PHYSOL EXAMINATION SERIES

CHAPTER 8 &9
SUNDAY 01-08-2021 @ 7.00pm
PESO7 TIME: 1 HOUR
MAXIMUM SCORE:30
ANSWER KEY
1 Zero 1
2 6.67 x 10""Nkg*m? 1
3 Modulus of elasticity 1
4  Pressure 1
5 _ . GM,
Acceleration due to gravity g= 2
E
Where  G--> gravitational constant. 2
Mg --> mass of earth
Re--> Radius of earth.
Here Acceleration due to gravity is independent of shape, size and mass of the
body. Thus  earth impart same acceleration on all bodies.
6 5
bl\
2
R ﬁR 3R >
7  Both forces are same. One is the action and the other one is the reaction. As per newton's 2
third law action and reaction are equal and opposite. So they are same
8 Tensile stress = %:%
‘ — 98 _ 7 -2 2
Thus Tensile stress = —5=1.99x10" Nm
3.14x(.125 x107%)
-4
Fractional change in length = AL_15x10 10°*
L 1.5
9 | R?
g= L
(R+h)
g . gR
3 (R+h)’ 3
(R+h)*=3R?
R+h= V3R
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h=( V3 -1)R
h=(1.73-1)x6400km
h=0.73x6400km
h=4672km

10

At a height
2h )

— 1__
g= ¢l =

At a depth g'= g(l—%)

Both are equal.

2h=d
h=d/2
h=600/2=300km

11

2h
=qgll———
g=9l1-7"]
d
=qgll——
9da g( R)

gth—Zh

gd R_d

W, m —
2o _M9n_R=2h ,substituting the values ,
W, mg, R—d W,

therefore

or

12

W,
—=0.984

(a) Material ‘A’

(b) Due to elastic fatigue the spring temporarily losses its elasticity and the balance shows

wrong reading.

13

(a)lf the mass m is situated on the surface of earth, then
GmM

2
E

F=mg=

Therefore

GM .
R;

Where G--> gravitational constant.

Mg --> mass of earth
Re --> Radius of earth

Acceleration due to gravity g=

Moon

(b) gMoon = Rz

Moon

g moon=1.67 ms™
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(a) Stress = Pressure
Stress= hpg
3x10°=hx3x10°x10
h=10000m
h=10km

(b) Aorta or Rubber

¥ 3

Stress|

v

Strain

15

(a)Variation of acceleration due to gravity with altitude (height) from the surface of earth:
Let  g--> acceleration due to gravity on the surface ofearth.
gx--> acceleration due to gravity at a height ‘h’.
h--> height from the surface of earth. Q%9

h
R--> Radius of earth.
M--> Mass of earth. h
Pv9
GM GM
We have g¢g= and g,=
R’ " (R+h)?
-2
Therefore gh:%:g(l+£)
2/ h R
R (1+—)
R

h . . | J
For — <<1,using binomial expression,
R

2h
J— 1__
gh_g[ R]

Thus the acceleration due to gravity decreases with height from the surface of earth.

b)
We have g,=¢g[1 —%] , given R=6400km and g at the surface of earth =9.8ms™

substituting the values in above equation g=8.56ms™

16

a)Variation of acceleration due to gravity with depth from the surface of earth:
Let g--> acceleration due to gravity on the surface of earth.

gq--> acceleration due to gravity at a depth ‘d’.
d--> depth from the surface of earth.
R--> Radius of earth.
M--> Mass of earth.
p-->density of earth.

_GM

=

We have g

But mass M= % TR p
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Therefore g=% TR pG
- 4
Similarly gd:§ﬂ(R—d)pG

Therefore g,=g[1— %]

Thus the acceleration due to gravity decreases with depth from the surface of earth.

b)we have g,=¢g]| 1—%] ,given d=800km and R=6400km

substituting the values in above equation we get g=8.6 ms™

17

(a)Everybody in the universe attracts every other body with a force which is directly
proportional to the product of their masses and inversely proportional to the square of the

distance between them.
Gmym,
r2
(b) 1)ltis always attractive in nature

2)It obeys the inverse square law.

3) Itis a long range force. It extends up to infinity.
4) It is the weakest force in nature.

(c) given m;=M ,m,=M, and r=2R

m;m, GM°®

G
we have F= > so F= >
r 4R

18

a) Hooke’s law states that within the elastic limit stress is directly proportional to strain.

