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Fifth Semester B.E. Degree Examin,adbn, June/July 2023
Mathematics for Machine Learning
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SMru
Note: Answer any FIYE full questiorqsetg!ffising ONE fuU questioufibm esch module.
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Note: Answer any FIYE full questio4trycl
"ir

,S:-. if"

a. Define the linear dependent,q*r*&1-{iirear independent of the vector space V(F). Also show that
the set of vectors (1 0 1), (1_ F 0) (-1, 0, -1) is linearly dependent in Vr(IR). (06 Marks)the set of vectors (1 0 1), (1_ F 0) (-1, 0, -1) is linearly dependent in Vr(IR). (06 Marks)

b. Solve the system of eqr4ffi hnd also show that the,So,lution is unique.
xr*Xz1X3:3 *
xt - Xz + 2xl =, .,,,,. .,,,,,*,-

2x1 + Jvt = 1. ffinC - (06 Marks)
&- Ti -1 21 a@sihr

c. For the *ijr.ni*rd= 
L, I 0-l 

. Detenqffie linear transformation

T : V:(I--B) "V2(IR) relative to the.=.!as$ Br and 82 of V3(IR) are Vz(IR).

D pi ; {(t I 1)(l 23)(t oo)}
ii) Bih {(1, 1) (1, -1)} l*ffi ,l (08 Marks)

\."'l
1. r oR .,*t"tqrlt "T *

a- Defure. r.*. h Bqp_*l

i) An inner product-Sffaie #/sh ,,

ii) Projection gf tW iectors u and v ,,,,''"'i@=s 
"

iv) An ortl1*o_ffirUl set. " (08 Marks)
b. Solve by usi

2x1 * x2 ! 4:{,: 12 i:iriri. ;..,:;1';"1i1.,,

4x1+ I lx2,- x3 : 33

8xr -,3x2 *24=)Q % .

c. Obtain ''the matrix p{. *iffieir transformation T : Vz(IR) -) V3(R),
.T(i; V) = (x * y, x, 3x: $ldrith respect to thf basis 81 and Bz where Br = {(1,

{ffi;P,; {(1, 1, tr,,,: 1,0), (1,0,0)}- 
J'"

*t*i=-' "ffiryee \,3 a. Show thapffiiven vector trhffiHn orthogonal basis for R3 also express
-+

combinatior'bf th. basis vsct$r, write the coordinate vector [W]s of W with

. :'" t--rl [,-1 i , I(- ),n,*,""l* , I I

basis B= tV, %, % i'of R'where Y =l O | ,, =l0l V, =l-3 | W -
*4o& L-'i L,l L,l

[ ...i=:::::.'\qF =

(06 Marks)

defined by
1), (3, 1)) and

(06 Marks)

-+

0 as a linear

respect to the

tll
L,l

.1 of3'

(08 Marks)
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Reduce the matrix to diagonal form 
" . ltr

^=[i -:^-:] :*ry' 
(o6Marks)

If v = [1-l *o , = [1.l then find the orthogo#pro.iection of v on to u and the orthogonal
L6l L2)

set. .:r{,,: (06 Marks)

4a.
b.

5 a. A pm.{lgle moves along the

gradient of h wit'ti spect to t.

101
111

equal, and

(10 Marks)

also find the

(10 Marks)

- magnitude of tangential compole^nt of its accelera$o46ff 1. (06 Marks)
b. If U = x + y * z,Y = *' * f + z2,W = xy + y, +W then prove that*gtad u, grad v, grad w

f--;-l-'ry8*$ .1 - r*.**"-.,'". OIc. If f(x) = Gt* *p( .or(r' + explx]! # ,tm;he fotlowins computation

graphandtheinter,rnediatevariables^gr,U,.,awhere u=*:b=.*pu, c:a+b,d: Ji,
e=cosc,f=d+e. ,o,u.i"!qis..

lm. Y
}f,
I

"ll**'u "=&'l;;l'tt'.,, *"-*r. 
",. 

OR- [**

a. If the dire derivative of ffixl +byz+ cz2f at (-1, l, 2) has a maximum magnitude
of 32 units irithe direction"{of1fhrallel to y-axis find a, b, c. (08 Marks)

b. Defure gradient of a ve-Walued function consider the function h : R -+ R h(t) : (fog)t

r: R2 -+ R and r:\ -rf, ir(x) = exp (x1 xl) lr=[11=g(t)=[:!}1] then compute

2 of3

(12 Marks)
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7a.
b.

8a.

9a.

b.

10 a.

b.

::,,:,:,,, "''

Module-4 l::''""'

State and prove Baye's theorem on conditional proba.biffi "' (08 Marks)

Let A and B be two events, which are not muma'lly'exclusive and are connected with
random experiment. Given that P(A) : 314;,,,,,,,1(,8) : Tl5 P(A n B) : ll20 then

find: i) P(A u B) ii) P(AnB) iiD p(a*o'b)'r iv) P(A/B) and P(B/A). (06 Marks)

b.

c.

c. A random variable x has the followine probabilitv distribution:
x 0 1 2 a:

J: ..4 5 6 7..,.

P(x) 0 K 2K' (. 3K K' 2K 7K +K

(x, y, z) = x^ f zP. d*\ (08 Marks)

d.'#",..dmpnvex and u .otlgffi,tnction, test fhe outrt. of definiteness by checking its

Find : i) Value of K ii) P(x < Q%rusiii) P(x > 6). rq (06 Marks)

d*'. **"t

ffi* oR #*I' r--,. _.\n
rest whether the fotlowins ffin is a densitv tun;f.ionut(.) = tt;,' I : : t, so determine

fi+.;@, '*''':::::::':'

the probability that tffit#*dte having its density fliflotion will fall in the interval (1,2).
"',$r,..-. (09 Marks)

.*m ,s"

The length of the'{#ld"bhone conversation in a booth has been an exponential distribution and

found on an av*ffi'to be 5 minutes. Find'r0hd:probability that a random call made from this

booth l) EndS in 16ss than 5 minutes ifl.+B,etween 5 and 10 minutes. (06 Marks)

Define bir$.mibl distribution and find tle binomial probability distribution which has mean 2

(06 Marks)andvar,ii*mce"4l3. =. "
:

r-* Module-5@. _ ./.t r
By using gradient descenl,m€thod (steepest methoffir f(x, xr)wln;5i,.- xr+2xl +2x,x,

has the optimal solutioq.$ffiding from the point (0, O) carry out four iterations- (12 Marks)

Use Lagrange's multi$1i$;-find the dimenpig ejf the rectangular,r,box, which is open at the

top of maximum cappity whose volumq-ifi. ,,aubic feet. (08 Marks)
;

"..;; OR
Given that xk{'i*i'* z: a wheren'p'",is"a constant, find the extreme value of the function
ca-- -. -\ ...,- -,m .I -P toa il/Iovtrc\

extr lues for the fuffio"[.,i"-
f(x, xi) = xi + x] + 2f6ffii 6 . (06 Marks)

. i...r.,., ii .

(x) = x lo$z't"is convex or not for x > 0. (06 Marks)
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