Total No. of Questions: 4] SEAT No. :

P1268 [Total No. of Pages: 2

OCT/FE/INSEM -1
F.E. (Phase - I)
ENGINEERINGMATHEMATICS-I
(2019 Pattern)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the candidates:

1) Attempt Q.1 or Q.2 and Q.3 or Q.4.

2) Use of electronic pocket calculator is allowed.

3) Assume suitable data, if necessary.

4) Neat diagrams must be drawn wherever necessary.

5) Figures to the right indicate full marks.

Q1) @ For0<ac<hb, show that [5]
b—a b b—a
—<log|—=|<|——
a a

1< Iog[£]<1
Hence show that 4 3|3

b) By using Taylor's theorem, expand f (x) = € in powersof (x-2).  [5]

. [a*+Db” %
c) Evaluatelim [5]
OR
X* 2 4
Q2) @ Provethat Iog(1+tanx):x—3+§x - [5]
b) Expand 7+(x+1)+3(x+1)3+(x+1)*in ascending powers of x by using
Taylor's theorem. [9]
c) Findaandbif
lim| 2COSX—a+ bx’| 1
x—0 X4 o 12 [5]

P.T.O.



Q3) @ Findfourier seriesto represent the function
f(X) =xfor—n<x<mandf(x)=f(x+ 2n). [9]
b) Find half range cosine seriesfor f (X) =x%, 0 <x< 2. [9]

c) Obtain constant term and coefficients of the first sine and cosine terms
in the Fourier expansion of y asgiven in thefollowing table. [9]

(Givenf (x) = f (x +2 1))

II | 201 411 | 511
X 0 §_H__

y | 10{14|19 |17 |15 |12

OR
Q4) @ Find Fourier series for the function f(x)=x*—-2-2<x<2 and
f(X)=1(x+4). [5]
b) Find half-range sine seriesfor f (X)=11 X —x? where 0 < x <TI. [5]

c) Findfirstthreetermsincosineseriestorepresent yasgiveninthefollowing
table. [5]

x| O 1| 2 |3 |45

y| 4| 8| 157 | 6 | 2

FE/INSEM-1 2



Total No. of Questions—8] [Total No. of Printed Pages—4+1

Seat
No. [56671-1001
F.E. I Semester) EXAMINATION, 2019
ENGINEERING MATHEMATICS—I
(Phase-II)
(2019 PATTERN)
Time : 2% Hours Maximum Marks : 70

N.B. :— (i) Attempt Q. No. 1 or Q. No. 2, Q. No. 3 or Q. No. 4,
Q. No. 5 or Q. No. 6, Q. No. 7 or Q. No. 8.
(it) Use of electronic pocket. calculator is allowed.
(iii) Assume suitable data, if necessary.
(iv) Neat diagrams must be drawn wherever necessary.

(v) Figures to the right indicate full marks.

1. (@ Ifz = tan (y +ax) + (y — ax)¥2, find the value of

2 2
07z _ 2072 6]
o2 6y2
(b). If T = sin ( 2xy 2J+\/x2+y2, by using Euler’s theorem
X4 +y
oT oT
find xa‘h&’g' [6]
() If u = 22 - y2, v = 2xy and z = Au, v), then show that
x@—y@:Z u? + v2 % [6]
ox oy ou

P.T.O.



2. (@)
(b)
(c)
3. (o)
(b)
(c)
4. (a)

[5667]-1001

Or

If x = u tan v, y = u sec v, prove that : [6]

L&), -ELE)

xX+y
_ oan-l | 2T : ;
If u = sin ( Jx + \/yj by using Euler’s theorem.
prove that : [6]
2 2 2
sz+2xy O7u +y28—u:1(tan3u—tanu).
ox2 0xdy oy2 4
cos 0 sin 0
If x = , ¥y = and z = flx, y), then show that :[6]
u u
ug_%:(y_x)@_(y_kx)%
ou 09 ox oy
If u =x +y +2 v =a?2 +y2 + 22 w =1xy + yz + 2x
find o(u, v, w) 6
5y, 2) ol
: rx—Y -1 -1
Examine whether u = , U = tan™" x — tan™t y are
1+ xy

functionally dependent, if so find the relation between

them. [5]
Find the extreme values of x2 + y2 + ;4'; [6]
Or
If u =x +9y2 v =y + 22 w =2z + x2, using Jacobian
0
find — - [6]
ou



