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Mechanical Engineering
Mathematics-111

Solved Exam Paper 2019

Instructions

i.
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iii.
1v.

The marks are indicated in the right-hand margin.

There are NINE questions

Attempt FIVE questions

Questions no. 1 is.compulsory

Relevant stafistical data are given at the end of question paper.

a.

ii.

ii.

iii.
iv.

b.

iii.
1v.

1. Q1. Chooseé,the correct answer (any seven):

If p, is the legendre polynomial of first kind, then the value of
j".J Pr(x)dx 1S.

If j. is the bessel’s function of first kind, then the value of 2j,, is

,Iff? 1 +_|r-.u F 1
,If'n__nlrjll 1

,If'n+jaa|]
,If'n 1__I-.'|| 1




c. The particular integral of (p? — p%)Z =x — vy, is
1

1. gx.{. + }rx.i
ii Lz 1.5
. 3x T a¥X
i, oy
' v 2
j.V. x.'i + i}rx..-.’.

d. The function x* + x + 1 in terms of legendre polynominal is equal
to

i. Pz + 5p —5py
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11. 173 + niM + o
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1v. s+ P2+ 3P — o

e. Let the joint probability density functions of the continuous
random variable X and Y be.

on(k(x*+9?) 0<x<10<y<1
f(xy) = ( 0 elsewhere )
Then the margin density of X is.
L 3x% + 1
i (2 +1)

i (3x% + 1)
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f. IfpAnB) = é,P{AUE] = ;F(ﬂ) = éth!:‘l‘lp{l,q.-"'ﬂ.)iﬁt'[|ualtt}
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g. Let A,B and C be any three mutually exclusive events. Which




one of the following is incorrect?
i. P(ANBNC) = P(A) + P(B) + P(C)
ii. P(ANB)Y=10
iii. P(AUBUC) = P(A) + P(B) + P(C)
iv. P(BNC)=0

h. If y is the mean and # is the standard deviation of a set of
measurement which are normally distributed , then percentage
of measurement within the range y + 2o

i. 98

ii. 95.44

iii. 99.73

iv. 95

i. If the density function of gamma distribution is

X

[I” ]E i ]

fx) = £ 0
A Ta
0 x=0

Then variation is equal to.

i. AR

ii. f

iii. a?p

iv. af

j- The moment generating function of a continuous random
variable X be given as

My(t) = (1 —t) for|t| < 1

Then its mean and variance is
i 1
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iv. (7,7

Q2. A) Solve

dz 0z
3 = 5 == r S |
x(y* +2z)5——y(x +Ejff}y (x* — %)z

il 2 dy ” dz
(3 +z2) T -yl 4 x) T =2 — )

Answer:

Choose the multipliers as il :

I-]._-Ja-

1 1 1 1 1 |
T At R TN.J, . SO . O
de+j_fd}?+}fd£ k{zx O +*':]+};(k tz)+-(x"+2)

1 1. 1 | | -
de+}T"H;dhk{f+H—k£—3+f—}”'}

1 1 1
—dx+ dy+ dz=0
X V b4

On integration

logx + logy + logz = loge,

log (xyz) = loge,

XYZ =

now again choose the multipliers as x,y,-1

xdx — ydy — dz = k[x2(¥* + z) — (22 + z) — z(x? — ¥?)]
xdx — ydy — dz = k[x%y? + x%z — y?x% — y2z — zx* + zy?]

XdX —ydy —dz =0




on integration

¥ g
——z=¢
5 2

Xt — 27 =2¢;

Now on combining both eq. we get a general solution

flxyz.x® — y* —2z) =0

2. Q3. State and prove Rodrigues formula .
Sol- we derive a formula for the legendre polynomials
Formula

Now proof

Let

We shall first establish that the nth derivation of u, that is u, is a so
the legendre differentiate eq.

