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Total No. of Printed Pages:2
SUBJECT CODE NO:- L-2011
FACULTY OF SCIENCE
B.Sc. T.Y. (Sem-V) Examination Oct/Nov 2018
Mathematics MAT - 501
Real Analysis — |
[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.
08

Q1 A. Attempt any one:
a) Iff:A—- B and X CA, Y CA, then prove that

fXUY)=f)Uf)
08

b) If the sequence of real numbers {s, };—4 is convergent to L, then prove that {s, };—;
Cannot also coverage to a limit distinct from L.

B. Attempt any one:
c) Define the composition of functions. 07
if f(x)=1+sinx (—o<x< ™)
g(x) = x%(0 < x < ), then find gof
d) Prove that 07
lim 2n X5
n — oo n+ant/z T
By € —§ method
Q.2 A. Attempt any one: 08
a) Prove that a non-decreasing sequence which is bounded above is convergent.
b) If {s,}o=1 isacouchy sequence of real numbers, then prove that {s, };—; is bounded.
B. Attempt any one: 07
Fap e 22X Qs — Ni%p
c) lful—xll U SRS Us =
Then prove that J (ug, uy,uz) =4
d ifu=x*+y2>+2z% wv=x+y+z w=xy+yz+ zx, Show that the Jacobian
uvw) | anishes identicall
a(x,y,2) Y.
Q.3 A. Attempt any one:
a) If 0 <x < 1,then prove that);_,x™ coverage’s FEy 05
1
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b) if Y1 b, coverage’s absolutely and lim,,_, |a”|/| b, | exists, then prove that
n

Y1 @y converges absolutely.

B. Attempt any one:

C) Showthatz ~ Diverges.
n=1n!

d) Showthatz 1/ , IS convergent.
n=1 n

Q.4 Choose the correct alternative and rewrite the sentence.
i) The graph of the function f is the subset of X X Y is the set......

i)

L-2011

a) {(x,f(x)/x €X}
b) {(x,x)/x € X}
¢) {f(x),x)/x € X}
d) {(x,x?)/x €X}

All subsequences of a convergent sequence of real numbers converges to--------
a) Different limits b) infinity ~ c) same limit  d) Zero

If {S,}neq Where s, = (—1)™ then

0 b) -1 c)n d)1

If Y721 a; coverage’s to sthen )72, a; converges to-----------

a) aq b) a, C)s —a, d)s+a,
Yoy @y converges absolutely if-----------------

a) Ya=ia, Converges.

b) Yo-ila,| Converges.

C) Ym=qa, Diverges.

d) Yo-ila,| Diverges.

4BD9652E596EA 722CE4A077DAD3AG06E
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Total No. of Printed Pages:2
SUBJECT CODE NO:- L-2012
FACULTY OF SCIENCE
B.Sc T.Y. (Sem-V) Examination Oct/Nov 2018
Mathematics MAT - 502
Abstract Algebra - |
[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 G Isagroup, H asubgroup of G; for a,b € G is congruent to b modulo H written as
a= b mod H if ab™! € H, then prove thata = b mod H is an equivalence relation.
b) if @ is a homomorphism of G onto G with kernel K, then prove that G/K ~ G

(B) Attempt any one: 07
c) If His subgroup of G, then show that there is a one to one correspondence between the set
of left cosets of H in G and the set of right cosets of H in G.
Ccl Z] such that ad — bc # 0 under the matrix
multiplication. If G is the group of all non-zero real numbers under multiplication. Define
@:G > Gby® [? Z] = ad — bc. Prove that @ is a homomorphism of G onto G. Also

determine the kernel of this homomorphism.

d) If Gisthe group ofall 2 x 2 matrices [

Q.2 (A)Attempt any one: 08
a) If R is a communicative ring with unit element and M is an ideal of R, and if M is a
maximal ideal of R the prove that R/M is a field.
b) For given two polynomials f(x)andg(x) # 0 in F|[x], prove that there exists two
polynomials t(x) and r(x) in F[x] such that f(x) = t(x)g(x) + r(x) where r(x)=0 or
degr(x) < deg g(x).

