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Practice Problems

1. The critical point of the system

x′(t) = −4x− y

y′(t) = x− 2y (NET-June 2015)

(a) Asymptotically stable Node

(b) Unstable node

(c) Asymptotically stable spiral

(d) Unstable spiral Answer: (a)

2. Consider the system of differential equations

x′(t) = 2x− 7y

y′(t) = 3x− 8y (NET-June 2018)

Then critical point (0, 0) of the system is an

(a) Asymptotically stable Node

(b) Unstable node

(c) Asymptotically stable spiral

(d) Unstable spiral Answer: (a)

3. Then critical point (0, 0) for the system

x′(t) = x− 2y + y2Sin(x)

y′(t) = 2x− 2y − 3yCos(y2) (NET-Dec 2018)

(a) is a Stable spiral point

(b) is a Unstable spiral point

(c) is a Saddle point

(d) is a Stable node Answer: (c)

4. Consider the system of differential equations [1]

x′(t) = x+ 4y − x2

y′(t) = 6x− y + 2xy (Practice Que.)

Then critical point (0, 0) of the system is an
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(a) Asymptotically stable Node

(b) Unstable saddle point

(c) Asymptotically stable spiral

(d) Unstable spiral Answer: (b)

5. Then critical point (0, 0) for the system

x′(t) = Sin(x)− 4y

y′(t) = Sin(2x)− 5y (Practice Que.)

(a) is a Stable spiral point

(b) is a Asymptotically stable Node

(c) is a Saddle point

(d) is a Stable node Answer: (b)

6. Consider the system of differential equations [1]

x′(t) = 8x− y2

y′(t) = −6y + 6x2 (Practice Que.)

Then critical point (0, 0) of the system is an

(a) Asymptotically stable Node

(b) Asymptotically stable spiral

(c) Unstable saddle point

(d) Unstable spiral Answer: (c)

Hint: There are critical points (0,0) & (2,4)

At (0,0): Unstable saddle point

At (2,4): Unstable spiral point

7. Consider the systems of differential equations [1]

x′(t) = −y − x2

y′(t) = x

and

x′(t) = −y − x3

y′(t) = x (Practice Que.)
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Find all the critical point and nature of system on the each critical points.

Hint: Nature- Centre or Spiral Point
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Note: Full Notes of dynamical system with non-linear will we available soon.
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