(b)

(c)

5. (a)

(b)

(c)

6. (a)

[5667]-1001

2
A power dissipated in a resistor is given by P = % If errors

of 3% and 2% are found in ¢ and R respectively, find the
percentage error in P. [5]
Using Lagrange’s method find extreme value of xyz if

X +y + 2z = a. [6]

Examine for consistency of the system of linear equations and
solve if consistent : [6]
X1 + x9 + x3=10
—2x1 + O5x9 + 2xg= 1
8xy + x9 + 4xg= -1
Examine for linear dependence or independence the vectors

(1, 1, 1, 3), (1, 2, 3, 4), (2,3, 4, 7). Find the relation between

them if dependent. [6]
Determine the values of a, b, ¢ when A is orthogonal
where : [5]
0 2b c
A=|a b —c
a -b c
Or

Investigate for what values of a and b, the system of equations
2c —y + 32 =2, x +y + 22 =2, 5 —y + az = b have :
(1) No solution

(2) A unique solution

(3) An infinite number of solutions. [6]
3 P.T.O.



(b)

(c)

7. (a)

(b)

(c)

[5667]-1001

Examine for linear dependence or independence the vectors

1 1
%y = (2, 8,4, -2), xg = (1, 1, 2, -1), x3 = (?, ~1, -1, 5)

Find the relation between them if dependent. [6]
Determine the currents in the network given in figure

below : [5]

Find the eigen values and the corresponding eigen vectors for

the following matrix : [6]
4 1
A=1-2 1 0
-2 1
1 -1 0
Verify Cayley-Hemilton theorem for A = 2 3 -2| and
-2 0 1
use it to find AL [6]

Find a matrix P that diagonalizes the matrix

1 6 1
A=11 2 0] [6]
0O 0 3
4



8. (a)

(b)

(c)

[5667]-1001

Or

Find the eigen values and the corresponding eigen vectors for

the following matrix : [6]
5 0 1
A=/0 -2
1 0 5
0 1 0
Verify Cayley-Hamilton theorem for A = |0 0 1| and use
1 33
it to find A1l [6]

Reduce the following quadratic form to the sum of the squares
form : [6]

Q = 2x2 + 992 + 622 4 8xy + 8yz + 6xz.



Total No. of Questions: 9]
P6485

[5868}+101
FE. (Samester- 1 & 11)

SEAT No.:

[Total No. of Pages: 4

ENGINEERING MATHEMATICS - |

(2018{Pattern) (107001)
Time: 2%2Hourg]
I nstructions to the gandidatés.

1) Q. 1lig’cempulsoky.

2) Attempt,Q2 erQ3, Q4 or Q5,06 or Q7, Q8 or Q9.
3) Neat diagams must be drawn wherever necessary.
4) Figures‘tpthe right indicate full marks.

5) Use of gectronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

[Max. Marks: 70

Q1) Write'the correct option for the followifgymultiple choice questions.

a If eigenvalue of asquare matrixA-'s zero then. [1]
i)  Alisnon-singular i),” A isorthogonal
i)  Alissingular v) None of these
ou
b) If u=y*then — isequal to [1]
OX
) O i) xy<t
i) y*logy Iv)  None of these
c) The orthogonal transfermation x = py transforms the quadratic form
Q= X2+ 3x2 + 3X4~ 2x,x,to the canonical form Q' y? 42y~ + y2.
The rank of quadratic fromis [2]
) 2 i 3
i) 1 iv) O
d) Uu=sec’ Y Ei X@+ 20
X2 | ind the value of o y By [2]
) —tanu i) “~~"—cot’u
i) tanu Iv) cab'u

PT.O.



f)

Q2) &)

b)

Q3) g

b)

o(u, v)

If u=x>~y?and v = 2xy then the value of d(x y) [2]
) 4cty) i) —40e+y)
i)y 40-y?) iv) O

A system of linear. equationsAx = B, where B isanull (zero) matrix is[2]
)  Alwayscorsisterit

i)  Consigtent only\if |A| =

i)  Consistent gply if [A]|=0

Iv) Ipreonsistent if p (A) < No. of variables

9’z 0%z
If z=tan({y+ax)+(y— ax)/2f|ndvalueof e 28y2 . [5]
L 3 3

U=tan
I X—y ]then prove that

o%u o%u o%u . .
x2—+2 + y*Z— = (1~ 48n°u)sin2u

ox? Xy@x@y Y oy? ( ) (%]

