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Total No. of Printed Pages: 2
SUBJECT CODE NO: - Y-2039
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem-I)
Examination March / April - 2023
Mathematics MAT - 101 Differential Calculus

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N. B 1) Attempt all questions.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08
a) Show that ’(c), is the tangent of the angle which the tangent line to the curve
y= f(x) at the Point P[c, f(c)] makes with x-axis.

b) If y = e sin (bx + c), then show that Z%’ = (a? + bz)g e sin (bx + ¢ + ntan™ (Z))

B) Attempt any one: 07
c) Ify =22 - then find &2
x%—4 dxn

d) Find the value of the n'" derivative of y = e™sin~! x forx = 0.

Q2 A) Attempt any one: 08
a) State and prove Cauchy's mean value theorem.

b) If z = f(x, y) be a homogeneous function of x, y of degree n then prove that
YA oz
X % + ya_y = nz,
V x,y € the domain of the function.

B) Attempt any one:

. 07
¢) Expand 2x3 + 7x% + x — 6 in Powers of (x — 2).
N 3+ 3
d) If u = tan~? (%)x + y, then show that
262u+2 62u+ Zazu_z _
x'o gty 3% 0y y 3y - sinucosu
Q3 A) Attempt any one: 05

a) prove that:
curl (fx 8) = fdivg — gdivf+ B V)f — (f.V)g.

b) Prove that:
grad (¢py) = ¢ grad ¢ +  grad ¢.

4691A2781315A0703E9D43862C12D021



Q4

B) Attempt any one:
c) Find grad log|#|, where = xi + y] + zk.
d) Find div fand curl f, where f = grad (axy? + byz + cz%x3)

Choose the correct alternative.
i) Ify = x|x|, then value of % at the origin=
a)l b) x c)0 d)2x

ii) Ify = log(ax +b), then $2 =

(D" (n-1)la™ (-1)"nla™ (-1)™*(n-1)la™?

) (ax+b)n ) (ax+b)n+1 (ax+b)n
i) log(1+x) = 2

x2  x*  x® o oxn

a) 1_;+Z_E+__+ (—1)2 E-i_ 47
2 3 4 _4yn—1yn

by x— X 4+X_X 4 I Gt D S
2 3 4 n
X3 x5 x° X371

C) 1+§+E+;+__+ Gl T ——

2 3 4 n
d) x+>+>+>+_ + >+
2 3 4 n

iv) If f(x) = x|, x € [~1,1]. then f(X)
a) Satisfy conditions of Lagrange's mean value theorem.
b) Does not satisfy conditions of Rolle's theorem.
c) Satisfy conditions of Rolle's theorem.
d) Satisfy conditions of Cauchy's mean value theorem.

v) Ifyisaconstant, thengrady =
a)0 b) 1 c) -1 d) -y

4691A2781315A0703E9D43862C12D021
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Total No. of Printed Pages: 02

SUBJECT CODE NO: Y- 2040
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem-I)

Examination March / April - 2023
Mathematics MAT - 102 (Differential Equations)

[Time: 1:30 Hours] [Max. Marks: 50]

N. B

Q1

Q2

A)
a)

b)

B)

d)

A)
a)

b)

B)

d)

Please check whether you have got the right question paper.
1) Attempt all questions.
2) Figures to the right indicates full marks.

Attempt any one. 08
Explain the method of solving the differential equatlon + py = Qy™, where
P and Q are functions of x.

Explain the method of solving the differential equation.

Tan 27, p2 ) Y+ -+ P,y = X ,where P, Py ....... Pn are constants and X is a
function of x
Attempt any one 07
dy _
Solve &S~ + —2 5.~ Y = cos(2x)
_3’ ay — 25
Solve x* —= 4+ 7x —+ 5y = x

Attempt any one 08

Explain the method of soIving the differential equation
280 4P a4 P 2 4 BY = X where

Py, P,, ......., B, constants and X is a functlon of x.
dz_y — d_y — 5/2x
Solve——=—2-—+y = 3e

Attempt any one 07
_ )3 %Y N5

Solve (sz 1) —F (2x—1) - 2y =0
y

SolvexZ%—xZ—z+y=2=210gx

4691A2781315A0703E9D43862C06F630
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A) Attempt any one

a) Explain the method of solution of bimultaneous differential equation
%x = %y = & Where P ,Q, R use functions of x,y,z

b) With usual notation, prove that

() = fr = o 11 0
F) F)

Where V is any function of x

f (D)

B) Attempt any one

c) Solve (2ax + by + g)dx + (2cy + bx +e)dy =0

d) Form the partial differential equation by eliminating the arbitrary function from
z=ep(x—y)

Q4 Choose the correct alternative

The integrating factor of differential equation x% —ay=x+ais....
a 1 —a 2
a) x b) = C) " d) x

The partial differential equation correspond to
a) Single independent variable

b) More than one independent variable

c) Single ordinary derivative

d) None of these

The general solution of the differential equation
dn 1

dxn+P1 o Y4+ Py=Xis
a) y=C.F+P.l

b) y=C.F-P.I

c) y=complementary function
d) none of these

The partial differential equation obtained by eliminating constants a and b from
z=alx+y)+b is
a) pq=1 b) p=q c) P?2 = g2 d) none of these
The particular integral of the differential equation
CY 2y =02 s
dx? dx Y=
a) Ze b)ce?*  c)2e*  d)e
2

4691A2781315A0703E9D43862C06F630
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Total No. of Printed Pages: 2
SUBJECT CODE NO: - Y-2054
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem-11)
Examination March / April - 2023
Mathematics MAT - 201 (Integral Calculas)

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) Attempt all questions.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one. 08

a) Obtain a reduction formula for [ x™e *dx and hence show that the improper
integral f”x™e~*dx = n! Where n is any positive integer.

b) Evaluate the definate integral
/2

j Sin™x dx

0
where n is a positive integer

B) Attempt any one. 07
x5dx

C) Evaluate fm

3
d) Evaluate [ %dx

Q2 A) Attempt any one. 08

a) Evaluate f: cos h 2x dx as the limit of sum.

b) Find the area of the region lying x-axis and included between the circle
x% + y? — 2ax and the parabola y? = ax .

B) Attempt any one 07
c) Find the length of the arc of the curve y = logtanh (g) fromx=1tox =2

d) Find the volume of the solid obtained by revolving one arc of the cycloid
x = a(6 + sinf),y = a(1 + cosf) about x — axis.

1

F177A272397DE2E7DF9240AEGS5CD3COB
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Q3 A) Attempt any one 05

a) If Fis any continuously differentiable vector point function ans S is a surface
bounded by curve C, then prove that
fC F.dP= fs curl F.7 ds, where the unit normal vector 7 at any point of s is
drawn in the sense in which a right handed screw would move when rotated in
the sense of description of C.

b) Prove that J nx (ax7r)ds=2aV.
S

B) Attempt any one.
) pt any 05

c) Show that % r.da=V
S
where V is the volume enclosed by the surface S.

d) Evaluatefﬁ. dr where
c
F=0Qx2+y) 1+ @y —4x)]
around the triangle ABC whose vertices are A(0,0) , B(2,0) , C(2,1).

