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1. The gravitational force is always 

attractive whereas electro static 

force is attractive as well as 

repulsive. The ratio of electro 

static force and gravitational 

force between two protons is ..... . 

a) 10-19 

b) 1019 

c) 1036 

d) 10-36 

2. The nature of a physical quantity 

is described by its dimensions. 

a) Check the correctness of the 

equation V = V
0 

+ at, by the 

method of dimensional 

analysis. 

b) Besides the seven base units, 

there are two more units in SI. 
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(1) 
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1. @J (/) 2, co 2, ® J oce:, ron91 sm 6YlJ ei O nm <&<;i::J0'9 2, 0 

@'@ce:, ron91 sm m:> J@oru o ce:,osm1c06) 6 <&cruooo 

gQe.Jcfu <&LSO ffipfl1&h 6YlJ e.Jo @'@c0:, ©n916m 

ru1 ce:, ro n91 sm m:> J @o ru o ce:, o sm1 c06) 6 cm 6. 

©6fl's6 <& l n.J O <& 30 sm 6ce:, C/Dc06)u gQS mJl e.J6glli_ 

gQe.Jc0:,u <&LSO ffiP R1 ce:,u 6YlJ eJ (lJ 6 0 

@J(f),!,C0,!,®JOc0:,©n916m 6YlJe.JClJ6o ®Qlll1e.J~ 

®oo(fl)6YlJ CTWQl06ffi ......... 

a) 10-19 

b) 1019 

c) 1036 

d) 10-36 

2. 63co6 n.01m:>1c06) am <&c6:,Jocm 8181 w 6@s 

ffi>J@OQJo ®o®1@~ (U)(!2)6)Ql®n91® 

@c0:,06fm nil Cll)B]ce:, co1 c06)0o. 

a) (U)m.>@aicfon91smam ®omoeflm:>1m:>1 

e.JJ6lS V = Vo + at nmcm ffi)Ql 

ClJ Oc0:,,'.)o Cll)C01 m.>0<&6m0 nffiCYDu 

n.J co1 <&Cll)OW1 c06) 6ce:,. 

b) SI-w1am ®os1cru..oom 

WJ6m1fl,!,c0:,6lg1 c0:,JS06l® Olfl ©6fl's6 

m.>Jsm1fl6ce:,oo ce:,Js1m.>66fm. <&m:>o~kto 
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The unit of solid angle is ...... 

i) radian 

ii) steradian 

iii) degree 

iv) candela 

c) Which one of the following is 

a dimensional constant? 

i) Relative error of a 

measurment 

ii) Relative density 

iii) Gravitational constant 

iv) Strain 

3. An object moving along a straight 

line covers equal distances in 

equal intervals of time, it is said 

to be in uniform motion along a 

straight line. 

a) The position - time graph of 

an object in uniform motion 

KR-122 

IS .......... . 

i) a straight line parallel to 

the time axis. 

(1) 

(1) 

3 

@'@)o(f)1~@~ WJ6m1flOc0:,6crn6. 

i) <&OGD1m.>cfo 

ii) @wioGD1wcm 

iii) M1L(f)1 

c) ®o@'9 @ce:,os6rnm1co1c06)6crnrumflam 

GD w@ m cm n91 sm am <& ce:, o 6llO Wl ~u 

nffi®? 

3. 63©,!, rumf®,!, <&mro <&©6lJmflam ®J,e.J,'.) 

ffi>Ql(!l)o6)c0:,06fl'su ®J,e.J,'.) BJ©o 

m:> ~ co1 c06) 6 ce:, m.> o@ sm 03:, 1 am ®o @1 @ m 

<&mro <&©6lJmfle.J~ WJ6m1<&n.OOo .!2.Je.Jffio 

nfficrn6 n.JOm.>0o. 

a) m.>Jsm1<&n.noo .!2.le.Jmrnm1ei6g1g1 63©6 

ru m:> V ® 6 ru1 @ ~ cru..o o m - m:> m m.> 

l(f)0n.Ooce:,6crn6 ......... 

