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s (i) Answer any SIX questions, taking THREE from cach seclion.
7 b (i)  Figure in the margin indicate full marks.
(iii)  Useseparate answer script for each section.
5 (iv) Assume reasonable value for any data missing. \
o
. 4
SECTION-A
A (a) Detcrmine a unit normal to the following surface 4.00
F=aqcosusinvi+asinusinvj+ acosvk where a>0.
- Rl TS R & L _
' . 2 2 : .
(b) Find the equations for the tangent plane and normal line to the surface 4z =x" =" at the point 4.00
(3, 1,2).
(c) Showthat V=(x+2y+4z)i+(2x-3y-2)]+ (4x - y+ 2z)k is irrotational. Find gsuch  4.00
thatV = V. |
Q.2(a) Provethat rl F dF is independent of the path joining any points p,and p,inagiven region, then 6.00
P
§ [+ dF = 0forall closed paths in the region and conversely.
(b) LetF =2xzi—-xj+y'k, evaluate HI FdlV where V is the region bounded by the surfaces 6.00
s )
x=0,y=0,y=6.z=x’,z=4. "
Qi) IfF()= 1?, 0<t<2and F(t+2)= F(t), find L{F(!)}. 6'00

(b) Solve the differential equation ty" + ' +4ry = 0 where y(0)=3, '(0) =0 using Laplace

transformation. -
QA (n) Verify Stoke’s theorem for A=(y—2+2)i+( yz+4)j - xzk where S is surface of the cube

z2=0, x=2,y=2,z2= 2 above the x) plane.
. 4 3.00

x=0 y=
(b) Define Laplace iransfonmation. By using first shiftling theorem prove that
L[ . f} 2as
[sinaly= .
{51 + aE]I q
A 5+3
(¢) Evaluate L'{— } 3.00
4s* +45+1 E?}\ '
f{j"#?i"‘:.’) SECTION'H { 1!_ W
e O\%
o \ 4.00

frequency distribution.
dard deviation of 25 observations, obtained the 4.00

(b) A computer while computing the mean and stan . :
following values: mean=56 inches, S.d.=2 inches, It was Tarerutstover at the time of checKing that

he had wrongly copied down on ubscwﬂiiﬁ@i what is the mean and S.d. for correct observation,
The first of two samples have 1007items with mean 15, standard deviation 3. If the whole group has  4.00

find the standard deviation of the rest

Q.5(a) Write a short notc on Skewness and Kurtosis of

250 items with mean 15.6 and standard deviation+/13.44

group. _ .
‘6(a) From 10 observations on price(X) and supply(Y) of commodity, the following summary figures 6.00
were obtained in appropriate units: 'y

- i .
X =136, ) ¥ =243, S X =2278,) XY = 3476, Y ¥? =6129.Computethe '~

correlation coefTicient between the ‘sup‘[zr}-‘and price. e 3 e "'-;i\l L=
(b) Find the standard deviation of the following distribution: - ' 6.00
Age: 20-25 25-30 30-35 35-40 40-45 d5-50
No of persans: 170 11 \80\ ¥ 40 35

Pﬂ/[a} The first of four moments of a distribution about the value 4 of the variable are -1.5, 17, -30 and l_@;__ 5.00
Find the moment about the mean. Calculate /3,and f, and comments about the shape of the curve.

(b) A continuous function f(x)= Cc';',, k>0and 0<x<a, whatis the valuec of C when  4.00
f(x) represents a probability distribution? Find also itsstandard devaation.

