Solution Manual

Chapter-6

6.1:

Hp =mg
- p="8 20 oo 67N

U 03
6.2:
350
35°
N =P sin35° + 50g cos 6
P cos 35° =mg sin @+ uN
=50 gsin 6+ [P sin 35° + 50 g cos 6]
- PZSOg[sm0+,u.cos0]:513'5N
c0s 35° — u sin 35°

6.3:

N=mg cos 6 N=mgcos 6

P+ F=mgsin 6 P=F+mgsin

= P =mg sin 86— umg cos 6 =mg sin 6+ umg cos 6

mgsin@+ pcosd] _  mg

mg[sin @ — L cos@] mgcosb
= sin @ cos O+ 1 cos’>@=sin O— 1 cos O

_ sin@[1—cos ]
~ cos O[1+cos O]
sin® 6/2
cos” 6/2
= tan @tan’@2.

=tan 6
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6.4: %ff}o
N = P sin 65° + 200 cos 25° S

P cos 65° =200 sin 2.5° + uN >
. . Y
=200 sin 25° + g [P sin 40° + 200 cos 25°] \ ~

p- 200[sin 25° + 1 cos 25°]
[c0s 65° — g1 sin 65°] N Cop
=500.4 N

P sin 65°

6.5:
N+ 100 sin 20° = 15 g cos 30°
= N=93.23
Fs, max = uN.
=(0.2) (93.23)
=18.65 N.
For equilibrium
F =100 cos 20° — 15 g sin30°
=20.4 N (acting down the plane).
sin @ F > Fs, max, which cannot be, the block is under motion up the plane.
Fiy= N
=(0.15) (93.23)
= 14N (acting down the plane).

N =600 cos 30°
360 = 600 sin 30° + 1 600 cos 30°
=600 [sin 30° + x cos 30°]
= #=0.115

P =840 sin 30° + 1 840 cos 30°

=503.66 N
Additional pull = 503.66 — 360
=143.66 N.

P sin 30°

P sin 30°
Lzo()g P cos 30° P cos 30°—’j>‘7“

T(— UN T(— uN

N N
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N+ Psin30°=200g
Pcos30°=u[200 g— P sin 30°]
#200¢g

= = - =495 N.
cos 30° + u sin 30°
N=Psin30°+200 g
Pcos 30°=u[200 g + P sin 30°]
= p=— H2008  _c6i9N
cos 30° — i sin 30°
6.8:

N =175 g cos 25° — P sin 20°
P cos 20° =75 gsin 25° + uN
=75 gsin 25° + 1 [75 g cos 25° — P sin 20°]
p- 75 g[sin 25° 4+ g cos 25°]
[cos20° + 1 sin 20°]
=440.74 N

6.9:
N =P sin40° + 75 g cos 25°
P cos40° =75 gsin 25° + uN
=75 gsin 25° + [P sin 40° + 75 g cos 25°]
p- 75 g[sin 25° 4 £ cos 25°]

=
[cos 40° — 1 sin 40°]
=696.96 N
=697 N
6.10:
N =mg cos 6
mg sin @= yN = umg cos 6
= m =tan 6
6= tan '[1] = tan '[0.35] = 19.29°
F=mgsin 6=2.6 kN.
6.11:

N+ Fsin 15° = mg cos 6 F cos 15°

= N =mg cos 68— F sin 15°
Fcos 15° + mg sin 0= uN = i [mg cos 60— F sin 15°]
F[cos 15° + p sin 15°] = mg [u cos @—sin 6]
= F=147.18
= 147.2N
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6.12: 2 P sin 30°
N =200 g cos 30° + P sin 30°
200 g sin 30° = P cos 30° + uN
=P cos 30°+ £ [200 g cos 30° + P sin 30°]
p- 200 g [sin 30° — & cos 30°]

=
[cos30° + £ sin 30°]
=371.08 N
=371.1 N
6.13:
Ph=mg [cos 0-5—0+sin Hﬁ}
2 2
N=mg cos 6
P =mgsin 86+ uN
=mg sin @+ umg cos 6
cosé?-$+sin H-E
h=— 2 =60 cm
sin 8+ 0.2 cos &
6.14:
P -
N=W w AN
oy H 7
<<— UN 1 uN
=0.3x100%9.81=2943 N N N
Pa=w.2
2
= P=490.5N
6.15:
v
2
w N N
P =2uN=2p1—— = 2 iim
UN ,U\/E Hmg
6.16:
Nl +[LN2 =W
N, = uN, v
Ny + 2N =W 2
/4
= N, = 2 HN, (71\1
1+Iu HINy
Nl



w
N2 = “ >
1+ u
M = (UNy)r + (UN,)r
= ur(Ny + N)

Wr
i

6.17:

M= uN,r+ uN, r
=pur (N, +N,)
Nl :N2 sin 30°
N, cos 30°=W N,

N, w ﬂN]T

SIS &

N

M=ﬂr[z+iW}

33
=\3wur

6.18:

Fi=F,=kA=10°x0.05=50 N
N, =F,+F,=100 N
Ny =N, +20g=2962N
M=u Nyr+ Ny r
=[0.2 x 296.2 +0.15 x 100]0.15
=11.14 N.m

6.19:

N,=Wcos 6
Wsin 0=y Ny+ T
=;,Wcos 8+ T

T=W/[sin @— u,cos d]...(1)

Np=Wcos 6

T+ Wsin 6= ug Ng = g cos 6
T=W[ugcos 8—sin d] ...(2)
From (1) & (2)
sin @— 1, cos 6= g cos —sin 6

