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HINTS & SOLUTIONS OF NEWTONS LAWS OF MOTION 
EXERCISE # 1 

Hkkx - I  
A-1. xq:Rokd"kZ.k] fo|qr pqEcdh;]ukfHkdh; cy  
 

A-2. U;wVu dk rhljk fu;e 
 

A-3. U;wVu dk f}rh; fu;e 
 

A-4.   

   

 Å/okZ/kj nhokj xksys ij cy ugha yxk;sxhA (N' = 0) 

 
A-5. 

       

  

       
 CykWd ds fy, 

  mg = 10 +N   [lkE;koLFkk] 

  1× 10 = 10 + N 

  N = 0 

 (1) rFkk (2) fØ;k&çfrfØ;k ;qXe gSA 

 (3) rFkk (6) fØ;k&çfrfØ;k ;qXe gSA 

 (4) rFkk (5) fØ;k&çfrfØ;k ;qXe gSA 
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A-6.   

  
 Action reaction pairs   (1) rFkk (2) 

     (3)  rFkk (4) 

     (5) rFkk (6) 

     (7) rFkk (8)  

A-7. (a)    (b)   (c)  

 (d)   (e)  (f) 
m1

m2

T2

T1

T1

m g1

m g2
   

 (g)  (h)  (i)  
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B-1.   

 N = F + mg  [lkE;koLFkk] 

  N = mg + mg  

  N = 2mg 
 

B-2. 

 

    

 ;g Li"V gS fd nksauks CykWdksa dk Roj.k leku gSA ;fn ge nksauks CykWdksa dks ,d fudk; ekusa] rks 

 F – F = (m1 + m2) a  [{kSfrt fn'kk esa U;wVu dk f}rh; fu;e] 

    a = 0  

 vc m1 dks fudk; esa  [{kSfrt fn'kk esa U;wVu dk f}rh; fu;e] 

 F – N = m1 a 

   F – N = 0 

   F = N  

 m1g – N1 = 0   [Å/okZ/kj fn'kk esa lkE;koLFkk] 

 vc m2 dks fudk; ds :i esa ysus ij  

  N – F = m2 a [{kSfrt fn'kk esa U;wVu dk f}rh; fu;e] 

  N – F = 0 
  N = F 

  m2g – N2 = 0  [Å/okZ/kj fn'kk esa lkE;koLFkk] 

  N2 = m2g 
 

B-3. xksyk nks lrgksa nhokj rFkk tehu ds lkFk lEidZ esa gSA  

 blfy;s ,d vfHkyEc çfrfØ;k A rFkk B ij vkjksfir gSA 

  Nw = 0   [{kSfrt fn'kkesa lkE;koLFkk] 

  NG – mg = 0  [Å/okZ/kj fn'kk esa lkE;koLFkk] 

  NG = mg  
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B-4.     

 leferh ds dkj.k cka;h rFkk nka;h nhokj ds dkj.k vfHkyEc çfrfØ;k,sa ifjek.k esa leku gSA 

 W – N cos 60 – N cos 60 = 0 [Å/okZ/kj fn'kk esa lkE;koLFkk] 

   W – 
N

2
 – 

N

2
 = 0   N = W 

 

B-5.    

  mg – NA cos 30 = 0  [Å/okZ/kj fn'kk esa lkE;koLFkk] 

   NA = 
mg

cos30
 

  NA =  
1000

3
N 

  NB – NA sin 30 = 0  [{kSfrt fn'kkesa lkE;koLFkk] 

   NB = NA sin 30 

   NB =  
1000

3

1

2
   NB  = 

500

3
N 

B-6. N1 cos30° = 50 + 2N

2
 

 N1
2

3
– 2N

2
= 50    ................ (1)      

     

 N1 sin30° = 2N

2
     

 N1= 2 N2    ..............................(2) 

 lehdj.k (1) o (2) dks gy djus ij   

 N1 = 136.6 N 
 N2 = 96.59 N 
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C-1.  

  

    
 T1 – 10 = 0   [A dh lkE;koLFkk] 

 T1 = 10 N 

 blh çdkj T2 rFkk T3 Hkh 10 N gSA 

 
C-2.  (a) 10 N (b) 15 N (c) 20 N 

        
  TC – 10 = 0   [CykWd dh lkE;koLFkk] 

  TC = 10 N 

  TB – TC – 5 = 0  [2 dh lkE;koLFkk] 

  TB – 10 – 5 = 0 

  TB = 15 N 

  TA – TB – 5 = 0   [1 dh lkE;koLFkk] 

  TA = 20 N 
C-3.  

        
 T2 – 2 = 0   [fupys CykWd dh lkE;koLFkk] 

   T2 = 2N  

  T1 – T2 – 3 = 0  [Åijh CykWd dh lkE;koLFkk]  T1 = 5 N 
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C-4. r; dh xbZ nwjh Kkr djus ds fy, CykWd ds çkjfEHkd osx rFkk Roj.k dh vko';drk gksxhA 

     
 m2g – T = m2a    [m2 ds fy, U;wVu dk f}rh; fu;e] 

 T – m1g = m1a    [m1 ds fy, U;wVu dk f}rh; fu;e] 

 m2g – m1g = (m2 + m1)a   [nksauks lehdj.k tksM+us ij] 

   a = 2 1

2 1

(m – m )g

m m
 

  a =
6 – 3

6 3
  × g 

  a =
g

3
= 

10

3
 m/s2 

  s = ut + 1/2 at2 
     = 0 × 2 + 1/2 × 10/3 × 22 

  S =
20

3
m    

  T – m1g = m, a    

  T = m1 
g

g
3

 
 

 
= 3 × 40/3 T = 40 N 

 [kw¡Vh }kjk f?kjuh ij vkjksfir cy 2T gSA 

  2 × 40 = 80 N 

C-5.  

 T1 = F [Mksjh dh lkE;koLFkk] 

 T3 = T1 [Mksjh nzO;ekujfgr gS rFkk f?kjuh ?k"kZ.kjfgr gS blfy;s ruko Mksjh ds nksauks vksj leku gksxk] 

  T3 = F 
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 blh çdkj T2 = F 

 T5 = T2 + T3    [fupyh f?kjuh dh lkE;koLFkk] 

  T5 = 2F  

 T5 = mg    [CYkkWd dh lkE;koLFkk] 

 F1 = T2 = T3 = 
Mg

2
 T4 = T1 + T2 + T3   

    [Åijh f?kjuh dh lkE;koLFkk] 

  T4 = 
3 Mg

2
 

D-1.  

  

 pwafd Mksjh vforkU; gS blfy;s Mksjh dh yEckbZ ifjofrZr ugha gksxhA 

   cka;h vksj dh yEckbZ ?kVus dh nj = nka;h vksj ds c<+us dh nj   

  V1 cos 1 = V2 cos 2  

  1

2

V

V
 = 2

1

cos

cos




 

 
D-2.  

    
 fcUnq 1 dk osx V1 gS tksfd 'kwU; gS D;ksafd Mksjh fLFkj gSA  

 fcUnq 2 dk osx V2 gSA 

  1 2V V

2


 = u 

  20 V

2


 = u 

  V2 = 2 u 
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D-3.  

   

 VA = 1 2V V

2


  [f?kjuh 1] 

 V1 + V2 = 2VA ..............I 

  A 1V V

2


= V3   [f?kjuh 2] 

 VA + V1 = 0  ...............II 

  V1 = – 0.6 
  – 0.6 + V2 = 2VA 
  V2 = 2 × 0.6 + 0.6  
  V2 = 1.8 m/s 
  VB = V2 = 1.8 m/s 
 

D-4. tan 37º =  A

B

a

a
 (osat cU/ku ds lac/k ls) 

  N sin 37° = maB ...........(i) 

 NM+  A ds fy,  mg – N cos 37°= maA ................(ii) 

 lehdj.k   (1) & (2) ls  aA = 
9g

25
, aB =

12g

25
  

D-5.  
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 V1 =  
10 – 20

2
  [P1 ds ca/ku lEcU/k ls] 

 V1 = – 5 m/s 

 10 = 2–5 V

2


 

 V2 = 25 m/s  

 VC = V2 = 25 m/s Åij dh vksj  

 
1PV  = V1 = – 5 m/s 

  VP = 5 m/s uhps dh vksj  

 [D;ksfd geus V1 ds fy, Åij dh vksj fn'kk +ve ekuh gS] 
  

D-6.  