i) ffi) Ql m.> 
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ii) a straight line parallel to ii) cru..oom ®o cfri9::1 rnm1 m 6 

the position axis. ffi> QlOCYID COQlO W 63 C06 <&m © <&C06lJ 

iii) a straight line inclined to iii) ffi) Ql (!2) ®ocfri9::1QJ,!,Ql0(!2)1 63CO,!, 

the time axis. <&c0:,06m66fl'sOc06)6crn <&mro <&C06lJ 

iv) a parabola. (1) i V) 63C06 n.J C00<&6YlJ Ogl (1) 

b) Derive the relation b) WJ6m1<&n.OOo ®JC06mwm)1m 

x = Vat + l/2at2 for uniformly x = Vat + l/2at2 nmcm ffi)Ql 

accelerated motion with the ruoce:,;p Ln.J(&(lJC/)-ffi)Ql(!l) l(f)On.01@~ 

help of velocity-time graph. (2) ffi> ru)O W<&wm)O@S COJnJlce:, C01c06) 6ce:,. (2) 

c) Which of the following c) ® o@ '9 @ ce:, o s 6 rnm1 co1 c06) 6 cm ru mfl am 

statements is/are TRUE? 
Cll)C01 @'@W l n.J m:>u ® o ru m / ce:, cftJ 

nm@ml)06)c06)? 

i) An object with constant 

velocity has always i) cru..o1 co l n.J <& ClJ Cl) Ol,!,glgl 63CO,!, 

constant speed. 
(lJ ffi)u (lj) 6 nil mu nm <&<;i:J 0'9 6 0 cru..o1co 

<&ru (/) ® g?_6fl'sO mfl co1 c06)6 o 

ii) An object with constant 

speed has always constant ii) cru..o1 co (& (lJ (/) (lj) (!2) 6 glgl 63CO,!, 

velocity. (lJ ffi)u (lj) 6 nil mu nm <&<;i:J 0'9 6 0 cru..o1co 

l n.J <&ru (/) m66fl'somfl co1 c06) 60. 

iii)An object with zero 

velocity has always zero iii) Cll)JmJ l n.J <& ru (/) m ,!,glgl 63CO,!, 

acceleration. 
(lJ ffi)u ®J,ClJ1@ ~ ®JC06mo 

nm <&<;i:J 0'9 J,o n.JJg,JJQlOmfl co1 c06) 60. 

iv) An object with zero 

acceleration has always iv) Cll)JmJ ®JC06mQl,!,glgl 63CO,!, 

zero velocity. (1) (lJ ffi)u (lj) 6 ru16) ~ l n.J <& ru (/) o 

nm <&<;i:J 0'9 6 0 n.JJg,JJQ) omfl co1 c06) 2,0 (1) 
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4. A projectile is any body that is 

given an initial velocity and then 

follows a path determined 

entirely by the effects of 

gravitational acceleration and air 

resistance. 

a) The pa th of a projectile 

IS ............ . 

i) straight line 

ii) parabola 

iii) circle 

iv) semi circle 

b) Derive an expression for time 

to reach maximum height and 

hence the time of flight of a 

projectile. 

c) A baseball leaves a bat with an 

initial speed of 37 m/s at an 

angle of 53.1 °. Find the 

position of the ball when 

t = 2s (treat baseball as a 

projectile and g = 9.8 m/s 2
). 
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l n.J <& ru (/) o 

6)c6:,0S6c06)6c0:,m.>60 n.Jlcrn"Jsu @J(f),!,CO,!,®J 

®Jcosmmm1<&~m.>6o ruom.>6 Ln.J®1<&coow 

mm1@~m.>6o n.Oe.J6l5Bgpm51 OlOL®o n.JO® 

m1&6J;!;lm.>1c06)@<;l:jS6ce:,m.>6o @.!2.l(lli6crn 

ru mt® 6 ru1 @ m m.> o smu <& l n.J o g,J ce:,u@ @ s am 

nmcrnu n.Jom.>2,crn@. 

a) 63co6 

i) <&mro <&C06lJ 

ii) n.JC00<&6YlJOgl 

iii) ru~mmo 

iv) ®o©BD ru~mmo 

b) <& l n.J o g'J ce:,u@@ s am <1ffi mm1 <& .q,J, ro cm 

n.J com o ru w1 g?_ m.> co ru 6 o ®o @1 @ ~ 

n.J J ro mm 1 m.> o c06) o m o ru C/l) J m o w 

m:> m m.>ru6o COJnJlce:, co1c06) 6ce:,. 

