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FE.
ENGINEERINGMATHEMATICS-I
(2019 Pattern) (Semester - I/11) (Credit System) (107001)

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

1) Q.1liscampulsory.

2) Attenfpt’ Q.2 orQ:3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.

3) Neat diagramemust be drawn wherever necessary.

4) Figuresto the right indicate full marks.

5) Use of.&tectronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Writethe correct option for the foll owing-multipie choice questions.

2

U3 3 i

a) If u=x’+y>—3xy then oy isequal to [1]
) 3 i) -3
i) 2 iv) O

| IxY)

b) If x=rcosé, y=rsiné_then the value of W IS [1]
: 1 .
), ; i
jii) r? iv) None

c) Thevectors X,=(-10,3), X,=(2,4,6) are [2]
)  linearly dependent i) liready independent
i) mutually orthogonal Iv) {mone of these

d) Thecharacteristic equation for the square matrix A is [2]
) |A-41]=0 i) |A%A1|=0
i) [A’-41[=0 iv)oNone

PT.O.



f)

Q2) a)

b)

Q3) a)

b)

Q4) &)

b)

C)

[6178]-1

X* + y? Jou ot

=sin™ X—+ Yo |
If u=9in then X yay isequal to [2]
) u i) 2u
i) 0 Iv) None
a(x,y)
If x=u(1-v)¥=uv then —a(u,v) [2]
) u 1)) g
1)\ V) u-—uv
2 2 2
If u=x?tan Y — yztan‘lﬁ then show that ou _ x2— y2 : [5]
X y OXOY:> X~ +Y
1 Inx-Iny _
i f(X,y)=?+Tyz,usmg Euler’stheorem find Xf, + yf,. [5]
—f Y-z Z-X x y a_u a_u au
Ifu="f(e”e ). findthevalueof ==+ o oz [5]

OR

5, GG
If Xx=utanv, y=usecv/provethat Ix ox), \ay) oy X.[5]

If u=Inx+Iny findthéwvalue of x’u, +2xyu,, + y°u,, + xu, + yu,5]

If z= f (u,v) and usxcosf — ysing, v=xsind+ ycosd where g isa

0z 0z 0z

0z
X—+Yy—=U—+V—
constant, show that X y dy Cou ov [9]

If x=ucosv, y=usinv, provethat jy =1. [9]
Ascertain whether the following functionsare fupctional ly dependent, if

. . _ KRy O =]
so find the relation between then U=7 JFtan T X+tanty (5]

Find the maximum and minimum valuesof’3x* — y* + x°. [5]
OR
2



Q5) 8
b)

Q6) a)

b)

Q7) 8

b)
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2 2 2 V2 ¢ —a(u,V,W)
If x=v*+W, y=w*+U? z=u’+¥* find (% y,2)" [5]
In calculating volume of right&sircular cylinder, errors of 2% and 1% are
found in measuring height.and base radius respectively. Find the

percentage error ifr¢al culating volume of the cylinder. [9]
Use Lagrangestnethad o find the minimum distance from origin to the
plane 3x+2y+z=42. [9]

Examinée. fallowing system for consistency x+y-3z=1,
AX£2y+62=8; 15x—3y+9z=20. [9]
Examinefor linear dependancy or independance oi following set of
vectors, If dependent, find the relation betweenithem X, =(3,11),

XZE(Z,O,—l), ng(l,ZLZ). [9]
-1 1
- 0 =
J2 2
Showthat A=| 0 1 0. pisorthogona matrix & hencefind A=.[5]
1 0 A
V2 (42
OR
Determinevauesof k, for which following system have non-trivia solutiar.
5x+2y—-3z=0; 3x+y+2z2=0; 2x+ y+kz=0 9]
Show that following'set of vectorsarelinearly dependant X, = (2,8,4,-2),
XZE(—]_,—Z,—Z,].), X3E(:L:L2,—1) [9]
Find the currents |, 1, 1, inthe circuit, shown inthgfigure:- [5]




Qg) &)

b)

Q9) &)

b)
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Find eigen values and corresponding eigen vectorsof thefollowing matrix

N
{—3 o] 5

Verify Cayley Hamiltontheorem for given matrix A = [9]

o O K
o r O
P O K

5 4
Find themodal matrix Pwhich diagondisesthegiven matrix A = L 2} [9]

OR

Find-&igen values and eigen vector correspondingdo largest eigen value

15 0 -15
of afollowingmatrix A= -3 69 |. [9]
5 0.-5

Verify Cayley Hamilton théorem afd’hence find A~ for given matrix

A 1 2
_|:1 1:|- [S]

Express the following quadratic form as “sum of the squares form” by
consruent transformation. Write down the corresponding linear

transformation Q(X )= X + 6X; + 185 + 4x,X, + 8XX, — 4% X, . [5]
> >
4



