
Ziã I kõ  1 

gƒj eBGqi AwZwiÚ Ask  
mµ¦g AaÅvq: Ziã I kõ 

 
cix¶vq Kgb †c‡Z AviI cÖ‡kœvËi 

 

cÉk²1  ˆKvGbv ˆeZviGK±`Ê wgwWqvg IGqf 350 kHz-‰ cÉwZw`b 
mKvj `k NwUKvi mgGq cÍÏxMxwZi AbyÓ¤vb mÁ·ÉPvi KGi| ˆiwWIi 
ZiãGeM 3108ms1. cvwbGZ m†Ó¡ Aci ‰KwU ZiGãi Ziã‹`NÆÅ 
ˆiwWI ZiãwUi ‰K kZvsk ‰es cvwbGZ kGõi ˆeM 1450ms1| 
 wkLbdj-6 [Xv. ˆev. 2016] 

K. KÁ·vâ KvGK eGj?  1 
L. cyi‚Gli K¥¤Õ¼i ˆgvUv wK §̄ bvix I wk÷i K¥¤Õ¼i ZxÞ° ˆKb? eÅvLÅv 

Ki|  2 
M. ˆiwWI Ziã‹`NÆÅ wbYÆq Ki| 3 
N. ˆiwWI ZiãwUi KÁ·vâ cvwbGZ m†Ó¡ ZiãwUi KÁ·vGâi 

KZàY MvwYwZKfvGe weGkÏlY Ki|  4 
1 bs cÉGk²i Dîi 

K  cÉwZ ˆmGKG´£ hZàGjv cƒYÆ Ziã m†wÓ¡ nq ZvGK ZiGãi 
KÁ·vâ eGj| 

L  gvbyGli Mjvi Õ¼ihG¯̈ `y’ˆUv c`Æv AvGQ, hv Õ¼iZ¯¨x ev ˆfvKvj 
KWÆ bvGg cwiwPZ| ‰B ˆfvKvj KGWÆi KÁ·Gbi dGj Mjv ˆ^GK kõ 
wbMÆZ nq ‰es gvbyl K^v eGj| eqÕ• cyi‚lG`i ˆfvKvj KWÆ eqGmi 
mGã mGã `†p nGq cGo| wK §̄ bvix I wk÷i ˆfvKvj KWÆ `†p ^vGK 
bv, dGj eqÕ• cyi‚lG`i Mjvi Õ¼Gii KÁ·vâ Kg ‰es bvix I 
wk÷G`i Õ¼Gii KÁ·vâ ˆewk nq| ZvB cyi‚lG`i Mjvi Õ¼i ˆgvUv 
wK §̄ bvix I wk÷i K¥¤Õ¼i ZxÞ°| 

M  DóxcK nGZ cvB,  
ˆiwWI ZiGãi KÁ·vâ,  = 350 kHz = 350  103 Hz 

ˆiwWI Ziã ˆeM, v = 3  108 ms1 

ˆiwWI Ziã Š`NÆÅ,  = ? 

Avgiv Rvwb, v =  

   = 
v


 = 

3  108

350  103 = 857.14m  (Ans.) 

N  DóxcK nGZ cvB, 
cvwbGZ kGõi ˆeM, vw = 1450 ms1 

‘M’ Ask nGZ cvB, ˆiwWI ZiGãi Ziã‹`NÆÅ, 
 = 857.14m 

DóxcK AbymvGi, cvwbGZ Ziã Š`NÆÅ, 

w =  ‰i 1% = 857.14  
1

100
 = 8.57m 

ˆiwWI ZiGãi KÁ·vâ,  = 350  103Hz 

cvwbGZ m†Ó¡ ZiGãi KÁ·vâ w nGj, 
 vw = ww 

 ev,  w = 
vw

w
 = 

1450
8.57

 = 169.17Hz 

 

w

 = 
350  103

169.17
  

ev,  = 2068.92  w 

AZ‰e, ˆiwWI ZiãwUi KÁ·vâ cvwbGZ m†Ó¡ ZiãwUi KÁ·vGâi 
2068.92 àY| 

cÉk²2  AvwbKvi ˆfvKvj KWÆ (Vocal Chord) ‰i KÁ·vâ 

700Hz. ˆm b`xi wVK gvSLvGb AeÕ©vbiZ ‰KRb gvwSGK WvKj| 

AvwbKvi m†Ó¡ kõ b`xi Aci cvGo cÉwZdjGbi `i‚b 1.6 ˆmGK´£ 

ci AvwbKv H kGõi cÉwZa»wb ÷bGZ cvq| H mgGq kGõi MwZGeM 

350ms1 wQj| wkLbdj-5 I 6 [iv. ˆev. 2016] 

K. `kv KvGK eGj?  1 

L. cyi‚Gli Mjvi Õ¼i ˆgvUv wK¯§ bvixG`i K¥¤Õ¼i ZxÞ° ˆKb? 

eÅvLÅv Ki|  2 

M. AvwbKvi m†Ó¡ kGõi Ziã Š`NÆÅ wbYÆq Ki| 3 

N. ˆbŒKvi gvwS AvwbKvi DÚ kGõi cÉwZa»wb ÷bGe wK? 

MvwYwZK weGkÏlGYi gvaÅGg g¯¦eÅ Ki|  4 
2 bs cÉGk²i Dîi 

K  ˆKvGbv ‰KwU ZiãvwqZ KYvi ˆhGKvGbv gynƒGZÆi MwZi mvgwMÉK 

AeÕ©v cÉKvkK ivwkGK Zvi `kv eGj| 

L  gvbyGli Mjvi Õ¼ihG¯̈ `y’ˆUv c`Æv AvGQ, ‰G`iGK eGj Õ¼iZ¯¨x ev 

ˆfvKvj KWÆ| ‰B ˆfvKvj KGWÆi KÁ·Gbi dGj Mjv ˆ^GK kõ 

wbMÆZ nq ‰es gvbyl K^v eGj| cÉvµ¦ eqÕ• cyi‚lG`i ˆfvKvj KWÆ 

eqGmi mGã mGã `†p nGq cGo| wK §̄ bvix I wk÷i ˆfvKvj KWÆ 

`†p ^vGK bv| dGj cÉvµ¦ eqÕ• cyi‚lG`i Mjvi Õ¼Gii KÁ·vâ Kg 

‰es bvix I wk÷G`i Õ¼Gii KÁ·vâ ˆewk nq| ZvB cyi‚lG`i Mjvi 

Õ¼i ˆgvUv wK¯§ bvix I wk÷i K¥¤Õ¼i ZxÞ°| 

M   

Avgiv Rvwb, 
v =  

ev,  = 
v


 = 

350
700

   

         = 0.5m  (Ans.) 

DóxcK nGZ cvB, 

KÁ·vâ,  = 700Hz 

kGõi MwZGeM, v = 350m/s 

Ziã Š`NÆÅ,  = ? 

N  DóxcK nGZ cvB, 

 kGõi ˆeM, v = 350ms1 

 cÉwZa»wb ÷bGZ AvwbKvi mgq, t = 1.6s 

 b`xi cÉÕ© h nGj, 
  2h = vt 

  ev,  h = 
vt
2

 = 
350  1.6

2
 = 280m 

cÉwZdjK nGZ gvwSi `ƒiZ½, d = 
h
2
 = 

280
2

 = 140m| ˆbŒKvi gvwSGK 

cÉwZa»wb ÷bGZ nGj kõGK 2d `ƒiZ½ AwZKÌg KiGZ nGe| ‰ `ƒiZ½ 

AwZKÌg KiGZ t1 mgq jvMGj, 

  t1 = 
2d
v

 

  ev, t1 = 
2  140

350
  

  = 0.8 s 



2   cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

Avgiv Rvwb, cÉwZa»wb ˆkvbvi RbÅ gƒj kõ I cÉwZdwjZ kGõi 

gaÅKvi mgq eÅeavb 0.1 s ev Zvi ˆPGq ˆewk| 

AZ‰e, t1 > 0.1 s eGj ˆbŒKvi gvwS DÚ kGõi cÉwZa»wb ÷bGe| 

cÉk²3  `ywU mgv¯¦ivj cvnvGoi gvGS ùvwoGq ‰K eÅwÚ e±`yK 

ˆ^GK àwj QuyoGjv| wZwb 1.5s ci cÉ^g cÉwZa»wb ‰es 2s ci w«¼Zxq 

cÉwZa»wb ÷bGjb| ˆmw`b evqyi Zvcgvòv wQj 30C.  

 wkLbdj-5 [w`. ˆev.2016] 

K. cÉwZa»wb Kx?  1 

L. evqy AGcÞv cvwbGZ kGõi ˆeM ˆewk ˆKb? eÅvLÅv Ki|  2 

M. cvnvo `ywUi gaÅeZÆx `ƒiZ½ wbYÆq Ki| 3 

N. H eÅwÚ Z‡Zxq I PZz^Æ cÉwZa»wb c†^KfvGe ÷bGZ cvGe 

wKbv? MvwYwZKfvGe weGkÏlY Ki|  4 
3 bs cÉGk²i Dîi 

K  hLb ˆKvGbv kõ gƒj kõ ˆ^GK Avjv`v nGq gƒj kGõi cybive†wî 

KGi, ZLb H cÉwZdwjZ kõGK cÉwZa»wb eGj| 

L  ˆKvGbv gvaÅGg kGõi ˆeM H gvaÅGgi wÕ©wZÕ©vcKZvi Dci 

wbfÆikxj| ˆh gvaÅGgi wÕ©wZÕ©vcKZv ˆewk ˆm gvaÅGg kGõi ˆeM 

ˆewk| evqy AGcÞv cvwbi wÕ©wZÕ©vcKZv ˆewk eGj cvwbGZ kGõi 

ˆeM evqyGZ kGõi ˆeM AGcÞv ˆewk| 

M  ˆ`Iqv AvGQ, 

cÉ^g cÉwZa»wb ˆkvbvi gaÅeZÆx mgq, t1 = 1.5 s 

w«¼Zxq cÉwZa»wb ˆkvbvi gaÅeZÆx mgq, t2 = 2 s 

awi, eÅwÚ nGZ cÉ̂ g I w«¼Zxq cvnvGoi ƒ̀iZ½ h^vKÌGg d1 I d2 

30C Zvcgvòvq evqyGZ kGõi ˆeM, v = (332 + 0.6  30) 

  = 350 ms1 

Avgiv Rvwb, 
 2d1 = vt1 

  ev, d1 = 
vt1

2
 = 

350  1.5
2

 = 262.5 m 

Avevi, 2d2 = vt2 

 ev, d2 = 
vt2

2
 = 

350  2
2

 

  = 350m 

 cvnvo `ywUi gaÅeZÆx `ƒiZ½, d = d1 + d2 

   = 262.5 + 350 

   = 612.5m (Ans.) 

N   
 

d1 
A 

d2 

 
awi, cvnvo«¼Gqi gvGS eÅwÚi AeÕ©vb A 

A nGZ cÉ̂ g cvnvGoi `ƒiZ½, d1 = 262.5m 

A nGZ w«¼Zxq cvnvGoi ƒ̀iZ½, d2 = 350m 

‰LvGb, d1 < d2 

kõ A nGZ 1g cvnvGo cÉwZdwjZ nGq cybivq A ˆZ AvmGZ mgq 

jvGM, t1 = 1.5s 

kõ  A nGZ 2q cvnvGo cÉwZdwjZ nGq cybivq A ˆZ wdGi AvmGZ 

mgq jvGM, t2 = 2s 

cÉ^g cvnvGo cÉwZdwjZ kõ w«¼Zxq cvnvGo cÉwZdwjZ nGq AvmGj 

H eÅwÚ Z‡Zxq cÉwZa»wb ÷bGZ cvGe| 

 3q cÉwZa»wb ÷bGZ cÉGqvRbxq mgq, t3 = t1 + t2 

  = (1.5 + 2) s 
  = 3.5s 

Avevi, w«¼Zxq cvnvGo cÉwZdwjZ kõ 1g cvnvGo cÉwZdwjZ nGq 

AvmGj H eÅwÚ 4 Æ̂ cÉwZa»wb ÷bGZ cvGe| 

 4^Æ cÉwZa»wb ÷bGZ cÉGqvRbxq mgq, t4 = t2 + t1 

  = 2 + 1.5 
  = 3.5s 

Z‡Zxq I 4 Æ̂ cÉwZa»wb ˆkvbvi gaÅeZÆx mgq eÅeavb, t = t4  t3 

  = 3.5  3.5 

  = 0s < 0.1s 

AZ‰e, H eÅwÚ Z‡Zxq I PZz^Æ cÉwZa»wb c†^KfvGe ÷bGZ cvGe bv| 

cÉk²4   
 

A 
B 

1g Ziã 

C 
D 

2q Ziã 

 
1g ZiãwUi A ˆ^GK B-GZ ‰es 2q ZiãwUi C ˆ^GK D-ˆZ 

ˆcuŒQvGZ h^vKÌGg 0.05s ‰es  0.08s mgq jvGM| 1g ZiãwUi ˆeM 

300ms1|  wkLbdj-6  [Kz. ˆev. 2016] 

K. kÉveÅZvi cvÍÏv KvGK eGj?  1 

L. ‰KwU `xNÆ duvcv ˆjvnvi cvBGci ‰K cÉvG ¦̄ kõ KiGj Aci 

cÉv ¦̄ ˆ^GK ỳBevi ˆkvbv hvq ˆKb?  2 

M. 1g ZiãwUi 10s ‰ AwZKÌv¯¦ `ƒiZ½ wbYÆq Ki| 3 

N. DÚ Ziã«¼Gqi KÁ·vGâi Zzjbv Ki|  4 
4 bs cÉGk²i Dîi 

K  ˆh KÁ·vâ mxgvi gGaÅ gvbyl kõ ÷bGZ cvq ZvGK kÉveÅZvi 

cvÍÏv eGj| gvbyGli kÉveÅZvi cvÍÏv 20 Hz ˆ^GK 20000 Hz| 

L  duvcv cvBGci AfÅ¯¦iÕ© evZvGmi msGKvPb I cÉmviGYi 

gvaÅGg kõ cvBGci Aci cÉvG¯¦ ˆcuŒQvq| evqy gvaÅGgi ˆPGq KwVb 

gvaÅGg kõ `Ë‚Z PGj eGj ‰iKg nq| cvBGci ‰K cÉvG¯¦ m†Ó¡ kõ 

ˆjvnvi gaÅ w`Gq AbÅ cÉvG¯¦ ˆcuŒQvi wKQyÞY ci evqyi gaÅ w`Gq 

cybivq ˆcuŒGQ| ZvB kõ `yBevi ˆkvbv hvq| 

M  DóxcK nGZ cvB, 1g ZiãwUi ˆeM, v = 300 ms–1 

 mgq, t = 10 s 

 `ƒiZ½, s = ? 

Avgiv Rvwb, s = vt 

 = 300  10 = 3000 m (Ans.) 

N  ˆ`Iqv AvGQ, 

 1g ZiGãi chÆvqKvj, T1 = 0.05 s 

 2q ZiGãi chÆvqKvj, T2 = 
0.08

2
 = 0.04 s 

 1g ZiGãi KÁ·vsK = 1 

 2q ZiGãi KÁ·vsK = 2 



Ziã I kõ  3 

Avgiv Rvwb, 1 = 
1
T1

 = 
1

0.05
 = 20 Hz 

Avevi, 2 = 
1
T2

 = 
1

0.04
 = 25 Hz 

 
1

 2
 = 

20
25

 

ev, 1 t 2 = 4 t 5 

AZ‰e, Ziã«¼Gqi KÁ·vsGKi AbycvZ nGe 4 t 5| 
cÉk²5  

 

R 
 

18m 

P 

30C 

S 

 
  wkLbdj-5  [wm. ˆev.2016] 

K. cÉwZa»wb KvGK eGj?  1 
L. ivÕ¦vi gm†YZvq NlÆGYi f„wgKv eÅvLÅv Ki|  2 
M. S ‰es R ‰i gaÅeZÆx `ƒiZ½ wbYÆq Ki| 3 
N. P AeÕ©vGb cÉwZa»wb ÷bv hvGe wKbv MvwYwZK weGkÏlY KGi 

gZvgZ `vI|  4 
5 bs cÉGk²i Dîi 

K  hLb ˆKvGbv kõ gƒj kõ ˆ^GK Avjv`v nGq gƒj kGõi cybive†wî 
KGi, ZLb H cÉwZdwjZ kõGK cÉwZa»wb eGj|  

L  ivÕ¦vq hvbevnb PjvPGji RbÅ Uvqvi ‰es ivÕ¦vi gaÅeZÆx NlÆY 
AZÅ¯¦ ài‚Z½cƒYÆ| Avevi hvbevnGbi Uvqvi ‰es ivÕ¦vi gaÅeZÆx NlÆY 
eGji gvb UvqvGii LuvR I ivÕ¦vi gm†YZvi Dci wbfÆi KGi| ivÕ¦v 
ˆewk gm†Y nGj hvbevnb PjvPj mnRZi ‰es Avivg`vqK nq wK §̄ 
NlÆY eGji cwigvY KGg hvq| ivÕ¦v ˆewk gm†Y nGj bvbv aiGYi 

mgmÅvi m†wÓ¡ nq| ˆhgb ivÕ¦vi gm†YZv ˆewk ^vKGj ˆeËK «¼viv 
MvwoGK mywbw Æ̀Ó¡ Õ©vGb ^vgvGbv mÁ¿e nq bv, ‰i KviY cÉGqvRbxq 
cÉwZwKÌqv ej ˆhvMvb w`GZ bv cviv| 
Avevi ivÕ¦v ˆewk gm†Y nGj ivÕ¦v cÉGqvRbxq NlÆY ej ˆhvMvb w`GZ 
cvGi bv eGj ^vgv AeÕ©v nGZ Mvwo mvgGbi w`GK AMÉmi nGZ cvGi 
bv| AZ‰e ivÕ¦vi gm†YZv ‰gb nGZ nGe hvGZ ivÕ¦v cÉGqvRbxq 
NlÆY eGji ˆhvMvb w`GZ cvGi|  

M  [we. Ë̀. Drm I cÉwZdjGKi gaÅeZÆx `ƒiZ½ wbYÆq KiGZ nGj mgq 
Rvbv cÉGqvRb| mgvavGbi myweavG^Æ cÉwZa»wb ˆkvbvi mgq 0.2 s aiv 
nGjv]  
Avgiv Rvwb, 
1C Zvcgvòv e†w«¬i RbÅ kGõi ˆeM e†w«¬ cvq = 0.6 ms–1 

 30C Zvcgvòv e†w«¬i RbÅ kGõi ˆeM e†w«¬ cvq = (30  0.6) ms–1 

  = 18 ms–1 

 30C Zvcgvòvq kGõi ˆeM, v = 18 ms–1 +332 ms–1 = 350 ms–1 

 [0C Zvcgvòvq kGõi ˆeM = 332 ms–1] 

Avgiv Rvwb,  ‰LvGb,   

cÉwZa»wb ÷bvi ˆÞGò, v = 
2d
t

  kGõi ˆeM, v = 350 ms–1 

mgq, t = 0.2 s  

ev, 2d = vt  S I R ‰i gaÅeZÆx ƒ̀iZ½, d = ? 

 d = 
vt
2

  = 
350  0.2

2
  

 

 = 35 m (Ans.)  