B) Attempt any one: 07
c) If UandV areideals of aring R, and if
U+V={u+vju e Uv €V}
then show that U +V is also an ideal of R
d) If Ris a ring with unit element. R not necessarily commutative such that only right-ideals
are (0) and R itself, then prove that R is a Division Ring.

Q.3 (A)Attempt any one: 05
a) If G a group then prove that every a € G has unique inverse in G.
b) If p is prime number then prove that J, , then ring of integers mod p is a field.

L-2012 2018
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(B) Attempt any one: 05

Q.4
1)

2)

3)

4)

5)

L-2012

c) If Gisagroup of even order, then prove that it has an element a # e satisfying a? = e
d) Prove that any field is an integral domain.

Choose the correct alternative and rewrite the sentence: 10
The symmetric group S5 of degree 3 has................

a) 6 elements

b) 3elements

c) 1element

d) 9 elements

The set G = {1, w, w?}, where w is a cube root of unity , is a finite group with respect to usual
multiplication then inverse of w2 is ................

a) 1

b) w

c) w?

d) —1

If N is a normal subgroup of a group G then for all x,y € G, we have Nx Ny = .........
a) Nx
b) Ny
c) Nxy
d) xNy

The concept of left and right ideals coincidesin ...........
a) group
b) alelian group
C) ~hon-commutative ring
d) Communicative ring.

Thering (£0,1,2, .., p — 1}, +,,Xp)is afieldsifpis..........
a) 4
b) 5
c) 6
d) 8

2018
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Total No. of Printed Pages:02

[Time: 1:30 Hours]

N.B

Q.1

Q.2

L-2027

SUBJECT CODE NO:- L-2027
FACULTY OF SCIENCE
B.Sc. F.Y. (Sem-1) Examination Oct/Nov 2018
Mathematics MAT - 101
Differential Calculus

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

A) Attempt any one:

a) Show that f'(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
27 — (a? + b2)z e sin(bx + ¢ + nd) where & = tan_l(g).

dxn

B) Attempt any one:

n
c) If cos™?! (%) = log (%) , prove that x%y, ., + 2n + Dxy,., + 2n%y, = 0.
2

X

d) Find the n'* derivative of :y = G0 @x3)

A) Attempt any one:

a) If a function fis (i) continuous in a closed interval [a,b] and (ii) derivable in the open
interval ] a,b[ , then prove that there exists at least one value c € ]a, b[ such that
f®)-f(a)
=== = f(c)

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

xaz+ aZ—nz
ax yay_

For all x, y e the domain of the function.
B) Attempt any one:

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

43D4262DEEOD3506A 7FE2996AESD65DB
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9%u _ x%-y?

axdy  x2+4y2’

d) Ifu=x%tan™! % —y? tan‘li; xy # 0, prove that

A) Attempt any one:

a) Prove that
div(CD]?) = @ divf+ f.grad P

b) Prove that divf and curl f are point functions.

B) Attempt any one:
¢) If f = x2z7 —2y3z%] + xy?zk, findcurl f at (1,-1,1).

d) For every xeR, prove that cosh? x + sinh? x = cosh2x

Choose the correct alternative:

. _ Y L ¥ oAV A
i) If y = sechx, then T35

a) tanhx sechx b) - tanhx sechx c) —cosech?x

i) If y=cos(3x+5),theny; = — — — —
) 3cos(3x +5+ ) b) 3° cos(3x + 5 + 3m)

2
0)3% cos(3x + 5 + = d) None of these

2

i) For all XeR, COS X = ===--==mnmmzuz

d) cosech?x

2 4 6 2 4 6
a) 1- 4> - 4 ———— D1+ +>+5+ ————
2! 4! 6! 2! 4! 6!
x3 x5 X7 x3 x5 X7
LIRS 22 PP IO Dx+5+5-5+-———-—
iv) divr = ---mommee-
a) 0 b) 3 C)2 d)1
V) The gradient of a scalar point function is -----------
a) Scalar point function b) Scalar unit function
c)Vector point function d) None of these
2
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Total No. of Printed Pages:02
SUBJECT CODE NO:- L-2028
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. F.Y. (Sem-1) Examination Oct/Nov 2018

Mathematics MAT - 102

(Differential Equations)
[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 indicates full marks.

