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

Time: 3 Hours Total Marks: 70
JHA: 03 TUS qIie: 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.
qe: 1. 9f g BT IR ARTT | fedl ued W, mavad ST &I Seord 7 B @
Rerfa # Sugad Se1 w@a: AFaR 999 &I A I |
2. Ul B IR o g GAUrgar Bl arun, Ui wrar ferdr fFdl ud Ui
@1 ff3a AT &1 gAnT AT S Hedn 2 |
SECTION A

1. Attempt all questions in brief. 2x7=14
1 it oAl @1 e Sar AR |

a. If A is a Hermitian matrix, then show that i4/is Skev_v—Hermitian matrix.
g 4 T SHTCHT (Hermitian) AR 8, T fawTt % i1 T8 wryp-gfffesA

(Skew-Hermitian ) ﬁﬁ;ﬂr gl

4.2
Find the eigen value of the matrix 4= {2 4} corresponding to the eigen vector

RS
aﬂs@rk% @ d AR 4= {4 ﬂ EAIENECESEICERY

c. u@c x, proye that (1-x")y, —xy, =0.
—cos ' I RIg @ STY b (1-x*)yy=xy, =0.

d. 3 3
Ifarssind| =5 , then show thatxa +y6—u=§tanu.
Jx + \/; Ox oy 2
qﬁ,uzsm ?ﬁ %ﬁ@ Elf)l%ﬂQ ﬁﬁx y—=§tanu.
\/_ \/_ oy 2
e. Find the percentage error in measuring the volume of a rectangular box when

the error of 1% is made in measuring each side.

gfe U Yol bl HIUA-H 1% &1 FfC eRll 2 a1 Th AATBR Sidy &
3{TIAH &1 A9 | fhasAr ufa=ra Ffe 2rf?

f. Evaluate ” ydxdy over the part of the plane bounded by the line y = x and the
parabola y = 4x—x”.

W1 y=x R WAy =4x—x> YR &= & a1 & AT [[ yavay B
AU BT
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& Find curl of a vector field given byl? =(x*+x0)i +(7 +x%y)].
Ij“:(x2 +xp?)i + (2 +x%y)] R gRYTT ddex Wi 1_*: &1 B (curl)
SIS
SECTION B
2. Attempt any three of the following: 7x3=21
=1 3§ 9 foedt (9 Al &1 SR AR |
a. 2 -1 1
Verify Cayley-Hamilton theorem for the matrix 4={—-1 2 —1| and hence
1 -1 2
find its inverse.
2 -1 1
AR 4=|-1 2 -—1|% N Fei-gfiee g &) Tanfid B3 3R T
1 -1 2
EERRIGER]

b. Ifyvx* —1=log, (x +~/x*> —1), prove that

(xz _l)yn+l +(2n+1)xyn +n2yn—l :0

g yx? —1=log, (x++x* 1), ‘R oifoe fo

(x2 - l)yn+1 + (2” + l)xyn + nzynfl = 0

C. Expand f(x,y) ;@( about (1,1). up to second degree terms and hence-evaluate

(1.02). \\Q
L) & L) =" BT g S & uei aa fowR &% 3R
1.02)42 D} ITOHET DI
2
. a ra y .
ate the double integral —————dxdy. by changing the order of
E@% Io .[/E (y4—a2x2)

integration,

2
THIGEA & hH Bl FaTdR S9d e [ [ S S—.- I

ST BIfOTU |

e. Find the directional derivative- of scalar function f(x,y,z)=xyz at point
P(1,1,3) in the direction ~of the outward drawn normal to the sphere

x> +y® +z7 =11through the,point P.