N  DóxcK nGZ cvIqv hvq, S ˆ^GK P ‰i `ƒiZ½ = 18 m Avevi S 
‰es R ‰i gaÅeZÆx `ƒiZ½ = 35 m  

 P ‰es R ‰i gaÅeZÆx `ƒiZ½, d1 = (35 – 18)m = 17 m  

‰LvGb, kGõi ˆeM, v = 350 ms–1 

kõ P AeÕ©vb nGZ R cÉwZdjGK evav ˆcGq Avevi P AeÕ©vGb 
AvmGj kGõi AwZKÌv ¦̄ ƒ̀iZ½, 2d1 = (2  17)m  
 = 34 m  

aiv hvK, Drc®² kõ P AeÕ©vb nGZ R cÉwZdjGK evav ˆcGq 
Avevi P AeÕ©vGb AvmGZ mgq jvGM = t1 s 

Avgiv Rvwb, v = 
2d1

t1
  

  t1 = 
2d1

v
  = 

34m
350ms–1 = 0.097s < 0.1s  

wK §̄ kGõi cÉwZa»wb ÷bGZ nGj Drc®² kõ cÉwZdjK nGZ evav ˆcGq 
wdGi AvmGZ KgcGÞ 0.1s mgq eÅq nGZ nGe| ‰GÞGò P AeÕ©vGb 
kõ wdGi AvmGZ 0.1s ‰i Kg mgq jvGM, ˆh mgq chÆ ¦̄ cƒGeÆi kGõi 
ˆik iGq hvq| ZvB P AeÕ©vGb cÉwZa»wb ÷bv hvGe bv| 

cÉk²6    
 

P 
Q 

R 

S 

T 

U W 

V 
 = 60 Hz 

 
  wkLbdj-4 I 6 [iv. ˆev.2015] 

wPGò cvwbGZ m†Ó¡ ‰KwU Ziã ˆ`LvGbv nGqGQ| evqy I cvwbGZ kõ 
ZiGãi `Ë‚wZ 332ms–1 ‰es 1452.5 ms–1|  

K. Qw±`Z MwZ KvGK eGj?  1 
L. ˆQGjG`i Zyjbvq ˆgGqG`i K¥¤Õ¼i ZxÞ° nIqvi KviY eÅvLÅv 

Ki|  2 
M. cÉ`wkÆZ ZiGãi AvGjvGK evZvGm kõ ZiGãi Š`NÆÅ wbYÆq 

Ki|  3 
N. ˆKvGbv Kzqvi MfxiZv evZvGm kõ ZiGãi Š`GNÆÅi mgvb 

nGj H Kzqvq cÉwZa»wb ˆkvbvi mgq KZ nGe MvwYwZK 
weGkÏlY `vI|  4 

6 bs cÉGk²i Dîi 

K  ˆKvGbv MwZkxj eÕ¦yKYvi MwZ hw` ‰gb nq ˆh, ‰wU ‰i 
MwZcG^i ˆKvGbv wbw`ÆÓ¡ we±`yGK wbw`ÆÓ¡ mgq ci ci ‰KB w`K 
nGZ AwZKÌg KGi ZGe ˆmB MwZGK Qw±`Z MwZ eGj|  

L  gvbyGli Mjvi AvIqvR mi‚ nGe bvwK ˆgvUv nGe Zv ˆfvKvj 
KGWÆi Dci wbfÆi KGi| ˆfvKvj KWÆ ˆgvUv nGj ‰i KÁ·vâ KGg 
hvq, dGj kGõi ZxÞ°ZvI KGg hvq| ˆgGqG`i K¥¤Õ¼i ZxÞ° nIqvi 
KviY ZvG`i ˆfvKvj KWÆ cvZjv A^Ævr ‰i KÁ·vâ ˆewk|   

M  ‰LvGb, evZvGm kõ ZiGãi `Ë‚wZ, va = 332ms–1  

 cvwbGZ kõ ZiGãi `Ë‚wZ, vw = 1452 ms–1  

 KÁ·vâ, f = 60 Hz  

 evZvGm kõ ZiGãi Š`NÆÅ, a = ? 
Avgiv Rvwb, va = fa  

 ev, a = 
va

f
  = 

332ms–1

60 Hz
  = 5.533 m  

 a= 5.533 m 
 evZvGm kõ ZiGãi Š`NÆÅ  5.533 m (Ans.) 



4   cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

N  “M” bs nGZ cvB,  
evZvGm kõ ZiGãi Š`NÆÅ, a = 5.533m  

  Kzqvi MfxiZv, h = 5.533m  

Avgiv Rvwb, ˆKvGbv kõ AvgvG`i gwÕ¦GÓ• 0.1s Õ©vqx nq| ZvB 
cÉwZa»wb ˆkvbvi RbÅ bƒÅbZg mgq eÅeavb nGZ nGe 0.1s| kõ I 
cÉwZe®¬GKi gaÅeZÆx `ƒiZ½ d nGj,  

d = 
v  t

2
  

evqyi ˆÞGò, d = 
332  0.1

2
   

 = 16.6 m  

cvwbi ˆÞGò, d = 
1452.5  0.1

2
 = 72.62 m  

A^Ævr, evqy I cvwbGZ cÉwZa»wb ÷bGZ nGj kõ Drm I cÉwZe®¬GKi 
gaÅeZÆx bƒÅbZg ƒ̀iZ½ h^vKÌGg 16.6 m I 72.62 m nGZ nGe| wK ¦̄y 
Kzqvi MfxiZv gvò 5.533m nIqvq ˆKvGbvfvGeB cÉwZa»wb ˆkvbv 
hvGe bv| 

cÉk²7  KvRj ‰KwU cvnvo ˆ^GK 17m `ƒGi `uvwoGq ˆRvGi kõ 

KGiI ˆKvGbv cÉwZa»wb ÷bGZ ˆcj bv| ˆm AviI wKQyUv wcQGb mGi 
‰Gm kõ KGi ‰es cÉwZa»wb ÷bGZ cvq| H w`b H Õ©vGb kGõi 

ˆeM wQj 350ms–1 ‰es kGõi KÁ·vâ wQj 1400Hz| 
 wkLbdj-4 I 6 [Xv. ˆev. 2015] 

K. KÁ·vâ KvGK eGj?  1 
L. ev`yi ivGZ PjGZ Õ¼vœQ±`Å ˆeva KGi ˆKb? eÅvLÅv Ki|  2 
M. DÚ kGõi Ziã Š`NÆÅ wbYÆq Ki|  3 
N. 1g AeÕ©vGb KvRGji cGÞ cÉwZa»wb bv ˆkvbvi KviY 

MvwYwZK weGkÏlGYi gvaÅGg eÅvLÅv Ki|  4 

7 bs cÉGk²i Dîi 

K  ‰KwU ZiGãi ˆÞGò cÉwZ ˆmGKG´£ hZàGjv cƒYÆZiã m†wÓ¡ nq 
ZvGK ZiGãi KÁ·vâ eGj|  

L  ev`yi ˆPvGL ˆ`LGZ cvq bv, ZvB DœP KÁ·vGâi kõ ŠZwi KGi 
‰i cÉwZa»wb ˆkvbvi gvaÅGg PjvPj KGi| ev`yi ivGZ PjGZ 
Õ¼vœQ±`Å ˆeva KGi| KviY ivGZi ˆejv cwiGeGk kGõi cwigvY 
AZÅ¯¦ Kg ^vGK| w`Gbi ˆejv gvbem†Ó¡ I AbÅvbÅ kõ ˆewk ^vGK, 
ZvB ‰ mgq ev ỳi PjvPj KiGj ev`yi m†Ó¡ kõ I AbÅvbÅ kGõi 
DcwicvZGbi dGj ev`yGii kGõi eÅwZPvi I weK‡wZ NGU| ZvB 
w`Gbi ˆejvq AvkcvGki eÕ¦ymgƒGni mwVK AeÕ©vb wbYÆq KiGZ 
ev`yGii ˆek mgmÅv nq, ‰ KviGYB ‰wU ivGZi ˆejv PjvPGj 
Õ¼vœQ±`ÅGeva KGi|    

M  Avgiv Rvwb, 
 v =   

  = 
v


 

  = 
350 ms–1

1400s–1  

  = 0.25m (Ans.)  

‰LvGb, 
evqyGZ kGõi ˆeM, v = 350 ms–1  

kGõi KÁ·vâ, f = 1400 Hz = 1400s–1  

kGõi Ziã‹`NÆÅ,  = ?  

N  DóxcK gGZ, evqyGZ kGõi ˆeM, v = 350 ms–1 

1g AeÕ©vb nGZ cvnvGoi (kGõi cÉwZdjK) `ƒiZ½, d = 17 m  

kõ cÉwZdwjZ nGq KvRGji KvGQ wdGi AvmGZ t cwigvY mgq 
jvMGj, 2d = vt  

 t = 
2d
v

 = 
2  17m

350m
 = 0.097 sec < 0.1 sec  

cÉwZa»wb ÷bGZ nGj gƒj kõ I cÉwZa»wbi gaÅKvi mgq eÅeavb 

KgcGÞ 0.1 sec nGZ nq wK ¦̄y KvRGji 1g AeÕ©vGbi RbÅ gƒj kõ 

I cÉwZa»wbi gaÅKvi mgq eÅeavb 0.1 sec AGcÞv Kg| ZvB 1g 

AeÕ©vGb KvRGji cGÞ cÉwZa»wb ˆkvbv mÁ¿e nq wb| 

cÉk²8  ‰K eÅwÚ wmGjGU ˆeovGZ wMGq ‰KwU cvnvo ˆ^GK 17 

wgUvi `ƒGi ^vKv AeÕ©vq cÉwZa»wb  ˆkvbvi RbÅ ˆRvGi kõ Kij| 

DÚ kGõi ˆeM wQj 350 wgUvi/ˆmGK´£ ‰es Ziã Š`NÆÅ wQj 20 

ˆmw´ŸwgUvi|  wkLbdj-4 I 6 [w`. ˆev. 2015] 

K. chÆve†î MwZ KvGK eGj?  1 

L. Avgiv hLb K^v ewj ZLb AvgvG`i kõ AGbÅi KvGQ 

KxfvGe ˆcuŒQvq?  2 

M. DÚ kGõi KÁ·vâ wbYÆq Ki|  3 

N. DÚ eÅwÚ cÉwZa»wb ÷bGZ cvGeb wK? MvwYwZK hywÚmn 

gZvgZ `vI| 4 

8 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ¦yi MwZ hw` ‰gb nq ˆh ‰KwU wbw Æ̀Ó¡ mgq ci ci 

eÕ¦ywUi MwZi cybive†wî NGU ZGe H MwZGK chÆve†î MwZ eGj| 

L  Avgiv hLb K^v ewj AvgvG`i kõ Aby‹`NÆÅ ev jwÁ¼K ZiGãi 

gvaÅGg AGbÅi KvGb ˆcŒQvq| A Æ̂vr kõ gvaÅGgi KYvàGjvi msGKvPb 

I cÉmviGYi gvaÅGg ‰KRGbi K^v AbÅ RGbi KvGQ ˆcŒQvq|   

M  Avgiv Rvwb, 
v =   

ev, f = 
v


  

 = 
350
0.2

 Hz = 1750 Hz. 

‰LvGb,  

kGõi ˆeM, v = 350 ms–1   

Ziã Š`NÆÅ,  = 20 cm = 0.2 m   

KÁ·vâ, f = ?  

myZivs eÅwÚi Drc®² kGõi KÁ·vâ wQj 1750 Hz (Ans.) 

 N   17m 

 

Avgiv Rvwb, ˆKvGbv eÅwÚ KZÆ†K Drc®² kGõi ˆik 0.1 ˆmGK´£ chÆ ¦̄ 

H eÅwÚi gwÕ¦GÓ• ^vGK| A^Ævr 0.1 ˆmGK´£ mgGqi gGaÅ H eÅwÚ 

gƒj kõ I cÉwZa»wbi gGaÅ cv^ÆKÅ KiGZ cviGe bv| myZivs ˆm 

ˆKvGbv cÉKvi cÉwZa»wb ÷bGZ cvGe bv|  

DóxcGK eÅwÚi cÉwZa»wb ÷bGZ nGj kõGK (17  2)m = 34m c^ 

AwZKÌg KiGZ nGe| myZivs cÉwZa»wbZ kõ eÅwÚi KvGQ ˆcuŒQvGZ 

cÉGqvRbxq mgq t|  

Avgiv Rvwb,   
s = vt  

ev, t = 
s
v

 = 
34

350
  sec  

 = 0.097 sec < 0.1 sec  

‰LvGb,  

`ƒiZ½, s = 34 m  

kGõi ˆeM, v = 350 ms–1  

A^Ævr H eÅwÚ gƒj kõ I cÉwZa»wbZ kGõi gGaÅ cv^ÆKÅ KiGZ 

cviGe bv| myZivs H eÅwÚ ˆKvGbv cÉwZa»wb ÷bGZ cvGe bv| 



Ziã I kõ  5 

cÉk²9   

 

A B C D 

4m 
Ziã cÉevGni w`GK 

 
A nGZ B ˆZ ˆcuŒQvGZ 0.1s mgq jvGM| 

 wkLbdj-6 [P. ˆev. 2015] 

K. Ziã ˆeM KvGK eGj?  1 

L. wPGòi ZiãwU ˆKvb aiGbi Ziã? eÅvLÅv Ki|  2 

M. ZiãwUi KÁ·vâ wbYÆq Ki|  3 

N. weÕ¦vi AcwiewZÆZ ˆiGL ZiãwUi Ziã‹`NÆÅ AGaÆK Kiv 

nGj KÁ·vGâi Kx cwieZÆb nGe? MvwYwZKfvGe weGkÏlY 

Ki|  4 

9 bs cÉGk²i Dîi 

K   ˆKvGbv Ziã wbw`ÆÓ¡ gvaÅGg wbw Æ̀Ó¡ w`GK ‰KK mgGq ˆh ƒ̀iZ½ 

AwZKÌg KGi ZvGK Ziã ˆeM eGj| 

L  DóxcGKi ZiãwU gvaÅGg msGKvPb I cÉmviY bq eis 

ZiãkxlÆ I Ziãcv` Drc®² KGi mçvwjZ nq| Z ỳcwi, 

ZiãwÕ©Z KYvmgƒGni KÁ·Gbi w`K Ziã cÉevGni w`GKi mvG^ 

jÁ¼| myZivs AbycÉÕ© ZiGãi msævbymvGi DóxcGKi wPGòi 

ZiãwU ‰KwU AbycÉÕ© Ziã|   

M  ZiGãi A nGZ B chÆ ¦̄ ‰KwU cƒYÆZiã AewÕ©Z| myZivs A 

nGZ B ˆZ ˆcuŒQvGZ ˆh mgqKvj cÉGqvRb nq, Zv-B nGjv 

chÆvqKvj|  

A^Ævr chÆvqKvj, T = 0.1 sec  

 ZiãwUi KÁ·vâ, f = 
1
T

 = 
1

0.1sec
 = 10 Hz (Ans.)  

N  DóxcGK ewYÆZ AeÕ©vq,  

AB + BC = 4m  

ev, 2  Ziã‹`NÆÅ,  = 4m  

  Ziã‹`NÆÅ,  = 
4m
2

  = 2m  

myZivs DóxcGK ewYÆZ AeÕ©vq,  

ZiãGeM, v = f = 10 Hz  2m = 20 ms–1  

gvaÅg AcwiewZÆZ ^vKGj, Ziã‹`NÆÅ cƒGeÆi Zyjbvq AGaÆK Kiv 

nGjI ZiãGeM AcwiewZÆZ ^vKGe| 

A^Ævr cwiewZÆZ cwiwÕ©wZGZ, ZiãGeM, v = 20 ms–1  

 Ziã‹`NÆÅ,  = 

2

 = 
2m
2

 = 1m  

‰GÞGò KÁ·vâ  nGj, v =   

  = 
v


 = 

20ms–1

1m
 = 20 Hz = 2  10 Hz = 2  

myZivs weÕ¦vi AcwiewZÆZ ˆiGL ZiãwUi Ziã‹`NÆÅ AGaÆK Kiv 

nGj KÁ·vâ cƒGeÆi Zyjbvq w«¼àY nGq hvGe| 

cÉk²10  

 75cm 

60Hz 

wPò-1 wPò-2 

S evqy 

Zvcgvòv 20C 

R 

 
  wkLbdj-4 I 6 [Kz. ˆev.2015] 

K. Ziã KvGK eGj? 1 

L. wPò-1 ‰i ZiãwU ˆKvb aiGbi? eÅvLÅv Ki| 2 

M. wPò-1 ‰i Ziã ˆeM wbYÆq Ki| 3 

N. wPò-2 ‰i "S" ‰es "R" AeÕ©vGbi gGaÅ bƒÅbZg ƒ̀iZ½ KZ 

nGj cÉwZwa»wb ˆkvbv hvGe DîGii h^v Æ̂Zv hvPvB Ki| 4 

10 bs cÉGk²i Dîi 

K  ˆh chÆve†î AvG±`vjb ˆKvGbv Ro gvaÅGgi ‰KÕ©vb ˆ^GK 

AbÅÕ©vGb kwÚ mçvwjZ KGi wK §̄ gvaÅGgi KYvàGjvGK Õ©vqxfvGe 

Õ©vbv¯¦wiZ KGi bv ZvGK Ziã eGj| 

L  wPò-1 ‰i ZiãwUi ˆÞGò gvaÅGgi ˆhGKvGbv KYvi Õ·±`b 

MwZi w`K ‰es ZiGãi AMÉmi nIqvi w`K ciÕ·i jÁ¼| ZvB 

AbycÉÕ© ev Avo ZiGãi msævbymvGi ‰wU ‰KwU AbycÉÕ© Ziã| 

M  DóxcGKi wPò-1 nGZ cvB, 

AbycÉÕ© ZiGãi Ziã‹`NÆÅ,  = ‰KwU ZiãkxlÆ + ‰KwU 

Ziãcv` = 75cm = 0.75m 

ZiGãi KÁ·vâ,  = 60Hz = 60sec1 

ˆei KiGZ nGe Ziã ˆeM, v = ? 

Avgiv Rvwb, v =  = 60sec1  0.75m = 45ms1 (Ans.) 

