QP Code: 6721QP

Seat No. Total No. of Pages: 3

Summer Examination March - 2023

Subject Name: B.Tech. CBCS 71810 Engineering Mathematics I 14.08.2023 10.30 AM To 01.00 PM

Subject Code: 71810

Day and Date: - Monday, 14-08-2023 Total Marks: 70
Time: - 10:30 am to 01:00 pm

Instructions.:

1) Figures to the right indicate full marks

Special Instruction.:

1) Attempt any three questions from each section. 2) Use of non-programmable calculator

is allowed.

Q.1.

Q.2.

Q.3.

Solve the following [12]

SECTION-I

0 3 2 2
—ogel -3 4

[6]

& 1 3 6
a) Reduce to Normal form and find the rank of matrix ]

b) Test for consistency and if possible, solve the equations [6]

2x—y+z=9, 3x—y+z=6, dx—y+2z=7,/ Aty —z=4

Solve the following [11]
dq 6 6
a) Find Eigen values of the matrix 1 3 2 [5]
-1 -4 -3
1 1 3
b) Verify Cayley-Hamilton Theorem for the matrix | 1 3 -3 [6]
-2 -4 -4
Solve the following [11]
18
. . l+cos(§)+isiﬂ (g)
DS [Hm(g)_ism(g) Bl
b) Using De Moivre’s Theorem Prove that [6]
sin66

= 16c0s*@ — 16cos?6 + 3

sin2@8



Q.4.

Q.5.

Q.6.

Q.7.

Solve the following

- Attempt any two of the following.

a) Solve the following equations
Mt —xtrn=0; np—xt2xg—x=0, 3ntxntr=0
b) Find the Eigen values and Eigen vector ofthe smallest Eigen value of the

3 =k i
—F h
1 =4 @

matrix

¢) Solve x3 = 1 + i and find the continued product of the roots.

Solve the following
SECTION-II
a) Use Gauss Elimination method to solve the equations
x+3y—22=5, Zx+y—3z=1, 3xglyQz==>0

b) Use Gauss-Seidel method to solve the equations

83x+ 11y —4z=95g0x + 5291+ 132= 104, 3Ix P8y 1+ 29z=71

Solve the following

e2*—(1+x)*

a) Evaluate lim,._, 2log (1)

b) Expand sin G + x) up to x* and find sin (309, 30")

Solve the following

2 _ d(u, v)
- s XN e 1 . o i |
a)lfu P ,V=tan ‘x+ tan 'y then find 2 5
b) Ifu= xge(_f‘) then find i}xa—u + ya—u
dx ay
a%u 2 8%u

ii) x 2 i + 2xy s
dx2 dxdvy ay2

[12]
[6]
[6]
[6]

[12]
[6]
[6]

[11]
[5]
[6]

[11]



Q.8.

Solve the following

Attempt any two of the following.
a) Apply Gauss-Jordan method to solve the equations
x+y+z="5 2x+3y+2z=10, 3x—2y+2z=3

b) Using Maclaurin’s series prove that

¢) Determine extreme values of the function fix, v) =x% + y? + 6x + 12.

[6]

[6]

[12]






SV - 626
Seat Total No. of Pages : 3

F.Y. B.Tech (All Branches) (Semester - I) (CBCS)
Examination, May - 2019

Engineering Mathematics - I
Sub. Code : 71810

Day and Date : Tuesday, 21 - 05 - 2019 Total Marks : 70
Time : 10.00 a.m. to 12.30 p.m.
Instructions: 1) Attempt any three questions from each section.

2)  Figures to right indicate full marks.

3)  Use of non - Programmable calculator is allowed.

SECTION -1
Q1) @ Reducethefollowing matrix to normal form and find itsrank. [6]
1 3 4 5
1 2 6 7
1 50 10
b) Test for consistency the following equations and if possible solve them
X+y+4z=1,3x+3y+6z=4,2x+ 2y +3z=5. [6]
1
Q2) & Findtheegenvaluesof A and EA' [6]
2 31
A=|1 3 1
1 2 2
b) Verify Caley Hamilton theorem for the matrix. [9]
1 2 3
A=|2 -1 4
31 -1

P.T.O.



Q3) &)

b)

SV - 626

A+i3)" .
Express W intermsof a+ib. [6]
Find all valuesof (| | i); Also find their continued product. [S]

Q4) Attempt any two of thefollowing :

a)

b)

Q3) 8

b)

Q6) &)

b)

Show that characteristics equations of A and transpose of A are equal

2 3 4

for A=|0 4 2/|. [6]
0 0 3

For what value of A equations posses a non trivial solution. [6]

3X—2y+Az=0,2x+y+2z=0,x+ 2y—Az=0Also find the solution for
the value of A.

n76

si
sin

Prove that =7—56sin” @ +112sin* @ —64sin° G [6]

SECTION - 11

Solve5x—-2y—-3z+1=0,3x-9y—-z+2=0, 2x—y—7z= 3 by Gauss
Seidel method correct upto four decimal places. [6]

Using Jacobi’s method find the solution of following equations correct
uptofiveiterations [6]

8x1+2x2—2x3=8, x1—8x2+3x3+4=0, 2x1+x2+9x3=12.

