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BAHASA MELAYU 

Senarak empat (4) kegmaan gear besezta contoh. 

Sebuab motor memecut beban 550kg dengan pecutan 2 m/2 melalui sistem gear 
Sepeai dalam Rajah Sl(b). Beban diikat p& tali dsn dililit p i l a  gegendmg yang 
mempunyai garis pusat 1.5 m. Gear bagi syaf gegendang mempunyai 200 biangm 
gigi dan gear bagi syaf motor mempunyai 20 bilangan gigi serta gear A mempunyai 
40 gigi dan gear B mempunyai 80 gigi. Gear A dan B berada pa& satu shaft. 
Kecekqan sentthan gear adalah 90%. Jisim dm jejari kisar masing-masing adalah 
Sepeai berikut: 

Tentukan daya kilas yang diperlukan unhk menaikkm beban dengan putan 2 m/s2. 
Geserandiabaikaa 

(16 markah) 

Senaraikan tiga (3) kelebihan tali sawat -V dan tali sawat segerak 

Jejari kisar (mm) 
100 
500 
IS0 

Syaf motor 
Syaf gegendang 

Sam sistem pacuan terbuka tali sawat rata digunakan dalam sistem pemacu pam air 
yang menghubun- dua takal pada jarak 1100 mm. Taka1 pada syaf motor elektrik 
berdiameter lOOmm berputar pada kelajuan 25 putaran per saat. Diameter takal pada 
syaf Pam air adalah 50mm. Pekali geseran antara tali sawat dan perm- takal 
adalah 0.3. Ketegangan maksima yang dibenarkan ialah SON. 

Jisim(kg) 
250 
1100 

( 0  
(ii) 
(iii) 
(iv) 
(v) 

Syaf gear A-B I 250 

D a p a h  nisbah halaju takal 
Kirakan sudut sentuhan tali sawat 
Kirakan kuasa yang dhmtar oleh tali sawat 
Tentukan ketegangan awal tali sawat 
Tentukan nisbah halaju tskal jika gelinck tali sawat t&.l& 5% 

(14 markah) 

Temgkan tentang keseimbangan statik dan keseimbmgan dinamik dan berikan 
dua (2) contoh bagi setiap satu jenis keseimbangm tersebut. 

(6 markah) 

Sebuah aci yang berputar daunjukkan dalam Rajah S3 (b) mempunyai j i s h  A, By C, 
dan D dengan jejari masing-masmg adalah 125 mm, 150mm, 250 mm dan 80 mm. 
Jarak antara satah-satah bagi jisim yang berputar dan sudut antara j i s i  B dan C 
adalah seperti dalm rajah. Jisim bagi B dan C aMah masing-masing 200 g dan 450g. 
Tentukm nilai jjisim A, jisim D dm sudut bagi jisim A dan D mtuk sistem berada 
&dam keseimbangan sempurna. 

(14 markah) 
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5% (a) Sen& dun (2) wntoh bagi geseran statik dan geseran dinmik. 

Sebuah jek skru benang persegi digunakan untuk rnenaikkan beban seberat 350kg. 
Jarak antma benang skru adalah 5mm dan diameter min adalah 12.5mm. Pekali 
geseran addah 0.4; 

(0 
(ii) 
(iii) 

Kirakan kecekapen skru jek apabila beban dinaikkan 
Kirakan daya kilas yang d i p e r l h  untuk menaikkan beban 
Tentukan magnitud daya yang diperlukan, jika pemegang digzlnakan untuk 
meoaikkan beban dengan jejati 350mm dari pusat benang 

Nyatakan aplikasi bagi mekanisma engkol gelangsar untuk setiap penyongsangan 
pertama, kedua, ketiga dan keempat. 

(4 markah) 

Rajah S5 @) menunjukksn dalam sebuah mekanisma engkol gelangsar dipmkm di 
dalm enjin wap. Pantang OA engkol dan rod penyambung AB adalah masing- 
masing lOOcm dan 400cm. Engkol 'OA' berpusing pada satu paksi tetap '0' 
mengikut arah jam pada kelajuan 200 rpm pada sudut awal 40". Dengan melukis 
gambarajah halaju; 

(0 
(ii) 
(iii) 

Dapatkan halaju linear omboh B 
lChakm halaju sudut link AB 
Tentukan halaju linear titik P yang terletak plda jar& 80 cm pada rod 
penyambung dilanjutkan 
Tentukan halaju cengkamm pada pin A jika diameter pin adalah 5 cm 

(16 markah) 

Rod seragam nipis, AB yang ditunjukkan dalam Rajah 56 @) mempunyai jisim 2kg 
dan membawa jisim tertumpu sebanyak 4.5 kg di B. Rod digmtung pada A dan 
dikekalkan dalam kedudukan rnelintang oleh dua pegas berketegangan K1=2kN/m 
dan K2=3.5kN/m pada C. Kirakan fiekuensi ayunan. (Abaikan kesan jisim spring). 

