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P1.1

(a)

()

lii)

(b)

(;)

Gi)

[ < s+ p+q , ° links can
form a mechanisrm

s+l = 90, p+rg =95

s+{ < r+g9 ., - Class I four -bor

Einermatic chain

Since t; =S, draﬁ» link rnechanism

n=20=5, = 80=p
/_3:—30=7/' /;:—-"90::Z

[ < S+/)+¢i , linfs can
form a mechanism

s/ = "o P+ =/[.0

s+ / = LPTqg, C/’Iancge /oo;'nf 1mecharism
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1.2

P1.1 CONTINUED

(c) 1, =25=(, 1t =/0=5
3725-p, 13-=20=q

(z) / < S—:F*p%q , o links can
form a rrech anism

(i) s+ /¢ =35 P+ =45

s+ ( <p+g ., - Class I fow-bar
Einemnatic chain

Since 1y =5, cranf rocker four -bar rechanism

(d)  r=25=p,; tz=30="/
3= /05, /g =20=¢q

() /<s+p +q , * links can

form a rmechanism
(i) 5+/=4.0,p+7 = 45

s+ ( < p+tqg, * Class I fow-bor

Einermatic chain

Since tz =S, locker - rocker l@ur—barma/'mni_S‘m
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1.3

P1.1 CONTINUED

(e) ty = 20=p; f’g*‘é‘.ﬁ“ci
3= (5=5; 1g=90=/
() (> s tptg ., links <annof
form a mechonism
£) =15 =5, Iz=30=p
3°25-9, /4 =607/

) [ < ‘5+p+c? ;) v links can
Fforrm a rmechonisrr

i) s+l =75, pP+q =55

s+/ > P*t9 rocker - rocker four -bar mechonism
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1.4

P1.2

=00, I3 =25; ty =20
(a)

To be a crank rocker mecharism, 1z must

be e shoriest limk (/:e} l7 </ o)
also, we require S+ !/ < P

+g (5=t ; [=t3-25;
P = =/.0}?'=/;=2’.5)’ .2/ 7 ’
7 +2.5 <10 +20

2 <05

(b)) Ao be a drag [ink .znec/va;niSm, e rr;usf
be ttie shortest fink (le, lp > 1.0 )
ry ma)/ be p, 9 or Z.

Case 1+ it rg Iis ([ (/; - S, /3 =p, /;—:—c])
s+'Z </9}7 “ | |
1.0 + ’2 £ 2.5+ 2.0 g rg <395
C;t—ése g: /fr ,___/'OO,;? (,; =5, I3 .
s+ ¢ 4/0%7 |

10+2.5 < g +2.0, 15 >15

/,/2470rp)

Gmbinin® Gises land2: 1.5< ;. <35
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P1.2

1.5

CONTINUED

(c) Ho be a 6/7?.2/’1038 /00!;/77‘ rmechanism, 51‘—/=p—/-q

(d)

Case | + |F rz=5 (/’, =P, /’5"«*‘2, /’4.=-“Cf)

5+Z-——p+ci
rp +25 = /10+20 , tz =425
Case 22 if g = ¢ (1,25, r5-p, 13 =q)

s+l = prg
1.0 + ¥y =2.5+2.0, l5 =35

Case I l'f-/’z = P (/f, =35, 153 =¢, /’;ﬁaf)

5+/——-/0+<:]
(.0 +2.5 =1+ 20, 17 =15

mmbinincs Cases /, 2 and 3: /7

=09 OoR
Iz =/ 9 )%
;:5_6

%o be -a rocker ~raaéer mechanism, S+ /> /o.fc]

Case [ : /.[fg =35

s+ >p+ﬁ
I3 + 2.5 >1.0+20, tz >05 &)

also, because 1ty 15 the shorfest hink, Tz </.0 Gi)
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1.6

P1.2 CONTINUED

combipira (i) and (i) + Q5 < ry <10 (1)
Case 2 /F 13 = (
s+ > ptd
1O+ 1y >220+2.5 , 15 >35  Gii)
also, for assembly of +he binematic chain,
Stp +g >/
[0 4+2.0+2.5 51, | 1, <55 (iy)
wmbinirg Gii) and (iv) < 35 < 1, <55 (Z)
CGase 3 : /F 17 = p

s+ { > p+qg
1O +25 > 15 2.0, t7 <15 (v)

but For #his case, rp carnot be the shorfest
link, and theretore 1, > 1.0 (vi)

ombining, (V) and () 1.0 <1z < 1.5 (D)
@rﬂbfnfhﬂ (I)J (_ZZ-) and (_ﬂ)

