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cÉk²1   
 Y 

X 
60 



B 
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wPGò, |

→
A| = 5 ‰es |

→
B | = 6 

 wkLbdj: 4 I 7  [Xv. ˆev. 2016] 

K. Õ·kÆ ˆKvY KvGK eGj? 1 
L. NƒYÆb AGÞi mvGcGÞ Še ỳÅwZK cvLvi mKj we±`yi 

ˆKŒwYK ˆeM mgvb ˆKb? 2 

M. wPGò (
→
A  

→
B ) ‰i gvb wbYÆq Ki| 3 

N. DóxcGK (
→
A

→
B ) ˆfÙiwU (

→
A+

→
B ) ‰i Dci 

jÁ¼fvGe AewÕ©Z MvwYwZK weGkÏlGYi gvaÅGg ‰i 
mZÅZv hvPvB Ki| 4 

1 bs cÉGk²i Dîi 

K  KwVb I ZiGji Õ·kÆ we± ỳ ˆ^GK eKÌ Zij ZGj AwâZ 
Õ·kÆK KwVb c`vG Æ̂i mvG^ ZiGji AfÅ ¦̄Gi ˆh ˆKvY Drc®² 
KGi ZvGK KwVb I ZiGji Õ·kÆ ˆKvY eGj| 

L  cvLvi cÉwZwU KYv NƒYÆb AGÞi mvGcGÞ mgvb mgGq mgvb 
ˆKvY Drc®² KGi A^Ævr mgvb mgGq mgvb ˆKŒwYK `ƒiZ½ 
AwZKÌg KGi| ZvB cÉwZwU KYvi ˆKŒwYK ˆeM ‰KB ^vGK| 

M  ‰LvGb, 


A = A = 5  

 


B = B = 6 


A I 


B ‰i gaÅeZÆx ˆKvY, α = 90 + 60 = 150 

 


C = C = ? 


A  – 


B  = 


C  nGj 




C = C = A2 + B2 + 2ABcos(  )  

= 52 + 62 + 256cos(180  150)  

= 25 + 36 + 60cos30  = 10.63 

N  X-AÞ eivei 

A ‰i Dcvsk, AX = | 


A | cos 60 

  = 5  
1
2 

  = 
5
2 

 

B ‰i Dcvsk, BX = | 


B | cos(90) 

  = 0 

      Y-AÞ eivei 

A ‰i Dcvsk, AY = | 


A | sin 60 

  = 5  
3

2  = 
5 3

2  

 

B ‰i Dcvsk, BY = | 


B | sin (90) = 6 

 

A = 

5
2 

^
i + 

5 3
2  

^
j 

 


B = 6
^
j 

 


A + 


B = 



5

2 
^
i + 

5 3
2  

^
j   6

^
j 

  = 
5
2 

^
i + 



5 3

2   6  
^
j 

 


A  


B = 









^
i        

^
j       

^
k

5
2    

5 3
2     0

0     6      0

 

  = 15
^
k 

 ( )

A  


B  . ( )


A + 


B  

 = 15
^
k . 



5

2 
^
i + 



5 3

2   6
^
j  

 = 0 

AZ‰e, ( )

A  


B  ˆfÙiwU ( )


A + 


B  ‰ Dci jÁ¼| 

cÉk²2  
  

O 

R 
 

Y 

P  


L  

X 


r  

 

R we±`yGZ eÕ§i fi m = 2kg 
→
r  = (

^
i  2

^
j + b

^
k) m 

→
v = (2

^
i  4

^
j + 2

^
k) ms1 

→
P = fiGeM| 
 wkLbdj: 7  [w`. ˆev. 2016] 

K. gywÚ ˆeM KvGK eGj? 1 
L. e†îvKvi cG^ NƒYÆbkxj eÕ§i ˆK±`ÊgyLx ej eÅvmvGaÆi 

cwieZÆGbi mvG^ cwiewZÆZ nq eÅvLÅv Ki|  2 
M. b = 2 nGj eÕ§i ˆKŒwYK fiGeGMi gvb wbYÆq Ki|  3 
N. 

→
r  I 

→
v ciÕ·i mgv¯¦ivj I jÁ¼ nGj b ‰i gvGbi 

Kxi…c cwieZÆb nGe weGkÏlY Ki| 4 
2 bs cÉGk²i Dîi 

K  meÆvGcÞv Kg ˆh ˆeGM ˆKvGbv eÕ§GK Lvov DcGii w`GK 
wbGÞc KiGj Zv Avi c†w^exGZ wdGi AvGm bv ˆmB ˆeMGK 
gywÚGeM eGj| 

L  Avgiv Rvwb, ˆK±`ÊgyLx ej, F = m2r| ‰LvGb m eÕ§i 
fi,  ˆKŒwYK ˆeM ‰es r e†îvKvi cG^i eÅvmvaÆ| ‰KwU 
wbw Æ̀Ó¡ fGii eÕ§ ‰KwU wbw`ÆÓ¡ ˆKŒwYK ˆeGM e†îvKvi cG^ 

gƒj eBGqi AwZwiÚ Ask  
w«¼Zxq AaÅvq 



2 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

 

cwiögY KiGj, F  r A^Ævr e†îvKvi cG^ NƒYÆbkxj eÕ§i 
ˆK±`ÊgyLx ej eÅvmvGaÆi cwieZÆGbi mvG^ cwiewZÆZ nq| 

M   ˆ`qv AvGQ, eÕ§i fi, m = 2 kg 

 


r  = (
^
i  2 

^
j + b

^
k ) m 

 


v  = (2
^
i  4

^
j + 2

^
k ) ms1 

ˆKŒwYK fiGeGMi gvb, L = ? 

b = 2 nGj 


r  = (
^
i  2

^
j + 2

^
k ) m 



P  = m


v  = 2 kg  (2
^
i  4

^
j + 2

^
k ) ms–1 = (4

^
i  8

^
j + 4

^
k ) kgms–1 



L = 


r   


P = 






î       ĵ        k̂

1    –2       2
4    –8       4

 

 = 
^
i  (–8 + 16) – 

^
j  (4 – 8) + 

^
k  (–8 + 8) 

 = (8
^
i + 4

^
j ) kgm2s–1 

ˆKŒwYK fiGeGMi gvb = |


L | = 82 + 42 = 4 5 kgm2s–1 

(Ans.) 

N  ˆ`qv AvGQ, 
 



r  = (
^
i  2 

^
j + b

^
k ) m 



v  = (2
^
i  4

^
j + 2

^
k ) ms1 



r  I 


v  ciÕ·i mgv¯¦ivj nGj, 


r   


v  = 0 

  






î       ĵ        k̂

1    –2       b
2    –4       2

= 0 

ev, ( 4 + 4b) î  + (2b  2) ĵ  + ( 4 + 4)k̂ = 0 

ev, ( 4 + 4b) î  + (2b  2) ĵ  = 0 

‰Lb, î  I ĵ  ‰i mnM mgxK‡Z KGi cvB, 
 4 + 4b = 0 ev, b = 1 

‰es 2b  2 = 0 ev, b = 1 

 


r  I 


v  ciÕ·i mgv¯¦ivj nGj, b = 1 nGe| 

Avevi, 


r  I 


v  ciÕ·i jÁ¼ nGj, 

 


r   


v  = 0 

 ev, ( î   2 ĵ  + bk̂ )  (2 î   4 ĵ  + 2k̂) = 0 

 ev, 2 + 8 + 2b = 0 

 ev, 2b =  10 

  b =  5 
AZ‰e, 



r  I 


v  ciÕ·i jÁ¼ nGj b =  5 nGe| myZivs 


r  I 


v  

‰i jÁ¼ AeÕ©vq b ‰i gvb mgv¯¦ivj AeÕ©vq b ‰i gvGbi 
ˆPGq 1  ( 5) = 6 Kg nGe| 

cÉk²3  
  

 


C 

Z 

O 

Y 

X 

L(2,–1,1) 


A 

B 
M(1,1,–2) 

N(1,–2,3) 

 
 wkLbdj: 7  [Kz. ˆev. 2016] 

K. AeÕ©vb ˆfÙi KvGK eGj? 1 
L. UÇwj eÅvGMi nvZj jÁ¼v ivLv nq ˆKb? eÅvLÅv Ki|  2 

M. 
→
C, X AGÞi mvG^ Drc®² ˆKvGYi gvb KZ?  3 

N. 
→

B ‰es 
→
C ˆfÙi«¼Gqi jÁ¼w`GKi ˆfÙiwU 

→

A ‰i mvG^ 
‰KB mgZGj AeÕ©vb KGi wK bv MvwYwZKfvGe 
hvPvB Ki| 4 

3 bs cÉGk²i Dîi 

K  cÉmã KvVvGgvi gƒj we± ỳi mvGcGÞ ˆKvGbv we± ỳi AeÕ©vb 
ˆh ˆfÙi w`Gq wbG`Æk Kiv nq ZvGK H we±`yi AeÕ©vb ˆfÙi 
eGj|  

L  UÇwj eÅvGMi nvZj «¼viv UÇwj eÅvMGK mvgGbi w`GK ˆUGb 
wbGq hvIqvi mgq nvZGj cÉhyÚ ej 
F ỳBwU DcvsGk wefÚ nq| ‰KwU 
Fsin ‰es AciwU Fcos| 
Fsin DcvskwU DcGii w`GK 
KvhÆiZ nq, ‰es Fcos DcvskwU 
eÅvMGK mvgGbi w`GK ‰wMGq wbGq hvq| nvZj jÁ¼v nGj  ‰i 
gvb Kg nq| ‰ AeÕ©vq cos ‰i gvb ˆewk nq ‰es UÇwji 
ˆeM aË‚e ˆiGL UvbGZ Kg ej jvGM| ‰ KviGY UÇwj eÅvGMi 
nvZj jÁ¼v ivLv nq|  

M   ˆ`qv AvGQ, N we±`yi Õ©vbvâ (1, - 2, 3) 

myZivs N we±`yi AeÕ©vb ˆfÙi, 

C = 

^
i  2

^
j  + 3

^
k  

ˆhGnZz X AGÞi w`GK ‰KK ˆfÙi 
^
i , myZivs 

^
i ‰i mvG^ 

ˆKvYB X AGÞi mvG^ ˆKvY 

C  I X AGÞi A¯¦f„ÆÚ ˆKvY,  = ? 

cos = 


C  

^
i 

C  = 
(

^
i  2

^
j  + 3

^
k )  

^
i 

 1 + 4 + 9
  = 

1

 14
   = 0.267  

  = cos1 (0.267) = 74.5 (Ans.) 

