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NLM ¢ Friction
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Sol.

Sol.

Sol.

ALLEN®

SOLUTION

Official Ans. by NTA (25)
F.B.D. of the block is shown in the diagram

1mg
Since block is at rest therefore
fr—-mg=0 ...(1)
F-N=0 ...(2)
fr <uN
In limiting case
fr = pN = pF ...(3)
Using eq. (1) and (3)

Ans. 25.00
Official Ans. by NTA (25)

block will experience

At maximum ht.
maximum friction force. Therefore if at this

height slope of the tangent is tan 6, then
0 = Angle of repose.

tan9=d—y=2—X

X_05
x 4 2

2
X

= x =1 and therefore y = T =0.25m
=25cm

.. Answer is 25 cm

(Assuming that x & y in the equation are given

in meter)
Official Ans. by NTA (492)

T N
l Mg
When lift is at rest
N =mg
= 60x 10=600 N
When lift moves with downward acceleration.

In frame of lift pseudo force will be in upward
direction.

Sol.

Sol.

T N'+Ma

%l i

N'=M(g-a)
= 60 (10 -1.8)

N'= 492 N

Official Ans. by NTA (500)

F=20i+10]

=50(10i+5])m
.. Displacement along x-axis
=50 x 10 =500 m
.. Ans. 500
Official Ans. by NTA (3)
| Fsin60°

NG g &—— Fcos60°

N

rrrrrrrir7 IIIIT/IIIII 1rrrrrrrrrri "LN

F cos 60° = uN or E=LN .. (D

2 33
& N=sin60°+\/§g .. 2
From equation (1) & (2)

By

2 33
= F =g =10 Newton = 3x
So x=% =3.33
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NLM ¢ Friction

1

Writing force equation in vertical direction

& ALLEN®
6. Official Ans. by NTA (4) 10. Official Ans. by NTA (21)
Sol. a_,= m,a, +m,a, Sol. a,,, =ug= E x 9.8
m, +m, 7
F= (M + Il’l) Amax = 5 Amax
i - M =21 Newton
M M 11.  Official Ans. by NTA (5)
F—Ma 2t
aB = — e — i
M Sol. 3
7. Official Ans. by NTA (2)
Np fsin6 _ Fcos® =puN
F Fsin 6 + N=mg
pmg
==F=——"-"—"°2—
Sol. 0 sTF cos 0 cosO +pusin®
< 1
f —=x10
‘ mg F. = pmg = \/g =5
N=mg—-fsin J1+w 2
F cos 6 — N =ma 3
F cos 0 — p, (mg — F sin 0) = ma 12. OfficiaI!J Ans. by NTA (30)
F F
a= —cos0— ——sin0 T
m i (g m ) Sol. N T
8. Official Ans. by NTA (82)
: S
A 70° N+T=90
350 S T=uN=0.5090-T)
B 1.5T =45
Sol. T =30
13. Official Ans. by NTA (10)
--------- Sol. Vv2=u?+2as
C 0= (102 +2 (-a) G)
Component along AC a = 100 m/s2
. =100 cos 35°N F=ma=(0.1) (100)=10N
2 =100x 0.819 N 14. Official Ans. by NTA (2)
E =819N
2 | 3 |
z ~ 82N
£ 9.  Official Ans. by NTA (12) 1 2
£ Sol. Ans. (12) Sol.
% m 2 ‘ )
s ~ ~ ~ 2
=i+15j+25k a=0.2m/s
&
3
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T=Ult+—at

=0+ %(i+1.5}+2.512) (16)

= 8i+12j+20k
b=12

Mg -N=Ma

=70g-N=70x0.2

= 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.




I oo Friction

15.

Sol.

16.

Sol.

17.

Sol.

ALLEN®
Official Ans. by NTA (3) 18. Official Ans. by NTA (4)
t=0,u=0 2T T
i _ o ( ) d_V 1\ 1\ 2a
M MT dt Sol. |8ke| [2ke|f
v 2T E, E, \l/ \l/
Jov=] |-y’ mg  mg
0 Zo \M MT
Lo - (mig —2T) =mja— (1)
V= {—"t} — {_—t2T+T2t} T — myg = my(2a)
M| MI"[3 0 2T - 2mog = 4m, a — (2)
_4ET m;g — 2mpg = (my + 4my) a
3M _@-dg_4 g
Official Ans. by NTA (3) @&+8) 16 4
1
:_t = E m/s”
4
2 .
\/7 \/7S ....(1) S = lat2
2
a, =gsin0+pgcosO 0.2><2><4:t2
10
3
=§+§Hg t=0.4sec
. 19. Official Ans. by NTA (30)
a, =gsin@-pgcosO
g B
2 2
using the above values of a, and ay and putting
in eqution (1) we will gate B =— Sol.

Official Ans. by NTA (15)

Table u=0.5
F

F = 3a (For system)

1 fs\max

fs, .. =1la (for 1kg block)

uxlxg=a=5=a F=15N

()

(i)

" mgcos30°

tan(30+e):mgs1n30 +ma
mgcos30°
5+10 1+2
tan(30+0)=——==—+
(30+6) 53 4B
tan9+—
— B_i
1- tan©
Ng
\/gtan6+1=3—\/§tan6
2J3tan0=2
1
tan0=—
J3
0 =30°
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NLM ¢ Friction

& ALLEN®
20. Official Ans. by NTA (4)
Sol. Let acceleration of wedge is a; and acceleration
of block w.r.t. wedge is a,
al‘—
Ncos60° 3Q°
60°
= F =2N = (-ve) constant
N M 300 = Best possible answer is option (2)
22. Official Ans. by NTA (3)
Sol.
Ncos60°=Ma, =16a, a /
=N-= 3231 .
F.B.D. of block w.r.t wedge mgsin30°
On smooth incline
a=gsin30°
1 >
by S =ut+ —at
Y 2
s=lfp_gp G
1 to incline 22 4 0530
N = 8g cos 30° — 8a; sin 30° = 32a, = KNS
43¢ - 4a, a /
3 :130°
— g =2 mgsin30
177 g
Along incline
8gsin30° + 8a;c0s30° = ma, = 8a,
: 1 3 3 2
: azzg)(—{——g‘—:— O h 1
: 27 92 3 n rough incline
2 Option (4) a = g sin30° — pg cos 30°
£ 21. Official Ans. by NTA (2) by S = ut + 1.2
£ Sol. During upward motion 2
3 1
3 2 S=—g(1—\/§u)(aT)2...(ii)
2 § By (i) and (i)
g %& & 1 - 1 \/_ 22
2 IS 1 _2o(1_
3 S 4gT 4g(l 3u)a T
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Q

/
N /
+ve

)
s/
$Qo

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

2
a

=5

1
= 1-83g=— = g=
o

= x=3.00