Q1 A) Attempt any one: 08

a) Explain the method of solving the differential equation Z_Z + Py = @, where P and Q are
functions of x or constants.

b) With usual notations, prove that

L XV = {x — L.f’(D)}L.V

f(D) f)" f(D)
Where V be any function of x.
B) Attempt any one: 07
c) Solve the simultaneous equations:
dx
? —7x+y=0,
& 2x—5y=
f 2x — 5y = 0.
d) Solve (D? + 1)y = xe**
Q.2 A) Attempt any one: 08
a) Explain the method of solving the differential equation.
WA a4y dy
X W+P1x W-F ————— +Pn_1+x.a+Pny=X
Where P;, P,, ... ... ... B, are constants and X is a function of x.
b) Explain the method of solving the differential equation.
d‘l‘L d‘)’l—l
ﬁ PlTn_{+ ————+4P.y=X
Where P,,P, ,— — — — — — P, are constants and X is a function of x.
1
L-2028 2018
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B) Attempt any one:
a2y _ 5 dy — 5/, x
c) Solve — —2—+y=3.e/2
2 4%y ay — o
d) Solve x“——+5x —+ 4y = x™.
A) Attempt any one:
a) Derive the partial differential equation by eliminating an arbitrary function & from
® (u,v) = 0, where u and v are functions of x,y,z.
2
b) Explain the method of solving the equation of the form % =f(y)
B) Attempt any one:
c) Solve: cos? x Z—Z +y =tanx
d) Form a partial differential equation by eliminating a and b from z = a(x + y) + b.
Choose the correct alternative:
i) The condition for the differential equation Mdx + Ndy = 0 b . to be exact is------
g W _N by, 220 6) 2 N ) Pl
6y_6x 6y_ dx ax_ay ax dy
i) The integrating factor of the differential equation (x2 + 1) z—z + 2xy = 4x? is -----
a) log(x? + 1) b) x2 +1 c) x21+1 d) None of the these
iii) A partial differential equation must contain ----------
a) At least two independent variables b) only one independent variable
c)one independent and one dependent variable d) None of the above
Iv) The particular integral of the differential equation
2V 5 Y g L A
X ax? 2x = 414y =x"1Is )
x x*logx x
a) 5 b) = c) log x d) og 7
V) The partial differential equation obtained by eliminating arbitrary constants a and b
from the equation z= (x+a)(y+b) is -------
8) z2=pg b) 2= p+q gz=7  d)pq=z
2
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Total No. of Printed Pages:02
SUBJECT CODE NO:- L-2033
FACULTY OF SCIENCE
B.Sc. S.Y. (Sem-111) Examination Oct/Nov 2018
Mathematics MAT - 301
Number Theory

[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.

Q.1 A) Attempt any one
a) If aand b are integers not both zero then prove that there exist integers x and y such that 08
gcd (a, b) =ax + by
b) Prove that linear Diophantine equation ax + by =c has a solution if and only if d/c ,where
d=gcd (a, b) If x, , y, is any particular solutions of this equation, then show that all other
solutions are given by

o b A a
x—x0+(a)t y—yo—(a)t
where t is an arbitrary integers

B) Attempt any one
c) By using Euclidean algorithm, obtain integers x and y satisfying 07
gcd(56,72) = 56x + 72y
d) Find L.C.M (143,227)

Q.2 A) Attempt any one 08

a) If n > 1 be afixed integer and a, b, ¢, d be arbitrary integers then prove that
i) if a = b(modn) and b = c (modn) then show that a = c(modn)
i) if a = b(modn),then a* = b*(modn)

b) If P be a prime and suppose that P X a. Then prove that a?~! = 1(mod P)