18u+1@+16u
XOX yoy 282[5]

bty
y\ou), oV 8yu (5]
Ifu—sinl(\/xz—% 2) hen find value of X* 20U B2Ky i< +yzazu
= Y* |thenfind value o X ) 8x8y 8y2
[5]

If u=f(r,s)where r=x*+y*; SE=% —y’then show that

y@ + X@ = 4xy@
ox oy or - [5]

Ifu= (X’ -y y*~2/7 £ )find valueof
OR

ou
If u=ax+ by;v=hkx—ayfind value of [5J

[5868]-101 2



Q4) g

b)

Q6) a)

b)

u+v 8(U,V)

If x=uvand y:E,flnd XV [9]
Examinefor functional dependence u= X=Y v—tanix— tanty
1+ xy
and if depedentAind‘'theretation between them. [5]
Discuss maxjmaand mpnimaof f (x,y)=x*+ y* +6x+12 [5]
OR
Proved)ti= 1fapx =ucosv,y = usnv. [5]

In calcutating the volume of aright circular cone, errors of 2% and 1%
areniede i measuring the height and radius of base respectively find the

error inthe calculated volume. [5]
Find.haximum value of u= x*y®z*such that;2x+3y+4z=aby
L angrange's method. [5]

bnvestigate for what values of (& A ‘the equations x+y+z = 6,
x+2y+3z =10, x+2y+ A z = u have1) No'solution ii) Infinitely many

solutions. [9]
Examine for linear dependériee and independence the vectros (1,1,3),
(1,2,4), (1,0,2). If dependént, fing ihe relation between them. [9]

cosy O sind

Verify whether matrfix A={00 1 0 |isorthogonal ornot. [5]
—singd 0 cosh

OR
Solve the system of ieguations x+y+2z = 0, x+2y+3z=0, x+ 3y+4z=0.[5]
Examine followjng/vectors for linear dependence. and. indégendence
(1,-1,2),(2,1,1),(3,0,2). If dependent, find the rel atieribetween them.[5]
Determinethe currentsin the network given inthéfigure, [5]

Lo~ oy

r——'va""‘i

[5868]-101 3



Q8) a)

b)

Q9) 8

b)

Find the eigen values of the matriX A=

1 -2
‘- (3]

-5 4
Find eigen vector correspondingto the highest eigen value.

Verify cayley-Hamilton theoremfor A=

2
\ .Hencefind Aif it exists.

3 4
[5]

5 3
Find thethedal matrix p which diagonalises A= IB 5}. [9]

OR

1 2 3
Findtheegenvaluesof A=|0 3 2. [9]
0 0 -2
B-ind eigen vector corresponding tothe highest eigen value.
1 00

Verify cayley-Hamilton thegreniforcA=|1 0 1 [5]
010

Reduce the quadratic formQ = x* + 2x5 + X2 + 2%,%, — 2%, + 2% X0
canonical form by congruent transformations. 9]

Q000

[5868]-101 4



Total No. of Questions: 4] SEAT No. :

PA-167/8 [Total No. of Pages: 2

[5931]-1001
FE.
ENGINEERINGMATHEMATICS
(2019Rattern)y(Semester-1) (107001)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the candidates:

1)
2)
3)
4)

Ql) &

b)

Q2) &)

b)

Q3) g

b)

Attempt QL-9r Q2 anthQ3 or Q4.

Figures tothe right.indicate full marks.
Assume suitabledata wherever necessary.
Use of. @ ectromicpocket calculator is allowed.

If f(3=sin~x then show that \/7<S|n1b siy a<\/—7bz where
O<é<b<1. [9]

Using Taylor’s theorem, expand 24+2x+3%*+4x3 in powers of x+1  [9]

Evaluate lim (Cosx)“>" [5]
x—>§ 9
OR
Expand /1+sinx Uptd x* itascending powers of x [5]

Expand logcosx in asceriding powersof (x—2) uptothetermin (x<Z)°
by using Taylor’s thegrem. [9]

- 3
Find the values of aand bif [jm SN XXX _ g (5]

X—0 X3

: : : 7-xY
Find Fourier seriesfor f(X)= (7j , O X< 27 and f(X)=f(x+2m)[ 5]

