Calculus

Introduction to Differential Equations

(Q1.) Verify that y =2¢" 4+ ¢7* is a solution of y'+2y =2¢°
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(Q2.) Verify that y =—Ztcost is a solution to +y =sint
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(Q3.) Verify that y = sin(lnx) is a solution to x°y"+xy'+y =0

(Q4.) (a) Verify that y =Ce" —3x—3 is the general solution to w =5x+y

ax
(b) Solve for Cif y(O)=—1

(Q5.) (a) Verify that y =sinx+Ccosx is the general solution to a’_y+ (tanx)y =secx

ax
(b) Solve for Cif y(m)=2
(Q6.) (a) Verify that y =C,e "+, is the general solution to y" +2y'—8&y =0
(b) Solve for C, and C, if y(0)=2 and y'(0)=3
Q7.) (a) Verify that y = C,sin(2x)+C, cos(2x)+2 is the general solution to y" + 4y =&
(b) Solve for C, and C, if y(0)=5 and y'(0)=—1
(Q8.) For what values of rwill the function y =™ satisfy 2y"+ y'—y =072
(Q9.) For what values of rwill the function y = cos(rx) satisfy 4 y"+ 25y =072
(Q10.) For what values of rwill the function y = x" satisfy x*y"+6xy'+6y =072

(

dz 2
Q1) (a) ls d—{ = [_y] always true, sometimes true or never true?
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b)ls v =—In(2—x) is a solution to —==|—| ¢
(b)ls y ( ) e
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(c)ls y =—2—x iz a solution to d_{:[d_y ¢
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(Q12.) Consider a population modeled by the differential equation ar _ O.15F[1— ]
at 20500

(a) For what values of Fis the population increasing?
(b) For what values of Fis the population decreasing?
(c) What are the equilibrium solutions?

(Q13.) Consider an amount modeled by the differential equation Z—/z = 0.002A% — A

(a) For what values of A is the amount increasing?
(b) For what values of A is the amount decreasing?
(c) What are the equilibrium solutions?

Reference: Sect 9.1, Single Variable Calculus by James Stewart, &th edition



