Total No. of Questions : 9] SEAT No. :

P-3926 [Total No. of Pages : 5
[6001]54001

E.E.
ENGINEERING MATHEMATICS - |
(2019 Fattern) (Semester - 1) (107001)

Time: 2%2Hours]
I nstructionsto thie Candidates:
1) Question N, 1'is compulsory.

2) Solve Q. Nav2or Q. No. 3, Q. No.4or Q. No. 5,Q. No. 6@r-Q. No. 7, Q. No. 8
or Q. No.\9.

3) Neat dizggrams must be drawn wherever necessary.
4)  Figureés to the right indicate full marks.
5) Electronic pocket calculator is allowed. i
6) - Assume suitable data, if necessary. ”’}

[Max. Marks: 70
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Q1) Write the correct option for the fellowing\multiple choice questions :

j S \
1 1 1 ~.0u ou
a) Ifu=—+—+ L FhenX=—+ y— is equal to 2
) XLy '\ X y dy q [2]
) 2u Tt i) —2u
iii) O o> iv) None
\
b) If u = x’ then % isxqual to [1]
oy v
‘\‘)
i) O i) oyt
iii) x logx iv) x!
a(u,v
c) Ifx=uy, y:E then the value of (U.v) 18 [2]
v (X, Y)
1) —_2u i) ~uv
\Y
111) U 1v) U

PT.O.



d)

Q2) a)

b)

03) a)

b)

A is orthogonal matrix then A~ equal to [1]
) A i) AT
i) A? iv) 1

For what value of K the hogmogeneous system x + 2y — z = 0,
3x + 8y — 3z =0; 2x + 4y #(,k—3)z = 0 has infinitely many solution.[2]

i) K=0 im K=1
i) K=2 iv) K=3
. . . 1 4.
Using Cayley Hamilton theorem A~ for the matrix A = 5 3 18
calculated from [2]
. I o1
i) /= (A —4]) i) —(A—4I)
5 5
e O\J ) |
i}y = (A +4I) iv) —(4L=-A)
5 S Ax
_';\ y
l 4 -
200 2
If 4 = In(x + y?), show that 2o — I I 5]
Dy LOYOxX
If e = y? — x?, cosec V(=2 thén,find the value of [5]
P N X =~
N
ou ou OU’ OuF
X—+Y— || X—F+ Y=
[ OX yé‘y] [ OX y;é‘y
\
q ou ou ou
Hfu=fix-—vy, y= ,"z“)— then find the value of —+—+-557 [5
fx=y,y z}' x) ox oy oz [S]
2)
W OR
Ifu=ax+5b =b find th 1 f [@] [%] [5]
u = ax + by, v = bx — ay find the value o 8Xy' ).
: Xy 2 oT oT
If T=sin| ———|++/X 4+ Yy, find thelvalue‘of X—+ y—.  [5]
xX* + yz] y ox Y oy

If u = f(r, s) where r = x> + y>, s = X* — y* then show that

ou ou ou
—— - X— =4xXy—. S
an+ oy Xyar [5]
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04) a)

b)

05) a)

b)

06) a)

b)

Ifx=u+v,y=v2+w2,z=u3+w3thenfind%. [5]
X

In calculating resistance R of d€ircuit by using the formula :

RV
I

errors of 3%.and 1%-are made in measuring Voltage V and current I

respectively Find the % error in the calculated resistance. [S]

Discuss Alte.maxima and minima of : [5]

S, =+ xy+x—4y + 5

OR
o(u,v,w
Ifu+v2=x,v+w2=y,w+u2=zfindM. [5]
8(X7 y’ Z)
Examine for functional dependence : O [5]

u=y+z,v:x+2z2,w=x—4yzg§2y2 _

A space probe in the shape of theyellipsoid 4x* + y* + 4z° = 16 enters
the earth's atmosphere and it's‘ surface-begins to heat. After one hour,
the temperature at the point™(,4y, zJ ‘on the surface of the probe is

T(x, y, z) = 82 + 4yz — 16€ + 696
\
Find the hottest point/Oristhe stirface of the probe, by using Lagrange's

method. W 3 [3]
= n
Examine for consistency:and if consistent then solve it (5]
\
2x+3y+5z=1;3*y-z=2;x+4y-6z=1
Examine whether:the vectors [5]

™
X, = (1,1, -1, 1% X, =1, -1,2,-1); X, = (3, 1€0,1)

are linearly independent or dependent. If dependertOfind relation
between them.

%A

If A= % % b| is orthogonal [5]
A

Find a, b, c.
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Q7) a)

b)

08) a)

b)

OR
Investigate for what values of k,the equations [5]

xX+y+z=1;2x+y+4z=kAx + y+ 10z = k¥* have infinite number of
solution? Hence find solutién.

Examine whethe€inthe veotors. [5]
X =2,3,452), X, =5(-1,-2,-2,1); X, =(1, 1, 2, -1)

are lineatly) independent or dependent. If dependent find relation
between them:

Findhe current 1; L; L, in the circuit shown in the figure [5]

it R=6 1o

B
N\ (
Find eigen values and eiggl «;\éctors of the following matrix [S]
QR
11 =2 e\
A=|-1 2 1 . ] O
0 1 -1 o
}\
‘ :““’ 12 =2
Verity Cayley-Hamilton theorem for A=|—1 3..Y0 | and use it to
0 &27 1
find AL [5]
1 1 3
Find the modal matrix p which transforivthesmatrix A=|1 5 1| to
3 11
the diagonal form. [5]
OR
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09) a) Find eigen values and eigen Vect@,s of the following matrix

B

é@'\ [5]
o
N A 1 1 3
b) Verify C 1)@;‘1 atheorem for A=| 1 3 =3 '
y Cayle ilton-theorem for and use it to
Qj 0 2 4 —4
find A—léb {\/Qq’ [5]
C) Redu@e f@wing quadratic form to the "sum of the squares form".
& % [5]
Q@: 2@31 9y? + 6z + 8xy + 8yz + 6xz (?"/b
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