Total No. of Printed Pages:2
SUBIJECT CODE NO:- Y-2191
FACULTY OF SCIENCE
B.Sc. F.Y (Sem- 1) Examination March/April 2017
Mathematics MAT - 101
Differential Calculus

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

Please check whether you have got the right question paper.
N.B i)Attempt all questions
ii)Figures to the right indicate full marks

Q.1 (A) Attemptanyone: 08
a) If fis finitely derivable at c, then prove that f is also continuous at c.

b)If y= e®*. Sin(bx+c),then prove that

LY _ m e sin (bx +c+ng)
dx™ {

Where r =vaZ + b2, ¢ =tan™ (S)

(B) Attempt Any One: 07

o dn
o) Ify =x e cosx, then find ==
dx™

d)if y =e™ (A cosx +B sinx),

d? d
Prove that —32’ +224 2y=0
dx dx

Q.2 (A) Attemptanyone: 08
a)lf a function fiis
I)continuous in a closed interval [a, b],
ii)derivable in the open interval [a, b]
and iii)f(a)=f(b), then prove that there exists at least one value c €(a,b) such that f'(c) = 0

b)If Z= f(x,y) be a homogeneous function of x,y of drgree n then prove that

0z 0z . .
X oY +y£=nz, Y x,y,€ the domain of the function
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(B) Attempt any one:

c)If in the cauchy’s mean value theorem, f(x),=e* and F(x) = e ~* ,show that ¢ is the
arithmetic mean between a and b

0211_ 0%u __ d0%u

6y62_yazax_zaxay

d) If u = log (x >+y*+z°), prove that x

Q.3 (A) Attemptanyone:
a) Prove that the gradient of a scalar point function is a vector point function.

b)prove that
div(f x g)=g.curl f - f.curl §

(B) Attemptanyone:
c)Find divF and curl F where

f =grad (x 3+y*+2>-3xyz)
d) show that f(x)=1 X | is not derivable at O

Q.4 Choose the correct alternative.
i. Ify =log(coshx) then Z—i = A D e o
a) cothx b) tanhx c)sechx d) sinhx

i. Ify=sin(4x —5) theny; =
a) 43sin(4x—5+3§) b) 4cos(4x—5+§)
c) Sin(4x—5+§) d)43cos(4x—5+3§)

iii. For every x € R, sinx = +--
3 5

x3 x5 x2 x* x x x2
a) X+;+E+"' b) X+E+Z+m c) X—;+E—“' d)1+x+;+---

iv. ~ Grad(pyp) ="
a) pgrad Y +Pgradep b)grad ¢ + grad P c) Pgrad ¢ — pgrady
d) none of these

v. Curl# =
a)1 b)2c)3d)o
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2033
FACULTY OF SCIENCE
B.Sc. F.Y (Sem-Il) Examination March/April 2017
Mathematics MAT - 201 (Integral Calculus)

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

Please check whether you have got the right question paper.
N.B i) Attempt all questions.
ii) Figures to right indicate full marks.

Q.1 A) Attempt any one: 08
a) Obtain a reduction formula for [ x™e~*dx and hence show that the improper integral fom x"e X*dx = n!,
where n is any positive integer.

b) Obtain a reduction formula for f sin™ x dx where n is positive integer. Hence evaluate fsin4 x dx.

B) Attempt any one: 07
c) Evaluate: 2(35;7)
xX“+4x+13
(2x-3)

d) Evaluate: fm
Q.2 A) Attempt any one: 08
a) Evaluate ffxz dx as the limit of sum.

b) Prove that the area of the region bounded by the curve a*y? = x>(2a — x) is to that of the circle whose
radiusis a is 5 to 4.

B) Attempt any one: 07
c) Find the length of the arc of the parabola x? = 4ay measured from the vertex to one extremity of the
latus rectum.

d) Find the volume generated by the portion of the arc y = V1 + x?2 lying between x = 0 & x = 4, as it
revolves about the axis of x.

Q.3 A) Attempt any one: 05
a) Prove that the necessary and sufficient condition for a continuous vector point function to be irrotational
in a simply connected region R is that it is the gradient of a scalar point function.

b) If E is any continuously differentiable vector point function and S is a surface bounded by curve C, then
prove that /Cﬁ. dr = /Scurlﬁ.r_i 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) Attempt any one: 05
c) EvaIuate/,,(Zx + y)dv, where Vis closed region bounded by the cylinder z = 4 — x? and the plane
x=0,y=0,y=2and z=0.

d) Evaluate: fcﬁ d7 where F = (x2 + y?)T — 2xyJ and the curve Cis the rectangle in the xy — plane
boundedbyy =0,x =a,y =b,x = 0.
Q.4 Choose the correct alternatives: 10
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dx
1>f(2x—3)3 = ...

1
4(2x—3)2

a) -

1
4(2x—3)>2

b)

1

) G

-1
d) (2x-3)2 "
2) [sin®x dx = -

1
a) cosx + gcos3 x

1
b) —cosx + Ecos3 x

1 3
c)cosx — 308" x

1
d) —cosx + Ecos3 X.

3) The length of the arc of the curve y = log secx betweenx =0 & x = % is equal to

a)log3
b) 2log3
c) %logB

d) None of the above.

4) A vector whose divergence is zero is called

a) Solenoidal vector
b) Irrotational vector
c) Polar vector
d) Axial vector.
5) Value of @7 X d7 = -+
a) [l ds
b) Zero
c) 2/.i ds

d) None of these.
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Total No. of Printed Pages:2

SUBJECT CODE NO:- Y-2192
FACULTY OF SCIENCE
B.Sc. F.Y (Sem- 1) Examination March/April 2017
Mathematics MAT - 102
(Differential Equations)

[Time: 1:30 Hours]

N.B

Q1

Q.2

Q3

2017

A)

Please check whether you have got the right question paper.

