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1. NET JUNE 2019 (C): Let a ∈ Z be such that a = b2 + c2, where b, c ∈ Z r {0}.
Then a cannot be written as

(a) pd2, where d ∈ Z and p is a prime with p ≡ 1 (mod 4)

(b) pd2, where d ∈ Z and p is a prime with p ≡ 3 (mod 4)

(c) pqd2, where d ∈ Z and p, q are primes with p ≡ 1 (mod 4), q ≡ 3 (mod 4)

(d) pqd2, where d ∈ Z and p, q are primes with p, q ≡ 3 (mod 4)

2. NET DEC 2018 (B): Given integers a and b, let Na,b denote the number of positive
integers k < 100 such that k ≡ a (mod 9) and k ≡ b (mod 11). Then which of the
following statements is correct?

(a) Na,b = 1 for all integers a and b.

(b) There exists integers a and b satisfying Na,b > 1.

(c) There exists integers a and b satisfying Na,b = 0.

(d) There exists integers a and b satisfying Na,b = and there exists integers c and d
satisfying Nc,d > 1.

3. NET DEC 2017 (B): Let f : (Z/4Z)× (Z/6Z) be the function f(n) = (n mod 4, n
mod 6). Then

(a) (0 mod 4, 3 mod 6) is in the image of f

(b) (a mod 4, b mod 6) is in the image of f for all even integers a and b

(c) image of f has exactly 6 elements

(d) kernel of f = 24Z

4. NET JUNE 2017 (A): What is the remainder when 3256 is divided by 5?

(a) 1. (b) 2. (c) 3. (d) 4.

5. NET JUNE 2017 (B): Let S be the set of all integers from 100 to 999 which are
neither divisible by 3 nor by 5. The number of elements in S is

(a) 480. (b) 420. (c) 360. (d) 240.

6. NET JUNE 2017 (B): The remainder obtained when 162016 is divided by 9 equals

(a) 1. (b) 2. (c) 3. (d) 7.

7. NET DEC 2016 (B): Given a natural number n > 1 such that (n − 1)! ≡ −1
(mod n), we can conclude that

(a) n = pk where p is prime, k > 1.

(b) n = pq where p and q are distinct primes.

(c) n = pqr where p, q, r are distinct primes.

(d) n = p where p is a prime.
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8. NET JUNE 2016 (B): Which of the following statements is FALSE? There exists
an integer x such that

(a) x ≡ 23 (mod 1000) and x ≡ 45 (mod 6789).

(b) x ≡ 23 (mod 1000) and x ≡ 54 (mod 6789).

(c) x ≡ 32 (mod 1000) and x ≡ 54 (mod 9876).

(d) x ≡ 32 (mod 1000) and x ≡ 44 (mod 9876).

9. NET DEC 2015 (C): Which of the following intervals contains an integer satisfying
the following three congruences:
x ≡ 2 (mod 5), x ≡ 3 (mod 7) and x ≡ 4 (mod 11).

(a) [401, 600]. (b) [601, 800]. (c) [801, 1000]. (d) [1001, 1200].

10. NET JUNE 2015 (C): Which of the following primes satisfy the congruence
a24 ≡ 6a + 2 mod 13 ?

(a) 41. (b) 47. (c) 67. (d) 83.

11. NET JUNE 2014 (B): If n is a positive integer such that sum of all positive
integers a satisfying 1 ≤ a ≤ n and GCD(a, n) = 1 is equal to 240n, then the number
of summands, namely, φ(n), is

(a) 120. (b) 124. (c) 240. (d) 480.

12. NET JUNE 2014 (C): For positive integers m and n, let Fn = 22
n
+ 1 and Gm =

22
m − 1. Which of the following are true?

(a) Fn divides Gm whenever m > n.

(b) gcd(Fn, Gm) = 1 whenever m 6= n.

(c) gcd(Fn, Fm) = 1 whenever m 6= n.

(d) Gm divides Fn whenever m < n

13. NET DEC 2013 (B): For any integers a, b, let Na,b denote the number of positive
integers x < 1000 such that x ≡ a (mod 27) and x ≡ b (mod 37). Then,

(a) There exists a, b such that Na,b = 0.

(b) For all a, b, Na,b = 1.

(c) For all a, b, Na,b > 1.

(d) There exists a, b such that Na,b = 1 and there exists a, b such that Na,b = 2.

14. NET JUNE 2013 (A): What is the last digit of 773?

(a) 7. (b) 9. (c) 3. (d) 1.

15. NET JUNE 2013 (C): Consider the congruence xn ≡ 2 (mod 13). This congruence
has a solution for x if

(a) n = 5. (b) n = 6. (c) n = 7. (d) n = 8.

16. NET DEC 2012 (B): The last two digits of 781 are

(a) 07. (b) 17. (c) 37. (d) 47.

(b) n divides φ
(
an − 1

)
for all positive integers a and n.

(c) n divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.

(d) a divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.
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18. NET JUNE 2012 (B): The last digit of (38)2011 is

(a) 6. (b) 2. (c) 4. (d) 8.

19. NET JUNE 2012 (B): The number of positive divisors of 50000 is

(a) 20. (b) 30. (c) 40. (d) 50.

20. NET JUNE 2011 (B): The number of elements in the set
{m | 1 ≤ m ≤ 1000,m and 1000 are relatively prime} is
(a) 100. (b) 250. (c) 300. (d) 400.

21. NET JUNE 2011 (B): The unit digit of 2100 is

(a) 2. (b) 4. (c) 6. (d) 8.

22. NBHM MSc 2018: What is the highest power of 3 dividing 1000!?

(c) For all a, b, Na,b > 1.

(d) There exists a, b such that Na,b = 1 and there exists a, b such that Na,b = 2.

14. NET JUNE 2013 (A): What is the last digit of 773?

(a) 7. (b) 9. (c) 3. (d) 1.

15. NET JUNE 2013 (C): Consider the congruence xn ≡ 2 (mod 13). This congruence
has a solution for x if

(a) n = 5. (b) n = 6. (c) n = 7. (d) n = 8.

16. NET DEC 2012 (B): The last two digits of 781 are

(a) 07. (b) 17. (c) 37. (d) 47.

17. NET DEC 2012 (C): For positive integersm, let φ(m) denote the number of integer
k such that 1 ≤ k ≤ n and GCD(k,m) = 1. Then which of the following statements
are necessarily true?

(a) φ(n) divides n for every positive integer n.

(b) n divides φ
(
an − 1

)
for all positive integers a and n.

(c) n divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.

(d) a divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.

10

17. NET DEC 2012 (C): For positive integers m, let φ(m) denote the number of integer
k such that 1 ≤ k ≤ n and GCD(k, m) = 1. Then which of the following statements
are necessarily true?

(a) φ(n) divides n for every positive integer n.

(b) n divides φ
(
an − 1

)
for all positive integers a and n.

(c) n divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.

(d) a divides φ
(
an − 1

)
for all positive integers a and n such that GCD(a, n) = 1.
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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

For study materials & Solution
Visit: https://pkalika.wordpress.com/
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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.)

For study materials & Solution
Visit: https://pkalika.wordpress.com/
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Find all the critical point and nature of system on the each critical points.

Hint: Nature- Centre or Spiral Point

References

[1] S. Ross, DIFFERENTIAL EQUATIONS, 3RD ED. Wiley India Pvt. Limited,

2007.

[2] A. Jeffrey, Advanced engineering mathematics. Elsevier, 2001.

[3] E. Kreyszig, “Advanced engineering mathematics, 8-th edition,” 1999.

Note: Full Notes of dynamical system with non-linear will we available soon.
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