C) 63CO,!, (&6YlJffi)u(&6YlJ()(R) ®J,Sc06) Ln.J<&QJ(f)o 

37 m/s g?_o <&c0:,06l"IO 53.1 ° m.>60 

ru co mmc06) ru1 Wo m:> ~ co1 c06)6crn 6. 

co6fl's om@ mm @ m:> c06) ~1 am t = 2 s 

<&6YlJO~@~ cru..oomo m1&6J;!;lm5lc06)6ce:,. 

( (& 6YlJ ffi)u (& 6YlJ () g116) m 63 co 6 
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5. A man pulls a rope of negligible 

mass attached to a block. The man 

wears shoes that does not slip on 

the floor. The block moves 

towards the stationary man. 

a) The law which relates the 

forces that two different 

bodies exert on each other 

IS .......... . 

i) Newton's first law 

ii) Newton's second law 

iii) Newton's third law 

iv) Newton's law of cooling (1) 

b) 'The man remains stationary'. 

KR-122 

Substantiate the statement 

based on the various forces 

acting on the man. (2) 
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5. @ocom1~prnm c0:,wro@c0:,06fm @ce:,31mflco1 

c00 6 cm 63 co6 <& sgpc06) 63 coooo ce:, wo1 am 

n..fls1.q,( rueflc006crn6. ®om>ooo 

wco1_q,J,1co1c006crn n9'.1Jmt ®omflam 

6l®(YD0Wfm ®COWfm1e.J6~~®06f'lf. 

m1~eimomfl m1amc006crn ®om>oooc006 

<&m <&co <&69:J Oc06) m"l 6l5Bl ru co6crn 6. 

a) co6fl's6 ClJ,'.)®,'.)<nt® rumt®6c0000 

® Qlll1 ei 6~~ n.J co mr n.J co 6llJ ei 6l5l3 oo 

6llJCTU.il~c006crn m1m>mmo6ffi ......... 

i) ffiJJ§@~ 63crnoo m1m>mo 

ii) ffiJJ36l~ C06fl'sOo m1m>mo 

iii) ffiJJ§6l~ OlJcrnOo m1m>mo 

b) 'ffi'© mm6n9'.I,'.)® m1~eiorucru..omflam 

®6sco6crn,!,'. ®om>o~1am 

Ln.J<&m>o(f)1cOO@<;i:js6crn ru1ru1w 

6llJe.J6l5l3@~ ®os1cru..oommoc001 gQ"O 

L n.Jmf ®oru m m:> ow Jce:, co1c00 6ce:,. 
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c) Explain, how the block moves 

even if the net force on the 

moving block is zero, though a 

net nonzero force is initially 

required. 

6. The total mechanical energy of 

the system is conserved, if the 

forces doing work on it are 

conservative. 

a) Derive a mathematical 

expression to explain work­

energy theorem. 

b) A particle of mass 4 m kg which 

is at rest explodes into three 

fragments. Two of the 

fragments each of mass m kg 

are found to move in mutually 

perpendicular directions with 

speed v mis each. Find the 

energy released in the process 

of explosion. 

KR-122 
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c) ®o m:> crm 6 ell ® m o m.>1 63©6 6YlJOnD,'.J 

6YlJ e.Jo .!2.le.Jmo ®6S6l5B6cm ®1mu 

@'@ru Cll),'.)QlO@smcm1 co1@c06), gQru1@s 

.!2J eJl-8,,16 6)c0:,06fl's1 ©1 c06)6cm <&69:J Oc06)1 am 

L n.J <& m.>o(f)1c06) @<;l:j s6 cm @'@@ce:, 6YlJ ei o 

n.JJg,J,'.)QlOmJl3J,o ®o®u .!2.JeJlc06)J,cm®u 

<1ffi 6lffi6) m @m.>cmu ru1 C/l) Bice:, co1 c06),!,c0:,. 

