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MTH 244 - Additional Problems for §1.6
Section 1 (Merino) and section 3 (Dobrushkin) - February 2003

Using substitutions in differential equations.

1. In each exercise, solve the given differential equation of the form y' = F'(ax + by + c) where
b # 0 by using transformation v = ax + by + ¢ (therefore v' = a + by/).

(a) y = eyt — 1, (d)y =2z +y—1)% -1,
(b) y' = sin(z +y), (e)y =e™/(z+y)+1,
(c) yy' +zy* =2, (f) ¥ = Viz +y.
Hint: [ 1+smv = tan (f — 7) +C.
2. In each exercise, solve the given differential equation by using transformation v = xy.
(a) y' =97, (c) zy =ye™ —y,
(b) 2y =y/(zy + 1), (d) 2%y’ = cos?(zy) — zy.

Homogeneous Equations.

1. In each exercise, determine whether or not the function is homogeneous. If it is homoge-
neous, state the degree of the function.

(a) 52 — 2zy + 3y?, (&) Ve -y,

(b) vVa? +zy —y?, (h) 2 — @y + 97,

() y + VT + 247, (i) (2 + %) exp (%),
(d) @ cos(y/z) —y sin(z/y),  (j) In|a| —Inlyl,

(o) i (k) tan g,

(f) e (1) (@® +y2)>2.

2. In each exercise, determine whether or not the equation is with a homogeneous right-hand
side function. If it is, find the general solution of the equation.

(a) y’—ngQ\/E §) y’zhjy,

(b)2wyy—x +y° () —2y + 2y,

(c) 2%y = y? +2:L’y 62, (1) 2%y = y* + 3zy + 22,

(d) o = e¥/* + (m)( )dx+<§+1) dy =0,
(e) 3$ydas+4:£ dy:() (n) (z* +y*) dz — 2xy> dy = 0,

(f) (y® — yx?®)dx + 2xy> dy = 0, (0) y*dz + (z* + xy + y*) dy = 0,

(g) («? +y )d:c+xydy—0 (p) y(y/z — 1) de + z(z/y + 1) dy =0,
(h) 2z dz + (3y* + 2* + xy) dy = 0, (q) (2y + zy) dx + (2zy + y*) dy = 0,
(i) 23y + 3zy* + 293 = 0, (r)
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3. Solve the given differential equation with a homogeneous right-hand side function. Then
determine the value of the constant needed for solving the initial value problem.

(a) (y+ Va2 + ) de —wdy =0, y(v3)=1,  (d)ayde+2(2*+2y%)dy=0, y(0)=1,
(b) (z —y)de+ (Br+y)dy =0, y(B)=-2, () B2* =2y =2zy, y(0)=1,
(c) y(3x + 2y)dx — 2*dy =0, y(1) =2, (f) (23 + ¢*)dx + 32*ydy =0, y(1) =1.

4. Solve the following equations with linear coefficients.

(a) Bz +y—4)de+(x—y+1)dy=0, (h) (z4+y—2)de+ (x+1)dy =0,

(b)(4x 4+ 2y — 8)dx + (22 — y) dy = 0, (i) (by —10)dx + (2z +4)dy = 0,

(c) (x —4y —9)dr + (dz +y —2)dy = 0, (j) (x = 1)dx — (3¢ — 2y — 5) dy = 0,

(d) (z+y+1)de+ (y—xz—3)dy =0, (k) 2z —y —5)dr — (v —2y — 1)dy = 0,
() (x+2y+2)dx+ 2r+3y+2)dy =0, () 2x4+y—2)de — (x—y+4)dy =0,
(f) Bz +2y+4)de — (x —y+6)dy =0, (m) (2r —y+5)dr+ (dx+y+1)dy =0,
(g) (x—4y+1)de+ (z+2y+1)dy =0, (n) Bz +y+1)de+ (x4 3y +11)dy = 0.

5. Find the indicated particular solution for each of the following equations.

(a) (11z —9y —2)y' + (4o + 11y + 15) =0, y(0) =1,
(b) (y+2)dx — (x+y+2)dy =0, y(l)=1,
(¢) (z+y+1)de+(y—x—3)dy=0, y(l)=
(d) (x—y+1dr=(z+y)dy, y(0)=0,
(e) (z+y+1)de+(y—x—1)dy=0, y(l)=2,
(f) (x+1)de=(x+2y+2)dy, y(0)=2,
(8) (x—ye?/* +ye /) de = x(e™¥/* +e¥/*)dy, y(1) =0,
(h) ye*Vdx + (y —xe®V)dy =0, y(0)=1.
6. In order to get some practice in using these techniques when the variables are designated

as something other than x and y, solve the following equations.

dw 4 dr _ 2r—0+1
(a) & = 3;1}:?:}10—8’ (e) %= o

(b) dp __  q—4p+5 (f) dw __ t—w+b

dg = 3q+12p+2? dt t—w+4’
dk __ 3k+2s—1 dz _ u—3z
(C) ds = k—4s+2 (g) du ~—  ztu’
dr __ 43143 dat _ 2x—t-5
(d) & =557 (h) & = S5

7. Solve the following equations.
dy _ (x—y+1 2 dy _ (x—y++2 2
(a‘) ﬁ - (QxEQy) ) (b) ﬁ - ( xy+1 ) )

8. Solve the equation 3’ = y?/x%, where p and ¢ are positive integers.