Attempt all question
Figures to the right indicate full marks

Attempt any one

da
a) Explain the method of solving differential equation ﬁ +pYy = Q, where P and Q are functions

of x or constants

dTLy dn—ly

b) Explain the method of solving the differential equation o +p
P1,P2 ceeeenne pnare constants and x is a function of x

Attempt any one
d
c) Solve (x* +1) ﬁ +2xy = 4%°
d*y dy — phx
d) Solve — o Toy =e
Attempt any one
Explain the method of solving the differential equation

=¥
d”y -1 dn
(a+ bx)" praetie s 1 (a+ bx)"
where p1,pz....... P, are constants

2d%y . dy x
Solve X*—+4x— + 2y = e
dx? dx o4,

Attempt any one

3 2
d d
Solve x3 d—§ +3x2 =2
X

ay N\
dx? +Xa+y_0

2d%y  _dy Y,
Solve x S X S 2logx
Attempt any one
Explain the method of solving equation
d"y
dx™

=f(x)
dx

Explain the method of solving simultaneous differential equations ? =—= F , where P,Q,R are

functions of x,y,z.

Attempt any one

Solve coszxZ—z +y =tanx

Form the partial differential equation from the equation
Z=a(x+y) +b

8E3AA194B80AOEB4748E13522E0EBQO76

L dxn-1

dx”‘}ll + ... +p, 4 (a+bx)% +p,y = f(x),

dy dz
Q

pny = X Where

[Max.Marks:50]
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Q.4
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Choose correct alternative 10

1)

2)

3)

4)

5)

The necessary and sufficient condition for differential equation Mdx+Ndy=0 is to be exact is

a) oM _ -0N
ay  ox
oM ON
b) == =
) ox Y
o W_
ay  ox
oM —0N
d == ==
) ox ay
. . . < Loody A, LY
The integrating factor of the differential equanna +y=e is
a) X
b) cosx
c) —x
d) e
) ) , \ . d?y dy s ox
The particular integral of differential equation Tz + ZE +y=12e is
a) Z g2x
5
1 o
b) - e
c) 2e**
d) er

The partial differential equation formed by eliminating constants a and b from z=ax+by+ab is

a) Z=px+ay+pq

b) Z=pqg

c) Pg=1

d) None of these

The partial differential equation corresponds to
a) Single independent variable

b) More than one independent variable

¢) - Single ordinary derivative

d) Note of these

8E3AA194B80AOEB4748E13522E0EBQO76



Total No. of Printed Pages:2

[Time:

N.B

Q.1A)

B)

Q.2A)

B)

Q.3A)

B)
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SUBIJECT CODE NO:- Y-2034
FACULTY OF SCIENCE
B.Sc. F.Y (Sem-Il) Examination March/April 2017
Mathematics MAT - 202

(Geometry)
1:30 Hours] [Max.Marks:50]
Please check whether you have got the right question paper.
i) Attempt all questions.
ii) Figures to right indicate full marks.
Attempt any one: 08

a) Prove that every equation of the first degree in x, y, z represent a plane.

b) Find the equation of the line passing through a given point A(x, y, z)and having direction cosines [, m, n.
Attempt any one: 07
c) Find the equation of the plane through the three points (1,1,1),(1,-1,1),(-7,-3,-5) and show that it is
perpendicular to the XZ-plane.

d) Find the magnitude and the equations of the line of shortest distance between the lines:
x-8 _y+9 _ z-10 x-15 _y—-29  z-5
3 -16 7’ 3 8 -5’
Attempt any one: 08
a) Find the condition that the two given straight lines,
X=X1 _Y=V1 _ Z=Z1 X=Xz _ Y=Ya

Z—Zy
= = ) S = are co-planer.
l my nqy ) m; n,

b) Prove that a plane section of a sphere is a circle.
Attempt any one : 07
c) Find the length of the perpendicular from the point (4,-5,3) to the line XT_S = y_—f = ZT_6

d) Find the co-ordinates of the points where the line 222 = 2% = ~(z=8)

4 3
x4+ y2+2242x - 10y =23.

Attempt any one : 05
a) Define right circular cone and show that every section of a right circular cone by a plane perpendicular to

its axis is a circle.

intersects the sphere

b) Find the points of intersection of the line ? = % = ? with the central conicoid ax? + by? + cz? = 1
Attempt any one : 05
(-1) _ r=2) _ (x-3)

2 1 2

c) Find the equation of the right circular cylinder of radius 2 whose axis is the line

d) Find the equations to the tangent planes to 7x? — 3y? — z2 4+ 21 = 0 which pass through the line
7x —6y+9=0,z=3.

C59680F22D3126BD0802A 75B57D242E9



Q4
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Choose the correct alternatives :
1) The equation to a plane in normal form is .....
X Yy, Z _
ma+b+c—1

V4

b+ +2=1

l m n
cJax+by+cz=P
d)ix + my + nz = P.

2) The number of arbitrary constants in the equations of a straight line is
a)6

b) 4
c)2
d) 0.
3) The radius of the sphere x2 + y? + z2 — 6x + 8y — 10z + 1 = O'is .....
a)7
1
b);
c) 49

d) 1.
4) Equation to the right circular cone whose vertex is at origin, the axis along x-axis and semi-vertical angle «,

b) y? + z? = x? tan’ «
c)y?tan? a

d) None of these.
5) The condition that the plane Ix + my + nz = P may touch the conicoid ax? + by? + cz? = 1is
l m n
a)j-+—+-=P
a b c

2 2 2
b) =+ 2=+ = P2

m — p2
dptpta=r
S

a b g

C59680F22D3126BD0802A 75B57D242E9
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2041
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-1V) Examination March/April 2017
Mathematics MAT - 402 (Revised)
Partial Differential Equation
[Time:1:30Hours] [Max.Marks:50]

Please check whether you have got the right question paper.
N.B i. All questions are compulsory.
ii. All questions carry equal marks.
iii. Figures to the right indicate full marks.
iv. Attempt either part (A) or part (B) for questions 1 to 4.

