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NLM & FRICTION 
1. 0.5 kg æO;eku ds ydM+h ds xqVds vkSj Å/okZ/kj 

:{k nhokj ds chp LFkSfrd ?k"kZ.k xq.kkad 0.2 gSA 
bl xqVds  dks  nhokj ls  fpids  jgus  ds  fy, bl 
ij vkjksfir {kSfrt cy dh ifjek.k ______N 
gksxkA [g = 10 ms–2] 

2. ,d  vkur  ry  bl  izdkj  >qdk  gS  fd  mldh  

Å/okZ/kj vuqizLFkdkV  }kjk fu:fir dh 

x;h gS] ;gk¡ y Å/okZ/kj rFkk x {kSfrt fn'kk esa gSaA 
;fn bl ofØr ry dk Åijh i "B :{k gS vkSj 
bldk ?k"kZ.k xq.kkad µ  =  0.5  gS] rks og vf/kdre 
Å¡pkbZ ftlesa dksbZ fLFkj xqVdk uhps dh vksj ugha 
fQlysxk] ________ cm gksxhA 

3. fdlh :dh gqbZ fy¶V ds Hkhrj fdlh dekuhnkj 
rqyk ij [kM+k dksbZ O;fDr viuk Hkkj 60 kg ekirk 
gSA ;fn ;g fy¶V 1.8 m/s2 ds ,dleku Roj.k ls 
uhps tkuk vkjEHk dj nsrh gS] rks ml le; bl 
O;fDr dk Hkkj ________N gksxkA [g = 10 m/s2] 

4. dksbZ yM+dk 2 kg ds fdlh ckWDl dks fdlh 

?k"kZ.kghu i "B ij  ds cy ls 

/kdsy jgk gSA ;fn ckWDl vkjEHk esa fojke voLFkk 
esa Fkk] rks x-fn'kk esa 10 s ds  ckn  bl  ckWDl  esa  
gksus okyk foLFkkiu ________m gksxkA 

5. vkjs[k esa n'kkZ, vuqlkj  kg nzO;eku dk dksbZ 

xqVdk  ?k"kZ.k xq.kkad ds fdlh :{k  {kSfrt 

i  "B  ij  fLFkr  gSA  {kSfrt  ls  60° ij xqVds ds 
Å/okZ/kj i "B ij yxk, tkus okys ml Økafrd cy 
dk ifjek.k] ftls vkjksfir djus ij ;g xqVdk 
xfr u djs] 3x gSA x dk eku __________gksxkA 

 [g = 10 m/s2; sin 60° = ; cos 60° = ] 

 

6. nks fi.M A vkSj B, ftuesa izR;sd dk æO;eku M gS] 
fdlh æO;ekughu dekuh ls ca/ks gSaA vkjs[k esa 
n'kkZ, vuqlkj fi.M B ij dksbZ cy F dk;Z djrk 
gSA ;fn fi.M A, fi.M B ls nwj fdlh Roj.k 'a' ls 
xfr djuk izkjEHk dj nsrk gS] rks fi.M B dk 
Roj.k gksxk :- 

 

 (1)   (2)  

 (3)   (4)  

7. fp=k esa n'kkZ, vuqlkj F ifjek.k ds cy dks 
nzO;eku m ds fdlh xqVds ij dks.k q ij yxkus 
;g xqVdk Q'kZ ds vuqfn'k f[kldus yxrk gSA 
xfrt ?k"kZ.k xq.kkad µK gSA rc CykWd dk Roj.k 'a' 
gksxk : (g =  xq:Roh; Roj.k) 

 

 (1)  

 (2)  

 (3)  

 (4)  

8. fp=kkuqlkj ,d Ýse ij fopkj dhft, tks nks 

nzO;ekughu vkSj iryh NM+ksa AB vkSj AC ls 

fufeZr gSA bl Ýse ds fcUnq A ij 100 N ifjek.k 

dk dksbZ Å/oZ cy  vkjksfir fd;k x;k gSA 

 
 ekuk fd cy  dks Ýse dh Hkqtk AB vkSj AC ds 

lekarj fo;ksftr fd;k x;k gSA Hkqtk AC ds 

vuqfn'k fo;ksftr ?kVd dk ifjek.k xN gSA 

 ;g¡k x dk eku fudVre iw.kk±d esa ________ gksxkA  

 [fn;k gS : sin(35°) = 0.573, cos(35°) = 0.819 

       sin(110°) = 0.939, cos(110°) = –0.342 ] 

