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ENGINEERINGMATHEMATICS-I

(2019 Patter n){(Semester- 1) (107001) (Credit System)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1
2)
3)
4)

Attempt Q.1 (Compuisory); Q.2 or Q.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
Use ofl elettronicypocket calculator is allowed.

Asstmesuitable data wherever necessary.

Figures torithie right indicate full marks.

Q1) Writethetorrect option for the following multiple chgice questions.  [10]

a)

b)

d)

ou du_ _du
[flu=x*+y*+ 2z then X—+ y—%z2—& 2
u=Xx+Yy + 2z then ™ yay > [2]
) u i) ~4u
i) 2u i)/ 0
J(X.Y) 2,2 d(u,v)
=W -V = ———=4U°+v —=
If x=u?—Vv2andy = 2u?¢.and 3(0.Y) ( ) then 3xy) [2]
) AU+ i) 40¢+y?)
auu 1 . —1
Iii) —4(X2+y2) V) AUE+\P)
For square matrix /10 be an orthogonal matrix, [2]
) PP =A" iy PP =
i) P2=1 iv) P=P
v 0 3/2
The quadratic form corresponding tothematiix A=> 0 2 1 |is
3/2 1 -3
[2]
) Q=X +2x5-x% ) G = 3% +3%%, = 2%X,

3
i) 3¢ 25 =3 + 3%+ 25% DX+ 26 =36+ %%+ XX,
PT.O.



f)

Q2) &

b)

Q3) 8

b)

X2+ y? . .
If u=In then u is a harviogeneous function of degree. [1]

X+Y
) 1 i)y 12
i) 2 iv) O
For a square méihix’A, surn of the eigen valuesis 3 and product of the
eigen valuesis2 then.Characteristic equation of A is [1]
) A2-3452=0 i) A2-31+2=0
i) A%427+320 V) 22+21-3=0
If w= logix + y° — y?x— X°y) then show that i+izu= — [5]
oX oy (X+y)?
If y='sin™(x* + yz)ﬂ5 then prove that [5]
2 2 2
xza—l:+2xy ou y28 lj:gtanu[gtanzu—ﬂ
oX Oxay ay- 5
If z=1f (X,y) where x = u + vy = uvthen prove that [9]
0z 0z 0z 0z
U—+V—=X—+2y-—

U v ox Lpy
OR

i (3)3) 25
If u=ax+ by ;v =hx~ayfind value of ox ), \ou ),\av )\ &y u.[5]

2

| f T:sin( ny 2)+\/x2+y2+xy. Find Othe. value of

X +y x+y
x oy [5]

If Z = F(X, y) where x = e cosv &y = ensinv then prove that

y'%+ X.E:emE
ou ov oy’ [5]
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Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Q7) 8
b)

_ u+v ., 9(uv)
If X =uv, y_m,flnd —8(x,y)' [5]
2

A power dissipated inaresistorisgivenby P= EE . Find the approximate
percentage error iMRiT Eisjncreased by 3% and R isincreased by 2%.[5]

Find stationary-aornt of f(x, y) = x® + y® — 3axy where a < 0. [9]
OR
If U+ =X+ y WP +v=x3+y° findM [9]
1 1 a(X, y)
Exd@dyine for functional dependence u =y + z, v = X + 27,
W(= X dyz — 2y [9]
Find stationary value of u=x?+y?+ z> under the cendition 1+1+E =1
Xy z

usig Lagrange's method. [9]
Examinefor consistency the follewing system of equations and solve if
consistent. [9]
X+2y+z=2

2X—y—2=2

4X -7y —52=2

Examine whether theyectors%, = (2, -1, 3, 2), X, = (1, 3, 4, 2) and
X, = (3, -5, 2, 2) arg linearty, independent or dependent. If dependent,

find the rel ation between them. [5]
For which values of a, b;‘¢ the matrix A is orthogonal where o]

1 i}

-~ = a

3 3
a=2 1 4

3 3

2 2

— —= C

3 3 |

OR

Determinevalues of A for which the systern of’'equations 3x—y + Az=0,
2X+y+2z=2, x—2y—Az=-1isinconsistent. [5]

Examine whether thevectorsx = (3, 1, 1).x5=(2,0,-1) and X, = (4, 2, 1)
are linearly independent or dependent.’ If dependent find the relation
between them. [5]
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c) Determinethecurrentsinthefollowing network. [9]

HoN— 20V
"I »
‘ Yo Pl oy B _ES‘-.
i
o N LoV
3114
Q8) @ Findthecigenvauesandeigenvectorsof thematrix A={0 2 6/.[5]
0 05
b) By using cayley Hamilton theorem find tlké inverse of the
1 1 3
matiix| 1 3 -3/ [9]
-2 -4 -4

c) Reduce the matrix A :E ﬂ 10 its diagonal form by finding modal

matrix P. [9]
OR
2 01
Q9) & Find the eigen values.or A=|0 2 0|. Also find eigen vector
1 0 2
corresponding to smaliest eigen value of A. [5]

b) Verify cayley Hamilton theorem for A =B ﬂ Herce find A7, if it

exists. [9]
c) Find the transformation which reduces the guadratic form 3x* + 5y? +
27> — 2yz + 2zx — 2xy to the canonical- férm Py’ using congruent

transformations. Also write the canonical term. [9]
eeg eeg eeg

\
\
\
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