Q.1A) a) Show that %x = % = % are the auxiliary equations for the partial differential equationPp + Qq = R. 05
b) Solve: 05
pVx +q,/y =z
OR
B) c) Define complete integral of the partial differential equation. Find the complete integral of the partial 05
differential equation of the type f;(x,p) = f,(1,9)
d) Find the complete integral of: 05
p3+q3 =27z
Q.2A) a) Explain the Charpit’s method to solve the partial differential equation. 05
b) Solve: 05
z=px+p)+qy+9q)
OR
B) c) Explain Jacobi’s method for solving the partial differential equations. 05
d) Solve:- 05
Prok PEA P =3
Q.3A) a) Write the working rule to find complementary function of the equation. 05
(AgD™+ A, D™D' + -+ A,D'")Z = 0
b) Find the particular integral of: 05
(D? —2DD' + D'*)Z = 12xy
OR
B) 05

c) Explain the method of finding particular integral of non-homogeneous partial differential equation
F(D,D")z = e%*tby

d) Solve: 05
(D> =DD' = 20"}z = (y — 1)e*

Q.4A) a) Obtain the Monge’s subsidiary equations for the equationRr + Ss + Tt =V, where R, S, Tand V are 05
function of x, y, z, p and q.
b) Obtain Monge’s subsidiary equations for the equation r = a?t 05
OR

2017
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B) c) Obtain the canonical form of the equation.

0%z 0%z 0%z 0z 0z

a2 T By T Ca—yz”(x'%z’a'a—v)
Where S2 —4RT < 0

d) Solve:

2p1x1%; + 3p,x5 + pips =0

A

Q.5 Choose the correct alternative and fill the blanks:

1. The complementary function is the general solution of the equation ------------- .
a) F(D,D")z=0
b) F(D,D)z=f(x,y)
c) F(D)z=0
d) None of the above

2. If Pp 4+ Qq = R then the direction ratios of the normal at a point on the surface f(x,y, z) = Oare ------- .
a) p,al
b) -p,-q,1
¢ p-ql
d) p,ag-1

3. The complete integral of the equation z = px + qy + pq is given by =---------- ¢
a) z=ax+by+ab
b) z=ax+by+a+b
c) z=ax+by
d) None of the above

2
4. If%p + zxq = y?, then Lagrange’s auxiliary equations are ------------ {
dx __ d_y _ dz

A Zm=a=
dx a d
X _ ay zZ

b) =25
x oy y
d d é
X Z

c) eMs, 2N L

iz ozx  y?
X

5. The equation p? + g% = n? is of the standard form ----------- ,
a) f(p, 9)=0
b) f(z, p, 9)=0
c) flx,p)=gly,q)
d) none of the above

2017
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2201
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-lll) Examination March/April 2017
Mathematics MAT - 302 (Revised)
Integral Transforms

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

Please check whether you have got the right question paper.
N.B i) Attempt all questions
ii) Figures to the right indicate full marks.

Q.1 A) Attemptanyone: 08
a) Prove that

B, m) =
b) Prove that
(m)T (m+3)=

B) Attempt any one: 07
c) Show that

r{) I'(m)
r(+m)

, Where l, m are integer

V1

22m-1

I'(2m) , where m is an integer.

g L
I'(%) , I'(%) , I'(%) ..... I'(nTl) 2 (271?1/22 , Where nis an integer

1_3—2)6

d) Find Laplace transform of fot( ¥
Q.2 A) Attemptanyone: 08
a) If L{ F(t) } = f(s), then prove that
L{tF)}= (1" L2 forn=1,23,...
b) If L™ {f(s)}=F(t), L~  {g(s)}=G(t), then prove that
L~ {f(s).g(s) } = J, F(u) G (t-u) du
B) Attemptany one: 07
¢)  Show that

I Y {;} - %{sinat—at cosat }

(s?+ a?)?
d) Find
)
-1 e s
T
Q.3 A) Attemptanyone: 05
(et (L), t >0
a) If F(t)_{o N2

then prove that F{ F(t) } =L { ®(t) }
b) If F{F(x)}="f(s)then prove that F { F(x) cos ax } = % f(s-a) + %f(s+a)

2017
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B)

Q.4

1]

2]

3]

2017

4]

5}

Attempt any one :
¢) Find the Fourier transform of
(x, x| < a
fx) _{o, x| > a
d) Solve
(D’-D*+4d-4 )y = 68 e'sin2t,

ify =1, Dy =-19, D’y = -37 at t = 0 using Laplace transform.

Choose the correct alternative :
The value of the integral fol x*(1 —x)3dxis
1
a) ﬁ
b) -
289
c) 280
d) 2
The value of I'(%) is
a) m
b) w2

c) Vm
d 2mn
The Laplace transform of the function f(t) = 1is ...........

1

a) -,5>0
S1

b) g:;, S>0

¢ S,5>0

d —=,5>0

sz’
L{coshat}=--—-—--
a

a)
b)
c)
d) sz :
The Fourier sine transform of F(x) = re [
a) Vm
2
b) z
c) V2m
d) V3m

S2_32
S
S2—_g2
S

S2+a?
a

8E3AA194B80AOEB4748E13522E52D49F

05

10



Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2039
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-1V) Examination March/April 2017
Mathematics MAT - 401 (Revised)
Numerical Methods

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

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.
iii) Attempt either part (A) or part (B) for questions 1 to 4.

