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EX 3 ?] ® Measurements and Uncertainties:
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3- The diameter-of a sphere was measured by the micrometer shown in the figure,
the reading (in mm) is:

b).5.33 @ 433

d) 4.48 - ¢)4.44
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Ex38%. 5- MEASUREMENTS AND UNCERTINITIES :
- Give the reading for the following instruments

~ %
- !ft' '

L

o) o g

ol =D é=€> 3+0+26 = 3.2 mm

) jo0
’ ; = ' mm
b) e = hm Zp 11 =142
Y lo R
ﬁ FEe * .
o, 7 9%, . o°;'/ . 5 . , P , -
s B3 LoiEe W 8,004 Ulhall o TF
gg&w s o Ls;s /ﬁf g N o
; _+ The reading of the Versier Caliper as.shown in fig.2 Is : B
s g n - —— 42 ﬁ . s
E" SCD (@) (.020:0.0029)6m) " 44N ,"f' '*”Jw, ' 'mf'u: i Sf
. &y (b)(3.90220.00250% ' AN e
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Selution g L{,E Lfo = L’On'—’5 mwm —n cm sedp B —'1-0%. o4s
T ¥ S
R .

E % L'O‘] 7} in the figure, which of the following readings of micrometer {in pun} is
. o O - cosrect? ' o 20

2) 31540005
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b) 3.65=0.050 _
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;x\“‘) 3-The reading of the vernier caliper shown below is: .215 + 4., CH.
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E X l'f; he error. in the l\hcro‘?‘et__eflg‘..rgﬁgll_lg for a single measurement is: 5

- @ The error in the Vermercahpensﬁ-'-ﬂls nm / Q: col5 em [ ’:ooosm‘t

E x°l'1] " The Jiameter oF asp}m’e is Measured b:j miCo meFex
s Fiud t+he Vo [ume oF the Sf}le/(e e

[ [ .
] ]I_‘l’ | Iz.}
Seldpon: ""\/iA\./- a,tg‘.'m'

iy :_I:LT —d- c '
) N R (Bi)fe) | bow
Vo4 (412 ) s LT ——
3 2

d= Y4043
V= Y0.7 oV=Yo.? (34.(;&,5)'1 i)
uy d = Y. 2% mp,

bV 04142

Vkowsvegzel? K o

Scanned by CamScanner



Smallest devision o, 5 o e /m, Tl lep T5F *
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| =+ 2-In an experiment to obtaim the density of a cylinder, a student .
1“ measures jits djameéter, height and mass that ars:10.0cm, 35.0cm,
and 210.01g, respectively.The student uses measunng instousnent:
ruler and digital balance. If the-length- of ruler. s, 20cm then the

uncertainty in the aensxty_(Ap) is:_o.404Y . mglenn’.
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= If the ball shown onthe digital scale moves with avelodty
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2) In foree tuble experiment: The magnitude 2nd direction of equilibrant
force (i a:0) for a system consist of two forees; [F)) = 10 iy B, = 60.. \

end [Fy] = 13 N; 6, =240 will be:
a) 3N, 240 @:m, 60

Solukou !

Sl

&) 2N, 60

d)2N, 240" - \

fisinbo F 210 M

ar
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TS ph e | AT
| 'fig\%ﬂ i
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: ' " g shauld
5- In the figure shown, the-magnitude of the additional foree that &

Whdige jar 2 marks)
be added to getthe system in equilibrium is: {
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10. The system that is under equilibrivm is:
DN () (@)
F F ;
/w F.L J-F F -t E i
- . E
5
%0 F . FE F _
® -t ~ * o ' v". ‘ . . . )
i ’ L . .
: - ) ; ” -
; .
!

\. | @Jﬂjl,éddlﬂ‘f'_}?jbﬁ

—) . ERE_

Scanned by CamScanner



(5]

g v e,j/u.h britum uul_,l > B Lo alddlgaf)ip b
EFX 2eva —-—rquul_;!z,r“uyfd'-"

Fsiv o , ZFJ = ek J

= EFX:Q
Fesgo = Fesgo fos do =) IF & IF
flosgs = eFy=e :
.\J wb‘; £ ~ 2 - o~ -
. Sl 3«1..- “ﬂlak

ol N
R WhITR pf ¢
1§ Ui 0F tho ! ‘nﬁomnv ozayey lenreﬂfnw h
SE tiig Lf]rfﬁca.

48 APt yrrnnea
| "% = e “5"“8"“9? eqgaitibidu. , . /
| |
| "
| e = 4> ;
N T ok B
f —Mairsisny “V 'M\ \’“'f.}\\w \_)l;) \, ’ ’ . )
'z A~ VECTORS.:— e \PAa3 o
|57 A ORS: T o= e Whanand
& CBrdlBg tO the con e*Iff}‘dmg 0 h—f—“‘}}:\ Tt -~ :
,r . u
v 4+B+C+D 3 C:) 1gure (1) X /
2 A . mey G \
Vi i Sy :
. B
. | 2 f

e S 58 5 A bt ]
w0, = ’
,o___.p__ vl O‘DJ/J”"JJJlJJﬂJ'mJ g

2) persona] erro lﬂaccumcy .
4 o T s I @ - |
) Teemticemor b m%:m?m"."“m |

- oD otthesbove |

Shis J\_sgky‘q
Shenalic ) s 3*\ Ay (c) @\ @ L\A\A)

e e T | —
——
e

Scanned by CamScanner



Ex: Tn the onCe “Table e)(fe\(;mww Suf’f'éSe' ""l"“".'\t\““’ wete I‘OH \hfm. quj
at Yge gud Isog at 1350. Af‘hlfc] Furfe Fhatis heeded o L\a\lc the
sprem of all theee fortes i Ui librium h@%ugmmc(e and ‘divection
thett ove gven by« (A ceeleration due o graviky 4 =0 i)