N  cÉ`î wPGòi Z^ÅvbymvGi, 


B = 
^
i + 

^
j  2

^
k  


C = 

^
i  2

^
j + 3

^
k  



A = 2
^
i  

^
j + 

^
k  

aiv hvK, 


D = 


B  

C = 











^
i     

^
j    

^
k 

1   1   2
1   2   3

 

 = (3  4) 
^
i + (23) 

^
j  + (  2  1) 

^
k  

 =  
^
i  5

^
j  3

^
k  

‰Lb AvgvG`iGK ˆ`LGZ nGe, 


A I 


D ‰KB mgZGj wK bv| 
`ywU ˆfÙi ˆh AeÕ©vGZB ^vK bv ˆKb Zviv ‰KB mgZGj| 

myZivs 


A I 


D ˆfÙi«¼qI ‰KB mgZGj| 

cÉk²4  
   

  

  

  
  

   

 
B   

 
A   

   

 
A – 

 
B   

 
A + 

 
B   

wPò - 1   wPò - 2   

A  = 2 
^ 
i  + 2 

^ 
j   –   

^ 
k   

B  = 6 
^ 
i   –  3 

^ 
j  + 2 

^ 
k   

 

 

 
 wkLbdj: 7  [P. ˆev. 2016] 

K. jº¬ ‰KK Kx? 1 
L. `ywU Amgvb mgRvZxq ˆfÙGii jwº¬ kƒbÅ nGZ cvGi 

wKbv eÅvLÅv Ki|  2 

 F 

Fcos 

Fsin 



ˆfÙi 3 

 

M. -‰i gvb wbYÆq Ki|  3 
N. -‰i gvGbi cwieZÆb KZ nGj →A ‰i Dci →B-‰i 

AwfGÞc ‰K-PZz Æ̂vsk nGe? MvwYwZK weGkÏlYmn 
gZvgZ `vI| 4 

4 bs cÉGk²i Dîi 

K  ˆh mKj ‰KK ˆgŒwjK ‰KK mg¯¼Gq MwVZ nq ZvG`iGK 
jº¬ ‰KK ev ˆhŒwMK ‰KK eGj| 

L  ỳBwU Amgvb mgRvZxq ˆfÙGii jwº¬ kƒbÅ nGZ cvGi bv| 
KviY `ywU ˆfÙi wecixZ w`GK wKÌqv KiGj ZvG`i jwº¬ meÆwbÁ² 
nq ‰es ‰GÞGò jwº¬i gvb nq ˆfÙi«¼Gqi gvGbi 
weGqvMdGji mgvb| ZvB Amgvb mgRvZxq `ywU ˆfÙGii jwº¬ 
KLGbvB kƒbÅ nGZ cvGi bv| 

M  ˆ`qv AvGQ, 

 


A  = 2i
^
 + 2j

^
 – k

^
 

 


B  = 6i
^
 – 3j

^
 + 2k

^
 

A = (2)2 + (2)2 + (–1)2 = 3 

B = (6)2 + (–3)2 + (2)2 = 7 


A  


B  = (2i
^
 + 2j

^
 – k

^
). (6i

^
 – 3j

^
 + 2k

^
) 

 = 12 – 6 – 2 
 = 4 

Avgiv Rvwb, 

ev, cos = 



A  


B 
AB  = 

4
37

 = 
4

21 

ev,  = cos–1 



4

21  

  = 79.02 (cÉvq) 

 


A  I 


B  ‰i A¯¦MÆZ ˆKvY,  = 79.02 (cÉvq)| (Ans.) 

N  gGb Kwi,  ‰i cwieGZÆ ˆKvGYi gvb  KiGj 


A  ‰i 

Ici 


B  ‰i AwfGÞc ‰K PZz^Ævsk nGe| 
ˆhGnZz,  = 79.02 [(M) Ask nGZ cÉvµ¦] 

 


A  ‰i Ici 


B  ‰i AwfGÞc, 

Bcos = 



A  


B 
A  

= 
4
3; [



A  B


 ‰es A ‰i gvb (M) nGZ] 

 


A  ‰i Ici 


B  ‰i AwfGÞGci ‰K PZz^Ævsk = 
1
4  

4
3 = 

1
3 

‰Lb, 

 Bcos = 
1
3 

ev, 7cos = 
1
3 

ev,  = cos–1





1

21  

  = 87.27 

 ˆKvGYi gvb 87.27 nGj 


A  ‰i Ici 


B  ‰i AwfGÞc 
cƒGeÆi ‰K PZz^Ævsk nGe| 
  ‰i gvGbi cwieZÆb = 87.27 – 79.02 = 8.25 

myZivs  ‰i gvb 8.25 evovGj 


A  ‰i Dci 


B  ‰i AwfGÞc 
cƒGeÆi ‰K PZz^Ævsk nGe| 
 

cÉk²5  
 

F = 20 N 

L eÅvwÚ K eÅvwÚ 

 
 wkLbdj: 5  [wm. ˆev. 2016] 

K. UKÆ KvGK eGj? 1 
L. 

^
i.

^
i = 0 nq ˆKb? eÅvLÅv Ki|  2 

M. hw` K eÅwÚ Abyf„wgGKi mvG^ 45 ˆKvGY àY UvGb 
ZGe eGji Abyf„wgK Dcvsk wbYÆq Ki|   3 

N. hw` K eÅwÚ I L eÅwÚ ‰KB eGj ˆbŒKv `ywU UvGb 
ZGe ˆK mnGRB ˆbŒKvwU PvjvGZ cviGe? MvwYwZK 
weGkÏlYmn hywÚ `vI| 4 

5 bs cÉGk²i Dîi 

K  hv ˆKvGbv ANƒYÆbkxj eÕ§GZ NyYÆb m†wÓ¡ KGi ev NyYÆvqgvb 
eÕ§i ˆKŒwYK ˆeGMi cwieZÆb KGi ZvGK UKÆ eGj| 

L  î  . î  = 0 bq 1| 

î  ‰es î  ‰i gaÅeZÆx ˆKvY 0 
 î  . î  = 1  1  cos0 = 1  1  1 = 1| 

M  ˆ`Iqv AvGQ, Abyf„wgGKi mvG^ ˆKvY,  = 45 

 cÉhyÚ ej, F = 20 N 

 Abyf„wgK Dcvsk = F cos 
 = 20cos 45 
 = 20  0.7071 N 
 = 14.142 N (Ans.) 

N  wPò ˆ^GK Õ·Ó¡ ˆh, 1 > 2 

 cos1 < cos2 
 Fcos1 < Fcos2 

 L eÅwÚ mnGRB ˆbŒKvwU PvjvGZ cviGe| 

cÉk²6  ˆKvGbv ‰K e†wÓ¡i w`Gb Avmv` NGii `iRvq `uvwoGq 
e†wÓ¡ ˆ`LwQj| e†wÓ¡ DÍÏÁ¼fvGe 6 kmh1 ˆeGM cowQj| ‰gb 
mgq Avmv` ˆ`Lj ‰K eÅwÚ DÍÏGÁ¼i mvG^ 33.8o ˆKvGY QvZv 
aGi cvq ˆnuGU PjGQ| Aci ‰K eÅwÚ DÍÏGÁ¼i mvG^ 53.06o 

ˆKvGY QvZv aGi mvBGKGj PjGQ| DfqB e†wÓ¡ ˆ^GK iÞv 
ˆcj|  wkLbdj: 4  [h. ˆev. 2016] 

K. AvqZ ‰KK ˆfÙi KvGK eGj? 1 
L. cÉvGmi ˆeM weGkÏlY Ki| 2 
M. cvGq ˆnuGU Pjv eÅwÚi ˆeM wbYÆq Ki| 3 
N. e†wÓ¡ ˆ^GK iÞv cvIqvi RbÅ eÅwÚ«¼Gqi wf®² ˆKvGY 

QvZv aivi KviY eÅvLÅv Ki| 4 
6 bs cÉGk²i Dîi 

K  WvbnvwZ wògvwòK Õ©vbvsK eÅeÕ©vq abvñK X, Y I Z AÞ 

eivei h^vKÌGg 


i, 


j I 


k ‰KK ˆfÙiàGjvGK AvqZ ‰KK ˆfÙi 
eGj| 

2 

F F 
1 

L eÅwÚ 

K eÅwÚ 



4 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

 

L  cÉvGmi ˆeM mgZ½iGY w«¼-gvwòK MwZi ‰KwU DrK‡Ó¡ D`vniY| 
 

v   vy 

vx Error!

0 

O 
X 

Y 

vy0 

vx0 

P 

 

gGb Kwi, f„wgi DciÕ© O we±`y ˆ^GK 


v0  ˆeGM Abyf„wgGKi 

mvG^ 0 ˆKvGY ‰KwU cÉvmGK wbGÞc Kiv nGjv| X I Y AÞ 

eivei Avw`GeGMi DcvskàGjv nGjv h^vKÌGg 

 vx0 = v0cos0 

 vy0 = v0sin0 

eÕ§wU t mgq ci P AeÕ©vGb ˆcuŒQvGj Zvi ˆeM 


v  ‰i 

Abyf„wgK I DÍÏÁ¼ Dcvsk h^vKÌGg, 

 vx = vx0 = v0cos0 ‰es  

 vy = vy0 – gt = v0sin0 – gt 

myZivs t mgGq ev P AeÕ©vGb, cÉvGmi ˆeM 


v  ‰i gvb nGjv 

| v


| = v = vx
2 + vy

2 ‰es ˆeM 


v  , X AÞ Z^v Abyf„wgGKi 

mvG^  ˆKvY Drc®² KiGj, 

tan = 
vy

vx
 

M   ˆ`qv AvGQ, e†wÓ¡i ˆeM, v = 6 kmh–1 

 QvZv I DÍÏGÁ¼i gaÅeZÆx ˆKvY,  = 33.8 

cvq ˆnuGU Pjv eÅwÚi ˆeM, u = ? 

wPò nGZ cvB, 

 tan = 
u
v 

ev, u = vtan 

  = 6  tan 33.8 

  = 4 kmh–1 (Ans.) 

N  mvBGKGj Pjv eÅwÚi QvZv I DÍÏGÁ¼i mvG^  

 Drc®² ˆKvY,  = 53.06  

 e†wÓ¡i ˆeM, v = 6 kmh–1 

 mvBGKGj Pjv eÅwÚi ˆeM, u = ? 

wPò nGZ cvB, 

 tan = 
u
v  

ev, u = vtan 

  = 6  tan53.06 

  = 7.98 kmh–1 

‘M’ Ask nGZ cvB, cvGq nuvUv eÅwÚi ˆeM, u = 4 kmh–1 

eÅwÚ«¼Gqi ˆeM wf®² nIqvq ZvG`i mvGcGÞ e†wÓ¡i cvwbi 

AvGcwÞK ˆeMI wf®²| A^Ævr DjGÁ¼i mvG^ AvGcwÞK ˆeGMi 

Drc®² ˆKvbI wf®²| ZvB e†wÓ¡ ˆ^GK iÞv cvevi RbÅ 

eÅwÚ«¼Gqi wf®² ˆKvGY QvZv aiGZ nGqwQj| 

cÉk²7  
 



B  



A  

wPò-1 

1 



A  


B  

2 



A + 


B  

wPò-2 

DcGii wPGò 

A  = 

^
i   

^
j  + 

^
k    ‰es 


B = 2

^
i   3

^
j  + 6

^
k .  

 wkLbdj: 6 I 7  [e. ˆev. 2016] 