B) Attempt any one 07
¢) Show that Wilson’s theorem. (P — 1) ! = —1(mod P) is true for P=13
d) Show that 41 divides 22° — 1
Q.3 A) Attempt any one 05
a) Ifn= Plk1 sz2 = — —Prkr is the prime fraction of n >1 , then prove that
P1k1+1 _1 P2k2+1 1 Prkr+1 -1
o= T TR T P -1

b) If P is a prime and k>0 , then show that @(P*) = P*(1 — %)

L-2033 2018
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B) attempt any one 05

c) calculate ©(1001)
d) if nisodd integer, then show @(2n) = @(n)

Q.4 Choose the correct alternatives 10

L-2033

i)

i)

lcm(12, 30) is
a) 30 b) 12 c) 60 d) 120

For any two integers a & b a = b(mod n) means
a) ndivides a+b

b) ndivides a—b

c) ndivides ab

d) none of these

number of possible solution for linear congruence 18x = 30(mod 42) are
a) 6 b) 1 c)4 d)3

If p&q are distinct primes with a? = a(mod q) and a? = a(mod p) then a?? =
a(mod — — — — — )is

P b)q ¢) pq ) P/q

Value of 7(12) is

a) 6 b) 5 )4 d) 3

2018
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Total No. of Printed Pages:02
SUBJECT CODE NO:- L-2034
FACULTY OF SCIENCE
B.Sc. S.Y. (Sem-I111) Examination Oct/Nov 2018
Mathematics MAT - 302
Integral Transforms
[Time: 1:30 Hours] [Max.Marks:50]

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

Q1 A) Attempt any one: 08

a) Provethat f(I,m) = FF(ZI%) where m, | are positive integer.

b) Define Laplace transform and Fourier transform , find L{1} and F(1)

B) Attempt any one: 07
a) Prove that

1 1
J‘ x%dx Xf dx T

1 P
3 (A—xhZ  § (+xhz W2

b) Prove that T (%) r G) r (i) —————— ,T (n—_l) £ 2”(17) , Where n is an integer.

n

Q.2 A) Attempt any one : 08
a) If L{F(t)}=f(s) and
V F(t—a),if t > a;
G(t)_{ 0, ift<a,

Then Prove that L {G (t)}=e~%°1(s).

b) If L {F(t)}=f(s), then prove that
L{"F(0)} = (1) =L
B) Attempt any one :
¢) Solve by using Laplace transform
(D? + 9)y = 6 cos(3t), with y(0) = 2,y'(0) =0
d) Find L {e~%¢[3sin(2t) — 31 cos h(2t)]}

07

1 2018
L-2034
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Q.3 A) Attempt any one: 05

a) If L7X{f(s)} = F(t), then prove that
L Y{f(as)} = %F (2),a > 0.

b) Prove that
f (sint) YA T
t P
0

B) Attempt any one: 05
¢) Find the Fourier transform of
x,if [x] < |

@O =0 S|
d) Find the Fourier transform of f(x) =e”*
Q.4  For each of the following questions four alternatives are given for the answers. Only one of them is 10
correct.

Choose the correct alternatives.

1) The value of ['(4) is

a) 1 b) 24 C)oo d) none of these
2) L{eft"}=—————
a) (5_1)n+1 b) S_n C) sn-1 d) S m

3) The value of ' (%) is

a) 32 b) 64 c) 16 d) none of these

4) The Fourier transform of f(x) == is

X

)<L b) — ) —— d) none of these

s2+a? s2+a? s2—q?

5) The Laplace transform of— (1- sinh2t) is
a
1 N s+1
a) o

) o c)— d) none of these

) 2018
L-2034
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Total No. of Printed Pages:2
SUBJECT CODE NO:- L-2037
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y. (Sem-V) Examination Oct/Nov 2018
Mathematics MAT-503
1) 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.
3) Calculator is allowed.