F.: - l_'_8_ P 7 5 0= ___28_'_0

- ——

Fr=hS [sm4s

Solubiow + My = ey M1z 1509 _ Fre\V
@quu @ =135 u__ X )
r_ mlf] F'q.:\mig _ _ ae ”6.
t = ; i . d . BTN
© = |50 . ]'S/V Ffz.(‘emg F tosys
Fi = oo - = [P
. TEEC)* “] l ‘UU(}

=D iFX = (F1C§sqs)~ (FCos'q';}

eFx = 0'35'(._’\) - ‘. \0\0 -
N
=b Ify- (Fl sinus) + (Fisik%} l
iFLd = [.8 9 :
#)Fj: V(O-3SJ?+(,.312 o l‘gﬂ \ B i n e .
st divecbion : @‘; 'I;qp:'" "i‘/ = 7849 3}_ '?;‘].o T = )Xa—?qb::'IOlo
. — . S ‘—-—_
| vslet]

63

180410l = 281 & %m’libr.um

R=W
E)( ; “ﬂ.e \(QQV\\ bt [;Yu 2 (b \'L\e Enu_fe show AF—%:‘-\N
ALy (N T

F\:—\N

Solu fow! Fi'—‘ \(\)

) P

Fo "—l fo:s‘u 4 Fsa.-,-s,

&) )

Scanned by CamScanner




LEx = (F-L)+(F|c~u 60 ) + u—;scosm..z_/v, _
FY = Fsnb0-Fsnso = B
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oK @ @ The major error in this experiment is that due to frictional forces [ ] QQS
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2- Vector ' i =

© Using force table, one can directly measure the resultant | ] 7 4 N 0
® The method of compcnents to‘F nd’i’;f‘l’ resultant*’isi‘not ds accurate as the force
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Jig2
=3 ~Sf)N. The

7. A system consists from two forces 7 ___(7;-‘4.}3.})1\! 5
equilibriant force (<ils<l 558 for the two forces 15!

a) (=107 =37\ ) (4?—13}{7\’
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EX 4 Kincmatics of rectilinesy xotlon oxpeyiments
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" 00 | CX ™ g0 . GF‘@ %
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¢) 159 Ji et . / .

4) The aren under the curve. of (W and £) from (.1:0.3) sec vl be:
- t...,%.—u“"""" ™

o f'a)\lS eni’ - & i ks L Sy DY 2T Sl nt 4 g LRy
5)28em ﬁ/f@ Iem ﬁ«"/ \

A
Mgy V0 (on 159 2o

O =2 o\ \00 -30 o
0!‘ —30:2 \%D —-'SOD
0_2 —au! \%o O
R L) 120 “D lgf&‘
s \bo fol-o¥"
' O\ 0! . xg _ x\
« Wi-10

, i\ R o\ oty
0 % = rg.

& 5 In kixwﬁlaﬁcs ol rectilinear motion experiment, which of the following statcoents

is correct?

g dots on the tapes represent position ﬂn_d time.
%; %Z h?smntancous volocity can be found directly from the tape.

¢) The maximum and minimum average velocity ¢an be found directly from the t2pe.

@)Both (2) and (c) are correct.

ke . : te féﬁmt
T ermerauiles of rectilinear meo ou:T}g@Q‘gﬁiﬁ%ﬁpﬁ’-’Pﬂ"
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Abu Yehya
Pencil


PREEIT T LS 1 PR, & » TS 34 NAGE J

E— X S: FOYCC Q\\A mo HOM “ @ T, Tension

Mol odded mass — Fnrc.c

mgt Qlaider mass o

¥ % M(qﬂ:n\a-\-hﬂ(j ,[f[ﬁ'cé*)‘;”)

F-ma GUI an sibet b
apml] fs 3B | hangin] ma
@ T.o=mova _
=¥ WINNE o
@ mh = mho = & \
e )1“

—p Mhg = mGrt at
=0 Yn}'\BJ = (Mant +Ynh)0~ o=
' Mh, hahgivn mas s

f-‘ﬂ . ﬂrﬂll/:f':)
& agelerabion

\/ NS ACUR N
ESESUNACED )

mhg = (hﬂM- Ma+my ) a

If you ha\;c the following setup for force and motion experiment, answer guestions
E A 72 and 13. (NOTE: the friction force is gcglcdcd) .

M[3
. ; _ M
12) The force acting on the system (driving force) is: \"Tl /-—
: o p] (¢

@ /3 s

(b) 11 Mg/3 : \
(0 Mg+
(@ 9Mg/2

13) The acceleration of the group is:

*..‘J

(@) g/18 ®} g/4
N1 . (d) 3g/4

o
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S“l“\h‘““' ‘7-) Q’h’n'b’ﬂfﬂ hovce = m ho) &

13) g (ma-}mhi- my) &

Ag: ”MQ_

. Il M/J

. - ! . :
4- FORCE AND MOTION : .
. @3- Acording to the corres esponding figure (2) . | M,

¥ M——Zm ‘then the tcusxon in the string (T}
Consider =9 5

ﬂg-‘: S § /7

<E W \Fes HEL 5 _’/‘
(b)3.5m .. .- _ L/
(3.3 m )
(d)9.8 mit

R.

|

!

| B
m‘{:

o B
Ul

b- In £ force and- motmn experiment we changeu the 'nc‘imaiwn of

the irack (o elimin ate What force

a-) T=Ma (D) @Sy
my-"Tzma —-@)

T=pmy = Matmu
=> mg = 2my +ma

=>0&=3 /e ablc! SR B

=244 498 _553m,<>f (6 5, M}/\/ L1555 0150)

.
LA YlE

=2
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bce il
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IN—_10° dY
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Sol il = mhimgtmg 4 Jop=5:55 L3 — .
_S\efc | \
= = Jo 160 + mg =0 ol 84(000 :‘35_”""3 =0 g '503
o8 1 RVER
7 —-lc;; slepe= Mmhy M Q) &
D b= .. WMl
a7 M+ vhcark iy
*5"’\"1«’?'33"' - ma Q) X = m%‘f_ﬁ—
& - fosbyges
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obfained. The hanging mass & the mass of the cart (in kg) respeciively

in the "Force and Motion" experiment, if the following figure was \
\

are:(use g=10ms™)

a) 0.15, 0.1
a} 0.1,

) s%m s

0.25 1*"