05 <1z <15 O0R 35<1,<55
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1.7

P1.3

h=l0, 1 =3.0; /3-=25
(&) Fo be @ crank rocker mechanism, the input
link must pe the shortest fink
con3iderind g as the input link
St/ < ptqg

4 +3.0< 10+ 25, 15<ab

(&) 70 be a dracz( link rechanism, the base
link /en%f/’), by, wnust be the shortest /Jink
thus, 7 may be p, q or 4

Case 1+ /F f:?LﬂZ

S%/</o+c?

10 +13 <30+25 , ryp <45

also, for ty to be the lonaest ink, /t3 >3.0
- TJO0 <y <45

Cas 2 }//’; = o orﬁ

s+{ < pt+9g

10 +3.0 < 25 +17, Iy >15

also, for t7 fo be p org , !y £30
<

15 < 1y €30
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1.8

P1.3 CONTINUED

(¢c) Ffo be a change point mechanism : 5+( = P9

Case (‘' Ity =5

<5+/"-/o+¢]
ty + 30 = /[0 +25, t3=05

Case 2 : 13 = (

S+ ( =p+g
1O+ tg = 25 +3.0, /4=45

lase 3 14 = P or g

1.0+ 3.0 = 1y +25, r4=/5

combim'ncj CGases 1,2 and 3 : t3 = 05 0OR
g = 15 OR
g = 45

(d) o be a rocker — rocker rnechanisnt , S+ /> L+g

Case ! : 'y = S

rg +3.0>10+ 25, rg > 05

also, for 1z 1o be the shortes? link, Iy <10
05<r <10 (1)
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1.9

P1.3 CONTINUED

Case Z 4 = P or g

s+ ( >/0+c:]
L0 +3.0 >rg + 2.5, 75 <15 )

also, because ryg cannot be the shortest link,
4 = [0 (i)

combininoy (i) and (ii)7 1o<ry <15 (I)
(ase 3: 17 =/
S+{ > p+ q
1O+ ty >2.5+3.0, g >45 Gii)
also, For assembly of the kimernatic chaip,
S+p+g >
1.0+ 25+30>r, , g <65 Gv)
wmbinipg (i) and (i0): 4.5 <1y <65 (M)

wm/)im'ms (I)j(ﬂ')ahd(_m>: 0.5< 1z <[5 oR
45 <ty <65
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P1.4

7= 1 O0ecm ;13 = 2.5

(@) For Full rotatior of Iink 2
(D i

ro < 1z and /ﬁ/sgprz

G) o, < 2.5

mmb/‘n}n% () ? (l'f)) corclude //Z— £ 1.5

(b) />OS$/'15(£L 710 assermble trechani S

//’,/€ Iy + /3
42N p + 2.5, 2 270 5

Aror which We corcluds 5> 0
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P1.5

/’} = / ’0(,‘/’7’7 / /,2 = 25Cm

(a) for 44/ rolation of lLink 2 :
(;) (i)
2 <3 and  [n]< 1 -l

@ 25 < tz3 /3 2 2.5¢m

(ii) //r]/ { /% ’/”2

/.0 € 3 —-25, /%a 2 3.5

cambini/vzsb () é}”(z'a')} coricfude I% = 3.5

(b) /Oossibla to @sserrble rechorism:

[1 15 1y 413
/0 £ 25'/“/’% y /:3 2~/ 5cim

fromm Which We corrclude. /:37 = O
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P1.6

(a)f’aff" 3.5 crm
5=l =200} P15 =3 5,
(=t = T O G = /g = G0
(s+7 - 9. Ocrrm) < (/O*L‘? = 9.50)

‘ c/c‘f‘SS L four - bor rrechorism
Swce T 15 e imput Link | crank roctes

ch anﬂi /OOJ')’? v

(C) I3 = /1.5 ¢rm

o class ,ZZ foa/’ - Dor tNechHhariism
rocker — rocker
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P1.7