Q.1 (A) (a) Explain the method of Newton-Raphson for obtaining root of an Equation f(x)=0. 05
(b) Find the values of a,b and ¢ so that y=a+bx+cx” is the best fit to the data: 05
X 0 1.0 2.0
Y 1.0 6.0 17.0
OR
(B)  (c) Show that:- 05
The1(X)=2XTH(X)-Toa(x) in Chebyshev Polynomial.
(d) Find a real root of the equation x*+x*+x+7=0, using bisection method. 05
Q.2 (A) (a)Show that:- 05
e* (u0+xAuo+’;—TA2u0+ ------------ )=u0+u1x+u2’;—7+ ----------- .
(b) Determine Hermite polynomial of degree five which fits the following data. 05
X 2 2.5 3.0
y=Inx 0.69315 0.91629 1.09861
y,% 0.5 0.4 0.3333
OR
(B)  (c) Derive Newton’s forward interpolation formula for equal intervals. 05
(d) Find a polynomial in x, using the following table: 05
X -1 0 3 6 7
f(x) 3 -6 39 822 1611
Q.3 (A) (a) Explain the method of solving linear equations using iterative method. 05
(b) Using Picard’s method obtain the solution of y’=x(1+x%y), y(0)=3. 05
OR
(B) ~ (c) Explain the method of obtaining the solution of y’=f(x,y),y(Xo)=Yo,using Taylor’s series. 05
(d) Solve the equations:- 05
2x+y+z=10
3x+2y+3z=18
x+4y+9z=16

2017
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Q4 (A)

Q.5

2017

(B)

By Gauss elimination method.
(a) Prove that T,x is a polynomial of degree n in x.

(b) Show that:-
Anux—n:ux'nux-l t n(nz_l)ux-ZJ'_ +('1)nux—n-

OR
(c) Define:-

(i) Eigen value
(i) Eigen vector
(iii) Characteristic equation.

(d) Solve Z—z:l+y2, where y=0, when x=0. Find y(0.2),y(0.4) using Runge-Kutta method.

Choose the correct alternative and fill the blanks-

(i) A%ygm-mreomeees :
(a) ya+2y,-3y1tyo (b) y3-3y,+2y1-Yo
(c) y3-2y2+2y1-yo (d) y3-2y,+2y1+yq.

(ii) If y=ag+asx+a,x” then the third normal equation by least square method isyx.’y;=------------ .

(a) nagt a1, +azZXi2

(b) aoZXi2+alins+azzxi4
() aoXx;+ a1y X +a Y X
(d) aoZXi2+alin4+azzxi6

(iii) If a matrix A is factorized into the form LU where L is ---------- (
(a) Unit matrix

(b) Unit upper triangular matrix

(c) Unit lower triangular matrix

(d) Zero matrix

(iv) If y’=y-x and y(0)=2,h=0.2 then by Euler’s method the value of y;=----------- .
(a) 2.02 (b) 2.2

(c)2.4 (d) 2.04

(v) A(e¥) =---------- taking h=1.
(a) (e-1) e* (b) (e+1) e*
(c) ce* (d) (1+e) e*

85944B160CD3F6307FCAFD382465F78E
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2238
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-lll) Examination March/April 2017
Mathematics MAT - 303
Mechanics-I

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

Please check whether you have got the right question paper.
N.B i.  Attempt all questions
ii. Figures to the right indicate full marks.

Q.1A) Attempt any one 08
a) Prove that the algebraic sum of the resolved parts of two forces in a given direction is equal to the
resolved part of their resultant along the same direction.
b) Find the magnitude and direction of the resultant of any number of the coplanar forces acting at a
point.

B) Attempt any one 07
a) A body of weight 52kg suspended by two strings of lengths 5m and 12m attached to the point s in
the same horizontal line whose distance apart is 13m. Find the tensions of the strings.
b) Three forces of magnitudes P,Q R acting on a particle are in equilibrium and the angle between P
and Q is double the angle between P and R. show that R? = Q(Q — P)

Q.2A) Attempt any one 08
a) Prove that the sum of the vector moments of two like parallel forces acting on a rigid body about
any point equals to the vector moment of their resultant about same point.
b) Define couple. Show that the magnitude of moment of the couple equals to the product of
magnitudes of a force in the couple and arm of the couple.

B) Attempt any one 07
a) Aforce F of magnitudes 8 units acts at a point P(2, 3, 4) along the line xT—z = yT_3 = ? . Find the
moment of the force F about X-axis.
b) Define Centre of graving of the rigid body. Determine the Centre of gravity of uniform
parallelogram.
Q.3A) Attempt any one 05
a) Define
i. Moment of a force
ii. Resolved part of a force
b) Three forces of magnitudes P ,Q ,R act along the sides BC, CA, AB, of a AABC taken in order, prove
that if the resultant passess through the circumcentre of AABC, then
P cosA+ Q.cosB+ R.cosC =0
B) Attempt any one 05
c) Define centroid of the weighted points and show that it is unique.

d) Two forces whose magnitudes are P and P+/2 act on a particle in the direction inclined at an angle

2017
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Q.4

2017

135° to each other. Find the magnitude and direction of the resultant.
Choose the correct alternative
1) Statics is a part of Mechanics which deal with the------------- .
a) Equilibrium of system in motion
b) Equilibrium of system in rest
c) Bothaandb
d) None of these
2) Two forces acting at two different point of a rigid body are said to form a couple if they are ------
a) Equal
b) Unlike
c) Parallel
d) All the above
3) If TWO forces of magnitudes 8kg and 6kg act at right angles then the magnitudes of their resultant
force is-------------- .
a) 20kg
b) 5kg
c) 15kg
d) 10kg
4) The effect of the couple acting on the body produces ----------
a) Only a motion of rotation
b) Only a motion of translation
c) Bothaandb
d) None of these
5) Centre of gravity of rigid body is---------- ,
a) Unique
b) Non-—unique
c) Aline
d) None of these

7C286D4F9A 980D 9252593C00F37130FE
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2079
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-IV) Examination March/April 2017
Mathematics MAT -403  (Revised)
Mechanics-II

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

Please check whether you have got the right question paper.
N.B i) Attempt all questions.
ii) Figures to the right indicate full marks.
iii) Draw well labelled diagram whenever necessary.