0,15

FySepepe—.

b} 0.05, 0.06

{4 riarks) \
¢)0.1,0.06  d)0.06, 0.05 |
l
|

1

* SlePe 5 mhy

m -
g . '’ ™ % : ..—-——---———.\%\O
L2 mh(0 = whz o ;;3 [ s - ™ o

** 1In,the foree and motion experiment :

8 For a canstant driving force
(3/2) and (M) plotted in the

a) 8.0

b) 6.0

eH.16  4)0.13
©»

- -

AS
8} "The plot of the acceleration (a

Solu! dvivs fe =mh
>0 Wied /i S

m is:

ligear b)nop.

v 2P

(™

Slepe

linear ¢) linear i M>> m for all values,

and changingaddcd mass . A relation berweén
gr2ph. The magnitude of driving foree (in N) js:
Ua '
(¥m (4,26}

0.2)

Ma(Ky) .

) of 2 cart of mass M, versus the hanging mass’

= mhg,

S(QFezo‘LA_ 3‘3'1-—‘0\ ;’2,6-—‘?. s L

BT s _ :
X1 =X H4-o

. “’Jf\a—z_@rce -;h« ‘/\_9 § .
5 Pe cm’h& | = ._l__,-’:(_'}'lé <§JD
C

&
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. 27155 \L) .
5) The rclation between a (in & /m) and addcd mass m, (in kg}is 5 s
shown in figure (2) for a system consist of a cart that cgrry a mass and
connected to a hanger with constant mass (my). The magrflmdc of dm(;ng
force (in N) and the mass of cart (in'gram) will be respectively: (consider

g =10 mis") . 2l/a (s’ /m)
a) 0.5, 90
(805, 80 .
¢} 0.1, 80 s ;
d)0.1,%¢ ,0
! 013, 0)/ . k)
A
Fig. (2)
1

soltal Slﬂpegm

Yoo L -

wilofe= 09 _ 026 -o g2 . [.423
| ok O —0:13 o3

2 l .« 5 : s
= 1,923 = ld= mh ¥ [0 = mh= l\;.o.oﬁ.zé Kg

B ::$

f V1 | : = 092X 05N
i D * dyiwvid force smhg =0 0-0526&!0. | |
D==d mlart =7 Lo ’”“Q“:':“\\ch@\: Magc) ¥ N
| m\f\%

- OQ.{) % V\w\—\ 0'052(:

| 0. onEg* O

Wk = -O-OV:_@‘R\' % 80‘0 :

&
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E |

Cyuestions 10 and 11 depending on the graph. -
{ \ a(s em)
| 10)1f the hanging mass (rry=35g), the value of ’
{ g (gravitaional acceleration) is:

{

{ 1 the force and motion experiment; a studcat obtained the following graph, answer q

.

]
‘|
: (50,0009 |
(a) 980.0cm/s : |

432.9ch': ';
(c) 606.1cm/s % , !
(d) 1000cm/s” - . A 0. 0.0057 |

> m,(g} I'?
' 11) From the previous graph, the mass of the car (i) is: " ,' .
@Sl . (b) 61.4kg B e
| @ 6ldg ‘s 0.0p57: M+35 |
j . 7 Sl —e——-F
seluty (o) Mh::'353 T TR , |
i ﬂ = ° " A.\
Mehg e DL
% 3 _ . _ :': g - N SRR 79 'mé'-\mec'rm\\ &
l“?ﬁ— (@] Ooq 0 005_Z = &b %1|0 QA =S
50 -0 R T : : “‘C';\M\n K w.y\. ma,
oS - 35 '- vy,
=P1[6:6 #1077 = 35 % 9 =al‘5!5l‘I515.=35*3,‘ \.
’ e ;_Q'_:\“m?\a \'ﬂQ‘\“\\"\
S, -
25 25

. ooo%’! . nexds |
‘. T
o mee sl A= LML

F=Mq -0 ; : I ° ®~%ﬂ

éﬂ/! 'n’b/:-',y'ls”, , :&b‘y‘_ﬂf/"z.:
F
slofez=m — 9
J/ C 2

l | @ |

7- Find the mass of the cart from the giraph of force. vs acceleration

for a constap
mass system of mass =

mass ofthe_ 4 ¥, - RSl I S e o,
cart +100g:.. b s
Mz I Caxs 4 |D) ‘ ]
F-:ma =0 SlgEg_g_:mN = DY = oy ’—E’?\, j20°
2ol 0 . g X Eow| Bl — |
20 -9 A ' t xée ) )
- - : —- .‘ et N.-,--éo_ e e e i
=0 Q00 =m_(pp . 201 s
5 mlard ~ 9 ' . I
oy s L0 S s aCWﬂ)( 8

¥ -
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g slope = &
— L
lea gl o dodst B0 1300 #
F:W\LTQ "a;)la/quP
~ L—.J

S ayya7as

or<azlay

M € ma<my : ""7."’”,.7’”.3:-. -
* Tn Force and Motion Experiment; answer questions (4 and 5)
4) The relation between ime (in sec) and velocity (fo cm/s) is shown in
figure (1) for a constant driving force (myg) and different added masses
on the cart. The line that represcats lorgest added mass will ber
fine 1 és .
b) line 2 1]
%line 3 2
) we can't judge from fig. (1)
) 3
/ @S)

L2t

t Forte nd otion g2 Finemaki ¢

* 10) The ticker lape shown below is for 2 800 g cart pulled by a hanging mass On-
‘he time interval betwecn an¥ \wo consecutive points is 0.1s and g=980 cm/s".
* '[he hanging mass (ing)is ]
m____....._vé,_‘_,,__,_* : s, _
2¢m  2.5¢am 3em 3.5¢em
G b)8s3 )53 8753,
5 . | _
m art §009 2 solubion? 'Vnhgz(mca”. +W\h)61
mh? 7 480 8o R Ll
b s
|
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— Tz ehel 25 ass| T
0-9. "f~5 C __.—L'
: [

p ' v . S - . s
V’\hf-"{?)(j ;4:rLu/l 5-'!;:0”.9 cJJLP.Cl‘cch,?J

2-___\ Irﬂﬂe mh=53 9 9= 1000 C,M/_;’l c{hcl H@ G xt aelera timlie |
Find the Mass of- the OAt? o |

