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Q1. The one dimensional heat equation is
Option A: | du _ 2 2%u
at 0x2
Option B: | 9%u _ 9%
ot2 dx2
Option C: | 2%u _ 2
at? at
Option D: | ou _ _ .20%u
at dx2
2 2
Q2 The partial differential equation % -5 z—; = 0 is classified as
Option A: | Elliptic
Option B: | Parabolic
Option C: | Hyperbolic
Option D: | None of the above
Q3 1 : ion 4 2% 9%u %u  pou  pou —0i
A partial differential equation A—— + B oxay T Cayz +D~+E PV Fu=20Iis
Parabolic if
Option A: | B2 —4AC <0
OptionB: | B2 —4AC =0
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OptionC: | B2 —4AC >0
Option D: | None of the above
Q4 The half range sine series for f(x) = % in (0,m) is

Option A: % = %sinx + § Sin3x+§ sin5x+....
Option B: % = %Sinx — g Sin3x+§ sinSx+....
Option C: % = %SinZX + i Sin4x+% sinbx+....
Option D: % = %Sian - i sin4x+% sin6x+....
Q5 To find the Fourier series of f(x) in [c,c+2l], the Fourier coefficient b,, is given by

Option A: | 2 fznf(x)cosnxdx
Option B: fc”lf( ) co ( )dx
Option C: —f f (x)sinnxdx
Option D: _f””f( ) m( )dx
Q6 If f(x) is defmed in (c, c+2l) then the complex form of Fourier series is
Option A> | fx)=y>_c ™™/  where c, = —f”zzf( )e “

OPtion B: | f(x)=35 c, ™™t , where c, = 1 fex)e ™
Option C: | (=3 ce "™, where ¢, = 1 ;" fC)e " hdx
Option D: | f(x)=5=,, ¢, e "™, where ¢, = = [ f(x)e™ dx
Q7 A set of functions f;(x), f2(x), f3(x), ... fu(x)...is said to be orthonormal on
(a,b) if
. — -
Option A | [7 () fu()dx =30 o men
. —% -
Opton B: | 7 fin () fa(e)dx =( y men
. — % -
Opton C: | 7 £ () fa()dx =(o 1 oo
. — -
Option D: | [* £ (%) fu(x)dx =( /0 e
Q8 If Fourier transform of f(x)=F(s) then the Fourier transform of f(x-a) is
Option A: | e'S?F(s)
Option B: | e75%F(s)
Option C: | e~52F ()
Option D: | F(s-a)
Q9 If f(x) satisfies Dirichlet’s conditions in each finite interval —I < x < [ and f(x)is
integrable in -co to co then Fourier Integral Theorem states that
Option A: | £(s) = %f;io f::_oof(s)Cosa)(s — x)dwds
- . 1 ,o0 o)
Optfon B: | f(s) = ~Jico Jupe o f () COS0(s — X)dwds
Option C: | £(x) = lf::o Jo_ f($)Cosw(s — x)dwds

T
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H . 1 po0 [ee]
Option D: | f(x) = o Joe—oo f () COs(s — X)dwds
Q10 The directional derivative of @ = xy? + yz3 at the point (2,-1,1)in the direction
of the vector i + 2] + 2k is
Option A: | 11
Option B: | -11
Option C: | 11/3
Option D: | -11/3
Q11 The Gauss divergence theorem states that
OptionA: | [[ N-Fds= [ [ ] V-Fdv where N is a unit outward normal.
OptionB: | [ [ V-Fds=[[ [ N-Fdv where N is a unit outward normal.
OptionC: | [ [ N-VxFds=[[[ V-Fdv where N is a unit outward normal.
Option D: | None of the above
Q12 If F=x?i+xyj and if c is a straight line joining (0,0) and (1,1) then [ F - dr is
Option A: | 1/3
Option B: | 2
OptionC: |1
Option D: | 2/3
Q13 Residue of f(z)= 1_;22 at its pole is
Option A: | 0
Option B: | 4/3
Option C: | -4/3
OptionD: |1
Q14 If C is the circle [z|=2 then [ e _dzis
C (z—mi)
Option A: | 0
Option B: | mi
OptionC: | ™
2
Option D: | 2mi
Q15 a_rl 2 i . .
For the matrix A=[ 3 4] the sum and product of its Eigen values is respectively
Option A: | 5,-2
Option B: | -2,5
Option C: | -5,2
OptionD: | 2,-5
Q16 A square matrix is diagonalizable if and only if for every Eigen value of the
matrix
Option A: | AM=GM +1
Option B: | AM=GM-1
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Option C: | AM=GM
Option D: | None of the above
Q17 If there is an optimal solution to LPP then it exists at
Option A: | Extreme points
Option B: | Interior points
Option C: | Boundary points
Option D: | None of the above
Q18 A basic solution of a system is degenerated if
Option A: | Some basic variables are non zero
Option B: | Some basic variables are zero
Option C: | Some basic variables are negative
Option D: | Some basic variables are positive
Q19 The regression lines of sample are x+6y=6 and 3x+2y=10, then mean of x and y
is
OptionA: |x=1/3,y =1/2
OptionB: |x=3,y=1/2
OptionC: |x =3,y =2
OptionD: |x =3,y =4
Q20 If x and y are independent then the coefficient of correlation is
Option A: |1
Option B: | -1
OptionC: |0
Option D: | None of the above
Q21 Let ‘X’ be a continues random variable with pdf f(x)=kx(1-x) for 0< x < 1, then
‘K’ is
Option A: | 1/6
OptionB: | 6
OptionC: |3
Option D: | 3/2
Q22 If ‘X’ is a random variable with normal distribution and mean=10, standard
deviation=4 then P(X< 12) is
Option A: | 0.6915
Option B: | 0.7186
Option C: | 0.5913
Option D: | 0.8496
Q23 If r = number of rows = 4 and c= number of columns =6 then the degree of
freedom of a chi-square distribution is
Option A: | 24
Option B: | 12
Option C: | 15

5|Page



University of Mumbai
Examination 2020

Option D: | 18
Q24 The inverse of 9 modulo 25 is
Option A: | 14
Option B: | 11
Option C: | 18
Option D: | 19
Q25 If @ is The Euler’s Phi function then #(90) =
Option A: | 11
Option B: | 19
Option C: | 89
Option D: | 24
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