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S.E. (Automobile& M echanical Engineering)/(M echanical Sandwich)/
(Automation & RobofissEngineering)/(M echatronics Engineering)
ENGINEERING MATHEMATICS- 111
(2019 Pattern) (Semester - 1V) (207002)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to thé candidiates: .
1) Question 1 jSicompulsory. A
2) Solve Q2 6r Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.
3) Neat diagrams must be drawn wherever necessary. F,
4) Figuresto the right indicates full marks. ’ N
5) Use\df electronic pocket calculator isallowed. ©.."
6) Assume suitable data, if necessary. >4
. <«
Q1) Choose the correct option : ;)‘
a) Ifthedatapresentedintheformoft reqﬂency distribution thenthearithmatic
mean X isgiven by ¥4 A (; [1]
y =X N i) = fx-¥
N )N N
' \
pl X
i) N fx 2 V)
- N

b) Fromthegiven |r'qormat| on standard deviation of x = 4, Standardéeviation
of y=1.38, coeffm ent of regression of y on x is 0.32:FPhe eoefficient of

correlationis [2]
) 0.711 i)y ~0.622
i) 0.743 i) /90.543

¢) Themean and variance of binomial prebaaility. destribution are 36 and 3
rspectively. Number of trialsnisgivenioy [2]
) 42 i), 36
i) 48 v) 24

PT.O.



d) Thetangent vector tothe curve F =74 t*] +t°%k att=1is [2]

) T+]+k i) T+27+3k
i) T-2]+3k iv) T-2]-3k
. 0%y (1,3 0%y . - .

e) Solutionof 3l =C g representating the vibration of string of length |
fined at endpointswith initial and boundary conditions [1]
) y@iy=0
) A =0

6 ¢
Yo _ 4
1] (—j =0
73t |
¢
V) " w(x, 0) = f(x) >
(
The most general solution y(x, t) iS4 v [1]
N
) (c, cosmx + ¢, Sinmx) (c, coséfhf +.€,-Sincmt)
i) (ce€™+c,e™ 9)
b4 s
i) (ce™+ce™) D' %
£ N\
iv) None of these AN N
\~ A

f) Thevaue Vv.r= ax; [1]
) 0 o, i 1
i) 2 oK iv) 3

~

Q2) @ Thefirst four momeﬁis of a distribution about the value 5 are 2520, 40
and 50. Obtain tl\g(e)Fi rst Four central moments, alsodind B3, and 3,. [5]

b) Obtain correlation coefficient for the following data [9]
X 200 500 400 700 800
y 12 18 16 21 10

¢) Fitastraight lineof theformy =mx +for'thefoilowing data [9]
x| 0 1 2 3 4 5 6 7
y | 5 -3 -1 1 3 5 7 9
OR
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Q3) a)

b)

Q4) &)

b)

Q5) 8

b)

Thefirst four moments about the valtie 25 are—1.1, 89, —110 and 23300.

Calculatethefirst four central moments. [9]
Obtainregression linesfor the fgiowing data [5]

X | 6 2 10 4 8

y|9 | 11 I~5 |08 | 7

Useleast squatemethadito fit astraight linefor thefollowingdata  [5]

X 10 2 4 6 8 12 20

y |10 S22 #718 | 2 | 20 | 0 | 0

A canhit theltarget 1 out of 4 times, B can hit the targe; 2 out of 3 times,
¢ canyhit thetarget 3 out of 4 times. Find the probabilify’of at |east two hit
thetargét. [5]
On anaverage abox containing 10 articlesin L liei‘y to have 2 defectives.
If we consider a consignment of 100 boxest How many of them are
expected to have three or less defedt\i\v’as’? ) [5]

In a certain factory turning out razer. blades, there is a small chance of
1/500 for any blade to be defectivie, The blades are supplied in a packet
of 10. Use poisson distri butiop‘t'o pafl culate the approximate number of
packets containing no defeé:tive antHwo defective blades, in aconsignment
of 10,000 packets. /%= ‘ og [5]
) H€OR
Variable x takes the val ye\ 0, 1, 2, 3, 4, 5 with probability of each @as
1233 5", _
E’E’E’E’E’T&"Q’F‘”d expectation of X. [9]
Themeanwei gh\@pf‘ 500 studentsis 63 kgs and the stanglard déviationis 8
kgs. Assumingthat the weights are normally destributed, find how many
students weight 52 kgs? [9]
[Givenat z =+1.44=A, =0.4049 and z, =4 "33 = A, = 0.425]]

A setof five similar coxins are tossed 210%imes and’theresult is

No of heads 0 1 2 3 4 5

Frequency 2 5 20 | 60 | 100 | 23

Test the hypothesis that the data follow a bionomial destribution.
Given X, =11.07. [5]
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Q6) a)

b)

Q7) &

b)

Qg) a)

b)

Find the angle between tangent to the curve x = t>+1, y=t>-1, z=t a
t=1t=2 [5]

Show that I_::(y2 COSX+ zz)i_+(2ysinx)T+ 22xk isirrotational | Find
scalar potential fuaction ¢. Suchthat F=V ¢. [5]
If F=(2xy 132 )T +(X° +4yz)T +(2y’ +62x)k evaluate JTZ.dr_
C
where c j§curvex=t,y=1t2 z=1t3joining (0, 0, 0) & (1, 1, 1). [5]
OR

"
Fitnd the directional derivative of ¢ = x’yZ° at (2, 1, Apaong the vector
i — ] 4k . [5]

Solve any one. 0y [5]

7 =»
w

) Show that v{v-(f—zj}[—\-f’ .

S

A

L

_iy &
i) If 9E=V¢ provethaE cufE=0.
L

Evaluate ”(VX F)-diwﬁagfz(x3— Y’ )T —xyg +yk and Sisthe
S ) (

D gl

surface x* + 4y* + 72 = 2(x L4 above the surface x = 0. [5]

LR
~

A homogeneous roggf conducting material of length 10 cm hasits ends
kept at zero tempergture and thetemperatureinitially is [8]
u(x, 0) =, 4 0<x<50

= 100, 50 <x< 100
Find the temperature u(x, t) at any timet.
A tightly streatched string with fixed end pointsx =0and x =1 isinitially
in aposition given by y(x, 0) =y, Sin{frl—xj. (1 it is released from rest

from this position, find the displacement y.af’any distance x from one end
and at any timet. [7]

OR
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Q9) @ A rectangular plate with insulated stirfaces is 10 cm wide and so long
compaired to itswidth that it may be.considered infinitein length without
introducing an appreciable error.If temperature along short edgey =0is

given [8]

e ¥
u(x, 0) = 100 s (E),OSXS 10

While two edges«= 0 and x = 10 aswell as other short edge are kept at
0°C - finghthe steady state temperature u(x, Y).

b) UseFaUrier sinetransform to solve ~ [7]
F.
u_ 9% ¢
—=2—,0< X<, t>0 i X
e subject to %
\
D u,t)=0 7
~CA¢
i) u(x,0)=e*x>0 D

Jdu s S A~
e d _ O Ny
i) uan " - aSXQ X

-y
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