Find half-range sine seriesfor [9]

f(X)=2x-1,0<x<1

PT.O.



c) Obtain the constant term and the coefficients of the first sine and cosine
terminthefourier seriesof f(x) asgiveninthefollowing table. [9]

x |01 2 |3 |4 |5
y |9 18|24 28|26 20
OR

Q4) @ Find the fouriénserigs to represent [S]

=37 —1<x<0
f(x):{B’ 0<X,<1,f(x):f(x+2)

b) Findhaf<fange consine seriesfor f (X) =x2,0< X< 1 [5]

c) Findhdf-range sine seriesfor f(X) =1, 0 < X < mZ*Hence using parsevals
identify, deduce that [5]

[5931]-1001 -



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

A

e '3

J
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]

[6001]-4001 2



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.

[6001]-4001 3



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

[6001]-4001 4



e

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
v 00 AP
v -
o Yt
™ Q"L
S
5o
Qe
A
QRS
& 0 D
O ¥
A - O
© N
% 57
vl o
Vv &
o NS
™ Q" &
o
Y &
Q&
A
QRS
& ¥
v
O &
v
b.
V
&.
v

[6001]-4001 5



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

P9066 [Total No. of Pages: 4
[6178]-1

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 diagrams'must 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 followingmultipie choice questions.

2

u
U3 3 S, g
a) If u=x’+y>—3xy then oDy isequal to [1]
. [ .
) 2 b
i) 2 ( iv) O
| IxY)
b) If x=recosf,y=rsin@ thenthevalue of W IS [1]
: 1 .
) i iy r
i) r? iv) None
¢) - Thevectors X, =(-10,3), X,=(2,4,6) are [2]
1) 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 ), flndthevalueof ox oyt oz [5]

</OR

£

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

If u=Inx+Iny find thévalue of xu,, +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)

[6178]-1

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 g L
V2 N2Y,
Showthat A=| 0 » 1. 0 ‘MNgorthiogona matrix & hencefind A=2.[5]
AN A
2, (2.
( 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(—:L—Z,—Z,].), X3E(:L:L2,—1) [9]
Find the currents |, 1, 1, inthe circuit, shown inthgfigure:- [5]




Qg) &)

b)

Q9) &)

b)

[6178]-1

Find eigen values and corresponding eigen vectorsof thefollowing matrix

N
{—3 o] 5

Verify Cayley lHamiltontheorem for given matrix A= [9]

oo 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 afollowing matrix A =| =34.6 ~.9 |. [9]
5..0.-5

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

1 2 ¢
A= |:1 1:| _ / [5]
{

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

transformation Q(X )= X! + 6X; +18x5 + 4x,X, + 8XX, — 4% X, . [5]
> >
4



Total No. of Questions : 4] SEAT No. :

PC373 [Total No. of Pages : 2
[6358}-101
F.E, (insem)
ENGINEERING'MATHEMATICS -1
(2019 Pattern) (Semester - I) (107001)

Time : 1 Hour| [Max. Marks : 30
Instructions to the cdnidates:
1) Answer GLor Q2,03 or Q4.
2) Figures go-the vight indicate full marks.
3) Assumesuitgble data, if necessary. o
4) Use of electronic pocket calculator is allowed.

N
‘,\w

1 "
Q1) a) Forthe functions f(x) = Jx and g(x) = T ¢prove that °C’ of Cauchy’s

mean value theorem is the geometriq‘bletwe%n a and b where a, b > 0. [5]

b) Expand 2x° + 7x* + x —1 in pawers of {x — 2). [5]
Jmn O
_ \ N\ . asin2x—btanx
c) Find the values of a and b*suchshat lim 3 =1, [5]
"1 ,,\ x—0 X
o N
) & OR
&
. b—a b b*a
02) a) Using Lagrange’smean value theorem, prove that, b <In B < p
F o
1 41 1
for ) < a < b. Hence show that, Z<ln 3 <§. [5]
xS
b) .-Prove that e -cosx=1+x—?+ ....... [5]
=
¢) Evaluate lim[ (1-x?)]nd-0]. [5]
x—1

PTO.



