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" BMATE301/BEE301

Third Semester B.E./B.Tech. Degree Examm&t‘ion, Dec.2023/Jan.2024

Time: 3 hrs.

Mathematics-lll for EE Eﬁglneerlng

Max. Marks:

Note: 1. Answer any FIVE full questions, chaasmg ONE Sull question fmm each module.

2. VTU Formula Hand Book is permitted.
3. M : Marks , L: Bloom’s level , C: gourse outcomes.
4. Mathematics handbook is permitted'

100

Moduie— M| L C
Q.1 |a.[Solve: (D*+8D*+16)y=0. 6 | L1|cCo1
b. | Solve : (D3-3D+2)y=2smh.x 7 [L2 [ co1
¢. | Solve : xzy"—3xy'+_5y;BS;Elogx) 7 | L3 | CO1
: OR
Q2 [a.|Solve: (D*- 41)3 SD? —36D-36)y 0. 6 [ L1]co1
b. 4 4 ' 7 | L2 | CO1
Solve : d—{+ H+d—3"=sin2::c.
dx dx?  dx
3 Vo o 7 | L3 | CO1
¢. | Solve: (2x +l)2d—};—2(2x +1)d—.y—l2y =3(2x +1).
dx dx _
Module — 2 5
Q.3 [ a. | Find the curve at best fitof the form y = ax’ to the following data : 6 | L2 | CO2
x| 1 123 (4L .5 1
y|05]2[45{8]125 ;
b. | Calculate the coefficient of correlatlon and obtam the lines of regression for | 7 | L3 | CO2
the following data : -~ g
x|[1]2|3 |4|5][6 7*:"8-.'9
y|[9(8]10]12]11]13 14:16 15 _
c. | In a partially destroyed laboratory record of correlatmn data, following | 7 | L4 | CO2
results only available. i Variance of x ‘is 9 and regression lines,
4x -5y +33=0; 20x - 9y—10’? Find "
™ @) Mean value of x and y
(i)  SDofy.
(i) Coefﬁc:ent of correlatlon between x and y.
' --DR
Q4 | a. | Fita curve of the form, y =ax? +bx +¢ to the following data : 6 | L2 | CO2
x:|1]23/4]|5&
y: /101281014
b. | If Ois the acute angle between the two regression lines relating the | 7 | L2 | CO2
2
variables x and y; show that tan@:[l : ] ?"G"Z .
. r )o,+o,
Indicate the significance of the casesr =0 and r= £ 1

1 of3




BMATESOI/BEE301

Ten competitor’s in a music contest ranked by 3 judges A, B C in the

L3 | CO2
following order. Use the rank correlation coefficient thdeclde which pair
ud es have the nearest approach to common test of mustc_ %
1/6[5]10({3]2 |4(9 [7]8 -
3/5/8/4 |7]10]2]|1 [6]9
C 6/4/9/8 |[1]2 |3|10]5]7
Module -3 . iy
Qs Find the Fourier series for the ﬁmctlon f(x)=x* in the interyal L2 | CO3
0 B, ?.[2' :
L3 | CO3
The following table gmes the variations of a peﬁodlc current A over a L3 | CO3
certain period T.. " °
t(sec) Om| ¥ | T | T | 2T gl | T
wald 3 2 3 b, v6
A(amp} 1'98 1.30 | 1.05 | 1.30 | -0. 88 -0.25 1.98
Q.6 L2 | CO3
L2 | CO3
i—x _forO«c X <l _
Expand the _‘___"htlon f(x)= 4 : 2 in the half range sine
series..
Find. the constant term ami the ﬁrst harmonic in the Fourier series for f (x) L3 | CO3
1ven by the table.
n|2rn| | 4n | Sn [N
i X 3 | B n 3 3 2n
fix) | 1.0 1407917 |15]12:1.0
Module - 4
Q.7 Find the Fourier transform of the function, f (x)={ fgj<a

0 for‘x|2a

where a is a positive constant hence evaluate integrals ,
T sin ax cosax
X

-0
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Find the Fourier cosine transform of f(x)=¢™, a >0, hegpééﬂeduce that | 7 | L3 | CO4
T cosmx T ocem o
[o—dx=oe
% Gl 2a
2 : 7 | L3 | CO4
Find the inverse z-transform of M # VF
(z+2)z—-4) * _
Q38 Find the Fourier transform of f(x)=¢ ? . L2 | co4
_ _ _ o 2 L3 | Cco4
Find the z-transform of sinn@.and cosn® hence find z{co ?) and
. [nn)
zesin| — |[¢.
o3
Solve the difference eﬁuation, u,,,—5u,,, +6u, ="""2"'Mffg1;ven u,=3,u,=7,[7 |L3|CO4
using z-transfornisi. i *
Module -5
Q.9 Define (i) Type l and Type Il errors. 6 | L1 | CO5
(ii) Confidence interval.
(iii) Level of significance.
The ‘probability that a pen manufactured by a company w'il be defective is | 7 | L2 | CO5
0.1. If 12 such pens are selected, find the probabllltyt at
(i) Exactly 2 will be defective.
(i) At least 2 willbe defective.
(i)  None will be defective
In normal distribution, 31% of the items are nnder 45 and 8% ¢ ar_e over64.| 7 | L3 | COS
Find the mean and SD, given that A(0.5) = 0.19 and A(1 Ay 0.42, where
A(Z) is the area ‘under the standard nofr"nal curve from0O toz. -
OR
Q.10 | a. | The pdf P(x) of a variate X is given by the table : 6 | L2 | COs
xy. 0| 1 1213143 5 6
P(x).: | K [3K|[5K | 7K [9K | 11K | 13K
For what value of K, does this represent a.valid probability distribution?
Also find P(x <4), P(x >5) and P(3 < x <6).
Consider the sample consisting of nine numbers 45,47,50,52,48,47,49, | 7 | L3 | COS
53 and 51. The sample is drawn from a population whose mean is 47.5.
Find whether the sample mean drffers significantly from the population
mean at 5% level of significance (Gwen to.os (df = 8)=2.31)
A die is thrown 60 times and the frequency distribution for the number | 7 | L3 | COS

appearing on the face x is given by the table :
X 1 12]3/4]5 |6
frequency [ 156 |4 |7 |11 |17
Test the hypothesis that the die is unbiased. Given xj(5)=11.07 and

%o (5) =15.09.
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