,{ (c) Establish the relation between standard and root mean square deviation. 3.00

AQ.8(a) What is regression? Fit a regression line 3 on X to the following data using least square method. 5.00
’ X 16 19 | 25 28 36 40
y 192 218 | 210 232 236 249

(b) Find the mean and variance of Normal distribution. 4.00

(c) Assume the mean heights of soldiers to be 68.22 i i i
! : .22 inches with a variance .8 inch?
soldiers in a regiment of 1000 would you expect to be over 6 feet talllﬂ?n L n.mny 40

< Sy
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SECTION-A
Q.! (a) Prove that a necessary and suflicient condition for the vectors A, B and C to be coplanar is that 4.00
A.(BxC)=0.
(b) Inwhat direction from the point (2, /, -1) is the directional derivative of @ = x%yz? amaximum? Whal 4,00
is the magnitude of this maximum?
(c) Find the equation of the tangent plane and the normal line to the surface xyz® = 4at(2, 2, I). 4.00
0.2 (a) Evaluate ffg A. i ds over the entire surface S of the region ll?un::lcd by the eylinder x* +y* =9, 6.00
x=0y=0z=0uandy =28 if A = 62T+ (2x + )] — xk. : _
(b) Demonstrate the Divergence Theorem physically. verify the Divergence Theorem for A = 2x*21 - 6.00

yor+ 4xz2k akan over the region in the first octant bounded by % + z> =9 and x = 2.

Q.3 (a) Define Laplace transform. Prove that |{e%sinbt} = E‘—n‘;z-ﬁ-b“' 400
(b) IFL{F(E)) = f(s) and G(t) = {}'(t; ‘:);: tﬂ:’ @ ihen show that L{G(t)} = e~ f(s) 4.00
7545 4,00
(¢) Caleulate L1 {f,szﬂ'.r{'s---l]]'
7 . i |
Q.4 (a) Solve the Laplace transform ti:“—:: 4 %{- + 4ty = 0 where y'(@ = 0, y(0) =3 6.00 i
(b) Solve the Laplace transform g = g—t'ﬁ- u(x,0) = 3sin2nx, u(0,t) =0, u(1,t) =0 where 6.00 i
Nl
SECTION-B |
Q.5 (a) The correlation coedlicient between supply (Y and price (X) ol 4 commodity is 0.60. If o, = 1.50, gy = 6.00 |
2.0,X = 10 and ¥ = 20. find the equations of the regression lines-of Y on X and X on Y- .
(b) Calculate upper quartile, 8, and f5; from the following data: 6.00 -‘
Expenditure ; 10-20 20-30 30-40 40-50 50-60 |:
No. of families 14 25 27 26 15 i
Q.6 (3) The mean of two sampics of sizes 50 and 100 respectively are 54.4 and 50.3 and the standard deviations 6.00 !
are § and 7. Obtain the mean and standard deviation of the sample of size 150 by combining the two :'
samples. !
(b) Anincomplete frequency distribution is given follows: 6.00 |
Variable: 10-20 20-30 30-40 40-50 50-60 60-70 70-80 1
Frequency: 12 30 ° ? 65 ? 25 18 =229 i
Giiven that the median value is 46. Determine the missing frequencies. 'j
Q.7(a) A commilice of 4 people is 1o be appointed from 3 officers of the purchase department, 4 officers of the 4.00
production department, 2 oiTicers of the sales department and .| chartered accountant. Find the
probability of forming the commitice in the manner.
(i) It should have at least one from the purchase department. :
(i) The chartered acconntant must be in the committee, J
(b) A continuous random variable x has a probability density function f(x) =3x* 0<x<1.Finda 5.00 1
and b such that (i) P(x $ @) = P(a > x) and (ii) P(x > b) = 0.05,
(c) The probability that machine A will be performing an usual function in 5 years time is %4 , while the 3.00
probability that machine B will still be operating usefully at the end of same period 1s 1/3, Find the v
probubility in the following cases that in 5 years time. 1)
(1) Both machines will be performing an usual function, B
(i) Neither will be operating.
(iil) Only machine B will be operating,.
(iv)
Q.8 (a) A skilled typist un routine work kept a record of mistakes made per day during 300 working days. Fit a 6.00
Poisson’s distribution to the following data:
Mistakes per day: 0 I 2 3 4 5 6
No. of days: 143 90 42 . 12 9 3 |
(b) Calculate the skewness and kurtosis of the following data: 6.00
X 1 2 3 4 5 6 7 8 9
f: I 6 13 25 30 22 4 5 ~