03) a)

b)

04) 2)

b)

Find Fourier series to represent the function f(x) = 1> — x> —n1<x<mw

and f(x) = f(x + 2m) [S]
Find half range sine series for.the function f(x) =x* 0 <x <. [5]
The following table gives the’variation of periodic current over a period.[S]

t sec | 0 | T/6 |T/3 |T/2 | 2T/3 | 5T/6| T

Aamp.‘ 198 ‘ 1:30 ‘ 1.05 ‘ 1.3 ‘ —0.88 ‘ —0.25‘ 1.98

Show by+practical harmonic analysis that there is a direct current part of
0.757amperen the variable current and obtain the amplitude of the first

hariofiic, e
P 5
OR o
&
Find Fourier series for the function f(x) =x —/2 x<2& fx)=f(x+4).
)
AL o
Find half range cosine series forf(y) =220 <x < 7. [5]
Obtain the first two coefﬁci\entvin tQQ}Burier sine series for y. [5]
. 4 \ 4
X 0‘1‘2‘3‘ ‘ 5
- \
y‘ 4‘8‘15 w6 ‘ 2
. \
&
&
F o
VOOW

[6358]-101 2



Total No. of Questions : 9]

PB3586

F.E.

[6260]-1

SEAT No. :
[Total No: of Pages : 5

ENGINEERINGMATHEMATICS-1
(2019 Credijt Pattern) (Semester -1/1I) (107001)

Time :2%Hours]
Instructions to the candidatés:

D
2)
3)
4
5
6)

Q1) Write the eoirect option for the following MCQ:s.

a)

b)

0.1 is Compulsory.

[Max. Marks :70

Answer QL2 pr Q.3,°04 or Q.5, Q.6 or Q.7, 0.8 or 0.9.

Figures(to/the right'indicate full marks.
Assuniessuitable data, if necessary.

Negt diggrams rust be drawn wherever necessary.
Useof electronic pocket calculator is allowed.

2
Ifu:x3+ 3then au — .
Y OxOy

0w

i 3
iii) 2

It x=uv,V="] Y o(i57)
—2u .
1 —= 1) uy
V
N .
i) 2u ) 2u
1 1 1
oA 1 0] .
Rank of matrixA= 18 ....7
1 1 1
) 0 m 1
m) 2 v) 3

[10]

2]

2]

2]

PTO.



1 4
d) Using Cayley Hamilton theorem A for the matrix A={ } is

2 3
given by; [2]
L 1
1) g(A+4I) 1) Z(AJrSI)
L] 1
111) — (A -5]) 1v) Z(A-4I)
4 5
e) If A=A/ then matrix Ais ....2 [1]
1) Orthogonal i1) Singular
111)-Mon-Sifigular 1v) None of above
1 1 =% 4y —3x, 2e 1
f) U= y—=3x, PR 1]
)% i)3x” -3
iit) 327 + 4y ) 4vv4 1
2 If Y 4+ y* find . 5
Q)a) u=x +y ,im axay []
u =log x4y | O +2 Ou + O
= y X ——+2xy
b) If ok j4and thevalue of o 6x6y y o [5]
ou ou Ou
c) Ifu:f(y—z,z—x,x—y),Provethata"’@ P =0 I5]
OR

ou \(Dax) &1
03) a)¢. If 2 = gy + by and y* = qu — bv, prove that E au T [5]

. ol ou
b) “If ¥ =Ss1n l(yj+\/x +y’ , find the value 6/X V'~ [5]

X ox oy

cost siné
c) If x= y V= y and  z&= f(x,¥)then  show  that
0z Oz
u———=>y-x)——(y+x)—

Py (v ) (¥ ) o [5]

[6260]-1 2



04) a)

b)

05) a)
b)

06) a)

b)

[6260]-1

u+v 8(u,v)

If x=uv and y=m, find o) [5]

Examine for functional dependence:

u= lx —+x))}/ ,v=(an” x #£tan"" y. If dependent find the relation between

them. [S]

Discuss-maxima and minima of f(x,y) = x>+ y° —3axy a > 0. [S]
OR

Pteve that jj'=1 for the transformation x =g%dsv,y =usinv [5]

Find the percentage errorin‘computing the parallel resistance » of two

b1 1

resistances r, and v, from the. formulg ; :7"’7 where r, and r,are
1 2

both in error by +2%.each. [5]

Find maximum valweef y&x’y’z* such that 2x+3y+4z=aby

langrange’s method; [5]

Find for whatwalues of K, the set of equations 15]
2x—3y+6z—5t=3
y—4z+ti=1

Ix—5y+8z-9t=k
has 1) No solution
i1) An intinite number of solutions.

