H 1403
BB Mech, DicGRIT HXAMINATION, MAY/FUNE 2006,
Second Semester
MA 132 - MATHEMATICS - 11
(Common to all branches except Information Technology)
Time : Three hours Maximum : 100 marks
Use of Statistical Tables permitted.
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
Ly

1.  Sketch roughly the region of integration for f f S, v)dy adr .
00

ﬂ(/n-i—l,/z):ﬂ(/?z,/z)
7 mAn

2. Prove that

3. Find asuchthat 8x -2y +2)7/ +(4x +ay —z)j’+(x -y +22) /4 is solenoidal.

4. If F=x% +xy ./, evaluate Ji’a’; along the straight line y=x from
c
(0,0) to (1,1).
5.  Define analytic function of a complex variable.
6.  Define conformal mapping.

7. State Taylor’s theorem.

8. Define isolated singularity. ‘ ;




12.

13.

Sy 4 Y[ 2 a LA
iven 048, covir, y) 36, o =16 . Then find o

Weite down 7+ fest significance single mean formula for o oiven sample g
population means 1 and g respectively and the corresponding S0 (o

variates.

PART B (5 x 16 == 80 marks)

S (@)

(1) If /() is a regular function of =, prove that VQI/’(;/;/) [2 v d

(ii)  PFind the bilinear transformation that maps the points 0, 1, o of the
z planeinto 7, 1, ~/ of the w--plane. (8)

9

v

(a) (i)  Change the order of intesration in v v and then evaluste
g : 2

2

4

P

S

it. (8)

(1)  Find the volume of the sphere 47 + )/2 +27 =4 by triple
p . Y I

integration. (8)
Or
. r n —ptp? 1 /Z“‘l
(b (i) Show that J‘x e (zfr:2/”,1 5 Deduce that
Z a
b

oo

J‘e‘/zz"'zafr = —\/i . Hence show that J.cosx oy = J‘sinx%fv: -V
0 2/ 0

0 2\/5

(ii) Evaluate ”/‘3@’/”0’6 over the area bounded between the circles

(8)

r=2cosf and »=4cos@ (8)

(a) (1) Find ¢ and 4 such that the surfaces ar? - byz =(a+2)x and
4x%y +2° =4 cut orthogonally at (1,~1,2). (8

(ii)  Verify Stoke’s theorem for 4" = (2 — ) - el -y 224 where S is

the upper half of the sphere 22 + y% + 2% =1 and  is its boundary.

(8)

Or
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15. (a) (1)
Class 1

Frequency /-

(ii)

Veove that curd (curd #°) - grad (oo #7 N 747, (o)
e . . . . . poid “ 9 A
Verily (daugs divergence theorem for /7 das/ - p7 /0 s dalen

over the cube bounded by =0, w0l v 0, » 1

and z - 1. (i)
o - S Zaz
Using Cauchy’s integral formula, evaluate i e L, wihien
‘p(:/;- Dz )"
S , i
¢ is the circle |2 ~ 2= 5 (&)

Using  the method of  contour integration,  evaluate
2

a6 .
el O<l.' <1. (8)
% V—-Z2rcost/+x”

Or
I'ind the Laurent’s series expausion of /(z) —= - in the region
1<z +1]<2 and|2+ll>2. (8)
8
Fvaluate J.’_"—vﬁ" using contour integration. (8)
3 1+2°)

Compute ¢, and f, for the following distribution.

3-7 812 13-17 18-22 23-27 28-32 33-37 38-42

2 108 580 175 80 32 18 5
(8)

Samples of two types of electric bulbs weré tested for length of life

and the following data were obtained.

Size Mean S.D.
Sample A 8 1234 hrs 36 hrs

Sample B 7 1036 hrs 40 hrs

Is the difference in the means sufficient to warrant that type A

bulbs are superior to type B bulbs? (8)
Or
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(b))

(i)

Marks in Mathematics 7265 70 71 69 67 64

Marks in Physics : 69 70 70 70 70 68 6/ 69 68

Acdie iy thrown 498 times. Denoting 4 Lo be the e “Ppeiring

on the top face of it, the observed freq vency of x ig given helow -

&

2 3 4 5 6
/o 69 Y8 85 82 86 98
What opinion you would form for the accuracy of the i (8)

IMind  the coefficient of correlation between fhe

v,n:iv_‘i_i}} Of
Mathematics and Physies of 9 students given below.
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