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Name of the Examination: F.Y.B.Tech. Part-1 Sem-1(CBCYS)
Question Bank for Mar 2022 (Summer) Examination

Name of the subject: Engineering Mathematics-1
Subject Code: - 71810

[4 -3 6
Find the rank of matrix [12 —9 18
20 —15 30

[—3 4 6

Find the rank of matrix| 5 -2 -3
3 1 —4

(1 3 4 5

Find the rank of matrix |1 2 6 7
1 5 0 10

1 1 1 -1
Reduce to Normal form and find the rank of matrix |1 2 3 4 ]
3 4 5 2

[ 8 1 3 6
Reduce to Normal form and find the rank of matrix | 0 3 2 2
-8 —1 -3 4

Solve the equations by matrix method
x+y+z=3, x+ 2y + 3z =4, x+4y+9z=6

Test for consistency and if possible, Solve the equations
2x—y+z=9 3x—y+z=64x—-y+2z=7,—x+y—z=4

Test for consistency and if possible, Solve the equations
2x—y+3z=1,3x+2y+z=3, x—4y+5z=-1

Test for consistency and if possible, Solve the equations
x+y+z=2,2x+2y—z=13x+4y+z=9

Test for consistency and if possible, Solve the equations

|

x+2y—z=33x—y+2z=1,2x—-2y+3z=2,x—-y+z=-1

Solve the following equations

x+2y+3z=0,2x+3y+2z=0,4x+5y+4z=0,x+2y—2z=0
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Solve the following equations

x+y+2z=0x+2y+3z=0,x+3y+4z,3x+4y+7z=0

Solve the following equations

x1+x2—X3+x4=0,x1—x2+ZX3—x4=0,3x1+x2+x4=0

Solve the following equations

2x1—x2+3X3=0,3x1+2x2+X3=0,x1—4x2+3x3=0

Solve the following equations

Xl—X2+X3=0,X1+2X2+X3=0,2x1+x2+3x3=0

Find the Eigen values and Eigen vector of the smallest Eigen value of the matrix

8 —8 —2]
4 -3 -2
3 -4 1.
Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix
2 -1 1]
1 2 -1
1 -1 2|
Find the Eigen values and Eigen vector of the smallest Eigen value of the matrix
[1 —6 4]
0 4 2
0 -6 -3
Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix
3 10 5
-2 -3 -4
3 5 7
Find the Eigen values and find Eigen vector of the greatest Eigen value of the matrix
3 -1 1
[_1 : _1]
1 -1 3
[3 10 5
Find Eigen values of the matrix -2 -3 —4
3 5 7
[—2 1 1
Find Eigen values of the matrix —-11 4 5
-1 1 0
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9 -1 9
Find Eigen values of the matrix 3 -1 3

4 6 6
Find Eigen values of the matrix 1 3 2
-1 -4 -3

2 =2 3
Find Eigen values of the matrix 1 1 1 ]
1

3 -1
(1 1 2]
Verify Cayley-Hamilton theorem for the matrix |3 1 1
2 3 1l
1 3 3
Verify Cayley-Hamilton theorem for the matrix |1 4 3
1 3 4]
7 =2 1
Verify Cayley-Hamilton theorem for the matrix |[-2 10 -2
1 -2 7
4 2 =2
Verify Cayley-Hamilton theorem for the matrix |[-5 3 2
-2 4 1
1 1 3
Verify Cayley-Hamilton theorem for the matrix 1 3 -3
-2 -4 -4

0550 —isin50)2(cos70 +isin70)~3
(cos46—isin40)°(cosO+isind)>

Simplify &

c0s520—isin20)%(cos30+isin36)°®
(c0s48+isin40)7 (cosf—isinf)8

Simplify ¢

1+Sin( )+icos(g) 8

)—icos(g)

Simplify [

JEIIE)

1+Sin(

s(

A A 1+co
Simplify [1+Cos(

)+isin(§)

)—isin(g)

HEINE]

]18

Prove that [M]” = cosn(® — @) + isinn( — a)
1+sina—icosa 2 2
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Using De Moivre’s Theorem Prove that
c0s40 = cos*0 — 6c0s%0sin?*0+sin*0

Using De Moivre’s Theorem Prove that

SiTLSQ = 16cos*0 — 12cos?6 + 1
sin@

Using De Moivre’s Theorem Prove that
5169 — 16c0s*0 — 16c0s26 + 3

sin26

3
Find all values of the (& + i )+

Solve x5 = 1 + i and find the continued product of the roots

Find the value of tanhlogx if x = /3

Solve the equation 7coshx + 8sinhx = 1 for real values of x

1+tanhx .
————|" = cosh2nx + sinh2nx

Prove that[—————

Ifu= logtan(% + g) then prove that coshu = sec6
If coshx = secO Then prove x = log(secf) + tan0)
Using Maclaurin’s series prove that

