JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT
TERM 3 EXAMINATIONS-2024
Ph.D. (Structural Engineering)— I Semester

COURSE CODE (CREDITS): 18P1WGE101 (3) MAX. MARKS: 25
COURSE NAME: Research Methodologies Including Quantitative Methods & Computer Applications
COURSE INSTRUCTOR: Sugandha Singh MAX. TIME: 1 Hour 30"§§'nutes
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1. Write the equation of motion of the following systems in terms ok Ve %ﬁ‘isplacement, u,at

point B. Assume that the mass per unit length is 7 for the follo;s;i &Qi:m [7 marks]
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2. What is the Dynamic Magniﬁcatidﬁ‘;;i@:})\"f (DMF)? If a Single Degree of Freedom (SDOF)
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system, .with stiffness, &, mas§, vqi;asﬁﬂamping constant; ¢, damping ratio, ¢, and natural - .

frequency, o, is subjected)f (gpliﬁ onic ground displacement, u,(t) = g sin Qt, derive the .
formula for DMF and p gé’fttiﬁgdationship between frequency ratio, #, and DMF.  [5 marks] -
3. For the MDOFéSﬁtgm;&gsfi?en below, assume, M=I100 kg and K=2000 N/m, find the
following: &, ~ [8 marks]

a. Massﬁ*Mg_:criig:;Stiffness Matrix, and Equations of Motion. (3]

b. Modal Ff;é;quencies and Mode Shapes. [5]
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4. The motion of block in a box is ex'cife;d by P(t) = 100 sin(20xt). Develop the equation of
motion for the block. For what range of stiffness, k will the amplitude of steady—state relative

displacement of the block be less than 0.01 m? [5 marks|
P(t) = P, sin{Qit)
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