6. 63©,!, ClJJJnDwrm1am Ln.J<&(!2)0(1)1c06)6l<;l:jSJ,cm 

6YlJ eJ 6lffi 6) gl~ () 0 c0:, 6flO 6) ffi) (0 (& (lJ fl! (lju 

@'@@ sm 83:, 1 am @'@ ru ,'.JJ nD rnm1 @ ~ 

a) (/) sm1 ® m:> J l ® ru oce:, Jo co J nJl ce:, co1 aj6 

6)c0:,()6f)g (lj(Oc06)u-nmmro~ ®1m.>oo 
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ClJ1(Jl)BQlOc06)6ce:,, (2) 

b) m1 ~ ei o ru cru..o m.>1 am gQ co1 c06) 6 cm 

4 m kg mom:>~ 63©6 ce:,sm1ce:, mJcmu 

@O(f)6l5BglOmJl @n.Jo31@rnmo1c06)6cm6. 

ill kg Q)()ffi)u oJl ®Ql,!,glgl (l)6fl's,!, 

@() (/) 6l5B oo v ml s l n.J <& ru (/) rnm1 am 

eJ O 6YlJ Ql () m.>1 
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7. A ring of mass M and radius R 

rolls over a horizontal surface. 

a) Find the moment of inertia of 

the ring about its diameter. (2) 

b) In the case of this ring, show 

that both the translational and 

rotational kinetic energy have 

the same value. 

c) In translatory motion, angular 

momentum ......... 

i) is always zero 

ii) is always greater than one 

iii) may be present 

iv) is always infinite 

8. The value of acceleration due to 

gravity (g) is same for all objects 

at a given place. 

Derive an equation for the 

acceleration due to gravity in 

terms of radius (R) and mass (M) 

of the earth. Arrive at 

mathematical expressions for 

variation of g below and above the 

surface of the earth. 

OR 

What is gravitational potential 

energy? Derive an expression for 

the gra vi ta tional potential 

energy and gravitational 

(2) 

(1) 

(4) 

potential. ( 4) 
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7. @1co~mmom.> Ln.J®e.JWfm1(l)T) ce:,Js1 63©6 
o1ouf g?_CO~crn6. 

a) ClJ,'.)Om:>@rnm ®os1cru..oomaioc06)1 

o1o(/)1@~ 6)Ql()Ql~ 630n.Ou gQ<&ffi©n91,'.) 

ce:,6fl's6n.Jl s1 c06) 6ce:,. 

b) gQ'O o1o(f)1@~ 

ls o cm <& fQ2, n91 sm (l)T) (/) @1 <& ce:, o ©@@il 

wrm1@~m.>6o @OO<&§n916m(l)T) 

Cl) @1 <&ce:, O©@@il wrm1@ ~m.>60 OlJe.J,'.)o 

815 

(2) 

®J,e.J,'.)QlO@smcrnu ce:,osm1c06)6ce:,. (2) 

.!2.le.Jmrnm1(l)T) 

@'@o(f)6e.Joro @QlOQl~o .......... 

i) nffi<&<;l::J0'96o n.JJg,J,'.)QlOmJ1©1c06)6o 

ii) nffi<&<;l:J0'96o 63CYD1<&ffic06)0CJD 

c0:,JS6®e.JOmJ1©1c06)6o 

iii) g?_6fl'sOmJ1©1c06)0o 

iv) nffi<&<;l:J0'96o ®o~ClJfl®Om51©1c06)6o (1) 

8. 63©6 cru..oeirnm @J(f)6©6®J ®Jcosmrnm1@~ 

(g) OlJe.J,'.)o ~O QJffi>u®6c06)CJDc06)6o 63©6 

<&n.J o@ ei @'@ m5l co1c06) 60. 

