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Note: Long Answer Questions. Each questions carry 6 marks.

1. Differentiate f(x) = Sin [Sin (Sin x)] with respect to Cos x. 6
2. Integrate x* / (x + 1)* (x +2) (x - 1). 6
3. Evaluate J i xsmf dx 6
0 1+Cos~ x
gus— q
Section—B

MAXIMUM MARKS : 12

e oY Sl w | W ge s ¥

Note: Short answer questions. All questions are compulsory.

4. Differentiate f(x) = x tan x with respect to x. 3
5. Differentiate f(x) = % with respect to x. 3
6. Integrate Sin” x. 3
7. Integrate (X°+ 3

X243
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Note: Long Answer Questions. Each questions carry 6 marks.

1. Show that Every field is a vector space over itself. 6

foargd f& &R Ples e daex WY Bl = |

2. Show that every finite dimensional inner product space V has an
orthonormal basis. 6
fearsy & & fAR¥ad fawr arel 3R dsde |9 V & v va spifema IR
BIaT B |

3. Prove that : Rig &% — 6

1+a 1 1 1
bodeb = abcd [l+—+l+lj
1 1 1+c¢ a c d
1 1 1 1+d
Yrs— §
Section—B

MAXIMUM MARKS: 12

e oy Sl we | Wl ge e ¥



Note: Short answer questions. All questions are compulsory.
4. Transform { (1, 1, 1), (0, 1, 1), (0, 0, 1)} into orthonormal basis of R°. 3
{(1,1,1),0,1,1), (0,0, 1)} & Re.& AAFHe IR H 95l

5. Show that the eigen values of the matrix 3

arexland *i

- o O O
S O o =
S O = O
S = O O

6. Find the solution of X, y, z by using Cramer's rule. 3
x+y+z=11
2x—-6y—-z=0
3x+4y+2z=0

7. Show that { (1, 0, 0), (0, 1, 0), (1, 1, 1), (-1, 1, -1)} is linearly dependent set of
Rs. 3
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Note: Long Answer Questions. Each questions carry 6 marks.

1. Define correlation and its measure (Coefficients)
HEaH A 9 9@ Uifd B ufaried & | 6
2. Define measures of Central tendency and its applications, merits demerits
also. 6

|l DI Bl B AYT DI gARl | TAT $HD TAN, T, QNI DI T |

3. Let a, b, ¢, d be four +ve real numbers show that,

a6 a, b, ¢, d IR g THP G@R 2| fewr) fb

(m]z (@be.d)’
4
Wus— ¢

Section—B

MAXIMUM MARKS: 12

e oy Sl we | Wl ge e ¥

Note: Short answer questions. All questions are compulsory.



Write short notes on : wfered # fored |

If afe np=12and npq=8. Then find the valueof n=? p=?,q="?
S @ n=?, p=2?, q=?

If X~N (10, 6) then find the value of its all moments.

Calculate T & |

j—xsm2 xCos x=1

Calculate ST &N —

b 3
J. Sin xCos” xdx="?
a

UGMM-03/UGCHE-11
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Note: Long Answer Questions. Each questions carry 6 marks.
1 .a) Expand Cos! 0 - Sin'? 0 in terms of Cosines by De-Moivre's theorem.
b) Solve the equation (Z%-2)? = (1 +1i)?
a) Cos'® 0 -Sin'® @ ®T PICHT & Ual H fIER &N |
b) THIBROT (22 -2)2 = (1 +i2 P T BN |
2. a) (\/§+i)"+(\/§—i)”:2"“Cos(%] ®I g X | W8l n B &9 Yol AT 3 |
b) Solve the equation by Cramer's rule:
PR fafer & &t BN |
2x—-y+2z=2
x+10y-3z=5
-X+y+z=-3.
3. Solve the equations.

THIHROT BT T PN |



a) x*-6x-4=0

b) x*-10x*+26x>-10x+1=0

W us— §
Section—B

| MAXIMUM MARKS : 12

W oy Sl we | W ve vt ¥

Note: Short answer questions. All questions are compulsory.

