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YL AN A FAEER Y AR Subject Code: KAS103T

PAPER ID-311677
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2024-25
ENGINEERING MATHEMATICS-I
TIME: 3HRS 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 _541, 3 _24i], then show that the Matrix A is Hermitian. 1 ﬁl &
- 3
afs e A= [3 -f4i 3 ;4l]ﬁmw%,ﬁﬁ@ﬁ%mw§A%ﬁ%mq
(Hermitian) 21
b. Describe Rank- Nullity theorem. 1 Ki &
Yot v (Rank—-Nullity Theorem) = avfa =i Ks
C. State Lagrange’s Mean value theorem. 2 K2 &
wmist % wrew 7w wa (Lagrange’ s Mean Value Theorem) s e Ks
o
d. Find the envelop of the family of straight lines m2x-— my + a = 0 where m | 2 K2 &
is a parameter Ks

o et % uiEr & s (Envelop) @S, s@f m wh fafier R
e. What is the degree of homogeneous funetion u(x,y) = (vx + ﬁ) " +y™. |3 Ks

arardt e U(XY) = (Ve +Y)(x® + y™) # am (Degree) @ 37 &Ks
f. (xy,z) _ . a(uv,w) 3 K
f—a ) 5,then find thevalue of Grd &3K i
A(xy.z) _ a(u,vw) .
" ) " Gy =l
2
9. Evaluate: fol fox xe¥ dydx 4 EZ &
2 3
TR ﬁ:fo1 fox xe¥ dydx
h. Change the order of integration in J,~ [ f (x,y) dydx 4 |K2&

s [ [ f(x,y) dydx % w8 @ e Ks

i For the scalar field u = yz+ zx+ xy, find the gradient of u at the point (1,2,3). |5 K2 &

Ks
dAfewr & usyztzxtxyu = yz + zX-k Xyusyztzxtxy & fag, féig
(1,2,3) w u = ifede @l
J- State Green's Theorem. 5 | K&
s w (Green’ s Theorem). = wem ol Ks
SECTION B
2. Attempt any three of the following: 10x3=20
a. Interpret the values of A and u such that the system 1 Ki &
xX+y+z=6 x+2y+5z=10, 2x + 3y + Az = p has Ks

I. No solution
I1. A unique solution
I11. Infinite number of solutions.
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e w fF AR & e fFe yor & @i st x +y +2 =6, x +
2y +5z2=10, 2x + 3y + Az = p ¥ f=fafea Rufwt =

I. =€ wme= T

Il. & sfsda ammEm =@

. swhfig d@em & guae =

b. Verify Rolle's theorem for the function f(x) = x? — 6x + 8 in the interval | 2 | K2 &
[2,4]. Ks
ta =1 wim (Rolle's Theorem) &t wem f(x) = x2 — 6x + 8% fau
e Y, S siate [2,4] § dfenfya R

C. Express the function f(x,y) = e* siny as Taylor's series expansion in powers | 3 | Ks
of xandy. &Ks
% f(X,)y) =e*siny & x 3R y & =@ § R F@an fawr & &7 °
EH B

d. Using double integration find the area of the region bounded by the curves 4 K2 &
xy =2,4y = x%y = 4. Ks
ARl WHERER 1 ST w0k, FH Xy = 2,4y = X2,y = 450 9@ & %
@ |

e. Find the directional derivative of @ = (x? + y% + z2)"/2 at the point P | 5 " | K2 &
(3,1,2) in the direction of the vectoryzi + zxj + xyk. Ks

0= (x?+y?+22)"Y2 Hfem = (Directional Derivative) @
fiig P (3, 1, 2)w wfw yzi +1zxf + xyk. # fean § @i

SECTIONC
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
A=|1 5 1]
31 1
1 1 3
s A=|[1 5 1] F o e 7F @i wEid e @few q@ |
3 1 1
b. 1 2 3] 1 |Ki&
Verify Cayley - Hamilton theorem for the Matrix A = |2 4 5]and hence Ks
3 5 6
compute A~1.
1 2 3
aegE A =2 4 5| % fau Fcfi-tficet g # genfm W i A7 T
- 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= xH)ynsz = @+ Dxynss — > —m?)y, =0, if y= Ks

sin(asin™! x).
Also calculate the value of (v, ),.
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e y = sin(asin™! x) &, @ fafress w1 & SEm w0 fefafad adewo
T (1= x*) Y42 — @0+ Dxynyy — (0 —m?)y, = 0,70 &
(Vp o™ 7H 1@ U

b. Construct the curve: y2(a + x) = x%(3a — x). 2 K2 &
frfafaad T s Ks
y2(a+x) = x*(3a —x)

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

a. If Wd+vdi+wi=x+y+zu>+v2+w?=x3+y3+z3and u+v+|3 |Ks
w = x2 4 y2 4 z2 then find the value of ‘Z((I;’;VZV)) &Ks
adud+v3+widi=x+y+zut+vi+wi=x3+y3+23 s
u+v+w=x2+y2+zzFﬁMW T T R

9(x,y.2)

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

the box requiring least material for its construction. &Ks

Th ARIAHRT S, S SR ¥ gen  ® SR fSgR gmar 32¢.c. @ 3@
dfE F S A g arfer fmior % fau wew @l A stewEddr @

6. Attempt any one part of the following: 10 x,1 =10
a. Using the transformation u = x + y,v=x — 2y, find the value of 4 K2 &
JI,Cx + y)*dxdy where R is the parallelogram in the xy-plane with vertices Ks

1,0),31),(22),(0,1),

wfEd u=x+y,v=x~2y F s w5 (x +y)?dxdy F @
frrel W&l R, xy-—wwae § t awie Sqde &, fes R Ry (1, 0),0.(3)
D, @, 2), (0, 1) &

b. Compute [[f, x? dxdydz over volume of tetrahedron bounded by x=0, y=0, 4 K&

z=0and§+%+§=1, Ks
x=0, y=0, 770 ¥k Z4T+Z=1 gm d@fiw BRI F o A
JIf, x*dxdydz = == ft |
7. Attempt any one part of the following: 10x1=10
a. Verify Stoke’s theorem for F =y2i4 x2j— (x+2)k and C is the |5 |Ke&
boundary of the triangle with vertices at (0,0,0), (1,0,0) & (1,1,0). Ks

F = y21 4+ x2] — (x + 2)k % fo. 2w wim %1 wenfig 5t s&f C 3
feptor o e ® e e fig €0,0,0), (1,0,0) sk (1,1,0) #
b. Verify divergence theorem-for F = (x% —y2)i+ (y? —zx)j + (22 —xy)k |5 | K&
taken over the rectangular parallelopiped 0< x < a,0<y <bh,0<z < c. Ks
Tate W F1 g #t wwt F= (22 — yz2)i + (2 — zx)f + (2% —
xy)k @ HEaFR @ Gqqs 0S x <, 0<y<bh,0<z<cw fon
T R
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