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B.TECH 
(SEM I) THEORY EXAMINATION 2022-23 

ENGINEERING MATHEMATICS-I 
Time: 3 Hours        Total Marks: 100 

Note:  Attempt all Sections. If require any missing data; then choose suitably. 
 

SECTION A 

1. Attempt all questions in brief.      2 x 10 = 20 

 

(a)  Find the 𝑛௧௛ derivative of 𝑥. 𝑒ି௫ at 𝑥 ൌ 0. 
(b)  Write all the symmetry of 𝑥ଶ ൅ 𝑦ଶ ൌ 𝑎ଶ 
(c)  If 𝑢 ൌ 𝑥 ൅ 𝑦 ൅ 𝑧,   𝑣 ൌ 2𝑥 െ 𝑦 ൅ 𝑧,   𝑤 ൌ 3𝑥 െ 𝑦 ൅ 3𝑧 then find 

డሺ௨,௩,௪ሻ

డሺ௫,௬,௭ሻ
 

(d)  Find the percentage error in the area of an ellipse when an error of ൅1 percent is made 
in measuring the major and minor axes. 

(e)  
Find the rank of matrix 𝐴 ൌ ൥

3 3 3
3 3 3
3 3 3

൩. 

(f)  Verify whether the matrix 𝐴 ൌ ቂ 4 1 െ 3𝑖
1 ൅ 3𝑖 7

ቃ is Hermitian matrix? 

(g)  Evaluate ׬ ׬
ௗ௫ௗ௬

௫௬

௕
ଶ

௔
ଶ  

(h)  Evaluate׬ 𝑥ଵ/ଶ𝑒ି௫ஶ
଴  𝑑𝑥. 

(i)  For a scalar field 𝑢 ൌ
௫మ

ଶ
൅

௬మ

ଷ
, find the gradient at the point (1, 3). 

(j)  State Green’s theorem. 
 

SECTION B 

2. Attempt any three of the following:      10x3=30 

 

(a)  If 𝑢 ൌ sinିଵ ቀ
௫యା௬యା௭య

௔௫ା௕௬ା௖௭
ቁ, show that 𝑥

డ௨

డ௫
൅ 𝑦

డ௨

డ௬
൅ 𝑧

డ௨

డ௭
െ 2 tan 𝑢 ൌ 0 

(b)  Expand 𝑓ሺ𝑥, 𝑦ሻ ൌ 𝑒௫ cos 𝑦as Maclaurin's series up to two degree terms 
(c)  Show that the system of equations 

𝑥 ൅ 3𝑦 െ 2𝑧 ൌ 0;   2𝑥 െ 𝑦 ൅ 4𝑧 ൌ 0;    𝑥 െ 11𝑦 ൅ 14𝑧 ൌ 0   has a non trivial 
solution. 

(d)  
Find the volume of solid surrounded by the surface  .1

2

1

2

1

2

1























c

z

b

y

a

x
 

(e)  Determine the constants a, b, c, so that 𝐹⃗ ൌ ሺ𝑥 ൅ 2𝑦 ൅ 𝑎𝑧ሻ𝚤̂ ൅ ሺ𝑏𝑥 െ 3𝑦 െ 𝑧ሻ𝚥̂ ൅ ሺ4𝑥 ൅
𝑐𝑦 ൅ 2𝑧ሻ𝑘෠ is irrotational. 

 

SECTION C 

3. Attempt any one part of the following:     10x1=10 

 

(a)  If 𝑦 ൌ 𝑒௔ ୱ୧୬షభ ௫,  show  that  ሺ1 െ 𝑥ଶሻ𝑦௡ାଶ െ ሺ2𝑛 ൅ 1ሻ𝑥𝑦௡ାଵ െ ሺ𝑛ଶ ൅ 𝑎ଶሻ𝑦௡ ൌ 0  and 
hence calculate 𝑦௡ሺ0ሻ. 

(b)  If 𝑢 ൌ 𝑓ሺ2𝑥 െ 3𝑦, 3𝑦 െ 4𝑧, 4𝑧 െ 2𝑥ሻ, prove that 
ଵ

ଶ
.

డ௨

డ௫
൅

ଵ

ଷ
.

డ௨

డ௬
൅

ଵ

ସ
.

డ௨

డ௭
ൌ 0 
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4. Attempt any one part of the following:     10x1=10 

 

(a)  Divide 24 into three parts such that their product may be maximum. 

(b)  If 𝑢ଷ ൅ 𝑣ଷ ൅ 𝑤ଷ ൌ 𝑥 ൅ 𝑦 ൅ 𝑧,   𝑢ଶ ൅ 𝑣ଶ ൅ 𝑤ଶ ൌ 𝑥ଷ ൅ 𝑦ଷ ൅ 𝑧ଷ,   𝑢 ൅ 𝑣 ൅ 𝑤 ൌ 𝑥ଶ ൅

𝑦ଶ ൅ 𝑧ଶ then find 
డሺ௨,௩,௪ሻ

డሺ௫,௬,௭ሻ
. 

 

5. Attempt any one part of the following:                          10x1=10
   

(a)  
Verify Cayley’s Hamilton theorem for the matrix 𝐴 ൌ ൥

1 2 0
2 െ1 0
0 0 െ1

൩ and 

hence find 𝐴ିଵ. 
(b)  Find the eigen values & corresponding eigen vectors of the following matrix 

𝐴 ൌ ൥
2 0 1
0 3 0
1 0 2

൩ 

 

6. Attempt any one part of the following:                         10x1=10
   

(a)  
Prove that 






  dd 2

0

2

0 sin

1
sin  

(b)  Evaluate the integral by changing the order of integration 

dxdyxyI
x

x

  
1

0

2

2
 



  

 

7. Attempt any one part of the following:                         10x1=10
   

(a)  Verify Gauss Divergence theorem for 𝐹⃗ ൌ ሺ𝑥ଶ െ 𝑦𝑧ሻ𝚤̂ ൅ ሺ𝑦ଶ െ 𝑧𝑥ሻ𝚥̂ ൅ 𝑘෠ሺ𝑧ଶ െ 𝑥𝑦ሻ 
taken over the rectangular parallelepiped0 ൑ 𝑥 ൑ 𝑎, 0 ൑ 𝑦 ൑ 𝑏, 0 ൑ 𝑧 ൑ 𝑐 

(b)  Verify Green’s theorem in the plane for  
C

dyyxydxxyx )()2( 322  where C 

is a square with vertices A(0,0), B(1,0), D(1,1) and E(0,1). 
 

 