N  DóxcGKi wPò-2 ‰ S «¼viv kGõi Drm ‰es R «¼viv kGõi 

cÉwZdjK eySvq| 

Avgiv Rvwb, 0C Zvcgvòvq evqyGZ kGõi ˆeM, v0 = 332ms1 ‰es 

cÉwZ 1 C Zvcgvòv e†w«¬i RbÅ evqyGZ kGõi ˆeM 0.6ms1 cwigvY 

e†w«¬ cvq| 

 DóxcGK cÉ`î T = 20C Zvcgvòvq evqyGZ kGõi ˆeM, 
 v = v0 + T  0.6ms1/C  

 v = v0

T
T0

  

  = 332  
273 + 20

273
 

  = 344 ms1 
gGb Kwi, S ‰es R AeÕ©vGbi gGaÅ bƒÅbZg ƒ̀iZ½ d nGj cÉwZa»wb 

ˆkvbv hvGe| cÉwZa»wb ˆkvbvi RbÅ kõGK 2d ƒ̀iZ½ AwZKÌg KiGZ 

nGe| KviY kGõi Drm I ˆkÉvZv ‰KB AeÕ©vGb ^vKGj ˆm 

AeÕ©vb nGZ kõ wMGq cÉwZdjGK cÉwZdwjZ nGq Avevi Drm Z^v 

ˆkÉvZvi wbKU wdGi AvmGe| ZvnGj, 2d `ƒiZ½ AwZKÌGg kGõi t = 

0.1 sec cwigvY mgq jvMGe| KviY gvbe KGYÆ ˆKvGbv kõ ˆkvbvi 

0.1sec chÆ ¦̄ H kGõi ˆik ˆ^GK hvq| dGj ‰ mgGqi gGaÅ gƒj 

kGõi Abyi…c ‰KwU kõ KGYÆ cÉGek KiGj Zv Avjv`vfvGe mbvÚ 

Kiv hvq bv| 



6   cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

ZLb kõ KZ‡ÆK AwZKÌv¯¦ `ƒiZ½ = kGõi MwZGeM  mgqKvj 
ev, 2d = vt 

 d = 
vt
2

 = 
344ms1  0.1sec

2
 =  17.2m 

myZivs, DóxcGKi wPò-2 ‰i "S" ‰es "R" AeÕ©vGbi gGaÅ 
bƒÅbZg ƒ̀iZ½ 17.2m nGj cÉwZa»wb ˆkvbv hvGe| 

cÉk²11  2301 m `ƒGi ^vKv ‰KwU cvnvGoi cv`G`k ˆ^GK evejy 

Zvi e±`yK w`Gq ‰KwU àwj KGi cvnvGoi w`GK ˆ`Œo ÷i‚ Kij| 
àwj ˆQvovi 3s cGi ˆm Bnvi cÉwZa»wb ÷bGZ ˆcj| H w`b evZvGmi 
Zvcgvòv wQj 25C.  wkLbdj-6 I 7 [wm. ˆev. 2015] 

K. chÆve†î MwZ KvGK eGj?  1 
L. AbycÉÕ© I Aby‹`NÆÅ ZiGãi gGaÅ `y’wU cv^ÆKÅ ˆjL|  2 
M. H mgGq evqyGZ kGõi MwZGeM KZ wQj?  3 
N. evejyi MwZGeM wbYÆGqi MvwYwZK weGkÏlY `vI|  4 

11 bs cÉGk²i Dîi 

K  ˆKvGbv MwZkxj eÕ¦yKYvi MwZ hw` ‰gb nq ˆh, ‰wU ‰i 
MwZcG^ ˆKvGbv wbw`ÆÓ¡ we±`yGK wbw`ÆÓ¡ mgq cici ‰KB w`K ˆ^GK 
AwZKÌg KGi, ZvnGj ˆmB MwZGK chÆve†î MwZ eGj|  

L  AbycÉÕ© ZiGãi ˆÞGò ZiãGeGMi w`K ‰es gvaÅGgi KYvàGjvi 
KÁ·Gbi w`K ciÕ·i jÁ¼| Aby‹`NÆÅ ZiGãi ˆÞGò ZiãGeGMi w`K 
‰es gvaÅGgi KYvàGjvi KÁ·Gbi w`K ciÕ·i mgv ¦̄ivj|  
AbycÉÕ© Ziã gvaÅGg ZiãkxlÆ I Ziãcv` Drc®² KGi mçvwjZ 
nq| Aby‹`NÆÅ Ziã gvaÅGg msGKvPb I cÉmviY Drc®² KGi 
mçvwjZ nq|   

M  ˆ`Iqv AvGQ,  
H w`b evZvGmi Zvcgvòv wQj, T = 25 C   

ˆei KiGZ nGe, H mgGq evqyGZ kGõi MwZGeM, v = ?  

Avgiv Rvwb, v  T [T= cig Zvcgvòv] 

  v = v0 
T
T0

  

   = 332  
273 + 25

273
 = 347 ms–1 (Ans.) 

N  gGb Kwi,  
evejyi MwZGeM wQj x ms–1  

myZivs t = 3 sec mgqKvGj evejy KZÆ†K AwZKÌv ¦̄ ƒ̀iZ½  = x ms–1  t 

= x ms–1   3 sec = 3x m  

t = 3 sec  mgqKvGj kõ KZÆ†K AwZKÌv¯¦ `ƒiZ½ = vt  

 = 347ms–1  3 sec  
 = 1041 m  

wK ¦̄y cÉwZa»wb ˆkvbvi RbÅ 3 sec mgqKvGj 2301 m AGcÞv ˆewk 
`ƒiZ½ AwZKÌg KiGZ nGe|  
myZivs DóxcGK cÉ`î Dcvîmgƒn mwVK bq| 

cÉk²12   
 

A B 

4000 cm 

40 cm 

20 C 

 
avZe ZvGi kGõi ˆeM 5130ms–1 

 wkLbdj-6 I 7 [h. ˆev. 2015] 

K. myihyÚ kõ KvGK eGj?  1 

L. cÉwZa»wb ˆkvbvi RbÅ wbw`ÆÓ¡ `ƒiGZ½i cÉGqvRb nq ˆKb?  2 

M. evqy gvaÅGg kGõi KÁ·vâ wbYÆq Ki|  3 

N. DóxcGKi gvaÅgwU hw` avZe Zvi nGZv ZGe `yB gvaÅGg wK 

‰KB mgGq kõ ÷bGZ cviGe?  MvwYwZK hywÚ `vI|  4 

12 bs cÉGk²i Dîi 

K  kõ DrGmi wbqwgZ I chÆve†î KÁ·Gbi dGj ˆh kõ Drc®² nq 

‰es hv AvgvG`i KvGb kÉ‚wZgayi eGj gGb nq ZvGK myihyÚ kõ 

eGj|  

L  ˆKvGbv ÞYÕ©vqx kõ ev a»wb KvGb ˆkvbvi ci ˆmB kGõi ˆik 

cÉvq 
1

10
 ˆmGKG´£ hver AvgvG`i gwÕ¦GÓ• ˆ^GK hvq| ‰GK 

kõvbyf„wZi Õ©vwqZ½Kvj eGj| ‰B 
1
10

 ˆmGKG´£i gGaÅ AbÅ kõ 

KvGb ‰Gm ˆcuŒQvGj Zv Avgiv Avjv`v KGi ÷bGZ cvB bv| myZivs 

ˆKvGbv ÞYÕ©vqx kGõi cÉwZa»wb ÷bGZ nGj cÉwZdjKGK Drm 

ˆ^GK ‰gb `ƒiGZ½ ivLGZ nGe hvGZ gƒj kõ cÉwZdwjZ nGq KvGb 

wdGi AvmGZ A¯¦Z 
1
10

 ˆmGK´£ mgq ˆbq| ‰ KviGYB cÉwZa»wb 

ˆkvbvi RbÅ wbw Æ̀Ó¡ `ƒiGZ½i cÉGqvRb nq|  

M  ˆ`Iqv AvGQ,  

evqyi Zvcgvòv,  = 20C  

Ziã‹`NÆÅ,  = ‰KwU msGKvPb + ‰KwU cÉmviY  

 = 
2wU msGKvPb + 2wU mÁ·ÉmviY

2
  

 = 
40cm

2
 = 20 cm = 0.2 m  

ˆei KiGZ nGe, evqy gvaÅGg kGõi KÁ·vâ, f = ?  

Avgiv Rvwb, 0C Zvcgvòvq evqy gvaÅGg kGõi ˆeM 332ms–1  

 20C Zvcgvòvq kGõi ˆeM, v = v0

T
T0

  

 = 332 
273 + 20

273
 

 = 344 ms–1 

Avevi, v = f  

 f = 
v


 = 

344ms–1

0.2m
 = 1720 Hz (Ans.)  

N  AwZKÌv¯¦ `ƒiZ½, d = 4000 cm = 
4000
100

m = 40m  

evqy gvaÅGg 20C Zvcgvòvq 40m `ƒiZ½ AwZKÌg kGõi mgq jvGM, 

t = 
d
v
 = 

40m
344ms–1 = 0.1163 sec  

DóxcK gGZ, avZe ZvGi kGõi ˆeM, v = 5130 ms–1  

myZivs avZe ZvGi 20C Zvcgvòvq 40m `ƒiZ½ AwZKÌGg kGõi mgq 

jvGM, t = 
d

v
 = 

40m
5130ms–1 = 0.0078 sec  

ˆhGnZy 0.1163 sec  0.0078 sec  

A^Ævr t  t  

myZivs DóxcGKi gvaÅgwU hw` avZe Zvi nGZv ZGe `yB gvaÅGg 

‰KB mgGq kõ ÷bGZ cviGe bv| 



Ziã I kõ  7 

cÉk²13  
 

evqy  

B 

R 

A 

Zvcgvòv 310 K 

kGõi Drm P 
60 m 

 
 wkLbdj-4 I 7 [e. ˆev. 2015] 

K. cƒYÆ Õ·±`b Kx?  1 

L. KÁ·vâ chÆvqKvGji eÅÕ¦vbycvwZK eÅvLÅv Ki|  2 

M. P I AB ‰i gaÅeZÆx `ƒiZ½ KgcGÞ KZ nGj cÉwZa»wb 
ˆkvbv hvGe wbYÆq Ki|  3 

N. P nGZ kõ Drc®² nGq AB cÉwZdjGK evav cvIqvi NUbvwU 
evqyi cwieGZÆ cvwbGZ NUGj cÉwZa»wb ˆkvbv hvGe wKbv 

MvwYwZKfvGe weGkÏlY Ki|  4 

13 bs cÉGk²i Dîi 

K  ZiGãi DciÕ© ˆKvGbv KYv ‰KwU wbw`ÆÓ¡ we±`y ˆ^GK hvòv ÷i‚ 
KGi Avevi ‰KB w`K ˆ^GK ˆmB we±`yGZ wdGi ‰Gj ZvGK ‰KwU 

cƒYÆ Õ·±`b ejv nq|  

L  KÁ·bkxj ˆKvGbv KYv cÉwZ ˆmGKG´£ hZwU cƒYÆKÁ·b mÁ·®² 
KGi ZvGK KÁ·vâ eGj| KÁ·bkxj KYvi ‰KwU cƒYÆÕ·±`b mÁ·®² 

KiGZ ˆh mgq jvGM ZvGK chÆvqKvj eGj| A Æ̂vr t cwigvY mgGq N 
msLÅK cƒYÆKÁ·b mÁ·®² KiGj, 

KÁ·vâ,  = 
N
t

 ‰es chÆvqKvj, T = 
t
N

  

 fT = 
N
t

. 
t
N

 = 1 ev, f = 
1
T
 ev,   

1
T

  

myZivs KÁ·vâ chÆvqKvGji eÅÕ¦vbycvwZK|     

M  evqyg´£Gji Zvcgvòv, T = 310 K = (310 – 273) C  

 = 37C  

37C Zvcgvòvq evqyGZ kGõi ˆeM, v = 332 ms–1 + 0.6  37ms–1  

 = 354.2 ms–1  

cÉwZa»wb ÷bGZ nGj gƒja»wb I cÉwZa»wbi gaÅKvi mgq eÅeavb 

nGZ nGe, t = 0.1 sec  

myZivs kGõi Drm (P) ‰es kGõi cÉwZdjGKi (AB) gaÅKvi 

bƒÅbZg ƒ̀iZ½ d nGj, 2d = vt 

 d = 
vt
2

 = 
354.2 ms–1  0.1 sec

2
 = 17.71 m  

myZivs P I AB ‰i gaÅeZÆx ƒ̀iZ½ KgcGÞ 17.71m nGj cÉwZa»wb 

ˆkvbv hvGe|  (Ans.) 

N  cvwbGZ kGõi ˆeM, v = 1450 ms–1  

DóxcK gGZ, kGõi Drm (P) nGZ cÉwZdjGKi (AB) ƒ̀iZ½, d = 60m 

cÉwZa»wb ÷bGZ nGj kõGK ˆh `ƒiZ½ AwZKÌg KiGZ nGe Zv nGjv, 
2d = 60m  2 = 120m  

cvwbi ˆÞGò, kõ cÉwZdwjZ nGq wdGi AvmGZ t cwigvY mgq 
jvMGj, 2d = vt  

 t = 
2d
v

 = 
120m

1450ms–1 = 0.0828sec < 0.1 sec  

ˆhGnZy cÉwZa»wb ÷bGZ nGj gƒj a»wb I cÉwZa»wbi gaÅKvi mgq 

eÅeavb bƒÅbZg 0.1sec nGZ nq|  

myZivs P nGZ kõ Drc®² nGq AB cÉwZdjGK evav cvIqvi NUbvwU 

evqyi cwieGZÆ cvwbGZ NUGj cÉwZa»wb ˆkvbv hvGe bv| 

cÉk²14 Avexi 30C Zvcgvòvq 17m MfxiZvi ‰KwU K„Gci 

mvgGb kõ m†wÓ¡ KiGjv| ˆm ‰i ˆKvGbv cÉwZa»wb ÷bGZ ˆcj bv|  

wkLbdj-4 
K. kõvbyf„wZi Õ©vwqZ½Kvj KZ?  1 
L. mKj cÉwZdwjZ kGõi cÉwZa»wb ˆkvbv hvq bv ˆKb? 2 
M. kõGK cybivq DrGm wdGi AvmGZ KZ mgq jvMGe Zv 

DóxcGKi AvGjvGK wbYÆq Ki|   3 
N. DwÍÏwLZ AeÕ©vq cÉwZa»wb ÷bGZ bv cvIqvi KviY 

MvwYwZK hywÚmn eÅvLÅv Ki|  4 

14 bs cÉGk²i Dîi 

K  kõvbyf„wZi Õ©vwqZ½Kvj 0.1s|  

L  Avgiv Rvwb, kõvbyf„wZi Õ©vqZ½Kvj 0.1s, ‰ mgq AGcÞv Kg 
mgGqi gGaÅ ˆKvGbv kGõi cÉwZa»wb ‰Gj Zv Avjv`v KGi ˆevSv hvq 
bv| ZvB ejv hvq, hw` cÉwZe®¬GKi ƒ̀iZ½ ‰gb nq ˆh, cÉwZdwjZ kõ 
ev cÉwZa»wb 0.1s ‰i Kg mgGq DrGmi KvGQ wdGi AvGm ZGe cÉwZa»wb 
ˆkvbv hvq bv| Avevi, hw` cÉwZa»wbi DrGmi KvGQ wdGi AvmGZ 0.1s 
‰i ˆPGq ˆewk mgq jvGM, ZvnGj cÉwZa»wb ˆkvbv hvGe|  

M  1C Zvcgvòv e†w«¬i RbÅ kGõi ˆeM e†w«¬ cvq = 0.6ms–1  

 30C Zvcgvòv e†w«¬i RbÅ kGõi ˆeM e†w«¬ cvq  
 = 0.6  30ms–1 
 = 18ms–1  

 30 Zvcgvòvq kGõi ˆeM, v = (332 + 18)ms–1  
 = 350 ms–1  

 K„Gci MfxiZv, d = 17m  

 mgq, t = ?  

Avgiv Rvwb, v = 
2d
t

  

   t = 
2d
v

 = 
2  17

350
  = 

34
350

  = 0.097s  

 DóxcGKi AvGjvGK kõGK cybivq DrGm wdGi AvmGZ 0.097s 
mgq jvMGe|  

N  “M” cÉGk²i Dîi ˆ^GK ˆ`Lv hvq Kzqvi ZjG`k ˆ^GK 
cÉwZdwjZ kõ AvexGii KvGQ wdGi AvmGZ mgq ˆjGMGQ 0.097s hv 
kõvbyf„wZ Õ©vqxZ½Kvj 0.1s AGcÞv Kg| myZivs Avexi cÉwZa»wb 
÷bGZ cvGe bv| 

 kõGK cybivq DrGm wdGi AvmGZ KgcGÞ 0.1s mgq eÅq nGj 
cÉwZa»wb ˆkvbv hvq|  

Avgiv Rvwb, d = 
v  t

2
  = 

350  0.1
2

  = 17.5m 

‰B ƒ̀iZ½ Kzqvi MfxiZvi ˆPGq ˆewk eGj cÉwZa»wb ˆkvbv hvq bv| 

cÉk²15 ‰KwU K„Gci wfZi ‰KwU cv^i ˆQGo ˆ`Iqv nGjv| 

cv^iwU cvwbi DcwiZjGK 29.4 ms1 ˆeGM AvNvZ KiGjv| cv^iwU 
ˆQGo ˆ`Iqvi 3.33 s ci cvwbi kõ ˆkvbv ˆMj| 0C Zvcgvòvq 
evqyGZ kGõi ˆeM 332 ms1|  wkLbdj-4 

K. ev`yi KZ nvRÆ KÁ·vGâi kõ ŠZwi KiGZ cvGi? 1 
L. kƒbÅ gvaÅGg kõ AMÉmi nGZ cvGi bv@ eÅvLÅv Ki| 2 
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M. K„Gci MfxiZv KZ? 3 
N. kGõi MwZGeGMi ˆKvGbv cwieZÆb NGUGQ wK? MvwYwZK 

eÅvLÅv `vI| 4 
15 bs cÉGk²i Dîi 

K  ev`yi 100000 nvRÆ KÁ·vGâi kõ ŠZix KiGZ cvGi|  

L  kƒbÅ gvaÅGg ˆKvGbv KÁ·b nq bv eGj ‰ gvaÅGg kõ AMÉmi 
nGZ cvGi bv|  

Avgiv Rvwb, kGõi Drcwî nq eÕ§i KÁ·Gbi dGj| kõ ˆkvbvi 
RbÅ eÕ§i KÁ·bGK AvgvG`i KvGb ˆcuŒQvGZ nGe| myZivs kGõi 
Drm I KvGbi gvGS ‰KwU Ro wÕ©wZÕ©vcK gvaÅGgi cÉGqvRb nq, 
hvi KYvàGjv chÆvqKÌGg KwÁ·Z nGq DrGmi KÁ·b mvgGbi w`GK 
‰wMGq w`Ge| kƒbÅ gvaÅGg DrGmi KÁ·b ˆKvGbv AvG±`vjb m†wÓ¡ 
KiGZ cvGi bv| ‰ KviGY kƒbÅ gvaÅGg kõ AMÉmi nGZ cvGi bv|  

M  DóxcGKi Z^Å nGZ cvB, cv^Gii ˆkl ˆeM, v = 29.4 ms1 

 Avw` ˆeM, u = 0 ms1 

 AwfKlÆR Z½iY, g = 9.8 ms2 

 ˆei KiGZ nGe, MfxiZv, h = ? 

Avgiv Rvwb, v2 = u2 + 2gh 

 ev, h = 
v2

2g
   [ u = 0] 

 = 
(29.4 ms1)2

2 × 9.8 ms2  

 = 44.1 m  
AZ‰e K„Gci MfxiZv 44.1 m| (Ans.) 