Q4 Choose the correct alternatives. 10

dx
D Sy =
-1

-1 1 1
a) 4(2x—3)2 b) 4(2x-3)2 C) (2x-3)2 ) (2x-3)2

2) fon/z sin® x dx

315 —128 128
8) s D5 O3 9O

3) Perimeter of the cardioid r = a(1 + cos 8)is
a) 2a b)da c)6a d)8a

2 2
4) The volume of the solid generated by revolving the ellipse = +>- = 1 about the
initial line is

) ™ b)3nab?  )mab?  d)<mab?

5) If C be aclosed curve then $7.d7 = ____
) r b)r2 - d)o

F177A272397DE2E7DF9240AEGS5CD3COB
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Total No. of Printed Pages: 03
SUBJECT CODE NO: - Y-2055
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem-I1)
Examination March / April - 2023
Mathematics MAT - 202 (Geometry)

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) Attempt all questions.
2) Figure to the right indicate full marks.

Q1 A) Attempt any one. 08
a) Prove that every equation of the first degree in X, y, z represents a plane.

b) Find the equations of the line passing through a given point A(x;, y;, z;) and
having direction cosines [, m, n.

07
B) Attempt any one.
c) Find the equation of the plane through the points (2, 2, 1) and (9, 3, 6) and
perpendicular to the plane 2x + 6y + 6z =9
d) Find two points on the line
xT_Z = y_—+23 = 22;5 on either side of (2, -3, -5) and at a distance 3 from it.
Q2 A) Attempt any one. 08
a) Find the length of the perpendicular from a given point
. . x—x __y-B _z-r
P (x4,y1,2,) to a given line  rEia i i
b) Prove that a plane section of a sphere is a circle.
B) Attempt any one.
) ptany 07

c) Find the image of the point P(1, 3, 4) inthe plane 2x —y+z+3 =0

d) Find the equation of the sphere passing through the origin and the points
(1,0,0),(0,2,0)and (0,0, 3)

C3A1AFDC95BA 73EOCB15A6AF6118C5EF
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Q3 A) Attempt any one. 05
a) Find the equation of the right circular cylinder whose axis is the line

_“ — —_— - -
XT —Y=B _ % and whose radius is .

b) Find the points of intersection of the line ? = % = %With the central
conicoid ax? + by? + cz?> =1

B) Attempt any one.
c) Show that the distances between the parallel planes 2x — 2y +2+3=0and 05
4x -4y +2z+5=0is 1/,

d) Find the equation of the right circular cylinder whose radius is 2 and axis is the

ineX-l_y2_z23
line 2 1 2
Q4 Choose the correct alternatives and fill in the blanks. 10
1) Two planes a;x + b;y + c;z+d; = 0and a,x + b,y + c,z+ d, = 0 are
parallel if

a.) a1a2+b1b2+C1C2:0
by L4244

a; by ¢

a by c2

d) None of these

2) The equations to the x-axis are
A2 =2
~=
X
b) >
X
C) 1

mf

oIRRIROIR |

CINOINRINRFRIN

3) The line xgﬁ = y_—_zz = % and the plane 4x + 5y + 3z — 5 = 0 intersect at a
point
a) (3,1,-2)
b) (3,-2,1)
c) (2,-1,3)
d) (-1,-2,-3)

C3A1AFDC95BA 73EOCB15A6AF6118C5EF
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4) The radius of the sphere x? + y? + z2 —2x + 4y — 6z +7 =0 is
a) 49
b) 5
c) -7
d) V7

5) The locus of the points of intersection of two spheresisa_
a) Circle
b) Plane
c) Conicoid
d) Cylinder

C3A1AFDC95BA 73EOCB15A6AF6118C5EF



Total No. of Printed Pages: 02

[Time: 1:30 Hours]

N.B

QL A.

Q2 A.

Q3 A

SUBJECT CODE NO: - YY-2349
FACULTY OF SCIENCE AND TECHNOLOGY
B. Sc. F.Y (Sem-II)

Examination March / April - 2023
Mathematics Paper -I111
Number Theory

Please check whether you have got the right question paper.
1) All questions are compulsory.
2) Figures to the right indicate full marks.

Attempt any one:
a. Ifm > 0, then prove that [ma, mb] = m[a, b]
b. If plab, P being a prime, then prove that p/a or p/b.

Attempt any one:

c. Find the greatest common divisor of 7469 and 2464.
d. Prove that n3 — n is divisible by 6.

Attempt any one:

a. Ifax = ay (mod m)and (a,m) = 1, then prove that x = y(mod m).

b. If Pisa prime, then prove that (p — 1)! = —1(mod p)

Attempt any one
c. Prove that if P is a prime and a? = b?(mod p), then prove that
pla+b orpla—b.

d. Find all integers that satisfy simultaneously : x = 2(mod 3),
x = 3(mod 5),x = 5(mod 2)

Attempt any one
a. If xis real number, then prove that
[x] <x<[x]+1Lx—-1<[x]<x,0<x-—[x] <1

b. For every positive integer n,
2am P (d)=n

. Attempt any one
c. Provethat u(n)u(n + Du(n + 2)u(n + 3) = 0, n is positive integer.

d. Find all integers x and y such that 147x + 258y = 369

39909F615CO4A FSEEF3AF70F1059FFEOQ
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[Max. Marks: 40]
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Q4 Choose the correct alternative and rewrite the sentences: 10

1.

If a and b are integers with a > 0 then there exist unique integers g and r such
that b = qa + r,whree
a. o0<r<a b.o<r<a c.o<r=<a d o<r<a

The product of any three consecutive integers is divisible by

a. 4 b. 5 c.6 d.7
If m is positive integer then a = b (mod m) if and only if
a. m/a+b b.m/a—Db c.m/ab d.m/ma+b
If d(n) denotes the positive divisors of n, then d(12)=
a. 28 b. 24 c. 12 d. 6
If u is a Mobious function then u(8) = _____
a.-1 b.1 c.0 d. 8
2

39909F615CO4A FSEEF3AF70F1059FFEOQ
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - YY-2350
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y (Sem- 1)
Examination March / April - 2023
Mathematics Paper -1V Integral Calculus

[Time: 1:30 Hours] [Max. Marks: 40]
Please check whether you have got the right question paper.
N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A. Attempt any one. 05
a) Obtain a reduction formula for [ cos™ x dx, where n is any integer.

1
x2—x—6

b) Evaluate : [ dx.

B. Attempt any one.

. dx 05
C) Evaluate : fm
d) Evaluate: [ —% —
SINZX—sinx
Q2 A. Attempt any one. 05
a) Evaluate f: x? dx as the limit of a sum.
b) Show that the intrinsic equation of the semi-cubical parabola
4
Bay?=2x3is S= 5 a(sec3y — 1)
05

B. Attempt any one.
c) Find the whole length of the curve x/3 + y2/3 =a’/3

d) The part of the parabola y? = 4ax cut by the latus rectum revolves about
the fangent of the Vertex. Find the volume of the reel thus generated.