Q.1A)Attempt any one: 08
a) Find the expression for the velocity and acceleration in terms of vector derivatives.
b) Find the radial and transverse component of acceleration.
B) Attempt any one: 07

c) A particle moves along a curve 2 = a(1+ cos8) with uniform speed 9. Show that.
d_9 _ Usec(8/2) _ 9

and the radical component of the acceleration is constant.

dt 2a v2ar
d) Prove that the areal velocity p is % 2% 9.
Q.2A) Attempt any one: 08

a) Prove that the kinetic energy of particle of mass m moving with velocity V is mV2. Also
prove that the change in kinetic energy of the particle is equal to the work done.

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

B) Attempt any one: 07

c) A shell burst on striking a ground and its pieces fly in all directions, with maximum speed 9.
Find the time for which a person at a distance a, is in danger.

d) A particle is projected at an angle « to the horizon with speed . .If R is the horizontal range,
prove that its path can be putin the form. y = xtanx (1 -— %) .

Q.3A)Attempt any one: 05
a) Find the differential equation of central orbit in pedal form.
b) A particle moves in an ellipse under a central force directed towards its focus, whose polar

equations is % = 1 + e cos0, focus being the pole, find the law of force and the velocity at

any point of its path.
B) Attempt any one: 05
c) Find the law of force under which the curve r = a cosé.
d) A boy sitting on the top of a tower 96 ft high throws a stone with speed 80 ft/sec at an
evolution of 30° to the horizon. Find the time the stone to reach the horizontal plane
through the foot of the tower.
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Q.4 Choose the correct alternative and rewrite the sentence:
1) The unit of angular acceleration is...............
a) rad/sec
b) rad/sec’
c) m/sec
d) rad.
2) The acceleration of a point moving in a plane curve with uniform speed is given by................

a) o (5
b) Q(%
c) (%

d) None of these.
3) The work done by the force F=2xU+ 2yJ in moving particle from P(1, 2) to Q(3, 2) is

d) 26.
4) 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.
5) The line joining the centre of force and apse point is called.............
a) A straight line
b) A skew line
c) Anapse line
d) A dotted line.
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2199
FACULTY OF SCIENCE
B.Sc. S.Y (Sem-lll) Examination March/April 2017
Mathematics MAT -301 (Revised)
Number Theory

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

Please check whether you have got the right question paper.
N.B i) Attempt all questions.
ii) Figure to the right indicates full Marks.

Q.1A) Attempt any one. 8
a) If aand b integers, both of which are not zero, Then prove that ,Then prove
that , There exist integers x and y such that gcd (a,b)=ax+by.
b) Prove that the linear Diophantine equation ax+by=c has a solution if and only
if d\c, where d=gcd(a,b).
B) Attempt any one. 7
c) Solve the Diophantine equation.
172x+20y=1000
d) Find Icm(3054 , 12378).
Q.2 A Attemptanyone 8

a) If ca= cb(mod h), then prove that a= b(mod %), where d=gcd(c,h)

If pis a prime and p+#a then show that a" "=1(mod p).
b) If pisa prime and hen show that a*'=1(mod p)

B) Attempt any one 7
c) Show that 41 divides 2°°-1.

d) Solve the Congruence
X=5 (mod 6), x =4(mod 11) ,x =3( mod 17).
Q.3 A) Attemptany one 5
a) Prove that the function p is a multiplication Function.

b) If the integer n>1 has the prime factorijation, n=p1k1,p2k2 ............... pnkn then

prove that ®(n)=n(1- pi),(1 ; pi) ............... (1-2)
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B) Attempt any one
c) Calculate ®(5040).

d) Calculate t(180)

Choose the correct alternative.
1) For any two positive integers a and b. if gc(a,b)=6 and lcm(a,b)=60 then
a) ab=90 b)ab=60 c)ab=180 d)ab=360

2) If a=119 and b=272 then gcd(a,b) is
a) 17 b)19 c)13 d)11

3) Which Congruence is not correct from
a)3=24( mod 7)
b)-31=11( mod 7)
c)-15=-64( mod 7)
d)25=12( mod 7)

4) If pis prime number and p+#a then
a) "' =0(mod p)
b) a”'=p( mod p)
c) a"'=1(mod p)
d) None of these.

5) If n=180 then
a) t(n)=12
b) 1(n)=18
c) ©(n)=14
d) t(n)=16

8E3AA194B80AOEB4748E13522E52480A
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2205
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-V) Examination March/April 2017
Mathematics MAT-503 OR 504 OR 505 (Revised)
1) Mathematical Statistics -I

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

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.
iii)Calculator is allowed.

Q.1 A)Attempt any one:
a)Prove that the sum of the squares of the deviations of a set of values is minimum when taken about

mean. 08
b)Explain frequency polygon with suitable example. 08
B)Attempt any one:
c)Find the geometric mean for the following data:
85,70,15,75,500,8,45,250,40,36. 07
d)Find the mean of the following frequency distribution: 07
Class intervals | 20-30 30-40 40-50 50-60 60-70
Frequency 3 5 20 10 5
Q.2 A)Attempt any one:
a)Prove thatvariance is independent of change of origin. 08
b)What is standard deviation? Explain its superiority over other measures of dispersion. 08

B)Attempt any one:

c)A distribution consists of three components with frequencies 200,250 and 300 having means 25,10 and 07
15 and standard deviations 3,4,and 5 respectively.