K. NvZ ej KvGK eGj? 1 
L. ‰KwU BwéGbi `ÞZv 60% ejGZ Kx eySvq? 2 
M. DóxcGKi AvGjvGK 1 ‰i gvb wbYÆq Ki| 3 
N. DóxcGK 1 = 2 nIqv mÁ¿e wKbv MvwYwZK 

weGkÏlGYi gvaÅGg wm«¬v¯¦ `vI| 4 
7 bs cÉGk²i Dîi 

K  Lye AÍ¸ mgGqi RbÅ Lye eo gvGbi ˆh ej ˆKvGbv eÕ§i 
Dci cÉhyÚ nq ZvGK NvZ ej eGj| 

L  ‰KwU BwéGbi KgÆ`ÞZv 60% ejGZ eySvq, hw` ‰B 
BwéGb 100 J kwÚ ˆ`qv nq ZvnGj ˆmB Bwéb ˆ^GK cÉvµ¦ ˆgvU 
KvhÆKi kwÚ nGe 60 J| 

M  4(M)bs m†Rbkxj cÉGk²vîGii Abyi…c|  

Dîi: 1 = 24.87| 

N  ‘M’ bs cÉGk²i AvGjvGK Avgiv 1 ‰i gvb cvB 24.87| 
Avevi wPò2 ˆ^GK cvB, 

 

A


 + B


 = C


 (awi) 

A


 + B


 = Q


 (awi) 

2 

 

‰LvGb, 


P = 


A + 


B = ( î   ĵ  + k̂) + (2 î   3 ĵ  + 6k̂) 

 = 3 î   4 ĵ  + 7 k̂ 

‰es 


Q = 


A  


B = ( î   ĵ  + k̂) – (2 î   3 ĵ  + 6k̂) 

 = î   ĵ  + k̂  2 î  + 3 ĵ   6k̂ 

 =  î  + 2 ĵ   5k̂ 

‰Lb, 


P  


Q = P Q cos2  cos2 = 



P  


Q 
PQ   

 


P  


Q  = 3  ( 1) + (  4)  (2) + 7  ( 5) 
  =  3  8  35 
  =  46 

 P = 32 + ( 4)2 + 72  

 = 74  

 Q = ( 1)2 + 22 + ( 5)2  

 = 30  

 cos2 = 
 46

74  30
  

 =  0.9763 
  2 = cos1 ( 0.9763) = 167.5 

 KvGRB 2 > 1 

 ˆ`Lv hvq ˆh 2 = 1 nIqv mÁ¿e bq| 

 

 
u –u 

v = 6 kmh–1 

 

 
u –u 

v = 6 kmh–1 

v0 



ˆfÙi 5 

 

cÉk²8  
 

30 30 

A 

1.5km 

D B C 

 
wPGò cÉevngvb b`xwUi cÉkÕ¦Zv 1.5 km ‰es ˆmÉvGZi ˆeM 4 

kmh1| ingZ gvwS AB eivei ˆbŒKv Pvjbv KGi AC eivei 

IcvGi ˆcŒuQvGjb| ˆbŒKvi ˆeM 3 kmh1|   

 wkLbdj: 5 [Xv. ˆev. 2015] 

K. wÕ©wZÕ©vcK msNlÆ KvGK eGj?  1 

L. fi I RoZvi övgGKi gGaÅ cv^ÆKÅ eÅvLÅv Ki| 2 

M. AC eivei ˆbŒKvi AwZKÌv¯¦ `ƒiZ½ wbYÆq Ki|  3 

N. AD eivei ˆbŒKv PvwjGq ingZ gvwS wK B we± ỳGZ 

ˆcŒQvGZ cviGeb? MvwYwZK weGkÏlYcƒeÆK ˆZvgvi 

gZvgZ `vI|  4 

8 bs cÉGk²i Dîi 

K  ˆh mgÕ¦ msNGlÆi ˆÞGò MwZkwÚ msiwÞZ ^vGK ZvGK 

wÕ©wZÕ©vcK msNlÆ eGj| 

L  fi nGœQ eÕ§i RoZvi cwigvc| eÕ§ ˆh aGgÆi KviGY 

ˆKvGbv wbw Æ̀Ó¡ AGÞi mvGcGÞ Zvi ˆKŒwYK MwZi cwieZÆGb 

evav ˆ`q ZvGK Zvi NƒYÆb RoZv ev RoZvi övgK eGj| A^Ævr 

ŠiwLK MwZi ˆÞGò fi ˆh f„wgKv cvjb KGi ˆKŒwYK MwZi 

ˆÞGò NƒYÆb RoZv ev RoZvi övgK ˆm f„wgKv cvjb KGi| 

ˆKvGbv eÕ§i fi mKj ˆÞGò aË‚e Aci cGÞ wbw Æ̀Ó¡ AGÞi 

mvGcGÞ ˆKvGbv eÕ§i NƒYÆb RoZv wbw Æ̀Ó¡ wK¯§ wf®² wf®² AGÞi 

mvGcGÞ wf®² wf®²| 

M   

30 

d = 1.5 km 

A 

B C 
30 

u = 4 kmh–1 

v 
=

 3
 k

m
h

–1
 

 = 90 

 
gvwS AB eivei ˆbŒKv Pvjbv KGi AC eivei IcvGi 

ˆcuŒQvj|  

ˆmÉvZ I ˆbŒKvi ˆeGMi gaÅeZxÆ ˆKvY,  = 90 

cÉ`î wPòvbymvGi, 
ABC ‰, ACB =  = 30 

 sin = 
AB
AC  

ev, AC = 
AB

 sin
 = 

1.5 km
sin30

 = 
1.5 km

0.5 ) = 3 km 

AC eivei ˆbŒKvi AwZKÌv¯¦ `ƒiZ½ = 3 km (Ans.) 

weKÍ̧ c«¬wZ, 

ˆmÉvGZi ˆeM, u = 4 kmh–1 

ˆbŒKvi ˆeM, v = 3 kmh–1 

ˆbŒKvi cvi nGZ cÉGqvRbxq mgq, t = 
AB
v   = 

1.5 km
3 kmh–1 = 0.5 

h 

‰ mgq ˆbŒKv ˆmÉvGZi w`GK BC `ƒiZ½ AwZKÌg KiGe, myZivs 
 BC = u  t = 4 kmh–1  0.5 h = 2 km 

myZivs AC2 = AB2 + BC2 = (1.5 km)2 + (2 km)2 = 6.25 

km2 

 AC = 2.5 km 

(`yB c«¬wZGZ AC ‰i `ywU wf®² gvb cvIqv hvq| myZivs cÉ`î 
Z^Å ò‚wU cƒYÆ)  

N  AD eivei ˆbŒKv PvjvGj wPòvbymvGi ˆmÉvGZi ˆeM u I 
ˆbŒKvi ˆeM v ‰i gaÅeZÆx ˆKvY  = 180 – 30 = 150| 
myZivs ˆÕËvGZi ˆeM I jwº¬ ˆeGMi gaÅeZÆx ˆKvY  nGj, 

tan = 
vsin

u + vcos
  = 

3sin150
4 + 3cos150

   

= 
30.5

4 + 3(0.866025)
 = 

1.5
4 - 2.598  = 1.07 

  = 46. 91 

‰LvGb,  < 90| myZivs ˆbŒKv AB eivei b`x cvi nGZ 
cviGe bv| 
weKÍ̧ Dîi: wPòvbymvGi ˆÕËvGZi ˆeM u I ˆbŒKvi ˆeM v ‰i 
gaÅeZÆx ˆKvY  = 180 – 30 = 150| myZivs ˆmÉvGZi ˆeM 
I jwº¬ ˆeGMi gaÅeZÆx ˆKvY  nGj, 

tan = 
vsin

u + vcos
  

‰Lb,  = 90 nGZ nGj u + vcos = 0 nGe| wK¯§ 
u + vcos = 4 + 3cos150  

 = 4 + 3   0.866025 

 = 4 – 2.598 = 1.402  0 

myZivs ˆbŒKv AB eivei b`x cvi nGZ cviGe bv| 

cÉk²9  wbGPi wPGò Kwig I iwng ỳRb gvwS wÕ©i cvwbGZ 

500 kg fGii ‰KwU wÕ©i ˆbŒKvGK b`xi ỳ’Zxi ˆ^GK `wo 

w`Gq 30 ˆKvGY 

F   eGj UvbGQ| ˆbŒKvwU 5 wgwbGU ZxGii 

mgv ¦̄ivGj 3.6 km c^ AwZKÌg KGi| Kwig iwngGK eGj 

“mgvb UvGb ‰ ƒ̀iZ½ 5 wgwbGUi Kg mgGq ˆcŒQv mÁ¿e|” 

[ˆbŒKvi Zj I cvwbi NlÆY ej DGcÞYxq]| 

Kwig 

iwng 

 = 30 

 = 30 

b`xi cvo 

b`xi cvo 

3.6 km 

 

 
 wkLbdj: 5 [iv. ˆev. 2015] 

K. ˆfÙi weGkÏlY Kx?  1 



6 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

 

L. bvj ˆfÙGii mywbw Æ̀Ó¡ w`K ˆbB ˆKb? 2 

M. DóxcGKi 

F  ‰i gvb ˆei Ki| 3 

N. DóxcGK KwiGgi eÚeÅ mwVK wKbv  MvwYwZK 

weGkÏlY KGi gZvgZ `vI|  4 

9 bs cÉGk²i Dîi 

K  ‰KwU ˆfÙiGK hw` `yB ev ZGZvwaK ˆfÙGi ‰gbfvGe 

wefÚ Kiv nq, hvG`i jwº¬ nGe gƒj ˆfÙi, ZGe ‰ wefÚKiY 

cÉwKÌqvGK ˆfÙGii weGkÏlY eGj| 

L  bvj ˆfÙi nGjv kƒbÅ ˆfÙi| ‰i gvb kƒbÅ eGj ‰i ˆKvGbv 

mywbw Æ̀Ó¡ w`K wbYÆq Kiv mÁ¿e bq| ZvB ‰i w`K ˆhGKvGbv 

w`GKB weGePbv Kiv ˆhGZ cvGi| 

M  aiv hvK, Kwig I iwnGgi cÉhyÚ ej «¼Gqi gaÅeZÆx ˆKvY 

2| myZivs ej «¼Gqi jwº¬  

R = F2 + F2 + 2F  F cos2  

= F 1 + 1 + 2 cos2  

= F 2(1 +  cos2)  

= F 22cos2  

= 2Fcos 

‰Lb cÉ`î ZïvbymvGi  = 30| myZivs 

R = 2Fcos30 = 3 F 

ˆbŒKvi Avw`GeM, u = 0 ms1 

 mgqKvj, t = 5 min = 300 sec 

 miY, s = 3.6 km = 3600 m 

Avgiv Rvwb, 

s = ut + 
1
2 at2 = 

1
2 at2 

ev, a = 
2 s
t2  = 

2  3600 m
(300 s)2  = 0.08 ms2 

myZivs, 3 F = ma = 500 kg  0.08 ms2 = 40 N 

 F = 
40 N

3
 = 23.094 N (Ans.) 

