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BST301-ENGINEERING MATHEMATICS —II1

Full Marks: 80
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Answer any five Questions including Q No.1& 2
Figures in the right hand margin indicates marks

Answer All questions

Determine the rank of the matrix

1 0 1
-1 1 OJ
0 -1 1

Derive a partial differential equation by eliminating arbitrary
constants from z = ax + by + ab.
Find L(e™2%t).

Find aq if f(x) = x?%in (—m, ).

FindL™? (&%t‘t)

State Nawton’s Backward  interpolation formula to interpolate a
function.
Define even and odd function with examples.
Evaluate A cos 2x.
2

asy B
Solve;;z— —yv=0.

: . , 1 ,
Write down the formula for Simpson’s grd rule for Numerical

integration.

Answer Any Six Questions

Find the approximation of a real root of the equation x> — 4x —
9 = 0 using Bisection method correct upto two decimal places.

Find L {cos 2t—cos 3t}“

d?y

Find the fourier coefficients ao, a,and b, for the function
f(x) =x in (—m,m).
5 dx . : L _
Evaluate fo —z using Trapezoidal rule taking h=I.
1

Time- 3 Hrs

2x10
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f.

g

Estimate the missing value in the following table

x 0 1 2 3 4

f(x): 1 3 9 - 81

Apply Langrage’s method to find he value of {10) from the
following table

X 5 6 9 I

f(x): 12 13 15 17

Solve x%(y—2z)p+y*(z—x)q = z%(x —y) 10
Using Newton’s Interpolation formula find f(1.6) from the 10
following table
x 1 1.4 1.8 2.2
f(x): 349  4.82 5.96 6.5

. -1 232—4 10
Find thel ™ { ot —}
Solve (D? + 2)y = x% + cos 3x . 10

Test for consistency of the following system of linear equations 10
and solve .
2x —3y+7z=5
3x +y-—-3z=13
2x + 19y — 37z = 32
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1. Answer All questions 2% 10

Define the rank of a matrix. Find the rank of the matrix G i)

b. Find the complementary function if the roots of the auxiliary
equation are 0,-2,-2,-2.

c. Derive a partial differential equation for the following:
z=xy+f(x*+ y?)

d. pefine gamma function. Evaluate I (%).
e. Define Numerical Integration and state Trapezoidal rule.
f. Define even and odd functions with example.
g. Find Laplace Transform of sin®t.
h. Find the value of Fourier co-efficient ‘ay” if
f(x)=x+ x*in(-m,mn)
i. Evaluate A (tan™'x)
J- Changeintoa + ib form %
2. Answer Any Six Questions ' 6 x5

a. Find the real roots of the equation
x3=3x+1=0
By Newton’s Raphson method correct to two decimal places.
b. Find the Particular Integral (P.1) of the differential equation

d’y _dy
—=—-2—+y=xe*sinx
dxz  Cdx YT reSH
c. Show that
s — g?
L(t cosat) = —(m—)—z

Express f(x) = |x|as a Fourier seriesin —m <x <
e. Use Lagrange’s Interpolation formula to fit a polynomial to the
given data:

X 0 1 3
f(x) 1 3 55




W
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a.

Find the square root of —8 + =1

Using Simpson’sé— rd rule and taking h = 1, evaluate
6 dx
o 1+x

Investigate for what value of A and p the simultaneous equations
X +y+ 2=6, x+2y+32=10, x+2y+Az=y have

(i)No solution

(ii)a unique solution

(iii)an infinite number of solution
(1-w+w?)® + (1+w-w?)’= 32
Obtain the Fourier series for f(x)= {_ll; llj; —O7t<<xx<<nO

sin2t

Find the Laplace transform of
Obtain the fourier series of f(x) defined by
f(x)—{o' —-T<x<0
Ax30<x<m
Estimate the missing term in the following table :
X: 0001 ae 2wa 354
Y: 2 4 10 _ 78
x2(y—2)p+ y*(z—x)q=z(x-Y)
Determine the rank of the matrix:
1 0 1
[—1 1 0
0 -1 1

Find the inverse Laplace transform of
3s+7

s2—2s ” 3
Using Trapezoidal rule and taking h=5, evaluate

[2 dx
o 1+x

7
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1. Answer All questions 2x10

a. Find the value of (w + w?)°” where w is the cube root of unity.

Find the value of A + 2B ,where A = [i _61] and B = [1 _32]

Write down the formula for Simpsons % rule having space width is h

o

Form a partial differential equation by eliminating arbitrary
constant of Z = ax + by
Find CFif D2y + 5Dy + 6y =0

Explain Interpolation with an example.

State Linearity property of Laplace Transforms

= @ o

Define even function with an example

Ik

Evaluate A(x + cos x)

j.  Find L(e3't?)