Find the mean and standard deviation of the combined group.

d)If two dice are thrown, what is the probability that the sum is greater than five. 07
Q.3 A)Attempt any one:

a)lf BCA, then show that: 05

i)P(AN B)=P(A) - P(B),

ii)P(B)<P(A)

b)Define: 05

i)Geometric mean ii)lHarmonic mean iii)Weighted mean

B)Attempt any one:

c)Find the mean deviation about mean of the following distribution: 05

X: 3 4 5

f: 2 3 2

d)Find the value of the constant k such that 05
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f(x)={kx(1 —-x),0<x<1
0, elsewhere
For the questions given below. Choose the correct answer.

i)The algebraic sum of the deviations of all the variate values from their arithmetic mean is

a)l0  b)100 )1 d)zero

ii)The point of intersection of the ‘less than’ and the ‘greater than’ ogive corresponds to

a)mean b)median c)mode g)geometric mean

iii)The skewness of the distribution 4,4,5,5 is

a)2 b)4 c)5 d)zero

iv)If P(A)=0.37, P(B) =0.48 and P(AU B)=0.85 then P(ANB) is equal to

a)3.7 b)85 c)zero d)38

v)The square of standard deviation is

a)mean b)mean deviation  c)variance d)median deviation

} is a probability density function.

8E3AA194B80AOEB4748E13522E92D06B
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2205
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-V) Examination March/April 2017
Mathematics MAT-503 OR 504 OR 505 (Revised)
2) Ordinary Differential Equation -I

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

Q.1 A Attempt any one:
(a)If p is a polynomial of degree n>1, with leading coefficient 1 (the coefficient of z"), and if r is a root of p.

Then Prove that: 08
P(z) = (z-r)a(z)
Where q is a polynomial of degree n-1, with leading coefficient 1.
(b)Consider the equation
y'+ay =b(x), where a is a constant, b is a continuous functions on an interval I.
If X, is a point in | and c is any constant. Then prove that the function ¢ defined by 08
(p(x)=e'axf;O e p(t)dt + ce™** is solution of this equation. Also prove every solution has this form.
B Attempt any one:
(c)Consider the equation 07
Ly' +Ry =E where L,R,E are positive constants
i)Solve this equation.
ii)Find the solution ¢ satisfying ¢(0) = I, where |, is given positive constant.
iii)Show that every solution tends to E|R as x=> oo,
(d)Consider the equation 07

y'+5y =2
a)Show that the function ¢ given by
Q(x)= % +ce™ is solution, where c is any constant.

b)Assuming every solution has this form, find the solution satisfying ¢ (1) = 2
Q.2 A Attempt any one:
a)Prove that for any real x,, and constants a, 8 there exists a solution ¢ of the initial value problem: 08
L(y)=y''+awy' +a,y =0
y(xo)=a, yl(xo)=B  on -c0 <x<co
b)Suppose @4, ¢, are any two linearly independent solutions of 08
Liy)=y''+ay' +a,y =0 on an interval . Prove that every solution ¢ of L(y)=0 Can be written uniquely as
@ =Ccy @1 *C @, wherec;andc, are constants.

2017
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B Attempt any one:

c)Find all solutions of
y!l+4y =cos x
b)Find the solutions of the following initial value problem:
y|| _2y| _3y =0
¥(0)=0,y'(0) =1
Q.3 A)Attempt any one:
a)Prove that two solutions ¢, , ¢, of
L(y)=y'+awy' +a,y =0
Are linearly independent if
W(@1 , @, )(x)#0.
b)Prove that for all real 8
e'? = cosf + isind

B)Attempt any one:
c)Find all solutions of
yl+2xy =x
d)Show that the functions ¢, , @, defined by
@4 (x)=cosx
®, (x)=3(e™ + e~) are linearly independent for -co- <x<co
Q.4 Choose the correct alternative:
i)The problem y'=f(x,y) with y(x,)=X, is called =--=-----
a)Initial value problem b)Boundary value problem
c)both a) & b) d)None of these
ii)If p is a polynomial, deg p=n>1, with leading coefficient a,#0. Then p has exactly -----------
a)(n-1)roots b)n roots c)n+1 roots d)None of these
iii)Solution of the equation y'+ay=0 is --------
a)p(x)= ce™
b) ¢(x)=-ce™
c) p(x) = ce™
d)None of these
iv)If @1 ,¢@, aretwo solutions of
L(y)=y''+a,y' +a,y=0 on an interval | containing a point x, then W(p1 , 92 )(X)= -
a) 107X W(qy , 2 (o) b) e~ (x7%0)
c) e 71 (7%0) Wy , 95 ) (%) d)None of these
v)Let b be continuous on an Interval I. Every solution ¥ of L(y) = y''+a;y' +a,y =b(x) on aninterval | can
be writtenas ¥ = Wp+c; @1 +C @5, then Wp is known as -----
a)Complementary  functions b)Particular Solution c)Complete solution
d)None of these.
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Total No. of Printed Pages:1

SUBJECT CODE NO:- Y-2205
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-V) Examination March/April 2017
Mathematics MAT-503 OR 504 OR 505 (Revised)
3) Programmingin C -|

[Time: 1:30 Hours]

N.B

Q1

Q.2

Q.3

2017

Please check whether you have got the right question paper.
i) All questions are compulsory.
ii) Figures to the right indicate full marks.
iii)Assume the data wherever not given with justification.

A)Attempt any one :
a)Explain printf function in C program with example.
b)Explain trigraph characters in C program.

B)Attempt any one:
c)Write a program in C using a user-defined function.
d)Write a C program for storage classes.

A)Attempt any one:
a)Discuss real constants in C language with example.
b)Discuss character set in C language

B)Attempt any one:
c)Write a program to calculate the average of a set of 10 numbers.

d)Write a program to print a sequence of squares of numbers using shorthand operator *=.

A)Attempt any One:

a)Explain arithmetic operators and integer operators.
b)Explain the uses of following functions:-

i)islower ii)toupper iii)tolower

B)Attempt any one:

c)Write a program to read the strings.
d)Write a program to compute salesman’s salary with suitable assuming data.

