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Instructions:

(1)AII questions are compulsory.

(2)Draw neat diagrams wherever applicable.

(3)Assume suitable data, if necessary.

(4) Write final answer in decimals not in fraction wherever applicable.

: level
Mar

ks
Q 1 | Solve any six questions out of eight: 12
i) | Evaluate [ Z dz where C is the upper half of the cjrcle el { 2. b1 =
ii) | State Bayes theorem. ' 2 k3 3
iii) | Given 6Y = 5X +90,15X = 8Y + 130, 0,2 = 16 . Find X and ¥ 2121 §

iv) | Verify Cauchy-Schwartz ineqyality for vectors u = (-4,2,1),v=(8,-4,-2). 2 4 3
2

v) | Write down the matrix of each of the following quadratic form

(i) x? — 2y? + 3z% — 2xy — 6xz + 10zy

(ii) ZX12 = 3x22 + 4x32 + X42 ot 2x1x2 + 3X1X3 = 4x1x4 e
szxg + 6xe4, + X3X4

vi) | _ oot 2 161|3
Find extremals of the functional [ e dx=0.
2
vii) | Find the unit vector in R? orthogonal to both (1,0,1) and (0,1,1). 2 4 3
;’iii Evaluate j'OHi(x2 + iy)dz along the path y = x. 21 3
Solve any four questions out of six. 16
Q.2 "
i) | Expand f(z) = coszasa Taylor’s series around z = g 4 i_ 3
ii) | Check whether true or false and justify your answer. 4 13 3
If X is a Poisson variate such that P(X = 2) = 9P(X = 4) + 90RG¥) ,
then the mean of X is 1. 1% (R=€
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iii) | Obtain the equation of the line of regression of Y on X from the following 4
data and estimate Y for X=73 QL
X 70 j 74 76 78 80
Y B e 179 188 196 220
iv) | Show that any plane passing through origin is a subspace of R’ 4 /[
v) | Reduce the following Quadratic form 6x,2 + 3x,2 + 14x3% + 4xyx; + 5
18x, x5 + 4x,x3 to diagonal form through congruent transformations. 11 :
— - 3n
vi) Find extremals of the functional f02 »* - y’,z,) dx , given y(0) = 0 and L‘ 6
3
ozl
Q.3 | Solve any two questions out of three. 16
) 2 - - 8
Evaluate [, —— 4z where C is the circle &‘
@) lz] = 1Gi) lz—2] =1 (i) [z+ 2] = 1.
ii) | Inacompetitive examination the top 15% of the students appeared will get 8 |3
grade A, while the bottom 20% will be declared fail. If the grades are
normally distributed with mean % of marks 75 and SD 10, determine the
lowest % of marks to receive grade A and the lowest % of marks that
passes.
iii) | From the following data calculate the coefficient of rank correlation 8
between X and Y
X 32 155 149 |60 |43 137 |43 149 110 |20 2'
Y 20 (30 (70 |20 {30 |50 [72 |60 445 [25
Q.4 | Solve any two questions out of three. 16
i) | Let R have the Euclidean inner product. Use Gram-Schmidt process to 3
transform the basis of subspace{uy,uz,u3} into orthonormal basis, where L‘
ui=(1,1,1),u;=(-1,1,0), uz=(1,2,1)
it) Fi 3 5 e 8
ind the Singular value decomposition of [ 1 2]. 5
iii) | Find the extremal of _f;:(y"2 —y? + x%)dx. 8 |G
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