L |
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'.IJ LTl L

i SECTION-A )

;' B a0 s - - . ": -: = e A =t 3.““

i QI If @ b ¢ arenon-coplaner vectors determine whether the vectors 7 =2a-3b+¢, " = g —-5h +2¢

& E,

k. . and 7y = 4a = 5b + ¢ are lincarly independent or dependent, .

i - - : : 1 p 4.00

: X0) MA=2i+j=-3kond B=i-2]+ k , find a vector of magnitude 3 perpcndncuﬂlgﬂtp both Aand B.
. s i ; oy : 5.0
(e Find the equation uf the tangent plane and the sormal tine to the surface xyz® = 4 at the poin! (2.2.]) v 5.0
= : he s e 10 s, ind },00
Q4 Show that [ = (Ein Ve :), + (.\*r:r:-.'i y- I),;" i (.\‘ - ‘-"]:IE is irrotational. Is [+ conservalive: [ 50, hind ¢ :
scalor function ¢ such that I = ?rp}/
- f ;I & fLTI:-{I-" ‘,I““
'{'KJ. Suppose that the surface S has projection £ on the xy i lne. Show thal U 411:# = _U '”'[Fr.k]
"d/ N i -
wf Cvaluate ”(ﬁ' ¥ F‘)Frn".\' , whure = (.r + Zy)f - 1z j + xk and §is the surface ol 2x 11—1;: 1 E =0 4.00
~ i, . T " ‘_,r""'.
R e Vel B 4 = ot

4 . S R » = (* and "-"'=:'3-+"_ -

: bounded by x = 0. Il: 1,) : W | 7, e e
(ﬂﬁn] State and prove stoke's theorem. -
ke : : mo=N b - ol ) el 1)

(b) Define Laplace transformation. Find the Laplace transform of 9c~ " ~3° - 2sin51 = 51" cosil. W
wta x
4 5 ] 3.00)
-4 ¢) Evaluate L | = -
'i () [‘TJ S jw 1
' . r‘ = ’ —— ) L iy
1f"""'au.u..'- aen e L Yb () - Uining lapince ieanslformntion solve ¥ Al v=c ', where -.1:LU-]-'=~1L({])-=‘* wwﬂ'—‘w- et P g
; | oL du 3 : .0) = 10sin 22 — 6sindsrx by using laplace (.00
: (b)Y  Solve the PDL —— = II-—--T . “l‘[",l‘ﬂ:: [}. “(_3‘{).—. ﬂ' u(,:l.._{:l} — 1 qin £\ SN 4700 Ly UsIing Kipldes
1 i oy’
L translormation. ,
A SECTION-B
= "63.5/&1} Whit do vou understand by dispersion? - - it i
: (h)  The firse four moments ol a distribution about the vitae 5 of the variable are 2,20, 40 and 50. Find skewness 4.00 ;
4 and kurtosis and comiment about the nature of the curve. ‘
i (&) The following are the scores of two batsman A and (1 in aseries OLIMMNGS, o — oo s s )
| i e A LT i P W N I T I R T
: B a0 10 - 33 22 B & tics sl 25 4
=5 e i Tiow mem iy S 48w syt frae o i i e S "_""F-'_-'___"'_' s e ey TP A B e
3 W 1s the betler scorer ane sl is e sonsistent | !ny*.:r'? Justity your nswer. y.
% mi Find the coellicient ol (1) shewness (i) kurtosis tar (ne distribution with density function (.00
1 A0Szl
} /(x)= | : :
! hlh - ivsd)
:; (‘1{! A commitice of 4 people is to be aprointed irom J ofticers uf the purchase department. 4 oflicers of the (.00
5 production department, 2 wilicers of the sales deparimznt and | chartered aceountant, Find the prabability oF
2 forming the cammitiee in the following manier. 2
8 (1) Fliere must be one from each caicgory.
3 (ii) It shovld bave at least oae fram the prriise slant.
v (il The chrrtered accountant st be 1me cosamities
g Q.7 (a) Find the mean and variance of Mormal distribigios. | 4 00
. (b) 255 metal rods were gut roughly 6 inches oversize, Finally the lengths of ilie oversize amount were meusured 5.00
33 : exactly and grouped with 1-inchi intervale, there being in att 12 groups. The frequency distribution [or the 255
§ lenpthsvas: e et
¥l  Ceneal velue X R T ) : It { bt G l I g 0 16 o R
G S — W T m— S— e _.-_._-...—r---._-ﬂ-.- —— sa I-_. B et bl _,_',T'—'_'-"' i -.-—...._.L.- S
Frequency M l 1—\ TS i B (R 41 | 28 25 15 AT 1
d S O B R R R | i El e Taliaeiomy . S P S
“} 115 required 1o 110 aormal eurva o this datn,
: (¢)  Write o shorl notes on Artiticd sampding eond niuli e siaipie, .00
| () ¥ind the corrgiation coeflicient of the Gilewing daw: 6.0
Weight 6 | TS e IRIE ?7_\ AR 51"1
i N O R NN R N
e o e e ) i e i s e e 1o s v 2 fene S - £ [y
() A dic is tossed 120 himes. Find the prebability trar the face 4 will tum up 14 times or less, assuming that the 600
e 1s fair, by > B —— e P
I (1) inomial I:Hk_'.lrilml.inu’
i (i) Hnrm:i approximation 16 oinomial distribntion = ;
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- ; L V/-"f ! L ool mean s BUARE {Iu‘\, i:l;'.l,“”; ‘ = |
Wﬁﬂﬂhwh the resation hetween clandard and root mean & 1 | N
. : - : - | . : |