. crank rocker (a)
the input motion to the four-bar mechanism is the gear (i.e., crank) that executes full rotations

the output motion of the four-bar mechanism is the gear sector (i.e., rocker) that oscillates
between two limit positions

the gear sector drives a smaller gear that is rigidly connected to the agitator that undergoes
oscillatory motion and provides the washing action
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P1.8

crank rocker (a)
the input motion to the four-bar mechanism executes full rotations

the output rfmtion of the four-bar mechanism is the coupler point on the coupler that enters a
perforation in the film. The coupler point then advances the film by one frame
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P1.9

(a) n =06

furﬂf‘nﬁ PaI‘I’SJ 5 )

5//d}nc3 paiv, [

ro///'ncx pair, / ((&' = S5+ 1+ ] = 7)

2 dof /oal'rs, (62 = O)
/= 5(/‘7"/)" 2&; "&2

c: 3(6-1) —2x7 = |

) n=6
° %urn/r% pairs, o ;
® sll'd}'ﬂﬂ /)airs, 2

e ro//r'nospairs, % ((S', = 54 2+O=7)
* 2 dof pairs, O (62 -0)

m=3(rn-1) *Z&, '&'2
-3(6-7) —2x7 =
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P1.10

(b)

n=206, é1“7, &z"O

m=3(6-1) -2x7 =
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P1.11

(@) n=6

o furnina paivs, 7 ;

® .5/;'dr'rx3 pairs, O ;
¢ ro//in% pairS, 9] (&, = 74+Q0+0 = 7)
e - do//oaffS, 0 (&2 = 0)

m=3(n-1) - Z(1 = (z
= 3(6-1) -2x7 =]

(p) hn=8

furm'racg pairs, (0}
S/I'dl'l/'l% pairs, 0 ;

® ro//z'n% pairs, O ((S', = [0+ 0+t0 =/())
® 2 dof pairs, O (&2=0)

m=3(rn-1) “2 - (2
= 3(8-1) ~2x10 = |
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P1.12

(a) n=4
4 h,cmir% pairs, O
e 5/.:51,',1(5 pairs, 5 ;
e ro//f'm_s pairs, J (&,r— O+5+0=5)

e 2 Jof pairs, QO (&2'-’ 0)

m = 5‘(/’74) ~—2’d‘, -&2
- 3(4-1) —2x5

i

~/

- A?wever, there are 1Wo redundoent constroints
(ie., Ne=2)

= relative rotations betweer links 2Z and 3 ard
between links 3 and 4 are accounted for -ﬁfw'ée ( Chice
b); slidin [oalrs between links Z and 3 , and between
links 3 and 4 ; and +hen aqain by slidira pawrs
between links [and 2, [and 3, ‘and /:Dd4)

m = 3(/’7-/)-2&, “&2 + N = |/
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P1.12

(&)

~ CONTINUED

n =4
-furnincj /Oa!'rs , d,
5/1‘d:’rxﬂ pairs, 3 ;

.-,,o//;'nﬂ pairs, O (&, c Ot 340 __:__3)

2 a’m‘/oairs, z (&Z ::Z)

2= 3(/’7"/) "2&, "—&2
= 3(4-7) —2x3 -2 =y
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1.20

P1.13

(a)

n=4
e %urnim& pairs, 3
@ 5/,'57/,}153 pairs, O ;
e f_’O//ii’wS pairs, 2 (&', =3+ 0+ 2 = 5)

e Zda%/;a/rle (&'2-:0)

rn = 5(1’?“/) — £y, ‘“’&Z
= 3(4-1) 255 -0 = -/

- hf:?we Ver | there ave Htwo redundant cwonstraints
(/.e., /VI? = 2)

~ distances betweern Pase ol vots ot links

links
link 2 and 3, and base pivots ‘of finks 3 and4)

2and 3, and betwees, base pivots ot lnks
3 and 4 ave accoun ted 16/’ -fw}@ (ohce b
Zm’em

m//ir? Rairs betWeen links 2 and 3 , and be
and 4. It arid then acazu'n é)/ base /aivofs ot

o= '3(/7-/)-—2&', mgz -+ /V/Q = [
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1.21

P1.13 CONTINUED

() n=8

® %urm'ng pairs, 7

e :51:'@’[1%3 pairs, O ;
-]

f’o//z'ng pairs, Z (&', = Q+ Q0 +2 = //)