Q.1A)Attempt any one:

a) Explain “ogive” with suitable example. 08
b) State and prove the formula for mean of combined distribution. 08

B) Attempt any one:
¢) Find the harmonic mean of the marks obtained by 25 students in a class test are given below: 07

Marks obtained | 11 12 13 14 15
No. of students | 3 7 8 5 2

d) Calculate the weighted mean of first n natural numbers whose weights are equal to the squares Q7
of the corresponding number.

Q.2A) Attempt any one:
a) State and prove the additive law of probability. 08
b) Discuss the merits and demerits of mean, median and mode. 08
B) Attempt any one:
c¢) Find the mean deviation from mean and standard deviation of the series 07
aa+da+2d,———a+nd.

d) The mean marks of 100 students were found to be 40, later on it was discovered that a score of 07
53 was misread as 83. Find the corrected mean corresponding to the corrected score.

L-2037 2018
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Q.3A)Attempt any one:
a) Define the following terms: 05
)} Variance
i) Median
iii) Mode

iv) Moments
V) Probability

b) Show that the deviations of values x;, (i = 1,2, ... ... n) from their mean x is zero, f; being the 05
frequency of x;.

B) Attempt any one:

c) Write down the sample space when two dice are thrown, hence find the probability of 05
obtaining a total of more than 10.

d) Find the mean deviation of 7, 9, 14, 24, 26 measured from their arithmetic mean. 05
Q.4 Choose correct alternative of the following: 10

1) The coefficient of variation when variance = 4 and mean =40 is

a) 4 b) 60 c) 7 d) 5
2) If A and B are independent events, with P(A) = 0.5 and P(B) = 0.3, then P(A U B) is equal
to
a) 0.80 b) 0.70 c) 0.65 d) 0.50
3) The median of 10, 11, 12, 32, 45, 50, 2, 11, 10 is
a) 10 b) 11 c) 12 d) 2
4) If a random variable takes at most a countable number of values, then it is called -----------
a) Continuous random variable b) Discrete random variable
c) Bivariate random variable d) Multivariate random variable

5 If f(x) =Kxe ™, (0 < x < o) be acontinuous distribution then, value of constant Kk is
a) 4 b) 3 c) 2 d) 1

OR

L-2037 2018
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Total No. of Printed Pages:2
SUBJECT CODE NO:- L-2037
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y. (Sem-V) Examination Oct/Nov 2018
Mathematics MAT- 504
2) Ordinary Differential Equation 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.
Q.1A) Attempt any one: 08

a) Consider the equation

y' +ay =bx)
Where a is constant and b is a continuous function on an interval I. if x, is a pointin 1 and C is
any constant, then prove that the function

¢(0) = ™™ [ e b(e)dt +c e™™
Is a solution of this equation?

b) Suppose that a and b are continuous function on an interval 1. let A be a function such that
A" = a. Prove that the function.

X
P(x) = e 4® jeA(t) b(t)dt, x,el

Xo
Is a solution of the equation
y'+a(x)y = b(x)onl.

B) Attempt any one: 07

c) Consider the equation
Ly +Ry=Ee™*
Where L, R, E, w are positive constants. Find the solution ¢ which satisfies ¢(0) = 0

d) Suppose ¢ is a function with a continuous derivative on 0 < x < 1 satisfying there
¢'(x) — 2 ¢(x) < 1and (o) = 1. Show that p(x) < 2 e?* —=

2

L-2037 2018
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Q.2A) Attempt any one: 08

a) Obtain the characteristic polynomial for the equation

Llyl=y"+ay +ay=0
Where a4, a, are constants. If ¢, ¢, are solutions of L[y] = 0 then prove that the function

¢ =ci1¢1 + 20,
Is a solution of L[y] = 0

b) Prove that the solutions ¢4, ¢, of L[y] = y" + a,y’ + a,y = 0 are linearly independent on an
interval I if and only if W (¢4, ¢,)(x) # 0,V x € I.

B) Attempt any one: 07

c) Find the solutions of the initial value problem
y"'—=2y'=3y =0, y(0) =0,y'(0) =1

d) Compute the solution ¢ of the equation y”’ + y' — 6y = 0 satisfying ¢(0) = 1,¢'(0) = 0.

