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BTECH
(SEM I) THEORY EXAMINATION 2024-25
ENGINEERING MATHEMATICS-I
TIME: 3 HRS M.MARKS: 100

Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 2x10=20
Q no. Question CO | Level
a. If the Matrix A= [3 _E A 3 _2 4i], then show that the Matrix A is Hermitian. 1 II? &
. 3
af g A= 341 = 41] P 8, 1 e e A ey
(Hcrnutlan)?l o : & . - -
b. Describe Rank- Nulllty thcorcm 1 Ki &
Yo—aferdt W= (Rank-Nullity Theorem) @ avit i Ks
C. State Lagrange’s Mean value theorem. 2
i %1 wra 7w v (Lagrange’ s Mean Value Theorem) @t &
fordl
d. Find the envelop of the family of straight hnes my+a=0wherem |2

is a parameter

TR e & ufEn 1 A (Envelop @h@f &t m uF e 2
e. What is the degree of homogeneous fu tion u(x,y) = (Vx + \/_ Y™ +y").
gl B u(xy) = (Vx + |y (x" + y") & 7@ (Degree) r 27

fo 122D = 5 then find the valie of 2L2M). Ks
o(uv.w) o(x.y.z) &Ks
a( xy z)
—_—— =5, FT AE F@ B
a(i,p,w)
2
g Evaluate: fol fox xe¥ dydx 4 Ilij &
. 1 x?
. ] y
geaied 0 [ [ xe¥ dydx _
h. Change the order of integration in f f flx,y) dydx 4 K &
U f f f(x,y) dydx® #a a1 el Ks
i. For the scalar field u = yz+ zx+ xy, find the gradlen i.of u at the point (1,2,3). | 5 Ko &
Ks
Afgs & u=yz+tzxtxyu = yz + zZX =yztzxtxy % fo, foig
(1,2,3) w u = Afede @)
j. State Green's Theorem. ; 5 Ko &
#ir wE (Green’ s Theorem) .t Ks
SECTIONB
2. Attempt any three of th followmg 10x3=20
a. Interpret the values of A and p such that the system 1 Ki &
x+y+z=6 x+2y+5z=10, 2x + 3y + Az =y has Ks

[. No solution
II. A unique solution
III. Infinite number of solutions.
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e F o AR puF Ae e wR E ke ety + y + oz =
2y + 5z = 10, 2x + 3y Fwaide ke /g
[ & srae 7 &
II. w sfs wwmam 2
II1. owefifg wem § wmmam &
b. Verify Rolle's theorem for the function f(x) = 2=« 6x +4ntBe interval |2 | Ko &
[2,4]. Ks
i @1 W (Rolle's Theorem) # wed f(x) = 2% 6x ¥ fa8
gty i, s sfaua [2,4]# afenfyg 2
C. Express the function f(x,y) = e* sin xs Taylor's series expansion in powers | 3 Ks
of x and v. &Ks
weH f(x,y) =e¥sin y& x R y & 9@ § W FE@en fwm & w9 OH
=H
d. Using double integration find the area of the region bounded by the curves 4 K: &
xy = 2, 4%, ¥ = 4 Ks
Al RS T WA aeh, O Xy = 2, 4¥, ¥ 0 oRa &9 %
ol |
e. Find the directional derivative of @ =(x24+ 3+ 2V Zt the point P |5 | K2 &
(3.1,2) in the direction of the vector yzi + zxj + xyk Ks
0 =(x*+ H+ DV Zfan == (Directional Derivative) =
fig P(3, 1, 2)wm wfw yzi + zxf + dxfhn § @
SECTION C
3. Attempt any one part of the following: 10x1=10
a. Determine Eigen values and corresponding Eigen vectors for the Matrix 1 Ki &
1 1 3 Ks
=11 5 1
3 11
1 1 3
wE A=|1 5 & foau i 7m o wdfum e @few F@ o |
3.1 1
b. 112 3 1 K&
Verify Cayley - Hamilton theorem for the Matrix A =2 |4 5|and hence K
315 6
compute A~1,  https://www.aktuonline.com ?
1 2 3
s A F2 4 5| % fau Fefi e wiw # wenta el AL
- 3 5 6
4. Attempt any one part of the following: 10x1=10
a. Use Leibnitz theorem to construct the following equation: [ 2 K2 &
(1= )iz = (20 + Dx¥ye1 = (0F — aP)y, = 0, K:,;
ify = sin(asin'x),
Also calculate the value of (y, )g. [
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e y = sin(asin™t x) &, @ ol v F1 wEn e fafafea e
S (1 — x2)Ypez — @+ Dxypeg — (0 —m?)y, = 0,7m &
(¥ )o@ OH F@ &

b. Construct the curve: y?(a + x) = x?(3a — x). 2 | Ko &
fafcfiad @ aamd: Ks
y2(a + x) = x*(3a — x)

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

a. If ud+vi+wi=x+y+zu?+vi+w?=x3+y3+z%and u+v+|3 |Ks

w = x? + y? + z? then find the value of QuIW) &Ks
o(xv.2)

ut+vi+wdi=x+y+zut+vi+wi=x3+y3+23 sin
u+v+w=x2+ y? +zza‘ra(“—"“’)) WA S

b. A rectangular box open at the top have c;apacity 32c.c.. Find the dimensions of | 3 Ks

the box requiring least material for its construction.#,

UF HPAET S, S I A gen ¥ o fwd aww 32c.c. ¥ oW
w%mﬁﬁaﬁﬁﬁw%mmwmﬁwﬁl

6. Attempt any one part of the following: |
a. Using the transformation 4 = x + y "=« — 2y, find the value of
ffR (x + y)?dxdy where R is th lelogram in the xy-plane with vcrtlccs‘

(1,0). (3, 1. (2.2), (0, 1), ‘
gfEdt u=x+y,v=x- :yaﬂwmﬂ"(x+y)2dxdy HT TH,
Frardt el R,y e g, P R fig (1, )03,
D, @, 2), (0, 1) #

b. Compute fffv x? dxdydz over volume of tetrahedron bound x=0, y=0, 4 K&
x ¥y oz Ks
z=0and =+=+-=1.
a b Il = -
x=0, y=0, 2=0 s =+I+==1 zm i, YW F o
[If, x*dxdydz = w1 ft |
7. Attempt any one part of the followmg 10x1=10
a. Verify Stoke’s theorem for F =y Zi—(x+2)k and C is the |5 |Ke&
boundary of the triangle with vertices at (( 0,0), (1,0,0) & (1,1,0). Ks

F=y%i+x% — (x + 2k % fau aa g @1 wefia # wet C 5
Feron 1 <her & ek fora fig 0,0,0), (1,0,0) siw (1,1,0) #

b. Verify divergence theore QI' F=0x2—y2)i+ (% —z0)j+ @2 —x»)k |5 K&
taken over the rcctangular'parallcloplpcd 0£x<aqg0ysh0£zge. Ks

sty i @ wenfia @b =t F= (12 — y2)i + (2 — zx)f + (22 —

xy)k @ smaER wie wqds 0< x <a,0<y < bh0<z< cw T
™ Al
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