2x
y

4
=

( )ˆ ˆF 20i 10 j N= +
r

3
1

3 3

3
2

1
2

m = 3 kg
–

Ö

60°

µ =  1
3 3

–
Ö

F B A
Ma F

M
- MF

F Ma+
F Ma

M
+ F Ma

M
-

F

q

K

F F
cos µ g sin

m m
æ ö- q - - qç ÷
è ø

K

F F
cos µ g sin

m m
æ öq - - qç ÷
è ø

K

F F
cos µ g sin

m m
æ öq - + qç ÷
è ø

K

F F
cos µ g sin

m m
æ öq + - qç ÷
è ø

P
r

A

P

145°

70°

B

C

P
r



®

 
 NLM & Friction  ALLEN® 

    
 

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
Ph

ys
ic

s\
En

gl
ish

\ N
LM

 &
 F

ric
tio

n 

2 
 
9. 2 kg æO;eku dk dksbZ fi.M  cy 

ds  v/khu  xfreku  gSA  vkjEHk  esa  og  ewyfcUnq  ij  

fojke dh fLFkfr esa FkkA 4s ls i'pkr mlds u, 

funZs'kkad (8, b, 20) gSaA b dk eku __________ gSA 

 (fudVre iw.kk±d rd iw.kk±fdr½ 

10. nks fi.Mksa (m = 0.5 kg rFkk M = 4.5 kg) dks fdlh 

{kSfrt ?k"kZ.kghu Vscy ij O;ofLFkr fd;k x;k gS 

¼tSlk fd vkys[k esa fn[kk;k x;k gS½A nksuksa fi.Mksa 

ds e/; LFkSfrd ?k"kZ.k xq.kkad  gSA rc cM+s fi.M 

ij vkjksfir vf/kdre {kSfrt cy dk eku rkfd 

nksuksa fi.M ,dlkFk xfr djs______ N gksxkA 

(fudVre iw.kk±d esa) [g = 9.8 ms–2] 

 
11. 1 kg æO;eku dk dksbZ fi.M fdlh {kSfrt i "B 

ftldk LFkSfrd ?k"kZ.k xq.kkad  gS ij fojke esa 

fLFkr gSA ;fn dksbZ fuEure laHko cy F N yxkdj 

bl fi.M dks xfr djkuk pkgrk gS rks F dk eku 

_________gksxkA (fudVre iw.kk±d rd iw.kk±fdr)  

 [g = 10 ms–2 yhft,] 

12. 4 kg æO;eku dk dksbZ ckyd 5kg æO;eku ds 
fdlh ydM+h ds VqdM+s ij [kM+k gSA ;fn ydM+h 
vkSj Q'kZ ds chp ?k"kZ.k xq.kkad 0.5 gS, rks Mksjh ij 
ckyd }kjk yxk;k tk ldus okyk og vf/kdre 
cy ftlls fd ydM+h dk VqdM+k vius LFkku ls u 
gVs________N gksxkA (fudVre iw.kkZd rd 
iw.kk±fdr) [g = 10 ms–2 yhft,] 

 

13. 0.1 kg æO;eku  dh  fdlh  xksyh  dks]  ydM+h  ds  
VqdM+s esa Hksnu djus ds fy, nkxk tkrk gSA ysfdu 
;g VqdM+s esa 50cm nwjh pydj :d tkrh gSA ;fn 
xksyh dk osx] ydM+h ds Hksnu ls iwoZ 10 m/s gS vkSj 
;g ,dleku :i ls eafnr gksdj èkheh gks tkrh gS] 
rks xksyh ij izHkkoh eand cy dk eku 'x' N gSA ;gk¡ 
'x' dk eku fudVre iw.kk±d esa ______ gksxkA 

14. vkjs[k esa n'kkZ, vuqlkj fdlh {kSfrt Q'kZ ij 10 
kg dk dksbZ LVhy dk xqVdk j[kk gSA tc bl ij 
vk;ju ds rhu flfy.Mj vkjs[k esa n'kkZ, vuqlkj 
j[ks tkrs gS] rks xqVdk vkSj flfy.Mj 0.2 m/s2 ds 
Roj.k ls uhps tkrs gSA ;fn vk;ju ds flfy.Mjksa 
esa izR;sd dk æO;eku 20 kg gS  rc  Q'kZ  }kjk  
vfHkyEc izfrfØ;k R' dk eku gksxk.  [g = 10 m/s2 
rFkk µs = 0.2 yhft,] 

 

 (1) 716 (2) 686 (3) 714 (4) 684 
15. fojke esa fLFkr æO;eku M ds fdlh d.k ij dksbZ 

,slk cy vkjksfir fd;k x;k gS ftldh fn'kk 
fu;r  gS  ijUrq  ifjek.k  uhps  fn,  x,  laca/k  ds  
vuqlkj fopj.k djrk gS 

 

 ;gk¡ F0 vkSj T fLFkjkad  gSaA  cy  dsoy  le;  
vUrjky] 2T ds fy, dk;Z djrk gSA 2T le; ds 
i'pkr bl d.k dk osx v gksxk % 