 

1

2
a

b

 
 1 + 2 = C 

 1" + 2 = 0 
 b – a = 0  a = b 

 A dk Roj.k  b î  + b ĵ  

 
E-1.  

       
 pw¡fd fcUnq A nzO;eku jfgr gS] blfy;s b, ij dqy cy 'kwU; gksxk vU;Fkk bldk Roj.k  gksxkA  

  F1 – 60 cos 45 = 0 

  F1 = 30 2 N 
  F2 – 60 cos 45 = 0 

  F2 = 30 2 N 
  W – 60 sin 45 = 0 

  W = 30 2 N 
  

E-2. F


 = ma


 

 a


 =  x
ˆa i  + y

ˆa j  

      =  
2

2

d x

dt
 +  

2

2

d y

dt
 î = (10) î  + (18 t) ĵ  

  t = 2 sec t = 2 sec  ij  

  a


 = 10 î   + ˆ36 j  

 F


 = 3 ˆ ˆ(10i 36j) = ˆ ˆ30i 108j ;   F


=  2 230 108  = 112.08 N  
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E-3.  

     
 ;g Li"V gS fd nksuks CykWdksa ds Roj.k ifjek.k eas leku gSA  

 F – T = m2a     [m2 ds fy, U;wVu dk f}rh; fu;e] 

 T – m1g = m1a     [m1 ds fy, U;wVu dk f}rh; fu;e]  

  mijksDr lehdj.k tksMus ij  

 F – m1g = (m2 + m1)a 

 1m g

2
 – m1g = (m2 + m1)a 

  a = – 1

1 2

m g

2(m m )
 

  a dk eku –ve gS] vFkkZr  

 a = 1

1 2

m g

2(m m )
 ekuh xbZ fn'kk ds foijhr esa  

E-4. R4 – mg = ma      

 R4 – 1 = 0.1 × 2     

 R4 = 1.2 N      

 R3 – mg – R4 = ma    

 R3 – 1 – 1.2 = 0.1 × 2   

  R3 = 2.4 N     
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m

B

T

T

2T

T

aB

3m
^

^^
^

^ xB

A

3mg

aA

 blh izdkj  

  R2 = 3.6 N 
  R1 = 4.8 N 
  F = 6 N 
              Fnet = ma 
      = 0.1 × 2 = 0.2 N 
 

E-5. dp  = pf – pi = F dt = oØ }kjk ifjc) {ks=kQy  

 pi = 0 

 dqy {ks=kQy = 16 – 2 – 1 = 13 N-s 

 Vf = 13/2 = 6.5 i m/s 

 [tSlk fd laosx /kukRed gS] d.k /kukRed x v{k ds vuqfn'k xfr djsxkA]   

 

E-6. (a) tc CykWd m dks ck;ha vksj 2x [khapk tkrk gS rks f?kjuh Åij dh vksj x c<+ tk;sxh  

   aB = 2aA    

  CykWd dk FBD                                                               

 

mB

2m

2x

x

a

T

A

2a

>

> >
>2T

T

   

m T

2aB

  
 T = m2a    ……(1)  
 F.B.D.  

 A dk FBD,  

  

2T 

2m a

2mg

A
  

    2mg – 2T = 2ma   
 mg – T = ma    ……(2) 

 (1) + (2)  mg = 3ma  
 a = g/3   

   aB = 2g/3  

 (b)  = xB + 3xA  

   0 =
2

B

2

d x

dt
 +3 

2

A

2

d x

dt
        

   0 = – aB + 3aA    

   aB = 3aA    ……..(1) 

   B ds fy,  

  T = maB    ……..(2) 

   A ds fy,  

  3mg – 3T = 3maA   ……..(3) 
  mg – T = maA   

 lehdj.k (1), (2) o (3) ls   

   aB = 3g/4 Ans.   
  

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Newton's laws of motion 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNL - 12 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

E-7.# (a)   
        

  CykWd (A) ds fy,       

B

mgsin30°

A5kg
m

T

30°

^
^T

50 N

 

 T = 50 N    ......(1)  

  CykWd (B) ds fy,   

 T = mgsin30°    ......(2) 

  50 = mB × 10 × 1/2  mB = 10 kg  Ans.  

 (b)  

B 100N

m gB

^
100N=T

 

  T – mBg = 0   100 = mBg  

   mB = 10 kg   Ans.  
 

F-1. Hkkj e'khu dk ikB~;kad vfHkyEc izfrfØ;k ds cjkcj gksrk gS tks fd fy¶V ds osx ls izHkkfor ugh gksrk gS ;g dsoy 

fy¶V ds Roj.k ls izHkkfor gksrk gSA  

 I, II rFkk III ds fy, a = 0 

      
 N – mg = 0    [vkneh dh lkE;oLFkk] 

 N = mg = 600 N 

 IV, VI rFkk VII ds fy, a = +2 m/s2 

 N – mg = ma    [U;wVu dk f}rh; fu;e] 

 N = 60 × 2 + 60 × 10 = 720 N 

 V rFkk VIII ds fy, a = – 2 m/s2 

 N – mg = ma    [U;wVu dk f}rh; fu;e] 

 N = 60 × (–2) + 60 × 10 = 480 N 
 

F-2. fLizax rqyk dk ikB~;kad fLizax rqyk esa ruko ds cjkcj gksrk gS tks fd fy¶V ds osx ij fuHkZj ugh djrk gS ysfdu 

Roj.k ij fuHkZj djrk gSA  

 For I, II and III a = 0 I, II rFkk III  ds fy, a = 0 

 T – 100 = 0   [lkE;oLFkk] 

 T = 100 N 

 IV, VI rFkk VII ds fy, 

 T – 100 = ma   [U;wVu dk f}rh; fu;e] 

 T – 100 = 10 × 2 
 T = 120 N 

 V rFkk VII ds fy, 

 T – 100 = ma  [U;wVu dk f}rh; fu;e] 
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 T – 100 = 10(–2)  
 T = 80 N   

       
  

F-3. izkjfEHkd voLFkk esa  

 TAB = 2mg, TBC = mg 

 (a) A m

TAB

mg

B m

TAB

mg

TBC

C m

mg

TBC

  

 A ds fy,  2mg + mg = maA  aA = 3g 

 B ds fy,  TAB – mg – TBC = maB      

  2mg – mg – mg = maB    maB = aB = 0 

  TBC – mg = mac    ac = 0. 

 (b) 
B m

mg

TAB

m aB

 

  TAB = 2mg 
  TAB – mg = maB 
  2mg – mg = maB    

  aB = g ()  ;  aA = 0 & aC = g(). 
  

G-1. ;fn ge A rFkk B nksuks dks ,d fudk; ysrs gS rks fudk; ij dksbZ ckg~; cy ugh gksxkA  

   mAaA + mBaB = 0  [fudk; ds fy, U;wVu dk f}rh; fu;e] 

  60 aA + 75 × 3 = 0 

   aA =  
–15

4
m/s2      

 –ve fpUg iznf'kZr djrk gS fd Roj.k dh fn'kk ekuh xbZ fn'kk dk foijhr fn'kk gSA  

 

G-2.  

 4F – (M + m)g =    (M + m)a 

 a  = 
4F – (M m)g

M m




=  

4F

M m
– g  
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G-3. TD = 
app app appA B CW W W   

 TD = A B CW W W 
vkHkklh vkHkklh vkHkklh

 

 = 10(10 – 2) + (15 × 10) + 8 (10 + 1.5)  
 = 322 N  Ans.  
  

H-1. Nn~e cy oLrq ds nzO;eku ij rFkk izs{kd (funsZ'k&ra=k) ds Roj.k ij fuHkZj djrk gS tks fd bl iz'u esa 'kwU; gSA 

  vr% Nne~ cy 'kwU; gskxk   

H-2.    

 fy¶V ds funZs'k ra=k es eqDr oLrq js[kkfp=k 

  ;g Li"V gS fd CykWd dsoy x fn'kk esa Rofjr gks ldrk gSA ma Nn~e cy gSA  

  ax = (g + a) sin  [CYkkWd ds fy, x-fn'kk esa U;wVu dk f}rh; fu;e] 

Hkkx - II 
A-1.# Mksjh }kjk vkjksfir fd;k x;k cy ges'kk Mksjh ds vuqfn'k rFkk f[kapko ds :i esa gksrk gSA tc ,d fcUnq rFkk ,d 

lrg ds lEidZ gksrk gS rks vfHkyEc izfrfØ;k lrg ds yEcor~ rFkk ncko ds :i esa gksrk gSA 

A-2. tehu }kjk ?kksM+s ij 

  

B-1.#  

 F – N = 2 ma,   [CykWd A ds fy, U;wVu dk f}rh; fu;e] 

 N = ma1   [CykWd B ds fy, U;wVu dk f}rh; fu;e] 

  N = F/3 

          
  N = 2 ma2  [CykWd A ds fy, U;wVu dk f}rh; fu;e] 

  F – N = m2a   [CykWd B ds fy, U;wVu dk f}rh; fu;e] 

  N = 2F/3   blfy, vuqikr 1 : 2 gksxk 
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B-2.  

     
 nksuks CYkkWd leku Roj.k ls xfr djus ds fy, cfU/kr gSA  

  6 – N = 2a [2 kg CykWd ds fy, U;wVu dk f}rh; fu;e] 

  N – 3 = 1a [1 kg CYkkWd ds fy, U;wVu dk f}rh; fu;e] 

  N = 4 Newton 
 

C-1.  

fcUnq A nzO;ekujfgr gS blfy;s bl ij dqy cy 'kwU; gksxk vU;Fkk bldk Roj.k  gksxkA  

  F – Tsin = 0     [{kSfrt fn'kk esa A dh lkE;koLFkk] 

  T =  
F

sin 
 

C-2.  