Q3 A. Attempt any one. 05
a) Prove that, the field F is conservative over a region if and only if
¢ F.dr = 0 along any closed curve in the region.

b) Prove that

fr‘. 7 ds = 3V, where S is closed surface, and V is volume enclosed.
S

4FBDABO0C34B0773ACI9CBE961E590FE30
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B. Attempt any one: 05
c¢) Evaluate I F. dr,where F = x?y? 1 + yj, and the curve C is y? = 4x
Cc

in the xy-plane from (0,0) to (4,4)

d) Evaluate J F.dr by stoke’s theorem where
c

F = y?1 4+ x?j — (x + z)k and c is the boundry of the friangle whose
vertices are (0,0,0) , (1,0,0) and (1,1,0)

Q4 Choose the correct alternative and rewrite the sentence. 10

1) The value of fon/z sindxdx=...........
1

a)% b) c)g d)g

2) Rectification is the process of determining ........................
a) The area under curve
b) The arc length of plane curve
c) Double integral
d) Multiple integral

3) x=a(@ —sinB),y =a (1 —cosB) isanequationof ...............
a) Cycloid
b) Cardiod
c) Astroid
d) None of these

4) The volume of the solid generated by the revolution about the x-axis, of the area
bounded by the curve y=f(x), the ordinates at x=a, x=b, and the x-axis, is .......

a) f: x? dx b) ff x? dy c) f:y dx d) nf;yz dx

5) If the circulation of a vector point function F along any closed curve in a region
is zero, then F issaidto be ............
a) lIrrational  b) Rotational  c) Solenoidal d) None of these

4FBDABO0C34B0773ACI9CBE961E590FE30
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2050
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-IlIlI)
Examination March / April - 2023
Mathematics MAT - 301 Number Theory

[Max. Marks: 50]

[Time: 1:30 Hours]
Please check whether you have got the right question paper.

N. B i) All questions are compulsory.
ii) Figures to the right indicate full marks.

08

Q1 (a) Attempt any one of the following:
I.  Given two integers a and b, with b > 0, then prove that there exist unique

integers q and r such that
a=qb+1r0<r1r <bh

ii. Ifk > 0,thenprovethat gcd (ka,kb) = k gcd (a,b).
07

(b) Attempt any one of the following:
By using the Euclidean algorithm, find the values of integers x and y satisfying

i
gcd(119,272) = 119x + 272y.

ii. Ifaandb are both odd integers, the prove that 16| a*+b*- 2.

Q2 a) Attempt any one of the following: 08
If n> 1 is a fixed integer and a, b, ¢, d are arbitrary integers, then prove that

a) If a = b(modn) and ¢ = d(modn),thena + ¢ = b+ d(modn).

B)If a = b(modn) and ¢ = d(modn),then ac = bd(modn).

li.  State and prove Fermat's theorem
b) Attempt any one of the following: 07
I.  Solve the following set of simultaneous congreunces
x = 2(mod3),x = 3(mod5),x = 2(mod7).

ii.  Find the remainder when 15! is divided by 17.

1B164291FC88BCBB48CB3B135547156E
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Q3 (a) Attempt any one of the following: 05
I.  Prove that the functions ¢ and t are multiplicative functions.
i. Ifn > 1and gcd(a,n) = 1, then prove that a®?™ = 1(modn).
(b) Attempt any one of the following: 05
i.  Find ¢(36000).

ii.  Prove that any prime of the form 3n + 1 is also of the form 6m + 1.

Q4 Choose the correct alternative and rewrite the sentence: 10
a) Two integers a and b not both of which are zero are said to be relatively prime, if -

i) ged(a,b) = 1
iii) gcd(a,b) = a
Iv) gcd(a,b) = b

b) Ifd = gcd(a,n), then the linear congreunce ax = b(modn) has a solution if

andonly if .............
i) dla
i) d|b
iii) b|d
iv) ald

c) Thevalue of (30) =......
i) 1
i) O
iii) 3
iv) -1

d) If niseven integer, then p(2n) =

) 2¢(n)
i) 2n
i) n
iv) o)
e) A composite integer n is called a pseudoprime, if ..........
) n|2"+2
i) n|2" =2
i) n|2" -1
iv) n|2"

1B164291FC88BCBB48CB3B135547156E
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Total No. of Printed Pages: 3
SUBJECT CODE NO: - Y-2051
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-111)
Examination March / April - 2023
Mathematics MAT - 302 Integral Transforms

[Time:1.30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 a) Attempt any one of the following: 08
i. IfL7Yf(s)} = F(t) and L {g(s)} = G(t), then prove that
t

EW%M@n=fnwavmww

0

. If L{F(t)} = f(s),then forn=123..... ,prove that
dn
LE"F@©)} = (-1 f(s).

b) Attempt any one of the following: 07

i1 Ly (%) = f;{—nn (e~*x™), then prove that L{L,(t)} = £

sn+1 4

s> 1.

n!

ii. Using Heavi-side's expansion formula, find L™* {%}

Q2 a) Attempt any one of the following: 08
i. If F(x) has the Fourier transform f (s) , the prove that F (x) cos ax has

the Fourier transform %f(s —a)+ %f(s + a).

ii. If L{F(t)} = f(s), then prove that tlLrg F(t) =£i£rés f(s).

07
b) Attempt any one of the following:

i. Find the Fourier transform of

o ={*

2 if x| <a,
0, if x| >a

ii. Evaluate the integral fooo e ¥x™ 1cos bxdx.

85CE714B340E7D6AASDE2DC539FBD589
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Q3 a) Attempt any one of the following: 05
i. IfFL{F(t)} = f(s), then prove that L{e* F(t)} = f(s — a).

ii. If f(s) is the Fourier transform of F(x), then prove that %f (2) is the
Fourier transform of F (ax).

b) Attempt any one of the following:

05
i. Find the value of L1 {L 24 34}
s—2 s+5 s
i at .: _ 2a(s—a)
ii. Prove that L{te®" sin at} = zasiza
Q4 Choose the correct alternative and rewrite the sentence: 10

a) f0<i< 1thenT(OT(A =D =..0vvvrr.n

I sinlm

A

coslm

sinlm

. b4
V.

coslm

b) IFL{F(D)} = f(s)then L{Z2} = .
i [ fdu

i. [”fdu
iii. [ f(uw)du

iv. [ fwdu

85CE714B340E7D6AASDE2DC539FBD589



d) The finite Fourier sine transformof f(x) = 1for0 < x < mis

iii.
iv.

e) L{coshat} =
- a

71.(_1)5+1

N

m(-1)5"1

N

71'(—1)S+1

s2

1-(-1)°

S

s2—q2

N
s2—q2

a
s2+a?

s
s2+a?

85CE714B340E7D6AASDE2DC539FBD589
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Total No. of Printed Pages: 03
SUBJECT CODE NO: - Y-2117
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-I11)
Examination March / April - 2023
Mathematics MAT - 303 Mechanics-I

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N.B 1) All questions are compulsory.