2: Answer Any Six Questions 5X6
a. 1 3 4 3
Find Rank of matrix |3 9 12 3
; 1 3 4 1
b. A7y nt b
Solve —— =

c. Find the Laplace transforms of tcos?t

d. Find root of equation x3 — 2x — 5 = 0 upto 4 stages which lies
between 2 and 3 by using Bisection method.

€ Ifx +i= 2 cos 0, then show that x™ + xin = 2 cosnb

Prove that A{log f (x)} = log {1 + L}QSC))}

=



g Using Inverse Lagrange’s Interpolation formula, find the value of
xwheny = 15 from the following data
X 5 6 9 11
y 12 13 14 16

3 Expand F(x) = |x| as a fourier series in the interval 10
<x<mH led tlt1+1+l+1 i
-1 < x < m Hence deduce tha —t =t —=....=—
EEE 52 8

4 a) Applying Newton’s Forward Interpolation formula, find a cubic 5

. _ x 0 1 2 3
polynomial from the following data. y 1 2 1 10

b) Find the square root of 3 + 4i 5
5 a) Solve (D? —3D + 2)y = e3* + sin2x 5
b) Find the value of y when x = 10 from following data 5

x 5 15 25 35
y 9 30 35 42

6 a) Integrate Numerically f Taga ! using Trapezoidal Rule taking h = 5
b) Find L2 (logiﬂ) S
7 Solve x(y% — z¥)p + y(2% — x*)q = z(x?* — y?) 10
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|8 Answer All questions 2x10

Find the value of (w + w?)%” where w is the cube root of unity.

Find the value of A + 2B ,where A = [i _01] and B = E _32]

C. Write down the formula for Simpsonsé rule having space width is h

d. Form a partial differential equation by eliminating arbitrary
constant of Z = ax + by

e. FindC.Fif D2’y +5Dy+6y =0

f.  Explain Interpolation with an example.

g. State Linearity property of Laplace Transforms

h. Define even function with an example

i. Evaluate A(x + cosx)

j.  Find L(e3t?)

2. Answer Any Six Questions 5X6
a. 13 4 3
Find Rank of matrix |3 9 12 3
1 3 4 1
b. solve gi__ —y=0

Find the Laplace transforms of tcos®t

d. Find root of equation x3 —'2x — 5= 0 upto 4-stages which lies
between 2 and 3 by using Bisection method

V\,.QF- If x +— — 2 cos @, then show that x™ +— = 2 cosnb
@ ™ L prove that A{ F@)=1lo (1+7Z )}
’:'ove a og g )
o b :
Y@ 3 ‘



a

Using Inverse Lagrange’s Interpolation formula , find the value of
x wheny = 15 from the following data

X b 6 9 11
y 12 13 14 16
3 Expand F(x) = |x| as a fourier series in the interval 10
1 1 1 w2
—nT<x< —t =t ==
m < x < m,Hence deduce that — 1z 32 + = + 7 5
4 a) Applying Newton’s Forward Interpolation formula, find a cubic 3
yobinial from the following data,  ~ © 1 % 3
polynomial from the following data. y 1 2 1 10
b) Find the square root of 3 + 4i 5
5 a) Solve (D2 —3D + 2)y = e3* + sin2x 5
b) Find the value of y when x = 10 from following data 5
x 5 15 25 35
y 9 30 35 42
6 a Integrate Numerlcallyf . using Trapezoidal Rule taking h =1 5
§ dx 5
b - L] §7-a
) Find L (log — 2 Ix
7 Solve x(y% — z%)p + y(z% — x*)q =z(x? —y?) 10
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L Answer All questions 2x10
a. Find the value of (w + 0?)%” where w is the cube root of unity.
b. 2 -1 1 3
Find th = =
ind the value of A + 2B ,where A [1 0 ] and B [1 _2]

o

Write down the formula for Simpsons % rule having space width is h

d. Form a partial differential equation by eliminating arbitrary
constant of Z = ax + by
Find C.Fif D2y + 5Dy + 6y =0

e.
f.  Explain Interpolation with an example.
g. State Linearity property of Laplace Transforms

-

h. Define even function with an example

[,
.

Evaluate A(x + cosx)

j.  Find L(e3't?)

2. Answer Any Six Questions 5X6
a. 1 3 4 3
Find Rank of matrix |3 9 12 3
1 3 4 1

3
b. solve g—fé—y =0
< Find the Laplace transforms of tcos?t
d. Find root of equation x3 — 2x — 5 = 0 upto 4 stages which lies
between 2 and 3 by using Bisection method.