Evaluate lim i t fc tan” V4 —x? [5]
Expand (x + 2)°> —5(x + 2)* + 4(x + 2)* -3(x + 2)°. [6]



SV - 626

o'u ou

Ox’0y B Oxoyox [°

Q7) & If u=x provethat

3 3

b) If uztan‘{x Y

J then prove that

X+ y
o’u 0’u 0’u
=42 +y? =2sinucos3
ox* Y Ox0y Y oy’ “ “ [6]
Q8) Attempt any two of thefollowing : [12]

ad Findthesolutionof 2x—3y—-4z+4 =0, 3x—4y—-2z=5,
4x — 2y — 3z +1 = 0 by Gauss elimination method.

ax—1 T }

+
2x° x(e” 1)

b) Evauate lxigg{

c) Findthe maximum and minimumvalueof sinx+siny +sin(x +Y).






SE -835

Seat Total No. of Pages : 2
No.

E.Y. B. Tech. (All Branches) (Semester - I) Examination, November - 2018
ENGINEERING MATHEMATICS -1 (CBCS)
Sub. Code : 71810
Day and Date : Wednesday, 28 - 11 - 2018 Total Marks : 70
Time : 02.30 p.m. to 05.00 p.m.
Instructions: 1)  Attempt any three questions from each section.

2)  Figures to the right indicate full marks.
3)  Useof non-programmable calculator is allowed.

SECTION-I

Q1) a) Test for consistancy and if consistant what is type of solution and find
the solution of x, +2x, —x,=3,3x, —x, + 2x,= 1,

2x, = 2x,+3x,=2,x, —x,tx, +1=0 [6]

b) Find the value of k for which the following system of equations have
non-trivial solution and find the solutions for these values of'k

3x+y—hkz=0,4x-2y—-3z=0,2kx +4y+kz=0 [6]

02) a) Obtain the eigen values of the following matrix and find the eigen vector

3 -11
: : -1 5 -1
corresponding to largest eigen value [6]
1 -1 3
2 01
: I : . 0 2 0
b)  Verify Cayley Hamilton's theorem for the following matrix
I 0 2
[S]
l+cosm/9+isinm/9 | 1
Q3) a)  Prove that l+cosmt/9—isinm/9 151

b) Prove that the continued product of all the values of (1 +1)"?is 1 +1[6]

P.T.O.



SE - 835

04) Attempt any two from the following [12]
a) Reduce the following matrix to normal form and hence find its rank
2 3 -1 -1
1 -1 -2 -4
31 3 =2
6 3 0 -7
2 1 1
b) Obtain the eigen values of A, A>and A! whereA=|1 5 1
0 0 1
c) Find all the roots of x* —x*+x>—x+1=0
SECTION - 11
05) a) Solve the following equations by Gauss elimination method
2x+2y+z=12,3x+2y+2z=8,5x+ 10y —8z=10 [6]
b) Solve the following equations up to third iteration by Jacobi iteration
method 2x — 3y +20z=25,20x +y—2z=17,3x+ 20y —z=-18 [6]
06) a) Expand 7x*+ 3x* — 5x + 10 in powers of (x — 1) by using Taylors series.
[S]
. e'sinx—x—x’
b) Evaluate 1M X +xlog (1—x) [6]
PO SR W P A
07) a) 1 (x+y) Prove that x oy x oy [6]
b) Find the extreme value of the function 2x°* + x)? + 5x> +? [5]
08) Attempt any two of the following
a)  Solve the following equations up to third iteration by Gauss Seidel method
25x+2y+2z=69,2x+ 10y +z=63, x+y+z=43 [6]
oyt ou ou 1
b) Ifu=sin™ t; i ié} prove that x8_Z+ ygu =2 tanu [6]
c) Expand ¢XXin powers of x by using Maclaurin's series. [6]

000

2-
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Seat Total No. of Pages : 3
No.

F.Y.B.Tech. (All Branches) (Semester-1 & II) (CBCS)
Examination, November-2019
ENGINEERING MATHEMATICS-I
Sub. Code :71810
Day and Date : Friday, 29 - 11 - 2019 Total Marks : 70

Time : 2.30 p.m. to 5.00 p.m.

Instructions: 1)  Attempt any three questions from each section.
2)  Figures to the right indicate full marks.
3)  Useof non- programmable calculator is allowed.

SECTION-I
Q1) a) Reduce the following matrix to normal form and find its rank [6]
(1 2 3 1]
2 4 3 2
321 3
6 8 7 6]

b)  Test for consistency the following equations and if possible solve them
2x—y+3z=1, 3x+2y+z=3, x-—-4y+5z=-1. [6]

Q2) a) Find the eigen values and eigen vector for smallest eigen value of the

4 6 6
followingmatrix | 1 3 2 |[. [6]
-1 -5 2
b)  Verify Caley - Hamilton theorem for the matrix [5]
1 2 3
A=|2 -1 4
31 -1

PTO.