2) Figures to the right indicate full marks. labelled diagrams whenever

necessary.
Q1 (a) Attempt any one of the following: 08
) Find the magnitude and direction of the resultant of any number of the

coplanar forces acting at a point.

i) State and prove the triangle law of forces.

(b) Attempt any one of the following: 07

I.  The greatest and least magnitudes of the resultant R of two forces P and Q are
G and L respectively. Show that R? = G2 cos20 + L? sin26, where 20 is the
inclination between the two forces P and Q.

ii. A uniform plane lamina in the form of rhombus, one of whose angle is 120°, is
supported by two forces applied at the centre in the direction of the diagonals
so that one side of the rhombus is horizontal. Prove that if P and Q be the

forcesand P > Q then P = v/30.

Q2 a) Attempt any one of the following: 08

i.  Prove that the magnitude of the moment of the couple equals to the product of
magnitude of a force in the couple and arm of the couple.

ii.  Prove that the sum of the vector moments of two like parallel force acting on a
rigid body about any point equals to the vector moment of their resultant about
the same point.

62AE47604F7B717FA15584FB7D1846DF
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b) Attempt any one of the following: 07

I. Three forces of magnitudes P, Q, R act along the sides BC, CA, AB of a
triangle ABC, taken in order; prove that if the resultant passes through the
circumcenter of AABC, then

PcosA+QcosB+ RcosC = 0

iii.  Three rods of unequal lengths are joined to form a AABC. If the masses of the
sides a, b, ¢ be proportional to (b + c—a),(c+a—b) and (a+ b — ¢).
Prove that the C.G. is incentre.

Q3 (a) Attempt any one of the following: 05

i.  If asystem of parallel forces of magnitudes F;, F,, ... Fn act at some given n
points, then prove that the resultant of these forces act through their centre.

ii. A system of coplanar forces acting at a point is in equilibrium if and only if the
algebraic sum of the resolved parts of the given forces along any two mutually
perpendicular directions must separately vanish.

(b) Attempt any one of the following: 05

I Find the vector moment of a force F = 7+ 2 + 3k acting at a point (-1,
2, 3) about origin.

ii. If a transversal cuts the lines of action of the concurrent forces P, Q and
Rin A, B and C respectively, R being the resultant of the two forces P
and Q. Show that

P N Q R
OR OB OC
Q4 Choose the correct alternative and rewrite the sentence: 10
(@) Two forces are said to be like parallel forces when they act in the .............. and

their line of action do not meet at a point.
I.  anydirection

ii.  opposite direction

iii. ~ same direction

iv.  circular direction

62AE47604F7B717FA15584FB7D1846DF



(b) A particle is a body which is indefinitely small in

i.  not size and not shape

ii.  only shape

iii.  onlysize

iv.  size and shape

(c) The centre of the gravity is

i.  dependent

ii.  independent

ili. ~ notunique

iv.  unique

(d) The resolved part of the force R along the direction of the unit vector e is

!

i. R+€
iii Roé
iii. R -8

iv. =~Rxé

(e) If two forces of magnitude P each acting at an angle then the magnitude R of

their resultant force is given by .......

i R =2P cotg
{. 0
il. R = 2Ptan5
iii. R=2sins

2
o 0
v. R = 2Pcos;

62AE47604F7B717FA15584FB7D1846DF
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Total No. of Printed Pages: 2
SUBJECT CODE NO: - Y-2065
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y Sem-1V
Examination March / April - 2023
Mathematics MAT - 401 Numerical Methods

[Time: [1.30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N. B 1) Attempt all questions
2) Figure to the right indicate full marks
3) Use of non-Programmable calculator and logarithmic table is allowed

Q1 A) Attempt any one 08
a) Explain the bisection method for finding real roots of an equation f(x)=0
b) Derive Newton’s forward difference interpolation formula

B) Attempt any one 07
c) Use the Newton-Raphson method to find a root of the equation

x3 — 2x — 5 = 0 which lies between 2 and 3

d) Using Newton divided difference formula find f(x) as a polynomial in x. given

data is
X -1 0 3 6 7
f(x) 3 -6 39 822 1611
Q2 A) Attempt any one 08

a) Explain the method of fitting a straight line Y = a, + a;x
b) Explain the method of factorization to solve the system of linear equations

B) Attempt any one

c¢) Determine the constant a and b by the method of least squares 07
Such that y = ae?* fits the following data
X 2 4 6 8 10
y 4.077 11.084 30.128 81.897 222.62

d) Solve the following system
2x+y+z=10
3x+2y+3z=18
X+4y+9z=16
By Gaussian elimination method

727558805A4451A C86EF71E310D01CF9
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Q3 A) Attempt any one 05
a) Explain Taylor’s series method to solve the differential equation
y'=fxy)
with the initial condition y(xo0) =y,

b) With the usual notations prove that
1

—[1+162]E
=M%

B) Attempt any one
c) Using Picard’s method obtain the solution of

05
d
d—i}— 1=xywithy(0)=1
And compute y(0.1) correct to four decimal places
d) Show that
x2
e* ( u, + xAu, + o APupF — — ==
x2
=u0+u1x+u2—+ - =\ -
2!
Q4 Choose the correct alternative 10
i) Which of the following is transcendental equation?
a x>—x—-1=0 b)x3+x+1=0
Q)x3—2x2+1=0 d) xe* + sinx =0
i) If § is central difference operator then §ys = ------
2

Q) Y1—Yo Dy—y1 COyz—y, dys—y;

i) If y(x) = 2x? + x — 1, then A3y(x) is ----
0 bl o2 ds3

iv) The chebyshev polynomial of degree two is ------
a) 1 b) x c) 2x? —1 d) 2x? +1

V) IfAz[(l)

8 2+1-2 b)A2—A+2 )2 +2+1 d)12—21—1

_02] then the characteristic polynomial is -------

727558805A4451A C86EF71E310D01CF9
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Total No. of Printed Pages: 3
SUBJECT CODE NO: - Y-2066
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-1V)
Examination March / April - 2023
Mathematics MAT - 402 Partial Differential Equation

[Time: 1.30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) All questions are compulsory
2) Figures to the right indicate full marks

Q1 A) Attempt any one
a) Explain the method of solution of the partial differential equation 08
f(z,p,q) =0and solve p® + q> = 27z

b) Define Lagrange’s Linear partial differential equation. Obtain subsidiary 08
equation of Lagrange’s partial differential equation

B) Attempt any one
c) Solve: 07
2>+ 22— x¥)p—2xyq+2zx =0

d) Find the complete integral of
x+NP+?+@x-»p-*=1 07

Q2 A) Attempt any one
a) Explain the charpit’s method for solution of partial differential equation 08

f(x,y,2,p,9) =0

b) Explain the method of solution of Rr + Ss + Tt + f(x,y,z,p,q) = o when 08
S§2 — 4RT > 0 where R,S,T are the continuous functions of x,y and possesses
continuous partial derivatives of any order

B) Attempt any one

¢) Find the complete integral of xZ p? p? p2 + p? p2 — p2 = 0 by Jacobi’s 07
method
d) Solve (D? — DD’ + D' — 1)z = cos(x + 2y) + e” 07
1