" Time (sec) | 009 | 0115 | 05| oasfo: Y

_GG\K;T‘J (_Crn)s} |o 2 |y [6 |¢

az oV =12-19 < 2aum/,
)a ' TE 5 005

selut mhg= (m Gt ¥ inh
s 5 2000 =M@t 5]k 20
& mlart =)45 j

6- Force & Motioﬂ ) 8
° P ot
A- in this experiment, two taps were oJ:% i interval between two
; X

“ S B v." ‘ SR ' . ) .
> If the total hanging mass is the same ford thutapess then the added mass to the

successive points equals = 0.1 sec.

cart for ‘ .
o Tape B is larger fh_zin that for Tape A (]
e The accelerafion is constant in Tape A and is ne_gative(‘;)—
o If the cart.is.empty iﬁ—both-cases,—then—&he-total hanging—-weig‘ht'f"for Tape B-is
than that for Tape . a3 é o T
et o el @oanamdn b
| oo WS
Ty B, sad P
@ o : )P
E)“ 0 3‘_“. W\O \‘\0(\ QX?Q/\N@(\&’ e nefea’e the wnc\inedyon
of oK Yo Muminale e, b
nofng) foe e} ocks o ) (X) .
;. =n B o EAe T3 oed QY 2 G®, |
N DU Yotze b‘“&mo\’\on e, wWe W Me Void on e gt
T oond c\'(W\Y\‘Q %@, S conseny (e ogg!gg‘_\\“_m o e @A W
be midwle | X)
a \\ \\.""‘”\\’ - s - & "-‘ et &
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otion cxperiment; fig3

the foroe and PRCCR e s (n ke):

The total mass of the
Hnég)

(04, 40D}

¢c) 1000
d) 500
o) can not be determing

constant iotal mass of

case of {he
& Inthe berween () and /2.

shows the refation

{0.2, 200} a/g

fig3

gy o h+ )
= (Marmhemy) S
S

x,obl mﬁ:s\o(a z I%; 202% . \000 ‘Q’“‘%

5 In the case of the constant. tofal fass of the force mnd mation experiment; fig2
" shows the rélation betwween miy(in £) and a/z, The total mass of the system is'Gn

e e
@10
L8} !.115 , ' @#'ﬂm
OE
() can nor be determiite (0.2,200)
oo ——— e —2fg,

Nan Y\ e

Q13) The slops of the graph plotied bes

_ ween g and acoelsration tepresent
&) velacity splacéiieal
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& Simple Harmonie motion (Simple ne duly Th
6| S7A simple pendutum 12 m in length osclliatcs ina Iucatmn where g=‘10 m/s’. The
“Tumber of oscillations {0 nutcs

2.5 69 7(} b123 . X} \Ulﬁ\f
,A' : d) 149
87 ;‘H‘ the ratio tetween two pendulum lengths is I__yﬂir/ 6) then the ratio between two
~ periods Ty/Ta is:
g | d 6 Ly Ap ka2

|
=
*
N
h
L
il 2
0]
~

£210 min | pexiv 684
N1?
vt 2T L 2T o8t e o &F
71 by 5 T =1
E} T~
sely 1= o7 /L T . b o= B
T~ => ——= "\ La

T T - IR

]) Ve T SimplE pendmperimc t,_the lingar graph i : cen /‘ -
)TandL andL  ¢)Tandl? d) T an

SHME: YWhen the | he slmple pendotuin Increases
] 3) the mass of the bell will increase .\ b) the speed of the ball will increase

ﬁthe period will decrease
1) !a) tawnd L

2) <) 'x»ie ol Licl) Smte: o

Al
|
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y slofe =04 1
b=l lg 4T?

_.LuﬂL- | Jd .

Ry 7w 2 9Y
Tyt L o lyT: Loy H?T’L = lopT = Log,q__n‘j_z t LegL
b2 lgT e [08972_’.!_‘:3’_-::9 L LLogw’uiLoﬂL
_'T T
-
X we o shfe e—d
LYo B X e

IN

73. The only force ac;ling on the simple pendulum in our experiment Is:

2)-mgsin @ X
-mgeos &

oth (@) and (¢) are correct|

2 )

N

i ey
14, Which of the following graphs represents mrrctéy the relation betwcen the
perlodzcum@‘m sec) andthclength of the pendui L aﬂ)?
'4 -

ﬁ - F \\ 1/ Wim—
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i this
%‘Ig 7 is obtained by a student front the m‘r?nplo ,Qu.l%ﬂ@ﬂwﬂh from

leration (in cr/s”) is:
graph the grav:tallonal acce . %{‘) ! e

714.1 K w\JT Y70 %
%) [606.8 ) :
c) 40.1 51¢|7 €
d) 26.7

W

13, In the simple pendulum experiment, fig.8 shows ik
n \ valuc of L; is (in cm):

AT VL
T' hesd
Pcd’" /‘A/,'ur

¢ 05"’
’;\/ Ca it
. QJ»I‘I\
i‘* 1) slafe-= D*{) _ 04F0-0.239 - 0:235
DOx 2 — |

0.235% 9—_{,3__"1. = 243 -3

. 2T
=» slofe "Z" -———’)( ©.236

:b‘a:?'bl‘w Cm/"t. ~
2) 5o 1 TTa= 27 e R LN

=p hd=2%3.1Y L1 . =) Lla= 2941 2 29, ‘5 |,.de
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LE PENDULUM:

> SIMP

1- Which of the folIowiﬁg graphs represents correctly the relationship between T

(in sees.) and L (in cm)

*  ——— —
o

S
»;;3

2- If we plot log T vs log L where T is -itrhe period and L is the length of the

pendulum, the slope will be:

P 2 -\'.= --'_'.\ '
3 Ty o _‘ : -

. e _ e ¥
13- The pendilum is set tg oscillate through a smaji

>, o *'-'-*‘M'E Buow, L "
OF o e o WhB) :

l4- How dose one increase the accuracy of finding T (time period) in this

experiment? \;\b '\\r\c{@S\“s | e 0 Nawpenr ok

o2 vy o8 ;.
o e
T 77
L £ B .
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11- Simple Pendulum:

In this experiment , increasing the number of oscillations of the which the time

interval is measured.

a) Causes the measured value of g to.increase.

b) Causes the measured value of g to decrease.