- SOALAN TAMAT - 
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List four (4) uses of gem and examples: 

A load of 550kg accelerated by a motor with the acceleration of 2 m/s2 through the 
gem system as shown in Figure el@). Load is tied to a rope md wrapped on a dnan 
with a diameter of 1.5 m Gear for the drum sha$ has 200 number of teeth and gem 
for motor shafl ~ Q S  20 teeth and the gear A has 40 teeth and the gear B has 80 teeth 
Gem A and B me on one shafr. The gems eflciencies are 90%. The mars and radius 
of gyration of each me as follows: 

Detemine torque required to raise the load with an accelerarion of 2 ds'. Fricton is 
ignored. 

(I 6 marh) 

List three (3) advantages of V-belt and synchronour belt: 

Radius of gyration (mm) 
100 
500 
150 

Motor SIX# 
Drum shaft 
A-B gear shaj@ 

An open belt drive systems uses flat belt in water pwnp drive system connecting the 
two pulleys at a distance of 1100 mm Pulley on the electric motor is lOODun in and 
rotates at a speed of 25 revolutions per second Diameter of the pulley on the water 
pump shaft is 50mm. The coefticient offriction between the belt undpuNey su?$aces is 
0.3. The maximum allowed tension is 550N. 

Jisim&& 
250 
1100 
250 

Find t k  speed ratio of the pulleys 
Calculate the belt angle of contact 
Calculate power trmtmitted by the belt 
Determine initial tension of the belt 
Determine the speed mtio of thepufley ifbet slippage is 5%. 

Explain about the static balance and djnamic balance andgive two (2) examples 
respective&. 

(6 marks) 

A rotatring sm is shown in Figwe Q3@) has a mass of A, B, C, and D with each 
radius is 125 mm, 1 5 h ,  250mm and 8 h  respectively. The distance between 
planes of t k  rotmeng mass and the angle between the mass B and C me shown in the 
figure. The mars of B rmd C are 200g mrd 450g respectively. Determine the mass A, - - 

D and angle of the A and D for the system in perfct balance. 
(14 mark) 
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List two (2) examples of static frieion and dynmnic friction. 

A s q m e  thread screw jack wed to raise a load of 350kg. Distance between the 
screw thread is 5mm and the mean diameter is 12.5mm. The fiction coeficient is 0.4; 

Calculate the e f~ iency  of the screw jack when the load is raise up. 
Calcdate the torque required to rake up the load 
Lktermine the magnitude of the force requimd f the handle is wed to raise a 
load with a radius of 350Dvnfrom the center line 

(1 6 marks) 

Stute the application of slider crank mechanism for each lst, 2nd, 3rd and 4th 
inversion. 

(4 -w 
Figure Q5 (b) shows the Slider Crank mechism used in a s tem engine. The length 
of crank OA and connecting rod AB is 1 0 h  and 400nn respectively. Link OA 
rotates clockwise about '0' at 200 rpm with starting angle is 409 9, drawing the 
vetocity diagram; 

Find the linear velocity of piston B 
Calnrlcde the angular velocity of link AB 
Determine the linear velocity ofpoint P that located at distance of sO cm on 
the connecting rod extended 
Determine the rubbing velocity at pin A ifthe pin diameter is 5cin 

Explain aboutpee vibration incl&ing their example. 

A uniform thin rod, AB shown in Figure Q6 (li) has a mass of 2 kg d carries a 
concentrated mass of 4.5 kg at B. The rod is hinged at A and maintained in the 
horizontal position by two springs of stzf)?tess Kl= 2 W/m undK2= 3.5 W / m  at 
C. Calculate the frequency of osciZZation (Neglect the effects ojthe spring mass. 

- END OF QUESTIONS - 
5 

(1 5 marks) 
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List of Formula 

1 - Linear velocity at the contact surbce of gear, @Nl = a2N2 

2. Equivalent Moment of Inertia, I,, = [ IA +:) 
N2 - dl - fl 3. Velocity Ratio for belt drives, n = - - - - - 
Nr d2 f2 

Belt tension ratio for flat belt, 

5. Belt tension ratio for V-Belt, 

6. V-Belt type force balance, = - 
2 sin 

7. Power for Belt Drives, P = (1: - r ) v  
8. Centdbgal force term, T = dy2 

9. Limiting Angle of Friction, tm# = = P 
R N  

P 10. Inclination of Square M e d  Screw, tan a = - 
ad 

11. Force to moving up or lowering down, P = w tan(# f a)  

12. Efficiency for Square Threaded Screw jack , q =  
P 

tan(# + a) 
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(vd2 13. Radial component of acceleration, aL = w2 (BA) = - 
BA 

14. Tangential component of acceleration, dm = a(BA) 

15. Newton's Second Law of Motion, M, = I,B 

d 
16. Principle of conversion of energy? -[TX + T .U] 

df 