@Jm1wl@s @'@©o (R) g?_o momr (M) g?_o 

g?_n.J<&m.>0(1)1.g,f @J(f),!,CO,!,®J ®JC06mWfm1mu 

ffi)Ql(lJ()c0:,,'.)o ©Jn..1lce:,co1c06),!,c0:,, ( ©JOl1WJ,6lS 

g?_n.JC01@eiwrm1m (lj)()6)'9(!2)J,o m2,c0:,~ei2,o g 

Wu c06)u ClJ cooru6crn ClJ,'.)®,'.)Offi> o 

ce:, o sm 6 cm @1 m 6~~ (/) sm1 ® m:> m ru o ce:, Jo 

©Jn..1lce:,co1c06)6ce:,.) ( 4) 

cru..o 1 @1 <& ce:, o ro@@il o ? l (/) o ru1 <& R n91 sm (l)T) 

Cl) @1 <&c0:,0©@@il rnm1 <&~m.>60 l(f)OClJ1 <&fl­

n916m (l)T) 6ln.JO§®n91,'.)e.J1<&~m.>6o 

ffi>Jl®ClJOc0:,,'.)6l5BCID ©JnJlce:,co1c06)6ce:,, ( 4) 



9. The maximum value of 

gravitational potential is ....... 

a) one 

b) zero 

c) between one and zero 

d) infinite 

10. The stress-strain curve of two 

bodies A and B are given in the 

figure. 

-­Ul 
Ul 
<l.) 
;.; _..., 
Ul 

strain / mr@Lsm>'lcm 

Which of the materials has 

greater Young's modulus? Which 

of the two materials is preferable 

to be used as a rope in a crane? 

Substantiate your answers. 

KR-122 
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9. l (/) o ru1 <& R n91 sm (l)T) 6ln.JO§®n91,'.)eJ16l~ 

nffiflClJJ,o g?_W©(YD OlJe.J,'.)o ........... 

a) 63(YDU 

b) n.JJg,J,'.)o 

c) n.JJg,J,'.)Wfm1m6o 63crn1m6m1sm>c06) 

d) gQcfon.01m1R1 

10. A, B nmcrn"l rumt®J,c06)~,!,6)S 

m:>\ sill-mt 6) ls m.>1 cm 

@crn1co1c06)6crn6. 

-­Ul 
Ul 
<l.) 
;.; _..., 
Ul 

strain / mr@Lsm>'lcm 

g?_ n.J <& m.> o (/)1 c06) o ru 6 cm (lj')u? m1 6l5B ~6@ s 

g?_Wfm© 6l5BC/D m:> m ©<l5l.01 c06),!,c0:,. 
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11. Bernoulli's principle has a large 

number of useful applications in 

our day-to-day life. 

State the Bernoulli's principle. 

Explain with mathematical 

derivation how the venturimeter 

is helpful to measure the flow 

speed of a liquid. ( 4) 

OR 

Hairs of a paint brush do not cling 

together when dipped in water, 

but form a fine tip when taken out 

of it. The formation of the fine tip 

is due to the surface tension. 

What do you mean by surface 

tension? 

Derive an expression for the 

capillary rise. ( 4) 
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11. 6l6YlJ©<&6mO~mf ®®Jrnm1m ffiQillJ,6lS m1®,'.J 

g'JI ru1 ® rnm1 am l n.J <& m> o g'J m l n.J B mow 

m1 coru w1 g?_n.J <&m>O(f) 6l5B~6fm. 

(& (lJ (/) (lj) 

®o ~ c06) 6 ru o mi m:> nD o w1 c06) 6 cm @ ® cm V 

(/) sm1 ® m:> m ru o cE•., Jo co J n.Jl cE•., co1.q,( 

nJl(Jl)B]c£•.,(01c06),!,cE•.,, 

ctm)6)~ab1arn 

63©6 6ln.Jm>11f l6YlJn911@~ moco6c£•.,CJD 

@ru ~~rnm1 am ai66l5B1 w1 co1 c06)6 <&mJ ooo 

c£•.,JS1<&.q,j rocm1co1c06)6cm1~, nfficmOam 

6)QJ~Wfm1am m1crn 6)ClJ~mJl@e.JS6wm)Oam 

63©6 cE•.,J©Wfm ®ol(f)o ©JnJlc£•.,©1c06)@<;l:jS6o. 

gQ"O cE•.,J©Wfm ®ol(f)o g?_6fl's0c£•.,Om6~~ 

cE•.,O©smo Ln.J ®e.J 6YlJ ei mo6m'. 

l n.J ® eJ 6YlJ eJ o <1ffi cm ® ,!, @ c£•., o 6fl'su 

g?_<&'3 C/l)1c06) 6cm@ ®crm? 