N  “M” AbymvGi, 

jwº¬ Uvb, R = 2F cos 

  s = 3.6 km = 3600 m 

 mgq, t nGj, 
  t < 5 min 

 ev, 
2s
a  < 5  60s 

 ev, a > 
2s

(300)2 

 ev, 
R
m > 

2  3600
90000  

 ev, R > 
2  3600  500

90000  

 ev, 2F cos > 40 

 ev, cos > 
20
F  

 ev, cos > 
20
40

3

 

 ev, cos = 
3

2  

   < 30 

AZ‰e,  ‰i gvb 30 ‰i ˆPGq KwgGq mgq 5 min ‰i ˆPGq 

KgvGbv mÁ¿e| ‰ ˆÞGò ZvG`i ZxGii ‰KwU wbKGU ‰Gm 

UvbGZ nGe| A^Ævr KwiGgi eÚeÅ mwVK| 
 

cÉk²10  Dîi 

`wÞY 

cwøg cƒeÆ 

X(3, 2, 1) Y(2, 1, 4) 

O 

 
DóxcGK X I Y we±`y `yBwU KGjGRi AeÕ©vb wbG`Æk KGi| 

O Dfq KGjGRi hvòv AeÕ©vGbi mvaviY we±`y|  
 wkLbdj: 5  [w`. ˆev. 2015] 

K. ZvrÞwYK Z½iY KvGK eGj?  1 

L. DcGii w`GK wbwÞµ¦ eÕ§i MwZGeM nËvm cvq ˆKb? 2 

M. 

OX  I 


OY   ˆfÙi«¼Gqi gaÅeZxÆ ˆKvY wbYÆq Ki|  3 

N. 

OX  , 


OY  ‰i ZGji Dci jÁ¼ ‰KK ˆfÙi ‰es 


OY , 


OX   ‰i ZGji Dci jÁ¼ ‰KK ˆfÙi, 

‰KB nGe wK? cÉGqvRbxq MvwYwZK weGkÏlGYi 

gvaÅGg hywÚ `vI| 4 

10 bs cÉGk²i Dîi 

K  ̂ KvGbv MwZkxj eÕ§i ˆKvGbv weGkl gynƒGZÆ Þz`ËvwZÞz`Ë mgq 

eÅeavGb ˆeGMi cwieZÆGbi nviGK H weGkl gynƒGZÆi ZvrÞwYK 

Z½iY eGj| 

L  DcGii w`GK wbwÞµ¦ eÕ§i Ici wKÌqvkxj AwfKlÆ eGji w`K 

wbGPi w`GK| ZvB AwfKlÆR Z½iGYi w`KI Lvov wbGPi w`GK| ‰ 

Z½iGYi KviGY DcGii w`GK wbwÞµ¦ eÕ§i MwZGeM nËvm cvq| 

M  ‰LvGb, X we± ỳi Õ©vbvâ (3, 2, 1) 

  Y we±`yi Õ©vbvâ (–2, 1, 4) 

 ZvnGj, 

    


OX  = 3 î  + 2 ĵ  + k̂ ‰es 


OY =  2 î  + ĵ  + 4k̂ 

 ˆei KiGZ nGe, ‰G`i gaÅeZxÆ ˆKvY,  = ? 

Avgiv Rvwb, 


OX  


OY = (3 î  + 2 ĵ  + k̂)  ( 2 î  + ĵ  + 4k̂)  



ˆfÙi 7 

 

ev, |


OX|  |


OY| cos = 3  (2) + 2  1 + 1  4 = 0 

ev, cos = 0 

  = cos10 = 90 

AZ‰e, ˆfÙi«¼Gqi gaÅeZxÆ ˆKvY 90| (Ans.) 

N  


OX, 


OY ZGji Ici jÁ¼ ‰KK ˆfÙi = 



OX  


OY

|


OX  


OY|
  

‰LvGb, 


OX  


OY = 






î

3
2

    
ĵ
2
1

    
k̂
1
4

= î | |2
1    

1
4  ĵ  | |3

2
    

1
4   

+ k̂ | |3
2

    
2
1  

  = 7 î   14 ĵ  + 7k̂ 

Avevi, |


OX  


OY| = 72 + (14)2 + 72 = 7 6  

 



OX  


OY

|


OX  


OY|
 = 

7 î   14 ĵ  + 7k̂

7 6
 = 

î   2 ĵ  + k̂

6
  

wK¯§ 


OY, 


OX‰i ZGji Dci jÁ¼ ‰KK ˆfÙi = 



OY  


OX

|


OY  


OX|
  

myÕ·Ó¡Z: 


OY  


OX =  (


OX  


OY) =  7 î  + 14 ĵ   7k̂  

‰es |


OY  


OX| = |


OX  


OY| = 7 6  

 



OY  


OX

|


OY  


OX|
  = 

7î  + 14 ĵ   7k̂

7 6
  =  

î   2 ĵ  + k̂

6
  

A^Ævr jÁ¼ ‰KK ˆfÙi«¼q gvGb mgvb nGjI w`GK ciÕ·i 

wecixZ|  


OX, 


OY‰i ZGji Dci jÁ¼ ‰KK ˆfÙi KvMRc†Ó¤ nGZ 

jÁ¼fvGe Lvov Ici w`GK wKÌqv KGi ‰es 


OY, 


OX ‰i ZGji 

Ici jÁ¼ ‰KK ˆfÙi KvMRc†Ó¤ nGZ jÁ¼fvGe Lvov wbGPi 

w`GK wKÌqv KGi| 

cÉk²11  36 m PIov ‰KwU b`xGZ 10 ms1 ˆeGM ‰KwU 

ˆbŒKv PjGQ (wPò-1)| ˆbŒKvwU b`x cvi nGq wecixZ ZxGii 

C we±`yGZ ˆcŒQvj| b`xGZ ˆmÉvGZi ˆeM 3ms1| 
 

A 

B C 

Vb = 10 
ms1

Vr = 3 ms1
 

37 

36 m 

wPò-1  
 wkLbdj: 5  [Kz. ˆev. 2015] 

K. KvjÆ wK?  1 

L. ˆKvGbv eÕ§i e†îvKvi cG^ mgGeGM Pjv mÁ¿e bq  

eÅvLÅv Ki| 2 

M. b`xwUi wecixZ cvGoi BC `yiZ½ ˆei Ki|  3 

N. b`xi wecixZ cvGoi B we±`yGZ ˆbŒKvwUGK ˆcŒQvGZ 

nGj, gvwSi wK eÅeÕ©v wbGZ nGe?   4 

11 bs cÉGk²i Dîi 

K  

v  (x, y, z) A¯¦wiKiYGhvMÅ ˆfÙi ˆÞò nGj 


  


v  ˆK 


v  

‰i KvjÆ eGj| 

L  Avgiv Rvwb, ˆeM ‰KwU ˆfÙi ivwk| gvb A^ev w`K 

A^ev DfGqi cwieZÆGb ˆfÙGii cwieZÆb nq| ˆKvGbv eÕ§ 

e†îvKvi cG^ NƒYÆb KvGj ˆeGMi gvb cwiewZÆZ bv nGjI cÉwZ 

gynƒGZÆ w`GKi cwieZÆb nq ‰es ˆeGMi w`K nq ˆhGKvGbv 

we± ỳGZ e†îvKvi cG^i Õ·kÆK eivei| myZivs ejv hvq, ˆKvGbv 

eÕ§i e†îvKvi cG^ mgGeGM Pjv mÁ¿e bq| 

M  b`xi cÉÕ© eivei ˆbŒKvi ˆeGMi Dcvsk = vbsin37 

 = 10 ms1  sin37 = 6.02 ms1 

 b`x cvi nGZ mgq, t = 
d

6.02 ms1 = 
36 m

6.02 ms1  

 = 5.982 sec 

b`xi cvo eivei ˆeGMi DcvsGki ˆhvMdj  
 = vb  cos37 + Vr 

 = 10 ms1  cos37 + 3 ms1 = 10.986 ms1 

 `ƒiZ½, BC = 10.986 ms1  5.982 sec 

  = 65.72 m (Ans.) 

N  ˆbŒKvwUGK A ˆ^GK mivmwi B we±`yGZ ˆcuŒQvGZ nGj 

ˆbŒKv I ˆÕËvGZi ˆeGMi jwº¬ ‰es ˆÕËvGZi ˆeGMi gaÅeZÆx 

ˆKvY  = 90 nGZ nGe| ˆbŒKv I ˆÕËvGZi ˆeGMi gaÅeZÆx 

ˆKvY  nGj Avgiv cvB 

tan90 = 
vbsin

vr + vbcos
  

ev,  = 
vbsin

vr + vbcos
  

ev, vr + vbcos = 0 

ev, cos = – 
vr

vb
 = – 

3 ms-1

10 ms-1 = – 0.3 

  = 107.45 

myZivs A ˆ^GK mivmwi B we±`yGZ ˆcuŒQvGZ nGj ˆbŒKvwUGK 

ˆm&ËvGZi w`GKi mvG^ 107.45 ˆKvGY Pvjbv KiGZ nGe| 

cÉk²12 mvwenv ‰Kw`b kwcs gGj evRvi Kivi mgq UÇwj 

Mvox eÅenvi Kij| ˆm UÇwj Mvoxi ˆnG´£jwUGZ DjGÁ¼i mvG^ 

30 ˆKvGY 10N ej cÉGqvM KGi MvoxwUGK ˆVjGZ ^vGK| ‰B 

ˆ`GL ˆ`vKvb`vi ejj, Avcwb Mvoxi ˆnG´£j aGi UvGbb, 

ZvnGj Kg ej jvMGe|    wkLbdj: 6 [h. ˆev. 2015] 

K. jwº¬ ˆfÙi Kx? 1 

L. AwfKlÆR ej AmsiÞYkxj ej bq eÅvLÅv Ki| 2 

vb =  101 

vr =  3 ms1 



8 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

 

M. UÇwji MwZ m†wÓ¡Kvix ej KZ?  3 

N. ˆ`vKvb`vi mvwenvGK UÇwji ˆnG´£j aGi mvgGb 

UvbGZ ejj ˆKb hywÚmn MvwYwZK eÅvLÅv `vI|  4 

12 bs cÉGk²i Dîi 

K  `yB ev ZGZvwaK ‰KB RvZxq ˆfÙi ˆhvM KiGj ˆh ˆfÙi 

cvIqv hvq ZvGK ˆfÙiàGjvi jwº¬ ˆfÙi eGj| 

L  AwfKlÆ eGji ˆÞGò ‰K we±`y nGZ Aci we±`yGZ eÕ§i 

MgGbi dGj K‡ZKvR, cG^i Ici wbfÆi KGi bv eis Avw` I 

A¯¦we±`yi Ici wbfÆi KGi| eÕ§wU cybivq Avw` we±`yGZ wdGi 

‰Gj K‡Z KvR kƒbÅ nq ‰es kwÚi AcPq NGU bv| ZvB 

AwfKlÆ ej AmsiÞYkxj ej bq A^Ævr msiÞYkxj ej| 

M   
 

30 

Fsin30 

Fcos30 

UÇwji Dci cÉhyÚ ej, F 

 
UÇwji MwZ m†wÓ¡Kvix ej = cÉhyÚ eGji Abyf„wgK Dcvsk| 

 = Fsin30 = 10 N  0.5 = 5 N 

(Ans.) 