727558805A4451A C86EF71E310D0ODEA44
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Q3 A) Attempt any one 05
1 1

ax+by — paxtby
F(D,D") (e V) € F(D+a,D'+b) (U)

a) With usual notations prove that

b) Find the general solution of (D — m,D")?z =0

B) Attempt any one

05
aq 1
c) Solve 3y yI=X
d) Find the general solution of the equation (D + D')z = sinx
Q4 Choose the correct alternative 10

1) Auxiliary equation of
V2+2z>—x*)p—2xyq+2xz=0are — — — — —

dx a dz
a) = £ ay = ==
p Q R
b) dx . dy _ dz
y2+4z2—x2 —-2xy  —2xz
C) dx _ ay _ dz
y24z2+x2  —2xy  2xZ
dx d dz
dy ————=< X

y2+z2-x2  2xy  2xz

2) The symbolsr,s and t are denoted respectively by -------
0z 9%z 9%z

) 3o '3y

0%z 0%z 092%z

b) 552 9xay 132

C) 0%z 0%z 0%z
0x2’ axoy ’ay?

d) None of these

727558805A4451A C86EF71E310D0ODEA44



3) The complete integral of p? + ¢ = nis — — — — —

4)

5)

a) z=ax+m.y+c
b) z=ax+(n>—-a?)y +c
) z=ax+VnZ2—a? +c¢
d) szy+c

Complementary function of
(D? —2aDD’' +a?D'*)z=f(y+ax)is—— ——

a) z =y (¥ + ax) + dy(y + ax)

b)z = b, (y + ax) + xd,(y + ax)
¢) z =y (¥ + ax) — x b, (¥ + ax)
d) z = $1(y —ax) + x d(y — ax)

Solution of § = 2x + 2y IS ------
a) z=x’y+xy?+Fy)+f(x)

b) z=xy+xy?+F)+ f(x)
) z=x*y —xy*+F(y)+f(x)

d) z=x’y +xy*—-F(Q) - f(x)

727558805A4451A C86EF71E310D0ODEA44
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Total No. of Printed Pages: 2
SUBJECT CODE NO: - Y-2125
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-1V)
Examination March / April - 2023
Mathematics MAT - 403 Mechanics-11

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) Attempt all questions.
2) Figures to the right indicate full marks.
3) Draw well labeled diagram whenever necessary.

Q1 A) Attempt any one: 08
a) Find the radial and transverse components of velocity.
b) Find the expressions for velocity and acceleration in terms of vector derivatives.

B) Attempt any one: 07
a) A point moves in a curve so that its tangential and normal accelerations are equal
and the tangent rotates with uniform angular velocity. Show that the intrinsic

equation of Path is of the forms
S=Ae¥+B

b) A gun of mass M fires a shell of mass m horizontally and the energy of
explosion is such as would be sufficient to project the shell vertically to a height
h. show that the velocity of recoil is

2m2 gh 1/2
M(m + M)

Q2 A) Attempt any one 08
a) prove that the Kinetic energy of particle of mass m moving with velocity is v is %

mV?2 Also prove that change in kinetic energy of the particle is equal to the work
done.

b) Find the differential equation of the Path of a particle moving under a central farce
f(r). directed towards a fixed point 0.

B) Attempt any one:

a) A particle is thrown over a triangle from one end of the horizontal base and grazing
over the vertex. It falls on the other end of the base. If A, B be the base angles of the
triangle and « the angle of projection.

Prove that: tan o = tan A +tan B

b) A particle of mass 0.1 Ib has the velocity 27+ 37 ft/sec. at t = 2 sec. It is Subjected
to a force 3t%7 + cos (mt)J. Find the impulse of the force over the internal 2 < ¢ <
3. Also find the velocity at t = 3sec.

215CC33B6C74596AD7F0D1D4F8539228
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Q4

A) Attempt any one:

Y-2125

05

a) Prove that in central orbits the areal velocity is uniform.

b) Find the vertex and the latus rectum of the parabola.

B) Attempt any one:

05

a) A man can throw a cricket ball up to 160 metres and no more. With what speed, in
metre per Sec., must it be thrown? ( Take g = 980 cm/sec?)

b) Find the work done by the force F = 2x7 + 2y7 in moving a particle from P (1,2) to

Q3.2

Choose the correct alternative and rewrite the sentence:

10

1) If the force is acting towards a fixed Point then it is called

a) central repulsive force. b) Tangential force.

c) Terminal force. d) central attractive force.

i) The effect of couple acting on the body producess

a) only a motion of rotation.

b) only a motion of translation.

c¢) motion of rotation as well as translation
d) None of these.

iii) The time rate of change velocity is called as

a) A Speed  b) Acceleration  ¢) Displacement.

iv) In central orbits the areal velocity is

a) unit b) zero c) Variable d) uniform.

v) The magnitude of velocity is called
a) Acceleration. b) Displacement.  ¢) Speed

d) Areal velocity.

d) Vector

215CC33B6C74596AD7F0D1D4F8539228
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Total No. of Printed Pages: 03
SUBJECT CODE NO: - Y-2047
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-V)
Examination March / April - 2023
Mathematics MAT - 502

Abstract Algebra - |

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08

a) If Hisasubgroup of a group G, then fora, b € G prove that the relation a = b
mod H is an equivalence relation.

b) If ¢ is a homomorphism of a group G into group G with Kernel K, then prove
that K is a normal subgroup of G.

B) Attempt any one: 07

c) If Gisagroup in which
(a.b)! = a'. b*
for three consecutive integers i, for all a, b € G, show that G is abelian.

d) Let G be agroupand g is a fixed element in G. Define ¢: G - G by
¢(x) = gx9~1. Prove that ¢ is an isomorphism of G onto G.

Q2 A) Attempt any one: 08

a) If ¢ is a homomorphism of a ring R into ring R'with Kernel 1(¢), them prove

that
i. I(¢) is asubgroup of R under addition.
ii. Ifael(¢p)andr €R,then both ar and ra are in I(¢)

b) Prove that if R is a commutative ring with unit element whose only ideals are (0)
and R itself, then R is a field.

4691A2781315A0703E9D43862C00D1D2
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B) Attempt any one: 07
c) Prove that any field is an integral domain.

d) IfUandV are ideal of R, and if
U+V ={u+v/uelUandv €V}
Prove that U+V is also an ideal.

