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Engineering Math in Action: FM 103 Total time: 30 mins
Quiz-2 for section-L1 December 07, 2023

Full Name: U e o ————— ——

Instructions You miust not be in possession of any cheat sheel, notes, of elecironke deviees like laptops or
cakulators issnde the evamimation hall Show all steps leading to your final answer fo receive any oredit fer
vour salubon Merely stating the final answer may not fetech you any credit. The maximum score allotted 1o
e b guestion e mentioned i the square bracket on the right margin. Maximum score lor Lhis quiz Is 15.

c======ss=sss===c===c=a==5TART OF QUESTIONSan==cc=cccznssmsss=s====
! F"h-n- .”“ direction field for the differential equation §' = —p. (4]

T Reoniting @4y Ja.
3 |y 1Ay ¢ AT A

Vi ]-ve] +w '
=Y DY I ps P i
A | ke ] Fee 2

|| 4uve VL

2 Write a secund-order linear differential equation with constant coefficients using mathematical notations. [3]
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1 Find the slution 1o the system of lincar difforential equalions
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with the initial conditions x(0) = 1 and y(0) = 0. |4]
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L Solve the ODE y= - 4" + 3y’ = 2y = 0 with the initial conditions wl0)
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Hints:

Question 1

» Consider ordered (paired) coordimates (y,t) im all four quadrants.
» Cospute and tabulate slopes at each of the above coordinates.
s Draw the slopes as short line segments to populate the slope field.

Question 2

® Make sure to represeat sach torm of your exazple using standard mathematical neotatiocm.

Question 3

s Write the mystesm of equations im matriz-vector form.
# Compute the sigesvalues and eigenvectors of the confficient matrix,

« Write the gogeral solution by using the principle of suparposition.
# Apply the initial conditicns and vrite tha full sclution for the given system.

Question 4

s Writs the characteristic equation for the given probles.

e Fipd the roots of the characteristic polymomial.
» Investigate the nature of the above roots and sccerdingly write the general form of the full

solutien by spplying the principle of suparpositica.
» Apply the initial conditisas and write the full solution for the given differeatial equation.
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