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Y0 FMEET YO R Subject Code: BAS103H

PAPER ID-311668
Roll No:

BTECH
(SEM 1) THEORY EXAMINATION 2024-25
ENGINEERING MATHEMATICS-I
TIME: 3 HRS M.MARKS: 70

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

SECTION A
1. Attempt all questions in brief. 2x07=14
Q no. Question CO | Leve
[
a. Find the eigen values of the matrix _Cgffe :ig;g] 1Kz
IR D eigen HI JATd G [m(c0s0&-SinB@-sin0&-cos0)] |
b. 1fu =~ find the value of x 24y 2%, 2 K3
x+y dx oy
TiG u=(x"2+y"2)/(x+y), Al x du/dx-+y du/dy BT I J1d HIfo |
C. What is the difference between total derivatives and partial derivatives? | 2 K1
Fd sRafed 3R 3iliw Sikafea & o T 1 iR 772
d. What are the applications of Jacobians 3 K4
OB ST P STHNT T 72
e. Write the statement of Liouville’s Theorem. 4 K2
ferafac & Uay &1 sy ferfeu|
f. 23 4 K
Evalluatef1 zfl 3xzyzdxdy. 3
WL fl x2y?dxdy.
g. Prove that curl 7 = 0. 5 K2
RIg Wﬁ? curl 7 = 0.
SECTION B
2. Attempt any three of the following: 07 x3=07
Q no. Question CO | Leve
I
a. Find two non-singular matrices P and Q such that PAQ is in normal | 1 K2
form,
1 3 6 -1
WhereA=|[1 4 5 1]
1 5 4 3 . .
&l TR-UHTI TR P 3R Q 37 UHR Wl fh PAQ I &7 H
. [ 36 -
PelA=|1 4 5 1 ]
1 5 4 3
b. Find the n" derivative of tan™! (E) 2 |K3
[tan] ~(-1) (x/a) BT n~dl I ersl JTd BT
C. Find the volume of the largest rectangular parallelepiped that can be | 3 K4
2 2 2
inscribed in the ellipsoid = + 2 + 5 = 1.
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TI §8 AOAGR JHR IgYSl BT 3MAd- J1d Hioe o
SHTAIBR xA2/an2 +y"2/02 +272/c™2 =1 H 3ifdrd o o SahdT ]

d. Apply Dirichlet s theorem to evaluate [[[ xyzdxdxdz taken throughout | 4 | K3
the eII|p30|d — + + < 1
FEEGICIN x"2/a’\2 +y’\2/b"2 +2/2/c”2 <1 U T [ff#ixyzdxdxdz
D Gl R & fore [ iy dr

e. Show that the vector f(r)# is irrotational. Where # = xi + yj + zk S K5
feRamd o daex f(r)r > STeOff B 1 ST&T r ~=xi“tyj+zk”

SECTION C

3. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Find the eigen values and eigen vectors of the following matrices: A=|1 | K4

2 -1 1
[—1 2 —1] .

1 -1 21_ _
fafafad seggl & eigen A 3R eigen daex Tioh: A=[m(2&-
1&1@-1&2&-1@1&-1&2)] |

b. Discuss for all values of K for the-system of equations 17 | K2

xX+y+4z=6x+2y—-22=6Kx+y+z=6 as regards
existence and nature of solution.
TRl &1 gurel & fod K & 9t 7 R 9491 39
JAYE & HRdd SR UBfd & TEY T x+y+4z6,x+2y-
27=6,Kx+y+7=6|

4, Attempt any one part of the following:

Q no. Question CO | Level
a. Trace the curve  y2(a + x) = x?(3a — x): 2 | K1
qeh y™2 (a+x)=x"2 (3a-x) IRRAd B |
b. If u=f(r),wherer? = x?+ y? prove that ZZTZ + ZZTZ =f"(r)+ 2 |K1
~f'(r).
gfg u=f(n,S8T rm2=x2+y2, Rg & & @2 wi(ex2 y+en
w)/(0y"2 ) =" (N)+1/r VA1)

5. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Ifu=xyz,v=x?+y?+z%and 3 |K3

_ x+y + 2 Find the jacobian 252
w=X y Z.rm e jacoolan (u, ) W)

B U=Xyz,v=x"2+y"2+z"\2 3R
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Wex+y+z. STRTTETA @ISt (3(x,y,2))/((u,v,w))
b. Find the maxima and minima of the function sinx + siny + sin(x + y). | 3 K3
WA synx+siny+sinio} [(x+y)] &1 3Hf¥fbdH R FAgaw 31d
I
6. Attempt any one part of the following: 07x1=07
Q no. Question CO | Level
a. Find the area inside the circle r = 2acosf and outside the circler =a | 4 K4
I r=2acosd P 3R 3R I r=a P &R HT &AHT J1d B
b. Change the order of integration and then evaluate 4 K2
2a r3a—x
J J (x? +y?) dydx
Ueh R0l &1 ShH Seal sﬁiﬁmwﬁ
2a 3a—x
f L4 (x2 + y2)dydx
0 “iq
7. Attempt any one part of the following: 07x1=07
Q no. Question CO | Leve
|
a. Show that div (gradr™) = n(n + 1)r™~2. Where # = xi + yj + zk S | K4
feami & div (gradrn)=n(n+1)rA(n-2). ST&T r =xi *yj +zk"
b. Verify Stokes theorem for F = (x2 + y2)i <2xyj taken round the |5 | K5
rectangle bounded by the linesx = 0,x = a,y=0,y = b.
F 7=(x"2+y"2 )i-2xy]j %W@WW@WGM 0,x=a,y=0 ,y—bﬁ
R 3{Id & IRT 3R o ST G By |
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