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: ~ MAT 5B 08—DIFFERENTIAL EQUATIONS :
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' : ‘ Section A v

Answer all the twelve questions.
Each question carries 1 mark.
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2. Show thaty = e~ is a solution of the differential equation -d_tf -y=0.

3. Write the 2-dimensiohal wave equation.

4. Show that the equation __yg_x_%x_d_gi is exact.
v :

: t d*
5. Find the order of the differential equation : dxzy +2y =cos3t.

6. Find W(t,¢ 7). L

4 dy

+5y=0.
&
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- 7. Write the characteristic equation of the differential equation E;zl =

2 2
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9. Find the general solution of the differential equation oA +16x =0.

10. When we say that a function is odd ?

v a!
11. Solve: Ey+y2 =0.

M i1 8
12.uds [Z] is an eigen vector of the matrix‘ [2 —l]' Justify your answer.

(12 x 1 = 12 marks)
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Section B

Answer any ten out of fourteen questions.
Each question carries 4 marks.

dy 6 dy

lve :—> ———+9y =0.
13. Solve : 12 dt - i
; v
14. Find It ————|
5 s‘o‘(s2+4)

15. Find the Fourier coefficients corresponding to the function f()=1,0<t<2m

16. Find the interval in which the initial value problem' ty1 +2y = 412, y(1) = 2 has a unique solution. Y

R
17. Solve: (ycosx +2x ey)+ (sinx +xZe) = 1)y1 =0.
18. Given that Y, and Y, are solutions of the homogeneous equation y'+ p(t)y +q(t)y=0. Show
that 2y, + 3y, is also a solution of y"+p(t)y'+ q(t)y 0.
19. Show that W(e cospt, e Slnpt) =pe™ .
20, lFind a particular solution of y"_ 3y'_ 4y = 3e2i
i ‘ S ; ;
21. Let n be a +ve integer ; show that L(t ),= ;;q, s>0.
992. Find the Fourier sine series for the function f(t)=1,0 <t<m.
23. What is “Linearization” ? Give an example. : ; (

\
o

24. Find the value of b for which the equation (xy2 + bxzy)dx +(x+y) xzdy =0 is exact and then solve

usmg that value of b.

25. Find a differential equation whose general solutlon is y=ce? +coe 2t

26. Find the inverse transform of H(s)= —é—f———
: : s (s +a

4 2) by convolutlon integral.

(10 x 4 = 40 marks)
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Section C :

Answer any six out of nine questions.
Each question carries T marks.

llll lll

Find the general solution of y ~Ty" = '+6y =0. Also find the solutlon that satisfies the

initia'l conditions y(0)=1, y (O) =0,y (O) =-2,and y (0) = -1

Given that y; = ¢, y, = te’, y3 =™ are solutions of the homogeneous equation corresponding to

y - y"— yiy= g(t), determine a particular solution in terms of an integral.

Using the method of undetermined coefficients, solve : y'"+4y = 3sin 2t.

Find the fundamental set of solutlons for the differential equatlon y'-y=0 usmg the initial
point ¢, = 0.

State and prove “Abel’s theorem”.

State and prove “The Convolution Integral Theorem.

dy 2dy_3y sint given that

Using Laplace transforms, solve the initial value problem F g

¥(0)= v (0)=0.

. Suppose that a mass weighing 10 /b stretches a spring 2 in. If‘ the mass is displaced an additional

2 in. and is then set in motion with an initial upward velocity of 1 ft/sec. Determine the position of
the mass at any later time. Also, determine the period, amplitude of the motion.

. (6 x 7 = 42 marks)
Section D

Answer any two out of three questions.
Each question carries 13 marks.

Solve : y'»'+ 4y =3csct -
The motion of a spring-mass system is governed by the differential equation »"+0.125 u'+u =0,

where u is measured in feet and ¢ in seconds. If (0)=2 and u'(O) =0, determine the position of -

the mass at any time. Also find the quasi frequency and the quasi period time at which the mass
first passes through the equilibrium position. .

Find the Fourier series to represent f(x)in[-m,n],given f(x)=x+x?in-n<x<n; and

5o 4
f(x)=n% when x =+n. Also deduce that 1+2—2+3—2+--.-=%-

(2 x 13 = 26 marks)



