' B. TECH.
(SEM 1IV) THEORY EXAMINATION 2022-23
ENGINEERING MATHEMATICS [V
e 3 Hours
Time Total Marks: 100

Note: Atempt all Sections. If require any missing data: then choose Sl.litah]y

SECTION A
1. Attempt all questions in brief.
p q ief 2x10=70
(@)  Obtain a partial differential equation that governs the family of surfaces
Z=(x-a)+(y-p)>
(b)  Find the complete integral of the partial differential equation
p 0z 0z
z=px+qyt ——p=7—&q=—
prray p+q P= % dy
(c) Classify the partial differential equation s
PN 322 922
+2 in*x)t+q=0r="2— = ===
T+ 25+ (sin®x) t+gq = S ay? &t 3%3y .

(d) Write down the two dimensional heat eguaﬁoh'. '
(¢) Whatis the relation between the regresgfon coefficients and the coefficient of conqleﬂpn;?
(f) The fourth central moment is 48. Whal must be its standard deviation in order that the

distribution be mesokurtic.

(g) A and B are any two independent events such that P(4) = 0.4, P(AUBC) =-D.7. Find the P(B),

b

where B€ is the complementary event of event B. s
(h) The random variable X is said to follow the Normal djstrib_uhti’?al with mean 9 and standard
deviation 3, find x* such that P(X > x*) =016, - L'
(i)  Write down the definition of the null hypothesis. N7
() Whatis Statistical Quality Control (SQC)? Define isvbrief.
SECTION B

2. Attempt any three of the following: 10x3=30
(a) Find the general solution of the pa;ﬁ@l"ﬁifferenlial equation

e

(y+2)p+(z+x)g=(x+y)’

. : : S . g Ou  du
(b) Solve the partial differential equation by the method of separation of variables 4 2= + = 3u,

given that u = Se -Y — ¢~ whenx = 0.

) Use the method of least squares to fit the curve y = ab* for the following data
() =



(d) In a normal distribution.

(e)

171728 2074 2488 7985

12% of the items are ‘under 30 and 85% ittms are under 60. Find the

mean and standard deviation.
ucknow city is normally distributed with mean 45 cm. The rainfall

The annual rainfall in 1
during the last five ycars arc 48 cm, 42 cm. 40 cm, 44 cm and 43 cm respectively. Can we
conclude that the average rainfall during the last five years is less than the normal cainfall? Test

at 5% level of signiticance. [The tabulated value of tg g5 = 2.776 and t,; = 2.132 fot 4 degree

of freedom. ]

SECTIONC

3. Attempt any one part of the following: 10x1=10
(a) Find the solution of the partial differential equation
2 a ’ a
2 ' =ye*,D =—,D = —.
[2D% + 5DD"+3(D) |z =ye e 3y
(b) Find the complete integral of the partial differential aquatlon
®* + qzyx - pz. ’
4. Attempt any one part of the following_‘." 10x1= 10
(a) A tightly stretched string with fixed end points x = 0 and x-= [ is-initially in 2 posiﬁo}a given by
I
y = asin3 (—E) If it is release@om rest from this position, find the dlsplaeeﬁﬁbnt
(b) An insulated rod of length 1 has its ends A and B maintained at 0°C and 100 oC respectively until
steady state conditions prevail. If B is suddenly reduced at D°C.-a{1;:|~md1nta1ned at 0°C, find the
temperature at a distance x from A at time t, o
l'-lilu."
R P
5. Attempt any one part of the following: P 10x1=10
(a) If 4x —- Sy 4 33 = 0 and 20x — 9y = 107 arc two ines of regression. Find the mean values of
x and y, the coefficient of correlation and the siandard deviation of y if the variance of x is 9.
(b) First four moments about 2 are 1, 2.5, 5.5 and 16 respectively. Find the first four central
moments, moments about origin an.d goeflicient of skewness.
- i--P'
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6. Attempt any one part of the following: 10x1=10

(a)

A bag A contains & white and 4 black balls, A cecond bag B contains 5 white and 6 black balls.
One ball is drawn at random from bag A and is placed in bag B. Now, a ball is drawn at random

from bag B. It is found that this ball is white, Find the probability that a black ball has been



lrunsﬁ:rrcd from bag A.

-

b X variable follow the Poisson distribution such that

PX=2)=9P(X = 4) + 90P(X = 6). Find mean, variance and distribution.

7, Attempt any one part of the following: 10x]1=1
(a) I_n alﬂ_?ﬁp'f‘—rimcnt {Jll Pca brcading the following frequency of seeds were obtained: .
: Red & Yellow Wrinkled & Round & m& .
lJ_' o B Yellow Green Green
315 00 Ties T |
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ry predicts the frequencies should be in the proportions 9:3:3:1. Examine the
CC‘I’I‘GS O ¥ > )
pondence between theory and expeniment. Test at 5% level of significance. [The tabulated

2 -
value of y 0.0s = 7.815 for 3 degree of freedom,]

b) Thegi

(b) The given table shows that the value of sample mean X and the range R for 10 samples of size 5
each. Draw mean and range chart and also comment on the state of control of the process.
(szen Az = 0.58, Da - 0', D4 =21 15).

-

rSample 1 2 34567(8910

|
No. }
X 45 | 46 | 48 | 52 | 53 | 37 | 51 ]46 47 38( “ T

. R 4 | 5 | € ?45?{664_' ety
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