SC - 801
Q3) a) Evaluate [S]

(cos26 —isin 29)7 (cos360+isin 36’)5
(cos360+isin 30)12 (cos56 —isin 56’)7

b) Find all values of (1 + ,): Also find their continued product. [6]

Q4) Attempt any two of the following.
a)  Find the eigen values of A and A® and transpose of A for the following][6]

2 3 4
matrix A=|{0 4 2],
0O 0 3

b) Solve the following homogeneous simultaneous linear equations  [6]

o6x+2y+3z=0, 2x+3y+z=0, 4x+5y+4z=0, x+2y—2z=0
c) Expand cos’0 in a series of cosines of multiples of 0 [6]
SECTION-II

Q5)a) Solve 2x +5y -3z +17=10,5x -3y +2z=17,3x + 2y + 5z =4 by
Gauss Elimination method. [6]

b) Using Jacobi’s method find the solution of following equations correct
upto three decimal places

15x, +x, —x, =14, x + 20x, + x, = 23, 2x, — 3x, + 18x, = 37 [6]

6 Evaluat limtanx—sinx 5
Q6)a)  Evaluate lim———— 51
b) Expand (x+1)° 2(x+1)* + 3(x+1)* —4(x+1)? [6]



Q7) a)

b)

SC - 801

If u =log (tan x + tan y + tan z) then prove that

sin2x8—u+ sin2y8—u+sin228—u: 2
ox oy oz

3

Ly -
Ifu=x*log W find

ou ou , 0%u 0%u , Ou
Xx—+y—and x"—+2xy +y —
ox ox ox Ox0y ox

Q8) Attempt any two of the following.

a)

b)

[5]

[6]

[12]

Find the solution of 83x + 11y —4z=95, 7x + 52y + 13z=104,3x + 8y
+29 z =71 by Gauss Seidel method correct upto four decimal places.

Find the expansion of log (1+ sin x) at least upto the term of x*

Ifx = Jyw,y =wu,z =~/uv then prove that JJ'= 1

FA K






QP Code: 3501QP

Seat No. Total No. of Pages: 3

Day and Date: Monday, 03-04-2023
Time: 10:30 am to 01:00 pm

January - February (Winter) Examination - 2023

Subject Name: B.Tech. CBCS 71810 Engineering Mathematics - I 03.04.2023 10.30 AM To 01.00 PM

Subject Code: 71810
Total Marks: 70

Instructions.:

1) Figures to the right indicate full marks

Special Instruction.:

1) Attempt any three questions from each section. 2) Use of non-programmable calculator

is allowed.
Q.1. SECTION-I [12]
Solve the following.
ks b =1
a) Reduce to Normal form and find the rank of matrix |1 2 3 4 6]
s 2
b) Test for consistency andif possible, solve the equations [6]

Q.2.

Q.3.

1t y-Ez=2, 2xt+lys7z—N IxtWitz=1

Solve the following [11]
» -1 9
a) Find Eigen values ofthe matrix 3 —1 3 [5]
-7 1 =7

1 3 3
b) Verify Cayley-Hamilton Theorem for the matrix |1 4 3 [6]

1 3 4
Solve the following [11]

(cos20—isin28)°(cos30+isin30)° (5]
(cos48+isind8)7 (cosf—isind)®

a) Simplify

= &
b) Find all values of the (% } i?)l 6]



Q.4. Attempt any two of the following.

a) Solve the following equations
2xa—x2+3=03x+2x+tx:=0 x—4x+3x3=0

b) Find the Eigen values and Eigen vector of the greatest Eigen value of the

ol e |
matrix |1 2 -1
I =il &

¢) Using De Moivre’s Theorem Provethat

sins@

sinf

=16cos*0 — 12c0528 + 1

Q.5. SECTION-II
Solve the following.

a) Applv Gauss-Jordan method to solve the equations
x—y+2z=05, 3x+2y+z=10,"2x—3y— 2z= —10

b) Use Jacobi’s iteration method to solve the equations
15x+2y+z=18, 20y — 3z=1WW 3x— 6y + 2hz= 22

Q.6. Solve the following

a) Using Maclaurin’s series prove that

2x?
3

z
log (1 + tanx) = x—x? +

b) Expandof(x) = x* — 3x% + 222 — x + 1 in powers of (x-3) using Taylor’s

series.

Q.7.  Solve the following

8%z 3%z
a)Ilf z=xY,prove that —
) P oxdvy dydx
M2 Z 2 2 2
Jxe+y 5 d°u d°u 5 d%u
b) If u=lo then findx“ — + 2x S
) & ( x+y ) dx? + yﬁxﬂy L dy?

[12]
[6]
[6]
[6]
[12]
[6]
[6]
[11]
[6]
[5]
[11]
[6]
[5]



Q.8. Attempt any two of the following. [12]

a) Use Gauss-Seidel method to solve the equations [6]
10x+2y+z=9, 2x+20y—2z=—-44, —2x+3y+10z=22

b) Evaluate lim,_; (x> — 1)tan (?) c

¢) Determine extreme values of the function fix, y)=x* + y* — 3xy. 6]