N   
 

30 

Fsin30 

Fcos30 

F 

wPò-1 

30 

Fsin30 

Fcos30 

F 

wPò-2  
wPò-1 AbymvGi hLb UÇwjGK ˆVjv nGœQ ZLb eGji DjÁ¼ 

Dcvsk Fcos30 wbGPi w`GK wKÌqv KiGQ| UÇwji IRb W 

nGj, wb‚gyLx ˆgvU ej = W + Fcos30 

‰GZ f„wgi cÉwZwKÌqv ej e†w«¬ cvq dGj NlÆY ej ˆewk nq 

KviY NlÆY ej AwfjÁ¼ cÉwZwKÌqvi mgvbycvwZK| Aci cGÞ 

UÇwjwUGK wPò-2 AbymvGi Uvbv nGj eGji DjÁ¼ Dcvsk 

Fcos30 DcGii w`GK wKÌqv KGi| dGj wbÁ²gyLx ˆgvU ej = 
W – Fcos30 

‰GZ f„wgi cÉwZwKÌqv ej nËvm cvq dGj NlÆY ej Kg nq| ‰ 

KviGY UÇwj ˆVjvi ˆ^GK Uvbv mnR nq| ZvB ˆ`vKvb`vi 

mvwenvGK UÇwj UvbGZ eGjwQj| 

cÉk²13 

A = m

^
i + j

^
  k

^
, 

B = 3

^
i  2j

^
 + 4k

^
, 

C = 

^
i  3j

^
 + 

5k
^
 ‰es 


V = (x + 3y)

^
i + (5y  2z)j

^
 + (x + 4z)k

^
|  

 wkLbdj: 7 I 9 

K. miY ˆfÙi KvGK eGj? 1 

L. ˆÕ¹GivwgUvGi hvw¯¨K ò‚wU ˆevSvi Dcvq eÅvLÅv 

KGiv| 2 

M. div 

V wbYÆq KGiv| 3 

N. 

A, 


B I 


C ˆfÙiòq ‰KB mgZGji Dci AewÕ©Z 

nIqvi kZÆ Kx? MvwYwZKfvGe weGkÏlY KGiv| 4 

13 bs cÉGk²i Dîi 

K  ŠiwLK ev mij cG^ ˆKvGbv we±`yi `ƒiZ½GK miY ˆfÙi 

eGj|  

L   ˆÕ¹GivwgUvGii hvw¯¨K ò‚wU 2wU, h^v: (K) kƒbÅ ò‚wU I 

(L) wcQU ò‚wU| 

(K) kƒbÅ ò‚wU: ŠiwLK ˆÕ•Gji kƒbÅ `vM, e†îvKvGi ˆÕ•Gji 

kƒbÅ `vGMi mvG^ bv wgjGj kƒYÅ ò‚wU nq| 

(L) wcQU ò‚wU : cxGPi ‰K evi NƒYÆGb ŠiwLK ˆÕ•j eivei 

e†îvKvi ˆÕ•Gji hG^Ó¡ miY bv NUGj ‰B ò‚wU nq|  

M  ˆ`Iqv AvGQ, 

V = (x + 3y) 

^

i  + (5y  2z) 
^

j  + (x + 4z) 
^

k  

 div 

V = 


.


V 

= 






x
 
^

i  + 
 
y

 
^

j  + 

z

 
^

k  .{(x + 3y) 
^

i  + ( 5y  2z) 
^

j  + (x 

+ 4z) 
^

k } 

= 

x

  (x + 3y) + 

y

  ( 5y  2z) + 

z

 (x + 4z) 

= 1  5 + 4 

 div 

V = 0 (Ans.)  

N  ˆ`Iqv AvGQ, 


A  = m
^
i  + 

^
j   

^
k  



B  = 3
^
i   2

^
j  + 4

^
k  



C  = 
^
i   3

^
j  + 5

^
k  

 ˆfÙi wZbwU ‰KB mgZGji Dci AewÕ©Z nGj, 







Ax

Bx

Cx

    

Ay

By

Cy

   

Az

Bz

Cz

 = 0 nGe 

ev, 






m

3
1

   

1
2
3

   
1
4
5

 = 0  

ev, m ( 10 + 12)  1 (15  4)  ( 9 + 2) = 0 

ev, 2m  11 + 7 = 0 

ev, 2m = 4 

 m = 2  

A^Ævr m ‰i gvb 2 nGj 


A , 


B , 


C ˆfÙi«¼q ‰KB mgZGji 

Dci AewÕ©Z nGe|  
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cÉk²14 ˆiRv ‰es iwdK `yB e®¬y| ˆiRv X Õ•zGj ‰es 

iwdK Y Õ•zGj cGo| evwo ˆ^GK ˆiRvi Õ•zGji w`GK ˆiRvi 

miY r1 = (2

i  + 2


j  + 3


k) m ‰es iwdGKi Õ•zGji w`GK 

iwdGKi miY r2 = (

i   2


j  + 4


k) m   wkLbdj:6 

K. ˆgŒwjK ej KvGK eGj? 1 
L. MÅvm I evGÓ·i gGaÅ cv^ÆKÅ eÅvLÅv KGiv| 2 
M. Õ•zj `yGUvi gaÅeZÆx `ƒiZ½ wbYÆq KGiv| 3 
N. iwdGKi Õ•zGji w`GK ˆiRvi miY I ˆiRvi Õ•zGji 

w`GK iwdGKi miGYi gGaÅ ˆKvbwUi gvb ˆewk? 
MvwYwZKfvGe AvGjvPbv KGiv|  4 

14 bs cÉGk²i Dîi 

K  ˆh mKj ej gƒj ev AK‡wòg A^Ævr AbÅ ˆKvGbv ej ˆ^GK 
Drc®² nq bv eis AbÅvbÅ ej ˆKvGbv bv ˆKvGbv fvGe ‰ mKj 
eGji cÉKvk ZvG`i ˆgŒwjK ej eGj|  

L  MÅvm ejGZ ‰gb c`v^Æ ˆevSvq hvi Õ¼vfvweK AeÕ©v 
evÓ·xq| ˆhgb– nvBGWÈvGRb, AwÝGRb| Avi Õ¼vfvweKfvGe 
evÓ· ejGZ ˆKvGbv KwVb ev Zij c`v^ÆGK Zvc w`Gj ˆh 
AeÕ©v cvIqv hvq ZvGK ˆevSvq| 
‰KB Zvcgvòv e†w«¬GZ mKj MÅvGmi cÉmviY ‰KB nq| 
evGÓ·i ˆÞGò ‰gb ˆ`Lv hvq bv| ˆKvGbv MÅvmxq c`vG Æ̂i 
Zvcgvòv ‰i KÌvw¯¦ Zvcgvòv AGcÞv Kg nGj ZvGK evÓ· 
eGj| ˆKvGbv c`v^Æ ‰i KÌvw¯¦ Zvcgvòv AGcÞv AwaK 
Zvcgvòvq ^vKGj ZvGK MÅvm eGj| mvaviY Zvcgvòvq 
MÅvmGK Pvc cÉGqvGM ZiGj cwiYZ Kiv hvq bv, evÓ·GK hvq|  

M  ˆ`Iqv AvGQ, 

ˆiRvi Õ•zGji w`GK ˆiRvi miY, 


r1 = (2

i  + 2


j  + 3


k)m 

iwdGKi Õ•zGji w`GK iwdGKi miY, 


r2 = (

i   2


j  + 4


k)m 

ˆei KiGZ nGe, Õ•zj«¼Gqi gaÅeZÆx `ƒiZ½, |


r | = ? 
‰LvGb, 

 


r  =  


r2  


r1 

  = (

i   2


j  + 4


k)  (2


i  + 2


j  + 3


k) 

  = 

i   2


j  + 4


k  2


i   2


j   3


k 

  = ( 

i   4


j  + 


k)m 

      |


r | = ( 1)2 + ( 4)2 + (1)2 

  = 1 + 16 + 1 

  = 18 

  = 3 3 
  = 4.242m (Ans.)  

N  ˆ`Iqv AvGQ, 

ˆiRvi Õ•zGji w`GK ˆiRvi miY, 


r1 = (2

i  + 2


j  + 3


k)m 

iwdGKi Õ•zGji w`GK iwdGKi miY, 


r2 = (

i   2


j  + 4


k)m 

myZivs, 


r1 . 


r2 = (2

i  + 2


j  + 3


k) . (


i  – 2


j  + 4


k) 

   = 2 – 4 + 12 = 10 

Avevi, r1 = |


r1| = 22 + 22 + 32  = 17  

‰es r2 = |


r2| = 12 + (–2)2 + 42  = 21  

ZvnGj, iwdGKi Õ•zGji w`GK ˆiRvi miGYi gvb A^Ævr 


r2 ‰i 

w`GK 


r1 ‰i AskK, r1cos = 



r1 . 


r2

 r2
 = 

10

 21
  = 2.18 m 

Avevi, ˆiRvi Õ•zGji w`GK iwdGKi miGYi gvb A^Ævr 


r1 ‰i 

w`GK 


r2 ‰i AskK| 

r2cos =  



r1 . 


r2

 r1
 = 

10

 17
 = 2.43m 

AZ‰e, MvwYwZK weGkÏlGYi gvaÅGg ˆ`Lv hvGœQ iwdGKi 
Õ•zGji w`GK ˆiRvi miGYi gvGbi ˆPGq ˆiRvi Õ•zGji w`GK 
iwdGKi miGYi gvb ˆewk|  

cÉk²15 ‰KwU ˆfÙi, 


A = 2xy
^
i + (x2 + z2)j

^
 + 2yzk

^
. 

 wkLbdj: 9 

K. ‰KK ˆfÙi Kx? 1 
L. ˆK±`ÊgyLx ej ejGZ Kx ˆevS? 2 

M. 