® 2 dof Pairs, d (&'21- 0)

m=3(n-1) ~2’8, ”&2
= 3(8-1) ~2«11 = ~1
~  however,

the above ca/cu/azl‘/jon' z’ncor,oarafﬁ ‘wo
redundant constaints (same as for F/.5Ca))
No = 2

m=3(n-1) - 2&, - g’z + /V,Q-F—ﬂ/
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1.22

P1.14

4 links, n =4

4 turning pairs,

0 rolling pairs,

0 sliding pairs, j, =0+4+0=4
0 DOF pairs, j, =0

no redundant constraints, N, = 0

Mm=3@-1)-2j-j+ Ny =1
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P1.15

4 links, n = 4

4 turning pairs,

0 rolling pairs,

0 sliding pairs, j, =0+ 4 +0 =4

0 DOF pairs, j, = 0

no redundant constraints, N, = 0

m=3("’"1)“2j1-j2+NR=I
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1.24

P1.16

3 links, n=3

1 turning pair,

1 rolling pair,

I sliding pair, j,=1+1+1=3
0 DOF pairs, j,= 0

one redundant constraints, N, = 1

m=3m-1y-2j-j,+Np=1
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1.25

P1.17

4 links, n =4

2 turning pairs,

1 rolling pairs,

1 sliding pairs, j, =2+ 1 +1=4
0 DOF pairs, j, =0

no redundant constraints, ¥, = 0
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1.26

P1.18

@) n=5s; &,56; 82——:0

/V,Q = / (Ceﬂ#er - /‘o "Ce.n/‘t#’ a//sfancc,

betl \Ween Os 5 & accounted ‘or
/enosf’h of /mk S5 AND /eracg%s

of 10,050 040 f e

m=3(n-1) - 2, (et MR

=3(5-7) —2x6 -0 + [ =/
b)) n= 6, &, = 8 QZ’O
/V/Q = Z (Cen%&r‘fLO'Ccr?fel’ distance
betweer s £ £ accounted £or

lerath of /ank5 AND  fenaths
MB ‘U% . "o § I DL",;\

similor nfz;.s(-;r/'-zu‘r\&5 Aor /g,ws#u
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P1.19

(a)
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P1.19

(6)

CONTINUED
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P1.19

CONTINUED

(¢c)
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1.30

P1.1 9' CONTINUED

(d)
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1.31

P1.20

(a)

AT
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1.32

P1.20 CONTINUED

(c)
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1.33

P1.21

Uz
O/O ;jly’rr)ar}/ Iws) ec/')al’?lism 05
Lef? coan ate :

base [ink ¢ rOBOJO = [/.8crm j
link B /’086 = §.00crn ; link Q: tgy =433 .

link 10+ 1o, H = 7.79cm

i %1’7 f 6003!'2_6{‘6 ;

bpase link /6507 = 6.50 crn’
link 5 /’56 = 4.50crn , link &' 1pp = 3.00cm)

g
link 7- /57F = 2. 90cr
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1.34

P1.00

O, Og
7

Left F F?/}ah f
cograte G | N cogyih ate

Left co%naz‘e’ :

base link: /’080/0 = /2. 0cr

link & FO = 6.00cr»; link 9: "6/; = 5,00,

84
link 10 ’6 H Z D P

Rioht cognate

base link - /2;507 = [7.0crn

link 5 lo.£ = 12Tcm; link & - = 8.49 crr;
link 77 lo_ g = 7.07cm
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P2.1

4 / /
Conﬁ'cjwaﬁ on 2 \3\ / Y
N\
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P2.2

Cbnﬁosuraﬁon 2
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P2.3

Mechanics of Machines 2nd edition Cleghorn Solutions Manual

2.3



https://ravanbooks.com/books/9780199379910-solutions

24

P2.4

Cd) Lt posrhon /: /:rruf 50051760/’) 2
(88=200°) =20°%)

€z2)
:-_'-Z e
) 6?2 ©

200°

!

7[‘01’ Lot Uit %wmef‘ries

' oy Vy /6. 100
/53/ = 4 - 20; 1% . 202100 50rpm
Y 7Y, 6.0

—_ ——

(b) rotational speed of lirk 3 s zero wher Gy ond Ug
have the same direction

case /: (7;1 - cAse 2 ¢
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(a)

)

P2.5

6eom€“h’}¢5 for which Ve/oc:"fy of link 6 is Zero
(re., limit posi-h'ons)

- \'ﬁir!nl lirmit 6eome*ry

L . . W W, W . . .