i i i L] l - l" Ip-.' I_I‘,
f‘ st apie e sliuve g e A L B2 1) | ll* =

W ITTRN A . |
[C g 1B alitls,
9 ean hit 2 in 6 ; hots and ‘€7 e Lit 3 i 7 shods
' |

f‘l f.l" | 1L 'Hu:lluh
,/-"

‘A’ can hit -1 “larpet 3 Limes in 5 shols,
AT {

by thal (1)
All nl"h*-::m firc one shat each sinsultancously

A the targe b, What s the pu.:‘*

: |
2 shots hit (In) at least two shots hit, | | |
|
|
J r

Cind the mean and varisnce of nonual distribution.

0.7

-\._ ' . k T e . i ¥ ' - : - e W
Assume thal the probability of an i dividual coal e being killed i @ mam acendent
O | : _ ‘
e QPTi; stical di teibution Lo ci leulate the probability
dl.hmg a year is —- . L.'sc appropriate statistical dv tribution lo cilouiale |
- 2400 | -

1 | .
hat i a mini employing 2000 mirzrs, thiere wilkbe st least 2 fatal acciden s ina year.

: \/@ Find the probability 701.7v.22) of the densily functios
| | *,

N
ﬂx}n (-\ o {?{A'I'CJ : : |
. 0, otherwixe :
i I
where » lies hatween 1 and 2, i | & 1 :
I 8 : L] I i- [l : L

Towhilz end 5 black balls. Another hox B'contains 7 whitz 21d 9 black

;/3}40} A bYox containg
. ; U. .,! T .

alls. A ball is traasti el lrom the box B to A then a bail is drawn from box A. Find the

% wobaodity (haths w
) 5, ‘ - o it |
s ﬁb) Fit a nonnal cumcet the datloningdata +, - ¢ g R Lt
: : rJCH”hI-Il.:JFI-J._iEﬁ.": 0. % h3) | 8.58 §.57 [ -8 567 118,55 854 hfr.i“u
FI'CQIIEIF‘IL:-‘;’—. 1 1_5 _ - 9 10 g Jesirein o)
i TS = ok
| i
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