 (1) 2F0T / M  (2) F0T / 2M 
  (3) 4F0T / 3M (4) F0T / 3M 
16. nzO;eku 'm' ds fdlh fi.M dks {kSfrt ls 30° dk 

dks.k cukus okys fdlh :{k ¼[kqjnjs½ vkur ry ij 
Åij dh vksj izeksfpr fd;k x;k gSA ;fn vkjksg.k 
dk le; vojksg.k ds le; dk vk/kk gS] rks lery 

vkSj fi.M ds chp ?k"kZ.k xq.kkad  gSA x dk eku 

17. nks Cykdksa ds chp fLFkj ?k"kZ.k xq.kkad 0.5 gS rFkk 
est fpduh gSA nksuksa CykWdksa dks ,d lkFk xfr 
djkus  ds  fy, vf/kdre {kSfrt cy.......N yxk;k 
tk ldrk gSA (g = 10 ms–2 yhft,) 
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 18. fpduh f?kjuh ls xqtjus okyh æO;ekughu Mksjh ls  
2 fdxzk rFkk 8 fdxzk æO;ekuksa ds nks ckWDl tqM+s gSaA 
fojkekoLFkk ls izkjEHk djus ij 8 fdxzk æO;eku ds 
ckWDl dks i Foh ij Vdjkus esa  yxs le; dh x.kuk 
dhft,A (g = 10 eh/ls2 eku yhft,) 

 
 (1) 0.34 lsdUM (2) 0.2 lsdUM  
 (3) 0.25 lsdUM (4) 0.4 lsdUM 
19. ,d dkj 10 ms–2 Roj.k ls {kSfrt ls 30º ur lery 

ij lery ds lekUrj Åij dh vksj xfr djrh gSA 
,d yksyd Nr ls ,d Mksjh }kjk fuyfEcy fd;k 
tkrk gSA Mksjh m/okZ/kj ls dks.k ______. (fMxzh)  
cukrh gSA (fn;k x;k gS % g = 10 ms–2) 

20. nzO;eku m dk  ,d  CykWd  ydM+h  ds  urry  ij  
f[kldrk gS] tks vkxs {ksfrt lrg ij mRØe fn'kk 
esa f[kldus yxrk gSA urry ds lkis{k CykWd dk 
Roj.k gksrk gS % fn;k gS m = 8 kg, M = 16 kg 

 fp=k esa fn[kk;s x;s lHkh ryksa dks ?k"kZ.k jfgr 
ekfu;sA 

 

 (1)  (2)  (3)  (4)   

21. ?k"kZ.k jfgr lrg ij 2N dk cy yxus ij 
nzO;eku 'm' dh ,d oLrq vpj osx ls fuEufyf[kr 
lrg ifjPNsfndk ds vuqlkj xfr djrh gSA  

 
 yxs gq;s cy rFkk nwjh ds chp lgh xzkQ gksxk : 

 (1)  

 (2)  

 (3)  

  (4)

 

 

22. {kSfrt ls 30° dks.k ij ,d fpdus urry ij tc 
,d oLrq fojkekoLFkk ls uhps dh vksj f[kldrh gS] 
rks og T le; ysrh gS- tc ogh oLrq fojkekoLFkk 
ls  {kSfrt ls  mlh  dks.k  ij  mrus  gh  nwjh  ls  ij  
,d [kqjnjs urry ij uhps dh vksj f[kldrh gS] 
rks og aT le; ysrh gS, tgk¡ a > 1 ,d fu;rkad 
gSA oLrq rFkk [kqjnjs lrg ds chp ?k"kZ.k xq.kkad

  gS] tgk¡ x = ........... A 
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SOLUTION 
1. Official Ans. by NTA (25) 
Sol. F.B.D. of the block is shown in the diagram 

     
 Since block is at rest therefore  
 fr – mg = 0  …(1) 
 F – N = 0  …(2) 
 fr £ µN 
 In limiting case  
 fr = µN = µF  …(3) 
 Using eq. (1) and (3)  
 \ µF = mg 

 Þ F =  = 25 N 

 Ans. 25.00 
2. Official Ans. by NTA (25) 

Sol. 

 
 At maximum ht. block will experience 

maximum friction force. Therefore if at this 
height slope of the tangent is tan q, then  
q = Angle of repose. 

 \ tan q =  =  =  = 0.5 

 Þ x = 1 and therefore y =  = 0.25 m 

 = 25 cm 
 \ Answer is 25 cm 
 (Assuming that x & y in the equation are given 

in meter) 
3. Official Ans. by NTA (492) 

Sol. 

 
 When lift is at rest  
 N = mg 
 Þ 60 × 10 = 600 N 
 When lift moves with downward acceleration. 
 In frame of lift pseudo force will be in upward 

direction. 

  
 N' = M (g – a) 

 Þ 60 (10 – 1.8) 

 N' Þ 492 N 

4. Official Ans. by NTA (500) 

Sol.  