Q3 A) Attempt any one: 05

a) If Hand K are subgroups of agroup G and O(H) > /0(G), 0(K) > /O(G),
then prove that H N K # (e).

b) If R is a commutative ring with unit element 1 and R/U is quotient ring then
prove that
I.  R/Uis commutative
ii.  R/U has aunit element 1+U

B) Attempt any one: 05

c) If Nand M are normal subgroups of a group G, prove that NM is also a normal
subgroup of G.

d) If R isring with unit element 1 and ¢ is a homomorphism of R into R’ prove that
¢ (1) is the unit element of R’

Q4 Choose the correct alternative: 10

I.  If N is normal subgroup of a group G such that 0(G)=6 and O(N)=3, then
0(G/N) =
a) 3
b) 2
c) 9
d) 18

ii.  Forany two elements a and b of a group G, if (a.b)? = a?.b?, then G is
a) Abelian group
b) Quaternion group
¢) Quotient group
d) None of these

4691A2781315A0703E9D43862C00D1D2



Y-2047

iii. IfGisagroupandforx € G,0(x) =nandx™ = e, then
a) m=0
b) m divides n
¢) ndivides m
d) none of these

iv. Ifan integral domain D is of finite characteristic, then its characteristicis
a) A composite number
b) A prime number
c) Any integer
d) None of these

v. If M is a maximal ideal of a commutative ring R with unit element, then
a) R/Misafield
b) R/M is not a field
c) Risafield
d) None of these

4691A2781315A0703E9D43862C00D1D2
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2114
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-V)
Examination March / April - 2023
Mathematics MAT-503 Mathematical Statistics - |

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one:

a) State and prove the formula for combined mean of series. 08
b) Explain “Ogive” with suitable example. 08
B) Attempt any one:
c) Find the geometric mean of the following frequency distribution: 07
Marks 0-10 | 10-20 | 20-30 | 30-40
No. of Students 5 8 3 4
d) Find the harmonic mean of the following frequency distribution: 07
Class Interval 2-4 4-6 6-8 8-10
Frequency 20 40 30 10

Q2 A) Attempt any one:

a) Establish the relationship between mean square deviation and variance. 08

b) Explain the various measures of dispersion with their merits and demerits. 08
B) Attempt any one.

c) For 100 observations, the mean and variance were obtained as 19 and 9 07

respectively. Latter on it was discovers that the observation 12 was misread as
21. Calculate the correct mean and variance of the actual data.

d) The first three moments of a distribution about the value 5 of the variables are 2, 07
20 and 40. Find the mean , variance and third moment about mean.

DFBAC441D675E4C7B51BD1487B142F33
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Q3 A) Attempt any one:
a) Define: 05
i.  Median
ii.  Mode
iii.  Moments
iv.  Probability
v. discrete random variable

b) prove that the algebraic sum of the deviations of all the variate values from their 05
arithmetic mean is zero.

B) Attempt any one:
c) aproblem in mathematics is given to three students A,B,C whose chances of 05

solving it are% § and irespectively.
What is the probability that the problem will be solved?
d) Ifarandom variable X has the probability density function as follows: 05
1
f(x)=Z ,—2<x<2,
= 0, otherwise

Find:i)P(x<1)
ii) P [(2x + 3) > 5]

Q4 Choose the correct alternative of the following: 10
1) The skewness when mean = 4, median = 4 , and standard deviation = 3 is

a1 b)-1 ¢)0 d)2
2) IfP(A)=0.37,P(B)=0.48 and P(A U B) = 0.85 then the value of
P(A N B)is
a) 3.7 b)48 c)85 d)0

3) The value of the variable correspond to maximum frequency is known as
a) Median b) Mode c)Mean d) Harmonic mean

4) The geometric mean of 6, 24 is
a) 12 b)13 ¢)14 d)11

5) The sum of the squares of the deviations of all the values taken about their

arithmetic mean is
a) Zero b) Maximum c) Minimum d) Infinite

DFBAC441D675E4C7B51BD1487B142F33
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Total No. of Printed Pages: 3
SUBJECT CODE NO: - Y-2115
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-V)
Examination March / April - 2023
Ordinary Differential Equation -1 504

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N.B 1) All questions are compulsory.
2) Figure to the right indicate full marks.

Q1 A) Attempt any one:
a) Suppose a and b are continuous functions an interval I. Let A be a function such 8
that A’= a.
The function W given by
W(x) = A0 [* A0 p(t)dt,
Where X, is in |, is a solution of the equation y' + a(x)y = b(x) on .
The function &, given by ¢, (x) = e 4™ is a solution of the homogeneous
equation y' + a(x)y = 0.
Prove that if ¢ is any constant,
b =¥+ c ¢, isasolution of y' + a(x)y = b(x).

b) Consider the equation y’ + ay = 0, where a is a complex constant if c is any

complex number. Prove that the function ¢ define by 8
d(x) = ce”* is a solution of the equation y’ + ay = 0.
B) Attempt any one:
s . . 7
c) Find all solution of the equation
y' =2y =x? +x.
7

d) Consider the equation Ly’ + Ry = Ee™*, where L,R,E,W are positive constant.
Find the solution ¢ which satisfies ¢(0) = 0.

Q2 A) Attempt any one:
a) If ¢;, P, are two solution of y" + a,y' + a,y = 0 on an interval | containinga 8
point X, then prove th

w(dy, d2)(x) = e~ w(dy, b,) (%)

DFBAC441D675E4C7B51BD1487B170647
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b) Let a,, a, be constants and consider the equation L(y) = y" + a,;y'+a,y =0. 8
If r,, 1, are distinct roots of the characteristics polynomial P, where
P(r) = r? + a,7 + a, then prove that the function ¢, ¢, define by
b1 (x) = e™¥, P, (x) = e* are solution of L(y) = 0.

B) Attempt any one:
c) Find all solutions of the equation
y'—2y'=3y=0, y(0)=0 y(O)=1L1 !

d) Determine whether the functions ¢, (x) = cosx, ¢,(x) = 3(e™ + e~™*) are 7
linearly dependent or independent.

Q3 A) Attempt any one:
a) If z; and z, are two complex numbers then prove that 5
[|z1] = |Z2|] < |21 — 25|

b) Prove that e?® = cosf + isinb. 5
B) Attempt any one:

c) Ifrissuchthatr3 =1andr # 1.Provethat 1 +r +1r2 = 0. S5

d) If z = x + iy, where x, y are real, show that |e?| = e*. 5
Q4 Choose the correct alternative of the following. 10

1) M

) 1-1 ——
a) -1 b) 0 )i d) None of these

2) All solution of the equation y" = x2. on — o0 < x < ®
4
a) d(x) = ’1‘—2 + Gx% + C,.
4
b) d(x) = ’1‘—2+ Gx + C,.

C) d(x) = )I(—Z + Gx + C,.
d) None of these.

3) If ¢p1(x) = cosx, p,(x) = sinx then w(¢1, ) (x) =.........
a0 b1l C) cosx+sinx d) None of these

DFBAC441D675E4C7B51BD1487B170647
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4) All solutions of the equation y" — 4y = 0.
a) p(x) = Ge*™ + ce ¥,
b) p(x) = Ge*™ + ce™**
C) p(x) = Ge ¥ + c e~
d) None of these

5) ¢(x) = sin2x is a solution of the equation.

a)y"+4y =0
b)y"— 4y =0
C)y"+2y=0

d) None of these

DFBAC441D675E4C7B51BD1487B170647
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2061
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-VI)
Examination March / April - 2023
Mathematics MAT-601 Real Analysis-I1

[Time: 1: 30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N. B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Prove any one: 08
a. Prove that every open subset G of R’ can be written G = U I,,, where I, 1, ....
Are a finite number or a countable number of open intervals which are mutually
disjoint..
b. Let< M,;,P; > and < M,, P, > be metric spaces, and let f: M; - M, Then
prove that f is continuous on M, if and only if f~1(F) is closed subset of M,
whenever F is a closed subset of M,

B) Attempt any one 07
c. ForP < xy,y; >and < x,,y, >, define 0(P,Q) = |x; — x3| + +y1 — ¥2l,
show that o is a metric for the set of ordered pairs of real numbers.
d. Let f be the function from R%onto R* defined by
f(<x,y>)=x (<x,y>€R?
show that fis contnuous on R?