A ˆfÙiwUGK wKfvGe ˆÕ•jvi ivwkGZ i…cv¯¦i Kiv 
hvq ‰es ‰i gvb KZ nGe? 3 

N. DóxcGKi ˆfÙiwU NƒYÆbkxj wKbv MvwYwZK weGkÏlY 
KGi gZvgZ `vI| 4 

15 bs cÉGk²i Dîi 

K  ˆh ˆfÙGii gvb ‰K ZvGK ‰KK ˆfÙi eGj|  

L  e†îvKvi cG^ NƒYÆbiZ ˆKvGbv eÕ§i ˆÞGò H cG^i ˆKG±`Ê 
eÕ§wUGK MwZkxj ivLvi RbÅ wKÌqviZ wbU ejGK ˆK±`ÊgyLx ej 
eGj| eÕ§i ˆeM = v, fi = m, e†îvKvi cG^i eÅvmvaÆ = r nGj  

ˆK±`ÊgyLx ej, Fc = 
mv2

r    

M  ˆ`Iqv AvGQ, 

A


 = 2xyi

 + (x2 + y2)j


 + 2yzk


   

ˆKvb ˆfÙi ˆÞGòi WvBfviGR´Ö ‰KwU ˆÕ•jvi ivwk| myZivs 

A


 ‰i WvBfviGR´Ö wbYÆq KGi ˆfÙiwUGK ˆÕ•jvi ivwkGZ 
i…cv¯¦i Kiv hvGe| hv ˆKvb wbw`ÆÓ¡ we±`yGZ ˆfÙi ˆÞGòi Drm 
ev jÞÅ Õ©vGbi gvb wbG Æ̀k KGi| 

A^Ævr, A


 ‰i gvb- 

 


 . A


  = 






x
 i

 + 


y

 j

 + 


z

 k


 . {2xyi

  

+ (x2 + y2)j

 + 2yzk


} 

ev, 


 . A


  = 

x

 (2xy) + 

y

 (x2 + y2) + 

z

 (2yz) 

ev, 


 . A


  = 2y + 2y + 2y 

ev, 


 . A


  = 6y (Ans.)  
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A 

F B 

R 

Fcos 

Fsin 
O 

 

N  DóxcK nGZ, 

A


 = 2xyi

 + (x2 + y2)j


 + (2yz)k


  

A


 ˆfÙiwU NƒYÆbkxj nGe hw` ˆfÙi ˆÞòwUi KvjÆ AkƒbÅ nq|  

A^Ævr 


  A


  0 nq| 
Avgiv Rvwb, 




  A


 = 






x
 i

 + 


y

 j

 + 


z

 k


  {2xyi

 + (x2 + y2)j


 + 2yzk


} 

ev, 


  A


  = 







i




x

2xy

     

j



y

x2 + y2

     

k



z

2yz

 

  = i








y
 (2yz) – 


z

 (x2 + y2)  – j








x
 (2yz) – 


z

 (2xy)   

      + k

 






x
 (x2

 + y2) – 

y

 (2xy)   

  = i

(2z – 0) – j


(0 – 0) + k


(2x – 2x) 

  = 2zi

 

 


  A


  0 

A^Ævr ˆfÙiwU NƒYÆbkxj|  

cÉk²16 ivwd ˆivR mvBGKGj KGi KGjGR hvq| mvBGKj 

Pvjvq Avi fvGe, mvBGKGji cÅvGWGj ˆmvRv Lvov wbGPi w`GK 
ej cÉGqvM Kwi A^P mvBGKj mvgGbi w`GK ‰wMGq hvq|  
ivwdi e®¬y Avj Avwgb welqUv mnR KGi ˆ`q| ˆm eGj ‰wU 
eGji wefvRb «¼vivB mÁ¿e| wbGPi w`GK ‰ ej `ywU DcvsGk 
wefÚ nGq wKÌqv KGi| ‰G`i ‰KwU Dcvsk ej mvBGKjGK 
mvgGbi w`GK MwZkxj KGi|     wkLbdj: 7 

K. ‰KK ˆfÙi Kx? 1 
L. AeÕ©vb ˆfÙi nGZ KxfvGe ˆeM I Z½iY cvIqv 

hvq? 2 
M. F gvGbi ‰KwU ejGK ỳwU AsGk weGkÏlY KiGj, 

‰KwU Ask hw` ejwUi mggvGbi nq ‰es ‰i mvG^ 
mgGKvY Drc®² KGi ZGe Aci AskwUi gvb I w`K 
wbYÆq Ki| 3 

N. DóxcGKi ej F- ˆK ˆhGKvGbv `yB w`GK wefvwRZ 
KGi wewkÏÓ¡vsk«¼Gqi ivwk `ywU Zzjbv Ki|  4 

16 bs cÉGk²i Dîi 

K  wbw Æ̀Ó¡ w`K eivei wKÌqviZ ˆh ˆfÙGii gvb ‰K, ZvGK H 
w`K eivei ‰KK ˆfÙi eGj| 

L  AeÕ©vb ˆfÙi 


r  nGj ˆeM, 


V  = 
d

r

dt   

‰es Z½iY, 


a  =  
d

v

dt   = 
d
dt  



d


r

dt   = 
d2r
dt2   

myZivs AeÕ©vb ˆfÙiGK mgGqi mvGcGÞ ‰Kevi eÅeKjb 
KiGj ˆeM cvIqv hvq ‰es `yBevi eÅeKjb KiGj Z½iY 
cvIqv hvq| 

M  Avgiv Rvwb, 

 P = 
Rsin

sin( + )
 

  F = 
Fsin

sin(90 + )
 

 ev, 
sin
cos

 = tan = 1 = tan 45 

‰LvGb, R = F 
             P = F 

‰es  = 90 

         = ? 

‰es Q = ? 

   = 45 

‰es  

Q = 
Rsin

sin( + )
 = 

Fsin90
sin(90 + 45)

 = 
F

cos45
 = 

F

1/ 2
 = 2 F 

(Ans.) 

N  ivwd hLb cv`vwbi O we± ỳGZ F ej Lvov wbGPi w`GK 
cÉGqvM KGi ZLb ‰wU `ywU jÁ¼ DcvsGk wefÚ nq| ‰KwU 
Dcvsk KÌÅvsKkÅvdU OA eivei Fcos ‰es AciwU ‰i mvG^ 
jÁ¼ OB eivei Fsin| Dcvsk ỳwUi ˆKvbwU eo nGe ‰es 
ˆKvbwU ˆQvU nGe Zv wbfÆi KGi  ‰i Dci| KÌÅvsKkÅvdU 
DÍÏÁ¼ nGj  = 0 nGe ˆmGÞGò Fcos ‰i gvb mGeÆvœP F ‰es 
Fsin  ‰i gvb meÆwbÁ² kƒbÅ nGe| cv`vwbi AeÕ©vb hZ wbGPi 
w`GK nGe  ZZ e†w«¬ ˆcGZ ^vKGe| dGj Fcos ‰i gvb 
KgGZ ^vKGe ‰es Fsin ‰i gvb evoGZ ^vKGe| 
KÌÅvsKkÅvdU Abyf„wgK nGj  = 90 nGe, ˆmGÞGò Fcos ‰i 
gvb meÆwbÁ² kƒbÅ ‰es Fsin  ‰i gvb mGeÆvœP F nGe| ‰ici 
  AvGiv e†w«¬ ˆcGZ ^vKGj Fcos ‰i gvb evoGZ ^vKGe 
‰es Fsin ‰i gvb KgGZ ^vKGe| 
 
 
 
 
 
 
 
 
 
 
 
 
 

cÉk²17 ˆKvGbv ‰K e†wÓ¡i w`Gb cÉwg Rvbvjvi cvGk `uvwoGq 
e†wÓ¡ ˆ`LwQj (DÍÏÁ¼fvGe e†wÓ¡i ˆeM 6 kmh–1)| cÉwg jÞ 
Kij, ivÕ¦vq ˆh ˆjvKwU ˆnuGU PjGQ (ˆeM 4 kmh–1) ‰es ˆh 
ˆjvKwU mvBGKGj PjGQ (ˆeM 8 kmh–1) ZuvG`i DfGqi QvZv 
DÍÏGÁ¼i mvG^ wf®² wf®² ˆKvGY euvKvfvGe aiv|   wkLbdj: 5 I 6 

K. AvqZ ‰KK ˆfÙi KvGK eGj? 1 
L. WvbnvwZ Õ˜z wbqgwU eÅvLÅv Ki| 2 
M. ˆnuGU Pj¯¦ ˆjvGKi QvZv KZ ˆKvGY aiGj ˆm e†wÓ¡ 

ˆ^GK iÞv cvGe? 3 
N. ˆnuGU Pj¯¦ ˆjvK I mvBGKGj Pj¯¦ ˆjvGKi QvZv 

‰KB iKgfvGe euvKvGbv bq MvwYwZK weGkÏlGYi 
gvaÅGg cÉwgi chÆGeÞYwUi mZÅZv wbi…cY Ki|  4 
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17 bs cÉGk²i Dîi 

K  WvbnvwZ AvqZ Õ©vbvâ eÅeÕ©vi wZbwU abvñK AÞ 
eivei ˆh wZbwU ‰KK weGePbv Kiv nq ZvG`iGK AvqZ 
‰KK ˆfÙi eGj| 

L   

P  Q  

P

Q

O 

 

^

n 

wPò : WvbnvwZ Õ˜z wbqg 

 

 
WvbnvwZ Õ z̃ wbqg: P I Q  ˆfÙi«¼q ˆh mgZGj AewÕ©Z ˆm 

mgZGji AwfjÁ¼ eivei ‰KwU WvbnvwZ Õ˜z ˆiGL cÉ^g 
ˆfÙGii w`K ˆ^GK w«¼Zxq ˆfÙGii w`GK Þz`ËZg ˆKvGY NyivGj 
Õ˜zwU ˆhw`GK AMÉmi nq ˆmw`KB nGe àYdGji w`K| A^Ævr, 

‰KK ˆfÙi 
^
n ‰i AwfgyL| 

D`vniY : P I Q  ˆfÙi«¼Gqi mgZGj O we± ỳGZ Õ˜z ˆiGL 

P ˆfÙi ‰i w`K ˆ^GK Q


 ˆfÙGii w`GK NyivGj Õ˜zwU Lvov 

DcGii w`GK AMÉmi nq| KvGRB P  Q  ‰i w`K mgZGji 

Ea»ÆgyLx| 

M  ˆ`Iqv AvGQ, ˆnuGU Pjv eÅwÚwUi nuvUvi MwZGeM,  

 

u 1 = 4kmh–1  

 e†wÓ¡i ˆeM, v = 6kmh–1 

ˆnuGU Pjvi KviGY H eÅwÚi cwicvGk¼Æi eÕ¦ymgƒGni gGaÅ 
wecixZ w`GK 4kmh–1 MwZGeM jÞÅ KiGe| e†wÓ¡i ˆduvUvi  
 

gGaÅI wcQGbi w`GK 4kmh–1  ˆeM jÞÅ KiGe| ZGe e†wÓ¡i 

ˆduvUvi wbRÕ¼ MwZGeM ^vKvq 

u1  ‰es 


v  ‰i jwº¬B nGe H 

ˆjvKwUi «¼viv chÆGeÞY Kiv e†wÓ¡i AvcvZ MwZGeM| 

‰B jwº¬ MwZGeM DÍÏGÁ¼i mvG^ 1 ˆKvb Drc®² KiGj, 
 
 
 
 

 
 
 

tan 1 = 
| – 


u1|

| 

vo|

 = 
4kmh–1

6kmh–1  = 0.67 

 1 = tan–1 0.67 = 33.8 

myZivs ˆnuGU Pj¯¦ ˆjvGKi QvZv DÍÏGÁ¼i mvG^ 33.8  ˆKvGY 
aiGj ˆm e†wÓ¡ ˆ^GK iÞv cvGe|   

N  ‰LvGb, mvBGKGj Pjv ˆjvKwUi MwZGeM, 

u2  = 8kmh–1 'M’ 

AsGk ewYÆZ KviGY, e†wÓ¡i ˆduvUvi gGaÅ mvBGKGj Pov eÅwÚ ˆh 

AvcvZ MwZGeM jÞÅ KiGeb Zv cÉK‡ZcGÞ – 

u2 ‰es 


v  ‰i 

jwº¬i mgvb| 
mvBGKGj Pov eÅwÚi ˆÞGò ‰B AvcvZ MwZGeM DÍÏGÁ¼i mvG^ 

2  ˆKvY Drc®² KiGj, 

tam2 = 
| – 


u2|

| 

v|

  = 
8kmh–1

6kmh–1  = 1.33 

 2 = tan–1 1.33 = 53.06 

myZivs mvBGKGj Pov eÅwÚwU DÍÏGÁ¼i mvG^ 53.06  ˆKvGY 
QvZv aiGj e†wÓ¡ ˆ^GK iÞv cvGe| 
ˆhGnZy 33.8  53.06 