@Has no effect on the measured value of g. e p
. ,3"5 i 1,.-"3{"’,}!’&.\”% =X b
QIREEY

e of R 4

H, Tn s\m@\ﬁ haffomt mohon e Q\’\&\Q used wivdk e s then o (¢
C W\o\&o‘(\;\ e V\Dm@’ﬂﬂ{ wades \cad qﬂ& 9@(&\

cx, T SMPR Yafnons
- ol e v Qe WV )

S’; \_o'iT . 7
@\g g_{ ko \50| ) o {,(IJ?_) ?\\\& % ¥
J (003>
\.&Q\_
u
o YN Y
T TO A \’°§.:—“,_—“
0.30°) '\{- Wyt
\Q 3 2
\© " QIL)
200 M\ 3
\Oo = X{

Scanned by CamScanner



\EK JF\‘Q &) % an\ﬂ??l ‘Ou\ St e 1

We Bin \,\ ?@\Jn\um exp
S e cga\f\ e

W (on|S)

(SRCEINE

s
© R 57

== N\

A= V5 F emf= °

A EX Ve fbhon be!ween priodhc bime (77 ond Toglh o
pndolipe (L) 16 Ghen by Tl Whae ©) 15 eongrenk .

[aliver

f
é fof & Gfan Lﬁfl@% e Pefoa/ 5 (leeo) _j:g e
3 6 doupld  Wen e pricke e beaomes, "t
@20 Q707 @132 @I”’I?S
L; 2].‘ = C L G |
E“r; CAL, \ .y
Ao -0
sl <
B
-1 .= = k= M2 s
W _.W':"—%* r W =P v ] e€c
o -
acxlq e bo ag :
o 77” e gy on e e ¥ Sy
-»J\su\ or Yhe eard | o mpk peadalum uilly g, (j
20y \% m<> flom e W% b dhe moon othen which W@iw )
233 @‘“u fen ulum wl s on  Moon A.}ms gqi(,{“w‘ o e‘i{jqﬁﬁp
%\ Padabem Wl 'wiw on  moon 4 tites Scdowr g, on @),
\‘m Panclebim wa\ Sulwy on woon 23 P Yen on eard,
\J p— _ ,,,nA tlmﬂ w"\“

on  men 9K %\Ouﬂf -“qpﬂ on e 4

Scanned by CamScanner



- |
Nexrh szfm, - ® e ] .
My:mc.ass\@b%qwuw\y\@:@u\wm

N &

L o
> & Nrnoon —ig Tretiodboch
'%\,/ -y “‘Q’W '“ﬂ ) T?‘{ = ¥ M‘—écﬁol/ Moon
RS X
' e endh = A g%'w @ﬁh

%?@ 225> ;%fb ﬁ%m

=~ Moo L]
g\ \\"“@““‘ *“i,'z*h ) X S _,
e pockln T pob (™) v«fégs Lo%ﬁ )
o aﬁ{n P\nax/a a %\‘&\\ Wne ¢ i\;\w@l e M
o\ \ y aC
Ty e o b b BRI
@- 0.b ’0«& @ 03 [0?“) @ o1 !o-é
0% = My o \e Bof? \
0% )\l siyms Y03 o0 §a t—ﬂfe\’\ No |
%\c?ﬁ.

- —

Scanned by CamScanner



Expefimnent (%)

~The Rehoviof o @S?-S

Lot CRONQES
and PSS

(o \owlt)

Scanned by CamScanner



ARl b B RS

EW? e Sehavior "f' G‘weSu.bh Uhqhﬁes e lemP
=» 9as |ow ({So‘a\ S lqw) .
Qa, f‘ Vi )02 V2 f’ f)(essuﬂ’e (mm 49} a4

i T THERTS g s Vilme .

(lez\\— QO(\%\'G\{\\—T\) g s | MIU,OF ﬂ@/ﬁs

AV, - 9 Nq = =QRY S, ' . !W'oef !
%0\&\{8 Laxl) % ]? CUM-S]‘O\M}
‘ £ >4 d)b,weum py[,,,;_
) lo“’JSJ o
—M)M f\’)& )J g/\ ,
Jl— :
A *
. Pt\/l =PaNz2 7 et &fl &) ,_.)-‘-J»«-‘
L’é)’j’,q* PV Cornstomt = v\gT J’.V”J‘L’

aogae Gk
=p Pa: m'masphemc Presiute : s2bb gt lgbetrs ° w. 9 :'
= Pgas FYe.smYe oﬁ C"V‘I:I‘.e.cl gus: /,»)d,wllnsp

= b Ju}% _— Mw@

cﬁ/f.» Lu WM‘QJ.M cﬂfj}d boat)) 59 &P &

a}:faﬂl »’yla
c: Poas’ il Yoo € wopple 1B e
Ly Pa - _re
‘ a;b?h+Pa ‘.dﬂ?-'ﬂ’r’W"J

weoe Ol ep (FL) g

_\.
SYEx Bodes Law shouts W
o N\ Vdune o Co0Sk

Scanned by CamScanner



. r / fslcf?-‘-‘(';
. e Lo (ham)
/ .mjo .

t- Qﬁpu)}\w‘&

*f’\/-—C!‘ '
P AL =

. it PL— Cl
PL—oL+C2 - M ;Lﬂaf-ﬂ/b’@

slefe= 2éyo

# Line quqM f‘o L qx‘s
g

Scanned by CamScanner



9 Inthe Boylc slaw experiment, if the an'nosphmc pressure Py~ 700mmHg. What is

the value of L when 4=37, Sem?” ' PL{cmig.cinf
a) 13.9¢m ' . / g 260 . ) '
18.6zm : : 1
) 2.6cm ‘ ' ’
d) 2.7em . T Jfernd
fiz.s