Q2 A) Attempt any one 08
a. Let < My, P; > be a compact metric space if f is a continuous function from M1
into a metric space < M,, P, >, then prove that f is uniformly continuous on M;
b. If fis continuous on the closed bounded interval [a, b], and if

F(x) = jxf(t)dt (a<x<bh),

Thenprovethat F'(x) = f(x) (a<x<b)

B) Attempt any one 07
c. Prove that every finite subset of any metric space is compact.
d. Find the Fourier series for the function f(x) =e* in — T <x< 7
Q3 A) Attempt any one 05

a. if Alis aclosed subset of the compact metric space < M, P>, then prove that the
metric space <A, P> is also compact.
b. Iff eR[a,b], g € Rlab], andif f(x) < g(x) almost every where

(a <x <b) then prove that f;f < f:g

C3A1AFDC95BA 73EOCB15A6AF6176C446
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05
B) Attempt any one
c. Letf(x) = x (0 <x <1),Let o be the subdivision {0,, %,1} of [0,1]
compute L [f; o]
d. If0 <x <1 show that
x? x?
— < < x?
V2 1+x
Q4 Choose the correct alternative 10

1. The function P defined by p(x,y) = |x — y| is a metric for the set R of real
numbers, then the metric space < R, P > is denoted by
a. Rd b. R4 c.R'  d.R®

2. Every singleton set in a discrete metric space Rd is
a. Open b. closed c. open and closed  d. none of these

3. The metric space R?! is -------

Not complete

Totally bounded

Complete but not totally bounded
Complete and totally bounded

o0 oTw

4. If fis Riemann integrable function on [a,b] and a<c<b, then

a [f>[f+ 1 f
b. [ F<fif+[f
o Lf=Lf-1f
d [ f=lf+[f
5. When m=n, for n=0,1, 2 ....

s
j cosmx cosnx dx = -
-1

a. 0 b.1 C.-T d =«

C3A1AFDC95BA 73EOCB15A6AF6176C446
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2062
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-VI)
Examination March / April - 2023
Mathematics MAT - 602 Abstract Algebra - 11

[Time: 1 :30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.
N. B 1) All questions are compulsory.
2) Figure to the right indicate full marks.

Q1 A. Attempt any one: 08
a. If T is homomorphism of a vector space U onto a vector space V with kernel
W, then prove that V is isomorphic to U/W
b. Prove that if v1,v2,... va are in vector space V. then either they are linearly
independent or some Vk is a linear combination of the preceding ones, v1,
V2, ... Vk-1
B. Attempt any one 07
c. Let F be the field of all real numbers and let V be set of all sequences
{(a,ay, ...ap, ..), |a?eF}
If U={(a,ay, ..an, ..),EV | X2, a? is finite} then prove that U is a
subspace of V.

d. If T is an isomorphism of vector space V onto vector space W, then prove
that T maps a basis of V onto a basis of W.

Q2 A. Attempt any one: 08
a. If W is subspace of finite-dimensional vector space V over F, then prove that

A(AW)) = w.

b. Prove that if V is finite-dimensional inner product space, then V has an
orthonormal set as a basis.

B. Attempt any one: 07
c. LetV be the set of all continuous complex-valued function on the closed unit

interval [0,1]. If f(¢), g(t) € V, such that
(F(D,9(0) = f 0
0

Prove that this define an inner product on V.

d. If A and B are submodules of on R Modules M, then prove that
A+B={a+bla€Ab € A}isasubmodule of M.

C3A1AFDC95BA 73EOCB15A6AF616409AB
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Q3 A. Attempt any one: 05
a. If W is asubspace of an inner product space V, then prove that W+ is a
subspace of V.
b. If V is vector space over F and v,, v,, ..., v, € V are linearly independent
then prove that every element in their linear span has a unique representation
in the from A, V; + A,V, + ___V,Vj, with the 4,EF.

B. Attempt any one: 05
c. If Visfinite-dimensional and W, and W,are subspaces of V, describe
A(W; n W) in terms of A(W;)and A(W,)
d. If Fisthe field of real numbers, prove that the vectors (1, 1, 0, 0), (0,1, -1, 0)
and (0, 0,0, 3) in F® are linearly independent over F.

Q4 Choose correct alternatives: - 10
1. Inan inner product space V, the inequality |(u, v)| < [|u]|.|v|| is called
a. Triangle inequality
b. Bessel’s inequality
c. Schwarz inequality
d. none of these

2. If Vis a finite decisional vector space and 7 is its dual space then
a. Dimv=simV b. Dim?>simV c.Dim? <simV d.none of these

3. Assubset S of a vector space V over F form basis if S is linearly independentand
a. L(S)=S b.L(S)=V  c.L(S)=F  d) none of these

4. Every subspace of a vector space V other than (0) and V is called
a. Improper subspace b. proper subspace c. dual space d. none of these

5. Vector space is defined over a
a. Monoids b.group c.ring d. field
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2122
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-VI)
Examination March / April - 2023
Mathematics
Mathematical Statistics-11 - MAT -603

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N.B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08
a) Prove that:
The mathematical expectation of the product of a number of independent
random variables is equal to the product of their expectations.

b) If x;,x, ............. x;, be n random variables, then show that
n n n n
v (Z a; xl-) = Z a?V (x) +2 Z z a; a; cov(x;, x;)
i=1 i=1 i=1 j=1
B) Attempt any one: 07

c) If m things are distributed among ‘a’ men and ‘b’ women, show that the
probability that the number of things received by men is odd is given by

1|{b+a)™—(b—a)™
EI (b+a)m I

d) If x be a random variable with the following probability distribution:
X: -3 6 9

Po=x): 1 1/, 13
Find E(x) and E (x2) and using the laws of expectation evaluate E (2x + 1)?

Q2 A) Attempt any one: 08
a) Find the mode of the normal distribution.

b) In case of uniform distribution , Prove that : u, = % (b — a)?