<&c£•.,Cll)1c£•., g?_W©.q,! m>6@S ffi>Jl®ClJOcE•.,,'.)o 

815 
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12. Portion P of a horizontal tube has 

uniform area of cross-section A 

and that of portion Q is a. Both 

portions have similar vertical 

capillaries fitted to them. A liquid 

of density p flows through Pwith 

the velocity 3 m/s and through Q 

with 7 m/s. Find the difference in 

levels of two vertical capillaries. (2) 

... 

... 
,.. ,. 

"'· 
,.. -- ... 

:--", .,, . 

t 
ii 

~ -j 

13. The change in temperature of a 

substance, when a given quantity 

of heat is absorbed or rejected by 

it, is characterized by the heat 

capacity. 

a) Define specific heat capacity, 

molar specific heat capacity at 

constant pressure and molar 

specific heat capacity at 

constant volume. Give the 

reason for using water as a 

coolant 1n automobile 

radiators. 
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12. ®1co(ll)ill!mmowlco1c006crn 63co6 ce:,6'9ell@~ 

p @() (/) 6) Wfm (&.!lfil B ® eJ ClJ1 mf ®I © 6ffi 0 
61D 

.... 

A m.>60 Q @o(f)<&Wfm® a m.>60 ffi'©Gm. 

63 <&co<& n.J o ei6g1g1 ei o 6YlJ mom.> ce:, Jo~ ei o1 

ce:,cftJ C06fl's,!, @0(f)Wfm6o g?_O~ajl3!,6fm. 

p m:>OL<B®m.>6glgl 63C06 LBOClJc0:,o 

P @O(f)Wfm6ce:,Js1 3 mis Ln.J<&ClJ(f)Wfm1e.J6o 

Q @O(f)Wfm6ce:,Js1 7 mis Ln.J<&ClJ(f)Wfm1e.J6o 

63'96ce:,6crn6. e.Jo6YlJQlOW c0:,,'.)0~e.Jo1c0:,g11 

e.J6glgl LBOQJc0:,Wfm1@~ m1e.Jm5le.J6glgl 

ClJ,'.) ®,'.)Om:> o c0:,6fl's6n..ns1 c006c0:,. 

,_ 

... - -> 

!' 

13. 63co6 m1(1l).2.!l® ®oglru1e.J6~ ®On.J@Wfm 

@'@)(1)1cosmo 6l.!2.l(lli6<&ffiJ0<&'90 n.J6ornm6 
ru1s6<&ffiJ0<&'90, 63C06 n.JBO©<l5l.0Wfm1@~ 

®On.J m1 ei ClJ,'.)®,'.JOm:> @<;l:j s 6crn ®6mJe.J o 

co J nJl ce:, co1 c00@ <;l:J s 6 cm ® o smu nD"l ff 
ce:,<;l:J om:>1 fl1 . 

a) ffi)u6)n.Jffi>1n.n1ce:,u nDlflu c0:,<;l:JOm:>1fl1, 

cru.o1co Ql©'3Wfm1e.J6glgl <&QlOglO© 

ffi)u6)n.Jffi>1n.01c0:,u cilllflu c0:,<;l:JOffi>1f)1, 

cru.o1 CO ClJ,'.)On.Ju ®Wfm1 e.J6glgl <&QlOglO© 

m:>u@ n.J m:>1 n.01 ce:,u nD"l Ru ce:,<;l:J om:>1 fl1 

nmcrn1ru m1roru.2.!lc002,c0:,, 

ru o nD m 6l5B m@ s <& o (U)1 <& w R o1 am 
c0:,Jg1~ 6)(lj glglo g?_n.J(&(!2)()(1)1cOOocm 

ce:,ocosm @ai oo? 
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b) At what temperature, water 

has minimum volume? 

i) 100°c 

ii) o0c 

iii) 4°c 

iv) 10°c 

14. In an adiabatic process, the 

system is insulated from the 

surroundings and heat absorbed 

or released is zero. 

