
  

 
mij‡iLvq ev mgZ‡j Pjgvb KYvi MwZ 

 
f‚wgKv  
Avgv‡`i Pvwiw`‡K Avgiv †h mg Í̄ e Í̄z †`L‡Z cvB Zvi †KvbUv w ’̄i Avevi †KvbUv MwZkxj| mg‡qi 
cwieZ©‡bi mv‡_ †Kvb e Í̄z ’̄vb cwieZ©b Ki‡j Zv MwZkxj, Avi ’̄vb cwieZ©b bv Ki‡j Zv w ’̄i| c~e©eZx© 
BDwbU mg~‡n w ’̄i e Í̄zi wµqv‡iLv, jwä BZ¨vw` m¤ú‡K© Av‡jvPbv Kiv n‡q‡Q| eZ©gvb BDwb‡U †e‡Mi 
wewfbœ m~Î I Pjgvb e Í̄zKYvi †¶‡Î MwZm~Î, Dj¦¤^ MwZ m¤úwK©Z m~Î I Dj¦¤^ Z‡j cÖw¶ß e Í̄zKYvi MwZ 
m¤úwK©Z m~Î I Gi e¨envwiK cÖ‡qvM m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 
D‡Ïk¨ t GB BDwbU †k‡l AvcwbÑ 
● †e‡Mi mvgvšÍwiK I wÎfzR m~Î m¤ú‡K© Ávb AR©b Ki‡eb; 
● Av‡cw¶K †e‡Mi aviYv jvf Ki‡eb; 
● Pjgvb e Í̄zKYvi †¶‡Î MwZm~Î¸‡jv e¨vL¨v Ki‡Z cvi‡eb; 
● Dj¦¤̂ MwZi †¶‡Î MwZm~Îmg~n e¨vL¨v Ki‡Z cvi‡eb; 
● Dj¦¤̂ Z‡j cÖw¶ß e Í̄zKYvi MwZ m¤ú‡K© Ávb jvf Ki‡eb; 
● wewfbœ mgm¨v mgvav‡b m~Î¸‡jv cÖ‡qvM Ki‡Z cvi‡eb| 
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ccvvVV--11  
†e‡Mi mvgvšÍwiK I wÎfzR m~Î 
 
  D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● †e‡Mi mvgvšÍwiK m~Î I wÎfzR m~ÎwU eY©bv I e¨vL¨v Ki‡Z cvi‡eb; 
● †Kvb KYvi Dci wµqviZ GKvwaK †e‡Mi jwä wbY©q Ki‡Z cvi‡eb; 
● wewfbœ mgm¨v mgvav‡b m~Î¸‡jv cÖ‡qv‡Mi `¶Zv AR©b Ki‡Z cvi‡eb| 
 
 

 mijc‡_ e¯—zi mi‡Yi nvi‡K †eM e‡j| 
†Kvb e Í̄zi Dci GKB m‡½ GKvwaK †eM wµqviZ _vK‡j, Zv‡`i cÖfv‡e GKK †eM m„wó nq| GB m„ó 
†eM‡K Zv‡`i jwä †eM ejv nq| wecixZfv‡e Avw`‡eM¸‡jv‡K m„ó †e‡Mi Dcvsk ev AskK ejv nq| 
D`vniY¯̂iƒc ejv hvq u I v †eMØ‡qi jwä w n‡j, w Gi DcvskK ev AskK n‡e u I v| †eMØq 
ci¯úi mg‡Kv‡Y wµqv Ki‡j, Zv‡`i‡K w Gi j¤̂vsk ejv nq|  
mijc‡_ e Í̄zi mi‡Yi nvi‡K †eM e‡j| 

 
†e‡Mi mvgvšÍwiK m~Î 
hw` ‡Kvb we› ỳ‡Z wµqviZ ỳwU †eM GKwU mvgvš—wi‡Ki ỳwU mwbœwnZ evû Øviv w`‡K I gv‡b m~wPZ nq, 
Z‡e Zv‡`i jwäwU D³ evûØ‡qi †Q`we› ỳMvgx KY© Øviv w`‡K I gv‡b m~wPZ n‡e|  
MvgvšÍwiK m~Î Abyhvqx wP‡Î O we› ỳ‡Z wµqviZ u I 
v †eMØq h_vµ‡g OACB mvgvšÍwi‡Ki evû OA I 
OB Øviv Ges Zv‡`i jwä‡eM w KY© OC Øviv w`‡K 
I gv‡b m~wPZ| 

 

 
wPÎ: 9.1.1 

 

hw` ‡Kvb we› ỳ‡Z wµqviZ ỳwU †eM GKwU mvgvšÍwi‡Ki ỳwU mwbœwnZ evû Øviv w`‡K I gv‡b m~wPZ nq, 
Z‡e Zv‡`i jwäwU D³ evûØ‡qi †Q`we› ỳMvgx KY© Øviv w`‡K I gv‡b m~wPZ n‡e|  

 
mvgvšÍwiK m~‡Îi cÖgvY 
g‡b Kiyb, GKwU e Í̄zKYvi Dci wµqviZ u I v †eMØq 
h_vµ‡g OACB mvgvšÍwi‡Ki evû OA I OB Øviv w`‡K I 
gv‡b m~wPZ|  
e Í̄zKYvwU v †e‡Mi Abycw ’̄wZ‡Z GKK mg‡q u †e‡Mi Kvi‡Y 
OA c_ AwZµg KiZ, Avi u †e‡Mi Abycw ’̄wZ‡Z v †e‡Mi 
Kvi‡Y OB c_ AwZµg KiZ|  

 

 
wPÎ : 9.1.2 

‡eMØq GKB mg‡q wµqviZ _vKvq u †e‡Mi Kvi‡Y OA Gi w`K eivei mi‡Yi mv‡_ v †e‡Mi Kvi‡Y OB 
Gi w`K eivei e Í̄zwUi miY n‡e| ZvB GKK mgq ci Zvi Ae ’̄vb n‡e C we› ỳ|  
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g‡b Kiyb, GKK mg‡qi †h †Kvb fMœvsk t mgq ci KYvwU D we› ỳ‡Z Ae ’̄vb K‡i| BO Gi mgvšÍivj DE 
Uvbyb| G‡¶‡Î 
OE = ut I DE=vt 
Avevi OA = u, OB = v 

GLb, 
OE
DE  = 

ut
vt   = 

u
v  = 

OA
OB  = 

OA
AC  

AZGe DE mgvšÍivj AC| †h‡nZz E we› ỳwU OA ‡iLvi Dci Aew ’̄Z, myZivs D we› ỳ OC Gi Dci 
Aew ’̄Z| myZivs e Í̄zKYvwU †h †Kvb mgq OC Gi Dci _vK‡e A_©vr OC n‡”Q jwäi †e‡Mi wµqv‡iLv| 
AZGe mvgvšÍwi‡Ki OC KY©B jwä †e‡Mi gvb I w`K wb‡ ©̀k K‡i| 
 
jwä †e‡Mi gvb I w`K wbY©q 
g‡b Kiyb, OACB mvgvšÍwi‡Ki evû OA I OB h_vµ‡g u I v †eMØq‡K Ges KY© OC Zv‡`i jwä w †K 
w`‡K I gv‡b m~wPZ K‡i| g‡b Kiyb �AOB = α| OA Gi ewa©Zvsk ev OA Gi Dci CD j¤̂ Uvbyb|  

 

 
1g wPÎ 2q wPÎ 

wPÎ : 9.1.3 

1g wP‡Î, AD = AC. 
AD
AC  = AC. cosCAD = OB cos BOA = vcosα 

     Ges CD = AC. 
CD
AC  = OBsinCAD = OB sin BOA = v sinα 

2q wP‡Î AD = AC. 
AD
AC  = AC cos CAD  

 = OB cos (180°-BOA) = -OB cos BOA = -v cosα 

 Ges CD = AC. 
CD
AC  = AC sinCAD = OB sin (180°-BOA)  = OB sinBOA = v sinα 

1g wP‡Î OC2 = OD2+CD2 = (OA+AD)2+CD2 
2q wP‡Î OC2 = OD2 + CD2 = (OA-AD)2+CD2 
∴ w2 = (u+v cosα)2 + (vsinα)2 

 = u2+2uv cosα +v2cos2α+v2sin2α 
 = u2+2uvcosα+v2(sin2α+cos2α) 

 = u2+v2 +2uvcosα 

ev, w = u2+v2+2uvcosα  

GLb �AOC = θ n‡j, tan θ = 
CD
OD  

  = 
vsinα

u+vcosα
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 ∴ θ = tan-1 






vsinα

u+vcosα
  

 G¶‡Î w jwäi gvb Ges θ jwäi w`K wb‡ ©̀k K‡i|  

 u=v n‡j, tanθ = 
usinα

u+ucosα
  = 

sinα

1+cosα
 =
2sin

α
2
cos

α
2

2cos2
α
2

  = 
sin
α
2

cos
α
2

  = tan 
α
2
  

 ∴ θ = 
α
2
  

A_©vr †eMØq mvgb n‡j jwä †eMØ‡qi AšÍfz©³ †KvY‡K mgwØLwÛZ K‡i|  

◗ α=0 n‡j, A_©vr †eMØq GKB w`‡K wµqv Ki‡j, cosα=cos0=1, hv e„nËg gvb| ZvB jwä e„nËg 
n‡e| G‡¶‡Î w2=u2+v2+2uv=(u+v)2  ev, w=u+v 

◗ α = 180° n‡j, A_©vr †eMØq wecixZgyLx wµqv Ki‡j, cosα= cos180°=-1, hv ¶z ª̀Zg gvb| ZvB 
jwä ¶z ª̀Zg n‡e| G‡¶‡Î w2=u2+v2-2uv= (u-v)2 ev, w=u~v 

◗ α = 90° n‡j, A_©vr †eMØq ci¯úi j¤̂fv‡e wµqv Ki‡j, cosα = cos90° = 0, G‡¶‡Î 

w2=u2+v2  ev, w = u2+v2  

 
†e‡Mi wÎfzR m~Î 
hw` †Kvb KYvi Dci GKB mg‡q wµqviZ ỳwU †eM GKwU wÎfz‡Ri ỳwU evûØviv w`‡K, gv‡b I GKB µ‡g 
m~wPZ nq, Z‡e Zv‡`i jwäwU Z…Zxq evû Øviv w`‡K, gv‡b I wecixZµ‡g m~wPZ n‡e|  
g‡b Kiyb †Kvb KYvi Dci GKB mg‡q wµqvkxj ỳwU †eM h_vµ‡g AB I BC ‡iLvØq Øviv w`‡K, gv‡b I 
GKB µ‡g m~wPZ nq| ABCD mvgvšÍwiKwU A¼b Kiyb hvi KY© AC| AD I BC mgvb I mgvšÍivj e‡j  
AD I BC ‡iLvØq Øviv GKB †e‡Mi gvb I w`K GKB µ‡g 
wb‡ ©̀k K‡i| AZGe PjšÍ KYvi Dci GKB mg‡q wµqvkxj 
ỳBwU †e‡Mi gvb I w`K AB I AD evû Øviv m~wPZ nj| AZGe 

†e‡Mi mvgvšÍwiK m~Î Abymv‡i Zv‡`i jwäi gvb I w`K AC evû 
Øviv m~wPZ n‡e| 
myZivs †Kvb KYvi Dci GKB mg‡q wµqviZ ỳBwU †e‡Mi gvb, 
w`K I µg ABC wÎf‚‡Ri AB I BC evû Øviv m~wPZ n‡j Zv‡`i 
jwä wÎf‚RwUi Z…Zxq evû AC Øviv w`‡K, gv‡b I wecixZ µ‡g 
m~wPZ n‡e| 

 

 
 

wPÎ 9.1.4 

‡f±‡ii mvnv‡h¨ cÖKvk Ki‡j  
� 
AB +

� 
BC  = 

� 
AC  

ev, 
� 
AB  + 

� 
BC  = 

� 
-CA  

ev. 
� 
AB  + 

� 
BC  +  

� 
CA = 0 

A_©vr †Kvb KYvi Dci GKB mg‡q wµqvkxj wZbwU †eM w`‡K, gv‡b I GKB µ‡g †Kvb wÎfz‡Ri wZbwU 
evû Øviv m~wPZ n‡j Zv‡`i jwäi gvb k~b¨ n‡e A_©vr KYvwU w ’̄i _vK‡e| 
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Dcvs‡ki m~Î  
g‡b Kiyb, OACB mvgvšÍwi‡Ki evû OA I OB h_vµ‡g u I v †eM‡K w`‡K I gv‡b m~wPZ K‡i| Zvn‡j 
Zv‡`i jwä w †K KY© OC w`‡K I gv‡b m~wPZ Ki‡e|  
aiyb, �AOC = α I�BOC=β 
wÎfz‡Ri ag© AbyhvqxÑ 
OA

sinOCA  = 
AC

sinAOC  = 
OC

sinOAC  

ev, 
OA

sinBOC  = 
OB

sinAOC  = 
OC

sin(180°-AOB)  = 
OC

sinAOB  

[�OCA = �BOC GKvšÍi e‡j Ges �AOB+ 
�OAC=180°; mgvšÍivj †iLvØ‡qi †Q`‡Ki GKB cvk¦© ’̄ 
†KvY e‡j|] 

 

 
 

wPÎ 9.1.5 

∴ 
u

sinβ
  = 

v

sinα
 = 

w

sin(α+β)
   BnvB Dcvs‡ki m~Î| 

GLb hw`  α+β = �AOB=90° ev, β=90°- α nq, A_©vr DcvskØq j¤̂ nq Zvn‡j, 
u

sin(90°-α)
  = 

v

sinα
  = 

w
sin90°  

ev, 
u

cosα
  = 

v

sinα
  = w 

∴ u = wcosα Ges v = wsinα 
 

 

 
wPÎ 9.1.6 

‡Kvb we› ỳ‡Z GKB mg‡q wµqviZ KZ¸‡jv GKZjxq †e‡Mi jwä 
g‡b Kiyb, KZ¸‡jv GKZjxq †eM v1, v2, v3, v4, ----- BZ¨vw` O we› ỳ‡Z GKB mg‡q wµqv K‡i O we› ỳ 
w`‡q Aw¼Z mij‡iLv OX Gi mv‡_ h_vµ‡g α1, α2, α3, α4, -----  †Kvb Drcbœ K‡i| OY ‡iLvwU OX  
 
Gi Dci j¤̂| v1 ‡iLvwUi j¤̂vskØq OX I OY 
eivei h_vµ‡g v1cosα1 I v1sinα1| Abyiƒcfv‡e 
OX eivei Ab¨vb¨ †eM¸‡jvi j¤̂vsk 
v2cosα2, v3cosα3,v4cosα4, .............. Ges OY 
eivei v2sinα2,v3sinα3,v4sinα4, .........|  

AZGe cÖ`Ë †eM¸‡jv OX eivei 
v1cosα1+ v2cosα2+ v3cosα3+ v4cosα4, ........

..... Ges OY eivei 
v1sinα1+ v2sinα2+ v3sinα3+ v4sinα4,............

........j¤̂vskØ‡qi mgZ‚j¨| OX I OY eivei 
AskKØq h_vµ‡g OA I OB Øviv m~wPZ n‡j, 
Zv‡`i jw× OC Øviv w`‡K I gv‡b m~wPZ n‡e| g‡b 
Kiyb jw× V, hv OX Gi mv‡_ θ †KvY Drcbœ K‡i| 

 

 
 

wPÎ 9.1.7 

Vcosθ  =v1cosα1+ v2cosα2+ v3cosα3+ v4cosα4 + .....................=ℜv1cosα1= X (ai“b) 
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Ges Vsinθ  =v1sinα1+ v2sinα2+ v3sinα3+ v4sinα4 + .....................=ℜv1sinα1= Y (aiyb) 

∴ V
2
 = X

2
  +Y

2
  ev V= X

2
 +Y

2
  

Ges θ =tan-1 
Y
X  

ª̀óe¨ : GKB we› ỳ‡Z GKB mg‡q wµqviZ †h †Kvb msL¨K †e‡Mi jw× wbY©q Ki‡Z n‡j Zv‡`i †h †Kvb 
GKwUi w`K‡K OX a‡i D³ w`‡K Ges Zvi mv‡_ jw¤̂K w`‡K †eM¸‡jv‡K c„_K c„_Kfv‡e wefvwRZ 
Ki‡Z n‡e| 
 
D`vniY 1 : GKwU e Í̄zKYv‡Z ci¯úi α †Kv‡Y u I v gv‡bi ỳwU †eM Kvh©iZ Av‡Q| G‡`i jwä u Gi 

mv‡_ θ †KvY m„wó Ki‡j, cÖgvY Kiyb †h, cotθ = cotα+
u
v  cosecα 

mgvavb t G‡¶‡Î tanθ = 
vsinα

u+vcosα
  

ev, 
1

tanθ
  = 

u+vcosα

vsinα
  

ev, cotθ = 
vcosα
vsinα

  + 
u

vsinα
  

ev, cotθ= cotα+
u
v  cosecα 

 

 
wPÎ 9.1.8 

 
D`vniY 2 : †mªv‡Zi †e‡Mi 2  ¸Y †e‡M muvZwi‡q GKRb muvZviy b`xi Aci cv‡o hvÎvwe› ỳi wecixZ 
we› ỳ‡Z †cŠu‡Q| Zx‡ii mv‡_ mvZviyi MwZ‡e‡Mi bwZ wbY©q Kiyb|  
mgvavb : aiyb, †mªv‡Zi †eM u I  †eMØ‡qi ga¨eZx© 
†KvY α| 
AZGe, mvZviyi †eM 2  u n‡e|  
G‡¶‡Î jwä‡e‡Mi MwZc_ b`xi cv‡oi mv‡_ 90° 
†KvY m„wó K‡i|  

∴ 
2usinα

u+ 2ucosα
  = tan90°= � 

∴ u+ 2 u cosα = 0 
ev, 1+ 2  cosα = 0 

 
 

 
 

wPÎ 9.1.9 

∴ cosα = − 
1

2
  = −cos45°  = cos(180°−45°)=cos135° 

∴ α = 135°  
 
D`vniY 3 : GKwU e Í̄zKYvi Dci GKB mg‡q wµqvkxj ỳwU †e‡Mi jwä e„nËg †e‡Mi mv‡_ 60° †KvY 
Drcbœ K‡i| e„nËi †eMwU‡K wØ¸Y Ki‡j, D³ †KvY 30° nq| †eMØ‡qi ga¨eZx© †KvY wbY©q Kiyb|  
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mgvavb : g‡b Kiyb O we› ỳ‡Z wµqvkxj u I v 
(u>v) †eMØ‡qi ga¨eZx© †KvY α Ges G‡`i jwä u 
Gi mv‡_ 60° †KvY Drcbœ K‡i|  

∴ 
vsinα

u+vcosα
  = tan60°= 3  

ev, vsinα = 3 u+ 3 vcosα 

ev, v(sinα- 3 cosα)= 3 u--------- (i) 

 

 
wPÎ 9.1.10 

cieZx© ch©v‡q ‡eM u Gi cwie‡Z© 2u n‡j, jwä 2u Gi mv‡_ 30° †KvY m„wó Ki‡e|  

∴ 
vsinα

2u+vcosα
  = tan30°=

1

3
  ev, 3 vsinα = 2u+vcosα 

ev, v ( )3sinα−cosα   = 2u ---------- (ii) 

(i) I (ii)  n‡Z cvBÑ 
sinα− 3cosα

3sinα−cosα
  = 

3

2
  

 ev, 2sinα−2 3 cosα = 3sinα− 3 cosα 

ev, sinα= − 3 cosα  

ev, tanα = − 3  = −tan60° = tan (180°−60°) = tan120° 

∴ α = 120° 
 
D`vniY 4 :  3 dzU/†m‡KÛ †e‡M GKwU e Í̄zKYv GKwU mij‡iLv eivei 3 ‡m‡KÛ Pjvi ci   Zvi j¤̂ 
eivei 4 dzU/†m‡KÛ gv‡bi Av‡KiwU †eM Kvh©Ki nq| AviI 2 ‡m‡KÛ ci hvÎv we› ỳ n‡Z Zvi ~̀iZ¡ wbY©q 
Kiyb|  
mgvavb : g‡b Kiyb, e Í̄zKYvwU O we› ỳ n‡Z hvÎv  
K‡i 3 ‡m‡KÛ mg‡q OA= 3*3 dzU = 9 dzU Avmvi 
ci Zvi j¤̂ AD eivei Av‡iKwU †eM cÖ‡qvM Kiv 
nj Ges †eMØ‡qi jwä‡e‡M cieZx© 2 ‡m‡KÛ mgq 
A‡šÍ C we› ỳ‡Z KYvwU †cuŠQ‡jv|  
G‡¶‡Î †eMØq j¤̂ nIqvq †eMØ‡qi GKwU AciwUi 
w`‡K †Kvb cÖfve †dj‡Z cvi‡e bv| myZivs miY 
Abylw½K †e‡Mi Kvi‡Y n‡q‡Q|  

 

 
wUÎ 9.1.11 

∴ AD = BC = 4 dzU/†m‡KÛ * 2 ‡m‡KÛ = 8 dzU Ges AB = 3 dzU/†m‡KÛ *2†m‡KÛ = 6 dzU. 