(1-22)y —Zxy +tn(n+Du=0——— —— 1
Differ w.r. to x

du i

i ORI, . )
dx—ul—n{x 1)~ =0y

Or
(x% — Duy = 2nx(x% — 1)"

i.e (x?— 1)u; = 2nxu



Diff. w.r. to x again, we have
(x% — 1)y + 2xuy = 2x(xu; +u)

Now differ. The result in timer by applying lebuitz theorem for
derivation of a product given by

nin—1)
2

'[.-U""r)rr = uv, + nu;vy, g + Uzl 2 T vy U

[(x2 — 1u,]| + 2(xwy), = 2n(xvy) + 2,4,
| H n n

nn—1)

2u, | + 2(xu, , 1 + xcu)

(B —1)u, atx2su, 1+

(2 —Vuy,z+2nsuy, 1+ 0 —nu, + 2+, 1+ 2,0, = 2nxu,, o 1 + 2nfu, +
(% — D)oo b Zous i =Nty — T, =0

Or

(1—xuy,z—2+u,, 1+ R+ 1un=0

This can be put in the form

(1=xu,” —2xu, +n(n+Dun=0—— =2

Comparing 2 with 1 we conclude that u, is a solution of the legendi
e(q. it may be observed that U is a polynomial of degrees 2x & hence
will be a polynomial of degree x.

also p.(x) which satisfies the legendre differentiate eq. is alsc
polynomial of degree x.

.U;-::{IJ = k”fu o "!‘:[[IE - 1}“]11

pa(X) = k[(k — 1)"(x + 1)"]

Applying Leibnitz theorem for the RHS we have



Pn(Xx)
= k[(k—1)"(x + D" + nn(x — 1)" " [(x + 1)1 +
{I - 1}" :{I(I_ I}HIrr - R “:1 - ljﬂlre

It should be observed that if z = (x — 1)"
Zi=n(x—1)""1&z, = n(n— 1)(x — 1)"  Zetc.

Z,=nn—1n-2)..2.1x—1)""lor

z, =tl{x—1)
2 =Tl
[(x — 1)"] x!

nn—1)
2

ni(n -

Putting x =1 in eq. 1 all the terms in RHS become zero except the |

term which becomes n!(1 + 1)" = n!2"

.1} =1 by thedef of p,,(x)

1 =kn:2"
1
a 2"
Pnlx) = ku,
(1)1
alX) = x—1
PrlX) 2™'n!
1 I:i'n'n!
s 2 i
Pl = —— d_,_,(x 1)




Q4. A coin is tossed. If it turns up H, two balls will
be drawn from urn A otherwise 2 balls will be
drawn from urn B. urn A contains 3 red and 5 blue
balls , urn B contains 7 red and 5 blue balls. What
is the probability that urn A is used , given that
both balls and blue? (find in both cases, when balls
were chosen with replacement and without
replacement).

Sol- let us define the following events
A;= urn A is chosen
A;=urn B is chosen
E= two blue balls are drawn (with reputation)

Then we have

.U(Al)%

5 5
Eiaaaa
]‘Jl[ f}ljl E*H
25
64
1
.U(Az)-i
5 5
E e
plEA) =55
25
144




(P(a)&P(E/4y))

n(A/E) =
F'[ EJ F(HJP(EL‘:IJ i P{AE)P(E;AE}

1 25
(2 g 54)

1 25 1 25
oy k.
2 64 2 144

25
128 25
_|_
25 288
25 25
128 128
(225 + 100) 325
1152 1152
g
13

(b) for event 4,,4:.44.4.45... A,

P(U"i=14,) = _ilﬂﬁﬂr} —(n—1)

Prove that

i. p(N"i=1)=1 —Z F[H‘-]

=1

p(N"i=14,)=1 —Z rﬂ(fh]




Q5. State and prove bayes theorem.

Sol. -it states that “If 4,4, — — — Ay are n mutually exclusive event
with P(4,)#0i=12———-n & B is any other event which can
occurred with A or 4, ordy then we have,

[P(AP(E/a)
P[;AII"IE) = i
2. p(A)P(B/A;)
Proof- by compound theorem of probability ,
We get
P(A;:NB) = P(A,).P(B/A;)

Or P(A:NEB) = P(B).P(4i/B)

Given that , B'is any other event which occur with A or A; or .....Ay
i.e

B = BN({Aordor————A4,)
Bn[a,ua;|J - —— 4y
(Bnauena) l - - — uenay)
planau@na)J - - - - P(BNA,)

p(BNA;) + P(BNA,) + — — P(BNA,)

H

Elrlfﬁﬂﬂ:]

i—

X panp(Bia;)




Again from II
[P(anp(B/as)]

Y pA)P(Bia;)

P(4iB) =

7

(b) a random variable X follows binominal distribution with
parameter n=40 and p =1 use chebyshev’s inequality to find bounds

for.
a. p(|X — 10| < 8)

b. p(lxX —10] < 10)

|€80/1]

Visit www.goseeko.com to access free study material as per your university syllabus