B) Attempt any one:

c) If x~B (n,p), show that: 07
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2 — —
EGr) =Sco )=

d) If x and y are independent Poisson variates with means A, and A, respectively
Find )x+y=k ii)x=y

Q3 A) Attempt any one 05
a) Prove that correlation coefficient is the geometric mean between the regression
coefficients.

b) Find the mean and variance of the Poisson distribution

B) Attempt any one: 05
c) If x and y are independent poisson variates having mean 1 and 3 respectively.
Find the variance of 3x +.

d) If the independent random variables x ,y are binomially distributed , respectively
n=3,P = gand n=5P= % , write down the probability that x +y > 1

Q4 Choose the correct alternatives: 10
1) If x is a random variable , also a and b are constants , then V(ax + b) = -+
a) a’V(x) b)av(x)+b c)V (a’x) +b d) None of these

2) If x and y are independent the cov (x,y)=...........
a1l b0 c¢)-1 d)2

3) When the correlation coefficient r = +1 then the two regression lines ......
a) Are perpendicular to each other
b) Coincide
c) Are parallel to each other
d) Do not exist

4) If x~ p (A) then mean of poisson distribution is ............

a 22 bl o2 d)l/ﬁ

5) The mean of the binomial distribution is ...........
a) Np b)ynpq c)npq(q—p) d)npq{l+3(n—2)pq}
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Total No. of Printed Pages: 03
SUBJECT CODE NO: - Y-2123
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-VI)
Examination March / April - 2023
Ordinary Differential Equation-11 - MAT- 604

[Time: 1:30 Hours] [Max. Marks: 50]
Please check whether you have got the right question paper.

N.B 1) All questions are compulsory.
2) Figures to the right indicate full marks.

Q1 A) Attempt any one: 08
a) Let¢q,d,,..... , Py be the nsolutions of
L(y)=y"+a, y™ Y+ — ——+a,(x)y = 0on | satisfying
o V) =1 ¢ o) =0, j#i
Prove that ¢ is any solution of L(y)=0 on I, three are n constant C, ,C, — — — C,

SUCh that ¢ = Cl ¢1 + Cz ¢2 + — = +Cn¢n

b) Let ¢y, P, ... , P, be nsolutions of
L(y) =y™ + a;(x)y™ Y + — — + a,(x)y = 0 on Interval | , and let x, be

any point in | then Prove that W (¢, , ¢, ...., ) (x) = exp [— f;:) a1(+)dt]
W (1, b2, Pn)(xo)

B) Attempt any one 07
c) Consider the equation

1 1
"+—9y'+—=y=0forx>0
YA Y+ zy=0f
I.  Show that there is a solution of the form x”, where r is constant.

Il.  Find two linearly independent solutions for x > 0 and prove that they are
linearly independent.

1. Find two solutions ¢, , ¢, satisfying
(151(1) =d7 ¢2(1) =0
p1(1)=0 , ¢;(D=1

d) Find all solutions of
xy'" — (x + 1)y' + y = 0 given that one solutions is ¢; (x) = e*(x > 0)
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Q2 A) Attempt any one 08

a)

Let b be continuous on an interval I. Let ¢, ¢, , ..., ¢, be the basis for the
solution of L(y) = y™ + a,(x) y® Y+ ... +a, (x)y =0

Prove that every solution y of L(y) = b(x) can be written as:

Y=y, +Cidy + o+ + Crpy

Where 1, is particular solution of L(y) = b(x) and C, , C; ... C,, are constants.
Every such v is solution of L(y) = b(x)

A particular solution ¥(P) is given by

N [ We(+)b
Yo=Y 000 [ D
k=1 %o

(1,02 - Pt

b) Consider the second order Euler equation x?y"" + axy’ + by = 0 (a ,b constant)
and polynomial g is givenby q(r) =r(r — 1) +ar + b
Prove that basis for the solution of Euler equation on any interval not containing
x =0 is given by ¢, (x) = |x|™, ¢, (x) = |x|™ in case 1, & 7, are distinct root
of g.
B) Attempt any one: 07
c) Show that there is basis ¢, , ¢, for the solution of
xy" +4xy' + (2 +x?)y =0 (x> 0)
()
of the form ¢, (x) = 222 ¢, (x) = 22
d) Find the linearly independent power series solution of the equation y" — xy = 0
Q3 A) Attempt any one : 05
a) Show that
1
[r@m@=0 @xm
-1
b) Find all solutions of the equation x2y"" + 2xy! —6y =0 (x > 0)
B) Attempt any one 05
c) Find the singular point of the equation x2y" + (x + x?) y! —y = 0 and
determine those which are regular singular point.
d) Find all solutions ¢ of the form

d(x) = |x|” ¥ Cr x* (|x] > 0) for the equation
nyH + xyr + (.X'Z _ 1/4)y =0
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Q4 Choose the correct alternative 10

If ¢y, .. ... , ¢, are n solutions of
L(y) =y™ +a,(x) y® + -.-a,(x)y = 0 an interval |, then they are
linearly independent if and only if ........

a) W(py,p3....00))(x) =0 Vx€el
b) W(¢:1,d5 ... ... P )(x) #0 Vx el

C) Wy, s ) (x) = exp|— N ay (+)dt|
Q) W (§1,$2 o bn) (@) = exp| [} ar(+)dlt]

One solution of the equation y'" — xz—z y=0(0<x<®)is.........

a) ¢(x) = x?
b) ¢(x) =x

) ¢x) =e*
d) ¢(x)=e7*

The singular point of the equation
ag(X)y™ + a; (x)y™ Y + .-+ a, (x)y is the point x,for which ......
a) ayg(xg) #0
b) ai(x,) =0
) ag(xp) =0
d) a;(xp) #0

[ PA)dx = ...

8) 3/on +1
0) /o 41
) “/on+1
d) %/pn 1

The equation x2y" + xy’ + (x> —a?)y =0 is
a) Euler equation
b) Legendre equation
c) Nonhomogeneous equation
d) Bessel equation
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Total No. of Printed Pages: 02
SUBJECT CODE NO: - Y-2124
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y (Sem-VI)
Examination March / April - 2023
Programming in C-11- MAT-605

[Time: 1:30 Hours] [Max. Marks: 40]
Please check whether you have got the right question paper.
N. B 1) All questions are compulsory.
2) Assume the data wherever not given with justification.
3) Figures to the right indicate full marks.

Q1 A) Attempt any one: 05
a) State dangling else problem? How to resolve it?

b) Discuss rules of switch statement.
B) Attempt any one: 05
c) Write a program to count the number of boys whose weight is less than 55kg and

height is greater than 170cm.

d) Write a program to select and print the largest of the three numbers using nested
if else....... statements.

Q2 A) Attempt any one: 05
a) Explain how jumping out of the program is done in C language.

b) Explain entry controlled loop and exit controlled loop in detail.
B) Attempt any one: 05
c) Write a program to evaluate the equation y = x™ , where n is non-negative

integer.

d) Write a program using for loop to print the “power of 2 table for the power 0 to
15, both positive and negative.

Q3 A) Attempt any one: 05
a) Write a short note on data structures.

b) Discuss in detail two dimensional arrays with example.
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B) Attempt any one: 05
c) Write a program to determine median for the given data.

d) Write a program for initialising large arrays when runtime is at 1.0

Q4 Fill in the blanks. 10
I. A multipath decision is a chain of if’s in which the statement associated with
each isan if.

ii. A counter-controlled loop is called

iii.  The empty in the enter loop initiates a new line to print the next row.
iv.  The unconditional at the end, puts the computer in a permanent loop
called

v. A complete set of values is called
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