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1. Using Backward/Forward Euler method, find the y5 for the following IVPs.

(a) y′ = t2 + y3, y(0) = 0, 0 ≤ t ≤ 1

(b) y′ = ey + y, y(0) = 0, 0 ≤ t ≤ 1

(c) y′ = y2 − cos(y), y(0) = 0, 0 ≤ t ≤ 1

2. Using Backward/Forward Euler method, find the y5 for the following IVPs. Here h =

1/100.

(a) y′ = y + y2, y(1) = e/(16− e), t ∈ [1, 2.77]

(b) y′ = t+ y2, y(0) = 1, t ∈ [0, 0.9]

(c) y′ = y − t, y(1) = 1, t ∈ [1, 1.75]

(d) y′ = yt+ y2t2, y(2) = −0.63966, t ∈ [2, 5]

3. Using Taylor series method of order n = 2 and n = 3, find the y5 for the following IVPs.

Here h = 1/100.

(a) y′ = y + y2, y(1) = e/(16− e), t ∈ [1, 2.77]

(b) y′ = t+ y2, y(0) = 1, t ∈ [0, 0.9]

(c) y′ = y − t, y(1) = 1, t ∈ [1, 1.75]

(d) y′ = yt+ y2t2, y(2) = −0.63966, t ∈ [2, 5]

4. Using Backward/Forward Euler method, find the approximate solutions for each of the

following IVPs

(a) y′ = te3t − 2y, t ∈ [0, 1], y(0) = 0, h = 0.5

(b) y′ = 1 + (t− y)2, t ∈ [2, 3], y(2) = 1, h = 0.5

(c) y′ = 1 + y/t, t ∈ [1, 2], y(1) = 2, h = 0.25

(d) y′ = cos(2t) + sin(3t), t ∈ [0, 1], y(0) = 1, h = 0.25

5. Using Taylor series of order two, find the approximate solutions for each of the following

IVPs

(a) y′ = et−y, t ∈ [0, 1], y(0) = 0, h = 0.5

(b) y′ = 1+t
1+y

, t ∈ [1, 2], y(1) = 2, h = 0.5



(c) y′ = −y + ty1/2, t ∈ [2, 3], y(2) = 2, h = 0.25

(d) y′ = t−2(sin(2− t− 2ty), t ∈ [1, 2], y(1) = 2, h = 0.25

6. Using RK2/RK3/RK4 methods, find the approximate solutions for each of the following

IVPs

(a) y′ = y/t− (y/t)2, t ∈ [0, 1], y(0) = 0, h = 0.5

(b) y′ = 1 + (t− y)2, t ∈ [2, 3], y(2) = 1, h = 0.5

(c) y′ = 1 + y/t, t ∈ [1, 2], y(1) = 2, h = 0.25

(d) y′ = cos(2t) + sin(3t), t ∈ [0, 1], y(0) = 1, h = 0.25

7. Using Predictor-Corrector methods, find the approximate solutions for each of the follow-

ing IVPs

(a) y′ = te3t − 2y, t ∈ [0, 1], y(0) = 0, h = 0.5

(b) y′ = 1 + (t− y)2, t ∈ [2, 3], y(2) = 1, h = 0.5

(c) y′ = 1 + y/t, t ∈ [1, 2], y(1) = 2, h = 0.25

(d) y′ = cos(2t) + sin(3t), t ∈ [0, 1], y(0) = 1, h = 0.25

8. Using linear shooting method, find the approximate solutions for each of the following

BVPs

(a) y′′ = −3y′ + 2y + 2x+ 3, 0 ≤ x ≤ 1, y(0) = 2, y(1) = 1, h = 0.1

(b) y′′ = −4/xy′ + 2/x2y − 2/x2 lnx, 1 ≤ x ≤ 2, y(1) = −1/2, y(2) = ln 2, h = 0.05

(c) y′′ = −(x+ 1)y′ + 2y + (1− x2)e−x, 1 ≤ x ≤ 2, y(1) = −1/2, y(2) = ln 2, h = 0.05

(d) y′′ = 1/xy′ + 3/x2y + 1/x lnx− 1, 1 ≤ x ≤ 2, y(1) = y(2) = 0, h = 0.05

9. Using nonlinear shooting method, find the approximate solutions for each of the following

BVPs

(a) y′′ = 2y3 − 6y − 2x3, 1 ≤ x ≤ 2, y(1) = 2, y(2) = 5/2, h = 0.2

(b) y′′ = y′ − 2(y − lnx)2 − 1/x, 2 ≤ x ≤ 3, y(2) = 1/2 + ln 2, y(3) = 1/3 + ln 3, h = 0.2

(c) y′′ = x2y′2−9y2+4x6

x5 , 1 ≤ x ≤ 2, y(1) = 0, y(2) = ln 256, h = 0.1

10. Using finite difference method, find the approximate solutions for each of the following

BVPs

(a) y′′ = 4(y − x), 0 ≤ x ≤ 1, y(0) = 0, y(1) = 2, h = 0.2

(b) y′′ = y′ + 2y + cosx, 0 ≤ x ≤ π
2
, y(0) = −0.3, y(π/2) = −0.1, h = 0.2

(c) y′′ = −3y′ + 2y + 2x+ 3, 0 ≤ x ≤ 1, y(0) = 2, y(1) = 1, h = 0.1