  

 T cos + T cos – 150 = 0   [fcUnq A dh lkE;koLFkk] 

 2T cos = 150    

 T = 
75

cos 
 

 tc Mksjh lh/kh gks tkrh gS rks  90º gks tkrk gSA  

  T =   
 
C-3.  

  

 10 – T2 = 1 a  [A ds fy, U;wVu dk f}rh; fu;e] 
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 T2 + 30 – T1 = 3 a [B ds fy, U;wVu dk f}rh; fu;e] 

 T1 – 30  = 3a  [C ds fy, U;wVu dk f}rh; fu;e] 

  a = g/7   T2 = 6g/7 
C-4.  

   

  T2 – 8g = 8a   [8 kg CykWd ds fy, U;wVu dk f}rh; fu;e]  

  T2 = 8 × 2.2 + 8 × 9.8  
      = 96 N 

  T1 – 12 g – T2 = 12 a [12 kg CykWd ds fy, U;wVu dk f}rh; fu;e] 

  T1 = 12 × 2.2 + 12 × 9.8 + 96 
  T1 = 240 N 
 

C-5.  

 Mg – T = Ma   [M ds fy, U;wVu dk f}rh; fu;e] 

 T – mg = ma  [m ds fy, U;wVu dk f}rh; fu;e]  

  T =  

 ;fn m << M rks m + M  M 

  T = 
2 m Mg

m M
 

  T = 2 mg 

 iqyh ij dqy uhps dh vksj cy 2T = 4 mg.  

D-1.  

 Mksjh AB dh yEckbZ fu;r gSA  

 Mksjh ds vuqfn'k A rFkk B dh pky leku gS u sin = V 

  u sin  = V   u = 
V

sin 
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D-2. A = 1 2a – a

2
   

    
 
D-3.   

   
 lefefr ds }kjk ge fu"d"kZ fudky ldrs gS fd CykWd dsoy m/okZ/kj fn'kk esa xfr djsxkA  

 Mksjh AB dh yEckbZ fu;r jgrh gSA 

  Mksjh ds vuqfn'k fcUnq A rFkk B dh pky leku gSA  

  V cos  = u  V =  
u

cos 
 

D-4. Let AB =  , B = (x , y) 

  Bv  = vx î  + vy ĵ  

  Bv = ˆ3 i  + y
ˆv j    (i) 

  x2 + y2 = 2  

  2x vx + 2y vy = 0   3  + 
y

x
vy = 0  

  3  + (tan60°) vy = 0  vy = – 1 

 vr% lehdj.k (i) ls  

   Bv  =  ˆ3 i – ĵ   

 vr% vB = 2 m/s 

 
D-5.  

    
 V = (CykWd B dk /kjkry ds lkis{k osx) 

 
V – 4

2
 = 2 V = 8 m/s (CykWd B dk /kjkry ds lkis{k osx)  

   V' = 6 m/s (CykWd B dk fy¶V ds lkis{k osx)  
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D-6. u cos 45° = v cos 60° 

    

 ;k  v =  2 u  

 

E-1. F ma  

 
dv

a
dt

  

 

E-2. F ma  
 

E-3.  eqDr :i ls fxjrs le; xq:Rod"kZ.k cy dk;Z djrk gSA 
 

E-4.  

 M2 g sin – T = M2a    [M2 ds fy, U;wVu dk f}rh; fu;e] 

 T – M1g sin = M1a    [M1 ds fy, U;wVu dk f}rh; fu;e] 

 nksuks lehdj.kks dks tksMus ls  

 a = 2 1

1 2

M sin – M sin

M M

  
 

 
 g 

E-5. Case 1 fLFkfr 1 

        
 T1 – mg = ma1   [m ds fy, U;wVu dk f}rh; fu;e]   

 2 mg – T1 = 2 ma1  [2m ds fy, U;wVu dk f}rh; fu;e] 

  a1 = g/3  

  fLFkfr 2 

      
 F – mg = ma2   [m ds fy, U;wVu dk f}rh; fu;e] 

   2 mg – mg = ma2   a2 = g   a2 > a1 
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E-6.  

          
 F = m1 4  [m1 ds fy, U;wVu dk f}rh; fu;e] 

 F = m26    [m2 ds fy, U;wVu dk f}rh; fu;e]  

 F = (m1 + m2)a    [(m1 + m2) ds fy, U;wVu dk f}rh; fu;e]  

  F = 
F F

a
4 6

 
 

 
   1 = 

1 1
a

4 6

 
 

 
   a = 2.4 m/s2. 

E-7.  

   

 lefefr ls ge dg ldrs gS fd oLrq M ij dqy cy '0' gS 

 Roj.k 'kwU; gSA 

E-8. mg –
3

4
mg = ma   [O;fDr ds fy, U;wVu dk f}rh; fu;e]  

  a = g/4 
 

E-9. ˆ ˆ ˆF 6 i –8 j 10 k    

 F ma
 

   

 F m a
 

  

 2 2 26 8 10  = m 1  m = 10 2 kg.  

E-10. 2 2 2 as      2 2 F
0 1 2 x

m
     

 x = 
–m

2F
  2 2 2 as      

 O2 = 32 + 
12F

x
m

 0 = 9 +  
12F – m

m 2 F

 
 
 

  F1 = 9F 

 

E-11.  

 Mg sin  – T = Ma  [CykWd 1 ds fy, U;wVu dk f}rh; fu;e] 

 T = Ma     [CykWd 2 ds fy, U;wVu dk f}rh; fu;e] 

 By dividing both equations  nksuksa dks Hkkftr djus ij  

 2 T = Mg sin  T =  
Mg sin

2


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F-1.  

  

 T – mg = 0   [ CykWd dh lkE;koLFkk] 

 T – 10 = 0 
 T = 10 

 fLizax rqyk dk ikB~;kad fLizax rqyk eas ruko ds cjkcj gksrk gSA  

F-2.  

  

 F – k x = m1 a1  [M1 ds fy, U;wVu dk f}rh; fu;e] 

 kx = m2a2    [M2 ds fy, U;wVu dk f}rh; fu;e] 

 nksuks lehdj.kksa dks tksMus ds }kjk  

 F = m1a1 + m2a2   a2 = 1 1

2

F – m a

m
 

 
F-3.  

  

 fLizax rqyk dk ikB~;kad fLizax rqyk esa ruko ds cjkcj gksrk gSA 

  T = 10 g = 98 N  
 T = 2 a   

 [2 kg CykWd ds fy, U;wVu dk f}rh; fu;e] 

  a = 49 m/s2  
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F-4. fLFkj fy¶V esa O;fDr dk Hkkj mg gSSA 

  
 mg – n = ma   [vkneh ds fy, U;wVu dk f}rh; fu;e] 

  N =m (g – a) 

 xfreku fy¶V esa O;fDr dk Hkkj N ds cjkcj gSA   

 
m g 3

m (g – a) 2
   a = 

g

3
 

 

F-5. N = m (g – a), N < mg if a () 

 N = m (g – a) ;fn a () rks N < mg  

 vkSj ;fn a ( ), rks N > mg  

 fLizax rqyk dk ikB~;kad m ls de gksxk   

 ;fn a () gS rFkk ikB~;kad m ls T;knk gksxk ;fn a gSA  

  
 greater than m if a ( ) 
G-1. 

  
 F = m1a1 + m2a2   [fudk; ds fy, U;wVu dk fu;e] 

 200 = 10 × 12 + 20 × a  a = 4 m/s2. 
G-2.  