Q.3A) Attempt any one: 05

a) If ¢4, ¢, are two solutions of

Lyl=y"+ a1y’ +a;y =0
On an interval | containing a point x,, then prove that

W (g, ¢2)(x) = e™1E50) Wy, ) (xo)

b) Let b be continuous function on an interval I. prove that every solution i of
L[yl =y" +a,y" + a, y = b(x) on | can be written as

Y=y + 101+ 20,

Where 1, is particular solution, ¢4, ¢, are two linearly independent solutions of L[y] = 0

B) Attempt any one: 05

c) Find all solutions of the equation
yII _yl C zy oa) e—x

d) Find all solutions of the equation
y' +4y =cosx

Q.4  Choose correct alternative and rewrite the sentence : 10

1) The solution of the equation y’ + 3y = 0 is
a) ¢(x) =ce b) ¢(x) =ce3*
C) ¢p(x) =3e™ d) ¢(x) =3e*

L-2037 2018
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2) Theequation y' = —a(x)y is
a) Nonhomogeneous b) Homogeneous
c) Both (a) & (b) d) None of these
3) The solution of nonhomogeneous equation consists of
a) Complementary function b) Particular solution
c) Both (a) & (b) d) None of these
4) The characteristic polynomial of y"" +y' — 2y =0 is
a) r’—r+2 b) r2+r+2
c) r’+r—2 d r2—r-=2
5) Which of the following is an initial value problems
a) y'—y=0, y(0)=0  y'(1)=2
b) y"—y=0, yl)=0 y)=1
c) y'—y=0,
d y'-y=0, y(=0  y'(0)=1
OR
5
2018
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Total No. of Printed Pages:2
SUBJECT CODE NO:- L-2037
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y. (Sem-V) Examination Oct/Nov 2018
Mathematics MAT- 505
3) Programming in C — |
[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.
Q.1A)Attempt any one: 05
a) Discuss data types in C language.
b) Discuss character set in C language.
B) Attempt any one: 05
c) Write a program in C to add two numbers.
d) Write a program to represent integer constant on a 16-bit computer.
Q.2A)Attempt any one: 05
a) Explain conditional operators and bitwise operators.
b) Explain logical operators with example.
B) Attempt any one: 05
c) Write the rules for evaluation of expression in C language.
d) Write a program to find the roots of the equation
ax’+bx+c=0
Q.3A)Attempt any one: 05
a) Explain output of integer numbers using printf function with examples.
b) Explain printing of strings with example.
B) Attempt any one: 05
¢) Write a program to read integers.
d) Write a program for getting formatted output of integers.
6
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Q.4  Fill in the blanks and write the complete sentence.

L-2037

a) The words int and float are called the ---------

b) In variables --------- space is not allowed.

c) The complement of relational operator ! = is --------

d) The ---------- contains the format of data being received.

e) The ------- function is used to flush out the unwanted characters.
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Total No. of Printed Pages:3
SUBJECT CODE NO:- L-2074
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. S.Y (Sem-111) Examination Oct/Nov 2018
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) Attempt all questions.

2) Figures to the right indicate full marks.

3) Draw well-labeled diagrams wherever necessary.
Q.1A)Attempt any one 08

a) Find the magnitude and direction of the resultant of any number of coplanar forces acting at a
point.

b) Prove that if any number of forces, acting on a particle, be represented in magnitude and
direction, by the sides of a polygon, taken in order, then the forces are in equilibrium.

B) Attempt any one 07

c) Three forces of magnitudes equal to 1 kg, 6 kg and 9 kg act in the directions of AB, AC and
AD respectively of a square ABCD. Find the magnitude of the resultant force.

d) A partical is placed at the centre O of the circle inscribed in a AABC. Forces P, 6 R acting

along OA’, OB and OC respectively are in equilibrium.
Prove that-
B C

P:Q:R = cosz:cosE:cosE

Q.2A)Attempt any one 08

a) Prove that if three forces of magnitudes P, Q and R respectively acting on a particle are in

equilibrium, then each is proportional to the sine of the angle between the other two.
P . Q R

“sina  sinB = siny

where < (0,R) = a,« (R,P) = pand « (P,Q) =v

b) Prove that the necessary and sufficient condition that a given system of forces acting upon a
rigid body is in equilibrium is that the force sum and moment sum must separately vanish.