9;) = cos”’ ( ’?}‘202 /"0209) = cos ™/ (3‘0/6'0> =53.19

{27 _

)
8, s3¢0° - 8, =306.9°

(-Jﬂé' and (}Z have the sarre directiorn

._.._52% _ B
/ gw"“Ci' ' OE’* = e
/ *
y g Az ort 2
1 JTYe &m0 1% on 3
26 Jé* 6’2 3
v
g Oz%__((“ﬂ‘fa g,=0
/ - >
17 ? QL\\ 4 W,

- . ' /“A o .
- - . A0z g
Oy = "4z O le] Ta5 o, (6,1, (651 20, z

/02*/';/0-;*/':"/:9#03 /@3/:@14.03 A, 0, /62/
Tax 0
a3 Y3

3.0 - crry

x 10.0 = 150 coc

=00 FETED

o gk ~ ,
simitody ot O =180°, (U =105 [ = 975 3
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2.6

P2.6

/ 1 / g;Secvrr} el ries

o = sip ! o 30

b= 130 % 5 ’300

N § .‘56#;’1

steoke = ZbH

i

/’3-0(!’7’7

180° 4+ o =2/0°

@) _ o
4% = 360° A - 330°

T A A

(c) @ = QO ¢ or 270 “ When link O is

pure framslatior
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-~

2.7

P2.6| CONTINUED

( (:'/ ) /‘“}’?()/ 1Oy / o e // l’r:(/(,{f;fe-j /f/() oro {a / TOFT © / //'n y 7

9 | - g o rad o 180° o ©
/&Z / g 8. O Sec. 1 el = 4{/{j A(-’C
- zo’ )
Lirre faker %é“%d( = () PO e
stroke
aVer éfj{: 5 pxeed to fefd = /_/;075 P
(1e. 7 aée)
/’3‘0(.‘}';‘? CFFy
= eI 4 Iy B
0,2625,}36 4/' / Sl

(e) rrmolion fo rx'cshf e Uires 2400/’0/‘21‘//'0;"} of fink 7

240"
firne takery o7 = (O sec

158 Ve

' 5/‘/’0{’2
L @verace ved Ao ofl = D —
Averag: gpeed o A riof Firme tater
i /-3-0 Cfﬁ. ~ -~ 4 C,?'M)
T 06245e © F1O sec
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2.8

P2.7

1= 8C0wnr 5 r; = 2. Ocr r3 = 40cir St = 7.0

6, - 400 22 cw

[ .2 +lrz+r3)"—r,?
o, = cos = 57.9°
20ty +#3) #,

ol

-~ 2 -
!;Z+(r.3”rz)—f4z
oty = cos = 53.6°
2(rz-r2)r

" 2 -
- Cryrm) +rg
ﬁr = 05~/ = 46.6°
L 2/7 g .
2 Z Z
L At s ) ey
/62 = cos = 133°
2r, ry ]

AGz = 180° 40ty —of, = 175.7°; AGy=f -, = 333°

. 4 Gy
(a) (@zava )cw = . = 756 ;:acd
(046:/6,)
. AGy
(b) (64:3!/%)(—6“, = = 722 ,;jj
(Zﬂ’ - 06, )
2
@ Tp = -4 _ ;o5

AG,
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2.9

P2.8

NENNNNNAN ¥

‘ rad
Vi = 2.0cm; 15 2 5.0cm, 13780cm, &= 30 sec CW

o{*—-"‘(,” ), -—!(2'0 = 3q°
;= smin Fat s S 5.0+8.0 8.8

oo = o (2 ) = as8°

AGz = 180° +d; —A, = 2/3° = 372 rad

”, /
5, = [(/’2 + ’%)z—/’/z} = [(5.01‘ 8.0)2’2.02]/2 =285
52‘[(”-3 ’/’Z)Z'CZJI/Z = 2.24 ¢

Stote = 5,5, = [2.85 ~2.24 =10.61 crrr

(&) Strobe o
(04—{; 2 v >”"3”+ B (27( ~4192> T2 s
&,
() Strokte
s C,
<0;’&V6)/8# B Agz/ ; = 856 £
z
N B
c) 7o = i ad /.45
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2.10