  

 F = m1a1  [m1 ds fy, U;wVu dk f}rh; fu;e] 

 180 = 20 a1  a1 = 9 m/s2 

 m2 ij dqy cy 'kwU; gS] blfy, m2 dk Roj.k 'kwU; gSA 
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H-1.  

  
 CykWd dk eqDr oLrq js[kkfp=k ost ds lkis{k fn[kk;k x;k gS rFkk ost dk eqDr oLrq js[kkfp=k tehu ds lkis{k fn[kk;k 

x;k gSA FP Nn~e cy gS mg sin 37 – ma cos 37 = mab  

       [x fn'kk esa CykWd ds fy, U;wVu dk f}rh; fu;e] 

  ab = g sin 37 – a cos 37 = 10 × 3/5 – 5 × 4/5 = 2 m.s2  w.r.t. wedge  

  CkykWd ost ds lkis{k fLFkj ugh gSA 

  N – ma sin 37 – mg cos 37  = 0  [CykWd ds fy, U;wVu dk f}rh; fu;e] 

  N = 1 × 10 × 4/5 + 1 × 5 × 3/5 

  N = 11 N. 

  CykWd ij dqy dk;Zjr cy tehu ds lkis{k 

 

  F = 2 2(mg sin 37) (mg cos 37 – N)  

        = 

2 2
3 4

10 10 – 11
5 5

   
    

   
 = 2 26 3  ;  F = 3 5 N. 

 

H-2.  
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 tehu ds lkis{k ost dk eqDr oLrq js[kkfp=k rFk  

 ost ds lkis{k CykWd dk eqDr oLrq js[kkfp=k gSA 

  ekuk cy F ds dkj.k ost dk Roj.k a gS 

 CykWd ij FP  Nn~e cy gSA 

 mg sin 30º – ma cos 30º = 0  [ost ds lkis{k x fn'kk esa CykWd dh lkE;koLFkk] 

 a = g tan 30º 

 F = (M + m)a   [CykWd rFkk ost ds fudk; ds fy, U;wVu dk f}rh; fu;e {kSfrt fn'kk esa yxkus ij ] 

  F = (M + m) g tan 30º. 
 
H-3.  

  
 lrg ds vuqfn'k rFkk yEcor~ fcUnq A rFkk B ds Roj.k bl izdkj gksxsaA 

  a sin  = g cos  

  a = g cot      

Hkkx - III  
1. ekuk nks CykWd fudk; dk Roj.k nka;h vksj a gSA 

   a = 2 1

1 2

F F

m m




 

 m2 dk eqä oLrq fp=k gS     

   F2 – T = m2 a  gy djus ij T = 1 2 2 1

1 2 2 1

m m F F

m m m m

 
 

  
 

 (B) A ds ifj.kke esa F1 ds LFkku ij – F1 j[kus ij 

   T = 1 2 2 1

1 2 2 1

m m F F

m m m m

 
 

  
 

 (C) ekuk nks CykWd fudk; dk Roj.k cka;h vksj a gSA 

   a = 2 1

1 2

F F

m m




 

 m2 dk eqä oLrq fp=k gS    

   F2 – N2 = m2a   gy djus ij N = 1 2 1 2

1 2 1 2

m m F F

m m m m

 
 

  
 

 (D) C ds ifj.kke esa F1 ds LFkku ij – F1 j[kus ij 

  N = 1 2 2 1

1 2 2 1

m m F F

m m m m

 
 

  
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2. (a)      m dk FBD 
m

kx/2 = T

mg

                  

 
kx

2
= mg  x =  

2mg

k
 T = mg  

 (b)  kx – mg = 0   

 f?kjuh dk eqDr oLrq dk js[kkfp=k 

       

 x = 
mg

k
  T = kx    T = mg, T’ = kx + T = 2mg  

  

 (c)        CykWd A dk FBD    

 kx = mg + T     ........... (1)    

m

kx

T
mg

 

   CykWd B dk FBD    

 

m

T

B

mg

  T = mg     .......... (2)  

   kx = 2mg  x = 
2mg

k
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 (d)    

 

    Åijh CykWd A dk FBD    

  A m

T

kx
mg

 T = mg + kx ....... (1)  

 fupys CykWd B dk FBD    

m

kx

mg

 

  kx = mg ..... (2)  x = 
mg

k
 

  (1) o (2) ls  T = 2mg      

 
3.  

 //////////////////////////////////////////////////////

//
//

//
//

//
//
//

//
//

//
//

//
//
//

//
//

//
//

B
b

a
A

x1

x2

(
  

x

y

 
 ekuk fd CykWd B dk Roj.k ost ds lkis{k b gSA       

 i.e.  
BWa


  = b a BW = b cos  î   – b sin  ĵ     

   = x1 + x2       ...........(1)  

  0 =  1dx

dt
 + 2dx

dt
   0 = – a + b  

  b = a       ...........(2)  

  
BWa

  = a cos  î  – a sin  ĵ  

 
WGa

  = ost dk /kjkry ds lkis{k Roj.k = – a î   ..........(3)  

 
BGa

  =
BWa

   +  
WGa

  

  
BGa

  = (a cos – a) î  – a sin  ĵ  Ans.  

 (b) Ans. :  4 ĵ    

 

///////////////////////////////////// ////////////////////////////////////////////////////////////

B

xB

aA

xA
b

A
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  = 4xB + xA  0 = 4
2

B

2

d x

dt
 +  

2

A

2

d x

dt
  ;  

2

A

2

d x

dt
 = – aAB   ; 

2

B

2

d x
b

dt
   4b = aAB     

 Ans. :  4b ĵ  

(c)  : î   – 4 ĵ  

Sol. 

//////////////////////////////////////////////////////////////////////////////
a

 xC



b

A

O

O
xA

xB 

x – B xA 

B
C

C

 

  
CAa

 =
2

c

2

d x

dt
  ;    a  = 

2

Ad x

dt
  ,  b = –

2

B

2

d x

dt
 

yEckbZ  = xC + xB – xA + C + xB – xA  

   = xC + 2xB – 2xA + C  

  0 = 
2

C

2

d x

dt
+ 2

2

B

2

d x

dt
– 2 

2

A

2

d x

dt
 

  0 = aCA – 2b – 2a   
CAa

  = –(2a + 2b)  

 
CGa

  =
CAa

  +
AGa

 = – (2a + 2b) ĵ  + a î   

  
CGa

  = a î – 2(a+b) ĵ  Ans.     

 (d) Ans. – 2 ĵ   

Sol. ekuk ost A dk Roj.k] a gS     

  

 lEidZ lrg ds vfHkyEc ds vuqfn'k CykWd A o B dk Roj.k cjkcj gksxsA ¼fcUnqor js[kk }kjk n'kkZ;k x;k gSA½  

                  

b

a

B

A

 



A

ac
os

 

bs
in

 

a
b

B
90° –

 

  
 

 i.e. b sin  = a cos   a = b tan     

   
Aa


 =  – b tan  ĵ  Ans.  
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EXERCISE # 2 

Hkkx - I 

1.       

 a = 
Nsin

M


_.kkRed x–v{k ds vuqfn'k  

 

2. csyu dk eqä oLrq fp=k fn[kk;k x;k gSA pw¡fd csyu dqy usV Roj.k {kSfrt gSA 

  NAB cos30° = mg  ;k NAB = mg  .... (1)  

 rFkk NBC – NAB sin30° = ma ;k NBC = ma + NAB sin 30° .... (2) 

 blfy;s NAB fu;r jgrk gS rFkk NBC, a ds c<+us ds lkFk c<+rk gSA 

    

3. 

60°

30°

F

N

 

 nks nzO;eku fudk; dk Roj.k gS a = 
F

2m
ck;ha vksj  

 xqVds A dk eqDr oLrq js[kkfp=k                       

 N cos 60° – F = ma = 
mF

2m
  gy djus ij N = 3 F  

4.  

 2T sin = W 

 T = W/2 cosec   
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5.  

  

 T1cos45º = T2cos45º 

   T1 = T2 

  (T1 + T2) sin45º = mg 

 2 T1 = mg 

 T1 = 
mg

2
. 

 T sin = Mg + 1T

2
  

 T sin = Mg + 
mg

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

 T cos = 1T

2
= 

mg

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

 lehdj.k (i) es (ii) dk Hkkx nsus ij  

 tan = 
M m/ 2

m/ 2


  = 1 + 

2M

m
 Ans. 