8E3AA194B80AOEB4748E13522E92D06B

[Max.Marks:40]
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2017

Fill in the blanks :

i)Basic combined programming language is developed by ----------- in 1967.
ii)In C program, the smallest individual units are known as ----------

iii)The ------—---- contains the format of data being received.

iv)The relational operator <= means -----------

v)The operator ------------ adds 1 to the operand, while ---------- subtracts 1.

8E3AA194B80AOEB4748E13522E92D06B
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2171
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-V) Examination March/April 2017
Mathematics MAT - 501 Real Analysis -1 (Revised)
[Time: 1:30 Hours] [Max.Marks:50]

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.

Q.1 A) Attempt any one: 08
a) If f:A — B andif XCB, YCB, then prove that:
fTHEUY) = fTHXOUFHY)

b) If {S, }n=1is a sequence of nonnegative numbers and if lim,_,» S;; = L then prove that L > 0

B) Attempt any one. 07
c) IfSisauniversal set, ACS, BCS. Define the characteristic function of A and prove that:
Zaop = Max(y,, Xg)
Xang = Min(y,, xg)
d) Consider {S,}n=1, Wwhere S, = %, forn=1, 2, 3, --------- , then prove that :
lim S, =0

n—oo

Q.2 A) Attempt any one. 08

o)

1 n
a) Show that the sequence {(1 + ;) } is convergent.
n=1

b) If {t,}y=1is a sequence of real numbers, if lim,_, ., t, = M, where M # 0, then prove that
. 1 1
llmn_,oo(;) = E

B) Attempt any one.

¢) Using € —dmethod, prove that 07
1111—1;120(7’1—7)2—6: %
d Ful+v3=x+y,u?+v%=x3+y3 showthat
ou,v) 1 y*—x?
a(x,y) 2uv(u—v)
Q.3 A) Attempt any one. 05

a) If Yo, a,converges to A, and).,—; b, converges to B, then prove that
Yme1(ay + by)converges to A +B.

b) Show that the series Y n—; (%)is divergent 05
B) Attempt any one.
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2017

c) Prove that the series ;4 [ ]converges.

n(n+1)

n
d) Using ratio test, show that the series Z,Of:l% diverges

Choose correct alternative.

i)

i)

iv)

If f(x) = x%(—o0 < x < ), then f~1(7) is
a) {7}
b) {-7}
c) {0}
d ¢
If B is a infinite subset of the countable set A, than B is
a) Uncountable
b) Countable
c) Equivalence to A
d) None of these
. 2\,
lim,,_, s (1 + ;) is
a) e
b) e?
c) e™
d 0
. 1,1 1 )
Theser|e51—5+z—§+ ___________ is

a) Non decreasing

b) Non increasing

c) Alternating

d) None of these

Let {S,,}n=1 converges to L # 0 then the sequence {(—1)"S, }y=4is
a) Oscillate

b) Converges

c) Divergesto oo

d) Divergesto —

OD5B6EAEGBES52F8117F292D72B0A94E

05

05

10



Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2173
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-V) Examination March/April 2017
Mathematics MAT - 502 Abstract Algebra -1 (Revised)
[Time: 1:30 Hours]

Please check whether you have got the right question paper.
N.B i Attempt all questions.
ii. Figures to the right indicate full marks.

Q.1 A) Attempt any one:
a) If Gis agroup then prove that following
i) The identify element of G is unique
ii) Every a € G has a unique inverse in G
iii) Foreverya € G,(a™ )1 =a
iv) Foralla,b € G,(a.b)"* =b ta?!

[Max.Marks:50]

08

b) Prove thatl(G) = G/Z, where |(G) is the group of inner automorphism of G and Z is centre of G.

B) Attempt any one.

07

c) If Hand K are finite subgroups of G of order O(H) and O(K) respectively then prove that

0(H)0(K)

OWK) = 5n k)

d) Define normal subgroup and show that N is a normal subgroup of G if and only if gNg™* = N

forallg € G

Q.2 A) Attempt any one.

08

a) If R be a commutative ring with unit element whose only ideals are (0) and R itself then prove

that R is a field.
b) If f(x), g(x) are two nonzero element of F[x] then prove that

deg(f (). g(x)) = deg f(x) + deg g(x)

B) ~Attempt any one.
c) If every x € R satisfies x2 = x prove that R must be commutative ring.
d) Define commutative ring and prove the following forall a,b € R
i) a.o=0.a=0
ii) a(—=b) = (—a)b = —(ab)
iii) (=a)(=b) =ab

Q.3 A) Attempt any one.
a) Show that the relation a = b(mod H) is an equivalence relation.

07

05

b) If Hisasubgroupof Ganda € G. LetaHa™ ! = {aha™!|h € H}then prove that aHa lis a

subgroup of G.

2017
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B) Attempt any one.
c) Provethat H N K is nontrivial when o(H) > \/0(G),0(K) > /o(G)
d) Prove that H N K is normal subgroup of H where H is a subgroup of G and N is a normal
subgroup of G.

Choose correct alternative.

i) a = b(mod H), if -—---------—-- .
a) abeH
b) ba€H
c) ab ' €H
d) None of these

ii) If P/o(G), P-prime then -------—----- .
a) G has a subgroup of order P.
b) G need not have a subgroup of order P.
c) G has no element of order P.
d) None of these

i) If G/N is abelian then G is =---------- :
a) Abelian
b) Need not be abelian
c) Cyclic
d) Noncyclic

iv) Which of the following ring is non-commutative
a) <z, + >
b) <1R, +,.>
c) <M,y (1R),+,>
d <Q,+, >

V) Which of the following polynomial is irreducible over the field of integer moduls 2?
a) x2-—1
b) (x?—1)2
o x*+x+1
d) None of these

OD5B6EAEG8E952F8117F292D72F355A3
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2015
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-VI) Examination March/April 2017
Mathematics MAT - 602 (Revised)
Abstract Algebra - 1l

[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.

