P P SAVANI UNIVERSITY

‘February 2023

SESH7020 Mathematical Methods for Data Science
13.02.2023, Monday Time: 10:00 a.m. To 12:30 p.m. Maximum Marks: 60
Instructions:
1. The question paper comprises of two sections.
2. Section I and Il must be attempted in separate answer sheets.
3. Make suitable assumptions and draw neat figures wherever required.
4. Use of scientific calculator is allowed.

SECTION - |
Q-1 Choose the correct answer. [05] CO BTL
) The n” derivative of e*is___. : 1 1
@) e* () a'e () e™ (d) a"e™ J
(s The value of limij_2 St ST i e
A e
(a)3 () 2 (@1 (d) 0
(i) The value of ’lll_{r: lof 2 s : L5
(a) () 0 @1 (d) e
(iv) A function f(x,y) is said to be homogeneous function in which the power of Z 2
eachtermisthe .
(a) same (b) different (c) both (a) and (b) (d) None
) The second derivative testif f, f,, — f,> =0 at (a,b) then _. 4 2
(a) maximum (b) minimum (c) inconclusive (d) saddle peint
. |0k ;x#0
Q-2(a) Check whether the function is continuous or not: f(x)={ x . [05] 1845
0 ;=0
Identify types of discontinuity.
Q-2(b) Verify Rolle’s theorem in [-1,1] for function f(x)=x". [05s] 1 5
OR
Q-2(a) Evaluate following limits: [05] 1 5
MR s
x—>-1 (x+1)° =1 x—]
Q-2(b) Testthe convergence of the series L4 - =3 - s + gt e, [05] 2 45
1E3e0 3800 557 "9
Q-3 (a) Testthe convergence of series z; ol 105]5 2 SN 4.5
; of of ; " 2
Q-3 (b) Find the values of 5 and 5 at the point (4,-5) if f(x,y) =x"+3xy+y-1. [05] 4 5
OR
Q-3(a) Find the Maclaurin’s series expansion of cosh x and sinh x . [05] 2. 35
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sand f(x,3,z)= xsin(y+3z) then [05] 4 5 i
find i 3 I
oz
v y 9z & . 0z
-4 Mz= — |+g| = |,showthat X’ —+2xy——+y —=0. 05 4 35
: =d(Z)el] ‘e o -
SECTION -1
Q-1 Choose the correct answer. [05]
Q) dim(B)=__. : 3 2
@n (b) n+1 () n-1 (d) 0
(ii) The vector space V' =0 is called ___vector space. 3 1
(a) trivial (b) non-trivial (c) closed (d) None
@) A(T)+n(T)=__ 3 8
(a) range(T) (b) ker(T) (c) dim (V) (d) None 7
(iv) Avector of norm 1 is calleda____ vector. . 3 1
(a) single (b) zero (c) one (d) unit
(\%] If u and v are orthogonal vectors in a real inner product space, then 3 2
el =—
@+ @M oM @
! 1
Q-2 Let V' be the set of all 2x2 matrices of the form [T b:| with addition defined [10] 3 4,5
a 1 G a+c 1 AT
by + = and scalar multiplication
1. b=k Sd 1 b+d
1 ka 1
k . = . Prove that V' is a vector space.
{8} e
OR
Q-2 (a) Find the dimension of the solution space of the LS [05] 3 +
X% +x—xte =0 sy = =
Q-2(b) show that the vectors v, =(1,2,1), v, =(2,9,0) and v, =(3,3,4) form abasis [05] 3 4
for R®. :
Q-3(a) Consider the transformation FR¥ RS defined by [05] 3 46
T(x)=(x,—2x,+x;,x, +5x;).Is T alinear transformation?
b +b :
Q-3(b) Let 7:M,,—R® defined by T 5 =7 is linear. Describe its [05] 3 3,5
et d c+d
kernel and range. .
OR
Q-3(@) Let u=(u,u,) and v=(v,,v,) be vectors in R’. Verify that the weighted [05] 3 34
Euclidean inner product (u;v) =3u,v, +2u,v, satisfies the four inner product
axioms.
Q-3(b) Letu=(1,3,—4,2) and v=(4,-2,2,1) in R*.Find the normalizeof # and v. ~ [05] 3 5 1
\: o, < " i
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