
QP22
EP2_

05
6

 | 1
6-

08
-2

02
2 

09
:0

0:
40

 | 1
4.

99
.3

7.
24

2

QP22EP2_056 | 16-08-2022 09:00:40 | 14.99.37.242

 

Printed Page: 1 of 2 

  Subject Code: KAG201T 

0Roll No: 0 0 0 0 0 0 0 0 0 0 0 0 0 
 

BTECH 
(SEM II) THEORY EXAMINATION 2021-22 

ENGINEERING MATHEMATICS-II 
 
Time:3 Hours                                                                                                  Total Marks:100 
Notes- 

 Attempt all sections and assume any missing data. 
 Appropriate marks are allotted to each question, answer accordingly. 

 

 
 
 
 

SECTION -A       Attempt all of following question in brief                           Marks (10×2=20) CO 

Q.1(a) Find the inverse of the matrix 𝐴 ൌ ቂ4 3
5 7

ቃ. 1 

Q.1(b) 
For what value of ‘b’ the rank of the matrix 𝐴 ൌ ൥

1 5 4
0 3 2
𝑏 13 10

൩ is 2. 
1 

Q.1(c) 
 

Show that 𝑓ሺ𝑧ሻ ൌ 𝑧 ൅ 2𝑧̅ is not analytic anywhere in the complex plane. 2 

Q.1(d) 
 

Define a harmonic function and conjugate harmonic function. 2 

Q.1(e) 
 

Find the unit normal vector to the surface 𝑧 ൌ 𝑥ଶ ൅ 𝑦ଶ at the point ሺ1, 1, 2ሻ. 3 

Q.1(f) 
 

Find the value of ‘a’for which the vector field 𝑣ሬሬሬ⃗ ൌ 𝑎ሺ𝑥 ൅ 𝑦ሻ𝚤̂ ൅ 4𝑦𝚥̂ ൅ 3𝑘෠, is solenoidal. 3 

Q.1(g) 
 

Find the constant term when 𝑓ሺ𝑥ሻ ൌ 1 ൅ |𝑥| is expanded in Fourier series in the interval (-3, 3). 4 

Q.1(h) 
 

State Dirichlet’s condition for the expansion of f(x) in Fourier series. 4 

Q.1(i) 
 

Classify: 
డ௨

డ௧
ൌ 𝑐ଶ డమ௨

డ௫మ . 5 

Q.1(j) 
 

Find the general solution of 
డ௨

డ௫
ൌ డ௨

డ௬
 using method of separation of variables. 5 

SECTION -B       Attempt any three of the following questions                     Marks (3×10=30) CO 

Q.2(a) Find the value of k, such that the system of equations 4𝑥 ൅ 9𝑦 ൅ 𝑧 ൌ 0, 𝑘𝑥 ൅ 3𝑦 ൅ 𝑘𝑧 ൌ 0 and 
𝑥 ൅ 4𝑦 ൅ 2𝑧 ൌ 0 Has non-trivial solution. Hence find the solution of the system. 

1 

Q.2(b) If 𝑓ሺ𝑧ሻ ൌ 𝑢 ൅ 𝑖𝑣 is an analytic function, find 𝑓ሺ𝑧ሻ in term of 𝑧 if 𝒖 െ 𝒗 ൌ 𝒆𝒚ି𝐜𝐨𝐬 𝒙 ା 𝐬𝐢𝐧 𝒙

𝐜𝐨𝐬𝐡 𝒚ି𝐜𝐨𝐬 𝒙
  

 When  𝑓 ቀగ

ଶ
ቁ ൌ ଷି௜

ଶ
 . 

2 

Q.2(c) 
 

Use Divergence Theorem to evaluate ∬ 𝐹⃗ௌ  𝑑𝑆 where 𝐹⃗ ൌ 4𝑥𝚤̂ െ 2𝑦ଶ𝚥̂ ൅ 𝑧ଶ𝑘෠ and S is the 
surface bounding the region 𝑥ଶ ൅ 𝑦ଶ ൌ 4, 𝑧 ൌ 0 𝑎𝑛𝑑 𝑧 ൌ 3. 