‰Z‰e, ˆnuGU Pj¯¦ ˆjvK I  mvBGKGj Pj¯¦ ˆjvGKi QvZv 
‰KB iKgfvGe euvKvGbv bq|  

 
cÉk²eÅvsK 

 
 

 Dîi msGKZmn cÉk²   

cÉk²18 
 

O X 

Q (4, 5, 6) 

P (1, 2, 3) 
Y 

 
 wkLbdj: 5 I 6 

K. m`†k ˆfÙi KvGK eGj? 1 

L. UKÆ ˆKb ˆfÙi ivwk eÅvLÅv Ki| 2 

M. DóxcGK 


PQ ‰i mgv¯¦ivj ‰KK ˆfÙi wbYÆq Ki|3 
N. wòf„R OPQ ‰i ˆÞòdj wbi…cY Kiv hvGe wKbv Zv 

MvwYwZKfvGe ˆ`LvI| 4 
18 bs cÉGk²i Dîi 

K  ‰KB w`GK wò×qvkxj ỳwU mgRvZxq ˆfÙiGK m`†k ˆfÙi 
eGj|   

L  UKÆ = ej  NƒYÆb AÞ nGZ eGji wò×qvGiLvi jÁ¼ `ƒiZ½|  
‰LvGb ej ‰KwU ˆfÙi ivwk Avi `ƒiZ½ ˆÕ•jvi ivwk| Avgiv 
Rvwb, ‰KwU ˆfÙi ivwk I ‰KwU ˆÕ•jvi ivwki àYdj meÆ`v 

1  


v   



u1  


u1  
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‰KwU ˆfÙi ivwk nq| ˆKvGbv eÕ§i Dci UKÆ cÉhyÚ nGq 
eÕ§wUGZ NƒYÆb m†wÓ¡ KGi| eÕ§i NƒYÆGbi w`K wbaÆvib KGi cÉhyÚ 
UKÆ| A^Ævr UÆK ‰KwU ˆfÙi ivwk|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  w«¼gvwòK Õ©vbvsK eÅeÕ©vq gƒjwe± ỳ (0,0) ‰i mvGcGÞ A I 
B ỳwU we± ỳi AeÕ©vb ˆfÙi h^vKÌGg (2, 4, 6) ‰es (3, 5, 7)| 


AB  ‰i mgv¯¦ivj ‰KK ˆfÙi wbYÆq Ki| 

N  OAB ‰i ˆÞòdj ˆei Kiv hvGe wKbv, MvwYwZKfvGe 
weGkÏlY KGiv|  

cÉk²19  bynvkG`i evwoi mvgGb 1km  cÉkÕ¦ ‰KwU b`xi 

wVK Aci cvGo Zvi KGjR| ‰Kw`b ˆm KÑvm ÷i‚ nIqvi wVK 
6 wgwbU cƒGeÆ ˆmÉvGZi ˆeGMi mvG^ 120 ˆKvGY 12 kmh1 

ˆeGM ‰KwU ˆbŒKvq b`xwU cvi nGq KGjGR ˆcuŒQj|  
 wkLbdj: 6 

K. KvjÆ Kx? 1 
L. “ˆÕ•jvi ˆÞòGK ˆfÙi ˆÞGò ‰es ˆfÙi ˆÞòGK 

ˆÕ•jvi ˆÞGò i…cv¯¦i Kiv hvq” eÅvLÅv Ki|  2 
M. DóxcGKi eYÆbvbyhvqx ˆmÉvGZi ˆeM wbYÆq Ki|  3 
N. bynvk h^vmgGq KÑvm aiGZ cviGe wK? MvwYwZK 

weGkÏlYmn gZvgZ `vI| 4 
19 bs cÉGk²i Dîi 

K  ‰KwU ˆfÙi ˆÞGò AewÕ©Z ˆKvGbv we±`yi PvicvGk ‰KwU 
ˆiLv mgvKjGbi gvb ‰KK ˆÞòdGj mGeÆvœP nGj ZvGK DÚ 
we±`yGZ ˆfÙi ˆÞGòi KvjÆ eGj|  

L  ˆÕ•jvi ˆÞòGK ˆfÙi ˆÞGò I ˆfÙi ˆÞòGK ˆÕ•jvi 
ˆÞGò cwiYZ Kiv hvq| ˆÕ•jvi ˆÞGòi ˆMÉwWGq´Ÿ KiGj, Zv 
ˆfÙi ˆÞGò cwiYZ nq, Avi ˆfÙi ˆÞGòi WvBfviGR´Ö 
KiGj Zv ˆÕ•jvi ˆÞò nq|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  Ab¯¦ 1 km cÉkÕ¦ b`xGZ 6 kmh–1 ˆeGM ˆmÉvGZi ˆeGMi 
mvG^ 110 ˆKvGY ˆbŒKv PvwjGq ˆmvRvmywR b`x cvi nGj 
ˆmÉvGZi ˆeM wbYÆq Ki|  

N  Aci cvGiB ˆij ˆÕ¡kb| 6 wgwbU ci ˆUÇb ˆQGo ˆMGj 
Ab¯¦ ˆUÇbwU aiGZ cviGe wK-bv|  

cÉk²20 iwb I ivGk` ‰KwU evGÝi nvZGji Ici ej 
cÉGqvM KGi evÝwU mivGZ PvBGQ| ej«¼Gqi gvb h^vKÌGg 20N 

I 30N| ej«¼q wKÌqvwe±`yGZ 120 ˆKvGY wKÌqv KGi|  
 wkLbdj: 4 

K. cÉmã KvVvGgv KvGK eGj? 1 
L. ˆfÙi ˆhvGMi eüf„R mƒò eÅvLÅv Ki| 2 
M. iwb I ivGk` KZ‡ÆK cÉhyÚ ej«¼Gqi jwº¬ wbYÆq KGiv| 3 

N. jwº¬ ejwU cÉhyÚ ej«¼Gqi ˆhvMdj AGcÞv eo A^ev 
weGqvMdj AGcÞv ˆQvU nIqv mÁ¿e wKbv weGkÏlY 
KGiv| 4 

20 bs cÉGk²i Dîi 

K  ˆh Õ©vbvâ eÅeÕ©vi mvnvGhÅ eÕ§i AeÕ©vb wbYÆq Kiv 
nq, ZvGK cÉmã KvVvGgv eGj| 

L  `yB-‰i AwaK ˆfÙGii ˆÞGò, cÉ^g ˆfÙGii kxlÆ we±`yGZ 
w«¼Zxq ˆfÙGii cv`we±`y w«¼Zxq ˆfÙGii kxlÆ we± ỳGZ Z‡Zxq 
ˆfÙGii cv`we±`y, ‰fvGe ˆiGL ˆfÙiàGjvGK mvwRGq cÉ^g 
ˆfÙGii cv`we±`y I ˆkl ˆfÙGii kxlÆwe± ỳ ˆhvM KGi ˆh 
eüfzR ŠZwi nq Zvi ˆkl evü wecixZKÌGg ˆfÙiàGjvi jwº¬i 
gvb I w`K wbG`Æk KGi| 
eÅvLÅv : aiv hvK, ABCDE ‰KwU cçf„R ‰i PviwU evü AB, 

BC, CD ‰es DE ‰KBKÌGg PviwU ˆfÙiGK wbG`Æk KGi| mƒò 
AbymvGi, AE evü ˆfÙiàGjvi jwº¬ wbG`Æk KGi|  
 
 
 
 
 
 
 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆKvGbv ‰K we±`yGZ ‰KB mgq 20N ‰es 30N gvGbi 
`yBwU ˆfÙi 120 ˆKvGY wKÌqv KiGj ˆfÙi ỳBwUi jwº¬i gvb 
wbYÆq KGiv| 

N  ˆ`LvI ˆh, ˆKvGbv we±`yGZ wKÌqvkxj 20N I 30N gvGbi 
`yBwU ˆfÙi ivwki jwº¬i mGeÆvœP gvb I meÆwbÁ² gvb h^vKÌGg 
ivwk `yBwUi ˆhvMdj I weGqvMdGji mgvb| 

cÉk²21 RvgÆvbxi ‰KwU cvigvYweK kwÚ MGelYvGKG± Ề 
BGjKUÇGbi MwZkwÚ wbYÆGqi mgGq BDGiwbqvg cigvYyi KÞcG^ 
NƒYÆvqgvb BGjKUÇGbi ˆh ˆKvGbv gynƒGZÆi AeÕ©vb wbG Æ̀k Kiv 
nGqwQj@ 

r  = î  cos t + ĵ sint ˆfÙi «¼viv, ‰LvGb  ‰KwU aË‚eK| 

 wkLbdj: 5 
K. PjK Kx? 1 
L. `ywU ˆfÙGii jwº¬ KLb mGeÆvœP nq? 2 
M. BGjKUÇbwUi ZvrÞwYK Z½iY KZ? 3 

N. BGjKUÇbwUi ZvrÞwYK ˆeM 

v  nGj 


r   


v  wK aË‚eK 

nGe MvwYwZKfvGe weGkÏlY KGiv| 4 
21 bs cÉGk²i Dîi 

K  MwYZ I weævGbi wewf®² kvLvq ‰gb wKQy ivwk AvGQ 
ˆhàGjvi gvb cwiewZÆZ nq ‰i…c ivwkGK PjK eGj| 

AC, AD ˆhvM KGi, e†Gîi wewf®² wòfzGRi 
ˆÞGò wòfzR mƒò cÉGqvM KGi cvB, 

AE = 


AD + 


DE 

= 


AC + 


CD + 

DE 

= 


AB + 

BC + 


CD + 


DE 

D 

E 

C 

B A 
 



ˆfÙi 13 
 

 

L  

A  I 


B  `ywU ˆfÙGii jwº¬i gvb, R = 

A2 B2 AB cos  

R mGeÆvœP nGe hw` cos = 1 ev  = 0 nq| myZivs ỳwU 
ˆfÙi ‰KB w`GK wKÌqv KiGj jwº¬ mGeÆvœP nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ‰KwU we±`yi AeÕ©vb ˆfÙi 

r  = 5cost î  + 3sint ĵ ; 

we±`ywUi ZvrÞwYK Z½iY wbYÆq KGiv| 

N  ‰KwU BGjKUÇGbi AeÕ©vb ˆfÙi 

r  = 2cost î  + 

5sint ĵ  ˆhLvGb  aË‚eK| BGjKUÇGbi ZvrÞwYK ˆeM I 
AeÕ©vb ˆfÙGii ˆfÙi àYGbi gvb aË‚eK wKbv wbYÆq KGiv| 
 

cÉk²22 `ywU ˆfÙi wbÁ²i…c @ 

A  = ax î  + ay ĵ  + azk̂ 

‰es, 

B  = bx î  + by ĵ  – bzk̂  wkLbdj: 7 

K. AcvGiUi KvGK eGj? 1 
L. ˆfÙi weGqvGMi Dcvsk mƒò eÅvLÅv Ki| 2 

M. cÉgvY Ki ˆh (

A .

