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INSTRUCTIONS TO CANDIDATES: 

1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

2. SECTION - B & C have FOUR questions each, carrying EIGHT marks each. 

3. Attempt any FIVE questions from SECTION B & C, selecting atleast TWO questions 
from each of these SECTIONS B & C. 

 

 

SECTION-A 

1. Answer the following: 

a) Define Exact differential equation and write necessary condition for the differential equation ݔ݀ܯ ݕ݀ܰ+ = 0 to be exact. 

b) Find the Integrating factor of ݔ݀ݕ − ݕ݀ݔ + ݔଶ݁௫య݀ݕଶݔ3 = 0 

c) Solve the differential equation 
ௗర௬ௗ௫ర + 8

ௗమ௬ௗ௫మ + ݕ16 = 0 

d) Define Legendre's linear differential equation. 

e) Find the rank of the matrix 1 3 4 5

1 2 6 7

1 5 0 10

൩. 
f) If ܣ and ܤ are hermitian, show that ܤܣ −  .is a skew hermitian ܣܤ

g) Test the convergence of 
ଵହ +

√ଶ +
√ଷଽ +

√ସଵଵ +. . . . . . .∞. 

h) Define absolute convergence of a series. 

i) Find the cube roots of unity. 

j) Separate in real and Imaginary part of tan (ݔ +  .(ݕ݅
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SECTION-B 

2. Sum the series cosߠ − ଵଶ cos2ߠ +
ଵଷ cos3ߠ−. . . . … … …∞ 

3. For what value of ܭ, the equations ݔ + ݕ + ݖ = ݔ1,2 + ݕ + ݖ4 = ݇, ݔ4 + ݕ + ݖ10 = ݇ଶ have a 

solution and solve them completely in each case. 

4. Discuss the convergence of the series: 

1 +
ߚ.ߙ
ݒ.1 ݔ +

ߙ)ߙ + ߚ)ߚ(1 + 1)

.ݒ.1.2 ݒ) + 1)
ଶݔ +

ߙ)ߙ + ߙ)(1 + ߚ)ߚ(2 + ߚ)(1 + 2)

1.2.3. ߥ)ߥ + ߥ)(1 + 2)
.+ଷݔ . . .. 

5. a)  Express log ( Logi) in the form ܣ +  (4)                  .ܤ݅

b)  Discuss the convergence of series ∑ୀଶஶ   ଵ(୪୭ ) ) > 0)             (4) 

 

SECTION-C 

6. Solve ൫(2ݔଶݕଶ + ݔ݀(ݕ + ݔ3) − ݕ݀(ݕଷݔ = 0 

7. a)  Solve :1)ݕݔ + (ଶݕݔ
ௗ௬ௗ௫ = 1                     (4) 

b)  Find the general solution of the equation ݕᇱᇱ + ݕ16 = 32sec2ݔ using method of variation of 

 parameters.                         (4) 

8. Solve ݔଶ ௗమ௬ௗ௫మ + ݔ3 ௗ௬ௗ௫ + ݕ =
ଵ

(ଵି௫)మ. 
9. A constant electromotive force ܧ volts is applied to a circuit containing a constant resistance R 

ohms in series and a constant inductance L henries. If the initial current is zero, show that the 

current builds up to half its theoretical maximum in (Llog2)/R seconds. 
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