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Fifth Semester B.E. Degree Examination, June/July 2024
Mathematic for Machine Learning

Time: 3 hrs. Max. Marks: 100

Note: Answer ony FIVE litll questions, clroosing O/\E Jirll question lrom esch module,

Module-1

(07 Marks)

(07 Marks)

2a.

gs <., ') an inner product?

OR
Find all solutions of system of equations :

-2x1 + 4x2 - Zry- x4 * 4x5 = -3
4xr-8xz+3x:-3xa*1r=2

x1 *2x2-Fx.I-x+*xs=0
xt -2xz - 3xa + 4x5 = a.

Show that the vectors clr = (1, 0, -l) sz = (1 , 2, l), o: = (0, -3, 2) lbrm a

lixpress each of the standard basis vector Q linear ccxrbination of'ur , (J'2, &3.

Define an inner product Space. |ror any vector u. [3 in an inner product Space

llo+Bll<llnll +llBll

Module-2

a. l-or a subspace ,, = rrr,{[i-] tl]< r{r and. = [[l . *' rincr the coordinates x, or x in-IL,]L,]JL,]
terms of the subspace U, the projection point fiu(x) and the projecticln matrix Pn. (10 Marks)

l+ o -2-l
b. Diagonalizc the rtratrix n =l , , -, I .

Lr 2 -t1"r,

Find all solutions of the inhomogeneous system of linear equations Ax: b where

Ir 2) trl
a=l : olu=lol

[- ' ,) L,]
Find the image and kernel of a linear. Mapping

[^,"] _ -[-,.l
o:Ra-+n',1 

*'l-ll : -1 ull-'I
' 'l *, I Ll 0 0 tll*.. 

IL--l -L*,.i

lq 2 t1
a=lo 4 -rl

[, -r s]
(06 Marks)

(07 Marks)

basis for R3.

(07 Marks)

V prove that
(06 Marks)

(10 Marks)



4a.

5a.

b.

c.

b.

OR
Apply gram schmidt orthogonatization process to the basis B: (1,.1,. 1), (-1,0,
3)) of ih. inr". product space R3 to flnd arr orlhogonal basis of R'. Also frnd

basis of Rl

I r -1]
Find sirrgularvalue decompositionof a =]-2 2l

lz-2)

Module-3
-1.C

derivative '''' fo, the function f = Ax where
AA

xt2 + 2xa where xl: sil1 t and xz : cos t. find

9*, the tunction (x) : AX, (x) e RM, A e
dx

18A156

t), (-1,2,
orlhogonal
(10 Marks)

(10 Marks)

AeR3'2andxeR2.

(07 Marks)
derivative of f with respect

(06 Marks)

R'**, x e RN. (07 Marks)

Conrpute the partial

Consider (xr, xz) =
to t.

Obtain the gradient

6a.

7a.

b.

b.

c.

OR
Consicicr l.he Iinear moclel y: <|l 0 wht:r 0e RI) ts a parametcr vector, (r

features and 1, e RN are correspondttrg obscrvation we dcfine least squares

L(e) : lle i:, e(e ) :y - 00 find 4;
a0

For the tunction f(x) = nna $.
Ax

ConsiderthematrixR e fUNanclf : FYK-e R."nwith(R)=R'R
gradient dK/dIt.

e RNX' are input
Ioss {unction :

(06 Marks)

(07 Marks)

: I( e RNN find
(07 Marks)

Module-4
The proirability that the noise Ie vel of a wide band arlplifier wrll exceed 2dB is 0.05. Find
the prohalrililres that among l2 sLrch amplil'iers the noise levcl o1'.

i) One ra,ill exceed 2dB
ii) Atnrost 2 willexceed 2dB
iii) Two or more will exceed 2dB. (06 Marks)

Let Xr and Xz have the joint probability distribution :

i) Find rnarginaldistribution of xt sod xz

ii) Find P(x1 + xz > l)
iii) F ind conditional probab.ility dislribution ol'xr

Indcpcrtdcttt.
lf x is a Poisson variate such that P(x = 2) = 9l'(x

given x2: l. And xi

:4)+90P(X:6).

and x2 are
(07 Marks)

Find mean olx.
(07 Marks)

X1

X2
0 I 2

0 0.1 0.4 0.1

0.2 0.2 0
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