L-2074 2018
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B) Attempt any one 07
c) Find the angle between two equal forces P, when their resultant is equal to 2.
d) A force F of magnitude 8 units acts at a point (2, 3, 4) along the line,
x-2)_(-3)_@-4
3 4 5
Find the moment of the force F about y-axis.
05

Q.3A) Attempt any one

a) Prove that the vector moment of the resultant couple of two couples acting upon a rigid body is
the sum of the vector moment of the given couples.

b) Prove that if a system of parallel forces of magnitudes F;, F,, Fs, ... ... ... ..., E, act at some given
n points, then the resultant of these forces act through their centre.
B) Attempt any one 05
c) Find the vector moment of a force F = 7 + 2] + 3k acting at a point (-4, 2, 3) about the origin.
d) Three rods of unequal lengths are jointed to form a AABC. If the masses of the sides a, b, ¢ be
proportional to (b + ¢ — a), (c + a — b) and(a + b — c). Prove that the centre of gravity is
the in centre.
Q.4 Choose the correct alternative and rewrite the sentence. 10
i) If P and @ are the resolved parts of a force R then angle between P and @ is ---------- .
a) 0° b) 90° c) 180° d) 360°
)] Centroid of triangle is the point of intersection of --------- of the triangle.
a) Altitudes b) Medians
c) Perpendicular bisectors of sides d) Angle bisectors
i) Forces forming a couple produces only a motion of ---------- .
a) Translation b) Rotation
¢) Translation and rotation d) Neither translation nor rotation
V) Centre of gravity of the uniform rod is at its ------------- .
a) End points b) Mid-point
¢) End points and mid-point d) All the above
2
2018
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v) If the force P makes an angle 6 with horizontal line OX then resolved part of force P along
(0) QL ——
a) Psin6 b) Pcosd
c) P+sin@ d) P —cosf
3
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L-2147

Total No. of Printed Pages:02

SUBJECT CODE NO:- L-2147
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y. (Sem-VI) Examination Oct/Nov 2018
Mathematics MAT-601
Real Analysis-11
[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

Q1 A) Attempt any one:

a) If G, and G, are open subsets of the metric space m ,then prove that G; N G, is also 08
open subset of M.

b) Let E be a subset of the metric space M. Then prove that the point x € M is a limit point 08
of E if and only if every open ball B[x; r] about x contains at least one point of E

B) Attempt any one:

c) For P (xy,y;) andQ (x,,vy,) ,Define a(P,Q) = |x; — x,| + |y, — y,| show that ¢ is 07
a metric for the set of ordered pairs of real numbers.

d) Let F be the function from R? onto R! define by f({(x,y)) =x ({x,y) € R?) show 07
that F is continuous on R?

Q.2 A) Attempt any one:

a) Let f be a bounded function on the closed bounded interval [a, b]. Then prove that f € 08
R[a, b] if and only if , for each € > 0, there exist a subdivision ¢ of [a, b] such that :
Ulf;o] < L[f;0]+€

b) Iffe Rla,b],if F(x)= [  f(t)dt  (a <x <b)andiffiscontinuous at x, € [a,b] 08
then prove that F'(x,) = f(x)

B) Attempt any one

m oI ’21—:} Compute U[f;0,] and 7

"2n "2n’

a) For f(x) =sinx,l0<x < ™/,)and o, = {0
prove that "™ U[f;0,] = 1

b) Find the Fourier series of f(x) = e* in [—m, 7] 07

L-2147 2018
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Q.3 A) Attempt any one:

a) If Aisaclosed subset of the compact metric space <M, p> then prove that the metric 05
space <A, ¢ > is also compact.