N  DóxcGKi Z^Å nGZ cvB, cv^Gii ˆkl ˆeM, v = 29.4 ms1 

 Avw`GeM, u = 0 ms1  

 AwfKlÆR Z½iY, g = 9.8 ms2 

cv^iwU ˆQGo ˆ`qvi gynƒZÆ nGZ ÷iy KGi cvwbi DcwiZj Õ·kÆ KiGZ 

mgq jvGM, t = 
v  u

g
  [ v = u + gt] 

 = 
29.4 ms1  0 ms1

9.8 ms2   

 = 3 s 

‘M’ cÉGk²vîi nGZ cvB, K„Gci MfxiZv, h = 44.1 m 

DóxcGKi Z^ÅvbymvGi, cv^iwU ˆQGo ˆ`Iqvi 3.33 s mgq ci 
cvwbi kõ ˆkvbv hvq| 

 KzGci 44.1 m DœPZv AwZKÌg KiGZ kGõi mgq jvGM,  
t1 = 3.33 s  3 s = 0.33 s 

 H mgq evqyGZ kGõi MwZGeM, v = 
h
t1

 = 
44.1 m
0.33 s

 

 = 133.64 ms1 

wK §̄ 0C Zvcgvòvq kGõi ˆeM 332 ms1| 
myZivs DóxcGKi NUbvq kGõi MwZGeM cwiewZÆZ nGqGQ| 

cÉk²16  ‰KwU KzGci wfZi ‰KwU cv^i ˆQGo ˆ`Iqv nj| 

cv^iwU cvwbi DcwiZjGK 29.4ms–1  ˆeGM AvNvZ Kij| cv^iwU 
ˆQGo ˆ`Iqvi 3.13 ˆm. ci cvwbi kõ ˆkvbv ˆMj| 0C Zvcgvòvq 
evqyGZ kGõi ˆeM 332ms–1| wkLbdj-4 I 6 

K. 0C Zvcgvòvq kGõi ˆeM KZ? 1 
L. `yB UzKGiv eid ‰K mGã ˆPGc aiGj ˆRvov ˆjGM hvq 

ˆKb? 2 

M. KzcwUi MfxiZv wbYÆq Ki| 3 
N. kGõi MwZGeGM ˆKvb cwieZÆb NGUGQ wK? MvwYwZKfvGe 

eÅvLÅv Ki| 4 
16 bs cÉGk²i Dîi 

K  0C Zvcgvòvq kGõi ˆeM 332ms–1| 

L  ỳB UzKGiv eid ‰K mGã ˆPGc aiGj ˆRvov ˆjGM hvq| KviY 
eid UzKGiv `yGUvi Õ·kÆZGj Pvc covq ˆmLvGb, Mjbvâ KGg hvq 
A^Ævr Mjbvâ 0C ‰i ˆPGq Kg nq| wK §̄ Õ·kÆ ZGji DúZv 0C 

^vGK| ZvB Õ·kÆZGji eid MGj hvq| Mjvi RbÅ cÉGqvRbxi Zvc 
eid ˆ^GK msM†nxZ nGe| Pvc AcmviGY eiGdi Mjbvâ cybivq 
0C nq| ZvB Õ·kÆ ZGji eid Mjv cvwb RGg `yB UzKiv eid 
‰KUzKiv cwiYZ nq|  
M   

Avgiv Rvwb, 
v2 = u2 + 2gh 

u = 0 
v = 29.4ms–1 
g = 9.8ms–2 
h = ? 

ev, (29.4)2 = 0 + 2  9.8  h  

ev, h =  
(29.4)2

2  9.8
  =  

864.36
19.6

   

 h = 44.1m  

 KzGci MfxiZv 44.1m. (Ans.) 

N   
Avgiv Rvwb, 

h = ut +  
1
2

  gt2 

h = 0 + 
1
2
  gt2  

h = 44.1 m  
u = 0 

g = 9.8 ms2 
t = ?  

 t = 
2h
g

  =  
2  44.1

9.8
  

 t = 3 s 

 KzGc cv^i civi ci kõ w`Gq AvmGZ mgq jvGM = 3.13S  3S 

 = 0.13s 

Avgiv Rvwb, 
h = vt 

v = 
h
t
  = 

44.1
0.13

  = 339.23 

h = 44.1 m  
t = 0.13 s 

myZivs ˆ`Lv hvGœQ ˆh, kGõi MwZGeGMi cwieZÆb NGUGQ| 0C 

Zvcgvòvq kGõi ˆeM 332 ms–1 nq| wK §̄ ‰GÞGò 339.231 ms–1
 

nGqGQ| myZivs ejv hvq H Õ©vGb Zvcgvòv 0C  ˆ^GK ˆewk wQj| 

cÉk²17 gwbi cvnvGoi KvGQ wMGq ‰KwU kõ DœPviY KiGjv| ˆm 

jÞÅ KiGjv ‰KwU bƒÅbZg ƒ̀iGZ½i ˆPGq Kg `ƒiGZ½ kõwUi cybive†wî 
nq bv| ˆm ‰KwU wbw`ÆÓ¡ ƒ̀iGZ½ wMGq cybive†wî jÞÅ KiGjv| H 
mgq evqyi Zvcgvòv wQj 30C|  wkLbdj-4 I 7 

K. 0C Zvcgvòvi evZvGm cÉwZa»wb ˆkvbvi RbÅ Drm I 
cÉwZdjGKi gaÅeZÆx `ƒiZ½ bƒÅbZg KZ nIqv cÉGqvRb? 1 

L. cÉwZa»wb cÉwZdjGbi RGbÅ NGU eÅvLÅv Ki| 2 
M. gwbi I cvnvGoi gvGS bƒÅbZg KZ `ƒiZ½ nGj H Zvcgvòvq 

cÉwZa»wb m†wÓ¡ nGe wbYÆq Ki| 3 
N. 40C Zvcgvòvq gwbi cÉwZa»wb ÷bGZ cvGe wK-bv? 

MvwYwZK weGkÏlGYi gvaÅGg gZvgZ `vI| 4 
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17 bs cÉGk²i Dîi 

K  0C Zvcgvòvi evZvGm cÉwZa»wb ˆkvbvi RbÅ Drm I cÉwZdjGKi 
gaÅeZÆx bƒÅbZg ƒ̀iZ½ KgcGÞ 16.6 wgUvi nIqv cÉGqvRb| 

L  kõ Ziã Zvi Pjvi cG^ evavcÉvµ¦ nGj kõ Ziã cƒGeÆi 

gvaÅGg wdGi AvGm| ‰GK kGõi cÉwZdjb eGj| cÉ^g gvaÅGg wdGi 

Avmvi dGj kõwU cybivq ÷bGZ cvIqv hvq hv cÉwZa»wb| kõ ˆ^GK 

Drc®² cÉwZa»wb ÷bvi RGbÅ cÉwZdjK c†GÓ¤i `ƒiZ½ I AvK‡wZi Ici 

wbfÆi KiGZ nq| ZvB ejv hvq cÉwZa»wb cÉwZdjGbi RGbÅ NGU| 

M  Avgiv Rvwb, Ë̀‚wZ = 
`ƒiZ½
 mgq  

 0C Zvcgvòvq kGõi Ë̀‚wZ, vo = 332m/s 

 30C Zvcgvòvq kGõi `Ë‚wZ, vT = 332 + 30  0.6  

 = 350m/s 

cÉwZa»wb ˆkvbvi RGbÅ kõ I cÉwZa»wb ˆkvbvi mgGqi eÅeavb 0.1 

ˆmGK´£ nGZ nq| 

 A^Ævr, t = 0.1 s 

kõ cÉwZdwjZ nGq cƒGeÆi AeÕ©vGb wdGi AvmGZ gƒjkGõi Drm I 

cÉwZdjGKi ƒ̀iGZ½i (d) w«¼àY `ƒiZ½ AwZKÌg KGi|  

ZvB `ƒiZ½, s = 2d 

Avgiv Rvwb, s = 2d 

 ev, 2d = vt  

 ev, d = 
vt
2

  

  = 
350  0.1

2
 

 ev, 17.5m 

 d = 17.5m 

 bƒÅbZg ƒ̀iZ½ 17.5m (Ans.) 

N  Avgiv Rvwb, 0C Zvcgvòvq kGõi Ë̀‚wZ, vo = 332ms1 

‰es cÉwZ 1C  Zvcgvòv e†w«¬GZ kGõi `Ë‚wZ 0.6ms1 e†w«¬ cvq|  

 40C Zvcgvòvq kGõi `Ë‚wZ, vo = (332 + 0.6  40) ms1 

    = 356ms1 

Avgiv Rvwb, s = vTt 

 ev, 2d = vTt 

 ev,  = 
vTt
2

 = 
356  0.1

2
  

  = 17.8 m. 

‘M’ Ask nGZ cvB 30C Zvcgvòvq gwbi I cvnvGoi gaÅeZÆx `ƒiZ½ 

Kg cGÞ 17.5 m nGj cÉwZa»wb ˆkvbv hvq| wK §̄ 40C Zvcgvòvq 

DÚ ƒ̀iGZ½ cÉwZa»wb ˆkvbv hvGe bv| ‰GÞGò gwbi I cvnvGoi 

gaÅeZÆx `ƒiZ½ bƒÅbZg 17.8m nGj gwbi cÉwZa»wb ÷bGZ cvGe| 

cÉk²18 `ywUi cvnvGoi gvGS `uvwoGq ‰K eÅwÚ ˆRvGi 90 dB ‰ 

kõ Drc®² Kij| wZwb 2.25 sec ci cÉ^g cÉwZa»wb I 3.0 sec ci 

w«¼Zxq cÉwZa»wb ÷bGZ ˆcGjb| H w`b evqyi Zvcgvòv wQj 38C| 
wkLbdj-4 I 7 [ivRkvnx KGjwRGqU Õ•zj] 

K. `kv KvGK eGj? 1 

L. ZiGãi wZbwU ŠewkÓ¡Å wjL| 2 

M. DóxcGK ùvovGbv eÅwÚ nGZ `yB cvnvGoi `ƒiZ½ KZ? 3 

N. H eÅwÚ PZz^Æ I cçg cÉwZa»wb KLb ÷bGZ cvGe ‰es wZwb 

cÉwZa»wb `ywU c†^KfvGe ÷bGZ cvGe wK-bv weGkÏlY KGiv|4 

18 bs cÉGk²i Dîi 

K  ˆKvGbv ‰KwU ZiãvwqZ KYvi ˆhGKvGbv gynƒGZÆi MwZi mvgwMÉK 
AeÕ©v cÉKvkK ivwkGK Zvi `kv eGj| A 

L  ZiGãi ŠewkÓ¡Å: A 
ZiGãi gGaÅ wbÁ²wjwLZ ŠewkÓ¡ÅàGjv cwijwÞZ nq: 
1. gvaÅGgi KYvi Õ·±`b MwZi dGj Ziã m†wÓ¡ nq wK §̄ gvaÅGgi 

KYv Õ©vbv¯¦wiZ nq bv ÷aygvò AvG±`vjb gvaÅGgi wfZi w`Gq 
ZiãvKvGi mçvwjZ nq| 

2. Ziã ˆeM gvaÅGgi KYvàGjvi Õ·±`Gbi ˆeGMi ˆ^GK Avjv`v| 
gvaÅGgi me RvqMvq Ziã ˆeM ‰KB ^vGK wK §̄ gvaÅGgi 
KYvàGjv wewf®² ˆeGM Õ·w±`Z nq| mvgÅveÕ©vGb KYvàGjvi 
ˆeM meGPGq ˆewk| 

3. me ZiãB kwÚ I Z^Å mçviY KGi| 

M   A 

 
 

 
awi, B I C `ywU cvnvo ‰es ˆjvKwU A we±`yGZ `uvwoGq| 
Avgiv Rvwb, 

 
v2

v1
 = 

T2

T1
 

ev, v2 = v1  
T2

T1
 

 = 332  
311
273

 ms1 

 = 354.354 ms1 

Avevi, 

v2 = 
2AB
tAB

 

‰LvGb, 
cÉgvY Zvcgvòv, T1 = 273 K-‰ 
kGõi ˆeM, v1 = 332 ms1 

evqyi Zvcgvòv, T2= (273 + 38) K 

H w`b kGõi ˆeM, v2 = ? 

AB AsGki cÉwZa»wbi mgq,  
tAB = 2.25 s 

AC AsGki cÉwZa»wbi mgq tAC = 3s 

ỳB cvnvGoi ƒ̀iZ½, BC = AB + AC 

ev, AB = 
v2tAB

2
 

 = 
354.354  2.25

2
 m 

 = 398.64 m 

Avevi, v2 = 
2AC
tAC

 

ev, AC = 
v2tAC

2
 = 

354.354  3
2

 m 

 = 531.531 m 

myZivs, DóxcGK ùvovGbv eÅwÚ nGZ H ỳB cvnvGoi `ƒiZ½ h^vKÌGg 
398.64 m ‰es 531.53 m| 

N   A 
 
 
 
 

2.25 s 3 s 

A 
B C 

2.25 s 3 s 

A 
B C 
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ˆm cÉ^g cÉwZa»wb 2.25 s ‰es w«¼Zxq cÉwZa»wb 3 s ci ÷bGe| AB 

 BA cG^ Avmv kõ AC  CA cG^ ‰es AC  CA cG^ Avmv kõ 
AB  BA c^ w`Gq hvGe| ‰GÞGò bZzb cÉwZa»wb«¼Gqi ˆÞGò mgq 
jvMGe h^vKÌGg (2.25 +3) s ‰es (3 + 2.25) s| ‰fvGe wnGme KGi 
Avgiv ‰KUv mviwY evbvGZ cvwi| 

cÉwZa»wbi KÌg kõ Drc®² Kivi ci ˆ^GK mgq (s) 

1 2.25 

2 3 

3 2.25 + 3 = 5.25 

4 3+2.25 = 5.25 

5 2.25 + 3 + 2.25 = 7.5 

6 3 + 2.25 + 3 = 8.25 

3q I 4 Æ̂ kõ ‰KB gynƒGZÆ KvGb cÉGek Kivq ‰ `ywU Avjv`vfvGe 

ˆkvbv hvq bv| ‰ `ywU wgGj 3q cÉwZa»wb ŠZwi KiGe| myZivs H 

eÅwÚ 4 ‰es 5 bÁ¼i cÉwZa»wb ÷bGZ cvGeb 7.5 s I 8.25 s ci| 

cÉk²19  ‰KwU Õ©vGb evZvGm P I Q Drm ˆ^GK Drc®² kõ ZiGãi 

KÁ·vâ h^vKÌGg 1000 Hz  I 1500 Hz ‰es Ziã‹`GNÆÅi cv Æ̂KÅ 

0.12 m| cvwbGZ kõ ZiGãi  ˆeM 1450 ms1| 
wkLbdj-4 I 7  

K. cÉwZa»wb KvGK eGj? 1 

L. chÆvqKvj I KÁ·vGâi mÁ·KÆ eÅvLÅv Ki| 2 

M. Q DrmwU cvwbGZ KwÁ·Z nGj 50wU cƒYÆ KÁ·Gb m†Ó¡ kõ 

Ziã KZ ƒ̀iZ½ AwZKÌg KiGe?  3 

N. ‰ Õ©vGb evqyGZ ˆKvGbv eÅwÚ cÉwZdjK ˆ^GK 17.5m `ƒGi 

`uvwoGq kõ KiGj cÉwZa»wb ÷bGZ cvGe wKbv weGkÏlY Ki| 

 4 
19 bs cÉGk²i Dîi 

K  hLb cÉwZdwjZ kõ gƒj kõ ˆ^GK Avjv`v nGq gƒj kGõi 

cybive†wî KGi, ZLb H cÉwZdwjZ kõGK cÉwZa»wb eGj| 

L  ˆKvGbv Õ·±`bkxj eÕ§i ‰KwU cƒYÆ Õ·±`b mÁ·®² KiGZ ˆh mgq 

jvGM ZvGK chÆvqKvj eGj Avi ‰K ˆmGKG´£ ˆh KqwU cƒYÆ Õ·±`b 

mÁ·®² KGi ZvGK KÁ·vâ eGj| ˆKvGbv Õ·±`bkxj eÕ§i chÆvqKvj 

T nGj, 

 T ˆmGKG´£ Õ·±`Gbi msLÅv = 1 wU 

  1 ˆmGKG´£ Õ·±`Gbi msLÅv = 
1
T

 wU 

 1 ˆmGKG´£i ‰B Õ·±`b msLÅvB KÁ·vsK| 

 myZivs KÁ·vsK, f = 
1
T
 

M  ˆ`Iqv AvGQ, Q DrGmi KÁ·vsK, fQ = 1500 Hz 

cvwbGZ kõ ZiGãi ˆeM, vw = 1450 ms1 

cƒYÆKÁ·b msLÅv, N = 50 

ˆei KiGZ nGe, AwZKÌv ¦̄ ƒ̀iZ½, d = ? 

cvwbGZ Q Drm KZÆ†K m†Ó¡ kõ ZiGãi Ziã‹`NÆÅ WQ nGj,  
vW = fQWQ 

 WQ = 
vW

fQ
 = 

1450 ms1

1500 Hz
 = 0.967 m 

 wbGYÆq `ƒiZ½, d = NWQ = 50  0.967m = 48.35 m (Ans.) 

N  ˆ`Iqv AvGQ, 

P I Q DrGmi KÁ·vsK h^vKÌGg fP = 1000 Hz ‰es fQ = 1500 Hz 

‰G`i «¼viv m†Ó¡ kõZiGãi Ziã‹`NÆÅ h^vKÌGg P I Q nGj, 

evZvGm kGõi ˆeM, va = fPP = fQQ 

ev, 1000  P = 1500  Q 

 P > Q 

kZÆgGZ, P  Q = 0.12 m 

ev, 
va

fP
  

va

fQ
 = 0.12 m 

ev, va 
fQ  fP
fPfQ

 = 0.12 

ev, va = 
0.12 fPfQ
fQ  fP

 = 
0.12  1000  1500

1500  1000
 = 360 ms1 

cÉwZa»wb ˆkvbvi RbÅ Drm (Z^v ˆkÉvZv) nGZ cÉwZdjGKi bƒÅbZg 
`ƒiZ½ d nGj 2d = vt 

 t = 
2d
v

 = 
2  17.5 m

360 ms1  = 0.0972 sec < 0.1 sec 

ˆhGnZz cÉwZa»wb ˆkvbvi RbÅ gƒj kõ I cÉwZdwjZ kGõi mgGqi 
cv^ÆKÅ bƒÅbZg 0.0972 sec nGZ nq, ZvB H Õ©vGb evZvGm ˆKvGbv 
eÅwÚ cÉwZdjK ˆ^GK 17.5m `ƒGi `uvwoGq kõ KiGj cÉwZa»wb 
÷bGZ cvGe bv| 

cÉk²20 ‰KwU duvcv ˆjvnvi cvBGci ‰K cÉvG¯¦ kõ KiGj Aci 

cÉvG¯¦ 0.35 ˆmGK´£ mgq eÅeavGb ỳwU kõ ˆkvbv hvq| ˆjvnvGZ kGõi 
ˆeM 5221 ms–1|  AwkLbdj-5 I 7 [inbcyi ‰.we. miKvwi DœP we`Åvjq] 

K. Ziã Š Æ̀NÅ KvGK eGj? 1 
L. me kõ ˆkvbv hvq wK? eÅvLÅv KGiv| 2 
M. cvBGci Š`NÆÅ wbYÆq KGiv| 3 
N. evqyi Zvcgvòv 20C nGj KZ mgq ci 2q kõwU ˆkvbv 

hvGe? wbYÆq KGiv| 4 
20 bs cÉGk²i Dîi 

K  Ziã mçvjYKvix ˆKvGbv KYvi ‰KwU cƒYÆ Õ·±`b mÁ·®² nGZ 
ˆh mgq jvGM, ˆmB mgGq Ziã ˆh `ƒiZ½ AwZKÌg KGi ZvGK 
Ziã‹`NÆÅ eGj| A 

L  me kõ me cÉvYx ÷bGZ cvq bv| ˆKvGbv cÉvYx ˆKejgvò H 
kõB ÷bGe hv Zvi kÉveÅZvi mxgvi wfZGi| ˆhgb: gvbyGli kÉveÅZvi 
mxgv 20 Hz ˆ^GK 20000 Hz chÆ ¦̄| ZvB gvbyl 20Hz ˆ^GK Kg 
KÁ·vGâi ‰es 20000 Hz ˆ^GK ˆewk KÁ·vsGKi kõ ÷bGZ cvq 
bv| kÉveÅZvi mxgv wewf®² cÉvYxi ˆÞGò wewf®² iKg iKg nq| A 
‰Qvov, KÁ·vâ kÉveÅZvi mxgvi gGaÅ ^vKGjI kGõi ZxeËZv hw` 
LyeB Kg nq, ZGe Zv ˆkvbv hvq bv| ˆhgb: gkvi Wvbvi kõ KvGbi 
Lye KvQ nGZ ˆkvbv ˆMGjI `ƒi nGZ ˆkvbv hvq bv| 

M  `ywU kõ ˆkvbv hvGe KviY kõ evqy gvaÅg ‰es ˆjvnv gvaÅGg 
cwievwnZ nq ‰es ‰B `yB gvaÅGg kGõi ˆeM Avjv`v| A 

Avgiv Rvwb, 

va = 
l
ta

  

ev, ta = 
l
va

 .................(i) 

vi = 
l
ti
  

‰LvGb, 
evqy gvaÅGg kõ cwienGbi mgq = ta 

ˆjvnvq kõ cwienGbi mgq = ti 

Avgiv Rvwb, 
evqyGZ kGõi ˆeM, va = 332 ms1 

ˆ`Iqv AvGQ, 
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ev, ti = 
l
vi

 ...................(ii) 

(i)  (ii)  ˆ^GK cvB, 

ta  ti = l ( )1
va

  
1
vi

 

.....(iii) 

ˆjvnvq kGõi ˆeM, vi = 5221 ms1 

‰es ta  ti = 0.35 s 

cvBGci Š`NÆÅ, l = ? 

ev, 0.35 = l ( )1
332

  
1

5221
  

ev, l = 
0.35

1
332

  
1

5221

  

  = 124.1 m (Ans.) 