]

10, In the Boyle's law cxperiment, the relstion between / (in Pascal) and }V.(in m”)
is Qht’:wn in fig.6. The atmosphetic pressure {in Pas'ca!) is:

4 b(Fam!}k
by 0.8 = ' 7
¢)-0.9 \/ _
8009
i " /. (BSERxE0°, O}
)4
/ @) 900
Eggo .80
M ‘7 xgj ¥ a)ﬁ ,D '
C\M\o «/Idzﬁd(
11. Depending on f£ig.6, if the number of moles n=5moles Znd the Usiversal Gas *
Constant R—3.31444mole. K, then the temperaure of the gas s /
0329°C 1) 56°C
, | R T2 o e
q) Solu! Ca= b Q \'\n C.'z. A{q .J) '3'7} 59‘-]0 = ’Z.cmu __7,00 = =&
s\ofe=
lo) PV=0RY = P= O/V _p v Py)= &Y
. T N : ) _ Q\‘\'
- ‘ g\ope = O
. e NS \1) - 09
7~ Ve By - 5F SR
tt—\*\\m%\f = ey BX '
-0 = "W V=X . g - O% =
' Soge = VT o bst =0 o agAW
e = '% Vool . & H0 =
1“\%%—@\ \ Yyiresegt =0 ™= o \_'Z_\‘__’ 2322
NS ig“'?f‘w‘:c-‘*"- G ‘»:'-’“"ﬁ{'{: SRR "%S ‘gf Qg

3- Two re‘admos wei e tﬂé%,g )le h‘(the ’dﬂfexencé be’m‘e 'zﬁ the two mercury levels)
and L (the Iendth of the gelﬂir%ffosed gas) as shown m'tf:? 1 1}, .

h(cm Hg) Y C
L (cm) 15.0 {1200
: N2
L8 ‘
?L,J ' The atmospheric pressure is
'!QJ?) W= C% W = pPa .
- P% | bstu) Yo = cafis - Pa -_,.@33" Yo= -6 82 _
6)0\?? 2.82C2 /0 _-f‘cg s @ | s Pa
=6 ~UYo £ -~€2/])s 4fa
\B 2 €2 /90 = "222&"-‘{
~ 128 2 <2/ 10 APa e Pa e i
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1
e g fille] T Peaxs  yawmxtb
Cy R AQV=2l — Pv:olo'fh:
.- T I .
L—F o |2y g Y-interef)
o QEmxtb —
3) fL slePe= © V= Q
j b{:'C’l- PﬁL: Ci 4
Line )Oamﬂgl *‘o\n—‘ﬂis PL: C'RL
|k
— Pl. =C1
Ue Ygx+b
L
V cmw_o mm
@ Lwp pv=c sloyle = - N
c Lnfv=¢ Qinmrer = €
' . L - 4 L v L“P"!’Luv:"
. '; . ‘V\. ' "-‘»Lh]":—c-'—l‘“", »
v (1)Bovle's law can be written as: ]
= PV=canstant |~ = (b) P/V=constant nrd
(¢} V/T=constant (&) VT=constant

27.1f the tabe in fig. 7 was filled by mercury

and the atmospher} sufe i3 760
mmiig, find the pressure of the confined gas, __:nc]:?res =

}loluf'g Px: Pc
Poas = hj-{)q g

(Y +
@10
’ (b} 785
() 750
(&) 725

- foas= 8l0 mmHgy

K‘ S- Gas Laws:

Ba Chapg? of atmospheric pressure during the experiment
@Won}daffect the results of the experiinat
B Would kv o et n h et o

VT Q) A

——ePoar = (803 g).&.}é LI

f V:: Cou.!f‘m"’}l

o 7

2 4

|
|

periment..
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2) Which of the following graphs is correct for Boyle's law.

and P, represent the pressurc{in cm Hg) vnll,gsoivasi;mlan

atmospheric pressure (in cm Hg): h= €2 '
(&) 1L G @)L Pt
r! ' ! b S h 2 '

* L R
> -’ &_vg\
P/Cl - M =9
' ; 8¢S, ot
\PR
(6) (Poth) @ Ln (P) ] 5
, .
C C' C
Lt \ \ SLa (V)
1 - b
. e o Tolo 2855 % s d Spa)l &)
: :‘i! c > b) A &Ujl _;'[A?;;.u—wl;i
a: hz ¢ _pg = _ht Pa \ S5L

cz ‘L' S
_.L = 1= ' | i | R o |
T Jf—f;q:;_-i g Gl ;;fwﬂlg»i
o lx ‘A,é aa\Aoghs WW&
Cae W

b h=t2 _pa = (h+fa )= SRV Q«-tfq)l—s Ca +%_—_

DN WOl stetes 2

SRR,

Ce EE\a%
kot X'l

Wd -}"l'\_) ) +
v S

ol
A % _—b’:L__——L-v.""r : L
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“True of False:

Write True or False (F) for each statement (each sne has 2 mark)
In Kinematics experiment, tie tape représents the distance only% ‘5\“"“;& < Y
~— . and L

2) Thie unit.of heat caparity Is Calory(), ) ~»  edey 1€

The parallex § alser\
}( pa is considered ns random error. ( X) © N :((go

4) The error in measuring the diameter of cylindrical rod/o1 ncel:sm a

mlcmmeter@\l@mm_ M W) "—W \ \
5) Boyle's Lvw shovws that the pressure of a gas is !nvmely pmportlonal to Ets

volame at constant temperature. ()

l/é The specific heat cag;amy depends on ths type of matcrial. ( \/ )

GA-N '
ﬁ In ferce and motion expenmgnt, we increase the in of track te | <
' ;.)%m;emkm & ey |