∴ OC = OB2+BC2  = (OA+AB)2+BC2  = (9+6)2+82  = (15)2 + 82  
 = 225+64  = 289  = 17 dzU  
 
D`vniY 5 : ỳwU †e‡Mi e„nËg jwä ¶z ª̀Zg jwäi n ¸Y| †eM ỳwUi MwZc‡_i ga¨eZx© †KvY α n‡j, jwä 

†e‡Mi gvb Zv‡`i mgwói A‡a©K nq| cÖgvY Kiyb †h, cosα = 
n2+2

2(1-n2)
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mgvavb : aiyb, eo †eMwU u Ges †QvU †eMwU v|  
AZGe, †eMØ‡qi e„nËg jwä = u+v Ges ¶z ª̀Zg 
jwä = u-v  
kZ©vbyhvqx, u+v=n(u-v) 
ev, (n+1)v=(n-1)u 

ev, 
v
u  = 

n-1
n+1  -------- (i) 

 

 
 

wPÎ 9.1.12 

‡eMØ‡qi ga¨eZx© †KvY α n‡j, jwä = 
u+v
2
  

∴



u+v

2

2
 =u2+v2+2uvcosα  

ev, (u+v)2=4u2+4v2+8uvcosα 

ev, 



1 + 
v
u

2
  = 4+4 



v
u

2
  + 8

v
u  cosα 

∴ 



1+

n-1
n+1

2
  = 4+4



n-1

n+1

2
  + 8

n-1
n+1  cosα,  [(i) Gi mvnv‡h¨] 

ev, 
4n2

(n+1)2
  = 4









1 + 
(n-1)2

(n+1)2
 + 2

n-1
n+1 cosα   

ev, n2=(n+1)2+(n-1)2+(n-1) (n+1) cosα=2(n2+1)+2(n2-1)cosα 
ev, 2(1-n2)cosα = n2+2   

∴ cosα = 
n2+2

2(1-n2)
    

 
D`vniY 6 : †mªvZnxb Ae ’̄vq s MR cÖk Í̄ GKwU b`x GKRb mvZviy t wgwb‡U cvi nq| †mªvZ _vKv Ae ’̄vq 

†m GKB c‡_ t1 wgwb‡U b`x cvi n‡Z cv‡i| †`Lvb †h, †mªv‡Zi †eM = s 
1

t2
 - 
1

t
2

1

  MR/wgwbU|  

mgvavb : mvZviyi †eM v= 
s
t  MR/wgwbU 

g‡b Kiyb, †mªv‡Zi †eM u| 

G‡¶‡Î jwä †eM, w = 
s
t1
  MR/wgwbU 

†eM wb‡ ©̀kK OACB mvgvšÍwiK A¼b Kiyb| 
GLv‡bÑ 

u = 
_
OA , v= 

_
OB  = 

_
AC  I w= 

_
OC  

 

 
wPÎ 9.1.13 

GLb OA2+OC2=AC2 ev, OA = AC2-OC2  

∴ u = v2-w2  = 






s

t2

2
 - 






s

t2

2
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  = s 
1

t2
 - 
1

t
2

1

  

∴ ‡mªv‡Zi †eM, u = s 
1

t2
 - 
1

t
2

1

  MR/wgwbU| 

 
D`vniY 7 : GKRb muvZviy 3 gv/N. †e‡M mvZwi‡q 5 gv/N. †e‡M cÖevwnZ 176 MR cÖk Í̄ GKwU b`x 
b~¨bZg mg‡q cvi n‡Z Pvq| mvZviyi MwZc_ I mgqKvj wbY©q Kiyb|  
mgvavb : g‡b Kiyb, muvZviy I †mªv‡Zi MwZc‡_i g‡a¨eZx© 
†KvY α|  
†eM wb‡ ©̀kK ABCD mvgvšÍwiK A¼b  Kiyb| AD †K ewa©Z 
Kivq Zv b`xi Aci cv‡o G we› ỳ‡Z wgwjZ nq; DE I GH  
j¤̂  Uvbyb|  
GKK mg‡q mvZviy D we› ỳ‡Z †cŠuQ‡e|  

 

 
wPÎ 9.1.14 

myZivs GKK mg‡q b`xi we Í̄vi eivei miY n‡e ED| 

b`xi we Í̄vi, GH = 176 MR = 
1

10
  gvBj| 

b`x cv‡ii mgq, t = 
GH
DE  = 

GH

DB
DE
DB

  = 
GH

AC.sinα
  = 

1

10

3.sinα
  = 

1

30sinα
  

  ∴ t� 
1

sinα
  

A_©vr t Gi ¶z ª̀Zg gv‡bi Rb¨ sinα Gi gvb e„nËg n‡Z n‡e|  
ev, sin α = 1 = sin90° ∴ α = 90° 

AZGe, mvZviy‡K b`xi we Í̄vi eivei muvZvi KvU‡Z n‡e Ges cv‡ii Rb¨ ¶z ª̀Zi mgq = 
1

30
  N›Uv = 2 

wgwbU|  
 
D`vniY 8 : 880 MR cÖk Í̄ I 3 gv/N. †e‡M cÖevwnZ b`x‡K 5 gv/N. †e‡M Pjgvb ỳwU †bŠKvi GKwU 
¶z ª̀Zi c‡_, AciwU ¶z ª̀Zg mg‡q cvi nq| Zviv †h mg‡qi e¨eav‡b b`xwU cvi nq Zv wbY©q Ki|  
 mgvavb : b`xwUi we Í̄vi = 880 MR  

 = 
880

1760
  gvBj = 

1

2
  gvBj 

(i) ¶z ª̀Zg mg‡q b`x cv‡ii Rb¨ †bŠKv‡K we Í̄vi 
eivei Pvjv‡Z n‡e| KviY †mªv‡Zi j¶¨ w`‡K A_©vr 
b`xi we Í̄vi eivei †mªv‡Zi Dcvsk = 0| 
G‡¶‡Î b`x cv‡ii mgq t1= 
s
v                                              

 = 

1

2
 gvBj

5 gv/N.  = 
1

10
  N›Uv 

 

 
wPÎ 9.1.15 
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(ii) ¶z ª̀Zg c‡_ hvIqvi Rb¨ †eMØ‡qi jwä, w Gi MwZc_ ¶z ª̀Zg c_ A_©vr b`xi we Í̄vi eivei n‡Z 
n‡e|  
†eM wb‡ ©̀kK OACB mvgvšÍwiK A¼b Kiyb|  

∴ OC2+OA2 = AC2 ev, OC = AC2-OA2  = OB2-OA2   

  = 52-32  

∴ w = 16  = 4 gvBj /N›Uv|  

G‡¶‡Î b`x cv‡ii mgq t2 = 
s
w  = 

1

2 
gvBj

4gv/N.   = 
1

8
  N›Uv 

AZGe mg‡qi e¨eavb t2 - t1 = 



1

8
 - 

1

10
  N›Uv = 

1

40
  N›Uv 

    = 
60

40
  wgwbU = 

3

2
  wgwbU 

    = 90 †m‡KÛ|   
 
D`vniY 9 : GK we› ỳ‡Z u, v, w gv‡bi wZbwU †eM Kvh©iZ Av‡Q| ch©vqµ‡g Zv‡`i ga¨eZx© †KvY 
α, β, γ n‡j jwä wbY©q Kiyb|  
mgvavb : g‡b Kiyb, O we› ỳ‡Z wµqvkxj u, v, w 
†e‡Mi MwZc_ h_vµ‡g OA, OB, OC Ges �AOB 
= α, �BOC = β I �COA = γ 
aiyb, †eMÎ‡qi jwä V, OA-Gi mv‡_ θ †KvY m„wó 
K‡i| 
OA eivei Ges OA Gi j¤̂ eivei †eMmg~n‡K 
wefvRb K‡i h_vµ‡g cvBÑ 
V cosθ = ucos0°+v cosα + wcos (-γ) 

 = u+v cos α + w cosγ ---------------(i) 

Ges V sinθ = usin 0° + v sinα + w sin (-γ)  
 = vsin α - w sin γ ------------------ (ii) 

 

 
wPÎ : 9.1.16 

(i) I (ii) n‡Z, V2 (cos2θ+sin2θ) = (u+v cosα+wcosγ)2 + (v sinα - wsinγ)2 

ev, V2=u2+v2 cos2α +w2cos2γ+2vw cosαcosγ+ 2wu cosγ+2uv cosα+v2sin2α+w2sin2γ-   
 2vwsinαsinγ 

= u2+v2(cos2α+sin2α)+w2 (cos2γ+ sin2γ)+2uvcosα+2wucosγ+2vwcos(α+γ)  

ev, V2= u2+v2+w2+2uvcosα+ 2wucosγ+2wv cosβ 
[Qα+β+γ=360°, ∴ cos(α+γ)= cos (360°-β)= cosβ] 

∴ V = u2+v2+w2+2uvcosα+2vw cosβ + 2wucosγ  

Ges tanθ =  
sinθ

cosθ
  = 

Vsinθ
Vcosθ

  = 
vsinα-wsinγ

u+vcosα+wcosγ
  

∴ θ = tan-1 






vsinα-wsinγ

u+vcosα+wcosγ
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D`vniY 10 : GKwU evm †mvRv c‡_ 12 gv/N. †e‡M Pj‡Q| GKRb †jvK evm c‡_i j¤̂ eivei 5 gv/N. 
†e‡M †`Šwo‡q evmwU aivi †Póv Ki‡Q| evmwU hLb †PŠgv_v n‡Z 140 MR wcQ‡b †jvKwU ZLb †PŠgv_v 
n‡Z 80 MR ~̀‡i _v‡K| †`Lvb †h, †jvKwU KL‡bvB evm n‡Z 20 M‡Ri †ewk wbK‡U Avm‡Z ci‡e bv|  
mgvavb : 

 

 
wPÎ 9.1.17 

ev‡mi †eM = 12 gv/N = 
12*1760*3

60*60   dz/†m. = 
88

5
  dz/†m. 

Ges †jvKwUi †eM = 5 gv/N. = 
5*1760*3
60*60   dzU/†m. = 

22

3
  dzU/†m. 

aiyb, O †PŠgv_v, OA=140 MR = 420 dzU Ges OB=80 MR = 240 dzU| 
kZ© Abyhvqx evm hLb A we› ỳ‡Z wQj, †jvKwU ZLb B we› ỳ‡Z wQj|  

AO c‡_ evmwUi mgq jv‡M = 
AO
v   = 

420 dzU
88

5
 dzU/†m.

  = 
525

22
   †m‡KÛ 

D³ mg‡q †jvKwUi AwZµvšÍ c_ BC = 
22

5
  * 

525

2
  = 175 dzU. 

g‡b Kiyb, cieZx© t mg‡q evm OM = 
88

5
 t dzU Ges †jvKwU CN= 

22

3
  t dzU AwZµg Ki‡jv|  

myZivs ON = OB - (BC+CN) = 240 - 



175 + 

22

3
t   = 65 - 

22

3
  t 

GLb MN2 = OM2 + ON2 

= 



88

5
t
2
  + 



65-

22

3
t
2
  

= 
7744

25
  t2 + 

484

9
 t2 -2. 

22

3
  . 65t + 4225 

=



7744

25
+
484

9
 t2-2.

22

3
 .65t+4225 

=



69696+12100

225
 t2-2.

22

3
 .65t+4225 

=



81796

225
 t2−2.

22

3
 .65t+4225 

=



286

15
t
2
 −2.

286t
15

 .25+( )25  2+(60 )2 
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= 



286

15
t - 25

2
 + 602 

MN Gi ¶z ª̀Zg gv‡bi Rb¨ 
286

15
  t - 25 = 0  or, t = 

25*15
286

   †m‡KÛ n‡Z n‡e| 

G Ae ’̄vq MN = 60 dzU = 20 MR 
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  Abykxjbx - 9.1 
1. GKwU Mvox 8 gv/N. †e‡M Pj‡Q| MvoxwU n‡Z 16 gv/N. †e‡M GKwU e Í̄z‡K †Kvb& w`‡K wb‡¶c Ki‡j, 

e Í̄zwU Mvwo n‡Z mg‡Kv‡Y wbM©Z n‡e? 
2. we Í̄vi eivei GKwU b`x cvi  n‡Z GKRb mvZviyi t1 mgq jv‡M| †mªv‡Zi AbyK‚‡j Zxi eivei GKB 

~̀iZ¡ AwZµg Ki‡Z Zvi t2 mgq jv‡M| mvZviyi †eM u I †mªv‡Zi †eM v n‡j, †`Lvb †h,  
 t1 t t2= u+v  t u-v  

3. GKwU ÷xgvi mg‡e‡M †mªv‡Zi AbyK‚‡j t1 mg‡q Zxi eivei s c_ AwZµg K‡i Ges †mªv‡Zi 

cÖwZK‚‡j P‡j GKB c_ t2 mg‡q hvÎv ’̄v‡b wd‡i Av‡m| †`Lvb †h, w÷gv‡ii †eM = 
1

2
  s






1

t1
 + 

1

t2
  I 

†mªv‡Zi †eM = 
1

2
 s






1

t1
 - 
1

t2
  

4. GKwU e„‡Ëi cwiwa ’̄ †h †Kvb we› ỳ n‡Z GKwU e¨v‡mi cÖvšÍwe› ỳi ms‡hvRK mij‡iLv Øviv w`‡K I 
gv‡b m~wPZ ỳwU †e‡Mi jwä‡K D³ e„‡Ëi †mB we› ỳMvgx e¨vm Øviv w`‡K I gv‡b m~wPZ Kiv hvqÑ Zv 
cÖgvY Kiyb|  

5. †Kvb mgevû wÎfz‡Ri evû¸‡jvi mgvšÍivj MwZc‡_ †Kvb GK we› ỳ‡Z Kvh©iZ 1, 2, 3 GKK gv‡bi 
MwZmg~‡ni jwä wbY©q Kiyb|  

6. wewfbœ MwZc‡_ 3, 7, 8 dzU cÖwZ †m‡KÛ MwZ‡eM wewkó GKwU e Í̄zKYv w ’̄i Av‡Q| e„nËg I ¶z ª̀Zg 
†e‡Mi MwZc‡_i AšÍfz©³ †Kv‡Yi gvb wbY©q Kiyb|  

7. ỳwU j¤̂vjw¤̂ †ijc‡_i GKwU †ijc‡_ 30 gv/N. †e‡M Pjgvb GKwU Mvwo mKvj 10 Uvq Rskb 
AwZµg K‡i| Aci GKwU Mvwo wØZxq †ijc‡_ 40 gv/N. †e‡M P‡j weKvj 3 Uvq Rsk‡b †cŠu‡Q| 
KLb Zv‡`i ga¨eZx© ~̀iZ¡ ¶z ª̀Zg wQj? 

8. †mªvZnxb Ae ’̄vq 100 MR cÖk Í̄ GKwU b`x GKRb muvZviy 4 wgwb‡U †mvRvmywR AwZµg Ki‡Z cv‡i| 
†mªvZ _vKv Ae ’̄vq †m GKB c‡_ 5 wgwb‡U b`xwU AwZµg Ki‡Z cv‡i| †mªv‡Zi †eM wbY©q Kiyb|  
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ccvvVV--22 
Av‡cw¶K †eM 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● Av‡cw¶K †eM eY©bv I e¨vL¨v Kivi `¶Zv AR©b Ki‡eb; 
● wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 
 
 

 w ’̄i e Í̄z I Pjgvb e Í̄zi ga¨eZx© ~̀i‡Z¡i cwieZ©‡bi nvi‡K †eM, Avi ỳwU Pjgvb e Í̄zi ga¨eZx© 
~̀i‡Z¡i cwieZ©‡bi nvi‡K GKwUi mv‡c‡¶ Av‡iKwUi Av‡cw¶K †eM ejv nq| ev Í̄‡e cÖK…Z †e‡Mi †Kvb 

Aw Í̄Z¡ †bB,KviY mKj e Í̄zB Pjgvb| Avgiv m~‡h©i Pviw`‡K AveZ©bkxj c„w_ex‡K mvaviYZ: w ’̄i Kíbv 
K‡i Ab¨vb¨ e Í̄zi Ae ’̄v‡bi cwieZ©‡bi nvi‡K †eM e‡j _vwK, hv cÖK…Zc‡¶ MwZkxj c„w_ex mv‡c‡¶ e Í̄zi 
Av‡cw¶K †eM| Pjgvb A Mvwo‡Z Ae ’̄vb  K‡i B Mvwoi †h †eM cwijw¶Z n‡e ZvB n‡”Q A Mvwo 
mv‡c‡¶ B Mvwoi Av‡cw¶K †eM|  
w ’̄i e Í̄z I Pjgvb e Í̄zi ga¨eZx© ~̀i‡Z¡i cwieZ©‡bi nvi‡K †eM, Avi ỳwU Pjgvb e Í̄zi ga¨eZx© ~̀i‡Z¡i 
cwieZ©‡bi nvi‡K GKwUi mv‡c‡¶ Av‡iKwUi Av‡cw¶K †eM ejv nq| ev Í̄‡e cÖK…Z †e‡Mi †Kvb Aw Í̄Z¡ 
†bB,KviY mKj e Í̄zB Pjgvb|  

 
g‡b Kiyb, c„w_ex‡K w ’̄i Kíbv c~e©K ỳwU mgvšÍivj c‡_ Pjgvb P I Q e Í̄zØ‡qi †eM h_vµ‡g 
50dzU/†m‡KÛ I 30 dzU/†m‡KÛ  
(i) P I Q wecixZ w`‡K Pj‡j cÖwZ †m‡K‡Û 
ga¨eZx© e¨eavb e„w×i cwigvY n‡e 50 dzU/†m‡KÛ 
+30 dzU/†m‡KÛ  = 80 dzU/†m‡KÛ  
(ii) P I Q GKB w`‡K Pj‡j cÖwZ †m‡K‡Û ga¨eZ©x 
e¨eavb e„w×i cwigvY n‡e 50 dzU/†m‡KÛ - 30 
dzU/†m‡KÛ = 20 dzU/†m‡KÛ  
GB e¨eavb e„w×i nviB n‡”Q Q mv‡c‡¶ P Gi 
Av‡cw¶K †eM| j¶Yxq †h, Q mv‡c‡¶ P Gi 
Av‡cw¶K †eM nj, P Gi cÖK…Z‡eM Ges Q Gi 
cÖK…Z †e‡Mi mgvb I wecixZ gv‡bi ivwki 
†hvMdj|  

 
P 

Q (i) 

P 

Q 
(ii)  

wPÎ : 9.2.1 
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AmgvšÍivj c‡_ Pjgvb ỳwU e Í̄zi Av‡cw¶K †eM wbY©q  
g‡b Kiyb, α †Kv‡Y AvbZ OX I OY eivei P I 
Q e Í̄zØq h_vµ‡g u I v †e‡M Pj‡Q Ges OA I 
OB h_vµ‡g u I v †eMØq‡K gv‡b I w`‡K cÖKvk 
Ki‡Q|  
BO Gi ewa©Zvs‡ki Dci B' wbb †hb, OB=OB' 
nq| Zvn‡j OB' †iLv -v †e‡Mi gvb I w`K cÖKvk 
Ki‡e| 
Gevi OACB' mvgvšÍwiK A¼b Kiyb| †eM 
ms‡hvR‡bi mvgvšÍwiK m~Î Abyhvqx OC KY© u I -v 
Gi jwäi gvb I w`K cÖKvk Ki‡e| myZivs OC 
KY©B Q mv‡c‡¶ P Gi Av‡cw¶K †e‡Mi gvb I 
w`K cÖKvk Ki‡e|  
Av‡cw¶K †eM R I u Gi ga¨eZx© †KvY θ n‡j, 

 

 
 

wPÎ 9.2.2 

R = u2+v2+2uv cos(180°-α)  = u2+v2-2uv cosα  

Ges tanθ = 
vsin (180°-α)

u+v cos(180°-α)
  = 

v sinα

u-v cosα
  

ev, θ = tan-1 






v sinα

u - vcosα
  

Abywm×všÍ: u I v Gi ga¨eZx© †KvY α = 90° n‡j, cosα = cos90°=0 I sinα = sin90°=1 

ZvB R = u2+v2  

I θ = tan-1 


v
u   

 
D`vniY 1 : 110 dzU I 130 dzU `xN© ỳwU Mvwo mgvšÍivj c‡_ wecixZ w`‡K Pj‡Q| cÖ_g MvwowUi MwZ‡eM 
wØZxq MvwowUi MwZ‡e‡Mi wØ¸Y| 4 ‡m‡KÛ mg‡q Zvi ci¯úi‡K m¤ú~Y© AwZµg Ki‡j, Mvwo ỳwUi 
MwZ‡eM wbY©q Kiyb|  
mgvavb : g‡b Kiyb, Mvwo ỳwUi LM I PQ mgvšÍivj 
†iLv eivei wecixZ w`‡K Pj‡Q| CD= 130 dzU `xN© 
Mvwoi MwZ‡eM u aiyb| Zvn‡j AB=110 dzU `xN© Mvwoi 
MwZ‡eM 2u n‡e| G‡¶‡Î cÖ_g Mvwo mv‡c‡¶ wØZxq 
Mvwoi Av‡cw¶K †eM n‡e 2u+u=3u| 

 

 
wPÎ : 9.2.3 

Av‡cw¶K †eM = 
AwZµvš  c_

mgq   

ev, 3u = 
(110+130)dzU

4 †m‡KÛ   = 
240

4
  dzU/†m‡KÛ = 60 dzU/†m‡KÛ| 

ev, u = 20 dzU/†m‡KÛ| 
AZGe cÖ_g Mvwoi †eM = 2u = 40 dzU/†m‡KÛ Ges wØZxq Mvwoi †eM u= 20 dzU/†m‡KÛ|  
 
D`vniY 2 :  ỳwU e Í̄zKYv 50 †mwg/†m‡KÛ I 70 †mwg/‡m‡KÛ MwZ‡e‡M GKB w`‡K Pj‡Q| cÖ_gwU 
mv‡c‡¶ wØZxqwUi Av‡cw¶K †eM wbY©q Kiyb|  
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mgvavb : g‡b Kiyb, e Í̄zKYv ỳwU AB I CD mgvšÍivj 
†iLv eivei GKB w`‡K Pj‡Q| G‡¶‡Î cÖ_g e Í̄zKYv 
mv‡c‡¶ wØZxq e Í̄zKYvi Avv‡cw¶K †eM n‡e  
70 †mwg/‡m‡KÛ-50 †mwg/‡m‡KÛ = 20 †mwg/‡m‡KÛ. 

 

 
wPÎ 9.2.4 

 
D`vniY 3 : GKwU evm 40 wKwg/N. †e‡M c~e©w`‡K Ges Av‡iKwU evm 30 wKwg/N. †e‡M DËi w`‡K Pj‡Q| 
cÖ_g ev‡mi hvÎx wØZxq evmwU KZ †e‡M I †Kvb w`‡K Pj‡Q g‡b Ki‡eb? 
mgvavb : cÖ_g evm mv‡c‡¶ wØZxq ev‡mi Av‡cw¶K 
†eM A_©vr wØZxq ev‡mi †h †eM cÖ_gev‡mi hvÎxi 

Kv‡Q cwigvwcZ n‡e bv n‡”Q 402+302  wKwg/N. 

= 10 42+32  wKwg/N. 
= 10.5 wKwg/N. 
= 50 wKwg/N. 
Av‡cw¶K †eM DËi w`‡Ki mv‡_ θ †KvY m„wó 
Ki‡j, 

θ = tan-1 



40

30
  = tan-1 



4
3
  

 

 
wPÎ 9.2.5 

 
D`vniY 4 : GKB ’̄vb n‡Z ỳB Lvbv Mvwo 10wKwg/N. I 15wKwg/N. †e‡M hvÎv Kij| Zv‡`i MwZc‡_i 
ga¨eZx© †KvY 60° n‡j, wZb N›Uv c‡i Zv‡`i ~̀iZ¡ KZ n‡e? 
mgvavb : g‡b Kiyb, OX I OY eivei Mvwo ỳwU 
h_vµ‡g 10wKwg/N. I 15 wKwg/N. †e‡M P‡j Ges 
�XOY = 60°| 
∴ Av‡cw¶K †eM 

R  = u2+v2-2uvcosα   

= 102+152-2.10.15.cos60°  

= 100+225-2.10.15.
1

2
  

= 325 - 150  
= 175  
= 5 7  wKwg/N.. 