b) If the subset A of the metric space <M, g > is totally bounded then prove that A is 05
bounded

B) Attempt any one:

c) IfT (x) =x? 0<x< %), prove that T is a contraction on [0,%] A

d) Given€> 0, find § > 0 such that [sinx — sinal <€ (Jx —a| < §; —0 < a < ®) g5

Q4 Choose the correct alternative : 10

1) If o is metric, for set m then
a) 2p ismetric  b) 2p isnote metric  ¢) both aand b not true  d) none of these

2) If a homeomorphism from m; onto m, exists , we say that m, and m, are
a) homeomorphism  b) homeomorphic  ¢) isomorphism  d) All the above

3) Every finite subset of any metric space is

a) compact b) not compact c) not complete d) bothaand c
4) f_nnsinnx dx = foralln
a)m b) —m c)0 d) 1

5) If Fis bounded function on the closed bounded interval [a, b] , we say that F is Riemann
intergrable on [a, b] if

) L f=[f o) [° f#["f
offf=f"f=0 A f=-[Ff
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Total No. of Printed Pages:02
SUBJECT CODE NO:- L-2148
FACULTY OF SCIENCE AND TECHNOLOGY
B.Sc. T.Y. (Sem-VI) Examination Oct/Nov 2018
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 i) All questions are compulsory
i) Figures to the right indicate full marks.

Q1 A) Attempt any one 08
a) If Sand T are subsets of a vector space V , then prove that:
i) S c T implies L(S) € L(T),
i) L (SUT) =L(S) + L(T)

b) If U is a vector space and W is a subspaces of U, then prove that there is a
homomorphism of U onto U/W

B) Attempt any one: 07
c) If Fisa field of real numbers and if V is set of all sequence of the form

(ay,ay, ..., ap,...),a; € F.

Let W={(ay, ay, ..., @y, ...) € V|lim,_ a,, = 0 } prove that W is a subspace of V.

d) If Wy, and W, are the subspaces of a finite-dimensional vector space V then show that:
AWy n W) =A (W) + A (W)

Q.2 A) Attempt any one: 08
a) If V is finite-dimensional vector space over F and W is a subspace of V, then prove
that T is isomorphic to V/A(W)

b) If V is finite-dimensional inner product space and if W is a subspace of V, then prove
that V=W + W+t

B) Attempt any one: 07
¢) Invector space F(i) over F define, for u=( ay, ay, ..., ) and v=(By, B, ..., Bn),
(UV)=a;y Bi+ az By + ...+ a, B, Show that F(™ is an inner product space.

d) If A and B are submodules of an R-module M, then prove that:
A+B= {at+b|a€ A, be B } is a submodule of M.

L-2148 2018
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Q.3 A) Attempt any one: ¢ 05
a) Ifu, v eV and a, BeF, then prove that ||au + pv||? = | al? ||u]l? + aB (u, v)+ap
(w,u) + IBI? [[v]I?
b) If S is non-empty subset of a vector space V, then prove that L(s) is a subspace of V
05

B) Attempt any one:
c) If Fis a field of real number ,then prove that the vectors (1,1,0),(3,1,3) and (5,3,3) in

F® are linearly dependent over F.

d) If Vis finite —dimensional inner product space and if {w;, w,, ..., w,, } is an orthonormal
setin V such that Y. |w;, v|? = ||v||? for every ve V prove that {wy, w,, ..., w;,} must
be a basis of V

Q4 Choose the correct alternative: 10
i) If dim VV = n, then the number of vectors in a basis of V is
a) lessthann  b) greaterthann  ¢) equal ton d) none of these

i) The dimension of a vector space R3 over R is
a) 2 b) 3 c)4 d)1

iii) In an inner product space V, the inequality ¥, |(w;, v)|* < |lv||? is called
a) Schwarz inequality b) Bessel’s inequality
c)Triangle inequality d) None of these

iv) The norm of the vector (1,-2,5) is
al b4 )25 d)+30

V) If V is a vector space over F, then elements of V are called
a) vectors b) scalars C) constants d) none of these
2
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