DMuminate the normal foree fhat acts en cart. {

Ve can get the resultant force (e 50 and equﬂibrant Aorce Gtsal 3iN)
e\(u\\\\a( MN%>

direcﬂy from the force fable (vectors). { %\// %o(q
¥ In sh'np]c harmonic motion, the angle nsed must be less than 50.°(, /)
10) In clastic collision (S p345), the momentum and kinetic energy are

) = Py
conserved because the system i3 jsolated, )

11) In force and motion cxpcnment, when sve increase the lo_gd. on the smd o\ e g
}

the drmng force is constant, the scceleration nfcartwill b@\z %) N \\:-'y_

12) In simple harmonic motion, the particle mova back und forth over the same

pats. ( /)

LA Q)
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T T e g e e

\-' Write the word *True” if the statement is true, énd the word “Faise" if

the statement is false: . {4 marks) j
<t @) The rate of change of position is called averaga velo'c-' v’ l V. =bX
,[L- b) When two or more forces act simultaneousg at a p'g;-,t on an | My e
.object, the single force appfied at:the. same point that would | = mgg\ Vo5
. produce the same effect is the resultant force. ) - i ,}f@_/ Koo M3
F ¢) When the velocily of a body Increases or decreases the sama | S oW Y s,
amaunt in successive units of tims, the velocity is unlform, (¥) rsuhat AN

— d) In the foree and motion experiment, the driving farce is F = ma ) .
L wheremis the total mass of the system (Le. m = m, + m, + my) 3 NG e
d - R, )

(552 N9
Cal Iy Yofce = Ma = mingy <0
= Meamarmp) oy

= 50 ity
Snd W W&‘*@

Qx = ?C
Q%RS = ?e\'*\“

5o+ (4o1)
il L - Fmen) A

& e ok g8 ¢
\U\

\(\KW“\‘%
Fnd  Da? (Hne ohwefieic plese®)

| EX
F \20 |- wm - 8
| ' 2 - \f\=—% = Va

]’ fos '&) .\/ 6.8 o8¢ —LC Lm‘y(\) "Q"‘\(\\em‘é(—' -4 \ghow
| SEH X

S
(031 50) 3 o))
= W S
X Y
2.223%3

‘io.'sép 1?_0) 3 (6334 %0)

i
¢
1
Fa
i
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11. Tn the Boyle's law experiment, if the atmospheric pressize P~ 700mmig. What is

the value of L when A=37.5cm? P feictlg. ensf
a) 713.9¢m . Z0CD
¢) 2.6cm
d) 2.7¢m hfeoy
e) can not be determine s 0
Jig6
PL- ¢, +oh [ %= W
o L
frnerceQh 4o = 2000 -39
Y.
Yo 5= 2000
L
e\ 60mM
ISy

710. In the Boyle's }aw expetiment, the following graph weas obteined. The velue of P2
will be: g

an 8

S ai .200& 1
b) 300

c) 1200 . B

d) 1800 ' :

v x
pou \ds ¢
f. L ey
?9_ L‘l
oo o-§ = \)9_= 200 Qm“% ,
9 * %

' Q12)Gases lasvs: The graph that should b obtalned IEPY is ploticd aganst P is
o, KB Yim parallel 16 B i v b) 3 ing passas (hwouph orighn
“Eya ling parallel 10 PV axis 7 d)nbib of the abave -~

oV

P\f: 'ﬂg\‘—‘re k ::
o
\D
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ExIl: sfecific heat. Cafacity <f mefols:

£10 ks _
Fy —9 E:u}J),MJ””LS'

;_C.S?;#;mc '
o\
Q .:Degmlé_m, : Calovy 7"35\1\'

, M mass (9) 169 Be o
Ct =D SPeqfrc heat Cofacity) (C.c‘\._/_ﬂ_._-'c

)= W
%ﬁe)murp | calen = Y18 3_5”“

C : sPeglic heat Grpact S 7 Blels L3 BN 72 ) Zv/')}»’)&x;"@f {;
. )
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& heat Cc\(’qc"rJ:' | ‘éf;’z&,}/’r—v)—m ?0) dp[_F le e gs) S I 251))
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Ex . ametal o f mass [009 [ost 150 Galat <] heat the difference B
between the fiua) and intialtemperature is 15°C othe the Specific heo

Cq\oCthD Ole‘e hetal7? (_s‘-f.;‘“f § i
, . b8 @l & :
Selubion ; b@)m -_-(m C AT) 6Mj . mefal ,03@\;,\ \Blo
o

=b ,50 = |00 % C# |5-°___,_D ,._I_s_.o__-- = C T C=o Ca'/ﬂ
\0o* |5

e

A = " ¥ R T N7
<o Sgeclﬁ(ieﬂfeat capacfty experiment; 7 / 10 Wb

\)‘”ﬁtﬁ’) A 60 gm piece of a metal Is heated to 120 C° and then dropped into a beaker with 7
30gm of water (Cy =1 cal/g. C°) at 20C°, If the equilibrium temperature of the system <
18 31C°, then the specific heat capacity (in cal/g.C™) of metal closos to; N N
(Iznore the mass af beakers), Q < » Df\] °.
bso s &

8 0.04 poos !

) 0.08 | @Yo — o

>
: | b g : S &
@ 13)In this experiment, the heal transfer frony the metal to the wat@i’:) 5[ o e @.
: 1 : L e te—— TR L é,i"d' ) & 3

2} The specific heat capacity of water becomes equal to the metal, o< l.d @\;
b) Thelheat capacity bf water becone equal to the metal " 7
_ ¢) The final tempefSture of water equals the initial temperature of metal, .
é’?ﬂ]c final temperature of water equals the Tinal tempesaturs ‘ofmm:al./\Q\'5 Q_‘Df] j/

sdudet © 28R, - e |
DPmerat  + b P uarere = O

(mC AT )metal ¢ (mé 'AT)wqrgré & |

, (6oxcx (TF—-"I?)) met 4 (30%1 ( Te :ﬁ)): o

. (goxcx(31-129) + (30 (31-20)) = ¢
~-5340C 4 330= o . (
_5340 C =-336 _n C> 0-04 FARITS
-534o —53Yo -