 

 
wPÎ 9.2.6 

AZGe 3 N›Uv ci Mvwo ỳwUi cvi¯úwiK ~̀iZ¡ = R.t 
 = 5 7  * 3 wK‡jvwgUvi 
 = 15 7  wK‡jvwgUvi 
D`vniY 5 : u †e‡M GKwU RvnvR c~e©w`‡K Pj‡Q| Aci GKwU RvnvR c~e©w`‡Ki mv‡_ DËi w`‡K θ  †Kv‡Y 
AvbZ †iLvq 2u †e‡M Pj‡Q| cÖ_g Rvnv‡Ri GKRb Av‡ivnxi g‡b n‡”Q †h, wØZxq RvnvRwU DËic~e© 

w`‡K Pj‡Q| cÖgvY Kiyb †h, θ = 
1

2
  sin-1 



3
4
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mgvavb : g‡b Kiyb, cÖ_g RvnvR OA eivei u †e‡M 
Ges wØZxq RvnvR OB eivei 2u †e‡M Pj‡Q| Zvn‡j 
�AOB = θ| 
cÖ_g Rvnv‡Ri †eM‡K wecixZ w`‡K we‡ePbvc~e©K †eM 
wb‡ ©̀kK †iLv‡K evû w`‡q OACB mvgvšÍwiK A¼b 
Kiyb| Zvn‡j, cÖ_g RvnvR mv‡c‡¶ wØZxq Rvnv‡Ri 
Av‡cw¶K †eM OC KY© Øviv w`‡K I gv‡b m~wPZ n‡e|  
cÖkœvbymv‡i, �AOC = 45°| Zvn‡j �BOC=45°−θ I 
�OAB=180°-45°  
Zvn‡j wÎfz‡Ri ag© Abyhvqxt  

 

 
 

wPÎ 9.2.7 
 

OA

sin�OBA
  = 

OB

sin�OAB
  

ev, 
OA

sin�BOC
  = 

OB

sin�OAB
  

ev, 
OA

sin(45°-θ)
  = 

OB
sin(180°-45°)  

∴ 
u

sin(45°-θ)
  = 

2u
sin45°  

ev, 
1

sin(45°-θ)
  = 

2

1

2

  = 2 2  

ev, sin (45°-θ) = 
1

2 2
  

ev, sin 45° cosθ - cos 45° sinθ = 
1

2 2
  

ev, 
1

2
  cosθ - 

1

2
  sinθ = 

1

2 2
  

ev, cosθ - sinθ = 
1

2
  

ev, (cosθ - sinθ)2 = 
1

4
  

ev, cos2θ+sin2θ - 2sinθ cosθ = 
1

4
  

ev, 1-sin2θ = 
1

4
    

ev, sin2θ = 1 - 
1

4
  = 

3

4
  

ev, 2θ = sin-1 


3
4
  

∴ θ = 
1

2
  sin-1 



3
4
  

  AbykxjbxÑ9.2 
1. GKwU e Í̄z 15 wKwg/N. †e‡M c~e©w`‡K hv‡”Q; Ab¨ GKwU e Í̄zZ 25 wKwg/N. †e‡M c~e©w`‡K hv‡”Q| 

cÖ_gwU mv‡c‡¶ wØZxq e Í̄zwUi Av‡cw¶K †eM wbY©q Kiyb|  
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2. GKwU RvnvR 100 wKwg/N. †e‡M c~e©w`‡K Ges Av‡iKwU RvnvR 62 wKwg/N. †e‡M cwðg w`‡K Pj‡Q| 
wØZxq RvnvR mv‡c‡¶ cÖ_g Rvnv‡Ri Av‡cw¶K †eM wbY©q Kiyb|  

3. GKwU RvnvR 30 2  gvBj/N›Uv †e‡M `w¶Y w`‡K Pj‡Q Ges Aci GKwU RvnvR 30 gvBj/N›Uv †e‡M 
`w¶Y-c~e© w`‡K Pj‡Q| cÖ_g RvnvR mv‡c‡¶ wØZxq Rvnv‡Ri Av‡cw¶K †eM wbY©q Kiyb|  

4. GKwU e Í̄z 12 dzU/†m‡KÛ ‡e‡M c~e©w`‡K Ges Av‡iKwU e Í̄z 16 dzU/†m‡KÛ  †e‡M DËi w`‡K Pj‡Q| 
cÖ_g e Í̄z mv‡c‡¶ wØZxq e Í̄zi Av‡cw¶K MwZ‡e‡Mi gvb I w`K wbY©q Kiyb|  

5. ci¯úi j¤̂vjw¤̂ ỳwU †ijc‡_i GKwU †ijc_ eivei 30 gv/N. MwZ‡e‡M Pjgvb GKwU Mvwo mÜ¨v 7 
Uvq Rskb AwZµg K‡i| Aci †ijc_ eivei 40gv/N. MwZ‡e‡M Pjgvb MvwowU ivZ 12 Uvq Rsk‡b 
†cŠu‡Q| Zviv KLb me‡P‡q wbKUeZx© wQj? 

6. GKRb †jvK hLb 4 gv/N. †e‡M P‡j ZLb e„wói aviv Zv‡K Lvovfv‡e AvNvZ K‡i| hLb †m Zvi 
MwZ‡eM GKB w`‡K 8 gvB‡j e„w× K‡i ZLb e„wói aviv Zv‡K 45° †Kv‡Y AvNvZ K‡i| e„wói cÖK…Z 
MwZ‡e‡Mi gvb I w`K wbY©q Kiyb|  
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ccvvVV--33   
Z¡iY 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● mij‡iLvi mgZ‡j Pjgvb e Í̄zKYvi Rb¨ MwZm~Î¸‡jv wbY©q Ki‡Z cvi‡eb; 
● wewfbœ mgm¨v mgvav‡b m~Î¸wj cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 
 
 

 †eM e„w×i nvi‡K Z¡iY, Avi †eM n«v‡mi nvi‡K g›`b ejv nq| ZvB we‡qvM‡evaK Z¡iYB g›`b| 
‡eM e„w×i nvi GKB _vK‡j Zv‡K mylg Z¡iY ev mgZ¡iY e‡j, Ab¨_vq AmgZ¡iY ejv nq|  
g‡b Kiyb, PQ c‡_ Pjgvb GKwU e Í̄zKYv †Kvb GK 
†m‡K‡Û AB=8 dzU, wØZxq †m‡K‡Û BC=11 dzU, 
Z…Zxq †m‡KÛ CD=14 dzU Gfv‡e c_ AwZµg 
Ki‡Q|  

 
P A B C D Q  

wPÎ 9.3.1 

†`Lv hv‡”Q †h, KYvwU cÖwZ †m‡K‡Û AwZwi³ 3 dzU c_ AwZµg Ki‡Q| G‡¶‡Î e Í̄zKYvwU mgZ¡i‡Y Pj‡Q 
ejv n‡e|  
g‡b Kiyb, XY c‡_ Pjgvb GKwU e Í̄zKYv †Kvb GK 
†m‡K‡Û LM =6 dzU, wØZxq †m‡K‡Û MN=10 dzU, 
Z…Zxq †m‡K‡Û NO=13 dzU Gfv‡e c_ AwZµg 
Ki‡Q|  

 
X L M N O Y  

wPÎ 9.3.2 

†`Lv hv‡”Q †h, KYvwU wØZxq †m‡K‡Û AwZwi³ 4 dzU, Z…Zxq †m‡K‡Û AwZwi³ 3 dzU AwZµg Ki‡Q| ZvB 
†eM e„w×i nvi GK bq| G‡¶‡Î e Í̄zKYvwU AmgZ¡i‡Y Pj‡Q ejv n‡e| eZ©gvb BDwb‡U mylg Z¡iYB 
Av‡jvP¨ welq|  
†e‡Mi b¨vq Z¡i‡Yi wbw ©̀ó gvb I w`K  Av‡Q| ZvB †e‡Mi ms‡hvRb I wefvR‡bi wewfbœ Dccv`¨¸‡jv 
GKBfv‡e Z¡i‡Yi ms‡hvRb I wefvR‡bi †¶‡Î cÖ‡hvR¨ n‡e|  
†eM e„w×i nvi‡K Z¡iY, Avi †eM n«v‡mi nvi‡K g›`b ejv nq| ZvB we‡qvM‡evaK Z¡iYB g›`b| ‡eM 
e„w×i nvi GKB _vK‡j Zv‡K mylg Z¡iY ev mgZ¡iY e‡j, Ab¨_vq AmgZ¡iY ejv nq|  
 
K¨vjKzjv‡mi gva¨‡g †eM I Z¡i‡Yi cÖKvk  
g‡b Kiyb, GKwU e Í̄zKYv O we› ỳ n‡Z u †e‡M hvÎv K‡i mijc‡_ P‡j t mg‡q OA = s c_ AwZµ‡gi ci 
†eM e„w× †c‡q v †eM cÖvß nq Ges t+δt mg‡q OB = s+δs c_ AwZµg K‡i v+δv †eM cÖvß nq| δt, 
δv, δs h_vµ‡g t, v, s Gi AwZ mvgvb¨ e„w× wb‡ ©̀k K‡i|  

AZGe,  t mg‡q KYvi †eM v = 
lim

δt∅0
 
s+δ s − s

δt 
   

 = 
lim

δt∅0
  
δs
δt
  = 

ds
dt  

 

 v 

  
A 

v +   v 

  
B 

δ 

s δ s 
u 

O  
wPÎ 9.3.3 

Ges KYvi Z¡iY f = 
lim

δt∅0
 
v+δ v − v

δt 
  = 

lim

δt∅0
 
δv

δt
  = 

dv
dt  
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GLb f = 
dv
dt  = 

d
dt  



ds

dt   = 
d2s
dt2

  

Avevi f = 
dv
dt   = 

dv
ds   . 

ds
dt  =v 

dv
ds   

AZGe †eM v = 
ds
dt
   Ges Z¡iY f =

dv
dt  =v 

dv
ds  =

 d2s
dt2

   

mgZ¡i‡Y PjšÍ KYvi MwZi mgxKiY 
g‡b Kiyb, †Kvb mij‡iLv eivei PjšÍ †Kvb KYv f  mgZ¡i‡Y P‡j t mg‡q s ~̀iZ¡ AwZµg K‡i| KYvwUi 
Avw`‡eM u Ges †kl‡eM v  n‡j, KYvi MwZi mgxKibmg~n wb¤œiƒc n‡e- 
(i) v = u+ft 

(ii) s = ut+
1

2
 ft2 

(iii) v2=u2+2fs 

MwZi mgxKiYmg~‡ni cÖgvY t  
(i) cÖgvY Kiyb †h, v = u+ft 
g‡b Kiyb, GKwU e Í̄zKYv O we› ỳ n‡Z u †e‡M mijc‡_ hvÎv K‡i t mgq c‡i †eM e„w× †c‡q A we› ỳ‡Z v 
†eM Ges cieZx© δt mgq ci B we› ỳ‡Z v+δv †eM cÖvß nq (wPÎ 9.3.3)| δt I δv h_vµ‡g t I v Gi 
AwZ ¶z ª̀ e„w× wb‡ ©̀k K‡i|  

AZGe, AB c‡_ †e‡Mi Mo e„w×i nvi = 
δv

δt
  

∴ †eM e„w×i nvi A_©vr Z¡iY, f = 
lim

δt∅0
 
δv

δt
  = 

dv
dt  

ev, fdt=dv  
ev, ∫fdt = ∫dv 
ev, v = ft + C (aªyeK) ------------- (i) 
†h‡nZz t Gi †h †Kvb gv‡bi Rb¨ mgxKiYwU cÖ‡hvR¨, †m‡nZz O we› ỳ‡Z t=0 I v=u n‡e| 
∴ u=f.0 + C ev, C= u 
AZGe, (i) bs mgxKiYwU ùvovq, v=u+ft 

(ii) cÖgvY Kiyb †h, s = ut+1
2
 ft2 

g‡b Kiyb, GKwU e Í̄zKYv O we› ỳ n‡Z u †e‡M mijc‡_ hvÎv K‡i mgZ¡i‡Y P‡j t mg‡q OA= s ~̀iZ¡ 
AwZµg K‡i v †eM cÖvß nq Ges cieZx© δt mg‡q AB=δs ~̀iZ¡ AwZµg K‡i v+δv †eM cÖvß nq (wPÎ 
9.3.3)| δt, δv, δs h_vµ‡g t, v, s Gi AwZ mvgvb¨ e„w× wb‡ ©̀k K‡i|  

AB c‡_ Mo‡eM = 
δs

δt
  Ges Mo Z¡iY = 

δv

δt
  

GLb Z¡iY f= 
lim

 δt∅0
 
δv

δt
  = 

dv
dt  

ev, dv = fdt  
∴ ∫dv = ∫fdt  ev, v=ft+C (aªyeK), hv t Gi †h †Kvb gv‡bi †¶‡Î cÖ‡hvR¨| O we› ỳ‡Z t=0 I v=u. 
∴ f.0+C=u ev, C=u 
∴ v=u+ft ----------- (i) 
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Avevi †eM, v = 
lim

δt∅0
 
δs

δt
  = 

ds
dt   

ev, ds=vdt=(u+ft) dt; [(i) Gi mvnv‡h¨] 
∴ ∫ds =∫(u+ft)dt 
ev, ∫ds =∫udt + f∫tdt   

ev, s =ut +f. 
t2

2
  +C1 (aªyeK),  

hv t Gi †h †Kvb gv‡bi †¶‡Î cÖ‡hvR¨| 
O we› ỳ‡Z A_©vr hvÎv gyn‚‡Z© t=0, s=0 

∴ 0= u.0 + 
1

2
  f.0 + C1 ev, C1=0 

∴ s= ut+
1

2
  ft2 

 
(iii) cÖgvY Kiyb †h, v2=u2+2fs 
g‡b Kiyb, mijc‡_ Pjgvb GKwU e Í̄zKYv O we› ỳ n‡Z u †e‡M hvÎv K‡i t mg‡q OA=s Ges t+δt mg‡q 
OB=s+δs c_ AwZµg K‡i h_vµ‡g v I v+δv †eM cÖvß nq (wPÎ 9.3.3)| GLv‡b δt, δv, δs Øviv 
h_vµ‡g t, v, s Gi AwZ mvgvb¨ e„w× wb‡ ©̀k K‡i|  

AB c‡_ Mo †eM = 
δs

δt
  Ges Mo Z¡iY = 

δv

δt
  

∴ †eM, v = 
lim

δt∅0
 
δs

δt
  = 

ds
dt Ges Z¡iY f = 

lim

δt∅0
 
δv

δt
  = 

dv
dt  

∴ f = 
dv
dt  = 

dv
ds  . 

ds
dt  = v 

dv
ds   

ev, fds = vdv 
∴ ∫fds = ∫vdv 

ev, fs=
v2

2
  + C (aªyeK), hv e Í̄zi mKj Ae ’̄v‡b cÖ‡hvR¨| 

O we› ỳ‡Z A_©vr hvÎv gyn‚‡Z© s=0 I v=u 

∴ 
u2

2
  + C = f.0  ev, C = − Error!) 

∴ fs = 
v2

2
  - 

u2

2
   

ev, 2fs = v2-u2 
ev, v2=u2+2fs 
ª̀óe¨ t hw` KYvwU f mgg›`‡b P‡j Zvn‡j Dc‡iv³ mgxKiYmg~n n‡e 

(i) v = u-ft,   (ii) s = ut- 
1

2
 ft2,  (iii) v2=u2−2fs 

mijc‡_ Pjgvb e Í̄zKYvi n Zg †m‡K‡Û AwZµvšÍ ~̀iZ¡ wbY©q  
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g‡b Kiyb, mijc‡_ Pjgvb e Í̄zKYv wUi 
Avw`‡eM u I mgZ¡iY f | AZGe, sn=n 

†m‡K‡Û AwZµvšÍ ~̀iZ¡ = un+
1

2
  fn2 

Ges s(n-1) = (n-1) †m‡K‡Û AwZµvšÍ 

~̀iZ¡= u (n-1) + 
1

2
  f(n-1)2  

=un−u+
1

2
 f(n2-2n+1) 

 

 
 

wPÎ: 9.3.4 

 =un−u+
1

2
 fn2-fn+

1

2
 f 

 ∴  sn+h  = nZg †m‡K‡Û AwZµvšÍ ~̀iZ¡  

 = sn  - sn-1 =un+
1

2
 fn2− un+u−

1

2
 fn2+fn−

1

2
 f 

 = u + 
1

2
  f(2n-1) 

mgm¨v t †`Lvb †h, (i) Mo‡eM = Aa© mgq A‡šÍ cÖvß †eM 
 (ii) Mo‡eM = Avw`‡eM I †kl †e‡Mi mgwói A‡a©K|  
mgvavb t g‡b Kiyb, mijc‡_ Pjgvb GKwU e Í̄zKYv 
u Avw`‡e‡M I f mgZ¡i‡Y P‡j t mg‡q s c_ 
AwZµg K‡i v †eM cÖvß nq|  

 

 

 
 

wPÎ: 9.3.5 

GLb Mo‡eM = 
AwZµvš  c_

mgq   = 
s
t  = 

ut+
1

2
ft2

t   

 = u + 
1

2
  ft = u + f



t
2
  = v' = 

t
2
  mgq A‡š— cÖvß †eM  

 = 
2u+ft
2

  = 
u+u+ft

2
  

 = 
u+v
2
  = Avw`‡eM I †kl †e‡Mi mgwói A‡a©K  

 
D`vniY 1 :  GKwU e Í̄zKYv wbw ©̀ó Avw`‡e‡M hvÎv K‡i 3 †m‡K‡Û 81 dzU AwZµg K‡i| Gici Z¡iY 
wbw®Œq nq Ges cieZx© 3 †m‡K‡Û e Í̄zKYvwU 72 dzU AwZµg K‡i| Zvi Avw`‡eM I Z¡iY wbY©q Kiyb|  
mgvavb : g‡b Kiyb, Avw`‡eM u I Z¡iY f| cÖ_g 3 ‡m‡KÛ ci Z¡iY wbw®Œq nIqvq e Í̄zKYvwU mg‡e‡M 

Pj‡e| D³ †eM, v= 
72dzU

3 ‡m‡KÛ  = 24 dzU /‡m‡KÛ. 

GLb, v= u+ftev, 24 = u+f.3 ---------- (i) 

Ges s= ut+
1

2
  ft2 ev, 81 = u.3 + 

1

2
  f.32 

 ev, 27 = u + 
3

2
  f  ------- (ii) 

(i) n‡Z (ii) we‡qvM K‡i -3 =
3

2
  f   ∴ f= −2 

 GLb (i) n‡Z u+(-2). 3 = 24 ev, u=24+6=30 
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AZGe, Avw`‡eM, u= 30 dzU/†m‡KÛ Ges Z¡iY f=-2 dzU/†m‡KÛ2 A_©vr g›`b = 2 dzU/†m‡KÛ 2 

D`vniY 2 : mgZ¡i‡Y Pjgvb GKwU Mvwo AB=
1

2
  gvBj c_ 50 †m‡K‡Û Ges cieZx© BC = 

3

4
  gvBj c_ 

50 †m‡KÛ AwZµg K‡i| A I C we› ỳ‡Z †eM wbY©q Kiyb|  
mgvavb : 

 

 
wPÎ: 9.3.6 

ai“b, A I C we› ỳ‡Z †eM h_vµ‡g u I v Ges Z¡iY f| 

G‡¶‡Î t1=t2 = 50 †m‡KÛ = 
50

60*60  N›Uv = 
1

72
  N›Uv  

GLb AB = ut1 + 
1

2
  ft

2

1  ev, 
1

2
  = u. 

1

72
  + 

1

2
 f 



1

72

2
  ----- (i) 

Avevi AC = u(t1+t2)+
1

2
 f(t1+t2)2  

ev, 
1

2
 +
1

3
  = u.2.

1

72
 +
1

2
  f 



2.

1

72
 2  

ev, 
5

4
  =

2u
72
  +2f



1

72
 2   

ev, 
5

8
  = 

u
72
  +

f

 ( )72 2
  ..................... (ii)    

(ii) n‡Z (i) we‡qvM K‡i cvB, 
1

2
  .f. 

1

(72)2
  = 

5

8
  - 

1

2
  = 

1

8
  

ev, f = 2.
1

8
 . ( )72  2 = 

1

4
 ( )72  2  

GLb (ii) n‡Z cvB,  

 
5

8
  = 

u
72
  +

1

4
 ( )72  2 . 

1

(72)2
   

ev, u. 
1

72
  + 

1

4
  = 

5

8
  

ev, u. 
1

72
  = 

5

8
  − 

1

4
  = 

3

8
  ∴ u = 

3

8
  * 72 = 27 

∴ v= u+f(t1+t2) = 27 + 
1

4
 . (72)2. 2. 

1

72
  = 27+36=63 

∴ A we› ỳ‡Z †eM, u=27 gv/N. Ges C we› ỳ‡Z †eM, v = 63 gv/N. 
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D`vniY 3 : GKwU ey‡jU †Kvb Lvov †`qv‡ji 3 BwÂ †fZ‡i XzK‡Z Zvi A‡a©K †eM nvivq| g›`b mylg 
n‡j Zv Avi KZUzKz †fZ‡i XzK‡Z cvi‡e? 
mgvavb : g‡b Kiyb, ey‡j‡Ui Avw`‡eM u, †`qv‡ji †fZi m„ó g›`b f Ges wb‡Y©q ~̀iZ¡ = s BwÂ| 

†h‡nZz ey‡jUwU †`qv‡j wfZ‡i 3 BwÂ XzKvi ci †eM nq  
u
2
   

AZGe 


u
2

2
  = u2 − 2.f.3 

ev, 6f = u2- 
u2

4
  = 

3

4
  u2 

∴ f=
3u2

4*6  = 
u2

8
  ------- (i) 

Avevi ey‡jUwUi †kl †eM v = 0  

∴ 02= 


u
2

2
 − 2f.s ev, 2fs = 

u2

4
  

∴ s = 
u2

8f   = 
u2

8
u2

8

   [(i) bs Gi mvnv‡h¨] 

 = 1 

∴ wb‡Y©q ~̀iZ¡ s = 1BwÂ|  
 

D`vniY 4 : GKwU ey‡jU GKwU Z³v †f` Ki‡Z Zvi †e‡Mi 
1

20
  Ask nvivq| g›`b mylg n‡j ‡mwU _vgvi 

c~‡e© cici ’̄vwcZ Abyiƒc KZ¸‡jv Z³v †f` Ki‡Z cvi‡e? 
mgvavb : aiyb, ey‡j‡Ui Avw`‡eM u, g›`b f, cÖwZ Z³vi cyiyZ¡ d| aib ey‡jUwU n msL¨K Z³v †f` Ki‡Z 
cv‡i| n msL¨K Z³vi cyiyZ¡, s= nd. 
kZ© Abyhvqx, 

 



u - 

u
20

2
  = u2-2fd 

ev, 



19

20
u
2
  = u2 - 2fd 

ev, 2fd = u2 - 



19

20
u
2
  

ev, 2fd = 








1-
192

202
 u2 = 

202-192

202
 u2 =

400-361
400

  u2 = 
39

400
 u2 -------(i) 

Avevi, v2 =u2 - 2fs ev, 02=u2- 2f. nd 

ev, n= 
u2

2fd  = 
u2

39

400
u2
 , [(i) bs Gi mvnv‡h¨] 

 = 
400

39
  = 10

10

39
  

∴ wb‡Y©q Z³vi msL¨v = 10
10

39
  Lvbv|  
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D`vniY 5 : GKwU e Í̄zKYv wbw ©̀ó Avw`‡e‡M I f mgZ¡i‡Y P‡j t mg‡q s c_ Ges cieZx© t' mg‡q s' c_ 

AwZµg K‡i| †`Lvb †h, f = 
2



s'

t'-
s
t

t+t'   

mgvavb : aiyb, Avw`‡eM = u  

∴ s=ut + 
1

2
 ft2 .................... (i) 

Ges s+s' = u(t+t') + 
1

2
  f(t+t')2 

ev, s+s' = ut+ut' + 
1

2
  ft2+ 

1

2
  ft'2+ftt'   .................... (ii) 

(ii) n‡Z (i) we‡qvM K‡i, s' = ut'+
1

2
  ∂(2t+t')t' 

 ev, 
s'
t'  = u+

1

2
  f(2t+t') 