Examine for linear dependence of vectors [5]
(1,-1,1),(2,1,1) and (3,0,2)

1 2 2
| 2 1
Show that A=3 is orthogonal. [5]
2 2 1
OR
3



Q7) a) Examine for consistency the following set of equations and obtain the
solution if consistent. (\‘33 [5]
4

2x—y—z=2 - O
x+2y+z=2 é‘é
Ix—7y—5z=2 Q) O
b) Examine for hne r@&ce of vectors [5]

(124), (2@)3) @j% (?
re below.

c) Determin ul@)ts in the network given 1n&t;
Vv

[S]

40 - 4 QO

b) VerifHamll}\/ heorem for A=| ~

Q)
modal rix P which transform the matrIQO,) <O

1 —2 03
A Y &
to the diagonal form. @ Q/ [5]
&

0 1 Q

[6260]-1 4



[5]

b)

]

[S]

T
< o
I = 3
NMOES I
g /U 2 20
: A
m ) | @U QQ..
o TE Ty,
1%} Il
< : mu Z;
T f oo
s X E g &
&0 Q. & = O
2 ‘00 & S &
8 dian o L -
) = il
2 N,OJ an\ nw A
DR R ¢
g -1 2 =9
R pm @G.U nvmuv
z < > Sl nvm.v
2
Ql

[6260]-1



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

PE-895 [Total No. of Pages : 4

[65811-1901
F.E.
ENGINEERING MATHEMATICS -1
(2019 Rattern) (Semester - I) (107001)

Time : 2; Hours] [Max. Marks : 70
Instructions to the candidates.:

1) Q. 1iscompulsery.

2) Attempr0.2 o Q.3, Q.4 or Q.5, 0.6 or Q,7, Q.8 or Q.9.

3) Neat diagrams must be drawn wherever necessary.

4) Figure tothe right indicates full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Writerthie correct option for the following multiple Choice questions. [10]

0
a) Ifzisahomogeneous function of »and y’and if z= f(u) then xa—u + y@—u 1s
X V
[1]
A i S (u)
i) ' ) s
f (u) S (u)
o L@ AT
S (u) f(u)
b) The product of eigery values of a matrix A is equal to [1]
1)  Trace of A i) Determinant of A
i) Rank of A iv) None of the
1 11
¢) Theeigenvaluesof A=|1 1 1] are [2]
1 11
) 0,00 i) 0,0,1

iy 0,0,3 iv) 1,11



d)

Q2) a)

b)

03) a)

b)

c)

I 1T ™

The rank of the matrix A={1 -1/ 0] is [2]
1< 1
) 2 i) 0
i) 1 iv) 3
If 2+ 47 2xy then Huv) is [2]
u=x , V= 2x
X S a(x, )
) xR i) 2(x-)7)
i) 40y’ v) 4(x-?)
9
If(x 57 cos. 0 and y = r sin O then o 1S [2]
r X
L i, 4
1) ) 1) y2
.--) rz . ) r
i) 5 1V
y2
vy 2
c (—x /4a f) ov o 0%V
If v= ﬁe then.show that E =a y . [5]
[ ou ou )
If”:f(fj‘Ir x2+y2 prove that xa+y5:(x2+y2)é. [5]

1 1 1
If u=fx*—)?,y*— 2222~ x?) then find the value of ;fx +;fy +;fz.[5]
OR

(&t] (&cj v (6)})
2 — 2 — o N xan = | —
If x* = au + by, y* = au — bv prove that | 5 Lvad), ~Lay ) v ),

5]

x@_u + 8_u =2 cotu
prove that o Y o . [5]

3 3
Ifuzsec—l[u
xX+y

Yo Oz _o0z_ 0z
Ifz=f(x,y)andx=¢"“+¢e", y=¢*—e"show tha ou ov ox y@y'[sl

[6581]-1901 2



04) 2)
b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Ifx=u(1-v),y=uv, prove that JJ'= 1. [5]
Prove that the functions u =y + Z) v = x + 22>, w = x — 4yz — 2)” are

functionally dependent and find the relation between them. [5]
Find the maximum and minimum values of x>+ y*+ 8y + 15. [5]
OR
a(x,y)

If w’+v* = x + potr} + v>= x’+)° Find

o(u,v) -’ 5]

A power.disSipated-in a resistor is given by P = EY ¢ Using calculus, find

the approximate percentage error in P when E is increased by 3% and R

is irtereased-by 2%. [5]

Diyvide 24 into three parts such that the continued product of the first,

square of’the second and cube of the third may be. maximum. [5]
OR

Determine values of k& for which the equations [5]

2x—3y+5z=k,3x+y—z=2,x+4y— 6z =1 are consistent.

