
QP23
DP2_

29
0 

 

 | 2
8-

03
-2

02
3 

08
:4

4:
00

 | 1
17

.5
5.

24
2.

13
2

QP23DP2_290   | 28-03-2023 08:44:00 | 117.55.242.132

Printed Pages:04 Sub Code: BAS-103 
Paper Id:  233418                                       Roll No.           
 

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

ENGINEERING MATHEMATICS I 
Time: 3 Hours        Total Marks: 70 
le;% 03 ?k.Vs         iw.kkZad% 70 
Note:   

1. Attempt all Sections. If require any missing data; then choose suitably. 
2.  The question paper may be answered in Hindi Language, English Language or 

in the mixed language of Hindi and English, as per convenience.  
   uksV% 1- lHkh iz”uks dk mRrj nhft,A fdlh iz”u esa] vko”;d MsVk dk mYys[k u gksus dh 

fLFkfr esa mi;qDr MsVk Lor% ekudj iz”u dks gy djsaA 
 2- iz”uksa dk mRrj nsus gsrq lqfo/kkuqlkj fgUnh Hkk’kk] vaxzsth Hkk’kk vFkok fganh ,oa vaxzsth 

dh fefJr Hkk’kk dk iz;ksx fd;k tk ldrk gSA 
SECTION A 

1. Attempt all questions in brief.      2 x 7 = 14 
 fuEu lHkh iz”uksa dk la{ksi esa mRrj nhft,A 
 

a.  If A  is a Hermitian matrix, then show that iA  is Skew-Hermitian matrix. 
यिद A  एक हिमिटयन (Hermitian) मैिट  है, तो िदखाएँ िक iA  यह LD;w-हिमिटयन 

(Skew-Hermitian ) मैिट  है। 
b.  

Find the eigen value of the matrix 
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24
A corresponding to the eigen vector 
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vkbtsu मान 
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51
 ds laxr मैिट  
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A

 
  का vkbtsu वे र ात कर। 

c.  If xy 1cos  ,  prove that .0)1( 12
2  xyyx  

यिद, xy 1cos    rks fl) dhft, fd .0)1( 12
2  xyyx  

d.  
If 
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. 

e.  Find the percentage error in measuring the volume of a rectangular box when 
the error of 1% is made in measuring each side. 
यिद ेक भुजा को मापने म 1% की ुिट gksrh gS rks एक आयताकार बॉ  के 

आयतन को मापने म fdruh ितशत ुिट gksxh? 
 

f.  Evaluate  ydxdy  over the part of the plane bounded by the line xy   and the 

parabola 24 xxy  . 

रेखा xy  और ijoy; 24 xxy   से िघरे {ks= ds Hkkx ds fy,  ydxdy dh 

x.kuk dhft,। 
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g.  
Find curl of a vector field given by jyxyixyxF ˆ)(ˆ)( 2222 



. 

jyxyixyxF ˆ)(ˆ)( 2222 


 ारा ifjHkkf’kr वे र फ़ी  


F  का कल (curl) 

ात कर। 
SECTION B 

2. Attempt any three of the following:      7 x 3 = 21 
 fuEu esa ls fdlh rhu iz”uksa dk mRrj nhft,A 
 

a.  

Verify Cayley-Hamilton theorem for the matrix 























211

121

112

A  and hence 

find its inverse. 

मैिट  























211

121

112

A के िलए केली-हैिम न मेय को स ािपत कर और  इसका 

ु म ात कर। 
b.  If ),1(log1 22  xxxy e prove that 

0)12()1( 1
2

1
2   nnn ynxynyx . 

 

यिद ),1(log1 22  xxxy e   rks िस  कीिजए fd 
0)12()1( 1

2
1

2   nnn ynxynyx . 
 

c.  Expand xyyxf ),(  about )1,1(  up to second degree terms and hence evaluate 
03.1)02.1( . 

)1,1(  के lkis{k 
xyyxf ),(  dk f}rh; fMxzh ds inksa rd िव ार कर और 

rnksijkUr 03.1)02.1(  dh x.kuk dhft,। 
d.  

Evaluate the double integral  


a a

ax
dxdy

xay

y
0 224

2

)(
 by changing the order of 

integration. 

lekdyu के म को बदलकर डबल इंटी ल  


a a

ax
dxdy

xay

y
0 224

2

)(
 का eku 

Kkr dhft,। 
e.  Find the directional derivative of scalar function xyzzyxf ),,(  at point 

)3,1,1(P  in the direction of the outward drawn normal to the sphere

11222  zyx through the point P . 
 