a) Derive an expression for 

the work done Ill an 

adiabatic change of an 

ideal gas from the state 

(P
1

, V
1

, T
1
) to the state 

(Pz, Vz, Tz). 

b) Two samples, A and B, of 

oxygen at the same initial 

temperature and pressure are 

compressed from volume V to 

V/2. A 1s compressed 

KR-122 

isothermally and B 

adiabatically. Find out the 

ratio of the final pressure of A 

andB.(y=l.4) 

(1) 

(2) 

(2) 

12 

b) nffi®,!, ®On.Jm1e.Jm5le.J06ffi g,Je.Jwm)1mu 

nffiflClJJ,o c0:,J,O611ml) ClJ,'.)OnJ' ®Ql~®? 

i) 100°c 

ii) o0c 

iii) 4°c 

iv) 10°c 

14. 63©6 ®o (U) W6YlJ Ofl1ce:,u Ln.J lce:, 1 m> m>1 am 

ClJJJ,nDo .!2.l,!,fl,!,n.JOS1am m1anu 63fl6l<;i:j§u 

m1amc002,c0:,w2,o, (lj)()n.J6)wm) @'@)(1)1©smo 

@ .!2.l Clli ,!, ce:, <& m> o m:> J ® l mr> m o cOO ,!, ce:, <& m> o 

6l.!2.l(lli6CYD®60l1~. 

a) 63©6 
@lo (U) (!2) 6YlJ () R 1 c0:, u l n.J l c0:, 1 (!2) (!l)u c06)u 

nll<&wm>mowl (P
1

, V
1

, T
1

) nman 

®orucru..owlam m1an6o (P
2

, V
2

, T
2

) 

nm an ®o (lJ mlO m>1 (& eJ cOOU Ql () 0 6 

<&ffiJOC/D 6l.!2.l(lli6CYD Ln.Jrurornm1m>6@s 

815 

(1) 

m:> mru 0c0:,,'.)o ©Jn.1lce:,co1c006c0:,. ( 2) 

b) 63<&co ®on.Jrnm1ei6o 63<&co mro'3 

rnm1ei6m6g1g1 63oce:,um:>1g,J@~ A, B 

nm an"l m:> o mil filce:, oo V ru ,'.ion.Ju® 

rnm1am m1an2,o V/2 ClJ,'.)On.Ju(lj)Ql()c06)1 

mo82,an2,. A wlam @nm<&m:>o@®romam 

ce:, o l n.J n91 m 6 o B m5l am ®o (U) m> 6YlJ o 

fl1cEh c0:,oln.Jn91m6aio6ffi. A m>6@sm>6o 

B m>6@sm>6o ®omY>,'.) Ql©'3ffi6l5Bfil6lS 

®oo(fl) 6YlJ CTWo c0:,6fl's6n..ns1 c006c0:,. (2) 



15. A mixture of gas consists of 

2 moles of oxygen and 4 moles 

of argon at the temperature 27°C. 

Find the total internal energy of 

the system. (Neglect all 

vibrational modes). 

16. All types of simple harmonic 

motion are periodic in nature. 

Derive the mathematical 

expressions for kinetic and 

potential energies of a particle 

executing simple harmonic 

motion. 

OR 

Oscillation of a simple pendulum 

1s an example for simple 

harmonic motion. Derive the 

period of oscillation of a simple 

pendulum. 
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27°C ®On.Jm1e.Jm.>6glgl 63©6 ClJO®c0:, 

m1@1®rnm1arn 2 (&Ql()CJD 630cfum:>1g,Jm2,o 4 

(& Ql () CJD @'@ (0 Cl) 6(l) 6 0 g?_ 6fl'su, gQ"O 

ClJ,'.)JnDWfm1@~ @'@ 6) c0:, m.> ,!,glgl 

@'@ crm co1 <& ce:, o ©@@il o ce:, 6fl's 6 n.J1 s1 c06) 6ce:, . 

( ce:, cru m o ru cru.o ce:, CJD 

n.J co1(1) sm1 <&c06)6fl's®1~) 

nD o co<& mo sm1 ce:,u 

n.Jlco1<&m.>O(U)1cfu @'@Gm. 