Fxamine following set of vectors fomlinearly‘dependance. [5]

X, =(1,24), X, = (2-1,3), X, = 031,2), X, = (-3,7,2).

B N
AN A
Show that A = %/5 %/5 —/ % is an orthogonal matrix. [5]
-1 I 1
VAR VA
OR
Solve the system of equations i3]

xX+y+3z=0x-yx+7=0;x+2y=0;x—y+2z=0
Examine whether thé set of vectors X =(5,3,2), X=(2,1,1), X.=(3,1,6)

are linearly independent. [S]
Find the current I, I, I, in the circuit shown in the figures [5]
Iy \ \ AN

[6581]-1901 3



08) a)

b)

09) a)

b)

3 5
Find eigen values and eigen vectorS for the given matrix A = { 5 4} :

[S]

1 0 1
Verify Cayley Hamilton flieorem for following matrix A={0 1 0.[5]
0 0 1
Find the medal mdtrix P which diagonalises the following matrix
. TA-2
A5 4 5]
OR
Find eigén values and eigen vector correspondingfo largest eigen value
15 0 -15
of a following matrix A QG P R [5]
5 0~+5

Verify Cayley Hamilton theorem for fellowing matrix and hence find A™

NEEE
o2 5]

Express the following quadratic form as "Sum of the squares form" by
congruent transformatien. Write down the corresponding linear
transformation. i3]

Q(X) = 6x12 + 3X§ + 3)(:% — 4xle + 4XIX3 — ZX2X3

R A 4

[6581]-1901 4



Total No. of Questions : 4] SEAT No. :

PE-528 [Total No. of Pages : 2
[6578]-1
S.E. (Ciwil) (Insem.)
BUILDING TECHNOLOGY AND ARCHITECTURAL
PLANNING
(2019 [Paitern) (Semester - 111) (201001)

Time: 1Hour] [Max. Marks: 30
I nstructions to the candidates:

1) Ansne/Q.105Q.2, Q.3 0r Q.A4.

2) Figures tg the right indicate full marks.

3) Neat figures must be drawn wherever necessary.

4) Assume’suitable data if required.

Q1) a) Explain the characteristics of good.building-bricks. [S]
b) V*What is Masonry? Explain any swd/types ‘of it. [S]

c¢) Explain casting procedure for'reinforced concrete columns. [S]

OR

02) a) What is Underpinning/ Enlist different methods of underpinning &
Explain any one in bfigt, [S]

b)  Write short note ons.Slip form work. [5]

c) - List out types of building-as per National Building Code. (5]

03) a) What is building bye-laws? Explain the necessity ofphye-laws; [S]
b) Distinguish between: [5]
1)  Grouping vs Privacy
11) Roominess vs Circulation
¢) Define any two terms from following: [S]
1)  Picture plane
i1)  Vanishing Point
1i1)) Building Line
OR

PT.O.



04) a)

b)

[6578]-1

Explain shortly following Architeggtral principals. [S]
i)  Accentuation <
Rhythm

>
Distinguish between: éoé‘ [5]
1) Building

ning Principles and Building bye laws
i1) Built up S

et area
Write a sho@e onvy}'cessity of Abbreviations & Perspective drawing.
[S]

ii)

\/
0’0 0‘0 0’0

4
4



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

PD-4024 [Total No. of Pages : 4

[6401}-1901
F.E
ENGINEERING MATHEMATICS - |
(2019 Raitern)(Semester - 1) (107001)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates:

1) AttemptQl, Q.20r"Q.3, Q4or Q5 Q.60r Q.7,Q8o0r Q9.

2) Figures tothe right indicate full marks.

3) Neat'diagramsmust be drawn wherever necessary.

4) Assurné sujtabie data, if necessary.

5) Use.ar electronic pocket calculator is allowed.

Q1) Write the correct option for the following MCQ's.