  

  

  

 \ Displacement along x-axis 

 Þ 50 × 10 Þ 500 m 

 \ Ans. 500 

5. Official Ans. by NTA (3) 

Sol. 

 

 F cos 60° = µN or  ... (1) 

 &  ... (2) 

 From equation (1) & (2) 

  

 Þ F = g = 10 Newton = 3x 

 So  = 3.33 

m
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( ) ( )221 1 ˆ ˆs at 10i 5 j 10
2 2

\ = = + ´
r r

( )ˆ ˆ50 10i 5j mÞ +

Ö3 g
–

µN

N

Fcos60°

Fsin60°

F 1
N

2 3 3
=

N sin 60 3g= ° +

F 1 F 3
3g

2 23 3

æ ö
= +ç ÷ç ÷

è ø

10
x

3
=



®

 
ALLEN® NLM & Friction 

    
 

5

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
Ph

ys
ic

s\
En

gl
ish

\ N
LM

 &
 F

ric
tio

n 

6. Official Ans. by NTA (4) 

Sol. acm =  

  

 aB =  

7. Official Ans. by NTA (2) 

Sol. 

 
 N = mg – f sin q 
 F cos q – µkN = ma 
 F cos q – µk (mg – F sin q) = ma 

 a =  

8. Official Ans. by NTA (82) 

Sol. 

 
 Component along AC 
 = 100 cos 35°N 
 = 100 × 0.819 N 
 = 81.9 N 
  82 N 
9. Official Ans. by NTA (12) 
Sol. Ans. (12) 

  

    =  

  

    = 0 +  

    =  
 b = 12 

10. Official Ans. by NTA (21) 

Sol. amax = mg =  × 9.8 

 F = (M + m) amax = 5 amax  
 = 21 Newton 
11. Official Ans. by NTA (5) 

Sol. 
 

 F cos q  = mN 
 F sin q + N = mg 

 Þ F =  

 Fmin =  =  

12. Official Ans. by NTA (30) 

Sol. 

 
 N + T = 90 
 T = m N = 0.5 (90–T) 
 1.5 T  = 45  
 T = 30 
13. Official Ans. by NTA (10) 
Sol. v2 = u2 + 2as 

 0 = (10)2 + 2 (–a)  

 a = 100 m/s2 

 F = ma = (0.1) (100) = 10 N 
14. Official Ans. by NTA (2) 

Sol.  

 Writing force equation in vertical direction  
 Mg – N = Ma 
 Þ 70g – N = 70 × 0.2 
 Þ  N = 70 [g – 0.2] = 70 × 9.8 
 \ N = 686 Newton 
 Note : Since there is no compressive normal 

from the sides, hence friction will not act. 
 Hence option 2. 

1 1 2 2

1 2
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15. Official Ans. by NTA (3) 
Sol. t = 0, u = 0 

 a =  =   

  

 V =  

 V =  

16. Official Ans. by NTA (3) 

Sol.  

  ….(i) 

  

  

  

  

 using the above values of aa and ad and putting 

in eqution (i) we will gate  

17. Official Ans. by NTA (15) 

Sol.  
 F = 3a (For system)  ….(i) 

  
  (for 1kg block)  ….(ii) 

 µ × 1 × g = a Þ 5 = a F = 15N 

18. Official Ans. by NTA (4) 

Sol. 

 
 (m1g – 2T) = m1a – (1) 
 T – m2g = m2(2a) 
 2T – 2m2g = 4m2 a – (2) 
 m1g – 2m2g = (m1 + 4m2) a 

 a =  

 a =  m/s2 

 S =  

  

 t = 0.4 sec 
19. Official Ans. by NTA (30) 

Sol.  

  

  

  

  

  

  

 q = 30° 

2o o
2
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20. Official Ans. by NTA (4) 
Sol. Let acceleration of wedge is a1 and acceleration 

of block w.r.t. wedge is a2 

 
  

 Þ N = 32a1 

 F.B.D. of block w.r.t wedge 

 
 ^ to incline 
  N = 8g cos 30° – 8a1 sin 30° Þ 32a1 = 

 

     

 Along incline 
 8gsin30° + 8a1cos30° = ma2 = 8a2 

  

 Option (4) 
21. Official Ans. by NTA (2) 
Sol. During upward motion 

  
 F = 2N = (+ve) constant 
 During downward motion 

  
 Þ F = 2N = (–ve) constant 
 Þ Best possible answer is option (2) 
22. Official Ans. by NTA (3) 
Sol.  

  
 On smooth incline 
 a = g sin30° 

 by S = ut +  

 S = …….(i) 

  
 On rough incline 
 a = g sin30° – µg cos 30° 

 by S = ut +  

 …(ii) 

 By (i) and (ii) 

  

 Þ  Þ g =  

 Þ x = 3.00 
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