M x>+ 3> +2° =110 fdg P FIoRd gY IER @ IR EH T AW
o oo # AR @ f(x,y.2)=xz BT [AgP@13) R s
3ddhelsl (directional derivative ) =ITd Eﬁﬁ'{’l

SECTION C

3. Attempt any one part of the following: 7x1=17
1 4 9 5 1 99 &1 Swk Qe |

(a) Test the consistency for the following system of equations and if system is
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consistent, solve them:

iR ot FgfaRad e & fore Smaar (consistency) BT TRI&0T B
IR I AT gETa &, @ 36 5 Y
X+y+z=6,
x+2y+3z=14,
x+4y+7z=30.
(b)  Find the eigen values and corresponding eigen vectors of the matrix A.
AT 4 F Mo A 3R WA 3o deex Jd HIfrg|
2 1 1
A= 2 3 4|
-1 -1 =2

4. Attempt any one part of the following: T7x1=17
o= 4§ @ el v g T IR Y |

(@) Trace the curve x*y* = (a’> + y*)(a® — y*) inxy-plane, where @ is constant.
xy-adcl 4 am X2y =(@*+y*)a*-y?) 8l a TP fradie 8, @1
IR N |

(b) 2.2
Ifu=—2 —+cos 24 - |, prove that

X +y X" +y
2 2 2 2.2
0 0
x2—2+2xy u+y2—bzl: )2CJ’2
X oxoy Oy X" +y

e 8 u @5 ¥ ou 5 xy?
% x@y 2 x2 +y2
5. Attempt an part of the followmg: T7x1=17

e 4 % Teh [ D] IR ST |

(@) Find the Jacobian of the functions . y, =(x, —x,)(x, +x;),
v, =(%.+x,)(x, —x;), y; =x,(x, —x;), hence show that the functions are not
independent. Find the relation between them.

g Y =0x —x,)(x, +x5), el Yy = (X +x,)(x, —x3), NN

y, = x,(x, —x,), BT DI~ (Jacobian) T HIoY| fE@Y b wer
WA T8I 8 | $7b Sitd HeY HTd Bifery |

(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.

THh AR da, ST Y R GaT §, B &HdT 32 ¥9 BI g1 AR &
WW(Lagrange’s method of multipliers ) WWW@,W
& Ml @ sueR U ¥ f sl & fFuir & fou &9 9 $9
I BT STa=RIHAT Bl

6. Attempt any one part of the following: T7x1=17
=1 A 9 5l 1@ ued &1 Swr AR
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(@) Evaluate U_L (x—=2y+z)dzdydx, where R is the region determined by
0<x<1,0<y<x’,0<z<x+y.
”L(x—zyﬂ)dzdydx, P T PIY, S R &FA
0<x<1,0<y<x’0<z<x+y gRIfAuffRa gl

(b)  Use Dirichlet’s integral to evaluate ” j xyzdxdydz throughout the volume

bounded by x=0,y=0,z=0 andx+ y+z=1.
Dirichlet’s integralEF‘fT TR | x=0,y=0,z=0 3R x+y+z=1 I iR
g A & Y [[[ayzdedydz @1 STd B |

7. Attempt any one part of the following: 7x1=17
o d 4 el v g T IR Y|

a AN
(@) Apply Gauss divergence theorem to evaluate I IF .nds , where
S

F=4xi-2y* j+2° kand S is the surface of the region bounded by the cylinder
x’+y*=4,z=0,z=3.

Tﬁlﬁm THg (Gauss divergence theorem ) BT TN A gU ”I? .nds
S

BT PTG, ST8T F = dxi =232 J+ 22k 3RS, 9 x% + % =4,z =0
z=3.®méﬂa,aﬁﬂﬁ_6'% |

b - - - R R n
®) Evaluate §CF @ﬁ/ Stoke’s theorem, where F =i + x> j — (x +z)k_and C is the
boundary e triangle with vertices at (0,0,0),(1,0,0) and (1,1,0).

(b' — > N .
wm §CF.dr BT 3TheT DITSTY, W51 F=y2i +x°] - (x+2)k 3R
e & a8 s =/ (0,0,0),1,0,0) 3R (1,1,0) B
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