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Note: 1. Answer any FIVE fulFytiestion 's',/choosm INE full question from each module.
2. M : Marks , L: Bloom’s level , C: Cof\i'se outcomes. A o Z,
3. VTU Formula Hand Book is permzt% /\(\é ;;e’
Modulex- 1 ¢ M| L C
Q.1 | a. | Explain classification of force syéte}mwnh neat sketches. A \/’ 10| L2 | CO1
QY &> ¥
" i||b. | Two forces of magnitude 240N aid 200N are acting at a point’O as shown | 10 | L3 | CO1
|7 | in Fig QI1(b). If the angle> ketween the forces 1$/60°0 determine the
magnitude of the resulélh& forces. Also, determn}ea he\hangle B and v as
shown in the Fig Ql(b)
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Q.2 | a. | State and Prove Varig,rftfnv’é‘a\fheorem of moments. ¢ % 10| L2 | CcO1
d\\ /’(D 4/\
b. | Four forces and a couple are acting on 4 lamfna as shown 1n/<FIg Q2(b). {10 | L3 | CO1
Each block is ff\s&uare of side 1 m,, Findsthe position of: res\ltant with
respect to pomt\ 0\/7 ¢
Fi =5kN, F2— OkN F3—50kN'\F4=3OkN M= 5 nt’
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2 Module-2
Q3 | a. | State and prove Lamils theorem. 5| L2 | CO2
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b. | Find the reactions from the inclined plane and tension in the stg/ng for the | 5 L3 | CO2
arrangement shown in Fig Q3(b). Take weight of the ba1)~as\5\00 N.
. Vi
c. | Determine the reactions at contwpomts for sphere A, B anef /Q’ as shown | 10 | L3 | CO2
in Fig Q3(c). 2
Wa = Wg=4kN, WCZ{ \kN da =dg =500 mm, d. & §00mm
«\/* 4
Q.4 | a. | Explain different types QQ ads with a neat sketch N /5915 | L2 | CO2
N V4
R/
b. | Find the reactions at \beh the supports for\ the’ beam shown below in| 5| L3 |CO2
y D
Fig Q4(b) P Y4 O J /\Q\\.
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K% Find the reaction %t‘all supports of the(/composne beam loaded as shown | 10 | L3 | CO2

in Fig Q4(c) q)
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Module — 3 /g\;v
Q.5 | a. | Analyze the truss shown in Fig Q5(a), by the method of Jomf\ 14 10| L3 | CO3
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b. | Find the support reactiofiy dnd forces in members B({;\CF EF and CE of | 10 | L3 | CO3
truss as shown in Flg/Q\é(b) /
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Q6 |a. |A IﬂOCk of weight 50 kN 1§’ke;gt/1n equilibrium 69<3Nedge as shownin [ 10 | L3 | CO3
Fig Q6( a). If n=02 foQ;k 1] surfaces and wedge has a weight of 5 kN. |
Determme the force P/ne sary to cause /a’fendency the block to move !
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L
What is the minimum value of P in the system such that the “750/N block | 10 | L3 | CO3
is lifted in Fig Q6(b). Take p = 0.2 for both surfaces @w\\)
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~Modiile — 4 ALY
Define : A\ %4 6 | L1 | CO4
i) Moment of inertia ii) Radu] of gyration iii) Polar moment of inertia.
,«’\ 67 £9
Explain perpendlcula&%mtheorem. “Q; 5)/ L2 C,O4
Determine the IQQJQeﬁt of inertia about the horiZontal centroidal axis for | 10 | L3 | CO4
Fig Q7(c), showubelow "\)
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Derive an exg\es@mn for centroid of a\s\mimrcle from first pr1n01ple |6 [+L2 | CO4
(Q\\ LR
Explain thedfollowing terms : 1) ;Centroid i) Centrol ax1s 4 | L1 |CO4
«\Q \f\) A \),\
Locate }\h/e centroid of shaded sarea shown in Fig Q8(c) with respect to [ 10 | L3 | CO4
"4
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Module - 5 N
. . A \.)
Q.9 |a. | Define the following : < 4 8 | L1 | CO5
e i)  Angle of projection @ ? ‘
o ii) ' Horizontal range G\y
iii)  Vertical height /j <N
. . . \—\/
iv)  Time of flight 5\¢
b. | A burglar’s car starts at an acceleration (0f 2<m/sec A police v1g11ant‘ 12| L3 | CO5
party come after 5 secs and contmued”’to 1ase the burglar’s car/w1t];u'
uniform velocity of 20 m/sec. Find the t}w taken in which the police \?a/n
will overtake the car. & \/\ ¢
/e INd /&) 8
€ \OR Ar 7
Q.10 | a. | State D’Alembert’s plmcqﬂé aﬁ’id write significance of its” structural | 8 | L2 | CO5
dynamics.
’ A’ Q
b. | Two weights 800 N (and\200 N are connected by évt\bréad and they move | 12 | L3,4 | CO5

along a rough horlzon’fal plane under the action of a force of 400 N
applied to 800 ’N/Vvelght as shown in Flg«Q{(S(b) The coefficient of

friction betvv’eeflxﬁldlng surface of ?e/ \{ﬁ\elghts and plane is 0.3.

Using D’ Alemibert’s principle, determi thh“e acceleration of the weight
Y4

and tensro\n\ﬁ the thread.
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