Avevi (i) n‡Z cvB, 
s
t  = u+

1

2
  ft 

GLb  
s'
t'  - 

s
t  = 

1

2
 f (2t+t')- 

1

2
 ft  

ev,  
s'
t'  - 

s
t  = 

1

2
 f (t+t') 

ev, f = 
2



s'

t'-
s
t

t+t'   

 
D`vniY 6 : mgZ¡i‡Y Pjgvb GKwU e Í̄zKYv cici t1, t2, t3 mg‡q ch©vqµ‡g mgvb ~̀iZ¡ AwZµg K‡i| 

†`Lvb †h, 
1

t1
  - 

1

t2
 +

1

t3
  = 

3

t1+t2+t3
  

mgvavb : aiyb, Avw`‡e‡M u I Z¡iY f 

∴ s = ut1 + 
1

2
  ft

2

1  ------- (i) 

2s = u(t1+t2) + 
1

2
  f (t1+t2)2 ----------- (ii) 

3s = u(t1+t2+t3) + 
1

2
 f (t1+t2+t3)2 ------ (iii) 

(i) n‡Z cvB, 
s
t1
  = u+ 

1

2
 ft1 ----------(1) 

(ii) n‡Z (i) we‡qvM K‡i, s= ut2 + 
1

2
  f(2t1+t2)t2 

ev, 
s
t2
  = u + 

1

2
  f(2t1+t2) -------- (2) 

(iii) n‡Z (ii) we‡qvM K‡i, s= ut3+
1

2
 f (2t1+2t2+t3)t3 

ev, 
s
t3
  = u+

1

2
  f(2t1+2t2+t3) ------- (3) 

(iii) n‡Z cvB, 
3s

t1+t2+t3
  = u+

1

2
  f(t1+t2+t3) ----- (4) 
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GLb (1) − (2) + (3) cÖ‡hvM K‡i 

 
s
t1
  - 

s
t2
  + 

s
t3
  = u+

1

2
 f (t1+t2+t3) = 

3s
t1+t2+t3

 ,     [(4) Gi mvnv‡h¨] 

∴ 
1

t1
  - 

1

t2
  + 

1

t3
  = 

3

t1+t2+t3
  

 
D`vniY 7 : w ’̄i Ae ’̄v n‡Z mijc‡_ Pjgvb GKwU e Í̄zKYv cÖ_‡g f1 mgZ¡i‡Y Ges cieZx© mg‡q f2 
mgg›`‡b P‡j t mg‡q s ~̀iZ¡ AwZµg K‡i †_‡g hvq| cÖgvY Kiyb †h,  

(i) 
t2

2s  = 
1

f1
  + 

1

f2
 ,  (ii) t = 

2s(f1+f2)
f1f2

  

mgvavb : 
 

 
wPÎ: 9.3.7 

g‡b Kiyb, mijc‡_ Pjgvb e Í̄zKYvwU cÖ_‡g t1 mg‡q f1 mgZ¡i‡Y P‡j s1 c_ AwZµg K‡i v ‡eM cÖvß nq 
Ges cieZx©‡Z f2 g›`‡b t2 mg‡q s2 c_ AwZµ‡gi ci †_‡g hvq| 

Z¡iY As‡ki †¶‡Î, v = 0+f1t1 ev, t1 = 
v
f1
  ---------- (i) 

Ges v2=02 + 2f1s1 ev, 2s1 = 
v2

f1
  ------------------- (ii) 

g›`b As‡ki †¶‡Î, 0 = v- f2t2 ev,  t2= 
v
f2
  ------------- (iii) 

Ges 02=v2-2f2s2   ev, 2s2 = 
v2
f2
  ------------------------ (iv) 

AZGe, t = t1+t2 = 
v
f1
  + 

v
f2
  = v 







1

f1
 + 

1

f2
     [ (i) bs I (iii) bs Gi mvnv‡h¨] 

Ges 2s = 2(s1+s2) = 
v2

f1
  + 

v2

f2
  = v2 







1

f1
 + 

1

f2
  [ (ii) bs I (iv) bs Gi mvnv‡h¨] 

GLb 
t2

2s  = 

v2






1

f1
 + 

1

f2

2

v2 






1

f1
 + 

1

f2

  = 
1

f1
  + 

1

f2
   

ev, t2 = 2s 






1

f1
 + 

1

f2
  = 

2s(f1+f2)
f1f2

   

∴ t =  
2s(f1+f2)

f1f2
  

 

D`vniY 8 : GKwU †Uªb ỳwU †÷k‡bi ga¨eZx© ~̀i‡Z¡i cÖ_g 
1

m  Ask mgZ¡i‡Y, †kl 
1

n  As‡k mgg›`‡b 

Ges evwK Ask mg‡e‡M P‡j| hw` †UªbwU GK †÷kb n‡Z †Q‡o Aci †÷k‡b _v‡g Z‡e †`Lvb †h, Zvi 

m‡e©v”P †eM I Mo‡e‡Mi AbycvZ 



1+

1

m+
1

n   t 1 
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mgvavb t 
 

 
wPÎ: 9.3.8 

g‡b Kiyb, †÷kbØ‡qi ga¨eZx© ~̀iZ¡ s| cÖ_g s/m Ask f1 mgZ¡i‡Y t1 mg‡q, cieZx©†Z v mg‡e‡M s0 c_ 
t0 mg‡q Ges †kl s/n Ask f2 mgg›`‡b t2 mg‡q AwZµg K‡i|  

∴ s0 = s - 



s

m + 
s
n   = s 



1 - 

1

m - 
1

n   

Z¡i‡Yi †¶‡Î, v= f1t1 ev, t1= 
v
f1
  Ges v2=2f1.

s
m  ev, f1 = 

mv2

2s   

∴ t
1
 = 

v
mv2

2s

  = 
2s
mv  ---------- (i) 

g›`‡bi †¶‡Î 0=v−f2t2 ev, t2 = 
v
f2
  Ges v2=2f2. 

s
n  ev, f2= 

nv2

2s   

∴ t
2
 = 

v

nv2

2s

  = 
2s
nv  -------------- (ii) 

mg‡e‡Mi †¶‡Î, t0 = 
s0
v   = 

s
v 



1 - 

1

m - 
1

n   

‡gvU mgq t = t1+t0+t2 = 
2s
mv  + 

s
v 



1-

1

m - 
1

n   + 
2s
nv  

 = 
s
v 



2

m + 1 - 
1

m - 
1

n + 
2

n   = 
s
v 



1+

1

m+
1

n   

m‡e©v”P †eM t Mo‡eM = v t 
s
t  = v t 

s
s
v 



1 + 

1

m + 
1

n

  

= v t 
v

1+
1

m+
1

n

  = 1 t 
1

1+
1

m+
1

n

  = 



1

m + 
1

n + 1   t 1 

 
D`vniY 9 :  w ’̄ive ’̄v n‡Z GKwU Mvwo f1 mgZ¡i‡Y hvÎv ïiy Ki‡jv| v MwZ‡eM AwR©Z nevi ci wbw ©̀ó 
mgq ch©šÍ Zv mg‡e‡M P‡j| cwi‡k‡l f2 mgg›`‡b P‡j †eM k~b¨ nq| hw` m¤ú~Y© ~̀iZ¡ x Ges †gvU 
mgqKvj t nq Z‡e †`Lvb †h,  

(i) t=
x
v  + 

v
2
 






1

f1
+
1

f2
 ;  (ii) 2x = v 









2t -v 






1

f1
+
1

f2
  

mgvavb : 
 

 
wPÎ: 9.3.9 
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g‡b Kiyb, MvwowU A we› ỳ‡Z w ’̄ive ’̄v n‡Z hvÎv ïiy K‡i f1 mgZ¡i‡Y P‡j t1 mg‡q AB = x1 c_ AwZµg 
K‡i v †eM cÖvß nq Ges v †e‡M BC = x0 c_ t0 mg‡q AwZµg K‡i| cieZx© t2 mg‡q f2 mgg›`‡b 
CD=x2 c_ AwZµ‡gi ci MvwowU _v‡g| g‡b Kiyb †gvU ~̀iZ¡ = x 

Z¡i‡Yi †¶‡Î v = f1t1 ev, t1 = 
v
f1
  

Ges v2 = 2f1x1  ev, x1= 
v2

2f1
  

g›`‡bi †¶‡Î 0= v-f2t2 ev, t2=
v
f2
  

Ges 02=v2 - 2f2x2 ev, x2 = 
v2

2f2
  

mg‡e‡Mi †¶‡Î t0 = 
x0
v   

 

GLb t=t1+t0+t2 = 
v
f1
  + 

x0
v   + 

v
f2
  

= v 






1

f1
 + 

1

f2
  + 

x-(x1+x2)
v   ,  (Q x=x1+x0+x2) 

= v 






1

f1
 + 

1

f2
  + 

x
v  - 

1

v 





v2

2f1
 + 

v2

2f2
  

= 
x
v +v 






1

f1
+
1

f2
 - 
1

2
  v






1

f1
+
1

f2
  = 

x
v +

1

2
 v 






1

f1
+
1

f1
   

ev, 2vt = 2x+v2 






1

f1
+
1

f2
   ∴ 2x = v







2t - v







1

f1
 + 

1

f2
   

 
D`vniY 10 : u Avw`‡e‡M  I f mgZ¡i‡Y Pjgvb †Kvb e Í̄z p Zg, q Zg I r Zg †m‡K‡Û h_vµ‡g a, b I 
c ~̀iZ¡ AwZµg K‡i| †`Lvb †h, a(q-r)+b(r-p)+c(p-q)=0 

mgvavb : a=pZg †m‡K‡Û AwZµvšÍ c_ = u + 
1

2
 f (2p-1) .............. (i) 

 b=qZg †m‡K‡Û AwZµvšÍ c_ = u+
1

2
  f(2q-1) .............. (ii) 

 c= r Zg †m‡K‡Û AwZµvšÍ c_ = u+
1

2
 f (2r-1) .............. (iii) 

(i) - (ii), (a-b) = 
1

2
  f .2 (p-q) ev, p-q = 

1

f  (a-b)  

(ii) - (iii), (b-c) = 
1

2
 f. 2(q-r)  ev, q-r = 

1

f  (b-c)  

(iii) - (i), (c-a) = 
1

2
 f. 2(r-p) ev, r-p = 

1

f  (c-a)  

GLb, a(q-r) +b(r-p) + c(p-q) = a
1

f  (b-c)  + b
1

f  (c-a)  + c
1

f  (a-b)  

= 
1

f   [ab-ac+bc-ab+ca-bc] = 
1

f  * 0=0  
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D`vniY 11 : GKwU mij‡iLv eivei mgZ¡i‡Y Pjgvb †Kvb e Í̄zi ch©vqµ‡g wZbwU weiwZKvj t1, t2, t3 †Z 

Mo‡e‡Mi cwigvY h_vµ‡g v1, v2, v3 n‡j †`Lvb †h, 
v1-v2
v2-v3

  = 
t1+t2
t2+t3

  

mgvavb :  
 

 
wPÎ:9.3.10 

g‡b Kiyb, e Í̄zKYvwU O we› ỳ n‡Z u †e‡M hvÎv K‡i f mgZ¡i‡Y P‡j t1 mgq ci A we› ỳ‡Z u1 cieZx© t2 
mgq ci B we› ỳ‡Z u2, Ges Zvi cieZx© t3 mgq ci C we› ỳ‡Z u3 †eM cÖvß nq|  
∴ u1=u+ft1,   
u2=u1+ft2 = u+ft1+ft2 

ev, u2 - u = f(t1+t2) 
Ges u3 = u2+ft3=u1+ft2+ft3 ev, u3-u1= f(t2+t3) 
v1-v2
v2-v3

  = 
v2-v1
v3-v2

  = 





u1+u2

2
 - 
u+u1
2

  / 





u2+u3

2
 - 
u1+u2

2
  = 

u2-u
u3-u1

  

= 
f(t1+t2)
f(t2+t3)

  = 
t1+t2
t2+t3

  

∴ 
v1-v2
v2-v3

  = 
t1+t2
t2+t3

   

 
D`vniY 12 :  GKwU evm w ’̄i Ae ’̄vb n‡Z 2 dzU/†m2 mgZ¡i‡Y hvÎv ïiy Ki‡jv| †`Lvb †h, GKRb hvÎx 
25 dz‡Ui AwaK wcQb n‡Z 10 dzU/†m. mg‡e‡M †`Šu‡o evmwU ai‡Z cvi‡e bv|  
 
mgvavb : 

 

 
wPÎ: 9.3.11 

g‡b Kiyb, O †jvKwUi Avw` Ae ’̄vb, A evmwUi Avw` Ae ’̄vb Ges t mgq ci †jvKwU B we› ỳ‡Z evmwU 
a‡i| aiyb, OA=x I AB=s. 

ev‡mi †¶‡Î, s=0.t +  
1

2
  ft2 = 

1

2
  ft2 = 

1

2
 . 2. t2 = t2 ----------- (i) 

Ges hvÎxi †¶‡Î x+s=vt= 10t ------------- (ii) 
(i) I (ii) n‡Z cvB, x+t2=10t ev, t2-10t+x = 0 
evmwU aivi Rb¨ t Gi gvb ev¯—e n‡Z n‡e| †m‡¶‡Î wbðqK ≥0  
ev, 102 - 4x ≥ 0 ev, 100 - 4x ≥ 0 ev, 25≥x 
∴ x ≤ 25 
AZGe x Gi gvb 25 dzU ev 25 dzU Gi Kg n‡j evm aiv hv‡e A_©vr x Gi gvb 25 dzU Gi †ewk n‡j evm 
aiv hv‡e bv| myZivs hvÎxwU evmwU ai‡Z cvi‡e bv| 
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D`vniY 13 : GKRb †jvK Zvi 100 MR mvg‡b w ’̄i Ae ’̄vb n‡Z mgZ¡i‡Y GKwU evm Qvo‡Z †`‡L Zv 
aivi Rb¨ mg‡e‡M †`Šuov‡Z ïiy Ki‡jv| hw` †m 1 wgwb‡U †Kvb iK‡g evmwU ai‡Z cv‡i, Z‡e †jvKwUi 
†eM I ev‡mi Z¡iY wbY©q Kiyb|  
mgvavb : 

 

 
wPÎ: 9.3.12 

g‡b Kiyb, †jvKwUi Avw` Ae ’̄vb O, ev‡mi hvÎvwe› ỳ A Ges t=1 wgwbU = 60 †m‡KÛ ci †jvKwU B 
we› ỳ‡Z evm a‡i| OA=100 MR= 300 dzU| aiyb AB=s I ev‡mi Z¡iY= f | 
†h‡nZz †jvKwU †Kvb iK‡g evmwU a‡i, †m‡nZz B we› ỳ‡Z ev‡mi †eM= †jv‡Ki †eM = v (aiyb)|  
†jvKwUi †¶‡Î, s+300  = vt 
   = v. 60 ------------- (i) 
Ges ev‡mi †¶‡Î v = ft=f.60 ................. (ii) 

I s = 
1

2
 ft2 = 

1

2
 f.602 ------------- (iii) 

(i), (ii) I (iii) n‡Z , 
1

2
 f.602 + 300 = f.60.60 

ev, 300 = 
1

2
 f. 602   ∴ f = 

2 *300
60 * 60  = 

1

6
  

∴ v = f.60 = 
1

6
   * 60 dzU/‡m‡KÛ = 10 dzU/‡m‡KÛ 

 AZGe ev‡mi Z¡iY = 
1

6
   dzU/‡m‡KÛ2 Ges †jvKwUi †eM = 10 dzU/‡m‡KÛ. 

 
D`vniY 14 : ỳBwU †Uªb GKB †ijc‡_ wecixZ w`K n‡Z h_vµ‡g u1 I u2 MwZ‡e‡M ci¯ú‡ii w`‡K 
AMÖmi n‡”Q| hLb ga¨eZx© ~̀iZ¡ x ZLb †Uªb ỳwU‡Z h_vµ‡g f1 I f2 g›`b cÖ‡qvM Kiv n‡jv| †`Lvb †h, 

G‡`i g‡a¨ msNl© †Kvb iK‡g Gov‡bv m¤¢e hw` u
2

1  f2  + u
2

2  f1  + = 2f1 f2 x. nq|  

mgvavb : 
 

 
wPÎ: 9.3.13 

g‡b Kiyb, GKwU †Uªb A we› ỳ n‡Z u1 ‡e‡M Ges Aci †Uªb B we› ỳ n‡Z u2 ‡e‡M ci¯ú‡ii w`‡K AMÖmi 
n‡”Q| 
†Kvb iK‡g msNl© Gov‡bvi †¶‡Î Dfq †Uªb GK we› ỳ C-†Z †_‡g hv‡e| C we› ỳ‡Z Dfq †Uª‡bi †eM k~Y¨| 
†UªbØ‡qi AwZµvšÍ c_ h_vµ‡g x1 I x2 n‡j †gvU ~̀iZ¡  x=x1+x2 n‡e|  

∴ 02 = u
2

1  - 2f1x1  ev, 2x1 = 
u
2

1

f1
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Ges 02 = u
2

2  - 2f2x2  ev, 2x2 =  
u
2

2

f2
  

∴ 
u
2

1

f1
  +  

u
2

2

f2
  = 2(x1+x2) ev, 

u
2

1 f2 +  u
2

2 f1 

f1f2
  = 2x 

∴  u
2

1  f2 +  u
2

2  f1 = 2f1f2x  

 
D`vniY 15 : ỳBwU e Í̄zKYv GKB mij‡iLvq, f I f' mgZ¡i‡Y Pj‡Q| D³ †iLvi †Kvb GKwU wbw ©̀ó we› ỳ 
n‡Z a I a' ~̀i‡Z¡ Zv‡`i MwZ‡eM wQj h_vµ‡g u I u'| †`Lvb †h, Zviv ỳB ev‡ii †ewk wgwjZ n‡Z 

cv‡i bv Ges hw` ỳevi wgwjZ nq, Z‡e mgq ỳwUi e¨eavb n‡e 
2

f-f' (u-u')2 - 2(a-a')(f-f')  

mgvavb : 
 

 
wPÎ: 9.3.14 

g‡b Kiyb, O we› ỳ n‡Z a ~̀‡i Aew ’̄Z A we› ỳ‡Z GKwU e Í̄z KYvi †eM u Ges a' ~̀‡i Aew ’̄Z B we› ỳ‡Z 
Av‡iKwU e Í̄zKYvi †eM u' |  t  mgq c‡i Dnviv C we› ỳ‡Z wgwjZ nq| ai“b, OC = s 
∴ AC = s-a I BC = s-a' 

s-a= ut + 
1

2
 ft2 ----------- (i) 

I s-a' = ut + 
1

2
  f't2 ------------ (ii) 

(i) - (ii), a'-a = (u-u')t + 
1

2
 (f-f')  t2 

ev, (f-f') t2 + 2(u-u')t + 2(a-a') = 0, hv t Gi wØNvZ mgxKiY|  
ZvB t Gi gvb ỳBwU| myZivs Zviv ỳBev‡ii †ewk wgwjZ n‡Z cv‡i bv| hw` t Gi gvb ỳwU ev Í̄e I 
abvZ¥K nq, Z‡e Zviv ỳBevi wgwjZ n‡e| aiyb, t Gi gvb t1 I t2 

∴ t1+t2 = - 
2(u-u')
f-f'    I t1t2 = 

2(a-a')
f-f'   

GLb (t1-t2)2 = (t1+t2)2 - 4t1t2 

= 4 
(u-u')2

(f-f')2
  - 4. 

2(a-a')
f-f'   

= 
4

(f-f')2
  [(u-u')2 - 2(a-a') (f-f')] 

∴ t
1
~t
2
 = 

2

f-f' (u-u')2 - 2(a-a')(f-f')    

D`vniY 16 : mij‡iLv eivei Pjgvb GKwU e Í̄zKYv 0.04, 0.08, 0.12 N›Uv †k‡l h_vµ‡g cÖwZ N›Uvq 2.4, 
4.8, 7.2 gvBj †eM cÖvß nq| KYvwU 1 N›Uvq KZUzKz c_ AwZµg Ki‡e? 
mgvavb : 



  MwYZ wØZxq cÎ 

.   

BDwbU bq  c„ôv # 314 

 

 
wPÎ:9.3.15 

g‡b Kiyb, e Í̄z KYvwU O we› ỳ n‡Z u †e‡M hvÎv K‡i OA c_ t
1
=0.04 N›Uv mg‡q AwZµ‡gi ci u

1
=2.4 

gvBj/N›Uv, OB c_ t
2
=.08 N›Uv mg‡q AwZµ‡gi ci u

2
=4.8 gvBj/N›Uv Ges OC c_ t

3
=0.12 N›Uv 

mg‡q AwZµ‡gi ci u
3
=7.2 gvBj/N›Uv †eM cÖvß nq|  

AB c‡_ Z¡iY = 
u
2
-u
1

t
2
-t
1
  = 

(4.8-2.4)gvBj/N›Uv
(.08-.04)N›Uv   = 

2.4
.04   gvBj/N›Uv2= 60 gvBj/N›Uv2 

Ges AC c‡_ Z¡iY =  
u
3
-u
1

t
2
-t
1
  = 

(7.2-2.4) gvBj/N›Uv
(.12-.04) N›Uv   = 

4.8
.08  g vBj/N›Uv2= 60 gvBj/N›Uv2 

∴ KYvwU mgZ¡i‡Y P‡j Ges D³ Z¡iY, f= 60 gvBj/N›Uv2 
   Avevi, u

1
=u+ft

1
 ev, 2.4 = u+60*.04= u+2.4  ∴ u=0 

∴ 1 N›Uvq AwZµvšÍ c_, s = 
1

2
  ft2 = 

1

2
 . 60.12 = 30 gvBj| 

 
  Abykxjbx 9.3 
1. w ’̄i Ae ’̄v n‡Z hvÎv K‡i GKwU Mvwo mgZ¡i‡Y Pj‡Q | 5 ‡m‡KÛ ci MvwowUi †eM 10 wK‡jvwgUvi 

n‡j, AviI 10 †m‡KÛ ci Zvi ~̀iZ¡ KZ n‡e wbY©q Kiyb|  
2. N›Uvi 30 gvBj †e‡M PjšÍ GKUv evm‡K †eª‡Ki mvnv‡h¨ 100 dzU ~̀i‡Z¡i g‡a¨ _vgvb nj| †eªK 

cÖ‡qv‡Mi d‡j Drcbœ g›`b wbY©q Kiyb|  
3. †Kvb †Kvb †÷kb n‡Z Qvovi 6 wgwbU c‡i GKwU †ijMvwo 2 gvBj ~̀‡i cieZ©x †÷k‡b _v‡g| MvwowU 

Zvi MwZc‡_i ỳB Z…Zxqvsk mgZ¡i‡Y P‡j Ges Aewkó Ask mgg›`‡b P‡j| Zvi Z¡iY, g›`b I 
m‡e©v”P †eM wbY©q Kiyb|  

4. GKwU ey‡jU †Kvb †`Iqv†ji wfZi 2 BwÂ XzKvi ci Zvi A‡a©K †eM nvivq| ey‡jU †`Iqv‡ji g‡a¨ 
Avi KZ ~̀i hv‡e|  

5. GKwU KYv u Avw`‡e‡M f I f1 Z¡i‡Y †Kvb wbw ©̀ó ~̀i‡Z¡i ỳB Aa©vsk AwZµg K‡i| cÖgvY Kiyb 
1

2
 (f+f1)  Z¡i‡Y m¤ú~Y© ~̀iZ¡ AwZµg Ki‡j GKB AšÍ‡eM n‡e| 

6. GKwU †ijMvwo XvKv n‡Z †Q‡o bvivqbM‡Â †h‡q _v‡g| MvwowU Zvi MwZc‡_i cÖ_g PZz_©vsk 
mgZ¡i‡Y, †kl PZz_©vsk mgg›`‡b Ges ga¨eZ©x Aa©vsk mg‡e‡M P‡j| †`Lvb †h, MvwowUi Mo‡eM Zvi 
m‡e©v”P †e‡Mi As‡ki mgvb| 

7. GKwU evN 20 wgUvi ~̀‡i GKwU nwiY‡K †`L‡Z †c‡q w ’̄i Ae ’̄v n‡Z 3 wg/†m2 Z¡i‡Y nwiYwUi wcQ‡b 
†`Šov‡Z ïiy Ki‡jv| nwiYwU 13 wg/†m mg‡e‡M †`Šov‡Z _vK‡j KZ¶Y c‡i KZ ~̀‡i †h‡q evNwU 
nwiYwU‡K ai‡Z cvi‡e?  