N   Avgiv Rvwb, A 

v1

v2
 = 

T1

T2
  

ev, v2 = v1 
T1

T2
  

 = 332  
293
273

 ms1 

 = 343.95 ms1 

(M) ‰i (iii)bs mgxKiY ˆ^GK ˆjLv 

hvq 

ta  ti = l  ( )1
va

  
1
vi

  

 = 124.1 ( )1
343.95

  
1

5221
 s 

‰LvGb, 
cÉv^wgK Zvcgvòv,  
T1 = 273 K 

kGõi ˆeM, v1 = 332 ms1 

P„ov¯¦ Zvcgvòv,  
T2 = (273 + 20)K = 293K 

kGõi ˆeM = v2  

cvBGci Š`NÆÅ, l = 124.1 m 

ˆjvnvq kGõi ˆeM,  
vi = 5221 ms1 

`yB kõ ÷bvi gaÅeZÆx 
mgq, ta  ti = ? 

 = 0.337 s 

myZivs MvwYwZK weGkÏlGY ˆ`Lv ˆMj ˆh, evqyi Zvcgvòv 20C nGj 
cÉ^g kõ ˆkvbvi 0.337 s ci w«¼Zxq kõwU ˆkvbv hvGe| 

cÉk²21 ˆÕ¡kGb ùvovGbv ˆUÇbwU PjGZ ÷i‚ Kivi 2 ˆmGK´£ cGi 

MvGQ emv ‰K eÅwÚ kõwU ÷bGZ cvq| ˆUÇb ˆ^GK 2km `ƒGi ˆij 

jvBGbi Dci Kvb ˆcGZ ÷Gq ^vKv eÅwÚ ‰KB kõ ÷bGZ cvq| H 
mgGq H Õ©vGbi Zvcgvòv wQj 30C| wkLbdj-6   

K. mij ˆ`vjGKi MwZ ˆKvb aiGbi MwZ? 1 
L. ev`yo ivGZ PjvPj KiGZ Õ¼vœQ±`Å ˆeva KGi ˆKb? 2 
M. kõ Drm ˆÕ¡kb ˆ^GK MvGQ emv eÅwÚi `ƒiZ½ KZ? 3 
N. ˆKvGbv eÅwÚ AvGM kõ ÷bGZ cvGe- DîGii mcGÞ 

MvwYwZK hywÚ `vI| 4 

21 bs cÉGk²i Dîi 

K  mij ˆ`vjGKi MwZ Õ·±`b MwZ|  

L  ev`yo ˆPvGL ˆ`GL bv| ZvB kGõvîi Ziã eÅenvi KGi 
cÉwZdjGbi mvnvGhÅ AeÕ©vb wbwøZ KGi c^ PGj| ivGZ cÉK‡wZ 
AGbKUv wbÕ¦º¬ ^vGK, ZvB ev`yGoi cÉwZa»wb ÷bGZ myweav nq| 
‰RbÅ ev ỳo ivGZ PjvPj KiGZ Õ¼vœQ±`Å ˆeva KGi| 

M  Avgiv Rvwb, 0C Zvcgvòvq kGõi ˆeM, v0 = 332 m/s 

 30C Zvcgvòvq kGõi ˆeM, v = (332 + 0.6  30) m/s 

 = 350 m/s 

ˆÕ¡kb ˆ^GK ˆkÉvZv  chÆ ¦̄ kõ ˆcuŒQvGZ mgq jvGM, t  = 2 sec 

myZivs ˆÕ¡kb ˆ^GK MvGQ emv eÅwÚi ƒ̀iZ½, s = vt = 350  2  

 = 700 m (Ans.) 

N  Avgiv Rvwb, ˆUÇb-jvBGb eÅenvi Kiv nq ˆjvnvi cvZ| ˆjvnvGZ 
kGõi ˆeM cÉvq 5221 m/s 

A^Ævr v = 5221 m/s 

÷Gq ^vKv eÅwÚi ƒ̀iZ½, s = 2 km = 2000 m 

gGb Kwi, ÷Gq ^vKv eÅwÚi kõ ÷bGZ mgq jvMGe t sec  
Avgiv Rvwb, s = vt 

ev, t = 
s
v

  

ev, t = 
2000
5221

  

ev, t = 0.383 sec 

wK ¦̄y MvGQ emv eÅwÚi kõ ÷bGZ mgq jvGM 2 sec 

myZivs ÷Gq ^vKv eÅwÚ AvGM kõ ÷bGZ cvGe| 

cÉk²22 KÁ·vâ I chÆvqKvjGK h^vKÌGg f I T w`Gq cÉKvk Kiv 

nq| ‰ `ywU ivwki gGaÅ mywbw`ÆÓ¡ mÁ·KÆ we`Ågvb| ˆKvGbv wbw Æ̀Ó¡ 
KÁ·vGâ KÁ·biZ ‰KwU eÕ§ A gvaÅGg 20cm Ziã‹`NÆÅ ‰es 160 

m/s ˆeM mÁ·®² Ziã Drc®² KGi| eÕ§wU B gvaÅGg 240 m/s ˆeGMi 
Ziã Drc®² KGi|  wkLbdj-6  

K. KÁ·vˆâi gvòv wjL| 1 
L. KÁ·vâ I chÆvqKvj KxfvGe mÁ·wKÆZ @ eÅvLÅv Ki| 2 
M. B gvaÅGg ZiGãi Ziã‹`NÆÅ wbYÆq Ki| 3 
N. A gvaÅGg ˆh mgGq ZiãwU 320m AMÉmi nGe ˆmB 

mgGq B gvaÅGg ZiãwU KZàGjv cƒYÆ Õ·±`b w`Ge 
weGkÏlY Ki| 4 

22 bs cÉGk²i Dîi 

K  KÁ·vˆâi gvòv, [  ] = T–1| 

L  KÁ·vâ I chÆvqKvjGK h^vKÌGg f I T w`Gq cÉKvk Kiv nq| 
‰KwU cƒYÆ Õ·±`b mÁ·®² KiGZ KÁ·bkxj eÕ§i ˆh mgq jvGM ZvGK 
chÆvqKvj eGj| 

‰Lb, T ˆmGKG´£ mÁ·®² nq 1wU KÁ·b| 

myZivs, 1 ˆmGKG´£ mÁ·®² nq 
1
T

 wU KÁ·b|  

 KÁ·vGâi msævbymvGi,  = 
1
T

  

A^Ævr, KÁ·vâ chÆvqKvGji eÅÕ¦vbycvGZ cwiewZÆZ nq| 

M  Avgiv Rvwb, v  =  

 ‰LvGb,  A gvaÅGg Ziã‹`ÆNÅ, A = 20cm = 0.2m 

  A gvaÅGg ZiGãi ˆeM, vA = 160 ms–1 

  B gvaÅGg ZiGãi ˆeM, vB = 240 ms–1 

ˆei KiGZ nGe, B gvaÅGg Ziã‹`NÆÅ, B = ? 

gGb Kwi, ZiGãi KÁ·vâ f hv Dfq gvaÅGg ‰KB ^vGK| 
 A gvaÅGg ˆeM, vA  = A 

  ev, f = 
vA

A
  = 

160 ms–1

0.2 m
   

   f  = 800 Hz 

 B gvaÅGg ˆeM, vB = fB  ev, B = 
vB


  = 

240 ms–1

800 s– 1   = 0.3m 

 B gvaÅGgi Ziã Š`NÆÅ 0.3m| (Ans.) 

N  A gvaÅGg kGõi ˆeM, vA = 160m/s 



12   cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

Avgiv Rvwb, v = 
s
t
 

 ev, t = 
s
v

 

 320 m `ƒiZ½ AwZKÌg KiGZ mgq, t = 
s


 = 

320
160

 = 2s 

Avevi, 
    B gvaÅGg kGõi ˆeM, vB = 240 m/s 
 B gvaÅGg 1s ‰ AMÉmi nq = 240m 

 B gvaÅGg 2s ‰ AMÉmi nq = 240  2 = 480m 

ˆhGnZz B gvaÅGg Ziã‹`NÆÅ, B = 0.3m ˆmGnZz 
0.3m AwZKÌGg cƒYÆ Õ·±`b mÁ·®² KGi = 1 wU 

 1m AwZKÌGg cƒYÆ Õ·±`b mÁ·®² KGi = 
1

0.3
  wU 

 480m AwZKÌGg cƒYÆ Õ·±`b mÁ·®² KGi = 
480  1

0.3
  = 1600 wU 

 B gvaÅGg ZiãwU 1600wU cƒYÆ Õ·±`b w`Ge|  
cÉk²23 

 

 
 

 
 
 
 
 

wPGò cÉ`wkÆZ ˆ`vjKwU AÍ¸ weÕ¦vGi `yjGQ ‰es ˆ`vjKwU 10sec-‰ 
25wU cƒYÆ ˆ`vjb mÁ·®² KGi|  wkLbdj-6   

K. chÆvqKvj KvGK eGj? 1 
L. mij ˆ`vjMwZ ejGZ Kx ˆevSvq? 2 
M. wPGò cÉ ẁkÆZ ˆ v̀jKwUi chÆvqKvj wbYÆq Ki| 3 
N. cÉwZ N¥Ÿvq DóxcGKi ˆ`vjGKi chÆvqKvj 10% KGi 

evoGZ ^vKGj mgq MYbvi 24 Zg N¥Ÿvq KqwU ˆ`vjb 
w`Ge Zv weGkÏlY Ki|  4 

23 bs cÉGk²i Dîi 

K  ‰KwU cƒYÆ Õ·±`Gbi mgqGK chÆvqKvj eGj| 

L  ˆKvGbv eÕ§i Ici wKÌqvkxj ej hw` meÆ`v eÕ§i MwZcG^i gaÅ 
we±`yi AwfgyLx nq ‰es H we±`y ˆ^GK eÕ§i miY mgvbycvwZK nq 
ZGe ˆmB eGji AaxGb eÕ§i MwZGK mij ˆ`vjMwZ eGj| ˆhgb- 
Õ¼Í̧ weÕ¦vGii mij ˆ`vjGKi MwZ| 
M    Avgiv Rvwb, ‰LvGb, mgq, t = 10 sec  

 T  = 
t
N

   ˆ`vjb msLÅv, N = 25wU 

  = 
10
25

  = 0.4 sec chÆvqKvj, T = ? 

 wbGYÆq wPGò cÉ`wkÆZ ˆ`vjGKi ˆ`vjbKvj 0.4 sec  (Ans.) 

N  1 N¥Ÿv ˆkGl chÆvqKvj nGe = T + T ‰i 10% = 
11
10

 T 

 2  ,,    ,,         ,,     ,,  = 
11
10

 T + 
11
10

 T ‰i 10%  

  = ( )11
10

2

 T 

myZivs 23 N¥Ÿv ˆkGl ev 24 Zg N¥Ÿvq chÆvqKvj nGe,  

 T = ( )11
10

23

 T 

 = ( )11
10

23

  0.4 = 3.58 sec 

24 Zg N¥Ÿvq mgqKvj, t = 1 hr = 3600 s 
 ˆ`vjb msLÅv, N = ? 

Avgiv Rvwb, ‰KwU KÁ·b mÁ·®² KiGZ ˆh mgq jvGM, Zv-B nGjv 
chÆvqKvj| 

myZivs  T = 
t
N

  

   N = 
t

T
  = 

3600 s
3.58 s

  

 = 1005.6 

  1006 msLÅK 
myZivs mgq MYbvi 24 Zg N¥Ÿvq ˆ`vjbwU 1006 msLÅK evi ˆ`vjb 
w`Ge|  

cÉk²24 8:15 A.M. ‰i KÑvGmi N¥Ÿv ÷Gb ‰KRb Qvò KÑvm ˆ^GK 

500m `ƒGi ^vKv AeÕ©vq Zvi evwoi mgq 8:15 A.M. wVK Kij| 
ˆmB mgGqi Zvcgvòv wQj 22C I N¥Ÿvi kGõi Ziã‹`NÆÅ 40cm| 

AwkLbdj-6   

K. wWwRUvj msGKZ Kx? 1 
L. gvaÅGgi cÉK‡wZi Dci kGõi ˆeGMi wbfÆikxjZv eÅvLÅv 

Ki|  2 
M. N¥Ÿvi kGõi KÁ·vâ KZ? 3 
N. QvòwUi Nwoi mgq wK mwVK wQj bvwK fzj? eÅvLÅv Ki| 4 

24 bs cÉGk²i Dîi 

K  ˆh ˆhvMvGhvM msGKZ ÷ay wKQy wbw`ÆÓ¡ gvb MÉnY KiGZ cvGi 
ZvGK wWwRUvj msGKZ eGj| A 

L  kGõi ˆeM gvaÅGgi wÕ©wZÕ©vcKZvI NbGZ½i Dci wbfÆikxj| 
evqy, cvwb ‰es ˆjvnvGZ kGõi ˆeM wf®²| 20C Zvcgvòvq evqyGZ 
kGõi ˆeM 344ms–1, cvwbGZ 1450ms–1 ‰es ˆjvnvGZ 5130ms–1| 
mvaviYfvGe ejv hvq, evqyGZ kGõi ˆeM Kg, ZiGj Zvi ˆPGq ˆewk 
Avi KwVb c`vG^Æ meGPGq ˆewk|  A 

M  ˆ`Iqv AvGQ, A 

 evqyi Zvcgvòv 22C 

 kGõi Ziã‹`NÆÅ,  = 40 cm = 0.4m 

gGb Kwi,  

 evqyGZ kGõi ˆeM, v = v0 
T
T0

  

  = 332 
273 + 22

273
 

   = 345.12 ms1 

kGõi KÁ·vâ,  = ? 

Avgiv Rvwb, 
 v =  

 ev,  = 
v
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 ev,  = 
345.12

 0.4
  

 ev,  = 863 Hz (Ans.) 

N  gGb Kwi,  A 

 kõwU QvGòi KvGQ ˆcuŒQvGZ t mgq jvMGe, 
 DóxcK nGZ cvB, N´Ÿvi `ƒiZ½, s = 500 m 

‘M’ Ask nGZ cvB, 22C Zvcgvòvq evZvGm kGõi ˆeM, v = 345.2 ms1  

Avgiv Rvwb, 
 s = vt 

 ev, t = 
500

345.2
  

 ev, t = 1.45 s 

A^Ævr, QvòwUi Nwo mwVKfvGe mgq cÉ`kÆb KiGe bv| ˆmwU mwVK 
mgq nGZ 1.45s wcwQGq ^vKGe| 
cÉk²25  

 

 
wkLbdj-6 

K. Ziã KZ cÉKvi? 1 
L. AbycÉÕ© ZiGãi ŠewkÓ¡Å AvGjvPbv KGiv| 2 
M. 300 s ‰ ZiãwUi KZàGjv cƒYÆ Õ·±`b mÁ·®² nGe ? 3 
N. hw` ZiãwUi weÕ¦vi ‰KB ˆiGL KÁ·vâ w«¼àY Kiv nq, 

ZGe cwiewZÆZ ZiãwUi wPò AuvK ‰es ‰i chÆvqKvGji 
Kx cwieZÆb nGjv weGkÏlY Ki| 4 

25 bs cÉGk²i Dîi 

K  Ziã 2 cÉKvi| AbycÉÕ© Ziã I Aby‹`NÆÅ Ziã| 

L  AbycÉÕ© ZiGãi ˆÞGò gvaÅGgi KYvàGjv ZiGãi w`GKi mvG^ 
jÁ¼w`GK Õ·w±`Z nq| dGj AbycÉÕ© Ziã gvaÅGg ZiãkxlÆ I 
Ziãcv` Drc®² KGi mçvwjZ nq| ‰KwU ZiãkxlÆ I ‰KwU 
Ziãcv` wgGj ‰KwU Ziã‹`NÆÅ MVb KGi|  

M  wPò nGZ ˆ`wL, ZiãwU 2 ms ‰ ‰KwU cƒYÆ Õ·±`b mÁ·®² KGi| 

‰LvGb T = 2ms = 
2

1000
 s = 0.002s ‰es f = 

1
T

 

 dGj ZiãwUi KÁ·vsK, f = 1/0.002 = 500 Hz 

A^Ævr, ZiãwU  1 s ‰ 500 wU cƒYÆ Õ·±`b mÁ·®² KGi| 

 ZiãwU t = 300 s ‰ cƒYÆ Õ·±`b mÁ·®² KiGe ft = 500  300  

  = 1.5  105 wU 

N  hw` ZiãwUi weÕ¦vi ‰KB ˆiGL KÁ·vsK w«¼àY Kiv nq, ZGe 
cwiewZÆZ ZiãwUi wPò wbÁ² i…c nGe : 

 

 
‰LvGb, cwiewZÆZ KÁ·vâ  = 2 = 1000 Hz 

ZvnGj, cwiewZÆZ chÆvqKvj, T = 
1


  = 

1
1000

 = 0.001s = 1ms 

  ZiGãi cÉv^wgK chÆvqKvj T =  2 ms 

 ZiãwUi cwiewZÆZ chÆvqKvj cƒGeÆi chÆvqKvGji 
1
2

  ev  0.5 

àY nq| 

cÉk²26 NUbv-1 

‰KwU myikjvKv «¼viv m†Ó¡ kõ ZiGãi ˆÞGò wbGPi QKwU jÞÅ Ki:  
 

gvaÅg Ziã Š`NÆÅ (m) ˆeM (ms1) 

A 0.046  

B 0.2 1500 
 

NUbv-2 

evqy gvaÅGg ỳwU Drm «¼viv m†Ó¡ kõ ZiGãi KÁ·vGâi cv Æ̂KÅ 32 Hz 

‰es Drm ỳwUi ‰KwUi Ziã 9wU KÁ·b w`Gq ‰es AciwUi Ziã 

10wU cƒYÆ KÁ·b w`Gq ‰KB ƒ̀iZ½ AwZKÌg KGi| wkLbdj-6 I 7  

K. chÆvqKvj KvGK eGj? 1 

L. kõ Ziã ‰KwU Aby‹`NÆÅ Ziã eÅvLÅv Ki| 2 

M. NUbv-1 ‰i Z^Å nGZ A gvaÅGg kõ ZiGãi ˆeM wbYÆq 

Ki|  3 

N. NUbv-2 ‰ Drm ỳwUi KÁ·vâ KZ nGe? MvwYwZK weGkÏlGYi 

gvaÅGg ˆ`LvI|  4 

26 bs cÉGk²i Dîi 

K  ˆh mgGq ZiGãi DciÕ© ˆKvGbv KYvi ‰KwU cƒYÆ Õ·±`b 

mÁ·®² nq ZvGK chÆvqKvj eGj| B 

L  ˆh Ziã gvaÅGgi KYvàGjvi KÁ·Gbi w`GKi mvG^ mgv ¦̄ivjfvGe 

AMÉmi nq ZvGK Aby‹`NÆÅ Ziã eGj| kõ Ziã gvaÅGgi 

KYvàGjvi mvgGb-ˆcQGb Õ·±`b MwZi mgv¯¦ivGj cÉevwnZ nq| 

gvaÅGg ‰KwU msGKvPb I ‰KwU cÉmviY wbGq kGõi Ziã Š`NÆÅ 

MwVZ| ZvB kõ ‰KwU Aby‹`NÆÅ Ziã| 

M  ˆ`Iqv AvGQ, 

 B gvaÅGg kGõi ˆeM, vB = 1500 ms1 

 ‰es Ziã‹`NÆÅ, B = 0.2m 

 myikjvKvi KÁ·vâ,  = 
vB

B
 = 

1500 ms1

0.2m
 = 7500 Hz 

Avevi, A gvaÅGg Ziã‹`NÆÅ, A = 0.046m 

  A gvaÅGg kõ ZiGãi ˆeM, v = A 

   = 7500 Hz  0.046 

   = 345 ms1 (Ans.) 

