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U.S.N

é P.E.S. College of Engineering, Mandya - 571 401

(An Autonomous I nstitution affiliated to VTU, Belagavi)
Fourth Semester, B.E. - Semester End Examination; May / June - 2019

Engineering Mathematics- IV
(Common to EE, EC, CS& E, | S& E Branches)
Time: 3 hrs Max. Marks: 100

Note: AnswerFIVE full questions, selectinQNE full question from each unit.
UNIT -1

1 a. Using Bisection method, find a approximate roothaf equatiorsinx =1 that lies between

x =1 andx = 1.5 (measured in radians). Carryout computatignt® the fourth stage.

b. Find a real root of the equationosx = xe‘using the Regula-Falsi method. Perform
three iterations.

C. Using Newton—-Raphson method, find the real root bg,,x=1.2. Perform
four iterations.

2 a. Using modified Euler's method fincy(O.Z) correct to four decimal places solving the
equatlond——x y?, ¥(0) =1 taking h =0.1.

b. Using Runge-Kutta method of fourth order, fincy(O.Z) for the equation

dy_y-x y(0)=1 takingh=0.1.
dx y+x

C. Apply Milne’s method to computey(1.4) correct to four decimal places given

%’:xh,(%) and the following data: y(1)=2, y(1.)= 2.2156,y( 1) 2.464¢

y(1.3 = 2.7514
UNIT - 11

3 a. Define a vector space with a suitable example

b. Find the dimension and basis of the subspacennspa by the vectors
(2,-3,9 (301 (0,21 anfl 1)0f Vs(R).
C.  Find linear transformatiorT :V, (R) - \4( Rsuch thaT (1,2)=(3,0 andr( 2)y=( 1,2
4 a. Apply Gauss-Seidel iteration method to solwbe system of equations:
X+ y+54z=110; 2%+ 6y- z= 85; 6¢ 15+ 2z 7. Obtain the solution up to an

accuracy of three decimal places by carrying titexations.
b. Using Relaxation method, solve the system ah&qgns:
12x+ y+ z=31, 2x+ 8y z= 24, ¢ 4y 10z ¢
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C.

5a.

6 a.

8 a.

Find the dominant Eigen value and the corresipgn&Eigen vector of the matrix

6 -2 2
A=|-2 3 -1|by power method, taking the initial Eigen vector [ 1]. Carryout 7
2 -1 3

five iterations.

UNIT -1l
Show thatf (z) =sin z is analytic. Hence find its derivative. 6
Construct the analytic functiof (z) whose real parti = e‘x[( X - )f)cos W 2Xysin 9 7
Discuss the transformation = €. 7

Evaluatejz dz whereC represents the following paths :
C

i) Straight line from-i to|i 6
i) The right half of the unit circle [Z| = 1 from toi
2z+3 . , . . .

Expand f (z) =———— in a Laurent’s series valid for the regions:

(z+1)(z-2) 7
g <1 iy)l<4<2 i) |z| > 2
Using Cauchy’s Residue theorem, evaluate:

H 2

(j»}smnz + cog7Z dz whereC: |z| =3. !

(-1 (2-2)
UNIT - IV
Compute skewness and kurtosis if the foat imnoments of the frequency distribution of
f(x) about the valug = 4 are respectively 1, 4, 10 and 45.

Fit a straight line of the forpn= ax + b for the data given below using the method of least

squares:
X 5 10 15 20 25 !
y 16 19 23 26 30
Obtain the lines of regression and hence fiedcthefficient of correlation for the data:
X 1 3 4 2 5 8 9 10 13 15 7
y 8 6 10 8 12 16 16 10 32 37
A random variable has the following probability function for varioualues ofx
X 0 1 2 3 4 5 6 7
P | O k 2k | 2k | 3k | K| 2 | K+k °

i) Findk i) Evaluate B(< 6), P k= 6), P (3 <x< 6)

Contd...3



P17MAE341 Page No... 3
b.  The probability that a pen manufactured by a factorbe defective ist. If 12 such pens

are manufactured what is the probability that;
i) Exactly 2 are defective i) At leaste defective iii) None of them are defective
c. The marks of 1000 students in an examinatidiovi@ a normal distribution with mean 70
and standard deviation 5. Find the number of stisdehose marks will be:
i) Less than 65 i) More than 75 iii) Between 65 and 75
Giveng (1) = 0.3413.
UNIT -V
9 a. Using two random variabl¥sandY as follows:
X~ | O
0 0
1

N
w

BN T N

@l | B

Q| o=

(eI

i) Determine the distributions &f andY
il) Determine the joint distribution of andY
iii) CalculateE(X)andE(Y)
p. Define the following :
i) Probability vector
i) Stochastic matrix
iii) Regular stochastic matrix
iv) Fixed probability vector.
0 0
0 1| is aregular stodiamatrix.
0

C. Show that the matrife =

[T o T =Y

N~

Also determine the associated unique fixed probghiector.

10 a. Obtain a series solution gf' — xy + y = 0.

b. Prove that:

i) Jl(x):\/%sinx ii)J_l(x)=\/%cosx

C. Expressf (x) = X +2X — 4x+ 5in terms of Legendre polynomials.

* * k%