6. T = mg  

 2Tcos = T’ 

 T’ = Mg 

 2mg cos = Mg  

 cos =
M

2m
< 1 

  M < 2m   

 

7. ekuk L1 rFkk L2 jLlh ds Hkkxksa (ost ds ck;ah o nka;h lrg ij) dks fp=k esa crk;k x;k gSA 

 jLlh ds Roj.k dk ifjek.k 

 a = 
1 2

M
[L sin L sin ] g

L

M

  

 = 0  ( L1 sin = L2 sin)  
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8.  

  

jLlh dh yEckbZ fu;r gS vr%  L = 1 + 22 + 23 

 vodyu ds mijkUr L’ = 0 vr% –2vA + v0 +2v0 = 0 

  3v0 = 2vA  

  vA = 
3

2
v0    

  vAB = vA– vB  

   = 0v

2
 nk;ha rjQ  

 

9.#   

  

 v =
dx

dt
= –20 sin

d

dt


 

 u =
dy

dt
= –16 sin

d

dt


  u = 

4

5
v  = 0.8 v 

10.   

  
 w – f = ma w – ma = g   

 w
m

1– a
w

 
 
 

= f w 
m

1– a
mg

 
 
 

 = f  w 
a

1–
g

 
 
 

 = f 

 

11. [kk¡ps dh yEckbZ = 2 23 4  = 5m 

 urry ds vuqfn'k Roj.k = gsin = g sin 30º = g/2 

 [kk¡ps ds vuqfn'k Roj.k = g/2 cos (90–) = g/2 sin =  
g 4

2 5
 = 4m/s2 

 v2 = 2as  

 v =  2 4 5  = 40 m/ sec . 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Newton's laws of motion 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNL - 30 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

12.  

   
dkj ds rU=k esa cy fp=k  

 Mksjh ds yEcor~ U;wVu ds fu;e yxkus ij &   

   mg sin = ma cos  

   tan  = a/g 

 Mksjh ds yEcor~ U;wVu ds fu;e yxkus ij    T – m 2 2g a = ma T = m 2 2g a  + ma  Ans. 

13.  

  
 900 – 300 – m × 10 = ma 600 = m (10 + a) 

 
600

10 a
 = m 

 
600

10 10
 = m =

600

20
 = 30 kg. 

 

14. izFke fLFkfr esa fLizax esa ruko gksxk  

 Ts = 2mg     'A' dks eqDr djus ds rqjUr ckn    

  2mg – mg = ma  a = g     

 f}rh; fLFkfr esa Ts = mg      

  2mg – mg = 2mb 

  b = g/2     

  a/b = 2  

15. T sin= m (g sin + a0) 

 T cos= mg cos   

  tan= 0gsin a

gcos

  
 

 
 ;  = tan–1 0gsin a

gcos

  
 

 
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16. vrel –  t  xzkQ dk <ky fu;rkad gS  

  arel lkis{k =  Const. fu;rkad  = a1 – a2  0   

 vr% de ls de ,d funsZ'k rU=k Rofjr gksxk] nksuksa funsZ'k ra=k ,d lkFk vRofjr ugha gksaxsA  

Hkkx - II 
 

1.  

  

 ;g Li"V gS fd csyu dk Roj.k ost-1 ds lekarj gS rFkk f=kHkqtkdkj CykWd dk Roj.k ost-2 ds lekarj gSA  

 a2 cas = a1 cos   [CYkkWd rFkk csyu dh lEidZ lrg ds chp cU/ku lac/k] 

 N cos – m1 g sin = m1a1  [ost 1 ds lekarj fn'kk esa csyu ds fy, U;wVu dk f}rh; fu;e] 

 m2g sin – Ncos = m2 a2  [ost 2 ds lekarj fn'kk esa CykWd ds fy, U;wVu dk f}rh; fu;e] 

 I, II rFkk III gy djus ij  

 
2 2

sin cos sin cos
N mg

cos cos

     
  

   
= 5N Ans 

 

2.  

  
 mg – N – F sin = 0  [Å/okZ/kj fn'kk esa CykWd dh lkE;koLFkk] 

    [lEidZ lrg NksM+us ij, N = 0] 

  F sin = mg  

  at sin = mg  

  t = 
mg

a sin 
 

 F cos  = m A   [{kSfrt fn'kk esa CykWd ds fy, U;wVu dk f}rh; fu;e] 

  at cos  = m
d

dt


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mg
t

a sin

o o

a cos
d t dt

m





    

  
2a cos t

m 2


      ................1  

 le; dh lhek,sa j[kus ij  

 
2

2

mg cos

2a sin


 


 

 lehdj.k  bl çdkj fy[kh tk ldrh gSA 

 2dx a cos
t

dt 2m


  

 
x t

2

o o

a cos
d x t dt

2m


   = 

3a cos t

2 m 3


  

 lhek,sa j[kus ij x = 
2 3

2 3

m g cos

6a sin




 

3. vnm = 
Av

2Bv

2


 =

4
24

2


  =  

4 2

2


= 3 

4. aA =
2

2

d y

dt
  = 

1

2
 

 aB = 8aA   cfU/kr lEcU/k ds }kjk 

 aB = 4 m/s2 

5.  

  

 2aA = a + aB 

 2aA = 3 + aB 

 2T – 100 = 10aA 

 50 – T = 5aB 

  aB + aA = 0  2aA – 3 + aA = 0 

  aA = 1m/s2  aB = – 1m/s2 . 

 

6.   

 aB + a = 2aA [f?kjuh 1 ds fy, cfU/kr lEcU/k] 
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 O + a = 2aB  [f?kjuh 2 ds fy, cfU/kr lEcU/k] 

 mijksDr nksauks lehdj.k ls  

 3aB = 2aA 

  aA = 
3

2
aB      ..........I 

 F – 2T = 2maA   [CykWd A ds fy, U;wVu dk II fu;e] ..........II 

 3T = 4 m aB [CykWd B ds fy, U;wVu dk II fu;e] ...........III 

 lehdj.k I, II rFkk III 

 aB = 
3F

17m
. 

 

7.  

  

 mAg – 2T = mAaA [CykWd A ds fy, U;wVu dk II fu;e] 

 T – mBg = mBaB  [CykWd B ds fy, U;wVu dk II fu;e] 

 aB + O = 2aA  [f/kjuh P1 ds fy, cfU/kr lEcU/k ] 

 mA = 4mB   [ç'u esa fn;k x;k gS] 

 mijksDr lehdj.kksa ls & 

 aA =  
g

4
= 2.5 m/s2 

 aB = 
g

2
  = 5 m/s2 

 h =
1

2
 aAt2 [CykWd A ds fy, xfr dk lehdj.k]  

  t =
2

5
 sec. 

 CykWd B }kjk Å/okZ/kj fn'kk esa 
2

5
 lSd.M rd r; dh xbZ nwjh H gSA 
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  H =  
1

2
aBt2    [CykWd B ds fy, xfr dk lehdj.k] 

  
1

2
5 

2
2

5

 
 
 

 

  H = 0.4 m 

 çkIr osx ds dkj.k CykWd B ds }kjk pyh xbZ nwjh H´ gSA 

  v1 = aBt 

  = 5 × 0.4  

  v1 = 2 m/s 

  v2
2 = v1

2 + 2a H´ 

  02 = 22 + 2 (–10) H´ 

  H´ =  
2

10
= 0.2 m 

 dqy nwjh = H + H´ 

  = 0.6 m = 60 cm. 

 

8.  

  ;fn ost dk Roj.k x gS rks ost ds lkis{k CykWd dk Roj.k x + x cos60º 

    
  T + N sin60º = Ma 

  T + N
3

2
 = Ma 

  T cos60º – N sin60º = m[a – a cos60º – a cos260º] 

   
T N 3

2 2
 = ma

1 1
1

2 4

 
  

 
 

  T – 
ma

N 3
2

  
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  mg – N cos60º – T sin60º = m(a sin60º + a cos60º sin60º) 

  mg – 
N

2
 – 

T 3

2
 = ma

3 3

2 4

 
 

  

 

  2mg – N – T 3  =
3 3

2
 ma  a = 

30 3

23
m/s2. 

9.  

 Fnet
dqy

 = mg – 2F cos   

 anet  =  g –
2k

m
 2 2L x – L

2 2

x

L x
  

10.  