3 

Q.2(d) 
 

For the Fourier series for the function given by 𝑓ሺ𝑥ሻ ൌ ൜
2𝑡         , 0 ൏ 𝑡 ൏ 1

2ሺ2 െ 𝑡ሻ, 1 ൏ 𝑡 ൏ 2  . 
4 

Q.2(e) 
 

A tightly stretched string with fixed end points 𝑥 ൌ 0 and 𝑥 ൌ 𝑙 is initially in a position given 
by 𝑦 ൌ 𝑦଴𝑠𝑖𝑛ଷ గ௫

௟
 . If it is released from rest from this position, find the displacement𝑦ሺ𝑥, 𝑡ሻ. 

5 
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SECTION -C       Attempt any one of the following questions                        Marks (1×10=10) CO 

Q.3(a) 
Verify Cayley-Hamilton Theorem for the matrix 𝐴 ൌ ൥

1 1 2
3 1 1
2 3 1

൩ . Hence evaluate 𝐴ିଵ . 
1 

Q.3(b) 
Find the Eigen values and Eigen vectors of the matrix 𝐴 ൌ ൥

2 െ2 3
1 1 1
1 3 െ1

൩. 
1 

SECTION -C       Attempt any one of the following questions                        Marks (1×10=10) CO 

Q.4(a) If f (z) is a regular function of z, prove that ቀ
డమ

డ௫మ ൅
డమ

డ௬మቁ |𝑓ሺ𝑧ሻ|ଶ ൌ 4|𝑓′ሺ𝑧ሻ|ଶ. 2 

Q.4(b) An electrostatic field in the 𝑥𝑦 െ 𝑝𝑙𝑎𝑛𝑒 is given by the potential function 𝜑 ൌ 3𝑥ଶ𝑦 െ 𝑦ଷ, find 
the stream function and hence find complex potential. 

2 

SECTION -C       Attempt any one of the following questions                        Marks (1×10=10) CO 

Q.5(a) State and verify Green’s theorem in the plane for ∮ሺ3𝑥ଶ െ 8𝑦ଶሻ𝑑𝑥 ൅ ሺ4𝑦 െ 6𝑥𝑦ሻ𝑑𝑦 where C is 
the boundary of the region bounded by 𝑥 ൒ 0, 𝑦 ൑ 0 𝑎𝑛𝑑 2𝑥 െ 3𝑦 ൌ 6 . 

3 

Q.5(b) If the directional derivative of 𝜑 ൌ 𝑎𝑥ଶ𝑦 ൅ 𝑏𝑦ଶ𝑧 ൅ 𝑐𝑧ଶ𝑥 at the point (1, 1, 1) has maximum 

magnitude 15 in the direction parallel to the line 
௫ିଵ

ଶ
ൌ ௬ିଷ

ିଶ
ൌ ௭

ଵ
 , find the values of a, b and c. 

3 

SECTION -C       Attempt any one of the following questions                        Marks (1×10=10) CO 

Q.6(a) 
Obtain Fourier series for the function  𝑓ሺ𝑥ሻ ൌ ቐ

1 ൅ ଶ௫

గ
,   െ 𝜋 ൏ 𝑥 ൏ 0

1 െ ଶ௫

గ
,     0 ൏ 𝑥 ൏ 𝜋

  .                             

Hence deduce that   
ଵ

ଵమ ൅ ଵ

ଷమ ൅ ଵ

ହమ ⋯ ⋯ ⋯ ൌ గమ

଼
. 

4 

Q.6(b) Solve ሺ𝐷ଶ െ 𝐷𝐷ᇱ െ 2𝐷ᇱଶ ൅ 2𝐷ᇱ ൅ 2𝐷ሻ𝑧 ൌ 𝑒ଶ௫ାଷ௬ ൅ sinሺ2𝑥 ൅ 𝑦ሻ ൅ 𝑥𝑦 . 4 

SECTION -C       Attempt any one of the following questions                        Marks (1×10=10) CO 

Q.7(a) Use the method of separation of variables to solve the equation 
డమ௨

డ௫డ௧
ൌ 𝑒ି௧𝑐𝑜𝑠𝑥 given that 𝑢 ൌ

0 𝑤ℎ𝑒𝑛 𝑡 ൌ 0 𝑎𝑛𝑑 డ௨

డ௧
ൌ 0 𝑤ℎ𝑒𝑛 𝑥 ൌ 0. 

5 

Q.7(b) Find the temperature distribution in a rod of length 2m whose end points are fixed at 
temperature zero and initial temperature distribution is 𝑓ሺ𝑥ሻ ൌ 100𝑥. 

5 