1
€ Ifx +§ — 2 cos 6, then show that x™ + = 2 cosnf

f.  prove that A{log f (x)} = log {1 n Aff(ix))}




3

g Using Inverse Lagrange’s Interpolation formula, find the value of

x when y = 15 from the following data
x 5 6 9 11

y 12 13 14 16

Expand F(x) = |x| as a fourier series in the interval
1 1 1 1
—+—=+=+* -;]—2'

[
—1 < x < m,Hence deduce that at3t =g

a) Applying Newton’s Forward Interpolation formula, find a cubic
x 0 1 2 3

olynomial from the following data. y 1 2 1 10

b) Find the square root of 3 + 4i

a) Solve (D2 —3D + 2)y = e* +sin2x

b) Find the value of y when x = 10 from following data
x 5 15 25 35
y 9 30 35 42

6 a) Integrate NumencaHyf ——, using Trapezoidal Rule taking h=1

b) Find L~ (10gs+2

7 solve x(y? —z*)p + y(z% — x*)q = z(x? —y*)

10
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Answer any five Questions including Q No.1& 2
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Answer All questions 2x10
Find the value of (w + w?)®” where w is the cube root of unity.
1 3
-
Write down the formula for Simpsonsg rule having space width is h

Find the value of A + 2B ,where A = [i _01] and B = [

Form a partial differential equation by eliminating arbitrary
constant of Z = ax + by
Find C.Fif D?y + 5Dy + 6y = 0

Explain Interpolation with an example.
State Linearity property of Laplace Transforms
Define even function with an example

Evaluate A(x + cos x)

Find L(e3t?)
Answer Any Six Questions 5X6
1 3 4 3
Find Rank of matrix [3 9 12 3
1 3 4 1
By =
Solve 3 =0

Find the Laplace transforms of tcos?t |

Find root of equation x3 — 2x — 5 = 0 upto 4 stages which lies
between 2 and 3 by using Bisection method.

If x +§ = 2 cos @, then show that x™ + ;}n- = 2 cosnf

Prove that A{log f(x)} = log {1 n Aff((;;)}




Using Inverse Lagrange’s Interpolation formula, find the value of

x when y = 15 from the following data
x 5 6 9 11
y 12 13 14 16

aQ

3 Expand F(x) = |x| as a fourier series in the interval 10
1 1 1 1 3 m?
—1 < x < m,Hence deduce that 13+§2-+¥+—7—2.....— 5
4 a) Applying Newton’s Forward Interpolation formula, find a cubic )

. . x 0 1 2 3
polynomial from the following data. y 1 2 1 10

b) Find the square root of 3 + 41 5
5 a) Solve (D% —3D + 2)y = e3* +5sin2x 5
b) Find the value of y when x = 10 from following data 5
x 5 15 25 35
y 9 30 35 42
6 a) Integrate Numerically _[06 i’;z , using Trapezoidal Rule taking h=1 93
b) Eind L1 s+1 5
) FindL (log e
7 solve x(y? — z2)p + y(z% — x*)q = z(x* = y*) 10
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Answer any five Questions including Q No.1& 2
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1. Answer All questions 2x10

a. Find the value of (w + w?)?” where w is the cube root of unity.

b, & 2 -1 3
FmdthevalueofA+2B,whereA—[1 O]andB—[1 _2]

C. Write down the formula for Simpsons % rule having space width is h

d. Form a partial differential equation by eliminating arbitrary
constant of Z = ax + by
Find C.Fif D2y + 5Dy + 6y =0

e
f.  Explain Interpolation with an example.

g. State Linearity property of Laplace Transforms
h. Define even function with an example

i. Evaluate A(x + cosx)

j.  Find L(e3%t?)

2. Answer Any Six Questions 5X6
a. 1 3 4 3
Find Rank of matrix |3 9 12 3
. 1 3 4 1
b. Solve 2y _ vy =0

dx3
c. Find the Laplace transforms of tcos?t

d. Find root of equation x3 — 2x — 5 = 0 upto 4 stages which lies
between 2 and 3 by using Bisection method.

€ Ifx +§ = 2 cos 8, then show that x™ + -xl—" = 2 cosné

Prove that A{log f(x)} = log {1 + Aff(f))}

™



6 a) Integrate Numerically ffﬁ% , using Trapezoidal Rule taking h = 1

7

g Using Inverse Lagrange’s Interpolation formula, find the value of

b)

Y

b)

x when y = 15 from the following data
x 5 6 9 11

y 12 13 14 16

Expand F(x) = |x| as a fourier series in the interval
1 1 1 1
—1r < x < 7, Hence deduce that —13+ §i+§7+ 7z

Applying Newton’s Forward Interpolation formula, find a cubic
1 . x 0 1 2 3
polynomial from the following data. y 1.2 1 10

Find the square root of 3 + 41

Solve (D% — 3D + 2)y = e3* + sin 2x

Find the value of y when x = 10 from following data
x 5 15 25 35
y 9 30 35 42

b) Find L7t (log%%

Solve x(y2 — z2)p + y(z% — x)q = z(x* — ¥?)

2
8

10
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