  
 NM+ ds vuqfn'k euds dk Roj.k 

 
macos

m


 = a cos 

 1/2 a cos t2 =   t =
2

acos
= 2sec 

11.  

  
 lHkh cy [/kjkry funsZ'k rU=k esa n'kkZ;s x;s gSA [/kjkry ds lkis{k ost dk Roj.k aw rFkk ost ds lkis{k CykWdksa dk 

Roj.k a gSA 

 mAg sin45º – T = mA (a – aw cos 45º) [/kjkry funsZ'k rU=k esa ost ds vuqfn'k CykWd A ds fy, U;wVu dk II fu;e] 

 mAgcos – N = mA awsin45º [/kjkry funsZ'k rU=k esa CykWd A dk ost dh yEcor~ fn'kk esa U;wVu dk II fu;e] 
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 T – mBg sin 45 = mB (a – awcos 45) [/kjkry funsZ'k rU=k esa ost ds vuqfn'k CykWd B ds fy, U;wVu dk II fu;e] 

 NB – mBg cos 45º = mB (awsin45) [/kjkry funsZ'k rU=k esa ost dh yEcor~ fn'kk esa CykWd B ds U;wVu dk II fu;e] 

 NAsin45 + T cos 45 – NB sin 45 – T cos45 = mwaw 

     [/kjkry funsZ'k rU=k esa ost dh yEcor~ fn'kk esa CykWd B ds U;wVu dk II fu;e] 

 mijksDr 5 lehdj.kksa dks gy djus ij ge ik,saxs fd 

 aw = 
2

5
m/s2  = 40 cm/s2  

Hkkx - III 

1.*   

 T = m1g  

 tc /kkxk ty tkrk gS rks fLçax esa ruko leku jgrk gS 

 m1g – m2g = m2a  1 2

2

(m – m )

m
g = a =  Åij dh vksj 

   

 m1 ds fy,     a = o 

2.* F = t  

 a = 
dv

dt
  =  

m


t   ....(i) ljy js[kk oØ 1 

 dv = 
m


 tdt 

 v =  
m

 2t

2
  oØ 2  ...(ii) 

 (ii) esa (i) dk Hkkx nsus ij    

 v = 
t

2
a  = 

a am

2



 =

2a m

2
    ijoyf;d oØ 2.  
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3.   

F = 2 T cos   T = 
F

2cos
 

  cos T   

 dks c<+kus ij, cos ?kVrk gS rFkk blfy;s T c<+rk gSA 
 

4.  

  
 jLlh ds izfrcU/k ls    

  aA  =  2aB    ……..(1) 

 CykWd A ds fy, lehdj.k  

  10 × 10 ×  
1

2
– T  =  10 aA   ……..(2) 

 CykWd B ds fy, lehdj.k   

  2T – 
400

2
 = 40 aB   ……..(3) 

  lehdj.k (1), (2) vkSj (3) gy djus ij ge izkIr djsxsa  

  aA = 
5

2


 m/s2 ;  aB = 

5

2 2


m/s2 ;  T = 

150

2
N 

5.  

 fudk; ij U;wVu ds xfr dk fu;e yxkus ij 

  200 = 20 a + 12 × 10  

   
80

20
= a  

  = 4 m/s2  

  fLçax cy = 10 × 12 = 120 N 

   

6.* fi.M A ij dksbZ {kSfrt cy ugha gS]vr% ;g x-fn'kk esa ugha pyrk gS]tcfd bl ij uhps dh vksj ifj.kkeh cy,  (mg 

–N) yxrk gS] tks fd blds Roj.k dks _.kkRed y-fn'kk esa nsrk gSA  

 fi.M B uhps ds lkFk&lkFk _.kkRed x-fn'kk esa xfreku gksrk gSA A rFkk B dk uhps dh vksj Roj.k c)rk ls cjkcj 

gksrk gS] vr% B ds lkis{k]  A /kukRed x-fn'kk esa xfreku gSA  

   

B

C }kjk vfHkyEc
 

 C }kjk B ij yxs vfHkyEc ds ?kVd ds dkj.k ;g _.kkRed, x-fn'kk esa xfreku gSA 
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7. Nn~e cy funsZ'k rU=k ds Roj.k rFkk oLrq ds nzO;eku ij fuHkZj djrk gSA 

8.   

 tehu ds lkis{k Vªksyh dk eqDr oLrq js[kkfp=k rFkk Vªksyh ds lkis{k yVds gq, nzO;eku ds fy, eqDr oLrq js[kkfp=k  

 Tcos 37º – mg = 0   [VªkWyh ds lkis{k y fn'kk esa nzO;eku dh lkE;koLFkk] 

  T = 
5 mg

4
 T = 25 N 

 T sin 37º – ma = 0  [Vªksyh ds lkis{k x fn'kk esa nzO;eku dh lkE;koLFkk] 

  a = 
T sin37

m
= 

15

2
 

 F – T sin37 = 8a  [tehu ds lkis{k x fn'kk esa Vªksyh ds fy, U;wVu dk f}rh; fu;e] 

  F = 8 ×
15

2
 + 25 ×

3

5
  F = 75 N 

9. (A) True   lR;   

  

S1

(I. F)
V

V

  

S2

(I. F)

V

   
 Rofjr o V  osx ls xfr'khy    Rofjr ysfdu xfr'khy ugha    
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10*. 

a <
 O

a 
= 

o

a >
 O

x

r
t

 

 x -t oØ tc  

 (1) ljy js[kk gS] rc a = 0 

 (2) vory Åij dh vksj rc le:i a > 0 

 (3) vory uhps dh vksj rc le:i a < 0  

 AB o CD {ks=k esa Roj.k CD = 0 = blfy, cy F = 0   

11*.  

 (jLlh ca/ku ls) 

  vA + u – vB = 0 

 ;k vB = u + vA  

 nksuksa rjQ vodyu djus ij 

  aB = 0 + aA Ans.  

 

Hkkx - IV  

1. fi.M dk tehu ds funsZ'k rU=k esa eqDr oLrq fp=k 

 Applying N.L.   150 + 450 – 10 M = 5M 

 U;wVu ds fu;e yxkus ij 

  15 M = 600  

   M = 
600

15
   

Mg = 10 M

5 m/s
2

150 N

450 N


   M = 40 Kg Ans. 

 fi.M ij vfHkyEc Hkkj e'khu dk ikB~;kad gksxk] vFkkZr 150 N. 
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2. ;fn fy¶V :d tk;s rFkk lkE;oLFkk izkIr gks 

 Mg = 400 M

T = 450 N

N

 
 450 + N = 400 

   N = – 50 

 rks fi.M dk tehu ls lEidZ NwV tk;sxk] bl izdkj Hkkj e'khu dk ikB~;kad 'kwU; gksxkA 

  40 g

T 

 T = 40 g  

 vr% fLizax rqyk dk ikB~;kad 40 fdxzk- gksxkA 

 
3.  

 Mg = 400 N

T = 450 N

N = 400 N

40 Kg
a

   

 a = 
950 400

40


  a = 

450

40
 =

45

4
m/s2  Ans.   

4. a
p
 = 

10 t

10
  = t 

   
dv

dt
= t   

v t

0 0

dv t dt     v = 
2t

2
  

 Putting v = 2 we have t = 2 sec. 

 Now  
2dx t

dt 2
    x

p
 =   

2
3

0

t

6

 
 
 

 = 
4

3
 

 x
B
 = 2 × 2  = 4 m 

 Hence relative displacement = 4 – 4/3 = 8/3 m 

 

5. From above 

 2t = t3/6    t2 = 12     t = 2 3  sec. 

 

6. a = t = 4   after 4 seconds  VB = 2 m/s 

 Vp = 42/2 = 8 m/s  Vrel = 8 – 2 = 6 m/s.  
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9.  

 (i)  = 
2

  

  Fs = K 

  < 
2mg

2
       

  Fs < mg   

  T + Fs = mg    

  T = mg –
K

2
    

 (ii)    mg – 
K

2
  = ma 

  
k

g –
2m

  = a 

    ;fn ;g bl izdkj gS rks  
 

  Fs > mg 

 i.e.,   < 
2

  jLlh esa f[kpkao ugha gksxk vkSj T  =  0. 
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EXERCISE # 3 

Hkkx - I  
 

1.  

  
 ma cos  = mg cos (90 – ) 

  
a

tan
g
   

  
a

g
 =

dy

dx
  

  
d

dx
(kx2) =  

a

g
 

  x = 
a

2gk
= D 

Hkkx - II  
1. A ds Roj.k dk m/oZ?kVd  

  a1 = (g sin ). sin  
          = g sin 60º . sin 60º = g . 3/4 

   B ds fy, 

  a2 = g sin 30º . sin 30º = g
1

4
 

  (aAB)= 
3g

4
 –

g

4
  =  

g

2
= 4.9 m/s2  

 
2. F = ma = F0 e–bt  

 bt0Fdv
e

dt m

  

 
v t

bt0

0 0

F
dv e dt

m

    ;  v = 

t
bt

0

0

F e

m b

 
 
 

     

   

 v =  bt0F
1 e

mb

   

 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Newton's laws of motion 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNL - 43 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

3. a = – (g + v2)  

 )vg(
dt

dv 2  

  


0

v

t

0

2

0

dt
vg

dv
 

  















0

v

t

02
0

dt

v
g

dv1
 

 t
g

v
tan

g

11

0

v

1

0















































  

 












 




0

1 v
g

tan
g

1
 = t 

4.  