8. GKB jvB‡b GKwU G·‡cÖm Mvwo GKwU gvjMvwo‡K AwZµg Kivq mgq hLb Zv‡`i †eM h_vµ‡g u1 
I u2 ZLb Zviv x ~̀i‡Z¡ G‡K Aci‡K †`L‡Z cvq| Mvwo ỳwUi m‡e©v”P Z¡iY f1 Ges m‡e©v”P g›`b f2 

n‡j †`Lvb †h, ỳN©Ubv Gov‡bv m¤¢e n‡e †Kej hw` (u1−u2)2 = 2(f1 + f1 )x nq|  
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9. GKwU †ijMvwo †Kvb GK †÷kb †_‡K †Q‡o 4 wgwbU c‡i 2 gvBj ~̀‡i Aew ’̄Z Aci †÷k‡b _v‡g| 

MvwowU Zvi MwZc‡_i cÖ_gvsk x mgZ¡i‡Y Ges wØZxqvsk y mgg›`‡b Pj‡j cÖgvY Kiyb, 
1

x  +
1

y  = 4 

10. ỳBwU KYv GKB mij‡iLvq h_vµ‡g a I b mgZ¡i‡Y Pj‡Q | H mij‡iLvi †Kvb wbw ©̀ó we› ỳ n‡Z 
hLb Zv‡`i ~̀iZ¡ x I y ZLb Zv‡`i †eM h_vµ‡g u I v| ‡`Lvb †h, Zviv ỳBev‡ii AwaK wgwjZ 
n‡Z cv‡i bv| hw` Zviv ỳBevi wgwjZ nq, Z‡e Zv‡`i wgwjZ nevi mg‡qi cv_©K¨    

 
2

(a-b) (u-v)2-2(x-y)(a-b)  
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ccvvVV--44  

Dj¦¤^ MwZi †¶‡Î Z¡iY m¤úwK©Z m~Îmg~‡ni cÖ‡qvM 
 

  D‡Ïk¨ 

GB cvV †k‡l AvcwbÑ 

● Dj¦¤̂ MwZi ‡¶‡Î Z¡iY m¤úwK©Z m~Î mg~n cÖ‡qvM K‡i, mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 

 

 
 †Kvb e Í̄z‡K k~b¨ n‡Z †Q‡o w`‡j Zv µgvb¦‡q †eM e„w× †c‡q f‚wg‡Z cwZZ nq| Avevi †Kvb 

e Í̄z‡K Lvov Dc‡ii w`‡K wb‡¶c Ki‡j µgvb¦‡q †eM n«vm †c‡q †eM k~b¨ nq, Zvici GKB nv‡i †eM e„w× 
†c‡q GKB c‡_ f‚wg‡Z cwZZ nq| c„w_ex mKj e Í̄z‡K Zvi †K‡› ª̀i w`‡K Uv‡b; †mB Uv‡bi Kvi‡YB m„ó 
GB Z¡iY I g›`b| c„w_exj GB Uvb‡K gva¨vKl©Y ejv nq| gva¨vKl©‡Yi Kvi‡Y m„ó Z¡iY‡K gva¨vKl©Y 
RwbZ Z¡iY ev AwfKl©RwbZ Z¡iY ejv nq| GB Z¡iY e Í̄zi AvKvi ev IR‡bi Dci wbf©i K‡i bv| c©hšÍ 
e Í̄zi Z¡iY Avi Lvov Dc‡ii w`‡K wbw¶ß e Í̄zi g›`b wbw ©̀ó Ges Zv GKB gv‡bi| c„w_exi Dci ’̄ wewfbœ 
Ae ’̄v‡b Ges D”PZv †f‡` Z¡i‡Yi gv‡bi ZviZg¨ nq, Z‡e Zv AwZkq ¶z ª̀| ZvB mvaviYZ GB 
ZviZg¨‡K AMÖvn¨ Kiv nq|  

e Í̄zi Dci cÖhy³ e‡ji Kvi‡Y m„ó Z¡iY/g›`b‡K mvaviYZ f cÖZxK Øviv cÖKvk Kiv nq; Avi AwfKl©RwbZ 
Z¡iY‡K g cÖZxK Øviv cÖKvk Kiv nq| g Gi M„nxZ gvb n‡”Q 32 dzU/‡m‡KÛ2 ev 981 ‡mwg/†m‡KÛ2| 

mvaviYZ: miY‡K s cÖZxK Øviv wPwýZ Kiv nq| GLv‡b miYwU D”PZv, ZvB h cÖZxK Øviv wPwýZ Kiv 
nq|  

AZ¡Ge v=u±ft, s=ut±
1

2
 ft2, v2=u2 ± 2fs I s t Zg = u+

1

2
  f(2t-1) m~Îmg~‡ni Abyiƒc m~Î h_vµ‡g 

v = u±gh, h=ut ± 
1

2
 gt

2
, v
2
=u

2
±2gh I h t Zg = u+

1

2
 g (2t-1)|  

 

cZbkxj e Í̄zi MwZ  

g‡b Kiyb, gva¨vKl©‡bi cÖfv‡e h  D”PZv n‡Z cwZZ GKwU KYv t mg‡q v ‡e‡M f‚wg‡Z cwZZ nj|  

v = u+ft, s=ut+
1

2
 ft2 I  v2 = u2+2fs mgxKiYmg~‡n  u=0, f=g, s=h ewm‡q cZbkxj e Í̄zi mgxKiY 

cvIqv hvq| Zvn‡j 

v=gt         ............... (i) 

h = 
1

2
 gf2 ............... (ii) 



GBPGmwm †cÖvMÖvg   

.  . 

BDwbU bq   c„ôv # 315 

v2 = ugh  ev, v = 2gh  .............. (iii)  

(ii) I (iii) bs mgxKiY n‡Z ¯úó †h, e Í̄zi AvKvi ev AvqZb hvB †nvK bv †Kb, GKB D”PZv wewkó ’̄vb 
‡_‡K †Q‡o w`‡j Zv‡`i cZ‡bi mgq I f‚wg‡Z †cuŠQvi Kv‡j †eM GKB n‡e| 

 

GKwU e Í̄zKYv u Avw`‡e‡M Lvov Dc‡ii w`‡K wbw¶ß n‡jv| (i) me©vwaK D”PZv  (ii) DÌvbKvj  (iii) 
cZbKvj  (iv) wePiYKvj wbY©q Kiyb| 

g‡b Kzib, u †e‡M Lvov Dc‡ii w`‡K wbw¶ß e Í̄zKYvwU g g›`‡b P‡j m‡e©v”P we› ỳ‡Z †eM k~b¨ nq| 
me©vwaK D”PZv H n‡j, 

0
2
=u

2
 - 2gH  ∴ H = 

u
2

2g
   

∴ me©vwaK D”PZv = 
u
2

2g
   

KYvwUi DÌvbKvj t1 n‡j, H mg‡q KYvi DaŸ©g~Lx †eM 
k~Y¨ 

∴ 0= u−gt1 

∴ t1 = 
u

g
   

KYvwUi DÌvbKvj = 
u

g
   

KYvwUi cZbKvj t2 n‡j, 

H =0.t2+ 
1

2
  gt

2
2  ( )Q Avw`‡eM = 0 I  Z¡iY = g   

ev, 
u2

2g
  = 

1

2
  gt

2
2 







QH = 
u
2

2g
  

ev, t2
2
  = 

u2

g2
  = 



u
g

2
  ∴ t2 = 

u

g
   

∴ KYvwUi cZbKvj = 
u

g
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∴ DÌvbKvj = cZbKvj = 
u

g
   

wePiYKvj = DÌvbKvj + cZbKvj = 
u

g
  + 

u

g
  = 

2u

g
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GKwU e Í̄zKYv u Avw`‡e‡M Lvov Dc‡ii w`‡K wbw¶ß n‡j (i) me©vwaK D”PZv = 
u
2

2g
  (ii)  DÌvbKvj = 

u

g
  (iii)  cZbKvj = 

u

g
   Ges (iv) wePiYKvj = DÌvbKvj + cZbKvj = 

u

g
  + 

u

g
  = 

2u

g
 | 

 

Dccv`¨ t †`Lvb †h, f‚wg n‡Z Lvov Dc‡ii w`‡K wbw ©̀ó MwZ‡e‡M wbw¶ß e ‘̄KYvi †¶Î, f‚wg‡Z cZb‡eM 
= wb‡¶cY †eM|  

g‡b Kiyb, wb‡¶cY †eM = u I f‚wg‡Z cZb †eM =v| 

u †e‡M Lvov Dc‡ii w`‡K wbw¶ß e Í̄zwU g g›`‡b P‡j m‡e©v”P we› ỳ‡Z †eM k~b¨ nq| me©vwaK D”PZv H 

n‡j, 02 = u2 − 2gH 

2gH = u
2
 ---------- (i) 

m‡e©v”P we› ỳ n‡Z cZbKvjxb Avw`‡eM = 0, f‚wg ¯úk© gyn‚‡Z© †eM = v I Z¡iY = g  

∴ v
2
 = 0

2
 + 2gH = 2gH = u

2
, [ ] (i) Gi mvnv‡h¨   

∴ v = u 

AZGe f‚wg‡Z cZbKv‡j †eM = wb‡¶cb †eM 
 

Dccv`¨ t GKwU e Í̄zKYv u MwZ‡e‡M Lvov Dc‡ii w`‡K wbw¶ß n‡jv| †`Lvb †h, †Kvb wbw ©̀ó h D”PZvq  

(i) †eM, v=± u
2
-2gh        (ii)  MgbKvj t = u± u

2
-2gh

g
  

ỳwU K‡i DË‡ii e¨vL¨v wK? 

g‡b Kiyb, u †e‡M Lvov Dc‡ii w`‡K wbw¶ß e Í̄zKYvwU g 
g›`‡b P‡j m‡e©v”P we› ỳ‡Z †cŠu‡Q †eM v'=0 nq Ges 
Zvi ci g Z¡i‡Y P‡j GKB c‡_ f‚wg‡Z wd‡i Av‡m|  

(i) h D”PZvq †eM v n‡j, 

v
2
=u

2
 - 2gh ev, v = ± u

2
-2gh  

‡e‡Mi wPý MwZi w`K wb‡ ©̀k K‡i|  

‡hvM‡evaK gvbwU e Í̄zwUi Dc‡i DVvi mgq h D”PZvq 
†eM wb‡ ©̀k K‡i Ges we‡qvM‡evaK gvbwU e Í̄zKYvwU 
m‡e©v”P we› ỳ‡Z †cŠu‡Q Zvici bx‡P bvgvi mgq h 
D”PZvq †eM wb‡ ©̀k K‡i|  

 

 

wPÎ 9.4.2 

(ii) h D”PZvq †cŠuQvi mgq t n‡j 
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h = ut - 
1

2
 gt

2 ev, 2h = 2ut - gt2 

ev, gt2- 2ut + 2h = 0 

∴ t = 
1

2g
 (2u± 4u

2
-4.g.2h )  

= 
1

g
 ( )u± u

2
-2gh   

t = 
1

g
  ( )u - u

2
-2gh   ¶z ª̀Zi gvbwU Dc‡i DVvi c‡_ h D”PZvq †cŠuQvi mgq wb‡ ©̀k K‡i Ges  

t = 
1

g
 ( )u+ u

2
-2gh   e„nËi gvbwU e Í̄zKYvwUi m‡e©v”P we› ỳ‡Z †cŠu‡Q Zvici wb‡P bvgvi c‡_ h D”PZvq 

†cŠuQvi mgq wb‡ ©̀k K‡i|  

GKwU e Í̄zKYv u MwZ‡e‡M Lvov Dc‡ii w`‡K wbw¶ß n‡j †Kvb wbw ©̀ó h D”PZvq  

(i) †eM v =± u
2
-2gh         (ii)  MgbKvj t = 

u± u
2
-2gh

g
  

 

D`vniY 1 : 32 dzU/†m‡KÛ mg‡e‡M Lvov Dc‡ii w`‡K DVšÍ GKwU †ejyb n‡Z cwZZ GKwU cv_i LÛ 17 
†m‡K‡Û f‚wg‡Z †cŠu‡Q| cv_i LÛwU †ejyb n‡Z covi gyn‚‡Z© †ejybwUi D”PZv KZ wQj?  

mgvavb : aiyb, wb‡Y©q D”PZv h dzU 

∴ h = -ut + 
1

2
  gt

2 

G‡¶‡Î  u =32 dzU/‡m‡KÛ2,  t =17 ‡mKÛ, g=32 dzU/‡m‡KÛ2 

∴ h = - 32. 17 + 
1

2
 . 32 . 17

2
 

= 32.17 



-1+

17

2
  = 32.17. 

15

2
  

= 15∞16∞17 = 4080 

∴ wb‡Y©q D”PZv = 4080 dzU. 

D`vniY 2 : f‚wg n‡Z mg‡e‡M Lvov Dc‡ii w`‡K DVšÍ GKwU †evgviy wegvb n‡Z GKwU †evgv †d‡j w`‡j 
Zv 5 †m‡KÛ ci f‚wg‡Z AvNvZ K‡i| f‚wg‡Z AvNvZ gyn‚‡Z© wegvbwUi D”PZv KZ wQj? 
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mgvavb : g‡b Kiyb, OA=h D”PZv n‡Z †evgvwU †djv nq 
Ges cieZx© 5 †m‡KÛ mg‡q wegvbwU B we› ỳ‡Z †cŠu‡Q|  

aiyb, wegv‡bi †eM = u I AB=h
1
 

∴ h
1
= ut  (†h‡nZz wegvbwU mg‡e‡M P‡j) 

 = 5u -------- (i) 

Ges h = -ut + 
1

2
  gt

2
 

 = −5u + 
1

2
 . 32.5

2
 

 = −5u + 400 ------ (ii) 

GLb OB = OA+AB 

 = h + h
1
= −5u+400+5u 

 = 400 dzU 

 

 

wPÎ 9.4.3 

 

D`vniY 3 : †`Lvb †h, u †e‡M Lvov Dc‡ii w`‡K wbw¶ß e Í̄zKYv h D”PZvq 
2

g
u2-2gh  mg‡qi e¨eav‡b 

ỳevi Mgb K‡i|  

mgvavb : g‡b Kiyb, u †e‡M wbw¶ß e Í̄zKYvwU t mg‡q h D”PZvq Mgb K‡i|  

∴ h=ut - 
1

2
  gt2   ev, 2h=2ut - gt2 

ev, gt2 - 2ut + 2h = 0 

∴ t = 
1

2g
 ( )2u± 4u

2
-4g*2h   

= 
1

g
 ( )u± u

2
-2gh   

t =  
1

g
 ( )u- u

2
-2gh   ¶z ª̀Zi mg‡q e Í̄zKYvwU mivmwi h D”PZvq †cŠu‡Q Ges t = 

1

g
 ( )u+ u

2
-2gh   

e„nËi mg‡q e Í̄zKYvwU m‡e©v”P we› ỳ‡Z †cŠuwQevi ci wb‡P bvgvKvjxb h D”PZvq †cŠu‡Q|  

mgq ỳwUi e¨eavb = 
1

g
 ( )u+ u

2
-2gh   - 

1

g
 ( )u- u

2
-2gh    

   = 
1

g
 . 2 u

2
-2gh  = 

2

g
 u

2
-2gh  
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D`vniY 4 : GKwU e Í̄z Lvov Dc‡ii w`‡K wbw¶ß nIqvi t †m‡KÛ mg‡q h D”PZvq Mgb K‡i Ges cieZx© 

t' mg‡q wb‡¶c we› ỳ‡Z wd‡i Av‡m| †`Lvb †h, h= 
1

2
  gt t' 

mgvavb : aiyb, wb‡¶cb †eM u 

∴ t+t' = wePiYKvj = 
2u

g
  

ev, u = 
1

2
  g (t+t') ------- (i) 

Avevi h = ut - 
1

2
  gt

2
 

= 
1

2
  g(t+t') t - 

1

2
  gt

2
,  [(i) Gi mvnv‡h¨] 

= 
1

2
  gt [t+t'-t] = 

1

2
  gt.t'  

D`vniY 5 : h dzU Mfxi GKwU M‡Z© GKwU cv_i LÛ †Q‡o w`‡j t †m‡KÛ ci Zj‡`‡k cZ‡bi kã †kvbv 
†Mj| k‡ãi †eM v n‡j †`Lvb †h,  

(i) 
h

v
  + 

2h

g
  = t 

(ii) 2h 



1 + 

gt

v
  = gt

2
,  


h
v

2
  AwZ¶z ª̀ e‡j eR©b Kiv n‡q‡Q|  

mgvavb : g‡b Kiyb, cv_iL‡Ûi cZbKvj t
1
 Ges Zj‡`‡k AvNv‡Zi kã wd‡i Avmvi mgq t

2
 

∴ t = t1+t2 

GLb h = 
1

2
  gt

2
1  ev, t

2
1  = 

2h

g
   ev, t

1
 = 

2h

g
  

Ges h = vt
2
 ev, t

2
 = 

h

v
  

∴ t = 
2h

g
  + 

h

v
  --------- (i) 

ev, t - 
h

v
  = 

2h

g
   

ev, 



t - 
h

v

2
  = 

2h

g
  

ev, t2 - 
2h

v
 t + 



h
v

2
  = 

2h

g
  



  MwYZ wØZxq cÎ 

   

BDwbU bq  c„ôv # 320 

ev, t2 - 
2h

v
  t = 

2h

g
 ,   



h
v

2
  eR©b K‡i 

∴ gt2 = 2h + 
2htg

v
  = 2h 



1 + 

gt

v
  --------- (ii)  

D`vniY 6 : f‚wg n‡Z GK †m‡KÛ cici Lvov Dc‡ii w`‡K wZbwU ey‡jU wbw¶ß n‡jv| cÖ_gwUi †eM 500 
dzU/†m‡KÛ, wØZxqwUi †eM 600 dzU/†m‡KÛ| f‚mgvšÍivj †Kvb Zj‡K Zviv GKB m‡½ AvNvZ Ki‡j 
Z…Zxq ey‡j‡Ui wb‡¶cY †eM wbY©q Kiyb|  

mgvavb : aiyb, Z…Zxq ey‡j‡Ui wb‡¶cY †eM u Ges cÖ_g ey‡jU t mgq ci h dzU DuPy Zj‡K AvNvZ K‡i| 

∴ h=500t - 
1

2
  gt

2
 -------- (i) 

h= 600 (t-1) - 
1

2
  g (t-1)

2
 ----- (ii) 

h = u(t-2) - 
1

2
  g (t-2)

2
 -------- (iii) 

(i) I (ii) n‡Z, 500t - 
1

2
 gt

2
 = 600 (t-1) - 

1

2
  g(t-1)

2
 

ev, 500t − 600(t−1) = 
1

2
  gt

2
- 
1

2
 g(t-1)

2
  

ev, 600-100t = 
1

2
  g{t

2
-(t-1)

2
} = 

1

2
 . 32 (2t-1) = 32t - 16 

ev, 132t = 616   

∴ t = 
616

132
  = 

154

33
  = 

14

3
   ‡m‡KÛ 

(i) I (iii) n‡Z (t-2) 



u-

1

2
g (t-2)   = t 



500 - 

1

2
gt   

ev, 



14

3
 - 2  





u - 

1

2
. 32 



14

3
-2   = 

14

3
 



500 - 

1

2
. 32 

14

3
  

ev, 
8

3
 ( )u-16*Rf(8,3)   = 

14

3
 



500-16.

14

3
  

ev, u - 
128

3
  = 

7

4
 



500-16. 

14

3
  = 7 



125 - 4.

14

3
 = 875 - 

392

3
  

∴ u = 875 - 
392

3
  + 

128

3
  = 875 − 

264

 3  
  = 875 - 88 = 787 

∴ Z…Zxq ey‡j‡Ui †eM = 787 dzU/†m‡KÛ  
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D`vniY 7 : 2gy  dzU/†m‡KÛ †e‡M f‚wg n‡Z Lvov Dc‡ii w`‡K wbw¶ß GKwU i‡KU Zvi me©vwaK 
D”PZvq we‡ùvwiZ nq| wb‡¶cY we› ỳ‡Z Ges Zv n‡Z x dzU Abyf‚wgK ~̀‡i †Kvb we› ỳ‡Z kã †cŠuQvi 

mg‡qi e¨eavb 
1

n
  †m‡KÛ n‡j, †`Lvb †h, k‡ãi MwZ‡eM v = n( )x

2
+y

2
 -y   dzU/†m‡KÛ  

mgvavb : G‡¶‡Î wb‡¶cY †eM u = 2gy  

∴ me©vwaK D”PZv H = 
u
2

2g
   = 

2gy

2g
  = y 

wb‡¶cY we› ỳ‡Z kã †cŠuQvi mgq t
1
= 

y

v
   Ges x dzU Abyf‚wgK ~̀i‡Z¡ kã †cŠuQvi mgq  t2 = 

r

v
  = 

x
2
+y

2

v
  

kZ©vbyhvqx, 

t2 - t1 = 
1

n
  

∴ 
x
2
+y

2

v
  − 

y

v
  = 

1

n
  

ev, 
x
2
+y

2
−y

v
  = 

1

n
  

ev, v = n( )x
2
+y

2
 - y   dzU/‡m‡KÛ.  

