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13. Write the statements of the Pappu’s Guidinus Theorems

14, What is self-locking condition in simple machines?

15, State the mathernatical expression for equivalent stiffness of helicai springs
connected in (&) series and {b) parallel using diagrams as required

Section €

Seven Questions of 10 Marks each of which any 05 m.r.._mmzo:m to be answered

16. An inclined truss shown in Figure is loaded as shown:

Determine the 3mﬂ;wm. and _jmm::c.a.m...own.,n:m.wom.nmm in the members BC, GC and
GF of the truss by using Method. of Sections.

17. A screw jack has sguare threaded screw of 5 cm diameter and t cm pitch.
The coefficient of friction at the screw thread is 0.15. Find the force required at
the end of a 70 ¢m long handle to raise a load of 2000 N. What is the force
required if the Screw Jack is considered to be an Ideal Machine.

18. Determine the polar moment of inertia and radius of gyration of the
Composite section as shown in Figure about centroidal z-axis

10 M
Fig.

19. The law of a certain lifting machine is :

mr$+m
=z

The velocity ratio of the machine is 100. Find the maximum possible mechanical
advantage and the maximum possible efficiency of the machine. Determine the
affort required to overcoms:the machine fricticn, while lifting a load of 600 N.
Also calculate the efficiency ‘of the machine ‘at this load

20. A'train moves along a straight lire and its acceleration *a’ which varies with
time Is given by a=2-3t. After' 5. seconds from start of observations, its velocity is
observed to _u..m”..u..o m/s: After 10 seconds from start of observation, the train was

at 85 meters from the c_.‘ n. Determine
(a) Its acceleration and vefocity at the time of start (4}
(b) Distance from the origin at the start of observations (4)

(c} The time after start of observation in which the velocity becomes zero {2)

21. (a) Derive the expression for Moment of Inertia of @ hollow circular section
about its dismetar when the center of the main circular section as well as that of

the cut out circular section coincides with each other. (7)
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