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B. TECH  
(SEM-I) THEORY EXAMINATION 2019-20 

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 )(xyn , if .sin xxy =  
b.   
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If ,),1( xyvyxu =−= find .
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d.   If 2=+ yx  then find maximum value of .xy  
e.   

Find the characteristic values of the matrix .
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f.   Find the rank and nullity of the linear transformation 32: RRf → defined  
by )0,,(),( yyxyxf += . 

g.   
Evaluate dxex x
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h.   
Change the order of integration .)exp(

1
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1

dxdyyx  +  

i.  Find  the  directional  derivative  of 32),,( yzxyzyxf +=  at (2, 1, -1) in the direction of  

.ˆ2ˆ2ˆ kji ++  
j.  State Green’s theorem. 

 

SECTION B 

2. Attempt any three of the following:      10x3=30 
a. For ( )21sin xy −=  determine ).0(ny  
b. Find  the  shortest  and  longest  distance  from  the  point  (1,  2,  -1)  to  the  sphere  

24222 =++ zyx using Lagrange’s method. 
c. 

Use modal matrix to diagonalize the matrix ൥ 2 1 12 3 4−1 −1 −2൩   
d. Compute the area and mass contained in first quadrant enclosed by the curve ቀ𝑥𝑎ቁఈ + ቀ𝑦𝑏ቁఉ = 1, 

where 𝛼, 𝛽 > 0. Given that density at any point is 𝑘ඥ𝑥𝑦. 
 

e. Verify Stoke’s theorem for kzyjyziyxF ˆˆˆ)2( 22 −−−=


 where surface S is the upper half  
of the sphere 1222 =++ zyx and C is the boundary. 
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SECTION C 
3. Attempt any one part of the following:     10x1=10 

a. Expand )1log( xe x + in  powers  of x   up  to  terms  of  third  degree  using  Maclaurin’s 
theorem. 

b. Trace the curve .2cos22 θar =  
 
4. Attempt any one part of the following:     10x1=10 

a. If zyxu ++= ; 222 zyxv ++= ; ,3333 xyzzyxw −++= prove that wvu ,,  
are not independent and hence find the relation among them.  

b. 
Compute an approximate value of ( )  ( )[ ] 5/132 1.2282.3 + .                                                 

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

a. Test the consistency of the system of equations 32 =−+ zyx , 123 =+− zyx , 
2322 =+− zyx and 1−=+− zyx   if consistent then solve it completely. 

b. 
Verify Cayley-Hamilton theorem and hence find the inverse of matrix  ൥ 2 −1 1−1 2 −11 −2 2 ൩ . 

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

a. Find the area of the region bounded by xy −= 42 and .2 xy =  
b. Show that    𝛽(𝑚, 𝑛) = ׬ (௫೘షభା௫೙షభ)(ଵା௫)೘శ೙ଵ଴ 𝑑𝑥. 

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

a. Determine the value of n  for which the vector rr
n   is both solenoidal and irrotational. 

b. Evaluate  S dsnF ˆ.


  where kyjizF ˆˆ4ˆ6 +−=


 and S is the portion of the plane 

12632 =++ zyx which is in the first octant. 
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