2 3
Using Maclaurin’s series prove that log(1 + tanx) = x — x; TR

3
Expand in powers of x, e*s'"*

X

Expand [ ]% by using standard expansions

1+e
2eX
Show that sinxsinhx = x? — 86%6 + —————-

Expand in powers of x5 — x* + x3 — x2 — 1 in powers of (x-1)
Expand logtan (% - x) inpowers of x

Expand sin (% + x) up to x* and find sin(30°,30")

Expand f(x) = V1 + x + 2x? inpowers of (x — 1) using Taylor's theorem
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Expand of f(x) = x* — 3x3 + 2x% — x + 1 in powers of (x-3)

. 2x_(q 2
Evaluate lim &——&%"
x—0 xlog(1+x)

xX—x

Evaluate lim
x—0x—1-logx

log[x—E]
Evaluate lim ——*
T tanx

S
73

Evaluate lim (x* — 1tan(%)
X—

1
Evaluate lim = — cot?x
x—-0Xx

u—Iog(XZerZ]
I XY ) then prove that ou _2u
OyOX
u=sin" ( anl j
If Jx- then prove that
L ou_tanu
N oy 2
2 2 2
20 121+2Xy o°u +y26 ‘2’ zl[tan%—tanu]
”) X 6’y8x 4

Find the extreme value of the function
f(xy)=xy(a—x—-y)

Determineextreme values f (X, y)=x°+y° —3xy

= ou  ou , 0% u , 0

Ifu=x’e”’ then find i) x—+y—, ii) X —+2 +y —
)8x yay ) ox? yaxayyay
1 ifu=22Y v=tan™(x)+tan™*(y)then findM
1-xy o(x,y)
2 2
If z=x", provethat 0z 0z
OXoy  oyox
ou ou ou

OX

Ifu=f(l,mn)&l=x-y, m=y—-z,n=z—x, provethat —+ 5+

0z

=0.
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o 82u y? o

2
If u=log {u} then find x2 <Y + 2xy

X+Yy

Ox? 8x8y 8y

3 3
If u=tan™ (uJ prove that xM ya—u =sin2u
ox "oy

X=y

Determineextreme values f (X, y)=x* +y* +6x+12.

2 2 ) 2 o .2 2 o(x,v,z
1f X=V AW Yy=Woaln, 2=U+Y then prove that oxy.2) _
a(u,v,w)
1 1
Ifu=sin" (327, th that .2 2% 42
u = sin <X;+y5 en prove tha p — T xya ay ay
Etanu(tan ul9)
q 6u+ du 1 X
and x ya 5o tanu.

Ju 6u

ou
Ifu = f(e¥% e% %, e*7Y), then prove that — + — + —

If x=uv and y=u/v prove that JJ’=

If X =e".Secuandy=e".tanu,

ox 0dy oz
1

prove that J.J’ =1

Use Gauss elimination method to solve

2x+y+2z=10; 3x+ 2y + 32z=18; x+

4y +9z=16

Use Gauss elimination Method to solve

x+dy— z==5; x+y—62z=—12; X—y—z=4

Use Gauss elimination method to solve

x+ 3y— 2z=5; 2x+y—3z=1,

3x+ 2y— z=6

Use Gauss elimination method to solve

x + 2y + 3z= 14; 4x+5y+7z=35;

3x+ 3y+ 4z=21

Apply Gauss-Jordan method to solve the equations

xX+y+z=9, 2x—3y+4z=-13,

3x+ 4y + 5z=40

16uvw
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Apply Gauss-Jordan method to solve the equations

x —y+2z=5, 3x+2y+z=10, 2x-3y-2z=—10

Apply Gauss-Jordan method to solve the equations

x+y+2z=5, 2x+3y +z=10, 3x— 2y +2z=3

Apply Gauss-Jordan method to solve the equations
x +3y +3z=16, x +4y +3z=18, x +3y +4z=19
Use Jacobi’s iteration method to solve

20x+y—2z=17, 3x +20y —z=18, 2x -3y +20z=25
Use Jacobi’s iteration method to solve

10x+y—-2z=11.19, x + 10y+z=28.08, —x+y + 10z=35.61

Use Jacobi’s iteration method to solve

15x+ 2y+ z=18, 2x +20y —32z=19, 3x -6y +252z=22

Use Jacobi’s iteration method to solve

4x+y +3z=17, x+ 5y +z=14, 2x—y +8z=12

Use Gauss-seidel method to solve

83x+11y—4z=95, 7x+ 52y +13z=104, 3x +8y + 29z=71

Use Gauss-seidel method to solve

10x+ 2y+ z=9, 2x+ 20y —2z=44, —2x+3y+10z=22
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