 

 

10kg 

T 

100N 

100N 

F 

45° 

 

2

T
 = 100 

 
2

T
 = F 

 F = 100N. 
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HIGH LEVEL PROBLEMS (HLP) 
1. (a) (i)  t = 1s ij Roj.k 

 a = 
3.6 0

2 0




 = 1.8 m/s2     

    

 

  

 T – 150 g = 150 a 

 T = 150 × 9.8 + 150 × 1.8 

 = 1740 N. 

 (ii)  t = 6s ij, a = o  T = 150 g N 

 = 150 × 9.8 = 1470N 

 (iii)  t = 118 ij ; a = – 1.8 m/s2 

 1.8 m/s2 down 

 150 g – T = 150 a     

    

 T 

150g 

a 

 
 T = 150 × (9.8 – 1.8) = 1200 N 

 (b)      Å¡pkbZ = v - t vkjs[k dk {ks=kQy  

  = 1/2(12 + 8)3.6 = 36 m 

 (c)      vkSlr osx = 
foLFkkiu

le;
 = 

36

12
 = 3 m/s   

 (d)      vkSlr Roj.k = 
osx e sa ifjorZu

fy;k x;k le;
 = 

0 0

12


 = 0 

 

2. 

 

x 

y 

O 

   
Aa


 = – a î    

 

 

 
Ba


 = (bcos – a) î    – bsin  ĵ  

 tSlk fd ;gk¡ x fn'kk ds vuqfn'k dksbZ cká cy ugha gSA  

   2maAx + maBx = 0   

   2m(–a) + m (b cos  – a) = 0  

   3a = b cos  .......... (1)  

    
Ba


 = 2a î  – 3a ĵ  tan  ............ (2)              
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   x fn'kk ds vuqfn'k  

 N sin  = m × 2a    .........(2)  

 y fn'kk ds vuqfn'k  

 mg – Ncos  = m 3a tan     .........(3)  

   mg – 2ma cot  = 3ma tan      g = a [2cot  + 3 tan ]  

  a = 
2 2

gsin cos

2cos 3sin

 

  
 

 a = 
2

gsin cos

3 cos

 

 
  b = 

2

3g sin

3 cos



 
    

 

3. 

 

 

 

 

N.I.F.   vtM+Roh; funsZ'k rU=k esa eqDr oLrq js[kkfp=k (F.B.D.) 

 

 N 

mg 
ma 

1 

 
 N1 = mg + ma  

 80.5g = mg + ma .... (1) 

 

 

W.M. 

a=0 

^ 
^ 

 
 N.I.F.  vtM+Roh; funsZ'k rU=k esa eqDr oLrq js[kkfp=k (F.B.D.) 

 

 N 2 

mg 

    N2 = mg ........... (2)    

 N.I.F.  vtM+Roh; funsZ'k rU=k esa eqDr oLrq js[kkfp=k (F.B.D.) 

 

 N+ma 3 

mg 
 

 

W.M. 

 a 

^ 
^ 

 
 N3 + ma = mg  

  N3 = mg – ma   59.5 g = mg – ma ......... (3)   

 (1) + (3)   140 g = 2mg  

 m = 70 kg Ans.   

 (a)  N2 =  lgh Hkkj = 70 kg. Ans.   

 (b) by (1) 80.5 × g = mg + ma 10.5 g = 70 a    

  a = 
10.5 10

70


 = 1.5 m/s2  Ans.  
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4.   ekuk a fudk; dk Roj.k gS     

 

 

mg 

N 
Ncos  

Nsin  

 

 

    
a 

     Nsin  = ma  ......... (1)  

 N cos  = mg      ...........(2)  

 (1) dks (2) ls Hkkx nsus ij ge izkIr djrs gSa     

 a = g tan       ........... (3)  

 

 

M’ 

a 

T 

m 

     T = (M’ + m) a  ........... (4) 
 

 

 

a M 

Mg 

T 

       Mg – T = Ma  ........... (5)  

 (4) + (5)    Mg = (M’ + m+M)a    ...........(6)  

 (3) o (6) ls     Mg = (M’ + m+M)gtan     M = 
M' m

cot 1



 
 Ans.    

 

5. 

 

  T – 150 = 15 × 1  

 T = 165 N  Ans.  

 S = 
1

2
at2    5 = 

1

2
 × 1 × t2   

 t = 10 s Ans.     

 

6. ekuk cUnj o CykWd dk Roj.k Øe'k% a1 o a2 gS] 

 

m 

mg 

mg 

m a 1 

a 2 

T 
T 

 

  cUnj dk FBD   

 

a 1 m 

mg 

T 

      ma1 = T – mg  a1 = 
T

m
 – g  .......... (1)  
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 CykWd dk FBD 

 

a 2 m 

mg 

T 

   ma2 = T – mg  a2 = 
T

m
 – g ........... (2)  

 By (1) & (2)  

 a1 = a2      arel = 0 , as urel = 0  

 lkis{k foLFkkiu 'kwU; gS  

 vr% muds e/; dh nwjh leku jgrh gSA  

 

7.  ekuk m1 o m2  nzO;eku dk ost ds lkis{k Roj.k b gS vkSj ost dk /kjkry ds lkis{k Roj.k a gSA  

 

 

W 

B 

A 

b 

b 

a 

  

 y 

O x  

 
WGa

  = – a î  ...... (1)  

 
AGa

  = 
AWa

  + 
WGa


  

 = b î  – a î    
AGa

  = (b – a) î  ........... (2)  

 
BGa


 = 

BWa


 + 
WGa


 = bcos37° î  – b sin 37° ĵ  – a î   

 
BGa


 = 

4b ˆa i
5

 
 

 
 – 

3b
ĵ

5
 ............. (3)  

 As Fexternal, x = 0  D;ksfd F
cká

, x = 0  

   MAaAG , x + MBaBG , x + mW aWG , x = 0  

   1.3 (b – a) + 1.5 
4b

a
5

 
 

 
 + 3.45 (–a) = 0   

   (1.3 + 1.5 + 3.45) a = (1.3 + 1.2) b  

    6.25 a = 2.5 b  

    5a = 2 b     ............. (1)  

  b – a = 
3

2
a  

 m1      fudk; % m1 dk FBD       

  ra=k %  T = 1.3 × 
3

2
a     .............. (2)  

 m2 fudk; dk FBD                    

  ra=k % 

    

 

+  
1.5g sin37° 

N+1.5 a sin 37° 

1.5a 

1.5 a cos 37° 
1.5g cos 37° 

T 
37° 

37° 

2 
a 5 
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 ur ry ds vuqfn'k %    

  1.5a
4

5
 + 1.5g 

3

5
 – T = 1.5

5a

2
 

   9 – T = 2.55 a ............... (3)  

  (2) o (3) ls     

  9 = 4.5 a  

   a = 2m/s2   

   b = 5m/s2   

  S = 
1

2
bt2  

5

2
 = 

1

2
 × 5t2    t = 1 s   

   

 
5/2m 

2m 

37° 
 

 (i)   
3mV  = u + 

3ma  = 0 + 2 × 1  

   
3mV  = 2m/s   Ans.  

 (ii)  
BGa


 = 

4 ˆ5 – 2 i
5

 
 

 
 – 

3

5
 × 5 ĵ   

  
BGa


 = 2 î  – 3 ĵ  

  
2Ma  = BGa  = 13 m/s2    

  
2MV  = 

2ma t  

  
2MV  = 13 m/s2     Ans.  

  (2) ls  T = 
3.9

2
 × 2    T = 3.9 N Ans.   

