+

o

4cm

ay 13.6210.01cm \ [, P8 el
by 136201 cm | AL
c) 121101 cm
d) 121+01m

207 _ anil X 28 =
..--l-\_-— & e ‘I-’—‘

2
s

ey .
N Ifd= _+y__ where x and y are variables, b is a constant, then you can
X5 3 .

obtain a linear relationship with a slope equals to -1 by drawing

a) yVs.Xx
b) y*vs. x
' 1 1
/ca’ 2 Vs. .

d) Ln() vs. Ln(x)

i i ' density of
10) An object of mass 124 g and its total volume 1s‘16.35 cm’, the density

® . 3 - ‘..?_-—_‘--
the object in g/cm’ is:

a) 7.58 -
0 5
b) 7.6 ST
C)f7.584 . _ gt
/dXS - e
: | &7 25
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11) Two sinusoidal signals with frequencies Mz and “59:{3 Hz, one Pf thc?
<iomals is connected to x-input while the offier is connected to the y-imput,
thz oscilloscope is used in its external mode, what are the possible shape
which you expect to see on the CRO screen:

. NI
N AN o \/\/

N

' , ' easured
12) If the sample stalfl_‘ia.rd..deViatlon_O_f—““49 mgasuzleln??ts e
quantity is 21, then the standard deviation of the mean 15:

O;-' T T . = 3
; > Wy
a)y 0. - ; -
g
c) 21
d) 49
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Consider a set of measurements of g diameter of a sphere (3 N):

Diameter( beli): 2.94,3.04,3.00,3.02,3.18 cm.

Answer the following three questions:

13) The standard deviation of the mean for the radius of %‘rc sphere (in cm) is
2) 0.01 ol
b) 02- - |
£y0.02
d) 0.012

14) The “best estimate” of the true value of the radius of the sphere (in cm) .

15

a) 282 oo
b) 0.02 =

¢) 1.41

dY1.52

15) The volume of the sphere (in cm’) is:

_ay 147106 e o
T b)) 11.720.2 .

c) 14.72:0.22

d) 11.7120.07

16) For the carbon resistor shown in :
the figure, if A: Green(3), B: Grf:en(%)3
C: Black(0), D: Gold (5%). Its value 1s:

(55 +5%) © g5t D2
“b) (50 10)KQ
c) (55+3)Q
d) (50£2)Q

el
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17) Consider a collision in one dimension, where partmIe 1 with momentum
=(7.4£0.2)Kgm/s collides with particle 2 which is initially at rest,

after collision the momentum of particle 1 is A, =(3.1£0. )Kgm/s and the
momentum of particle 2 is B, = (4.1£0.1)Kg m/sthen the ratio R of the
momentumn  of the system after collision to the momentum before
collision (R=P,/P,) and its uncertainty (AR) is closer to which of

.
the following : o R R T |
a) 0.91+0.03¢ ® ”-"'\if..:"iiiki'» Sl

b)” 0.97£0.07 i | i .

¢) 0.91£0.09 T A R ,_fj__ .-
d) 0.97£0.0% ‘ 3

18) If R=1UA+ /B, where A=15%0.1cm, and B = 0.81 # 0.04 cm, then
R equals to: n E

'1) 1.9+0.1 cm
b) 1.90+0. 11 cm™
c) 1.9+0.1cm
d) 1.9£0.10 cm” | F
with its V.- I diagram. If
19) Consider the circuit shown in t the next figure with 1ts ¥.- 2
the value o1 R1

= J.OO Q then the value of R is:
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20) A measurement with low pre s Cision

v i . uracy is often an
TS - J 1G]
indication of the pIesence o of: - e

a) personal errors > g i
b) random errors - '
c) statistical errors
d) Systematic errors

21) The reading of the caliper
shown 1s:

2y 0.38 £0.01 cm.
~b) 0.608 £0.005 cm.

c¢) 0.680 £ 0.005 cm.

d) 3.80 £0.01 mm.

HllHJgngI[5 cm

22) The reading of the micrometer
shown is:

a) 0.642+0.001cm.
b) 0.692 £0.001cm.
c) 6.98 £0.050 mm.
d) 8.42 = 0.05mm.
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The following three questions are related to the simple exponential law .
of radioactive decay N =No ¢”* where N is the number of nuclei (4.
) at time t. If N vs t is plotted on a semi-log graph paper, the following
graph is obtained:

: : : NI
4 ¥ : : -
A= - 7
LN : : :
S hNEn
0.1 4+— i ; \\ . -
\ l 2 4, 6 . = @ 10 _ = 1=
Time (Hours)

23) The half life time of the decay 1s:

a) 0.38 hours e
b) 0.693 hours T
¢) 1.0 hour
d) 3 hours

24) If A is decreased, then

a) The decay will not change
b) The decay will be faster.
¢) The decay will be slower.
d) none of the above.

25) The uvnit of the exponent At is:

9239" It is pure number, S0 it has no units
b) Sec

. ¢) sec
d) none of the above

1
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26) For a voltmeter with 0.1 volt ¢

the smallest marke
measurements should be estimated to the nearest: el soale

division,
a) 1 volt
b) 0.001 volt

c) 0.01 volt
&y 0.1 volt

277T) An object is placed at a distance » from a convex lens of an unknown
focal length f, an image is formed at a distance v from the léns, a graph is
plotted (1/v) vs. (1/u) which is shown in the next figure:

—

g 1/v vs. 1/u

£ 0038 \a\
o .
S . Nz
= N
0.06 — . \
- g\
p.04 \
- |
0.02

— 1 ' ! T 1
og 0.09 0.10 0.41 012

T o4a 644 045 06 007 .
0.00 0.01 0.2 0.3 8.04 0.65 0. .

1 em”

The focal length of the lens is closer to which of the follo
: A
a) 11.3 cm 1 e W =
b) 0.105 cm’ ¥ ! |
¢) 8.9 cm g
d) 16 cm
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Two liquids are inside

U-shaped

tube with

densities p, =104 g/cm’and £y =082 g/cm’® ; this is shown in the
next figure, If L=5.7 cm, answer the following two questions:

28) What is the value ofC 1
a) 6.8cm A L, SHELUES )
b) 7.2 cm
¢) 7.23 cm
d) 6.85 cm

29) The uncertainty in h (Ah) is closer o

which of the following:
- ay 0.l em - : h
b) 0.2 cm P
ey 0.3 cm
d) 0.4 cm
A light beam passes from medium 1( Index

of refraction n;) to me
thick slab of index of refr :
shown in the figure). If
91=25,°, 82=17° , then answer th

question:

n1=1-_13 ’
e following

30) The value of the index of refractim_l Dy,

15 Al Bl
2) 1.63 prg st
b) 1.45 Ldl
c) 1.4 ’
d) 1.6

P
. e e

Good Luck
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