D`vniY 8 :  wZbwU e Í̄z‡K h
1
, h

2
, h

3
 D”PZvq Aew ’̄Z wZbwU we› ỳ n‡Z h_vµ‡g u

1
, u

2
, u

3
 †e‡M Lvov 

Dc‡ii w`‡K GKB mg‡q wb‡¶c Kiv n‡jv| Zviv GKB m‡½ f‚wg‡Z cwZZ n‡j †`Lvb †h, 
h
1
(u
2
-u
3
)+h

2
 (u

3
-u
1
)+ h

3
(u
1
-u
2
)=0 

 

mgvavb : aiyb, e Í̄z¸‡jv wb‡¶c‡Yi t mgq ci f‚wg‡Z cwZZ nq| G‡¶‡Î miY I †eM wecixZgyLx| 

∴ h1 = -u1
t+
1

2
  gt

2
 ----(i) 

h
2
 = -u

2
t+
1

2
 gt

2
 -------(ii) 

h3 = -u3
t+
1

2
 gt

2
 -----(iii) 

 
(ii) - (i), h

2
-h
1
 = (u

1
-u
2
)t 

(iii) - (ii), h
3
-h
2
 = (u

2
-u
3
)t 

(i) - (iii), h
1
-h
3
 = (u

3
-u
1
)t 

GLb, h
1
 (u

2
-u
3
) + h

2
(u
3
-u
1
) + h

3
(u
1
-u
2
) 

= 
1

t
  [h

1
(u
2
-u
3
)t + h

2
(u
3
-u
1
)t + h

3
(u
1
-u
2
)t] 

= 
1

t
  [h

1
(h
3
-h
2
) + h

2
(h
1
-h
3
)+h

3
(h
2
-h
1
)] 

= 
1

t
  [h

1
h
3
-h
1
h
2
+h

1
h
2
- h

2
h
3
+h

2
h
3
 - h

1
h
3
] = 

1

t
  * 0 = 0  



  MwYZ wØZxq cÎ 

   

BDwbU bq  c„ôv # 322 

 
D`vniY 9 : GKwU e Í̄z Dc‡ii w`‡K 128 dzU/†m‡KÛ †e‡M wbw¶ß nIqvi 2 †m‡KÛ ci Av‡iKwU e Í̄z‡K 
GKB we› ỳ n‡Z GKB †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡jv| Zviv KZ D”PZvq I KLb wgwjZ n‡e Ges 
wgwjZ nIqvi mgq Zv‡`i MwZi w`K wK n‡e? 
mgvavb : g‡b Kiyb wØZxq e Í̄zwU t mgq ci h D”PZvq cÖ_g e Í̄zwUi mv‡_ wgwjZ nq|  

∴ wØZxq e Í̄zi †¶‡Î, h=ut- 
1

2
 gt

2
 -------- (i) 

Ges cÖ_g e Í̄zi †¶‡Î, h=u(2+t)- 
1

2
 g (2+t)

2
----- (ii) 

(ii) - (i), 0=2u - 
1

2
  g(4+4t) 

= 2*128 − 
1

2
  * 32 * 4(t+1)   

ev, t+1= 
2*128
32*2   = 4 

∴ t = 4-1 = 3 ‡m‡KÛ ------- (iii) 

(i) n‡Z, h=128*3 − 
1

2
  *32*32 = 128*3-16*9=384−144=240 dzU-----(iv) 

h D”PZvq, cÖ_g e Í̄zi †eM v1=u-g(t+2)=128 - 32(3+2) = 128-160= -32 dzU/†m‡KÛ Ges wØZxq e Í̄zi 
†eM v

2
=u-gt=128 - 32*3 = 128 - 96 = 32 dzU/‡m‡KÛ. 

‡eMØ‡qi wPý Zv‡`i w`K wb‡ ©̀k K‡i| wgwjZ nIqvi mgq cÖ_g e Í̄zwU wb¤œgyLx Ges wØZxq e Í̄zwU DaŸ©gyLx 
MwZ‡e‡M wQj|  
D`vniY 10 :  GKwU e Í̄z Lvov Dc‡ii w`‡K u †e‡M wbw¶ß nIqvi t mgq ci Av‡iKwU e Í̄z‡K GKB we› ỳ 

n‡Z GKB †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡jv| Zviv h D”PZvq wgwjZ n‡j, †`Lvb †h, h= 
4u
2
-g
2
t
2

8g
  

mgvavb : g‡b Kiyb, wØZxq e Í̄z t1 mgq ci h D”PZvq cÖ_g e Í̄zwUi mv‡_ wgwjZ nq|  

∴ wØZxq e Í̄zi †¶‡Î, h=ut
1
 − 

1

2
 gt

2
1  ----(i) 

Ges cÖ_g e Í̄zi †¶‡Î, h=u(t+t
1
)− 

1

2
 g (t+t

1
)
2
------- (ii) 

(ii)-(i), 0=ut - 
1

2
  g(t

2
+2tt

1
) 

ev, 0=2u-g (t+2t
1
)   

ev, 2gt
1
 = 2u−gt 

∴ t
1
= 
2u-gt

2g
  -------- (iii) 

(i) n‡Z h=u* 
2u-gt

2g
  - 

1

2
 g 



2u - gt

2g

2
  

 = 
2u-gt

2g
 



u - 

1

2
g. 
2u-gt

2g
  = 

2u-gt

2g
  * 

2u+gt

4
  

 = 
4u
2
-g
2
t
2

8g
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D`vniY 11 : †Kvb we› ỳ n‡Z Aev‡a cošÍ GKwU e Í̄z x dzU AwZµ‡gi ci Av‡iKwU e Í̄z Dc‡iv³ we› ỳi y 

dzU wbPy n‡Z Aev‡a co‡Z †`qv n‡jv| Zviv GKB m‡½ f‚wg‡Z †cŠuQ‡j †`Lvb †h, h= 
(x+y)

2

4x
   

mgvavb : x dzU cZ‡bi ci cÖ_g e Í̄zwUi †eM u n‡j, 

u
2
= 0

2
+2gx = 2gx -------- (i) 

wØZxq e Í̄zi cZbKvj t n‡j, 

h-y = 
1

2
  gt

2
------------- (ii) 

Ges h - x = ut + 
1

2
  gt

2
 --------- (iii) 

(iii) n‡Z (ii) we‡qvM K‡i cvB, 
y - x = ut    

� t = 
y-x

u
  

� t2 = 
(y-x)2

u2
  

� t2 = 
(y-x)

2

2gx
     [(i)  Gi mvnv‡h¨] 

(ii) n‡Z, h = 
1

2
  gt

2
 + y  = 

1

2
  g.  

(y-x)
2

2gx
  + y 

 = 
(y-x)

2

4x
  + y = 

(y-x)
2
+4xy

4x
  = 

(x+y)
2

4x
   

D`vniY 12 :  AwfKl©RwbZ Z¡i‡Yi Aax‡b cošÍ GKwU e Í̄z †klZg †m‡K‡Û 224 dzU ~̀iZ¡ AwZµg 
K‡i| †h we› ỳ‡Z cwZZ n‡qwQj Zvi D”PZv I cZbKvj wbY©q Kiyb|  
mgvavb : g‡b Kiyb, wb‡Y©q D”PZv h I cZbKvj t| 

htZg = 
1

2
 g (2t-1) 

ev, 224 = 
1

2
 . 32 (2t-1) = 16 (2t-1)  

ev, 2t - 1 = 
224

16
  = 14 

∴ t= 
14+1

2
  = 

15

2
  = 7

1

2
  †m‡KÛ  

h = 
1

2
  gt

2
 = 

1

2
  .32. 



7
1

2

2
  = 16* 

15*15
4

    = 4*225 = 900 dzU  
 
 
 

  Abykxjbx 9.4 
1. GKwU cv_iLÛ f‚wg n‡Z Lvov Dc‡ii w`‡K wbw¶ß nIqvi 5 †m‡KÛ c‡i wb‡¶cY we› ỳ‡Z wd‡i 

Av‡m| me©vwaK D”PZv I f‚wg‡Z ¯úk© gyn‚‡Z© MwZ‡eM wbY©q Kiyb|  
2. h dzU D”PZv n‡Z 64 dzU/†m‡KÛ Avw`‡e‡M GKwU ej‡K Lvov Dc‡ii w`‡K wb‡¶c Kiv nj| ejwU 

6 †m‡KÛ c‡i f‚wg‡Z cwZZ n‡j h Gi gvb wbY©q Kiyb|  
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3. w ’̄i Ae ’̄v n‡Z 4 dzU/‡m‡KÛ2 mgZ¡i‡Y f‚wg n‡Z Lvov Dc‡i DVšÍ †ejyb n‡Z 30 ‡m‡KÛ c‡i 
GKwU e Í̄z‡K †Q‡o †`Iqv nj| †`Lvb †h, e Í̄zwU 15 †m‡KÛ c‡i f‚wg‡Z cwZZ n‡e|  

4. f‚wg n‡Z 240 dzU DuPy‡Z Ae ’̄vbKv‡j GKwU †ejyb n‡Z GKwU fvix e Í̄z‡K wb‡P †Q‡o †`Iqv nj| 
†ejybwU 32 dzU/†m‡KÛ mg‡eM (i) wb‡P bvg‡Z _vK‡j e Í̄zwUi cZbKvj KZ?  (ii) Dc‡i DV‡Z 
_vK‡j, e Í̄zwUi cZbKvj KZ Zv wbY©q Kiæb|  

5. f‚wg n‡Z h1, h2, h3 DuPy Ae ’̄vb †_‡K wZbwU e Í̄z‡K Lvov wb‡Pi w`‡K h_vµ‡g u1, u2, u3 MwZ‡e‡M 

wb‡¶c Kiv nj| Bnviv GKB m‡½ f‚wg‡Z cwZZ n‡j, cÖgvY Kiyb †h, 
h
1
-h
2

u
1
-u
2
  = 

h
2
-h
3

u
2
-u
3
  = 

h
3
-h
1

u
3
-u
1
  

7. GKwU Kz‡ci g‡a¨ GKwU cv_i LÛ †Q‡o †`Iqv nj| Zvi 7
7

10
  †m‡KÛ c‡i cv_iwUi cZb kã 

†kvbv †Mj| k‡ãi MwZ‡eM 1120 dzU/‡m‡KÛ. n‡j KzcwUi MfxiZv KZ? 

8. GKwU `vjv‡bi Qv` n‡Z ¯̂vaxbfv‡e cošÍ GKwU cv_iLÛ 
1

4
  †m‡KÛ mg‡q f‚wg msjMœ 8 dzU DuPy 

GKwU `iRv AwZµg K‡i| `vjv‡bi D”PZv wbY©q Kiyb|  
9. 300 dzU DuPy GKwU UvIqv‡ii Puyov I f‚wg n‡Z P I Q e Í̄z ỳwU‡K h_vµ‡g 25 dzU/†m‡KÛ I 200 

dzU/†m‡KÛ MwZ‡e‡M GKB gyn‚‡Z© Lvov Dc‡ii w`‡K wb‡¶c Kiv nj| Zviv KLb I †Kv_vq wgwjZ 
n‡e Ges wgwjZ nIqvi mgq Zv‡`i MwZi w`K wK n‡e?  
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ccvvVV--55    
Dj¦¤^ Z‡j cÖw¶ß e¯ÍzKYvi MwZ 
 
  D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● Dj¦¤̂ Z‡j cÖw¶ß †Kvb KYvi MwZ eY©bv Ki‡Z cvi‡eb, 
● me©vwaK D”PZv, me©vwaK D”PZvq †cŠuQvi mgq, wePiYKvj, Abyf‚wgK cvjøv BZ¨vw` wbY©q Ki‡Z 

cvi‡eb,  
● mgm¨v mgvav‡b m~Î¸‡jv cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 
 
 

 BwZc~‡e© Lvov mij‡iLv eivei e Í̄zi PjvPj m¤úKx©q welqvw` AwfKl©RwbZ Z¡iY As‡k Av‡jvwPZ 
n‡q‡Q| G As‡k k~‡b¨ wbw¶ß e Í̄z (Lvovfv‡e bq)-Gi PjvPj m¤úKx©q welqvw` Av‡jvwPZ n‡e| Abyf‚wgi 
mv‡_ wbw ©̀ó †Kv‡Y AvbZ (mg‡Kv‡Y bq) mij‡iLv eivei k~‡b¨ wbw¶ß e Í̄z‡K k~‡b¨ PjvKvjxb mg‡q 
cÖ‡¶cK ejv nq| Zvi cÖK…ó D`vniY n‡”Q dzUej, fwjej, wµ‡KU ej, †h m‡ei mv‡_ Avgiv mK‡jB 
cwiwPZ| wbw ©̀ó MwZ‡e‡M k~‡b¨ wbw¶ß n‡q cÖ‡¶cKwU g Z¡i‡Yi Kvi‡Y eµc‡_ P‡j f‚wg‡Z cwZZ nq| 
GB eµ‡iLvwU‡K wePiYc_, k~‡b¨ AwZevwnZ mgq‡K wePibKvj ev DÇqb Kvj, †h we› ỳ n‡Z wbw¶ß 
n‡q‡Q †mB we› ỳ‡K wb‡¶cb we› ỳ, Abyf‚wgi mv‡_ †h †Kv‡Y wbw¶ß n‡q‡Q †mB †KvY‡K wb‡¶cY †KvY, 
Avi f‚wg eivei miY‡K Abyf‚wgK cvjøv ejv nq| cÖ‡¶c‡Ki wePiY c_wU cÖK…Zc‡¶ cive„Ë n‡e| 
cÖ‡¶cKwUi cÖwZ gyn‚‡Z© w`K I †eM cwieZ©b n‡Z _vKvq Zvi m¤úKx©q mgm¨vw` mgvav‡bi †¶‡Î mvaviYZ 
†eM‡K Abyf‚wgK Dcvsk I Dj¦¤̂ Dcvs‡k wefvRb Kiv n‡q _v‡K|  
mvaviYZ  Abyf‚wgK cvjøv‡K R, me©vwaK Abyf‚wgK -cvj v‡K R max, wePiYKvj‡K T I wePiYc‡_i 
me©vwaK D”PZv‡K H Øviv wPwýZ Kiv nq| 
wP‡Î u n‡”Q wb‡¶cY †eM, α n‡”Q wb‡¶cY †KvY, 
O n‡”Q wb‡¶cY we› ỳ, OA n‡”Q Abyf‚wgK cvjøv|  

 

 
wPÎ 9.5.1 

 

wbw ©̀ó MwZ‡e‡M k~‡b¨ wbw¶ß n‡q cÖ‡¶cKwU g Z¡i‡Yi Kvi‡Y eµc‡_ P‡j f‚wg‡Z cwZZ nq| GB 
eµ‡iLvwU‡K wePiYc_, k~‡b¨ AwZevwnZ mgq‡K wePibKvj ev DÇqb Kvj, †h we› ỳ n‡Z wbw¶ß n‡q‡Q 
†mB we› ỳ‡K wb‡¶cb we› ỳ, Abyf‚wgi mv‡_ †h †Kv‡Y wbw¶ß n‡q‡Q †mB †KvY‡K wb‡¶cY †KvY, Avi f‚wg 
eivei miY‡K Abyf‚wgK cvjøv ejv nq| cÖ‡¶c‡Ki wePiY c_wU cÖK…Zc‡¶ cive„Ë n‡e| 
 
GKwU e Í̄zKYv evqynxb Ae ’̄vq Abyf‚wgK Z‡ji mv‡_ α †Kv‡Y u Avw`‡e‡M k~‡b¨ wbw¶ß n‡jv| KYvwUi 
me©vwaK D”PZv, me©vwaK D”PZvq †cŠuQvi mgq, Abyf‚wgK cvjøv, me©vwaK Abyf‚wgK cvjøv I wePiYKvj wbY©q 
Kiyb| AviI †`Lvb †h, GKB Abyf‚wgK cvjøvi Rb¨ ỳwU wePiY c_ _vK‡e|  
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g‡b Kiyb, GKwU e Í̄zKYv O we› ỳ n‡Z Abyf‚wgK 
Z‡ji mv‡_ α †Kv‡Y u Avw`‡e‡M k~‡b¨ wbw¶ß n‡q 
T
1
 mgq A‡šÍ m‡e©v”P we› ỳ A †Z †cŠu‡Q Ges T mgq 

A‡šÍ O we› ỳMvgx Abyf‚wgK Z‡ji B we› ỳ‡Z wd‡i 
Av‡m| aiyb, MA=H I OB=R|  

 

 
wPÎ 9.5.2 

u Gi Abyf‚wgK Dcvsk = u cos α I Dj¤̂ Dcvsk = u sin α Ges wb¤œgyLx wµqvkxj g Gi Abyf‚wgK 
Dcvsk = g cos 90° = g.0 = 0 
me©vwaK DuPy A we› ỳ‡Z cÖ‡¶cKwUi Dj¤̂ †eM k~b¨| ZvB Z¡i‡Yi Z…Zxq m~Î Abyhvqx,  

02=u
2
 sin

2α - 2gH  or, 2gH = u2 sin2α 

∴ H = 
u
2

2g
  sin

2α  

KYvwUi me©vwaK D”PZv H = 
u
2

2g
  sin

2α  

Z¡i‡Yi cÖ_g m~Î Abyhvqx, 

0 = u sin α - gT1   ∴ T1 = 
u

g
  sinα 

AZGe me©vwaK D”PZvq †cuŠQvi mgq T1 = 
u

g
  sinα 

B we› ỳi Dj¤̂ miY k~b¨| ZvB Z¡i‡Yi wØZxq m~Î Abyhvqx, 

0= usinα. T- 
1

2
  gT

2
 ev, 0 = usinα - 

1

2
  gT 

ev, 
1

2
 gT = usinα   ∴ T = 

2u

g
  sinα  

AZGe KYvwUi wePiYKvj T = 
2u

g
  sinα 

Ges Abyf‚wgK cvjøv R = ucosα.T = u.cosα . 
2u

g
  sinα = 

u
2

g
  2sinα cosα  = 

u
2

g
  sin2α -------- (i) 

 = 
u
2

g
  sin (180°-2α) = 

u
2

g
  sin2(90°-α) -------- (ii) 

(i) Gi †¶‡Î wb‡¶cY †KvY α, Avi (ii) Gi †¶‡Î wb‡¶cY †KvY (90°-α) A_©vr GKB Abyf‚wgK cvjøvi 
Rb¨ GKwU wb‡¶cY †KvY α n‡j, Aci wb‡¶cY †KvY (90°-α) n‡e|  
(i) n‡Z cÖZxqgvb nq †h, wbw ©̀ó wb‡¶cY †e‡Mi Rb¨ R� sin2α| ZvB R Gi m‡e©v”P gv‡bi Rb¨ sin2α 

Gi gvb m‡e©v”P| A_©vr sin2α = 1 = sin90° ev, 2α = 90°  ev, α = 45° n‡Z n‡e| myZivs R max = 
u
2

g
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u †e‡M Abyf‚wg‡Ki mv‡_ α †Kv‡Y cÖw¶ß e¯—zi †¶‡Î 

me©vwaK D”PZv H = 
u
2

2g
  sin

2α 

me©vwaK D”PZvq †cuvQvi mgq T1 = 
u

g
  sinα 

wePiYKvj T = 
2u

g
  sinα 

Abyf‚wgK cvjøv R = 
u
2

g
  sin2α  

me©vwaK Abyf‚wgK cvjøv R max = 
u
2

g
  

u Avw`‡e‡M I α wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶c‡Ki †Kvb wbw ©̀ó D”PZvq Zvi MwZ‡eM I MwZi w`K 
wbY©q Kiyb|  
g‡b Kiyb cÖ‡¶cKwU Abyf‚wgK Z‡ji mv‡_ α †Kv‡Y 
u Avw`‡eM k~‡b¨ wbw¶ß n‡q h D”PZvq †cŠu‡Q 
Abyf‚wgK w`‡Ki mv‡_ θ †Kv‡Y v †eM cÖvß nq|  
u Gi Abyf‚wgK Dcvsk =ucosα I Dj¤̂ Dcvsk = 
u sinα Ges v Gi Abyf‚wgK Dcvsk = vcosθ I 
Dj¤̂ Dcvsk = vsin θ; wb¤œgyLx wµqvkxj g Gi 
Abyf‚wgK Dcvsk = g cos90° = g.0=0 

 

 
 

wPÎ 9.5.3 
GLb, vcosθ = ucosα  [QAbyf‚wgK Z¡iY = 0] 

Ges v2 sin2θ = u2 sin2α - 2gh    

AZGe v2(cos2θ + sin2θ) = u2(cos2α+sin2α)- 2gh 

ev, v2 = u2-2gh 

ev, v = ± u
2
-2gh  --------------------(i) 

Avevi tanθ = 
vsinθ

vcosθ
  = ± 

u
2
 sin

2α - 2gh

u cosα
  ---------------(ii) 

‡eM I †Kv‡Yi wPý w`K wb‡ ©̀k K‡i| cÖ‡¶cKwU wePiYc‡_i m‡e©v”P we› ỳi wecixZ cv‡k¦© h D”PZvq GKB 
†eM cÖvß nq Ges Abyf‚wgK †iLvi mv‡_ wecixZ w`‡K GKB cwigvY †KvY m„wó K‡i|  
 
u Avw`‡e‡M I α wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß cÖ‡¶cKwUi t mgq A‡šÍ Ae ’̄vb, MwZ‡eM I MwZi w`K 
wbY©q Kiyb|  
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g‡b Kiyb, cÖ‡¶cKwU Abyf‚wgK Z‡ji mv‡_ α 
†Kv‡Y I u Avw`‡e‡M k~‡b¨ wbw¶ß n‡q t mgq A‡šÍ 
h D”PZvq †cŠu‡Q Abyf‚wgK w`‡Ki mv‡_ θ †Kv‡Y v 
†eM cÖvß nq|  
u Gi Abyf‚wgi Dcvsk = u cos α I Dj¤̂ Dcvsk 
= u sinα Ges v Gi Abyf‚wgK Dcvsk = v cosθ I 
Dj¤̂ Dcvsk = v sinθ; wb¤œgyLx wµqvkxj g Gi 
Abyf‚wgK Dcvsk = g cos90° = g.0 = 0 

 

 
 

wPÎ 9.5.4 

GLb v cosθ = u cosα [Q Abyf‚wgK Z¡iY =0] 
Ges v sinθ = u sinα - gt 

AZGe v2(cos2θ + sin2θ)= (u cosα)2+ (u sinα-gt)2 

   = u
2
 (cos

2α+sin2α)-2u gt sinα+g2t2 

ev, v2=u2-2ugt sin α + g2t2 

∴ v= u
2
-2ugt sin α+g2t2  -------------- (i) 

tanθ = 
v sinθ

v cosθ
  = 

u sinα-gt

u cosα
  

∴ θ = tan-1 






u sinα-gt

u cosα
  ------------------ (ii) 

h = u sinα.t - 
1

2
  gt

2
------------------------ (iii) 

 

Dccv`¨ t †`Lvb †h, 
(i) k~‡b¨ wbw¶ß e Í̄zKYvi wePiYc_ GKwU cive„Ë| 

(ii) k~‡b¨ wbw¶ß e Í̄zKYvi wePiYc‡_i mgxKiY y = x tanα 



1-

x

R
  ev, α= tan-1 



y

x
 . 