N  gGb Kwi, kõ Drm `ywUi KÁ·vâ h^vKÌGg 1 I 2 

‰G`i Ziã‹`NÆÅ h^vKÌGg 1 I 2 nGj cÉk²gGZ, 
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  91 = 102 

 ev, 9 
v

1
 = 10 

v

2
 

 ev, 
2

1
 = 

10
9

 

  2 > 1 

  2  1 = 32 Hz   [cÉ`î Dcvî gGZ] 

 ev, 
10
9

 1  1 = 32 

 ev, 1 = 32  9 = 288 Hz 

  2 = 
10
9

  288 Hz = 320 Hz 

myZivs, kõ Drm `ywUi KÁ·vâ h^vKÌGg 288 Hz I 320 Hz| 

cÉk²27  

      C A P Q B 

2km 

wPò-1 wPò-2  
wPò-1 ‰ eÅwÚwU àwj KGi AC cG^ ˆ`Œo ˆ`q ‰es 11.5 ˆmGK´£ 
ci cÉwZa»wb ÷bGZ cvb| w`Gbi Zvcgvòv 30C| 
wPò-2 ‰ ˆjvnvi cvBGci ‰K cvk ˆ^GK P eÅwÚwU N¥Ÿv evRvGjv| 
Q eÅwÚwU 2 ˆmGK´£ mgq eÅeavGb `ywU kõ ÷bGZ ˆcj| ˆjvnvGZ 
kGõi ˆeM 5200 ms1 ‰es w`Gbi Zvcgvòv wQj 50C|  
 wkLbdj-6 I 7   

K. Ziã Kx? 1 
L. kõ `ƒlY Kx eÅvLÅv Ki| 2 
M. wPò-1 ‰ eÅwÚwU KZ ˆeGM ˆ`Œo w`GqwQj| 3 
N. wPò-2 ‰ ˆjvnvi cvBGci Š`NÆÅ wbYÆq Ki| 4 

27 bs cÉGk²i Dîi 

K  ˆh chÆve†î AvG±`vjb ˆKvGbv Ro gvaÅGgi ‰KÕ©vb ˆ^GK 
AbÅÕ©vGb kwÚ mçvwjZ KGi wK §̄ gvaÅGgi KYvàGjvGK Õ©vqxfvGe 
Õ©vbv¯¦wiZ KGi bv Zv-B Ziã|   A 

L  wewf®² Drm ˆ^GK ˆRvivGjv ‰es AcÉGqvRbxq kõ hLb gvbyGli 
mnbkxjZvi gvòv QwoGq weiwÚ NUvq ‰es Õ¼vGÕ©Åi ÞwZmvab KGi 
ZLb ZvGK kõ ƒ̀lY eGj| A Æ̂vr gvbyGli mnbxq kÉeY mxgvi DcGii 
ˆKvGbv kõ gvbyGli KvGb h¯̈Yvi m†wÓ¡ KGi| gvBGKi Aeva eÅenvi, 
cUKv ˆdvUvGbvi AvIqvR, KjKviLvbvi kõ, Mvwoi nGbÆi AvIqvR, 
DGovRvnvR I Rãx wegvGbi ZxeË kGõi KviGY kõ ƒ̀lY nq| A 

M  ‰LvGb, 30C Zvcgvòvi kGõi ˆeM, 

 v = v0

T
T0

 

  = 332 
273 + 30

273
 

  = 350 ms1 

 ˆjvKwUi cÉwZa»wb ÷bGZ mgq ˆbq, t = 11.5 s 

 kõ KZ‡ÆK ˆgvU AwZKÌv ¦̄ ƒ̀iZ½, s = vt 

 = 350  11.5 
 = 4025m 

àwj Kivi Õ©vb ˆ^GK cÉwZdjGKi ƒ̀iZ½ = 2000 m 

  ˆjvKwUi AwZKÌv ¦̄ ƒ̀iZ½, d = (4025  2  2000)m 

   = 25 m 

 ˆjvKwUi ˆeM, v = 
d
t
  

 = 
25

11.5
  ms-1 

 = 2.17 ms1 

A Æ̂vr wPò-1 eÅwÚwU 2.17 ms1  ˆeGM ˆ`Œo w`GqwQj (Ans.) A 

N  ˆ`Iqv AvGQ,  
 ˆjvnvGZ kGõi ˆeM, v1 = 5200 ms-1 

50C Zvcgvòvq kGõi ˆeM, v2 = (332 + 0.6  50)  

  = 362 ms1 

gGb Kwi, ˆjvnvi cvBGci Š`NÆÅ  = L  A 

ˆjvnvGZ kõ ÷bGZ cÉGqvRbxq mgq t1 I evZvGm ÷bGZ cÉGqvRbxq 
mgq t2 nGj,  
cÉk²gGZ, t2  t1 = 2 

 ev, 
L
v2

  – 
L
v1

  = 2 

 ev, L ( )1
v2

  
1
v1

  = 2 

 ev, L ( )1
362

  
1

5200
  = 2 

 ev, L  2.57  103 = 2 

 ev, L = 
2

2.57  103  

   = 778.17 m 

 ˆjvnvi cvBGci Š`NÆÅ = 778.17 m 

cÉk²28  
 v = 350 ms–1 

P gvaÅg 

v = 400 ms–1 

Q gvaÅg  
P I Q gvaÅGg Ziã‹`GNÆÅi cv^ÆKÅ 0.4 m| 

wkLbdj-6 I 7 
K. Aby‹`NÆÅ Ziã KvGK eGj? 1 
L. evqy AGcÞv cvwbGZ kGõi ˆeM ˆewk ˆKb? 2 
M. Q gvaÅGg kGõi chÆvqKvj KZ? 3 
N. P I Q gvaÅGg kõwUi 30 wU KÁ·Gbi RbÅ AwZKÌv¯¦ 

`ƒiGZ½i cv^ÆKÅ KZ nGe? MvwYwZKfvGe ˆ`LvI| 4 
28 bs cÉGk²i Dîi 

K  ˆh Ziã gvaÅGgi KÁ·Gbi w`GKi mvG^ mgv̄ ¦ivjfvGe AMÉmi nq 
ZvGK Aby‹`NÆÅ Ziã eGj| 

L  evqy AGcÞv cvwbi NbZ½ ˆewk nIqvq cvwbGZ kGõi ˆeM ˆewk| 

Avgiv Rvwb, kõ mçvjGbi RbÅ gvaÅGgi cÉGqvRb ‰es evqyi 
Zzjbvq cvwbi wÕ©wZÕ©vcKZv agÆ AGbK ˆewk| ZvB ‰KB 
KÁ·vGâi kõ hLb evqy I cvwbi gaÅ w`Gq Mgb KGi, ZLb evqyi 
Zzjbvq cvwbGZ m†Ó¡ Ziã‹`NÆÅ e†nîi gvGbi nq| ZvB v =  
mƒòvbymvGi KÁ·vâ () aË‚e ^vKvq evqy AGcÞv cvwbGZ kGõi ˆeM 
ˆewk nq| 

M  DóxcGKi Z^ÅvbymvGi,  
 P gvaÅGg kGõi ˆeM, vP = 350 ms–1 

 Q gvaÅGg kGõi ˆeM, vQ = 400 ms–1 
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 P I Q gvaÅGg Ziã Š`GNÆÅi cv Æ̂KÅ, P ~ Q = 0.4 m 

ˆhGnZz vQ > vP ‰es KÁ·vâ () aË‚egvGbi 

  v =  mƒòvbymvGi, Q > P 

  Q – P = 0.4 m 

ev,  
vQ


 – 

vP


 = 0.4 m  

ev,  
vQ – vP


 = 0.4 m 

ev,  
400ms–1 – 350 ms–1


 = 0.4 m  

   = 
50 ms–1

0.4 m
 = 125 Hz = 125 s–1 

 Q gvaÅGg kGõi chÆvqKvj, T = 
1


 = 

1
125 s–1 = 0.008 s (Ans.) 

N  P I Q gvaÅGg ‰KB aiGbi Ziã mçvwjZ nIqvq ‰ 

Ziã«¼Gqi KÁ·vâ ‰KB| gvaÅg«¼Gq kGõi ˆeM wf®² nIqvq 

‰G`i Ziã‹`GNÆÅ cv^ÆKÅ nGe|  

P gvaÅGg kGõi 30 wU KÁ·Gbi RbÅ AwZKÌv ¦̄ ƒ̀iZ½ = 30P 

‰es Q gvaÅGg kGõi 30 wU KÁ·Gbi RbÅ AwZKÌv¯¦ `ƒiZ½ = 30Q 

 P I Q gvaÅGg kGõi 30 wU KÁ·Gbi RbÅ AwZKÌv ¦̄ `ƒiGZ½i 

cv^ÆKÅ = 30Q – 30P 

 = 30 (Q – P) 

 = 30  0.4 m [DóxcK nGZ, Q  P = 0.4 m] 
 = 12 m 

AZ‰e, P I Q gvaÅGg kõwUi 30wU KÁ·Gb AwZKÌv¯¦ `ƒiGZ½i 

cv^ÆKÅ 12 m| 

cÉk²29 bwgZv ‰KwU ^vgv Nwoi mvnvGhÅ KzGci gyL ˆ^GK eÕ§wU 

ˆdGj ˆ`qvi gynƒZÆ ˆ^GK eÕ§wUi cvwbGZ cZGbi kõ KvGb Avmv 

chÆ ¦̄ mgq ˆiKWÆ Kij 4.21s 

 

g = 9.8 ms–2 
78 m 

cvwb 

K„c 

 
wkLbdj-6 I 7 

K. kGõi cÉwZa»wb Kx? 1 

L. kõ`ƒlY ejGZ Kx eyS? eYÆbv Ki| 2 

M. KZ mgGq cv^i eÕ§wU cvwbGK Õ·kÆ KiGe? 3 

N. DóxcGKi Z^Å ˆ^GK H Õ©vGbi mwVK Zvcgvòv wbYÆq 

mÁ¿e wK- bv MvwYwZK hywÚmn DcÕ©vcb Ki| 4 

29 bs cÉGk²i Dîi 

K  hLb ˆKvGbv kõ gƒj kõ ˆ^GK Avjv`v nGq gƒj kGõi cybive†wî 

KGi, ZLb H cÉwZdwjZ kõGK cÉwZa»wb eGj|  

L  wewf®² Drm ˆ^GK Drc®² ˆRvivGjv ‰es AcÉGqvRbxq kõ hLb 

gvbyGli mnbkxjZvi gvòv QvwoGq weiwÚ NUvq I Õ¼vGÕ©Åi ÞwZmvab 

KGi ZLb ZvGK kõ `ƒlY eGj| kõ `ƒlGYi dGj Õ¼vÕ©ÅRwbZ 

gvivñK mgmÅvi m†wÓ¡ nGZ cvGi|  

M  gGb Kwi,  cv^i L´£wU t sec ci cvwbGK Õ·kÆ KGi| 

Avgiv Rvwb, 

 h = ut + 
1
2

 gt2 

ev,  78 = 0  t + 
1
2
  9.8  t2 

‰LvGb, 

cv^i LG´£i Avw`GeM, u = 0 ms1  

AwZKÌv ¦̄ DœPZv, h = 78 m 

AwfKlÆR Z½iY, g = 9.8 ms2 

ev,  78 = 4.9 t2 

  t = 3.99 sec 

myZivs, cv^i L´£wU 3.99 sec ‰ cvwbGK Õ·kÆ KGi| (Ans.) 

N  ‰LvGb, 
cv^iwU cvwbGZ cwZZ nGZ cÉGqvRbxq mgq, t =3.99s 

cv^i cwZZ nGZ I kõ KvGb AvmGZ ˆgvU cÉGqvRbxq mgq, t = 

4.21s 

 kõ KvGb AvmGZ cÉGqvRbxq mgq, t = t  t = (4.21  3.99)s 

 = 0.22s 

kGõi AwZKÌv ¦̄ ƒ̀iZ½ , s = 78 m 

gGb Kwi, evqyGZ kGõi ˆeM = v ms1 

Avgiv Rvwb, 
 s = vt 

ev,  v = 
s
t
  

ev,  v = 
78

0.22
  

  v = 354.55 ms1 

Avevi, 0C Zvcgvòvq evqyGZ kGõi ˆeM v = 332 ms1 

gGb Kwi, H Õ©vGbi Zvcgvòv T(K) 

Avgiv Rvwb, V  T 

  
V
V0

 = 
T
T0

 

 ev, 
T
T0

 = ( )v
v0

2

 

  T = T0( )v
v0

2

 

   = 273  ( )354.55
332

2

 

   = 311.3 K 

   = (311.3  273) K 

   = 38.3 C 

 H Õ©vGbi Zvcgvòv = 38.3C 

myZivs, DóxcGKi Z^Å nGZ H Õ©vGbi mwVK Zvcgvòv wbYÆq mÁ¿e 
‰es Zv 38.3C. 

cÉk²30 134ms–1 MwZGeGM Abyf„wgK ˆiLv eivei Do ¦̄ ‰KwU wegvb 

ˆ^GK eyGjU ˆQvov nj| f„-c†Ó¡ ˆ^GK cÉwZdwjZ cÉwZa»wb 4s ci 
cvBjU ÷bGZ cvGi| evqyGZ kGõi ˆeM 341ms–1| wkLbdj-6 I 7 

K. KÁ·vâ KvGK eGj? 1 
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L. mKj Õ·±`b MwZB chÆvqe†î MwZ, wK §̄ mKj chÆvqe†î 
MwZ Õ·±`b MwZ bq| 2 

M. H Õ©vGb H mgqKvi Zvcgvòv wbYÆq Ki| 3 
N. DóxcGKi Z^Å ˆ^GK f„-c†Ó¤ ˆ^GK wegvGbi DœPZv wbYÆq 

Kiv mÁ¿e wK? MvwYwZKfvGe weGkÏlY Ki| 4 
30 bs cÉGk²i Dîi 

K  ˆKvGbv Õ·±`biZ KYv cÉwZ ˆmGKG´£ ˆh KqwU cƒYÆÕ·±`b mÁ·®² 
KGi ZvGK KÁ·vsK eGj| 

L  mKj Õ·±`b MwZB chÆve†î MwZ, KviY Õ·±`b MwZ mÁ·®² 
eÕ§KYv wbw Æ̀Ó¡ mgq cici ‰i MwZcG^i wbw`ÆÓ¡ we±`yGK ‰KB w`K 
nGZ ‰KB ˆeGM AwZKÌg KGi| ZGe Õ·±`b MwZ nGZ nGj MwZc^ 
mij‹iwLK nGZ nGe| chÆve†î mKj eÕ§i MwZc^ mij ŠiwLK nq 
bv, ˆhgb mƒGhÆi Pviw`GK c†w^exi MwZ chÆve†î nGjI ‰wU mij 
ŠiwLK bq| ZvB ejv nq, mKj Õ·±`b MwZB chÆve†î MwZ, wK §̄ 
mKj chÆve†î MwZ Õ·±`b MwZ bq|  
M  ˆ`Iqv AvGQ, 

evqyGZ kGõi ˆeM, v = 341 ms–1  

ˆei KiGZ nGe, Zvcgvòv, T = ? 

Avgiv Rvwb, 0C Zvcgvòvq evqyGZ kGõi ˆeM, vo = 332ms–1  

‰es cÉwZ C Zvcgvòv e†w«¬i RbÅ evqyGZ kGõi ˆeM 0.6ms–1 

cwigvY e†w«¬ cvq| 

ZvnGj TC Zvcgvòvq evqyGZ kGõi ˆeM, v = vo + 0.6  T  

kZÆ gGZ, vo + 0.6  T = 341 

ev, 332 + 0.6  T = 341 

ev, 0.6  T = 341  332 = 9 

 T =  
9

0.6
  = 15C (Ans.) 

N   
 

x x 

y 

f„wg 

wegvGbi P„ov ¦̄ 
AeÕ©vb 

wegvGbi Avw` 
AeÕ©vb 

2y 

AvMZ kõ 

cÉwZdwjZ 
kõ 

h 

 
IcGivÚ wPòvbymvGi, 2y = wegvGbi MwZGeM  mgqKvj  

 = 134ms–1  4sec = 536m 

 y =  
536m

2
  = 268m  

x + x = 2x = kõ KZ‡ÆK ˆgvU AwZKÌv¯¦ `ƒiZ½ 

 = kGõi MwZGeM  mgqKvj 

 = 341ms–1  4sec = 1364m 

 x =   
1364m

2
  = 682m  

 f„wg nGZ wegvGbi DœPZv, h = x2  y2   

 = 6822  2682  = 627.14m 

myZivs DóxcGKi Z^Å ˆ^GK f„-c†Ó¤ ˆ^GK wegvGbi DœPZv wbYÆq Kiv 

mÁ¿e| 

cÉk²31  

 

 

 

 

 

 
 

wPGò m†Ó¡ kGõi Ziã‹`NÆÅ h^vKÌGg 1 I 2 ‰es ‰G`i KÁ·vsGKi 

cv^ÆKÅ 6 Hz. A ˆZ kGõi cÉwZa»wb ˆkvbvi mgq 0.11 ˆmGK´£| 
wkLbdj-6 I 7  [dwi`cyi wRjv Õ•zj] 

K. ZxßZv KvGK eGj? 1 

L. kGõi ˆeM I Ziã Š`GNÆÅi gGaÅ mÁ·KÆ Õ©vcb Ki| 2 

M. A ˆ^GK cÉwZdjGKi `ƒiZ½ wbYÆq Ki| 3 

N. DóxcGKi ˆKvbwU ˆ^GK m†Ó¡ kõ gvbyGli cGÞ ˆkvbv mÁ¿e? 

MvwYwZK hywÚmn eÅvLÅv Ki| 4 

31 bs cÉGk²i Dîi 

K  myihyÚ kGõi ˆh ŠewkÓ¡Å w`Gq ‰KB cÉveGjÅi LvG`i myi ‰es 

Pov myGii gGaÅ cv^ÆKÅ eySv hvq ZvGK ZxÞ°Zv eGj| A 

L  ‰KwU cƒYÆKÁ·b mÁ·®² KiGZ ˆh mgq jvGM ˆmwUB chÆvqKvj 

(T) ‰es ˆmB mgGq Ziã ˆhUzKz `ƒiZ½ AwZKÌg KGi ˆmUvB nGœQ 

Ziã‹`NÆÅ ()| Avevi, cÉwZ ˆmGKG´£ ‰KUv Ziã ˆhUzKz `ƒiZ½ 

AwZKÌg KGi ˆmUvB nGœQ ZiGãi ˆeM (v) A 

T ˆmGKG´£ Ziã AwZKÌg KGi  `ƒiZ½ 

 1 ˆmGKG´£ Ziã AwZKÌg KGi 

T

  `ƒiZ½ 

Avevi, ˆeGMi msævbymvGi 1 ˆmGKG´£ AwZKÌv ¦̄ `ƒiZ½B nGjv ˆeM| 

A^Ævr v = 

T

; wK §̄ KÁ·vâ,  = 
1
T

 

 v = ; KÁ·vâ aË‚e nGj, v   

A^Ævr, kGõi ˆeM Ziã‹`GNÆÅi mgvbycvwZK| 

M   A 

Avgiv Rvwb, 

 v  T 

ev, 
v1

v2
 = 

T1

T2
 

ev, v2 = v1 
T1

T2
 

 = 332  
293
273

 

 = 343.95 ms1 

‰LvGb, 

cÉgvY Zvcgvòv, T1 = 0C 

 = 273 K 

cwiewZÆZ Zvcgvòv, 
 T2 = 20C 

      = 293 K 

0C Zvcgvòvq kGõi ˆeM,  
v1 = 332 ms1 

20C Zvcgvòvq kGõi ˆeM, v2 = ? 