63cm6o ®@cm 

.!2.l ei m 6l5B g16 o 

m:>1m.llCJD nDoro<&mosm1cfu .!2.leimrnm1ei~ 

63 co 6 ce:, sm rnm1 @ ~ (/) ®1 <& ce:, o co @@il rnm1 

@~m.>60 cru.o1®1 <&c0:,0©@@ilWfm1@~m.>6o 

Cl) sm1 ® m:> m ru oce:, ,'.)o ©Jn.Jlce:, co1c06) 6ce:,. 

ctm)6)~ab1arn 

63co6 m:>1cru1CJD @n.J®(U)6eiwrm1@~ 

<& B o ei m o m:>1 cru1 CJD nD o co <& m o sm1 ce:, V 

.!2.Je.JffiWfm1m g?_BOnDC06mQl06ffi. 

m:>1m.llCJD 6)n.JCT0(U)J,e.JWfm1@~ n.Jlco"lm.>(U)u 

ce:, o sm 6 cm ®1 m 6g1g1 

COJ n.Jlce:, ©1 c06)6ce:,. 
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1 7. Standing waves can be produced 

in the air column of a pipe. 

a) Standing waves produced in 

an open pipe contains ..... 

i) fundamental frequency 

only 

ii) odd harmonics only 

iii) even harmonics only 

iv) all harmonics 

b) Which harmonic mode of the 

pipe is resonantly exerted by 

l. lkHz in an open pipe of 

length 30 cm? (Velocity of 

sound= 330 m/s) 

c) If an open pipe produces a 

fundamental frequency 'f' in 

air, the fundamental 

frequency produced by the 

same pipe dipped half in 

water is .......... 

i) / 

ii) //2 

iii) 2/ 

(1) 

(2) 

iv) no harmonics is produced (1) 

KR-122 14 

17. ruom>J m1o6l1ml) ce:,6'9el6ce:,~1(l)T) 

wiocm(U)1ow (&(lj ru2,c0:, CJD g?_6fl's0c06) 2,ru () cm 

ce:,<#lm>6o. 

815 

a) ©6n'sflClJ6o ® 60cm c0:,J,'9el6ce:,~1(l)T) 

wi o cm (U)1 o (/) u <& ru ru 6 ce:, CJD g?_ 6fl's o ce:, 2, 

<&ffiJOCJD, ®o@1(l)T) g?_CJD6l<;l:j31©1c06)6cm@ ...... 

ii) 63fl ffi>o6lJ,'.)O nDO©<&Ql06m1c06)6 

c0:,CJD QlOL®o 

iii) gQCO§ ffi>o6lJ,'.)O nDO©<&Ql06m1c06)6 
c0:,CJD QlOL®o 

b) 30 cm m"l~m6~ ©6n'sflru6o @6ocm 

63 co 6 ce:,6 '9 eJl el6~~ ru ow J w J n.J@ mm 

1. 1 k H z @ ru .q,t @ o <& m:> o <& sm Ru 

6) .!2.J Wu® 0 (l)T) nffi ®u nD O CO<& Ql O sm1 ce:,u 

<&Ql O(U)OmJl ©1 c06)6 o g?_6fl'sOQJ6ce:,. 

C) ©6n'sflClJ 6o ® 60cm 63©6 c0:,J,'9(l)T) 

ru om> 6 ru1el66fl'sOc06) 6 cm ®o s1cru..o om 

@'@QJ~Wfm1 '/' @'@)6)6(l)83:,1(l)T) gQ<&® 

ce:, 6 '9 (l)T) @ ru ~~ rnm1 (l)T) n.J ce:, 6 ®1 

® o '9u rnm1 @ ru .q,J, o (l)T) g?_ 6fl's o ce:, 6 cm 

®os1cru..oom @'@ru~rnm1 ............ . 

@'@c0:,,!, cm 2,. 

i) / 

ii) //2 

iii) 2/ 
iv) 63©,!, ru)()(O(&Ql06(l)1c0:,uffi),!,o 

g?_6fl'sOc0:,6cm1~. 

(1) 

(2) 

(1) 
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