_ w1 ou . ou_
Do M V2 then X&"’ y@ —’ ------ [2]
a) 0 b)y~>=2u
c) 2u d)~“none
i) I X=Uy=— A% VRS 2
ii) = ,Y—Vten 6(l;|,) ------ [2]
_2_u J b
a) v , ) uv
\
v ooV
) 2u ) 2u
2 2 2
i) Rank ofa matrix Al'={0 -2 0|is... [2]
2 2 2
a) 0 b) 1
c) 2 d 3
1 00
iv)  For the matrix A=-1.2°0 the eigénvalues.of A% are ..... [2]
1 0 3
a) 1,23 b) 1,49
c) -1,-2,-3 d -1,-429

P.T.O.



Vi)

Q2) a)
b)

Q3) a)

b)

Q4) a)
b)

If z = xy then 8X5'y: ----- [1]
a) X by
c) 1 d 0
If A = AT thenamaitix Aus [1]
a) Singular b) Non-singular
c) Orthogonal d) None
—1| K
If U=ten 1= then show thatu_=u_ .. [5]
y Xy oYX
If &= In{X) + In(y), find the value of XU, + 2xy U, + y2uyy +Xu + yuy.[5]
ou 8u ou
o y=Z g% XY Al et
If us 1 (e ,€ ) find the value of —_ 8X oy oz [5]

OR

! 4
r 4

aou oV X 4—y
Ifux+w=0and +y 1fsthenshowthat 6X a_yx V- 2[5]

/
it f(x,y) = X2 ad{x ¥ y? )[In(x)—ln(y)], then find the
value of )<fx+yfy (

5]

I[fXx=u+v+w,y=uvitvw+ wu, z=uvw and F is a function of %,z

show that UF + VF + Wk =XF +2yF +3zF, [5]
a(r,0)
If X=rcos 0, y = rsin 6, then find X y) [9]
Examine for functional dependence : [9]
X—Y X+
u= Xty V= X If functionally dependént findthe relation between
them.
Discuss maxima and minima of f(Xy) =% +-y?+ 6X + 12. [5]
OR

[6401]-1901 2



Q5) a)
b)

Q6) a)

b)

Q7) a)

b)

u
Verify JJ' =1 for the transformation X=W, y= v [9]

In calculating the volume of a right circular cone, errors of 2% and 1%
are made in measuring the height and radius of base respectively. Find
the error in the calculated velume. [9]

By using Langrang®’s method, divide 24 into three parts such that the
continued produet-of the first, square of the second and cube of the third

is maximum. [9]
Show tHat the systém [9]
X+ A F52=u
A4Sy +62+% B
SXFOY~ATPz="y

is consistent only when a3,y are in arithmetic prggression.

Examine for linear dependence or independence] if dependent find the
relation between them. X =(1, 1, 1, 3), X, =+1:2,3,4), X.= (2,3,4,7)[9]

- ! 4

;5 e ’
If A= 2 1 b|is ortbsgonal. Find a,b,c. [5]
3 3 o
2 2 ¢
3 3 gu
) OR

Examine the consistencyof the linear system of the following equatieis.
If consistent solve it X ¥y +z=3, X+ 2y +3z=4,x+ 4y + 9z=& [5]

Examine for linear dependence or independence of the followingvectors.
It dependent, Findthe relation among vectors (1,1,13¢1,2,3)42,3,8). [9]

Determine the currents in the network given in figure below [9]
Lol 20V
l__.
b 03 oo
I
37T J‘
405 40V

[6401]-1901 3



Q8) a)

b)

Q9) a)

b)

1 1 =2

Find eigen values and eigen vectdrs of the matrix A= -1 2 1 | [5]
0 1 -1
I -1 0
Verify the Caylest Hamilton theorem for A=| 2 3 -2 |anduseitto
-2 0 1
find A", [S]
Find thedmodéal matrix p such that p'AP is diagonal matrix for
I 6 Wi
A=)1 2 0
[5]
0vo 3
OR

1 4
Find the eigen values and eigen veetots of/the matrix A = {2 } . [5]

3
' d
Reduce the following quadrati¢ {0rm to.the "sum of the squares form"
2%+ 9y? + 62 + 8xy + Syﬁ OXZ. [9]
v 1 1 3
Verify the Cayley Hamilfoirtheorem for A=| 1 3 -3 | Hencefind A"
( -2 -4 3

\

[S]

A A 4

[6401]-1901 4