Stress o Strain
Stress = K x Strain

Where K is known as modulus of elasticity. i
If a material obey Hooke’s law, the graph connecting
stress and strain will be a straight line.

Stress

v

Strain —

b) 5 [Proportional limit = _.I;)H
‘ yield point o _ '“\\.[-_
[ \ Fracture
o, g‘tu s point
)
I |
[
-
| 1
24
": ‘I I
|I JJ
| ] y
| 1I_~Permanent set
| ot
—

0
Strain ——

c) If the points D and E are very close to each other the material is brittle and if they are

far apart, the material is ductile.
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PHYSOL EXAMINATION SERIES
@OWYIWo 8, 9

01-08-2021 623 7.00 pm
PESO7 M VAo : 1 eMILsA

ale@dIull eapad : 30

DAY 2ild)
1 og®Ryo 1
2  6.67 x 10°"Nkg=m? 1
3 GROWRIMY’ 832a0” eI 1
4 0Ad3o 1
5 GM 2
BL@WOI MIQ6Mo, g= P

E
M0fles G--> DB IIDHBaHMAIVO10IEH0

M; --> @2les aomy”

R; --> @21Q6S @Ryoo
2H81oel MVANNG: O 1T3 Mo (L@ I IQ6Mo ongoﬂsmg @alo, alefla]o, @MV
)M  BRYUYWIBBAMNIL] af)D  HIeMIo. ERMIMITI BAT agf)eld omgceogﬁ
GMAJo B3GR MIV6Mo MMIB.

6 GB21WeSsS DaldIMEIOMIGI m1(m""<m@spm1<mo DWAOMIMo @RMAVANs] 'g" Qes 2

A1 WIMo HIM1HBAN (NIan’
o
A

o | RTINS
&8

,,,,,,,,,,,,,,,,,

A T s

7 @afles 8N @JAIBOMMAje 29PN (@ (@JAIBODMQA06M. mé_s,@ng QaNlo 2
ME2MMIVAL,f, @JAUBOMAO) @D JAUROMMAjo DeIjojo  Allald1®mOR6m.
@P@IMOIM3 @6NE” NILIEBEBo DEIYNIEM.

8
HSAINHTVO NVHEST E:i
a0 A an

= 98 =1.99x10" Nm* 2

3.14x(.125x107°)
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. AL _15x107" 4
HHNINQHS MISOMINVNZIHAN @OIHH aHIMDI QAUY@JOMVo = I - 15 =10
9 g ng 3
(R+h)

g . _gr

3 (R+h)
(R+h)*= 3R?

R+h = V3XR

h=( v3 -)R

h = (1.73-1) x 6400 km
h = 0.73 x 6400 km
h = 4672 km

10 B21YeS Daldl®elom1od Moo h DWEO 13 3
2h

gh = g(l_?)

321Q6S aldlmeIoBIe3 Mo d EYYOMI@I, d, = g(l—%)

HOIQAS Grljo DLINMNIWIMTI

2h d
-1 = g(1-<
gl R) ( R)
2h d
-4 = (1-4
-2 - -9
2h=d
d 600
h= 5 = 5 = 300 km
1 2h 3
=qgll——
g,=4l R]
d
=qgll——
9daq g( R)
@O MO 9n _R-2h
gd R_d
w _
aooon Vi M9y R—2h

W, mg, R-d

w _
aNels 3 §»HISOMIMT, —r= 6400~2x100 _ 6200 _) g,
W,  6400—100 _ 6300

12 (@) Aagam alay
(b) @epWle:  VOH®IeUWo  gelo AVflERlm”  Gr@lend  menayle® 2
®IBIHHLNBHNIW]  MayHa M.  GR@IMILIM” @Al Hd®QIW  Olawless”
M 1HBAND).
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(a) DBOIIH:BaHON MTWAAMAVO] 2’ mogoe&us O EI88 @RYB>@aHeI MiLlo,

_GmM
= R
mégaqg QR0 21LIMMIWN (@000, F = mg
GmM
@R 1MI©3 mg=——-;
RE
GM
BL@W®] ®IO6Mo, g= s
E

mafles G —-> OB IIHBaHIMAVOTOIH0
M; --> @21Qes aomy”
R; --> @21wes @ryoo

GM ,100n _ 6.67 %10 " x7.58%10%

b = =
) gMoon RZ (174)(106)2

Moon

= 1.67 ms=?