A 

B 

evqyi Zvcgvòv 20C 

c
ÉwZ

d
jK

 c
†Ó¤
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Avevi, 

Avgiv Rvwb, 

s = 
vt
2

 

 = 
343.95  0.11

2
 

 = 18.917 m (Ans.) 

Avevi ‰LvGb, 

kGõi ˆeM, v = 343.95 ms–1 

cÉwZa»wb ˆkvbvi mgq, t = 0.11 s 

cÉwZdjGKi ƒ̀iZ½, s = ? 

 

N  gGb Kwi, A ‰i kGõi KÁ·vâ, 1 A 

‰es B ‰i kGõi KÁ·vâ, 2 

DóxcGKi wPò nGZ cvB, 41 = 32 

 ev, 1 = 
3
4
 2 

ˆhGnZz 1 < 2, myZivs 1 > 2 

 1  2 = 6 Hz ............ (i) 

Avevi, 1 = 
3
4
 2 

 ev, 
v

1
 = 

3
4

  
v

 2
 



 v =  ev  =  

v

 
 

 ev, 
2

 1
 = 

3
4
 

 ev, 2 = 
3
4

 1 ................ (ii) 

2 ‰i gvb (i) ‰ ewmGq cvB, 

 1   
3
4

 1 = 6 

 ev, 
1

4
 = 6 

 1 = 24 Hz 

‰es 2 = 
3
4

  24 = 18 Hz 

‰LvGb, 1 > 20 Hz wK §̄ 2 < 20Hz 
myZivs, DóxcGKi A nGZ Drc®² kõ gvbyGli cGÞ ˆkvbv mÁ¿e nGe 
wK §̄ B nGZ m†Ó¡ kõ gvbyGli cGÞ ˆkvbv mÁ¿e bq| 

 

 
m†Rbkxj cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²32 

 1m 

B 

16.6m
A 

evqyi Zvcgvòv = 40C 

kGõi KÁ·vâ = 1200Hz 
 

wkLbdj-2 I 4  [iscyi KÅvGWU KGjR] 

K. KÁ·vâ KvGK eGj? 1 
L. cvwbi ˆXD ˆKb AbycÉÕ© Ziã? eÅvLÅv KGiv| 2 
M. kGõi Ziã‹`NÆÅ wbYÆq KGiv|  3 
N. A we±`y ˆ^GK kõ Drc®² KiGj B we±`yGZ cÉwZa»wb ˆkvbv 

hvGe wK? MvwYwZK hywÚmn ˆZvgvi gZvgZ `vI|  4 
32 bs cÉGk²i Dîi 

K  cÉwZ ˆmGKG´£ ˆKvb ZiGãi hZàGjv cƒYÆ KÁ·b m†wÓ¡ nq ZvGK 
ZiGãi KÁ·vâ eGj| A 

L  cvwbi ˆXD AbycÉÕ© Ziã| KviY ‰B Ziã cvwbi KYvi 
Õ·±`Gbi w`GKi mvG^ mgGKvGY AMÉmi nq ‰es ZiGã chÆvqKÌGg 
ZiãkxlÆ I Ziãcv` ^vGK| A 

 mycvi wUc&m: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  Zvcgvòv e†w«¬i mvG^ kGõi ˆeM Kxi…Gc e†w«¬ cvq? 

N  cÉwZa»wb ˆkvbvi RbÅ kZÆ Kx?  

cÉk²33 cyKzGii wÕ©i cvwbGZ ‰KRb evjK ‰KwU ej nGZ aGi 

cvwbGZ ‰KB RvqMvq `vwoGq evi evi DVvbvgv KivGœQ| ejwU 
DVvbvgv KivGbvi RvqMvq ˆh AvGjvob m†wÓ¡ nq Zv H RvqMvq 

Ave«¬ bv ˆ^GK Pvwiw`GK cGo ‰es KvjKÌGg cyKzGii mgMÉ AsGk 
weÕ¦‡Z nq| ej DVvbvgv Kivi Õ©vb ˆ^GK AvMZ ˆXDàGjv ‰es cGi 
avØv ˆLGq wdGi Avmv ˆXDàGjv ciÕ·i wgwjZ nGq ‰KwU jwº¬ 
cÉwZwKÌqv m†wÓ¡ KGi| cvwbGZ ej DVvbvgvi mgq ˆh kGõi m†wÓ¡ nq 
Zvi Ziã Š`NÆÅ 8.75 cm| DGÍÏLÅ evqy I cvwbGZ kGõi Ziã `Ë‚wZ 
332msƒ1 I 1452.5 msƒ1| wkLbdj-3 

K. kGõZi KÁ·Gbi mxgv KZ? 1 

L. cyKzGii wÕ©i cvwbGZ wXj ˆQuvov nGj Drc®² Ziã Kx 

aiGbi eÅvLÅv Ki| 2 

M. ej KZ‡ÆK m†Ó¡ kGõi (evZvGm) Ziã Š`NÆÅ I KÁ·vâ 

wbYÆq Ki| 3 

N. evjK KZ‡ÆK m†Ó¡ Ziã ‰KwU AbycÉÕ© Ziã-‰i 

h^v^ÆZv wbi…cY Ki| 4 

33 bs cÉGk²i Dîi 

K  kGõZi KÁ·Gbi mxgv nGœQ 1 Hz ˆ^GK 20 Hz| 

L  cyKzGii cvwbGZ wXj ˆdjv nGj Drc®² Ziã nGjv AbycÉÕ© 

Ziã| ‰GÞGò cvwbi KYvi Õ·±`b nq DjÁ¼ eivei wK §̄ Ziã 

AvbyfƒwgKfvGe mçvwjZ nq| A Æ̂vr gvaÅGgi KYvàGjvi Õ·±`b I 

Ziã mçvjGbi w`K ciÕ·i jÁ¼| myZivs ‰ aiGbi Ziã nGjv 

AbycÉÕ© Ziã| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  evqy I cvwbGZ kGõi Ziã `Ë‚wZ 332ms1 I 1452.5ms1| 

cvwbGZ Ziã Š`NÆÅ 8.75cm nGj evqyGZ ZiãwUi Ziã‹`NÆÅ I 

KÁ·vsK wbYÆq Ki| 

N  AbycÉÕ© ZiGãi ŠewkÓ¡Å ˆjL| 
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cÉk²34 Awf ỳcyGi Õ•zj ˆ^GK ˆdivi cG^ wccmvq KvZi nGq 

coj| ˆm ‰KwU Kzqvi avGi ‰KwU iwk I evjwZ ˆ`LGZ ˆcj| 
ivwkwU 40 wgUvi jÁ¼v| cvwb DGîvjGbi RbÅ hLb ˆm evjwZwUGK 
Kzqvi gGaÅ ˆdjGZ ˆMj ZLb ˆmwU Kzqvi gyGL avØv ˆjGM kõ nj 
‰es 0.6 ˆmGK´£ cGi ˆmB kGõi cÉwZa»wb ˆkvbv ˆMj| H mgq 
Zvcgvòv wQj 30 ˆm.| wkLbdj-4 

K. Ziã kxlÆ Kx? 1 
L. kõ Kx aiGbi Ziã? eÅvLÅv Ki|  2 
M. Kzqvi MfxiZv wbYÆq Ki| 3 
N. hw` kõ 0.2 ˆmGK´£ ci wdGi AvGm ZvnGj cvwb 

DGîvjGbi RbÅ ZvGK Kx eÅeÕ©v MÉnY KiGZ nGe? 4 
34 bs cÉGk²i Dîi 

K   AbycÉÕ© ZiGãi mGeÆvœP we± ỳGK ZiãkxlÆ eGj| 
L  kõ gvaÅg Qvov mçvwjZ nGZ cvGi bv| myZivs ‰wU ‰KwU 
hvw¯̈K Ziã| Z ỳcwi, kõ gvaÅGg msGKvPb I cÉmviY Drc®² KGi 
mçvwjZ nq ‰es kGõZiGãi w`K gvaÅGgi KYvàGjvi Õ·±`Gbi 
w`GKi mgv¯¦ivj| ZvB ‰wU ‰KwU hvw¯̈K Aby‹`NÆÅ Ziã| ‰i…c 
ZiGãi ˆÞGò ‰KwU msGKvPb I ‰KwU cÉmviY wgGj Ziã‹`NÆÅ 
MwVZ nq|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 
M  30C Zvcgvòvq kõ 0.6 sec ‰ KZ ƒ̀iZ½ AwZKÌg KiGe wbYÆq Ki| 
N  30C Zvcgvòvq ‰KwU kõ ‰KwU Kzqvi cvwbGZ cÉwZdwjZ nq 
0.2 sec ‰ wdGi AvGm| Kzqvi MfxiZv KZ? 
cÉk²35 

 
 

D 

C 
B 

d 
A 

17m  
wPGò A I B `yBwU wbw Æ̀Ó¡ Õ©vb ‰es CD ‰KwU DuPz cvnvo| 
A AeÕ©vGb `uvwoGq cÉwZa»wb ÷bvi RbÅ ‰KRb evjK ˆRvGi 
wPrKvi Kij ‰es 2s ci cÉwZa»wb ÷bGZ ˆcj| ‰evi cvnvGoi 
w`GK ‰KUz ‰wMGq wMGq B AeÕ©vGb `uvwoGq ‰KBfvGe ˆRvGi 
wPrKvi w`j| wK §̄ ‰evi cÉwZa»wb ÷bGZ ˆcj bv| DGj−LÅ H 
mgGq H Õ©vGbi evqyi Zvcgvòv wQj 30C| wkLbdj-4 I 6  

K. cÉwZa»wb ˆKb m†Ó¡ nq? 1 
L. kGõvîi I kGõZi Ziã ejGZ wK eyS? 2 
M. A AeÕ©vb nGZ C AeÕ©vGbi ƒ̀iZ½ wbYÆq Ki| 3 
N. B AeÕ©vGb ùvwoGq evjKwUi cÉwZa»wb ÷bGZ bv cvivi 

KviY MvwYwZK hywÚmn evLÅv Ki| 4 

32 bs cÉGk²i Dîi 

K   kGõi cÉwZdjGbi KviGY cÉwZa»wb m†wÓ¡ nq  
L  DrGmi KÁ·vâ 20Hz ˆ^GK 20,000 Hz ‰i gGaÅ mxwgZ 
^vKGjB ˆKej Avgiv kõ ÷bGZ cvB| ‰GK kÉveÅZvi cvÍÏv eGj| 

ZiGãi cvÍÏv 20,000 Hz ‰i ˆPGq ˆewk nGj ZvGK kGõvîi Ziã 
eGj ‰es cvÍÏv 20 Hz ‰i Kg nGj ZvGK kGõZi Ziã eGj| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 
M  30C Zvcgvòvq bƒÅbZg KZ ƒ̀iGZ½ kGõi cÉwZa»wb ˆkvbv hvGe|  
N  30C Zvcgvòvq kGõi cÉwZ a»wb ÷bGZ bƒÅbZg ƒ̀iZ½ 17.5m 
nIqv cÉGqvRb weGkÏlY Ki| 

cÉk²36  

Ziã‹`NÆÅ (m) 0.7 1.0 1.5 2.5 4.0 

KÁ·vsK (Hz) 460 320 210 130 80 

‰KwU dÅvÙwii AÅvjvGgÆi Drm nGZ 120m `ƒGi AewÕ©Z ‰K eÅwÚ 
Zvi Nwoi mgq wVK KiGjv| H w`Gbi Zvcgvòv 30C 

wkLbdj-6 

K. cÉwZa»wb KvGK eGj? 1 
L. kGõi ZxeËZv 2 Wm–2 ejGZ Kx ˆevSvq? 2 
M. dÅvÙixi Nwoi Zzjbvq H eÅwÚi Nwoi mgGq KZ ˆmGK´£ 

ò‚wU ^vKGe wbYÆq Ki| 3 
N. DóxcGKi AvGjvGK ‘Ziã‹`NÆÅ ebvg KÁ·vsK’ ˆjLwPòwU 

AsKb Ki| ‰es 200Hz KÁ·vsGKi RbÅ kGõi ˆeM wbYÆq 
Ki| 4 

36 bs cÉGk²i Dîi 

K  hLb ˆKvGbv kõ gƒj kõ ˆ^GK Avjv`v nGq gƒj kGõi cybive†wî 

KGi ZLb H cÉwZdwjZ kõGK cÉwZa»wb eGj|  

L  kGõi ZxeËZv 2 Wm–2 ejGZ eySvq, kõ weÕ¦vGii AwfgyGL 

jÁ¼fvGe ivLv 1m2
  ˆÞòdGji gaÅw`Gq 1s ‰ 2J cwigvY kõ kwÚ 

cÉevwnZ nq|   

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  ‰KwU dÅvÙwii AÅvjvGgÆi Drm nGZ 120m `ƒGi AewÕ©Z ‰K 

eÅwÚ Zvi Nwoi mgq wVK KiGj Zvi Nwoi mgGq KZ ˆmGK´£ ò‚wU 

^vKGe| wbYÆq KGiv| 

N  kGõi Ziã‹`NÆÅ ebvg KÁ·vâ ˆjLwPò Aâb Ki| ‰KwU 

kGõi Ziã‹`NÆÅ 1.6m I KÁ·vâ 200Hz nGj kGõi ˆeM KZ 

nGe? 

cÉk²37 wbGÁ² `ywU ˆiwWI ˆÕ¡kGbi wÕ·Kvi nGZ Drc®² 

kõZiGãi Ziã‹`NÆÅ I KÁ·vsK ˆ`Iqv nj  

ˆiwWI ˆÕ¡kb Ziã‹`NÆÅ () KÁ·vsK () 

A 2.15 m 480Hz 

B 7.25 cm 300 Hz 

wkLbdj-6 
K. AbycÉÕ© ZiGãi meÆwbÁ² we± ỳGK Kx eGj? 1 

L. mKj Õ·±`bB chÆvqe†î MwZ wK §̄ mKj chÆvqe†î MwZB 

Õ·±`b bq eÅvLÅ KGiv| 2 

M. ˆiwWI ˆÕ¡kb-A ‰i chÆvqKvj wbYÆq KGiv| 3 

N. ˆiwWI ˆÕ¡kb A- ‰es ˆiwWI ˆÕ¡kb B-‰i Drc®² Ziã 

ˆeGMi Zzjbv Ki| 4 
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37 bs cÉGk²i Dîi 

K  AbycÉÕ© ZiGãi meÆwbÁ² we± ỳGK Ziã cv` eGj| 

L  ˆKvGbv MwZkxj eÕ§KYvi MwZ hw` ‰gb nq ˆh, ‰wU ‰i 

MwZcG^i ˆKvGbv wbw`ÆÓ¡ we±`yGK wbw`ÆÓ¡ mgq cici ‰KB w`K 

ˆ^GK AwZKÌg KGi ZGe ˆmB MwZGK chÆvqe†î MwZ eGj| chÆvqe†î 

MwZ e†îvKvi, Dce†îvKvi ev mij‹iwLK nGZ cvGi| ˆhgb Nwoi 

KuvUvi MwZ, Še ỳÅwZK cvLvi MwZ| wK §̄ hw` ˆKvGbv chÆvqe†î 

MwZmÁ·®² eÕ§ chÆvqKvGji AGaÆK mgq ˆh ˆKvGbv ‰Kw`GK ‰es 

evwK AGaÆK mgq wecixZ w`GK PGj ZGe ‰ aiGbi MwZGK Õ·±`b 

MwZ eGj| ˆhgb@ mijG`vjGKi MwZ|  

myZivs DcGii ZG^Åi AvGjvGK ejv hvq ˆh, mKj Õ·±`bB 

chÆvqe†î MwZ wK¯§ mKj chÆvqe†î MwZB Õ·±`b bq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  300Hz KÁ·vsK wewkÓ¡ ZiGãi Ziã Š`NÆÅ 1.15m nGj 

chÆvqKvj KZ?  