B )2 + |


A   


B |2 = A2B2 3 

N. 

A   


B  I 


B   


A  ˆfÙi«¼q Kx mgvb? DîGii 

Õ¼cGÞ hywÚ cÉ`kÆb KGiv| 4 
22 bs cÉGk²i Dîi 

K  ˆh MvwYwZK wPGn×i «¼viv ‰KwU ivwkGK AbÅ ‰KwU ivwkGZ 
i…cv¯¦i Kiv hvq ev ˆKvGbv cwieZÆbkxj ivwki eÅvLÅv ˆ`qv hvq 
ZvGK AcvGiUi eGj| 

L  ˆfÙi weGqvGMi Dcvsk mƒò: 

A  I 


B  ˆfÙi `ywUGK wefvwRZ DcvsGk ˆjLv hvq, 


A  = Ax î  

+ Ayî  + Azk̂ ‰es 

B  = Bx î  + Byĵ  + Bzk̂ 

‰B ˆfÙi«¼Gqi weGqvM ev weGqvRb nGe, 

A   


B  = (Ax î  + By ĵ  + Bzk̂)  (Bx î  + By ĵ  + Bzk̂) 

= (Ax + Bx) î  + (Ay  By) ĵ  + (Az
  Bz) k̂ ............... (i) 

‰Lb 

A   


B  = 


C  nGj ‰es X, Y I Z AÞ eivei 


C  ‰i 

Dcvsk h^vKÌGg Cx, Cy I Cz nGj, 

C  = Cxî  + Cy ĵ  + Czk̂ 

A^Ævr, Cx =  (Ax  Bx). Cy = (Ay  By) ‰es Cz = (Az  Bz) 

AZ‰e, jwº¬i gvb, 

|

C | = |


A   


B | = Cx

2 + Cy
2 + Cz

2  

= {(Ax  Bx)
2 + (Ay  By)

2 + (Az  Bz)
2}  ............... (ii) 

we.`Ë. w«¼gvwòK ˆÞGò `ywU Dcvsk h^v î  I ĵ mswkÏÓ¡ ivwkàGjv 
^vKGe| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  cÉgvY KGiv ˆh, (

P .

Q )2 + (|


P   


Q |)2 = P2Q2 

N  k̂3ĵî5P  ; k̂Q   nGj QP   I 

Q


P  wbYÆq Ki| 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²23 
 
 
 

 

 
 
 

wPGò 10 ‰KK I 5 ‰KK gvGbi `ywU ˆfÙi  


P I 


Q ‰KB 
mGã ‰KB we±`yGZ wKÌqvkxj| Abyf„wgGKi mvG^ ‰iv h^vKÌGg 

30 I 75  ˆKvY Drc®² KGi ‰es ‰G`i jwº¬ ˆfÙi 


R |  
 wkLbdj: 5 

K. AeÕ©vb ˆfÙi KvGK eGj? 1 
L. `ywU ˆfÙGii ˆÕ•jvi àYb wewbgq mƒò ˆgGb PGj| 

eywSGq `vI| 2 

M. 


R ‰i gvb wbYÆq Ki| 3 

N. DóxcGK jwº¬ ˆfÙi 


R ‰i gvb 


P I 


Q ‰i gvGbi 
ˆhvMdGji ˆPGq eo ‰es weGqvMdGji ˆPGq ˆQvU 
nGZ cvGi bv; hywÚ `vI|  4 

cÉk²24 


A=2î  + 3 ĵ  + k̂ ˆfÙiwU AvqZvKvi Õ©vbvâ 
eÅeÕ©vq X, Y I Z AGÞi mvG^ h^vKÌGg 1, 1, 1 ˆKvY 

‰es B  = 4 î  + 2 ĵ  + 3k̂ ˆfÙiwU h^vKÌGg 2, 2, 2 ˆKvY 
Drc®² KGi|  wkLbdj: 7 

K. mgGiL ˆfÙi Kx? 1 

L. AeÕ©vb ˆfÙi 


r  = 2 î  + 3 ĵ ejGZ Kx ˆevSvq? 2 

M. |

A   


B | wbYÆq Ki| 3 

N. 

B   ˆK 


A  ‰i mgv¯¦ivj KiGZ nGj Kx KiGZ nGe, 

, ,  ‰i mvnvGhÅ@ weGkÏlY Ki|   4 

cÉk²25 bvwnb ‰es Rvwnb ‰KwU fvix wÕ©i UÇvK-‰ `y’wU 
iwk ˆeuGa ˆUGb wbGq hvwœQj| iwk `y’wUi gGaÅ  ˆKvY m†wÓ¡ 
nq| UÇvKwU bvwnGbi w`GK mGi hvwœQj| bvwnb RvwnbGK AviI 
ˆewk ej cÉGqvM KiGZ ejj|  wkLbdj: 5 

K. KvGjÆi msæv `vI| 1 
L. wòfzGRi wZbwU evü hw` ‰KB KÌGg wZbwU ˆfÙiGK 

wbG`Æk KGi ZvnGj ˆfÙiòGqi jwº¬ kƒbÅ nq ˆKb? 
eÅvLÅv Ki| 2 

X O 

Y 

 



Q  


R  



14 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

 

M. ˆ`LvI ˆh, Rvwnb bvwnGbi mggvGbi ej cÉGqvM 
KiGj UÇvKwU KvGiv w`GK bv mGiB gvS eivei 
‰àGe ev ‰G`i jwº¬ej gaÅeZÆx ˆKvYGK 
mgw«¼LwíZ KiGe| 3 

N. bvwnb ‰es Rvwnb UÇvKwUGK KxfvGe UvbGj meÆvGcÞv 
Kg ej cÉGqvGM UÇvKwU ˆUGb wbGZ cviGe? MvwYwZK 
weGkÏlGYi mvnvGhÅ eÅvLÅv Ki| 4 

cÉk²26 wPGò 

A  I 


B  ˆh ZGji AvGQ, ZGji Dci ‰KwU 

WvbnvwZ Õ˜z jÁ¼fvGe AvGQ|   wkLbdj: 4 
 
 
 
 
 
 
 

K. ˆfÙi àYb KvGK eGj? 1 
L. ˆfÙi àYb wewbgq mƒò ˆgGb PGj bv ˆKb? eÅvLÅv 

Ki| 2 

M. DóxcGK 

A = 

^
i    3

^
j + 5 

^
k  ‰es  


B  = m 

^
i  + 6 

^
j  

10
^
k | m ‰i gvb KZ nGe, 


A I 


B ciÕ·i mgv¯¦ivj 

nGe|   3 
N. DóxcK Abyhvqx, wKfvGe C = ‰KwU mvgv¯¦wiGKi 

ˆÞòdj nq? MvwYwZK eÅvLÅv `vI| 4 

cÉk²27 wkDjx ‰Kv`k ˆkÉwYi ‰KRb Qvòx| ˆm MÉvGg wbR 
evwo ˆ^GK cvGq ˆnuGU ‰es ˆbŒKvq KGi cÉwZw`b KGjGR hvq| 
elÆvKvGj ‰Kw`b KGjGR hvIqvi cG^ ˆm 10ms–1 ˆeGMi 
evZvm ‰es 30 ms1  ˆeGM LvovfvGe cwZZ e†wÓ¡i mÁÃyLxb 
nGjv| ZviciI ˆm ˆnuGU b`xi NvGU ˆcuŒGQ ˆbŒKvq DVj| 
ˆbŒKvi MwZi cÉwZK„Gj evZvm cÉevwnZ nIqvq gvwS Zvi 
mnKvixGK ZxGi ˆbGg àY UvbGZ ejGjb| ZLb mnKvix àY 
ˆUGb AMÉmi nGZ jvMj| dGj wkDjx h^vmgGq KGjGR 
ˆcuŒQvGZ cvij|  wkLbdj: 4 

K. ˆfÙi ˆhvGMi mvgv¯¦wiK mƒò ˆjL| 1 
L. ˆfÙi ivwki ˆhvM mvaviY MvwYwZK wbqGg Kiv hvq 

bv ˆKb? 2 

M. e†wÓ¡ ˆ^GK iÞv ˆcGZ nGj wkDjxGK DÍÏGÁ¼i mvG^ 
KZ ˆKvGY QvZv aiGZ nGe? 3 

N. ˆZvgvi gGZ gvwSi mnKvix KxfvGe àY UvbGj 
wkDjx ZvovZvwo KGjGR ˆcuŒQvGZ cviZ? eÅvLÅv 
Ki| 4 

cÉk²28 


F = (6x2y  z3) î  +2x3 ĵ   3xz2k̂ ‰KwU ˆfÙiGK 
wbG`Æk KGi|    wkLbdj: 9 

K. A¯¦ixKiY Kx? 1 
L. NƒYÆb eGji eÅvLÅv `vI|  2 

M. (2, 2,  2) we± ỳGZ div 


F ‰i gvb wbYÆq KGiv|  3 
N. MvwYwZK weGkÏlGYi gvaÅGg DóxcGKi ej ˆÞòwUi 

cÉK‡wZ weGkÏlY KGiv|  4 

cÉk²29 fi, ˆeM, Z½iY, miY, mgq BZÅvw` ˆfŒZ 
ivwkmgƒnGK ỳ’fvGM fvM Kiv hvq| hvG`i ˆKejgvò gvb 
AvGQ Zv nGjv ˆÕ•jvi ‰es hvG`i gvb I w`K DfqB AvGQ Zv 

nGjv ˆfÙi| ˆhGKvGbv ˆfÙi ivwkGK î , ĵ  I k̂ DcvsGki 
gvaÅGg cÉKvk Kiv hvq| aiv hvK, ‰KwU ˆfÙi ivwk wbÁ²i…c : 


A = 4 î   3 ĵ   wkLbdj: 5 
K. ‰KK ˆfÙi Kx? 1 

L. 


A ˆKvb mgZGj AewÕ©Z eÅvLÅv KGiv| 2 

M. 


A ‰i w`GK ‰KK ˆfÙi wbYÆq KGiv| 3 

N. MvwYwZK weGkÏlGYi gvaÅGg ˆ`LvI ˆh, 


A ‰i w`GK 
cÉvµ¦ ‰KK ˆfÙGii gvb ‰K| 4 

cÉk²30 


A = 3
^
i  2

^
j + 

^
k I  



B = 
^
i Bx + 

^
j By + 

^
kBz| 



B 
ˆfÙiwU x I y AGÞi mvG^ h^vKÌGg 1 I 2 ˆKvY Drc®² 
KGi|  wkLbdj: 6 I 7 

K. m`†k ˆfÙi Kx?    1 

L. 


P  


Q I 


Q  


P ciÕ·i wecixZ w`K mÁ·®² `yGUv 
ˆfÙi-Wvb nvwZ Õ˜z wbqGgi AvGjvGK eÅvLÅv KGiv| 2 

M. Bx = 2, By = 5 I Bz =  2 nGj 


A I 


B DfGqi 
Dci jÁ¼ ‰KK ˆfÙi wbYÆq KGiv| 3 

N. Bx > By nGj, 1 < 2 MvwYwZK weGkÏlGYi mvnvGhÅ 
‰i mZÅZv hvPvB KGiv| 4 

 


B  

 


C  


A  