 

8. ekuk M dk Roj.k /kjkry ds lkis{k a gSA  

 b1 = m' dk /kjkry ds lkis{k Roj.k 

 b2 = m dk /kjkry ds lkis{k Roj.k   

 
MGa


 = a î  am’G = b1 î     

mGa


 = –b2 î    

 As Fexternal x = 0  tSlk fd F
cká

 x = 0  

   m’am’Gx   + (M + m + m’) aMGx   + m aMG, x    = 0  

  m’b1  + (M + m + m’)a – mb2  

  m’b2  – m’b1 = (M + m + m’)a   ....(i) 

  

 

 
 m'    fudk; m' dk FBD   

 ra=k : I.F. tMRoh; ra=k  
 

 T1 = m’b1 ......... (2)  

 M   fudk; M dk FBD   
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 ra=k  I.F. tMRoh; ra=k  
 

m T 2 

b 2 
 T2 = mb2 ............. (3)  

  eqDr oLrq js[kkfp=k  

 fudk;      

  

 

   

 

 

 ra=k   : N.I.F.  vtMRoh; ra=k  m’g – T1 = m’(b1 – a)  ............. (4)   

 eqDr oLrq js[kkfp=k  

 fudk;   :             

  

 

   

 

 

 ra=k : N.I.F. vtMRoh; ra=k  mg – T2 = m(b2 + a)  .............. (5)  

  (2) + (4)    m’g = m’(2b1 – a)  

   g = 2b1 – a ................ (6)  

  (3) + (5)   mg = m(2b2+a) .............. (7)  

   g = 2b2 + a   

    (1), (6) & (7) dks gy djus ij   

  a = 
(m m')g

2M 3m 3m'



 
   Ans.  

 

9. ekuk fd B dk Roj.k uhps dh vksj aB = a 

 c)rk ls A rFkk C ds Roj.k gS & 

  aA = a cot  = 
4a

3
   ck;ha rjQ 

  aC = 
a

2
 Åij 

 A, B rFkk C ds eqDr oLrqfp=k 

  

 

 

 

 

 

  

 N sin = 
9m

64
 (a cot)    ........................(1) 

 2 mg – T – N cos = 2ma   ........................(2) 

 2T – mg = m
a

2
    ..........................(3) 

 gy djus ij 

  ac = a/2 = 3m/s2    

 Ans. 3m/s2 upwards Åij 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Newton's laws of motion 
 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNL - 50 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 

10.  

 

 

 
 ekuk CykWd C ds osx dk {kSfrt ?kVd vx rFkk m/okZ/kj ?kVd vy gSA 

 B vkSj C ds lkis{k osx dk] lEidZ lrg ds yEcor~ osx ?kVd 'kwU; gksxkA  

  10 + 5 cos 37° – vx = 0   ...(1) 

 vx = 14 m/s 

 fp=kkuqlkj 1 + 2 + 3 = fu;r 

  1d

dt
 + 2d

dt
 + 3d

dt
 = 0 

 (– 10) + (– 5 – 10 cos 37°) + (– 5 sin 37° + vy) = 0  vy = 26 m/s.   

 

11. ,d d.k ij Nn~e cy d.k ds nzO;eku rFkk izs{kd ds _.kkRed Roj.k ij fuHkZj djrk gSA  
 

 

12. 

 

 

 v cos  = u 

 v = u sec  

 
dv

dt
 = u sec  tan  

d

dt


 ........... I 

 tan  = b/y 

 sec2 
d

dt


 = 

2

b
–

y

dy

dt
 

 = + 
2

b

y
 cos2 

u

cos
  

 = 
1

b

2

2

b

y
 cos u 

 = 
ucos

b


tan2 .............. II 

  
dv

dt
 = 

2u

b
tan3 from I and II    

  
dv

dt
 = 

2u

b
tan3  I vkSj II ls    
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13. fof/k -    

 D;ksafd csyu ost A ds laidZ esa gS 

   Vx = 2u 

    

 

 
 ;g ost B ds lkFk Hkh laidZ esa jgrk gSA  

   u sin 30° = Vy cos30° – Vx sin30° 

   Vy = Vx 
sin30

cos30




 + 

Usin30

cos30




 

   Vy = Vx  tan30° + u tan 30° 

   Vy = 3u tan30° = 3 u 

   V = 2 2
x yV V  = 7 u Ans. 

 fof/k - II    

 fof/k A  ds ra=k esa 

   

 

 
  3u sin 30º = Vycos30º    

  Vy = 3u tan 30º = 3 u 

  o Vx = 2u    V = 2 2
x yV V  = 7u  Ans. . 

 

14. 

 

 

 4F1 – F2 = ma [CykWd ds fy, U;wVu dk II fu;e] 

  a = 1 24F – F

m
 

  t = 0 to ls  2 sec. ds fy,  

 F1 = 30N 

 F2 = 10N 

  a = 
4 30 – 10

40


 = 2.75 m/s2 

  t = 2 ls 4 sec ds fy, 

 F1 = 30N 

 F2 = 20N 

  a = 
4 30 – 20

40


 = 2.5 m/s2 

 t = 4 to ls 6 sec. ds fy, 

 F1 = 10N 
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 F2 = 40N 

  a = 
4 10 – 40

40


 = 0 m/s2 

  t = 6 to ls 12 sec ds fy, 

 F1 = 0 ,  F2 = 0 

  a = 0 m/s2 

 V12 – V0 = a0–2(2 – 0) + a2–4(4 – 2) + a4–6(6 – 4) + a6–12(12–6) 

 V12 – 1.5 = 2.75 × 2 + 2.5 × 2 + 0 × 2 + 0 × 6 

 V12 = 12 m/s 

 

15. By constraint velocity component of block along the string should be u  

  v cos  = u  or v = u sec  .................................(1)   

      

 from (1)  a = 
dv

dt
 = u sec  tan 

d

dt


   .........(2)    

   
 Initially when block is at a large distance  is a small component of T in vertical direction is very small. 

As block comes nearer and nearer. T sin  increases and N decreases.  

 When T sin = mg then block just loses contact with the ground  

 so  T sin = mg .............................(3)   

  T cos  = ma ..........................(4) 

  (3) & (4)  

  a tan  = g ..............................(5)      

  also, x = h cot   

   
dx

dt
= – h cosec2 

d

dt


 

   – v = – hcosec2
d

dt


    [as x is decreasing 

dx

dt
 = – v] 

 or  
2

usec

hcosec




 = 

d

dt


 ....................(using (1)) .............(6) 

  using (2) , (5)  and (6) we get  

  u sec tan  
2

usec

hcosec

 
 

 
 tan  = g  

  putting values of u, h & g we get.  

  tan4 = 1   = 
4


   Ans.  =  

4


  

16.   
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x

P1

u

v1 v2
u

v

v2

v

v

u u

P2

M

P3

 

  Vp =  1 2V V

2


   

Vp

V2

V1

 

 f?kjuh P1      

 u = 10 v

2


............. (1)  

 f?kjuh P2  

 v = 1 2v v

2


   2V = V1 + V2  ... (2)   

 f?kjuh  P3   v =  2–v u

2


................ (3)  

 V1 o V2 dks gVkus ij izkIr gksrk gS   

   2u + u – 2u = 2v  3u = 4v  

 v = 
3

4
u   Ans. 

 

17. iqyh ds funsZ'k rU=k esa iz'u dks gy djus ij  

  

 3.25 cos – 1 sin = 3 cos 30 + 1 sin 30 

 3.25 cos – sin =  
3

2
+

1

2
 

 3.25 cos – sin = 2 

 13 cos  – 4 sin  = 8 

 213 1– sin   =  8 + 4 sin 
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 169 – 169 sin2 = 64 + 16 sin2 + 64 sin 

 185 sin2 + 64 sin – 105 = 0 

   sin  = 3/5   tan  = 3/4. 

18.  

   
 9 cos = v sin     (i) 

 
19 – R

12
 = tan     (ii) 

 (R + 5)2 = (12)2 + (19 – R)2  [ikbFkksxksjl izes; ls] 

  R = 10 

 lehdj.k (i) o (ii) ls 

  v = 12 m/s 
 

19. fLizax dks dkVus ls igys  

  
 T2 = mg (fLizax dks dkVus ds ckn) 

  
 2mg – mg = 2 ma  

 a = g/2    

 T3 = mg/2 

 T2 – T3 = mg –
mg

2
  = 

mg

2
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20.  

  
 T – mg cos37º = ma 

 2mg sin37º – T = 2ma 

  a =
4

3
 m/s 

  aB = 
4

3
m/s 

  aA = 
4 2

3
m/s  

21.  

  
 N sin = mb 

 N sin = m(a cos – b) 

 2mg – N cos = ma sin 

  a = 
2

4gsin

1 sin



 
 

  h = 1/2 a sin t2   t =
2

2

h(1 sin )

2gsin

 


. 
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