R

R-x
 , ‡hLv‡b α 

n‡”Q wb‡¶cY †KvY Ges R n‡”Q Abyf‚wgK cvjøv  
g‡b Kiyb, GKwU e Í̄zKYv O we› ỳ n‡Z u †e‡M I 
Abyf‚wgi mv‡_ α †Kv‡Y k~‡b¨ wbw¶ß n‡q t mg‡q 
Av‡ Í̄ wePiYc‡_i P we› ỳ‡Z †cŠu‡Q|  
u Gi Abyf‚wgK Dcvsk = ucosα I Dj¤̂ Dcvsk = 
u sinα Ges wb¤œgyLx wµqvkxj g Gi Abyf‚wgK 
Dcvsk = g cos90° = g*0=0 

 

 
wPÎ 9.5.5 

t mg‡q cÖ‡¶cKwUi Abyf‚wgK miY x = ON = u cos α.t ---- (i) 

Ges Dj¤̂ miY y = NP = u sin α.t −
1

2
 gt2 ----------------- (ii) 

Abyf‚wgK †iLv OX †K x-A¶ Ges Dj¤̂‡iLv OY †K y-A¶ we‡ePbv Ki‡j, P we› ỳi ’̄vbvsK nq (x,y)| 
(i) I (ii) n‡Z 

y = usinα. 
x

ucosα
  - 

1

2
  g 







x

ucosα

2
 = x tanα - 

1

2
  .

gx
2

u
2
 cos

2
 α
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ev, y = 






- 

g

2u2 cos2α
 x
2
 + (tanα) x+0, (y=ax2+bx+c Gi Abyiƒc) 

hv cive„Ë wb‡ ©̀k K‡i|  
myZivs k~‡b¨ wbw¶ß e Í̄zKYvi wePiYc_ GKwU cive„Ë|  

Avevi y = xtan α - 
gx
2

2u
2
 cos

2α
  

 = x tanα 






1 - 

gx

2u
2
 cos

2
 α tanα

  

 = x tanα 









1- 

x

u
2

8
 2cosα sinα

  

 = x tanα 









1 - 

x

u
2

g
 sin2α

  

 = x tanα 



1 - 

x

R
  , [Q Abyf‚wgK cvjøv R = 

u
2

g
  sin 2α] 

 ev, 
y

x
  = tanα 



R-x

R
  

 ev, tanα = 
y

x
  . 

R

R-x
   ∴ α = tan-1 



y

x
 . 

R

R-x
  

 

Dccv`¨ t †`Lvb †h, k~‡b¨ Aew ’̄Z †Kvb we› ỳ n‡Z Abyf‚wgKfv‡e wbw¶ß e Í̄zKYvi mÂvic_ GKwU 
cive„Ë|  
g‡b Kiyb, k~‡b¨ Aew ’̄Z O we› ỳ n‡Z GKwU e Í̄zKYv 
Abyf‚wgK w`‡K u †e‡M wbw¶ß n‡q t mgq A‡šÍ 
wePiY c‡_i P we› ỳ‡Z †cŠu‡Q|  
u Gi Dj¤̂ Dcvsk = u sin0° = u.0= 0 Ges 
wb¤œgyLx wµqvkxj g Gi Abyf‚wgK Dcvsk = g 
cos90° = g.0=0 

t mg‡q cÖ‡¶cKwUi Abyf‚wgK miY, x = ON = ut -
-------- (i) 

Ges Dj¤̂ miY, y = NP = 
1

2
  gt

2
----------- (ii) 

 

 
wPÎ 9.5.6 

O we› ỳMvgx Abyf‚wgK †iLv‡K x-A¶ Ges Dj¤̂ †iLv‡K y-A¶ we‡ePbv Ki‡j, P Gi ’̄vbvsK nq (x,y)| 

(i) I (ii) n‡Z, y = 
1

2
 g . 



x
u

2
  

ev, x2 = 
2u
2

g
  y 

ev, x2 = 4. 





u
2

2g
 y; (x

2
 = 4ay Gi Abyiƒc) hv cive„Ë wb‡ ©̀k K‡i|  

myZivs k~‡b¨ Aew ’̄Z we› ỳ n‡Z Abyf‚wgKfv‡e wbw¶ß e Í̄zKYvi wePiYc_ GKwU cive„Ë|  
D`vniY 1 : 800 dzU DPy GKwU UvIqv‡ii kxl©we› ỳ n‡Z GKwU cv_i‡K Abyf‚wgKfv‡e wK †e‡M wb‡¶c 
Ki‡j Zv UvIqv‡ii cv`‡`k n‡Z 200 dzU ~̀‡i f‚wg‡Z cwZZ n‡e? 
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mgvavb : aiyb, cv_‡ii Abyf‚wgK wb‡¶cY †eM u| u Gi 
Abyf‚wgK Dcvsk = ucos0° =u Ges Dj¦¤̂ Dcvsk = 
usin0°=u * 0 = 0; gva¨vKl©YRwbZ Z¡iY g wb¤œgyLx 
wµqvkxj, hvi Abyf‚wgK Dcvsk = gcos90° = g*0=0 
cv_‡ii cZbKvj t n‡j, 200 = ut ------------------ (i) 

Ges 800 = 0.t + 
1

2
  gt

2
 = 

1

2
 . 32. t

2
 = 16t

2 

ev, t2 = 
800

16
  = 50 

 

 
wPÎ 9.5.7 

ev, t = 50  = 5 2  †m‡KÛ-------------------------- (ii) 

GLb (i) bs n‡Z, u = 
200

t
  = 

200

5 2
  = 20 2   dzU/†m‡KÛ 

∴ wb‡Y©q wb‡¶cY †eM = 20 2  dzU/†m‡KÛ 
 

D`vniY 2 :  6 dzU DPy n‡Z Abyf‚wgi mv‡_ 30° †Kv‡Y 60 dzU/†m‡KÛ MwZ‡e‡M k~‡b¨ wbw¶ß GKwU wµ‡KU 
ej‡K Aci GKRb †L‡jvqvo f‚wg n‡Z 2 dzU DuPy‡Z a‡i †d‡j| †L‡jvqvoØ‡qi ga¨eZx© ~̀iZ¡ wbY©q 
Kiyb|  
mgvavb : g‡b Kiyb, †L‡jvqvoØ‡qi ga¨eZx© ~̀iZ¡ x Ges 
wb‡¶c‡Yi t mgq ci ejUv aiv nq| wb‡¶cY †e‡Mi 

Abyf‚wgK Dcvsk = u cos30° = 60.
3

2
  = 30 3  

Ges Dj¤̂ Dcvsk = u sin30° = 60. 
1

2
  = 30 

AwfKl©RwbZ Z¡iY g wb¤œgyLx wµqvkxj, hvi Abyf‚wgK 
Dcvsk = g cos90° = g* 0 =0 

GLb h = -30t + 
1

2
  gt

2 ev, 6-2 = -30t + 
1

2
 . 32t

2
 ev, 4= -

30t + 16t
2
 

 

 
wPÎ 9.5.8 

ev, 2= -15t + 8t2 ev, 8t2 - 15t - 2= 0, ev, (t-2)(8t+1)=0 

t = 2, -
1

8
  [hv n‡Z cv‡i bv]  ∴ t= 2 †m‡KÛ 

∴ Abyf‚wgK miY x= 30 3  t = 30 3  * 2= 60 3   dzU 
 

D`vniY 3 : f‚wg‡Z Aew ’̄Z †Kvb we› ỳ n‡Z wbw¶ß GKwU cÖ‡¶cK 4 †m‡KÛ c‡i wb‡¶cb we› ỳ n‡Z 64 
MR ~̀‡i f‚wg‡Z cwZZ nq| wb‡¶cY †eM I †Kv‡Yi cwigvY wbY©q Kiyb|  
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mgvavb : g‡b Kiyb, cÖ‡¶cKwU O we› ỳ n‡Z u †e‡M 
I Abyf‚wg‡Ki mv‡_ α †Kv‡Y wbw¶ß n‡q A we› ỳ‡Z 
cwZZ nq|  
u Gi Abyf‚wgK Dcvsk= u cosα I Dj¤̂ Dcvsk = 
usinα Ges g Z¡iY wbægyLx wµqvkxj, hvi Abyf‚wgK 
Dcvsk = gcos90° = g*0=0 
G‡¶‡Î wePiYKvj T=4 †m‡KÛ Ges Abyf‚wgK 
cvjsv R = OA = 64 MR = 64*3 dzU|  

 

 
wPÎ 9.5.9 

GLb R = ucos α. T (QZ¡iY = 0) 
ev, 64∞ 3 = u cosα. 4 

ev, u cos α = 16∞3  ------------ (i) 

Ges Djs¤̂ miY h = u sin α. T - 
1

2
  gT

2
 

 ev, 0 = u sinα. 4 - 
1

2
  32.4

2
 

 ev, 0= u sinα - 16.4 
 ev, u sinα = 16.4 ------------- (ii) 

(i) I (ii) n‡Z u2(cos2α+sin2α) = 162(32+42) 

 ev, u2=162.52= 802   ∴ u=80 dzU/†m‡KÛ 

Ges tanθ = 
u sinα

u cosα
  = 

16∞4

16∞3
  = 

4

3
  

∴ α = tan-1 
4

3
  

∴ wb‡¶cY †eM = 80 dzU/†m‡KÛ I wb‡¶cY †KvY = tan-1 
4

3
   
 
 

 

D`vniY 4 :  wb‡¶cY we› ỳ n‡Z 50 MR ~̀‡i Aew ’̄Z 75 dzU DuPy GKwU †`Iqv‡ji wVK Dci w`‡q GKwU 
ey‡jU Abyf‚wgKfv‡e P‡j hvq| ey‡jUwUi wb‡¶cY †eM I wb‡¶cY †KvY wbY©q Kiyb|  
mgvavb : g‡b Kiyb, ey‡jUwU O we› ỳ n‡Z u †e‡M I 
Abyf‚wgi mv‡_ α †Kv‡Y wbw¶ß n‡q PM †`Iqvj‡K 
†Kvb iK‡g Abyf‚wgKfv‡e AwZµg K‡i A we› ỳ‡Z 
f‚wg‡Z cwZZ nq| 
‡h‡nZz ey‡jUwU Abyf‚wgKfv‡e †`Iqvj‡K AwZµg 
K‡i, †m‡nZz wePiYc‡_i me©vwaK D”PZv 
H=PM=75 dzU Ges Abyf‚wgK cvjøv R=OA=2 
OM=2∞50 MR = 100∞3 dzU= 300 dzU 

 

 
 

wPÎ 9.5.10 

GLb 
H

R
  = 

75

300
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ev, 

u
2

2g
 sin

2α

u
2

g
sin2α

  = 
1

4
    

ev, 
sin

2α

2sin2α
  = 

1

4
  

ev, 
sin

2α

2.2sinαcosα
  = 

1

4
    

ev, 
sinα

cosα
  =1 

ev, tan α = 1= tan 45° 
∴ α = 45°  

Avevi, 
u
2

g
  sin 2(45°) = R= 300  

 ev, 
u
2

g
 . 1 = 300 

 ev, u2 = 300g = 300∞ 32 

 ev, u2 = 100∞ 16 ∞ 6 
 ∴ u= 10∞4∞ 6  = 40 6  dzU/†m‡KÛ 
AZGe wb‡¶cY †eM = 40 6  dzU/†m‡KÛ I wb‡¶cY †KvY = 45° 
 

D`vniY 5 :  96 dzU/†m‡KÛ mg‡e‡M Abyf‚wgKfv‡e Pjgvb GKwU †ejyb n‡Z GKwU cv_i‡K wb‡P †d‡j 
†`Iqv n‡j Zv 4 †m‡KÛ ci f‚wg‡Z cwZZ nq| †ejy‡bi D”PZv, †h †e‡M cv_iwU f‚wg‡Z AvNvZ K‡i †m 
†e‡Mi gvb I w`K wbY©q Kiyb|  
mgvavb : g‡b Kiyb, h D”PZv n‡Z cv_iwU wbw¶ß 
n‡q x Abyf‚wgK ~̀‡i Abyf‚wgi mv‡_ θ †Kv‡Y v †e‡M 
f‚wg‡Z cwZZ nq|  
u=96 dzU/†m‡KÛ Gi Dj¤̂ Dcvsk =ucos90° = 
u*0 = 0 
Ges gva¨vKl©bRwbZ Z¡iY g wb¤œgyLx wµqvkxj, hvi 
Abyf‚wgK Dcvsk = gcos90°=g*0=0 

∴ h = 
1

2
 gt

2
 = 

1

2
  ∞ 32∞ 4

2
 = 16∞16= 256 dzU 

I x = ut [∴ Abyf‚wgK w`‡K Z¡iY = 0] 
 = 96*4 = 284 dzU  

 

 
wPÎ 9.5.11 

Avevi v Gi Abyf‚wgK Dcvsk I Dj¤̂ Dcvsk h_vµ‡g vcosθ I  vsinθ. 
∴ v cosθ = u = 96 = 32∞3 

I vsinθ = gt = 32∞4 

∴ v
2
 (cos

2
θ+ sin

2
θ) = 32

2
 (3

2
+4

2
)   ev, v2=322∞5

2
 



GBPGmwm †cÖvMÖvg   

.  . 

BDwbU bq   c„ôv # 333 

∴ v= 32*5 = 160 dzU/†m‡KÛ 

Ges tanθ = 
vsinθ

vcosθ
  = 

32∞4

32∞3
  = 

4

3
  

 ∴ θ = tan-1 
4

3
    

 

D`vniY 6 :  128 dzU DPy UvIqv‡ii kxl©we› ỳ n‡Z Abyf‚wgi mv‡_ 30° †Kv‡Y 64 dzU/†m‡KÛ Avw`‡e‡M 
GKwU ej Dc‡ii w`‡K k~‡b¨ wbw¶ß n‡jv| †Kv_vq, KLb I KZ‡e‡M ejwU f‚wg‡Z AvNvZ Ki‡e Zv wbY©q 
Kiyb|  
mgvavb : g‡b Kiyb, 128 dzU D”PZv wewkó 
UvIqv‡ii kxl©we› ỳ n‡Z cÖ‡¶cKwU wbw¶ß n‡q t 
mgq ci x Abyf‚wgK ~̀‡i Abyf‚wgi mv‡_ θ †Kv‡Y v 
†e‡M f‚wg‡Z AvNvZ K‡i|  
wb‡¶cY †e‡Mi Abyf‚wgK Dcvsk = u cos 30° 

= 64* 
3

2
  = 32 3  

Dj¤̂ Dcvsk = u sin 30° = 64*
1

2
  = 32 

cZb‡e‡Mi Abyf‚wgK Dcvsk = vcosθ I Dj¤̂ 
Dcvsk = vsinθ; wb¤œgyLx wµqvkxj AwfKl©RwbZ 
Z¡iY g Gi Abyf‚wgK Dcvsk= gcos90°=g*0=0 

 

 
wPÎ 9.5.12 

GLb h = -32t+ 
1

2
  gt2  ev, 128 = -32t + 

1

2
 . 32.t2 

ev, t2-2t = 8  ev, t2-2t-8 = 0 ev, (t-4)(t+2) = 0 
∴ t=4, -2 [hv n‡Z cv‡i bv] 
AZGe cZbKvj = 4 †m‡KÛ --------- (i) 
Avevi,  x = 32 3  t  [Q Z¡iY bvB] 
= 32 3  * 4 = 128 3  

∴ Abyf‚wgK ~̀iZ¡ = 128 3  dzU ---------(ii) 
Avevi v Gi Abyf‚wgK Dcvsk I Dj¦¤̂ Dcvsk h_vµ‡g vcosθ I vsinθ 
∴ v cos θ = 32 3  

I v sinθ = -32+gt= -32+32∞4= 3∞32 

GLb v2 (cos2θ+sin2θ) = 322∞3+322∞9 ev, v2=12∞322 
∴ v = 2∞32 3  = 64 3   dzU/†m‡KÛ --------- (iii) 

Avevi, tanθ = 
v sinθ

v cosθ
  = 

3∞32

32 3
  = 3  = tan60° 

∴ θ= 60° ---------- (iv) 

AZGe mgq = 4 †m‡KÛ, ~̀iZ¡ = 128 3  dzU Ges †eM = 64 3  dzU/†m‡KÛ  
 



  MwYZ wØZxq cÎ 

   

BDwbU bq  c„ôv # 334 

D`vniY 7 : t mgq A‡šÍ GKwU cÖ‡¶cK Zvi wePiYc‡_i P we› ỳ‡Z †cŠu‡Q Ges cieZx© t' mg‡q wb‡¶cY 

we› ỳi mgZ‡j wd‡i Av‡m| †`Lvb †h, D³ Zj n‡Z P we› ỳi D”PZv h = 
1

2
  gt t' 

mgvavb : g‡b Kiyb, cÖ‡¶cKwU O we› ỳ n‡Z u †e‡M 
I Abyf‚wg‡Ki mv‡_ α †Kv‡Y k~‡b¨ wbw¶ß n‡q t 
mg‡q h D”PZvq P we› ỳ‡Z †cŠu‡Q Ges cieZx© t' 
mg‡q Abyf‚wgK Z‡ji A we› ỳ‡Z †cŠu‡Q| 
u Gi Abyf‚wgK I Dj¦¤̂ j¤̂vsk h_vµ‡g u cosα I 
u sinα Ges g wb¤œgyLx wµqvkxj, hvi Abyf‚wgK 
j¤̂vsk = g cos90° = g*0=0 

 

 
wPÎ 9.5.13 

G‡¶‡Î wePiYKvj T = t+t'  

 ev, 
2u sinα

g
  = t+t' 

 ev, u sinα = 
1

2
  g(t+t') ----- (i) 

 GLb h = u sin α. t- 
1

2
  gt

2
 

 = 
1

2
 g (t+t') t - 

1

2
  gt

2
 [(i) Gi mvnv‡h¨] 

 = 
1

2
 gt (t+t'-t) = 

1

2
  gtt'  

 
D`vniY 8 : GKwU wbw ©̀ó MwZ‡e‡M wbw¶ß cÖ‡¶c‡Ki GKB Abyf‚wgK cvjøv R Gi Rb¨ wbw ©̀ó wePiYc_ 

ỳwU‡Z Zvi wePiYKvj t
1
 I t

2
 n‡j, cÖgvY Kiyb, †h, R= 

1

2
  gt

1
t
2
 

mgvavb : g‡b Kiyb, cÖ‡¶cKwUi wb‡¶cY †eM u| 
†Kvb Abyf‚wgK cvjøv R Gi Rb¨ GKwU wb‡¶cY 
†KvY α n‡j, Aci wb‡¶cY †KvY (90°- α) n‡e|  

AZGe t
1
 = 

2u sinα
g

   

I t2 = 
2u sin(90°-α)

g
  = 

2u cosα
g

  

 

 
wPÎ 9.5.14 

GLb R = 
u
2

g
  sin2α = 

u
2

g
 2 sinαcosα= 

1

2
 g * 

2usinα
g

 *
2ucosα

g
  = 

1

2
 gt1t2 

AZGe R = 
1

2
 gt

1
t
2
  

 

D`vniY 9 : GKwU i‡KU f‚wg‡Z AvNvZ Kiv gvÎ Zvi KYv¸‡jv 128 dzU/†m‡KÛ †e‡M PZzw ©̀‡K QyU‡Z 
_v‡K| †`Lvb †h, 384 dzU Abyf‚wgK ~̀i‡Z¡ Aew ’̄Z †Kvb we› ỳ‡Z Zvi KYvmg~n 4 †m‡KÛ AšÍi cwZZ 
n‡e|  
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mgvavb : g‡b Kiyb, †cÖ¶vcKwU O we› ỳ n‡Z wbw¶ß 
n‡q 384 dzU Abyf‚wgK ~̀i‡Z¡ A we› ỳ‡Z cwZZ nq|  
GKwU wePiYc‡_i Rb¨ wb‡¶cY †KvY α n‡j, 
Aci wePiYc‡_i Rb¨ wb‡¶cY †KvY (90°-α) 
n‡e|  

 

 
wPÎ 9.5.15 

cÖ_g †¶‡Î wePiYKvj t
1
 = 

2usinα
g

  

   = 
2∞128 sinα

32
  = 8sinα ------------ (i) 

Ges wØZxq †¶‡Î wePiYKvj t
2
 = 

2usin (90°-α)
g

  

    = 
2∞128 cosα

32
  = 8 cosα---------- (ii) 

GLb OA = 
u2 sin2α

g
   

ev, 384 = 
128

2

32
  sin 2α = 4∞128 sin2α 

∴ sin2α= 
384

4*128  = 
3

4
  -----------(iii) 

AZGe, wePiYKv‡ji e¨eavb t
1
~t
2
 = (t

1
-t
2
)
2
  

  = (8sinα-8cosα)2  

  = 8
2
(sin

2
 α+cos2α-2sinαcosα)  

  = 8 1-sin2α  = 8 1 - 
3

4
  = 8∞ 

1

2
  = 4 †m‡KÛ  

D`vniY 10 : GKB MwZ‡e‡M wbw¶ß GKwU cÖ‡¶c‡Ki †Kvb wbw ©̀ó Abyf‚wgK cvjøv R Gi Rb¨ ỳBwU 
wePiYc‡_i me©vwaK D”PZv h I h' n‡j, †`Lvb †h, R= 4 hh'  

mgvavb : g‡b Kiyb, wbw ©̀ó Abyf‚wgK cvjøv R Gi Rb¨ c‡¶c‡Ki 
wb‡¶cY †eM u I wb‡¶cY †KvY α Gi †¶‡Î me©vwaK D”PZv h| 
myZivs GKB Abyf‚wgK cvjøvi Rb¨ Av‡iKwU wb‡¶cY †KvY (90°-
α) n‡e Ges G‡¶‡Î me©vwaK D”PZv h' n‡e|  

∴ h= 
u
2

2g
  sin

2
 α I h' = 

u
2

2g
  sin

2
 (90°-α) = 

u
2

2g
  cos

2α 

 

 
wPÎ 9.5.16 

R = 
u
2

g
  sin2α = 

u
2

g
  2sinα cosα = 4.

u
2

g
sin

2
 α*Rf(u2,g)cos2α  

= 4
2*Rf(u2,2g) sin2α * 

u
2

2g
cos

2
 α  = 42hh'   

∴ R = 4 hh'   
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D`vniY 11: f‚wg n‡Z α I β †Kv‡Y wbw¶ß †Mvjv f‚wg‡Z Aew ’̄Z j¶¨e Í̄z n‡Z h_vµ‡g a Kv‡Q I b ~̀‡i 
cwZZ nq| †`Lvb †h, j¶¨e Í̄z‡K AvNvZ Ki‡Z n‡j, Zvi mwVK wb‡¶cY †KvY  

θ = 
1

2
  sin-1 






a sin2β+b sin2α

a+b
  n‡Z n‡e| 

mgvavb : g‡b Kiyb, †Mvjvi wb‡¶cY †eM u 
Ges j¶¨e Í̄zwUi Abyf‚wgK ~̀iZ¡ R| 
α wb‡¶cY †Kv‡Yi †¶‡Î,  

Abyf‚wgK cvjøv R-a=
u
2

g
 sin2α---(i) 

 

 
wPÎ 9.5.17 

β wb‡¶cY †Kv‡Yi †¶‡Î, 

Abyf‚wgK cvjøv R+b = 
u
2

g
  sin2β ---------- (ii) 

θ wb‡¶cY †Kv‡Yi †¶‡Î, 

Abyf‚wgK cvjøv R = 
u
2

g
  sin 2θ ----------- (iii) 

(i) ‡K b Øviv Ges (ii) †K a Øviv ¸Y K‡i †hvM Ki‡j, 

(b+a) R = 
u
2

g
 (bsin2α+a sin2β)  

ev, R = 
u
2

g
 





a sin2β+ bsin2α

a+b
  --------- (iv) 

(iii) I (iv) n‡Z cvB, sin2θ = 
asin2β+bsin2α

a+b
  

ev, 2θ = sin-1 




a sin2β+b sin2α

a+b
  

∴ θ = 
1

2
  sin

-1
 





a sin2β+b sin2α

a+b
    

 