P2.9

(a) //rn;/‘ ﬁeorﬂeﬁ/ef ol
(le., U u)

rrreess &7/ 8Srr

/05 = ’; #2~5C/"n

(D)/ /3/ (&e), =135 °

) (D), |
/ N

(6,) =350 ' y

1357 5 3/45°

(b) strote of C = strote of /D

- ?{2["2 60546"]} = 7.07cm
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P2.9 CONTINUED

(C) Yirne 1O rroue belWeerr  {irri# /0051'7‘/'@*':5 :

pd = D moad
(92 _r_e_zg’_ = C. 393 sec
ﬁ}/arm\e 5/)(60/ o Fhe feoff = s7roke
AF
— 7,07 o - /80 Croy
0. 3935 __ Fe<
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55 = O Whern link 2 is /Derf:emdfcu/ar 7"0 limk 3

[
‘A8 [r ¢ _(r 2}2
(‘92), = fan ™! _ = fom-l (0233) (OZA)
‘0,4 ro, 4

[5.02 —502]%

= ton~! >0 = 53,/°

(&), = 360° - (&) - 3069°

(b) % = (O Whenrn mecharism is 1

limit  posifions  (le., G =0, 180°)
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P2.10

CONTINUED

. - . .
(C) /&BIBB / = / 2 ‘r-B,BB 63/

<5C _ .
B,B_a 0 When FBIBB = O

the corrcspondir»a values of 52 are
O, 53.1°, 180° 306.9°
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2.14

P2.11

(z2)

_, [ 5.0 o
A, + 20°= s '(g‘,g = 336,

Gy, = 1807~ 33.6° + 20° = /66 .4-°

o - /.0
O{Z + 20 = &S / g’“b) = 60.40

i r——

6, - 360° - 80.4.° + 20° = 299.6°

(b) %riar\oS/e D, C,0

(/5; - 20°) + A+20°+90°= 180° ; B, = 76.4°
33.6°

/?‘ianﬂle L, Cq 02_"

(/_D,L—zo") b AyH20°+ Q0= 180° ; Fr = 29.6°

80.4°
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2.15

P2.11 CONTINUED

(b) between &, é G, Vink 4 rotates CW

! Y4

_ (@z - @/) 299.6° — /66.4° R

= X

) 8.0 /80

Al

= (729/ See

R

A

g
—-3

x

0.729 s /80

: | 29.6° - 76.4° W _
(@)ZN%)CW i l /
=280 27 (Gam),,, =281 2

c .
(c) because c?z‘pl‘%:zﬁa UZ?JDa Ca

, C ]
- aD’Dé' = (0 Wher either
93:00/ UBIDB=O

6,3 O lirmit posiﬁon-?
(part (@)

paorallel to D, C

gam/oéfe set of Walues Wwhen @503”'0 :

G, = 50° , 166.4°, 230°, 2996°
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2.16

P2.12

c . .
(&) s{nce &‘0103 = 2/2303 53 y Then
C = ’
60103 - O Wber) H

@ rp n, = o ( re, limit Fosh‘ions)

0’ )05
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P2.12 CONTINUED

(i) 6’,—;0 (/'_e,, pure translation of [ink ':"3)

@.),

0, D, = (12.0%+ 4,02)%’ = 12.65 crn

B _, /o, 8
e et (28) _ g

"0, D,

(6’2)3 = of+/g = 85, °
(62), = 360° -5 +of = 311,7°

mmp/«:ﬁ’ set of values of 6’2 when cﬁc =(0:
(v
18.4° , 85.2°, /98.4°, 341.7°
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2
15t + 17" - (- 1z)
;éh, = s
z Zra iy
2
LB er)
Doy = 05
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. 2 ~ 1 0

¢ =  eos! : = 80
trun }-
3

-V, — )

= ~1 2 / o

¢m'a)c o5 [ = [Z20
"3
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r; = 10cm ;172 2.0crm
/”éﬁ/Qcm/ @’8-0(m
2
A R
2 2 _ 2
I ECAR AL
¢ = cos
Zr3 4
2t ( )*
A .
qb - = cos !
27
L \Bir et - (i)
Brox = O3
x 2r3ry J
& 1 e | |
rrax
(ddecy) 70{ _____ |
|
60 |
i
50 :
40 ¢m5n 1
30 ! : :
', 180 360

