Solving differential equations worksheet

Author: Bozenna Graham

Each of the questions included here can be solved using the TI-Nspire CX CAS.

Question 1
Find the possible values of a and b such that x =t (acos(2t) + bsin(2t)) is the solution to the differential equation

d?x
——+4x=2cos(2t).
dt? (20

Response:

Question 2
Find the equation of the curve given by the following equation and which passes through the given point:

ﬂ=2x2e’y: x=0,y=0
dx

Response:
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Question 3

The differential equation satisfied by y = e is:

d? dy

A —2-2-2=0
dx dx
d’y dy

B -2+ _6y=0
dx2+dx y
d?y dy

C 2 2kx—Z+2ky=0
dx? de+ Ky
d’y dy

D —2 2kx—2L_2ky=0
dx? dx Ky
2

E Y ¥ yoo
dx dx

Response:
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Question 4

Solve %:»\ll—xz; X —% =

1
2

Response:
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Answers

Question 1

Answer: b = %and a=0

dt )
(4 b-4- a* ) cos(2: £)+(-4- b+ t-4- a)- sin(2-

v

D (1)) +4 x(f)=2- cos(2- )
dt

4- b- CGS(E- r)—4- a- sin (2- f)=2- cos (2- 1’)
Equating coefficients on both sides of the equation gives:
h=2=b=1
2

—-4a=0=a=0
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Question 2

3
2i+1
3

Answer: y=1In

ﬂ=2x2e‘y: x=0,y=0
dx

'[ey dy = I2x2dx

, 2%
gf= — +¢C
3
3
:>ey=2L+1
3

3
Zi+1
3

deSolve(y'=2- x2- e and y(0)=0,x,y) 3
5 x3 2
= , 2.x~7
e’-1= solve(e}—1= BY
3 3
3 1 2
2'x - -
solve|e’-1= — 2243 33,53
= y=In and x>
1 2 3 2
2 PR
{2-x"+3\ -3¥-2~
PP N an = R

Question 3

Answer: D

Substituting to D gives:

(4k2x2 + 2k)ekxz - 2kx(2kxesz )— 2ke*
= (4k*x° + 2k — 4k°x” — 2k )
=0
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Question 4

Answer; X =sin (t + 7—”)
12

j%ﬂ'dt

sin™(x) =t+c

2 - 1
and x| = |==——7x

. _1( 1 ) V4 T 3 Jg_
sin?| —= |=—-=+ =—

deSolve|x'=J 1-x

——+C=C=
J2) 3 12 _ n ox
7 sin™ )——=t+—
sin’l(x):t+—” ¢ 3
12
7'
X =sin t+7—7r sin“(.\c)—£=r+1 +E sin"(x)=r+— A
12 4 3] 4 12
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