D`vniY 12 : u †e‡M I α wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß e Í̄zi Abyf‚wgK cvjøv R I me©vwaK D”PZv H n‡j 

cÖgvY Kiyb †h, 16gH2-8u2H+gR2=0 

mgvavb : G‡¶‡Î, H = 
u2 sin2α

2g
  I R = 

u2 sin2α
g

  

GLb 16gH2-8u2H+gR2 

= 16g * 






u

2
sin

2α
2g

 
2
 − 8u

2
 
u
2
sin

2α
2g

  + g






u

2
 sin2α
g

2
  

= 
4u
4

g
  sin

4α - 4
u
4

g
 sin

2α + 
u
4

g
  * 4sin2αcos2α 

= 
4u
4

g
  sin

2α [sin2α - 1+cos2α] = 
4u
4

g
  sin

2α (1-1) 

= 
4u
4

g
  sin

2
 α * 0=0   
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∴  16gH2-8u2H+gR2= 0 
 

D`vniY 13 : 20 dzU/†m‡KÛ wb‡¶cY †e‡M I θ wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß e Í̄zi Abyf‚wgK cvjøv 12 dzU 

n‡j †`Lvb †h, 12tan2θ - 25tanθ+12 = 0 

mgvavb :  Abyf‚wgK cvjøv R = 
u
2

g
  sin 2θ 

∴ 12 = 
(20)

2

32
  * sin2θ 

ev, sin2θ = 
12*32
20*20  = 

24

25
  

ev, 
2tanθ

1+tan
2
θ

  = 
24

25
  

ev, 25tanθ = 12(1+tan2θ) 

∴ 12tan
2
θ- 25tan θ+12= 0  

 

D`vniY 14 : f‚wg n‡Z u †e‡M I α wb‡¶cY †Kv‡Y GKwU e Í̄z k~‡b¨ wbw¶ß n‡jv| hw` Zvi Abyf‚wgK 
cvjøv, me©vwaK D”PZv I wePiYKvj h_vµ‡g R, H, T nq| Z‡e cÖgvY Kiyb, †h,  

(i)  R= 4 H





u

2

2g
 - H   

(ii) g
2
T
4
 - 4T

2
u
2
+ 4R

2
=0 

mgvavb : G‡¶‡Î Abyf‚wgK cvjøv, R=
u
2

g
 sin2α 

me©vwaK D”PZv, H = 
u
2

2g
  sin

2α 

wePiYKvj, T = 
2usinα

g
  

(i) R = 
u
2

g
  sin2α = 

u
4

g
2
sin

2
2α  = 

u
4

g
2
 2
2
 sin

2α cos2α  

= 
4u
4

g
2
 sin

2α cos2α   = 16
u
2

2g
 sin

2α∞
u
2

2g
cos2α  

= 4
u
2

2g
 sin

2α∞
u
2

2g
(1−sin2α)  

= 4
u
2

2g
 sin

2α





u

2

2g
 − 

u
2

2g
 sin2α   

= 4 H





u

2

2g
 - H   

 

(ii)  g2T4-4T2u2+4R2=0 
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 = T
2
(g
2
T
2
-4u

2
)+4R

2
= 




2usinα

g

2
 








g2





2usinα

g

2
-4u

2
 +4R

2
 

 = 4R
2
+
4u
2
sin

2α

g
2

  * 4u2(sin2α-1)=4R2+ 
4u
2
sin

2α

g
2

 ∞4u
2( )-cos

2α  
 

 = 4R
2
-4 





u

2

g
.2sinα cosα

2
 =4R

2
-4





u

2

g
sin2α

2
 = 4R

2
-4R

2
=0 

AZGe g2T4-4T2u2+4R2=0 
 

D`vniY 15 : f‚wg‡Z we‡ùvwiZ †evgvi KYv¸‡jv Pvwiw`‡K u MwZ‡e‡M QyU‡Z _v‡K| f‚wgi †h Ask Ry‡o 
KYv¸‡jv Qwo‡q co‡e †m As‡ki †¶Îdj wbY©q Kiyb|  
mgvavb : g‡b Kiyb, O we› ỳ‡Z we‡ùvwiZ †evgvi 
KYv¸‡jv u †e‡M wewfbœ †Kv‡Y Pvwiw`‡K Qwo‡q c‡o| 

α †Kv‡Y wbw¶ß KYvi Abyf‚wgK cvjøv R=
u
2

g
  sin2α 

 

 
wPÎ 9.5.18 

me©vwaK Abyf‚wgK cvjøv R
max

 =
u
2

g
  [Q sin2α Gi m‡e©v”P gvb= 1] 

myZivs †Kvb KYvi Abyf‚wgK cvjøv R
max

  Gi †ewk n‡Z cv‡i bv A_©vr O ‡K› ª̀ I R
max

  e¨vmva© wewkó 

e„ËvKvi †¶‡Îi Af¨šÍ‡i KYv¸‡jv cwZZ n‡e|  

D³ e„ËvKvi †¶‡Îi †¶Îdj =  π. R
2

max  = π.





u
2

g

2
 = 
πu4

g
2
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D`vniY 16 : wb‡¶cY we› ỳ‡Z β †KvY ˆZwi K‡i, Ggb GKwU Lvov †`Iqvj‡K u Avw`‡e‡M wbw¶ß GKwU 
e Í̄zKYv Abyf‚wgKfv‡e †Kvb iK‡g AwZµg K‡i| cÖ‡¶cKwU t mgq †k‡l †`IqvjwUi kxl©we› ỳ‡Z Mgb 

Ki‡j †`Lvb †h, t= 
2usinβ

g 1+3sin
2β

  

mgvavb : aiyb, cÖ‡¶c‡Ki wb‡¶cY †KvY α| 
†h‡nZz cÖ‡¶cKwU Abyf‚wgKfv‡e †Kvb iK‡g AB 
†`Iqvj‡K AwZµg K‡i, †m‡nZz AB=H (me©vwaK 
D”PZv); 

OA = 
1

2
 R, (Abyf‚wgK cvjøv = R) 

Ges t= 
1

2
 T,(wePiYKvj =T) 

∴ t= 
1

2
 . 
2u

g
  sinα= 

u

g
  sinα  

 

 
 

wPÎ 9.5.19 
ev, gt= usin α 

AB=H = 
u
2
sin

2α
2g

  Ges OA = 
1

2
  R = 

1

2
  . 
u
2

g
  sin2α 

tanβ = 
AB

OA
  =

  
u
2

2g
sin2α

u
2

2g
sin2α

  = 
u
2
sin

2α

u
2
.2sinα cosα

  = 
usinα

2ucosα
  

 = 
usinα

2 u
2
cos

2α
  = 

usinα

2 u
2
(1-sin

2α)
  = 

usinα

2 u
2
-(usinα)2

  

ev,  
sinβ

cosβ
  = 

gt

2 u
2
-(gt)

2
    

ev, 
sin

2β

cos
2β

  = 
g
2
t
2

4(u
2
-g
2
t
2
)
  

ev,  4sin2β (u2-g2t2) = g2t2 cos2β = g2t2 (1-sin2β) 

ev, 4u2sin2β - 4g2t2sin2β= g2t2-g2t2sin2β 

ev, 4u2sin2β = g2t2(1+3sin2β) 

ev, 2usinβ = gt 1+3sin
2β  

 ∴ t = 
2usinβ

g 1+3sin
2β

    

 

D`vniY 17 :  †Kvb we› ỳ n‡Z GKwU Dj¦¤̂ Z‡j wewfbœ w`‡K v †e‡M KZ¸‡jv e Í̄zKYv GKB gyn‚‡Z© k~‡b¨ 
wbw¶ß n‡jv| cÖgvY Kiyb †h, t mgq A‡šÍ e Í̄zKYvmg~n GKwU e„‡Ëi Dci Ae ’̄vb Ki‡e| D³ e„‡Ëi †K› ª̀ 
I e¨vmva© wbY©q Kiyb|  



  MwYZ wØZxq cÎ 

   

BDwbU bq  c„ôv # 340 

mgvavb : g‡b Kiyb, O we› ỳ n‡Z cÖwZwU e Í̄zKYv v 
†e‡M wewfbœ wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß n‡q t mgq 
A‡šÍ Zv‡`i wbR wbR wePiY c‡_i A

1
, A

2
, A

3
----

- we› ỳ‡Z †cŠu‡Q| g‡b Kiyb, Dc‡iv³ KYvmg~‡ni 
g‡a¨ α wb‡¶cY †Kv‡Y wbw¶ß KYvwU t mgq A‡šÍ x 
Abyf‚wgK ~̀‡i I y D”PZvq A we› ỳ‡Z †cŠu‡Q|  
v Gi Abyf‚wgK Dcvsk = vcosα Ges Dj¦¤̂ Dcvsk 
= vsinα 

 

 
wPÎ 9.5.20 

gva¨vKl©bRwbZ Z¡iY g wb¤œgyLx wµqvkxj, hvi Abyf‚wgK Dcvsk = gcos90° = g∞0=0 

∴ x=vcosα.t Ges y=vsinα.t - 
1

2
  gt

2
 

ev, y+
1

2
  gt2= vsinα.t 

∴ x
2
 + 



y+

1

2
gt
2
2
  = v

2
t
2
 (cos

2α+sin2α) 

ev, (x-0)2+








y- 





-gt
2

2

2
  = (vt)

2
 ----------- (i) 

O we› ỳMvgx Abyf‚wgK †iLv‡K x-A¶ I Dj¦¤̂ †iLv‡K y-A¶ we‡ePbv Ki‡j, A we› ỳi ’̄vbvsK (x,y) nq|  
∴ α wbi‡c¶ A_©vr †h †Kvb wb‡¶cY †Kv‡Yi †¶‡Î cÖ‡hvR¨ (i) bs mgxKiYwU e„Ë wb‡ ©̀k K‡i, hvi †K› ª̀ 

(0, 
gt
2

2
 ) I e¨vmva© = vt.  

 
D`vniY 18 : u Avw`‡eM I α wb‡¶cY †Kv‡Y GKwU e Í̄zKYv k~‡b¨ wbw¶ß n‡jv| cÖ‡¶cKwU t mgq A‡šÍ 

wb‡¶cY w`‡Ki mv‡_ mg‡KvY m„wó Ki‡j †`Lvb †h, t = 
u

gsinα
  

mgvavb : g‡b Kiyb, cÖ‡¶cKwU O n‡Z k~‡b¨ wbw¶ß 
n‡q t mgq A‡šÍ wePiYc‡_i B we› ỳ‡Z †cŠu‡Q Abyf‚wgi 
mv‡_ θ †Kv‡Y v †eM cÖvß nq Ges wb‡¶cY w`‡Ki 
mv‡_ A we› ỳ‡Z mg‡KvY m„wó K‡i|  
wPÎ n‡Z cÖZxqgvb, θ=90°-α 
wb‡¶cY †e‡Mi Abyf‚wgK j¤̂vsk I Dj¦¤̂ j¤̂vsk 
h_vµ‡g u cosα I usinα Ges v Gi Abyf‚wgK j¤̂vsk 
I wb¤œgyLx j¤̂vsk h_vµ‡g vcosθ= vcos (90°-α) = 
vsinα I vsinθ= vsin(90°-α)= v cos α| 

 

 
wPÎ 9.5.21 

gva¨vKl©YRwbZ Z¡iY g wb¤œgyLx wµqvkxj, hvi Abyf‚wgK j¤̂vsk = gcos90°=g*0=0. 
v sinα = u cosα [Q Abyf‚wgK w`‡K Z¡iY = 0] 
Ges v cosα = -u sinα +gt 

∴ 
-usinα+gt

ucosα
  = 

v cosα

vsinα
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 ev, - 
sinα

cosα
  + 

gt

ucosα
  = 

cosα

sinα
  

ev, 
gt

ucosα
  = 

cosα

sinα
  + 

sinα

cosα
  

ev, 
gt

ucosα
  = 

cos
2α+sin2α

sinα cosα
  = 

1

sinα cosα
  

ev, 
gt

u
  = 

1

sinα
  

∴ t= 
u

gsinα
    

 

D`vniY 19 :  u Avw`‡e‡M I α wb‡¶cY †Kv‡Y k~‡b¨ wbw¶ß GKwU cÖ‡¶cK 2a e¨eav‡b Aew ’̄Z a D”PZv 
wewkó ỳwU †`qvj‡K †Kvb iK‡g AwZµg K‡i, cÖgvY Kiyb †h,  

(i) a
2
g
2
 = u

2
cos

2α (u2sin2α-2ag) 

(ii) R= 2acot 
α
2
  

mgvavb : g‡b Kiyb, t mgq A‡šÍ cÖ‡¶cKwU 2a 
e¨eav‡b Aew ’̄Z a D”PZvq †cŠu‡Q| u Gi Abyf‚wgK 
j¤̂vsk I Dj¤̂ j¤̂vsk h_vµ‡g u cos α I u sin α 
Ges gva¨vKl©YRwbZ Z¡iY g wb¤œgyLx wµqvkxj, hvi 
Abyf‚wgK j¤̂vsk = g cos 90° = g* 0=0 

∴ a = u sin α t - 
1

2
  gt

2
 

ev, gt2-2u sinαt + 2a = 0 

 

 
 

wPÎ 9.5.22 

mgxKiYwUi g~jØq t
1
 I t

2
 n‡j, t

1
+t
2
 = 

2u sinα
g

  Ges t
1
t
2
 = 

2a

g
  

cÖ‡¶cKwU t
1
~t
2
 mg‡q †`IqvjØ‡qi ga¨eZx© 2a ~̀iZ¡ AwZµg Ki‡e|  

∴ 2a = ucosα(t1~t2) [‡h‡nZz Abyf‚wgK w`‡K Z¡iY = 0]   

ev, 4a2= u2cos2α (t
1
−t
2
)
2
 = u

2
 cos

2
 α{(t

1
+t
2
)
2
-4t

1
t
2
} 

 = u
2
cos

2α 












2u

g
sinα

2
 - 4. 

2a

g
  

 = 4u
2
 cos

2
 α 







u

2
 sin

2α

g
2

 - 
2a

g
  

ev, a2g2= u2cos2α (u2sin2α-2ag)  
 

Avgiv Rvwb, 

Abyf‚wgK cvjøv R = 
u
2

g
  sin2α  ev, u2= 

gR

sin2α
  

(i) n‡Z, a2g2 = 
gR

sin2α
  cos

2α 






gR

sin2α
 . sin2α - 2ag   
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 = 
gRcos

2α

2sinαcosα
 






gRsin

2α

2sinαcosα
 - 2ag   

 = 
gR

2
  cot α 



gR

2
 tanα - 2ag   

ev, 4a2g2= g2R2 - 4ag2R cotα   

ev, 4a2= R2 - 4aR cot α 

ev, R2- (4acotα) R-4a2=O 

∴ R = 
1

2
  {4a cotα ± 4

2
a
2
cot

2α-4.1.(-4a2) } 

 R = 2a ( )cotα± cot2α+1  = 2a (cotα ± cosecα) = 2a 






cosα±1

sinα
  

∴ R = 2a 






cosα+1

sinα
  = 2a. 

2cos
2α
2

2sin
α
2
cos

α
2

  = 2a cot 
α
2
  

[R=2a 






cosα-1

sinα
  hv n‡Z cv‡i bv, KviY (cosα-1) we‡qvM‡evaK Ges †m‡¶‡Î R we‡qvM‡evaK n‡q 

hv‡e|  
 
D`vniY 20 :  Dj¤̂ AB `Û f‚wgi mv‡_ O we› ỳ‡Z θ †KvY m„wó K‡i| Abyf‚wgi mv‡_ α I β †Kv‡Y GKB 
m‡½ O we› ỳ n‡Z k~‡Y¨ wbw¶ß ỳBwU ej h_vµ‡g `‡Ûi kxl© I cv`we› ỳ‡Z GKB mg‡q AvNvZ K‡i| 
†`Lvb †h, tanα - tan β = tanθ. 
mgvavb : g‡b Kiyb, O we› ỳ n‡Z ejØq α I β 
wb‡¶cY †Kv‡Y wbw¶ß n‡q t mgq c‡i h_vµ‡g 
`‡Ûi kxl© I cv`we› ỳ‡Z AvNvZ K‡i; ej ỳBwUi 
wb‡¶cY †eM h_vµ‡g u I v| 
OB = x I AB = y 
u †e‡Mi Abyf‚wgK Dcvsk = u cosα I Dj¤̂ 
Dcvsk = u sin α Ges v †e‡Mi Abyf‚wgK Dcvsk = 
vcosβ I Dj¤̂ Dcvsk = v sinβ; 

 

 
wPÎ 9.5.23 

wb¤œgyLx wµqvkxj g Gi Abyf‚wgK j¤̂vsk = gcos90° = g*0=0 
GLb u cosα.t = x= v cosβ.t  

ev, t= 
x

u cosα
  = 

x

v cosβ
  ------- (i) 

∴ u cosα = v cos β ------------------------------------ (ii) 

y = u sin α. t- 
1

2
  gt

2
 ----------------------------------- (iii) 
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Avevi 0 = v sinβ.t - 
1

2
  gt

2
 ------------------------------ (iv) 

(iii) - (iv), y = u sinα. t - v sin β.t 

 = u sin α 
x

u cosα
  - v sin β 

x

vcosβ
  

 = x (tanα - tanβ) 

AZGe tanα - tanβ = 
y

x
   = tanθ 

 
  AbykxjbxÑ 9.5 
1. 80 dzU/†m‡KÛ MwZ‡eM I 30° wb‡¶cY †Kv‡Y AvbZ †iLv eivei GKwU e Í̄z‡K k~‡b¨ wb‡¶c Kiv 

n‡jv| Zvi Abyf‚wgK cvjøv, me©vwaK D”PZv, wePiYKvj Ges 2 †m‡KÛ c‡i Ae ’̄vb I MwZ‡e‡Mi 
w`K wbY©q Kiyb| 

2. k~‡b¨ wbw¶ß GKwU cv_iL‡Ûi me©vwaK Abyf‚wgK cvjøv 80 dzU| G‡¶‡Î me©vwaK D”PZv I 
wePiYKvj wbY©q Kiyb|  

3. 96 dzU/†m‡KÛ mg‡e‡M Abyf‚wgKfv‡e Pjgvb GKwU †ejyb n‡Z GKwU cv_i‡K wb‡P †d‡j †`qv 
n‡j Zv 4 †m‡KÛ c‡i f‚wg‡Z cwZZ nq| †ejy‡bi Ges cv_iwU †h †e‡M f~wg‡Z AvNvZ K‡i Zv 
wbY©q Kiyb|  

4. 1600 dzU DuPy cvnv‡oi Pyovq Abyf‚wgK fv‡e ’̄vwcZ GKwU Kvgvb n‡Z 200 dzU/†m‡KÛ MwZ‡e‡M 
GKwU †Mvjv wbw¶ß n‡j wbY©q KiybÑ 

 (i) †MvjvwUi Abyf‚wgK miY; 
 (ii) f‚wg‡Z AvNv‡Zi gyn‚‡Z© †MvjvwUi MwZ‡eM I w`K|  
5. c„w_ex c„‡ô GKwU ivB‡d‡ji e„nËg Abyf‚wgK cvjøv 100 MR| hw` P› ª̀c„‡ô P‡› ª̀i AvKl©YRwbZ 

Z¡iY 
1

6
 g nq| Z‡e P› ª̀c„‡ô D³ ivB‡d‡ji e„nËg Abyf‚wgK cvjøv KZ n‡e? 

6. 80 dzU DuPy GKwU UvIqv‡ii kxl©we› ỳ n‡Z 128 dzU/†m‡KÛMwZ‡e‡M I Abyf‚wgi mv‡_ 30° †Kv‡Y 
GKwU cv_i k~‡b¨ wbw¶ß nj| UvIqvi n‡Z KZ ~̀‡i Ges KZ MwZ‡e‡M Zv f‚wg‡Z cwZZ n‡e? 

7. †`Lvb †h, Abyf‚wgK cvjøvi gvb e„nËg n‡e hw` wb‡¶cY †KvY 45° nq| G‡¶‡Î cÖgvY Kiyb †h, 
me©vwaK D”PZvi gvb Abyf‚wgK cvjøvi GK PZz_©vsk|  

8. GKwU cÖ‡¶c‡Ki wb‡¶cY †eM u, wb‡¶cY †KvY α, me©vwaK D”PZv H, wePiYKvj T, Abyf‚wgK 

cvjøv R I g = 32 dzU/†m‡KÛ2 cÖgvY Kiyb †h,  (i) 4T = H, (ii) 
16T

2

R
  = tanα 

9. 128 dzU/†m‡KÛ MwZ‡e‡M I 30° wb‡¶cY †Kv‡Y wbw¶ß cÖ‡¶c‡Ki MwZc_ KZ¶Y c‡i Zvi 
wb‡¶cY w`‡Ki mv‡_ mg‡KvY m„wó Ki‡e? 

10. GKwU cÖ‡¶cY we› ỳ n‡Z d I 2d ~̀‡i h D”PZv wewkó ỳwU †`Iqvj‡K †Kvb iK‡g AwZµg K‡i| 

cÖ‡¶cKwUi wb‡¶cY †eM v n‡j †`Lvb †h, 
4v2

g
  = 

4d
2
+9h

2

h
  

11. Abyf‚wgi mv‡_ 60° †Kv‡Y wbw¶ß GKwU cÖ‡¶cK 20 dzU e¨eav‡b Aew ’̄Z 10 dzU DuPy ỳwU 
†`Iqvj‡K †Kvb iK‡g AwZµg K‡i| cÖ‡¶cKwUi Abyf‚wgK cvjøvi gvb wbY©q Kiyb| 

12. u ‡e‡M I α wb‡¶cY †Kv‡Y k~‡Y¨ wbw¶ß e Í̄zi Abyf‚wgK cvjøv R I wePibKvj T n‡j cÖgvY Kiyb 
†h,  g2T4−4u2T2+4R2 = 0 
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13. m¤§yLw`‡K I cðv`w`‡K PjšÍ †Kvb UªvK n‡Z u ‡e‡M wbw¶ß ¸wji Abyf‚wgK cvjøv h_vµ‡g  R I R 

'  n‡j †`Lvb †h, ¸wji wb‡¶cY †KvY  tan-1






g(R −R')

2

4u2(R +R ')
  

14. u Avw`‡e‡M Ges α wb‡¶cY †Kv‡Y k~‡Y¨ wbw¶ß GKwU cÖ‡¶cK cÖ‡¶c we› ỳ n‡Z a ~̀i‡Z¡ Aew ’̄Z 
GKwU Lvov †`Iqv‡ji Dci h D”PZvq †cŠQv‡jv †`Lvb †h,  

  h = 
u2

2g
   −  

ga2

2u2
  −  

ga2

2u2
 






tanα − 
u2

ga

2

  Ges G n‡Z †`Lvb †h, h Gi e„nËg gvb 
u2

2g
   −  

ga2

2u2
  

 
 
  DËigvjv  
  Abykxjbx 9.3 
1. 223 wK‡jvwgUvi 
2. 9.68 dzU/†m2 

3. 
11

45
  dzU/†m2,  22

45
  dzU/†m2, N›Uvq 40 gvBj  

4. 
2

3
   BwÂ 

7.  10 †m‡KÛ, 150 wgUvi 
 