&

2 N,

l |
v —> v
kA M2 kA
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2 sin @=(u, + p) cos 6

2 12
= @=tan! £l
12

6.20:

T=mg

N= 10g ilog»T T

T=uN=ul0g T .
. mg=ul0g UN
= m=2kg N r
6.21:

N =50 g cos 45°
T+ uN-50gsin45°=0
T+ 1[50 gcos45°]—50 gsin45°=0
T =150 g [sin 45° — 1 cos 45°]
=283xg
m =283 kg
N =50 g cos 45°
T—uN—-50gsin45°=0
T = uN + 50 g sin 45°
=m 50 g cos 45° + 50 g sin 45°
=50 g [ cos 45° + sin 45°]
=4243 x g
m=4243 kg

mg

6.22:
N; =N, + 100 g cos 30° SO
100 g sin30° = F, + F, SRS
= UN, + uN, R
=1 (N +N,)
=[50 g cos 30° + 100 g cos 30° + 50 g cos 30°]
=200 g cos 30° u
_ tan 30°

2
=0.29

T =50 g sin 30° + 1 50 g cos 30°
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=50 g [sin 30° + x cos 30°]
=368 N
6.23: S %ﬁ
N, =50 g cos 30° SEPA
N, = N, + 100 g cos 30°

=150 g cos 30°
P+100gSiH3OO:F1 +F2

=t Ny + 1o Ny
=0.33 x 150 g cos 30° + 0.3 x 50 g cos 30°
= P=575N
6.24:
Mg Mg
—>T T+—| —>P
TW UN,
Nl NZ
Block-1 Block-2
Ny =Mg N, = Mg
T, = uN, P=T+ uNn,
= uMg = uMg + uMg
=2uMg
6.25:
I !
P
v
I P
T.UT\G UN,
Nl N2
Block-1 Block-2
N, =Mg N, + Psin 8= Mg
T =uN, Pcos 8=T+ un,
= uMg =T+ u[Mg— P sin 6
= uMg + p [Mg — P sin 6]
= P= 2uMeg

- cos @+ psin 6
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6.26: 50 g
N3;=50g
F;=u50g
Ny=N3;+75¢
=125g¢g
Fy=ul125¢g
T=F,+F;
=ul7sSg
N;=N,+100 g
=225g¢g
Fi=u225¢g
P=T+F +F,
=ul75g+pu225g+ul2s5g
=us25g
=1287.6 N
6.27:
N; =300 g cos 30°+ N, N, = W cos30°
300 g sin 30° = uN; + uN, + T T = Wsin 6+ uN,

300 g sin 30° — £ [300 g cos 30° + 2 W cos 30°]
= Wsin 8+ uW cos 30°
300 g [sin30° — y cos 30°]= W [sin 8+ 3 u cos 30°]
= W=7258N

6.28:
200 kg 150 kg

200 kg 450 300 150 kg i T T, <+ ¢
T‘*/«llNl /,LzNzg'T
N,

W TDYTz

W
Block-A: Weight W:
N;-200g=0= N;=1962 N T sin 45°+ T, sin 30° = W
T, —uN; =0 T} cos 45° = T; cos 30°
o T, = 1y (1962) T, =360.4 N
Block-B: : W=402N

N,—150g=0=N,=1471.5N  Also, 4y = 0.184
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T, — N, =0
7,=0.2 (1471.5) = 2943 N.

6.29:
N -N,=0=N, =N,
N+ Ny =W = (ly + t))N=W

N, Isin @+ i, N, [ cos 8= Wé cos 6

N, [sin 6+ i, cos 6] = %V cos 6
_ W cos @ _ W
2[sin @+ u, cosd]  u, + i,
(L + ) cos 8=2 sin @+ 24, cos 6
(L — 1) cos @=2sin 6

tan 0:[—;11—#2}
2

0=tan71 /’ll _/'lz
2

N1:N2:N

6.30:
My =pup=023
2Fy=0=
N+ Ngcos @+ uNg sin 0— W =0
2Fx=0=>
UN, + (Ng cos @— N sin =0
2Np=0=

. /
— N, . cos45°+ uN, [ sin 45° + WE cos45°=0

w
_NA+,UNA+? =0

= NA=W—/2 =0.714 W
1—p

Np (cos @+t sin ) =W - N,

Np (sin 8— i cos 6) = uUN,
cos@+usind _ W-0714W _
sin@—gpcos@ 03(0714)W

cos @+ 0.3 sin 8= 1.335 sin 8— 0.4 cos €
1.4 cos €=1.035 sin 4

335

S.9

(2)

(b)

(©

(d)
(e)
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= tan 8= 1.353
0=53.53°=53.5°

6.31:
2F,=0=
N, — Npsin 30° — uNg cos 30° =0 (a)
2F,=0=
UN, + Np cos 30° — uNp sin 30° — W =0 (b)
Mp=0=
—Nylsin 86— uN, I cos 8+ Wé cos =0
. w
Ny [sin @+ tLcos 6] = e cos 6 (c)
From (a),
N,— N (sin 30°+ 0.2 cos 30°) =0
Ny—0.673 Ny=0 (d)
= N,=0.673 Ny
From (b),
0.2 Ny + Ng(cos 30°—0.2 sin 30°) — W=0
02N,+0.766 Ng— W=0 (e)
Ng=111W
Ny=0747 W
From (c),

. w
0.747 W [sin 8+ 0.2 cos 6] = > cos 6

0.747 sin 8= 0.3506 cos &
6=25.1°

Ly