N  480 Hz KÁ·v›K wewkÓ¡ ‰KwU myi kjvKv evZvGm ˆKvb ‰K 

mgGq 72.5 cm Zi›M Š`NÆÅ wewkÓ¡ Zi›M m†wÓ¡ KGi| H mgGq 

evZvGm kGõi ˆeM wbYÆq Ki| 

cÉk²38  
 

msGKvPb 
1m 

R (cÉwZdjb) 
S 

(Drm) evqy gvaÅg cÉmviY 

Zvcgvòv 253K  
wkLbdj-6 I 7 

K. Ziã Š`NÆÅ KvGK eGj? 1 
L. AvBwm eÅenvGii myweav wK? 2 
M. DóxcGKi Z^Å nGZ kGõi KÁ·vsK wbYÆq Ki| 3 
N. S I R ‰i gaÅeZÆx ƒ̀iZ½ 50m nGj evqy, cvwb, ˆjvnvGZ 

cÉwZa»wb ˆkvbvi mÁ¿veÅZv MvwYwZKfvGe weGkÏlY Ki| 4 
38 bs cÉGk²i Dîi 

K  Ziã mçvjbKvix ˆKvGbv KYv ˆh mgGq ‰KwU c„YÆ KÁ·b 
mÁ·®² KGi H mgGq Ziã ˆh `ƒiZ½ AwZKÌg KGi ZvGK Ziã Š`NÆÅ 
eGj|  
L  eZÆgvGb ‰KwU ‰KK AvBwm wPc jÞ jÞ Dcvsk aviY KiGZ 
cvGi hv eü RwUj wWfvBm ev h¯¨ PvjvGZ eÅen†Z nq| AvBwm’i 

myweavàGjv nj 
i.  AvKvGi AZÅ¯¦ Þz`Ë| 
ii.  AwZ mvgvbÅ ZvckwÚ Drc®² KGi| 
iii.  jÞ jÞ wnmve wbKvk ‰K ˆmGK´£ KGi w`GZ cvGi| 
iii.  `vGg AZÅ¯¦ mÕ¦v|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe 

M  30 C Zvcgvòvq evZvGm m†Ó¡ 2 cm Ziã‹`NÆÅ wewkÓ¡ kGõi 
KÁ·vâ wbYÆq Ki|  
N  Drm I cÉwZdjGKi gaÅeZÆx `yiZ½ 18.4 m nGj cÉwZa»wb ÷bGZ 

PvBGj evZvGmi Zvcgvòv mGeÆvœP KZ ^vKGZ cvGi MvwYwZKfvGe 
eÅvLÅv Ki|  
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²39 
 

h = 22m

h1 = 5m cvwb 

 

 
wPGò ‰KwU Kzc ˆ`LvGbv nGjv ‰es Ici nGZ ˆKvGbv h¯¨ «¼viv kõ 
m†wÓ¡ Kiv nGœQ| H w`Gbi Zvcgvòv 30C| wkLbdj-4 

K. Ziã cv` KvGK eGj?  1 
L. mKj Õ·±`b MwZB chÆve†î MwZ wK¯§ mKj chÆve†î MwZ 

Õ·±`b MwZ bq@ eÅvLÅv Ki| 2 
M. cÉ`î wPGò cÉwZa»wb ˆkvbv hvGe wK-bv wbYÆq Ki| 3 
N. hw` h1 nËvm e†w«¬ nq ZGe Kx Kx kZÆ AvGivc KiGj meÆ`vB 

cÉvq cÉwZa»wb ˆkvbv hvGe gZvgZ `vI| 4 

cÉk²40 Zvcgvòv e†w«¬i mvG^ mvG^ kGõi `Ë‚wZ ˆeGo hvq| cixÞv 
KGi ˆ`Lv ˆMGQ 1C ev 1K Zvcgvòvi e†w«¬ ev nËvGmi dGj kGõi 
`Ë‚wZ cÉvq 0.6 ms–1 e†w«¬ ev nËvm cvq| ‰K eÅwÚ 4 ms–1 mgGeGM 
ˆ`ŒovGZ ˆ`ŒovGZ ‰KwU ceÆZ nGZ 2 km `ƒGi ^vKvi mgq e±`yK 
nGZ àwj QuyGo| H Õ©vGbi Mo Zvcgvòv 25C | wkLbdj-4 I 7 

K. 0C Zvcgvòvq Õ¼vfvweK PvGc ÷Ó• evqyGZ kGõi Ë̀‚wZ KZ ? 1 
L. kGõi `Ë‚wZ ebvg Zvcgvòv ˆjL Aâb KiGj wKi…c ˆjL 

cvIqv hvGe? 2 
M. DÚ Zvcgvòvq H Õ©vGb kGõi `Ë‚wZ wbYÆq Ki| 3 
N. eÅwÚwU KLb ‰es ˆKv^vq kGõi cÉwZa»wb ÷bGe weGkÏlY 

Ki|  

cÉk²41 K„Gc wbwÞµ¦ ‰KwU cv^i cvwbi DcwiZGj 29.4 ms1 
ˆeGM AvNvZ KGi| cv^iwU wbGÞGci 3.33 s cGi cvwbi kõ ˆkvbv 
ˆMGjv| DGÍÏLÅ ˆh 0C Zvcgvòvq evZvGm kGõi ˆeM 332ms1| 

wkLbdj-5 [ivRkvnx KGjwRGqU Õ•zj] 

K. hvw¯̈K Ziã Kx? 1 
L. evqy gvaÅg AGcÞv cvwbGZ kGõi ˆeM ˆewk ˆKb? 2 
M. KzGci MfxiZv wbYÆq KGiv| 3 
N. DóxcGKi NUbvq kGõi MwZGeGMi ˆKvGbv cwieZÆb NGUGQ 

Kx? weGkÏlY KGiv|  4 

cÉk²42  
 

 Ziã cÉevGni w`K 
A B 

C D 

4m 

 
wkLbdj-6 

K. kõ ˆKvb aiGbi Ziã? 1 
L. ZiãwUi `kv eÅvLÅv Ki| 2 
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M. ZiãwU 2sec I 435m `ƒiZ½ AwZKÌg KiGj KÁ·vâ 
wbYÆq Ki| 3 

N. ZiãwUi weÕ¦vi ‰KB ˆiGL Ziã Š`NÆÅ AGaÆK Kiv nGj 
ZiãwUi ˆeM I KÁ·vˆâi ˆeM I KÁ·vGâ wK 
cwieZÆb nGe weGkÏlY Ki| 4 

cÉk²43 
 A

S

d

B  

S = kõ Drm 
AB = cÖwZdjK 
d = S ˆ^GK AB cÉwZdjGKi ƒ̀iZ½ wkLbdj-6 I 7 

K. kGõi ZxÞÄZv Kx? 1 
L. gƒja»wb I cÉwZa»wb ˆkvbvi gaÅeZÆx mgGqi cv^ÆKÅ 0.1sec 

‰i Kg nGj cÉwZa»wb ˆkvbv hvGe bv ˆKb? 2 
M. 0C Zvcgvòvq kGõi ˆeM 332ms–1 nGj S I AB ‰i 

`ƒiZ½ bƒÅbZg KZ nGj kGõi cÉwZa»wb ˆkvbv hvGe wbYÆq 
Ki| 3 

N. 40C Zvcgvòvq cÉwZa»wb ÷bGZ nGj wK eÅeÕ©v wbGZ 
nGe? weGkÏlY Ki| 4 
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wb‡R‡K hvPvB Kwi 

 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. Ziã mçvjbKvix ˆKvb KYvi chÆvqKvj 

e†w«¬ ˆcGj wK NUGe? 

 K KÁ·vsK evoGe 

 L KÁ·vsK KgGe 

 M KÁ·vsK mgvb ^vKGe 

 N KÁ·vsK ˆ^Gg hvGe 

2. ˆKvGbv ˆiwWI ZiGãi mçvjGbi w`GKi 

mvG^ ‰B ZiGãi ˆKvGbv KYvi KÁ·Gbi 

w`K KZ wWwMÉ ˆKvY ŠZwi KGi? 
 K 45° L 90° 

 M 0° N 30° 

3.  

 

 

A 

  
 DcGii ZiãwUi mg`kv mÁ·®² we±`yàGjv 

nj @ 
 K A, B L B, D 

 M A, E N C, E 

4. PuvG`i gGaÅ kGõi ˆeM ˆKgb nGe? 

 K mGeÆvœP L meÆwbÁ² 

 M kƒbÅ N 332 ms1  

5. Ziã Õ©vbv¯¦wiZ KGi 

 K evqyi KYv L eÕ§ 

 M ej N kwÚ  

6. ev`yo ‰i kÉveÅZvi mGeÆvœP mxgv KZ? 
 K 20000 Hz L 35000 Hz 
 M 45000 Hz N 100000 Hz 

7. A I B myikjvKv `ywUi evZvGm KÁ·vsK 

h^vKÌGg 384 Hz ‰es 128 Hz| A I B 

myikjvKv `ywUi evZvGm Drc®² ZiGãi 

Š`GNÆÅi AbycvZ KZ? 
 K 2:5 L 1:3 

 M 5:2 N 3:1 

8. kGõi ˆKvbwU ˆewk nGj myi Pov nq? 

 K weÕ¦vi 

 L Ziã‹`NÆÅ 

 M chÆvqKvj  

 N KÁ·vsK 

9. 303K Zvcgvòvq kƒbÅ Õ©vGb kGõi ˆeM 

KZ? 

 K  0 ms1 L 332 ms1 
 M 350 ms1 N 1450 ms 

10. wbGPi ˆKvb ZiãwUi PjvPGji RbÅ ˆKvGbv 

gvaÅGgi cÉGqvRb nq bv? 

 K kõ Ziã 

 L hvw¯¨K Ziã 

 M ZvwoZ ˆPŒÁ¼K Ziã 

 N cvwb Ziã 

11. f„wgKGÁ·i dGj ‰es wbDwKÑqvi weGÕ¹viGY 

ˆKvb aiGbi Ziã Drc®² nq?  

 K kGõZi L kGõvîi 

 M 333Hz kõ N ej ZxeËZvi kõ 

12. Ziã KZ cÉKvi? 
 K 2 L 3 

 M 4 N 5 

13. AvGjvi Ziã ZGî½i D«¿veb KGib 

 K ˆÕ²j L nvBGMb 

 M ievUÆ üK N fb àGqwiK 

14. Ziã kxlÆ we±`yGZ Ziã ˆeM KZ?  

 K mGeÆvœP L meÆwbÁ² 

 M gaÅg  N kƒbÅ    

15. ‰KwU eÕ§ evZvGm ˆh kõ m†wÓ¡ KGi Zvi 

KÁ·vâ 1700 Hz nGj chÆvqKvj KZ? 

 K 5.88  10–4s L 5.88  10–9s 
 M 2.88  104s N 3.89  10–4 s  

16. eÕ§i ˆKvb NUbvi RbÅ kõ Drc®² nq?  

 K msGKvjb L cÉmviY  

 M KÁ·b N cvwbGZ Wzev  

17. 20C Zvcgvòvq kƒbÅgvaÅGg kGõi ˆeM 

KZ? 

 K 332 ms1 L 0 ms1 

 M 344 ms1 N .332 ms1  

18. msGKvPb cÉmviGYi gvaÅGg AMÉmi nq   

 i.  cvwbi Ziã ii. kõ Ziã 

 iii. wÕ·És ‰i Ziã 

 wbGPi ˆKvbwU mwVK?   

 K i I ii L ii I iii  

 M i I iii N i, ii I iii  

19. kõ ZiGãi 

 i.  cÉevGni w`K ‰es KÁ·Gbi w`K ‰KB 

 ii. ZxeËZv ZiGãi weÕ¦vGii mgvbycvwZK 

 iii. cÉwZdjb, cÉwZmiY I DcwicvZb mÁ¿e 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

wbGPi ZG Å̂i AvGjvGK 20-21 bs cÉGk²i Dîi `vI: 
 8 m 

f = 1000 Hz  
20. DcGivÚ ZiãwUi chÆvqKvj KZ? 
 K 8000 s L 250 s 

 M 125 s N 0.001 s  

21. ZiãwU 

 i.  ‰KwU AbycÉÕ© Ziã 

 ii. Ziã Š`NÆÅ 8 m 

 iii. ˆeM 4000 ms1 

 wbGPi ˆKvbwU mwVK?  

 K i L i I iii 

 M i I iii N i, ii I iii  

wbGPi wPGò S ‰KwU kõ Drm ‰es AB cvwbi 

c†Ó¤Zj| kGõi ˆeM 332 ms1 aGi wbGq ‰es 

Z^Å I wPGòi wfwîGZ 22 I 23 bs cÉGk²i Dîi 

`vI: 
 

 B 
 h = 10 m 

A

20 m 

s 

 

22. cvwbi DœPZv h ‰i gvb mGeÆvœP KZ chÆ¯¦ 

cÉwZa»wb ˆkvbv hvGe? 
 K 3.4 cm L 3.4 m 

 M 13.40 m N 13.40 cm  

23. cÉ̀ î wPGòi ˆÞGò cÉwZa»wb ÷bGZ KZ 

mgq cÉGqvRb nGe? 
 K 0.10 s L 0.12 s 

 M 0.14 s N 0.18 s  

wPòwU jÞ Ki ‰es 24 I 25 bs cÉk²i Dîi `vI: 

 

3.75103s 

1.8 m 

 
24. ZiãwUi KÁ·vsK KZ? 
 K 200 Hz L 300 Hz 

 M 400 Hz  N 500 Hz   

25. 1480m `ƒiZ½ AwZKÌgKvGj ZiãwUi KZwU 

cƒYÆ ZiGãi cÉGqvRb nGe? 
 K 2018 L 1028 

 M 1802 N 1280 



22   cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1. 

 

P 

ˆjvnvi `í 

KvGVi AvswU 

Q  
c`v^Æweævb wkÞK KÑvGk AbycÉÕ© Ziã eySvGZ wMGq Qvò-QvòxG`iGK 

we`ÅvjGqi cyKzGii NvGU wbGq ˆMGjb| wkÞK cyKzGii gGaÅ jÁ¼fvGe ‰KwU 

ˆjvnvi `í cyGZ w`Gjb| ˆjvnvi `Gí ‰KwU KvGVi AvswU cwoGq w`Gjb| 

AvswUwU cyKzGii ˆXD ‰i mvG^ mvG^ `Gíi gGaÅ Dci wbGP `yjGZ 

^vKGjv| 

K. kõ ˆKvb aiGbi Ziã? 1 

L. cÉwZa»wb cÉwZdjGbi RbÅ NGU eywSGq wjGLv| 2 

M. ZiãwUi weÕ¦vi KZ? (P I Q ‰i gaÅeZxÆ `ƒiZ½ 5.0cm)  3 

N. KvGVi AvswUi MwZi AeÕ©v ˆ^GK KxfvGe cÉgvY KiGe ˆh cvwbi ˆXD 

AbycÉÕ© Ziã?  4 

2. cÉevGji Õ¼MÆivRÅ evsjvG`Gki ˆm´ŸgvwUÆb «¼xc| wkÞv mdGi ‰KwU 

wkÞv^Æx `j ˆm´ŸgvwUÆb hvq| mgy`Ë ŠmKGZ ögGYi mgq Zviv 2km `ƒGi 

chÆUKG`i wbGq Avmv ‰KwU RvnvGRi mvBGib ÷bGZ cvq, hvi Ziã wPò 

wbÁ²i…c 

3.5m 

kõ Drm

evqyi Zvcgvòv 30C 

 

K. cÉwZa»wb Kx? 1 

L. kGõi ˆeM ˆKvb ˆKvb welGqi Dci wbfÆi KGi? eÅvLÅv KGiv| 2 

M. ZiãwUi KÁ·vsK wbYÆq KGiv| 3 

N. hw` Zvcgvòv 10C ‰ ˆbGg AvGm ZGe mvBGib evRvi KZ mgq ci 

wkÞv^Æxiv kõ ÷bGZ cvGe? Zv MvwYwZKfvGe weGkÏlY KGiv| 4 

3. KweZv I ˆgŒwgZv ‰KwU ˆ`qvGji mvgGb h^vKÌGg 10m ‰es 18m 

`ƒiGZ½ `uvwoGq AvGQ| nVvr KGi Zviv AvKvGk ˆgGNi MRÆb ÷bGZ ˆcj| 

K. kƒbÅ gvaÅGg kGõi `Ë‚wZ KZ? 1 

L. KweZv I ˆgŒwgZvi gGaÅ ˆK cÉwZa»wb ÷bGe ‰es ˆKb ÷bGe? 2 

M. H w`Gbi Zvcgvòv KZ nGj DfGq cÉwZa»wb ÷bGZ cvGe?  3 

N. AvgvG`i RxeGb kGõi cÉwZa»wb eÅenvGii ài‚Z½ gƒjÅvqb KGiv|  4 

4. ‰KRb evjK ‰KwU cvnvGoi mvgGb kõ ŠZwi KGi mvG^ mvG^ 

MvwoGZ hvòv ÷i‚ Kij cvnvGoi w`GK| ˆm 1.25s ci kõwUi cÉwZa»wb 

÷bGZ ˆcj| MvovwU 100kmh1 ˆeGM PjwQj| kõwU cÉwZ 50 m ƒ̀iGZ½ 

ˆhGZ 1000 evi KvGc|   

K. Ziã Š`NÆÅ Kx? 1 

L. kõ`ƒlY ÞwZKi ˆKb? eÅvLÅv KGiv| 2 

M. kõwUi chÆvqKvj KZ hw` IB w`Gbi Zvcgvòv 30C nq? MvwYwZK 

hywÚ `vI|  3 

N. evjKwUi cÉ̂ g AeÕ©vb ˆ^GK cvnvGoi `ƒiZ½ KZ nGe? MvwYwZKfvGe 

ˆei KGiv|  4 

5. ˆKvb ‰KÕ©vGb evZvGmi Zvcgvòv 30°C| H Õ©vGb cvwbGZ kGõi 

ˆeM evZvGmi PviàY| ILvGb cvwbGZ ‰KwU ˆjvnvi cvBGci ‰K cÉvG¯¦ 

AvNvZ KiGj Aci cÉvG¯¦ 0.2 s mgGqi eÅeavGb `ywU kõ ˆkvbv hvq| 

ˆjvnvGZ kGõi ˆeM 5130ms1 |   

K. kËveÅZvi cvÍÏv KvGK eGj? 1 

L. cÉwZa»wbi mvG^ 0.1 ˆmGKG´£i mÁ·KÆ Kx? eÅvLÅv KGiv| 2 

M. ˆjvnvi cvBGci Š`NÆÅ KZ?  3 

N. cvBcwU evZvGm ˆiGL kõ KiGj Aci cÉvG¯¦ ‰KB mgGqi eÅeavGb 

`ywU kõ ˆkvbv hvGe wK? DîGii cGÞ MvwYwZK hywÚ  `vI|  4 

6. ‰KwU kõ Drc®² nGq 293K Zvcgvòvi evZvGm msGKvPb cÉmviGYi 

gvaÅGg PGj Drm nGZ 50 m `ƒGi cÉwZdjK ZGj evav ˆcj| cÉwZwU 

msGKvPGbi Š`NÆÅ 1m|  

K. myihyÚ kõ KvGK eGj? 1 

L. mij ˆ`vjMwZ ejGZ Kx ˆevS? 2 

M. Drc®² kGõi KÁ·vâ wbYÆq KGiv|  3 

N. DÚ NUbv cvwbGZ NUGj cÉwZa»wb ˆkvbv hvGe Kx bv? MvwYwZKfvGe 

weGkÏlY KGiv|  4 

7.  

 

A 

4m

B C D E 

Ziã cÉevGni w`K 

 

A nGZ B ˆZ ˆcŒQvGZ 0.1s mgq jvGM| 

K. KÁ·vâ KvGK eGj? 1 

L. evqy AGcÞv cvwbGZ kGõi ˆeM ˆewk ˆKb? eÅvLÅv KGiv| 2 

M. ZiãwUi KÁ·vâ wbYÆq KGiv|  3 

N. weÕ¦vi AcwiewZÆZ ˆiGL ZiãwUi Ziã Š`NÆÅ AGaÆK Kiv nGj 

KÁ·vGâi wK cwieZÆb nGe? MvwYwZKfvGe weGkÏlY KGiv|  4 

8. ‰KwU duvcv ˆjvnvi cvBGci ‰KcÉvG¯¦ kõ  KiGj 0.15sec eÅeavGb 

2wU kõ ˆkvbv ˆMj| cvBGci gGaÅ Zvcgvòv 20C ‰es ˆjvnvGZ kGõi 

ˆeM 5130ms1.   

K. kÉ‚wZcƒeÆ KÁ·b KvGK eGj? 1 

L. kGõvîi kGõi 3wU eÅenvi ˆjL| 2 

M. cvBcwUi Š`NÆÅ wbYÆq Ki|  3 

N. cvBcwU ˆKGU AGaÆK KiGj wK cÉvG¯¦ 2wU kõ ˆkvbv hvGe? 

MvwYwZKfvGe weGkÏlY Ki|  4 
 

wbGRGK hvPvB Kwi: eüwbeÆvPwb cÉk² 
 

1 L 2 M 3 N 4 M 5 M 6 M 7 L 8 K 9 M 10 L 11 N 12 K 13 K 

14 K 15 L 16 L 17 L 18 M 19 M 20 M 21 L 22 K 23 L 24 L 25 K   
 