गोले 11222  zyx  ij िबंदु P  से xqtjrs gq, ckgj dh vksj [khpsa x;s ukeZy 
dh fn”kk esa vfn”k Qyu xyzzyxf ),,(  dk fcUnq )3,1,1(P  ij िदशा क 
vodyt (directional derivative ) Kkr dhft,। 

 

SECTION C 

3. Attempt any one part of the following:     7 x 1 = 7 

 fuEu esa ls fdlh ,d iz”u dk mRrj nhft,A 

(a) Test the consistency for the following system of equations and if system is 
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consistent, solve them:  
समीकरणो ंकी िन िल खत fudk; के िलए संगतrk  (consistency) का परी ण कर 

और यिद fudk; सुसंगत है, तो उ  हल कर: 

 

.3074

,1432

,6






zyx

zyx

zyx

 

(b) Find the eigen values and corresponding eigen vectors of the matrix A. 
मैिट  A के vkbtsu मान और संगत vkbtsu osDVj ात कीिजए। 

.

211

432

112


















A  

  
4. Attempt any one part of the following:     7 x 1 = 7 
 fuEu esa ls fdlh ,d iz”u dk mRrj nhft,A 
 

(a) Trace the curve ))(( 222222 yayayx   in xy-plane, where a is constant. 

xy-ry म व  ))(( 222222 yayayx   जहां a ,d fu;rkad gS] dk 
vuqjs[k.k djsaA  

(b) 
If 
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5. Attempt any one part of the following:     7 x 1 = 7 

 fuEu esa ls fdlh ,d iz”u dk mRrj nhft,A 

(a) Find the Jacobian of the functions ))(( 32211 xxxxy  , 

),)(( 32212 xxxxy  ),( 3123 xxxy  hence show that the functions are not 

independent. Find the relation between them. 
 

Qyu  ))(( 32211 xxxxy  , Qyu  ),)(( 32212 xxxxy   Qyu  

),( 3123 xxxy   dk tsdksfc;u (Jacobian) ात कीिजए। िदखाएं िक Qyu  

तं  नही ंह। उनके बीच संबंध ात कीिजए। 
 

(b) A rectangular box, which is open at the top, has a capacity of 32 cubic feet. 
Determine, using Lagrange’s method of multipliers, the dimensions of the box 
such that the least material is required for the construction of the box. 
 
 

एक आयताकार बॉ , जो शीष पर खुला है, की मता 32 घन फीट है। ला ज की 
म ी ायर िविध (Lagrange’s method of multipliers ) का उपयोग करते ए, बॉ  
के आयामो ं का blizdkj िनधारण कर िक बॉ  के िनमाण के िलए कम से कम 

साम ी की आव कता हो। 
 

6. Attempt any one part of the following:     7 x 1 = 7 

 fuEu esa ls fdlh ,d iz”u dk mRrj nhft,A 
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(a) Evaluate  
R

dxdydzzyx ,)2(  where R is the region determined by  

yxzxyx  0,0,10 2 . 

 
R

dxdydzzyx ,)2(
 

dks Kkr dhft,] जहां R े  

yxzxyx  0,0,10 2

 ारा िनधा रत है। 
 

(b) Use Dirichlet’s integral to evaluate  dzdydxxyz  throughout the volume 

bounded by 0,0,0  zyx  and 1 zyx . 

Dirichlet’s integral dh lgk;rk ls 0,0,0  zyx  और 1 zyx  ls f?kjs 
gq, vk;ru ds fy,  dzdydxxyz  dks Kkr dhft,A 
 

7. Attempt any one part of the following:     7 x 1 = 7 
 fuEu esa ls fdlh ,d iz”u dk mRrj nhft,A 

(a) 
Apply Gauss divergence theorem to evaluate 



S

dsnF ˆ. , where 

kzjyixF ˆˆ2ˆ4 22 


and S is the surface of the region bounded by the cylinder

0,422  zyx , .3z  

गॉस डाइवजस मेय (Gauss divergence theorem ) dk iz;ksx djrs gq, 


S

dsnF ˆ.
 

vkdyu dhft,, जहां kzjyixF ˆˆ2ˆ4 22 


  और S, बेलन 0,422  zyx

.3z  से िघरे े , की सतह है A 
 

(b) 
Evaluate 



C
drF .  by Stoke’s theorem, where kzxjxiyF ˆ)(ˆˆ 22 



 and C is the 

boundary of the triangle with vertices at )0,0,1(),0,0,0( and )0,1,1( . 

ोक के मेय ारा 


C
drF .

 
का vkdyu dhft,, जहां kzxjxiyF ˆ)(ˆˆ 22 



 और 

C ,sls ि भुज की सीमा है ftlds शीष )0,0,1(),0,0,0( और )0,1,1(  है। 
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