g moon

14

MUHSaIV = 030

amhsav'= hpg

3x10® =hx3x10° x10
3x10°

h= ————— =10"m=10km
3Xx10°X10
b) agresmWAT, OeYAd
1.0
0.5-
Z
= 0
0 0.5 10
meswild  —*
15 E21YeS Daldl®eIomICs, g= GRJE/I
E21QeS Daldl®melom1cd mlane h DVWeO™I@ g, = G_]\42 = G—MZ
(R+h) 20, h
R*(1+—)
R
hy* 2h
- 1+— = 1——
gli+2) - g(1-2
@RLOAID gh:g(l—z—Rh)

OWO0 &ZFoEMIQo g WOS Gelio HOQMD.
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2h
b)  g=g[1-"'] 2

R = 6400 km, g =9.8ms? aflel®hud §&HISOmIdd, g,=9.8[1—

2><400]

6400
=8.57 ms

16

GM 2
R’

E21YeS Daldl®elomICs, (g =

2f)aNI@3 (BATQOS MM’ M:§7TR3XP [@000" = Qlfdalo X MVIMB®(P)]

3 3
B21YeS DaldlmelomIGd M1 d @rRyYOm @3,

4
g, = gnG(R—d)p ................ (2)

F (4/3)nG(R—d)p

g  (4/3)nGRp
_R-d _R(-d/R) _ , d

R R B R

d

@RLOAID g, = g(l—i)

@RYPo &EJoCMIQo g WS PLeljo H0QAM.
b) gd:g[1—i] , d = 800 km, R = 6400 km. 2

R
afeldwd §3:I5emI@,  g,=9 8[1—&]
’ - 6400

g-= %XinR?’p = iJTGRp ....... (1)

—
=
~

—
—_
P

= 8.575 ms™

17

M58 MIBAHOB® INTWN0 2

) "@JolemIOM]EI88 af)eld QAUAYHOGo 2 IOAY0 @RYHBaUHB0. 6N mcrgoee)aa
OMeI88 GBRYDHGaHMMILIo  @BRAIWHS DOMYSHBOS  DEMM aneiomImn”  emaA
@R IO ]Ejo @Al oo le|ss @RHLIOM 1903 QUM
QoI 1®»IMa 0@ O® 1|00 101Hs30".

b 1) MO® af)LldWEq]0go BRYDHBatd: MVIBINIABSB®IEM. 1
2) aflal@1l® QIdw MIWAo GRADIVE1HE3MD
3) @Y MIeIOM1O o1@lW] (Range) Q18O Qlej®osm:.
4) OO @H®IWIDAI aBQQjo VSN IBHOD NILIAIEM.
c) malles m =M, m, =M, r = 2R af)amleEBaOM QMLIhHUd OBHIFANIo.
_Gmm, GMxM GM*

@nLOAID F=
r’ (2R)? 4R’
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a) a8y’ MV (@JB000, MLIAY1H alBlW]Hsss13 OIRIVo OIRmo

18
GMABRAAIND® OM@3 BRYWID1H630.

OaRaV” (0) < aUVHSWIM (&)

_omav

@RLOAID
Y’ osIamd
Mafles K aam®” Dedqlaomes endagelny”’ (modulus of
elasticity)ag)amn” @ROT@a|gM0. A
2866 MVNo BRAIVEISRIN B AITRAlO} AVHSIV” - :
WO (WIan’ BT EMACORIWIVID]Hs30. =
b)
2
o 1y TODRNONS W] L
|| oot saaf E
& @Qo&A
Galolad
5L Agre g
A
1
I
T
i
!
3% "
@, I
JG :
E ;
|
I ®adaemd eaug
1 0
f—"fir/ |
0ot 30%

mieslm —»

) 8@ al3dlomloel @RI alellojewaHlQo(D) @0k aId csoJOQ)ﬂai%o(E)

BRGOMIWVT@BINIM a130@L00 BoYONIWI01Hs30 (EY191@3).
@R  a1el0jeudar1Qo(D) @0QIHs ald csoJoqczm(ﬁBo(E) QIS0  BRHOLIWINEMES T3

2189300 @M 00 T1BRB0 (WO HWITI).
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