’E:Tf ’;;sv ;%v:'b ?J.&" ?‘:}J’?“'P#
wtor eyl Ve Frol Fonir

A"

/ ._-) ;
o1l 28 131> OT=
@ d: " he Fl'uc\\ ‘\EM\Pe X hule OF W

uP Wﬁ\

- )

*
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“-»Sgeciﬁc Heat Capacity Eggcrihzent-

{5} 100g of copper piece is heated to 50°C and droppod in 60g of water

at 80 F, the specific heat capacity of copper and water is 9 4,1
callg. "C, respectively. The final equilibrium temperanwre Ty js (in

-
(2}259  (b)13.8 (4383

(6) Depenchng on the previous question, the heat capacity of copper

piece (in cal/ 'C) is:
@12 (e ()02

(7)In this eXperiment, you measure the temperature of bpi'ling water
because it represents: :

@ﬁe initial temperature of the metal, _ .
. Efhe initie! tomperatre ofthecip. '

(c) The final temperature of the mezal.
- (d) The t2mperature of the atmospherc.

Soluti 5) Twarer= 60 F _ -
F-18c%432 S
8o = L& C°+32 o, PR E
| “Tiwutey=264°C |
* S 0@ = 2R | o 2 @
(D@)‘Coffvf—f- (D @).wa‘er.: o qu) g_l__ )_d;-cuo)b i
M, S (ae ((AAm > 50u) aLd

=5 (m Cm)coﬂ’er -+ (mCAT)mM-
=0 (1004 o1y (TF ~50) )arfo( +(5o&m[TF ~26:¢ )) Warey = ¢

(M(T: ~#) ) + (6o (1 -2 6))"0'
M - 700 + 6o _1594="
T IF — 2296= 0"
FYTpe 2294

T =3 c*

™
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3 Specific Heat:

‘e

\ o v . . e
0- what is the main source of error in this experiment? Due to this error will th

value of specific heat obtained be gfeater or smaller than the expected value?
A 2

&

/ = |
\,” } 10- lost of heai fd:- Sz wuud.nc/ it will be smaller than the expected valu-
\3\4\5) Qo (o™ L& L |
C L Ny Wy s\ '\'f;.\‘
' m . -— -
: Q.‘J}. % ] aturs of thy bolling * J
- WeET baealse It repregents - '
R) the final{emperatuss: ofthc fnetaf - %tbc initial tempecature of the cup | .

\o“@ahe mmal fempetatire of ﬁzc mml d) tar* tennaerauuc of the ammpham | .

\7"5?\’

Q!ﬁJ Thc unit Of‘bﬁlm

R

Ql") If\‘}ms mlg g o |
 Ioses bget f,a;t: e Capacny °f abody is'small it \

) hSQRSMEHdA-nsfzy SR N ) gains heat s[m‘%r\

d) none of the above

Scanned by CamScanner



oT
) _;g_ =mc = 50AoYl =n|
T
| |&
?'1% =M o= 0% 036
21518 b ¢

9- Specific Heat: ,{?
A) A 100 gm copper block with specific heat«,Q 1"

95°C) calorimeter is immersed a colonmegér fb,_ gg AMS0
the final temperature is 25 °C.T heat capacxtg%gé' 7:"%;{

SprQ@=0

b CQ Copfex + B Caleviimerer 4 quuhm: )
(mcnT) + (moT) + (meaT)=o

\004‘ CJ-"Y-('ZS ‘lg))'f"(wo*'(:%(?.E ‘20))1-(00%1(2:; 2(,)) = o
~Foo f 500C 4 Soe =e

o0 E = + 200
c= yor\ cg\ l%c“

mr"C at a temperature (T=

,'

Water initially at 20 °C. If

meter is ameam

B) To minimize the heéat loss to the surroundltgas, one should:
@Insulate the calorimeter. t}_.

b) Increase the initial temperature of the co over block. .,

.n ruly

l .u{

¢) Decrease the mass og the water Jn the cajﬁ)ri eter
,; f‘l' [ ".‘ \ 7 -
d) Increase the mass' of tha watei- In the calonmefer,,ﬁ

. arwy

@ The major error contributing to this exp' . g Rw'\tgovﬁ e{{o"

~\ k\m\. ZWay Yo %\x((éw\ssiﬂ
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¥ Two pieees of metaf of equal masses (5g) are patting in 100z water of
{ temperature 20°C and the specific heat capactty of water is Ical/g°C, The _
specific heat ¢apacity and initial temperature of &he metals (n; and #2;) are ’
0.42cal/g°C, 55°C and 0.36cal/g°C, 70°C, respectively, Depending on this 4
information ansyer Questions (78 to.-20). sl oo _
18, The equilibrium temperature (T3 of the systen is: sl ‘ R ‘
1 ¥ 5 o |
) 28 2°C o) 47.3°¢ - — |
| () 73.6°C ' . ]
79. The heat guined by the metels (in cal ) j<:
@15 "
{¢} 1260 dyJ320

23, The heat capacity of the two sty m, and Mz, respectively, in {cal/°C) is;

AR YD S

!E:EAQJM:Q - T
LYoy + AC\)2‘+ Aq]uqma O | :

& CAT)m +(me AT)m + (W\COT)wqm-= O

(50 % 0.92% (- -55) ),

, Fok 026 (- 70)), 0t (o (% 20)) o ¢
2 (T "55)) t (’5(77-‘"70)) + ('UO'-IT: —2000) 5 w d

Y #
ATe 1185 + 18T _ 1260 L 00Tk —neee - o
139 e — 445 = o
ST = 5 1 21,94 mapgec
IBO, Ijq | wael 0 ozl = weeddls N, ‘-,-CE-N\O)}JDS\ i
h s T s S My Gout ST = i - g ’
oty JRPREE _ 8 1%*\;:)@30)‘\ ‘- ‘ e s i gl g
& '-‘_‘"::- _‘ o Y '/.‘i e {.:,,___ v:i—:“: ‘ Nl
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