52 Cde%#’eeS‘)
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P2.16
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2.22

80

°™\

D

examination ot kinematic pairsi

/-Z’Z. 7 Pf)4 / }?,3 2 P6/4’/ /%)‘5; Pﬁ'}é 2 ﬁ;é

aﬁ/ﬁcaﬁons of /efnne;)/ s Theorem ¢
t2,4° 72, Fa ¢ f2,3, =y
175 %5, P4 f 6, P56
73 2,5 £ 4, 3¢
j%,é" /?;41 PI,G ‘?' @—5) /05;6
Bs: e, Bat Bz, B
/06 d @/62 @;3 £ /?)6 7 /?,2

%/5: @5 4 /g/"‘ ;fi /%)6/ /%6
P s /2,5 /26, 136 f /25, Bs
4
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P2.18

3,6 5 %5
[
2
B B
6.0cm ’
S 7
f; 32 on 2
&2 2 p Bz on 3
9 2
j 2 @, s 4
/‘é N\
L \ [ l
o 2 4 ¢
3
|
74

[

exarmiration of Eineralic pa/rs
PZ, /54"'3 ,06; @;4:/04;
23 s, /%6

apphcafvons of fmn s Theorem :
RN 3, /% 4 ¢ ey

2 ! @)4
P /?,5 P-B; -355 1,6,/056
& Be: Bs, I5e ¢ /’g » A
PZ,—B-' e, R3¢

23,6 g 3,4) /0; 6
Bsi Bs, Bst Bz Fs
26 Bs, P ¢ A2, fe
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P2.19

A0
KN
Q
3

~

LS A ...

T T 77T T T T T T g T T
/
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P2.20

2.25

fla@co
e
e i
/3,3 @ oo

LU WA e v e e

NN NN
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2.26

P2.21
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2.27

P2.22

Mechanics of Machines 2nd edition Cleghorn Solutions Manual


https://ravanbooks.com/books/9780199379910-solutions

2.28

P2.23
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2.29

P2.24
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P2.25
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2.31

P2.26

(a) ri= 4

-fu'rn/m;) pairs ' 2 &I =p+/ =3
s/:dinos pairs i |

fwo deﬁree: of freedom pairsi 2, (SZ =Z

m=3C-1) -2&, ,&2 = 3(4~1)-2x3 -2 = |

(b)
-~
3,4
4
!
3 Byon2
5
% - fé\\\\ P;fg
/
1,2 AR
| !
§ e @
2.4
/] 4@e° )
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P2.27

(b)

., d/ /z‘
i S ar
: T e
%W\% M‘K‘Mm h, Pz
- i,
\”M‘“w\- ‘.‘.
- Nu"“*m " “-_
\\2 A\
l' 2 g,

@ » =5
Eiriensolic /0@/'1’.? N
Furnd p 4 ~
stidr Ni} V&=

Fo///':%xi U

2 dofi g gz:/ AN

/”)’)Ob/‘//' '/)/ 3
rm=3C(n-1) - 2&, &2

i

-5(5-1) -2x5-1 =
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2.33

P2.28

(2) Kinennadic /ozw'rs :

. S‘//a’l'h% d /

. al'urnf'ntﬁ: 3 "'6',-:*/{-'3/—0 ::4

. rio///nasz Y, ]

° 2 da/ d '3 )‘ (S.z ""‘5

1no. of fnks: &5 ;s h=5

mob:’/}f‘/y o= -3(}’)«/) —»2&', _ &'?

=3(6-7) " 2xd -3 =/

() see a’/aay-am
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2.34

P2.28 CONTINUED
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2.35

P2.29

(a) no. of links + =95

Ore a/ecyfee o freedor /aairs ’
4 ‘/urninﬂ

/ S“/J'C/;/“la
Ofollincs &, = 44+/+0 =95

+wo d@vﬁrze of Freedorn poir i [, (g'z = [

(riobi Il y !

m=3(n-1) - 20 ~(2 =

r(n-
(b) no. ot jnstantaneous centers ' g Z = /O

(7 instantfaneous centers are c_y'vzn)

" no. of instantaneous centers +o be Found -

/10 ~7= 3

~ by ins pection, instantancous centers to be

found [?)4 ) /?/5} /%}5

—~ See c//acsram
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P2.29 CONTINUED

L A5
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