Q.1 A) Attempt any one: 08
a) If Tis homomorphism of a vector space U onto a vector space V over a field F with kernel W, then prove
that V is isomorphic to U/W.
b) 9,9, —————— Jp€ V are linearly independent, where V is vector space over field F, then prove
that every element in their span has a unique representation in the form
A9 + A0, + — — 14,9, withA; €F.

B) Attempt any one: 07
a) Show thatin F® the vectors (2,1,0), (3,1,3),(5,3,3) are linearly dependent.
b) If Fis a field of real numbers and if V is a set of all sequence of the form(a;,a, — — —a, — —),a; € F,
where equality, addition and scalar multiplication are defined component wise. If W = {(a;, a,, — —
a, — —€V|lim,_, a, = 0}. Prove that W is a subspace of V.

Q.2 A) Attempt any one: 08
a) LetV be afinite —dimensional inner product space, then prove that V has an orthonormal set as basis.
b) If Vis finite —dimensional vector space over a field F and W is a subspace of V,
then prove that A(A(W)) =W.

B) Attempt any one: 07
c) - In the vector space F" for the vectors u = (ay, @y, — — —a,)and 9 = (By, Bay — — —fBy), if (w,9) =
a,B1 + ayB; + — — —a, By, then show that this defines an inner product on F™":

d) If Fis the real field and V is F*®, inner product space , show that Schwartz inequality implies that the
cosine of an angle is of absolute value at most 1.

Q.3 A) Attempt any one: 05
a) 9,9, —————— 9, are ina vector space over the field F then prove that either they are
linearly independent or some Yy is linear combination of preceding ones 9;,9,,— — — — — — Yp_q-

b) If W is a subspace of a vector space V over the field F then prove that A(W) is subspace of V.
B) Attempt any one: 05
c) If Aand B are sub modules of module M, prove that A N B is a submodule of M.

d) If Vis a finite-dimensional vector space over field F and 99, # 9, are in V, prove that there is an
element f € V such that f(9;) # f9,.
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Q.4

Choose the correct alternative:

1) If Wis a subspace of n-dimensional vector space V over field F then
a) dimW =n
b) dimW <n
c) dimW <n
d) dimW =n

2) The length of a vector u is given by ||u||=---------
a) (u,u)
b) (w,u)
o) (u,u)?
d) [(wwl

3) The number of elements in any basis of a vector space R (R) is --------

a) 1
b) 2
c) 3
d 4
4) An orthogonal set of non-zero vectors is =---------
a) Linearly dependent
b) Orthonormal set
c) Basis
d) Linearly independent
5) Every field is a vector space over ------------
a) Itself
b) Vector space
c) Module
d) Ring

2017
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Total No. of Printed Pages:2
SUBJECT CODE NO:- Y-2013
FACULTY OF SCIENCE
B.Sc. T.Y (Sem-VI) Examination March/April 2017
Mathematics MAT-601 (Revised)
Real Analysis-II

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

Please check whether you have got the right question paper.
N.B i) All questions are compulsory.
ii) Figures to right indicate full marks.

Q.1 Attemptany one:

A) a) If Fyand F, are closed subset of the metric space M, then prove that F; U F, is also closed subset of M.

b) Prove that the metric space (M, P) is compact if and only if every sequence of points of M has a
sequence of points of M converging to a point in M.

B) Attempt any one:

a) If I* is the class of all sequences {$,, 3= of real numbers such that Y5> 1|$,,| < . 1f $ = {$,,}5=, and

t = {tp}peq arein 11, show that P($,t) = Yr=11$, — tn| defines metric for [1.
b) Prove that the internal (0,1) with the absolute value metric is not a complete metric space.

Q.2 A) Attempt any one:
a) If f € 9[a,c]and a<c<b then prove that
f € 9lacl fe He,bland [ f=[f+ [ F.
b) Prove that every open subset G of R' can be written as G = UL,,where 1,1, ... .. are finite or
countable number of intervals which are mutually disjoint.

B)Attempt any one
c) If A and B are open subsets of R,prove that AXB is open subset of R?
d) Find the Fourier series for the function f(x)=e* in [-IT,I1]

Q.3A)Attempt any one :
a) If f(x) is expanded in series of sines in the form of f(x) = Y.;7-1 b, sinnx dx, then prove that :

b, = %fonf(x)sinnx dx .
b) If f'(x) = g'(x) for all x in the closed bounded interval [a, b], then prove that f — g is constant
function.

B) Attempt any one :
c) Prove that:

212 % 2x 4m?
NN S fn’ dx < Sovd)

= sinx 9

d) IfT:x — Xisdefinedas T, = x? for all xe [0, ﬂ Prove that T is contraction on [O,ﬂ
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Q.4 Choose the correct alternative:

i. The metric defined by P(x,y) = |x — y| for all x, yeR, the set of real number is called as .....
a. Discrete metric
b. Indiscrete metric
c. Absolute value metric
d. None of these.

ii. Inany metric space (M, p); M and the empty set @ are .....
a. Onlyopen
b. Only closed
c. Both open and closed
d. None of these.

iii. If Aand B are closed subsets of a metric space M. If A < B then .....

a. AcB
b. BcA
c. A=B
d A=A
iv. If fis a bounded function on the closed and the bounded interval [a, b], if ¢ is any subdivision of [a, b]
then f;f(x) dx=.....
a. Lu.b.L[f,o]
o
b. Lu.b.U[f, 0]
o
c. g.l.b.U[f, 0]
o
d. g.Lb.L[f, o]
o
v. A function f is said to be odd function if .....
a. f(=x)=f(x)
b. f(=x) = —f(x)

¢ f)=f@?)
d. fQ) =f(@®).
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