4. Find the smallest positive integer so that [i) =1

1-i
5. What is the locus of points Z represents by
| Z-5-6il=4

e FHieRoT 9 Z fogall | Miffa famguer sa X | | Z-5-6i | =4

6. If x, y, z are three positive quantities, then show that
(x+y+z)[l+l+l]>9.
Xy z
AT X, y,z DS A gAAS G B, A g DI (x+y+z)[l+l+lJ>9.
Xy z
7. Provethat An(BUC)=(ANB)U(ANC)Rig & |
8. If o, B be the roots of the equation ax? + bx + ¢ =0 then find the value of

ek
& o, B BT ax2+bx+c=0$11a%a#(i3+i3} BT A ST BN |
a p

9. Evaluate : 2

1T dN —
x+y y+z z+x
y+z zZ+x x+Yy

Z+x x+y y+z

UGMM-04
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Note: Long Answer Questions. Each question carries 6 marks.

1.

Find the shortest distance between the lines -

QI X@rR & dra Bl FETH gR S B | TAT $ABT FHIDROT AT AT D |

x—3:y—8:z—3 and x+3:y+7:z—6
3 -1 1 -3 2 4

also find the equations of the line of shortest distance. 6
Find the centre and radius of the circle through the points.

T gl @ oA arel 9o &1 &= a3 | o |

(-1,0,0), (0, 2, 0) and (0, 0, 3). 6

Find the equation of the cone whose vertex is (1, 2, 3) and guiding curve
the circle x2+y?>+2z2=4, x+y+z=1. 6

(1, 2, 3) vertex dTel ¥ BT AHIGRUT AR =M guiding curve the circle X2 +
y?+z2=4, x+y+z=1.

W us— §
Section—B

MAXIMUM MARKS : 12

e oY Sl we | W ge e ¥



Note: Short answer questions. All questions are compulsory.

4.

Find the distance of the point (1, 2, 3) from the straight line which goes
through the points (-1, 2, 5), and (2, 3, 4). 3

(-1, 2, 5) AT (2, 3, 4) fa=gail A [OR @Tel straight Y& @I (1, 2, 3) fag A
EUISISECA
Find the equation of the plane passing through the line of intersection of

the planes x+y+z =6, and 2x + 3y + 4z + 5 = 0, and perpendicular to the
plane 4x + 5y- 3z = 8. 3

X+y+z = 6 TAT 2x + 3y + 4z + 5 =0 planes & line of intersection | TR+ dTel
plane ®T equation IR |

Show that the plane 2x — 2y + z + 12 = 0 touches the sphere
X2+y2+2z22-2x—-4y+2z-3=0,
and find the point of contact. 3

2x — 2y + z + 12 = 0 plane X2 + y2 + 72 — 2x — 4y + 2z — 3 = 0 sphere &I
touches &R & fe@R | T $HHI point of contact IR |

Show that the lines drawn through the point (o, B, Y)whose direction
numbers satisfy the relation al> + bm? + cn? =0, generate the cone

a(x-o)? + b (y-B)? + ¢ (z-7)* = 0. 3

UGMM-05
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Note: Long Answer Questions. Each question carries 6 marks.

1. Show that a finite group of order n is isomorphic to the additive group of
residue classes modulo n. 6
fe@ri f& n order ¥ finite group isomorphic @I 8 additive group of
residue classes modulon @ |

2. Show that any factor group of a group G is a homomorphic image of the
group. 6
fa@m f& group G &7 @iy factor of group U& homomorphic image BT 8
group oI |

3. Show that the field of rational numbers is a prime field. 6

fa@r & rational numbers @1 field prime field © |

us— §
Section—B

MAXIMUM MARKS: 12

e oY Sl w | W ge e ¥

Note: Short answer questions. All questions are compulsory.
4. Give an example of an infinite ring which is not an integral domain. 3
U& infinite ring S f% T® integral domain &l & T I&TERT < |

5. Show that a sub group of a cyclic group is cyclic but converse is not true. 3



f&@ri f& cyclic group @7 sub group ¥ cyclic 1T 8 f=] converse ¥
TE E

Show that every subgroup of index 2 is a normal subgroup. 3

fe@rd & U&® index 2 &1 subgroup T normal subgroup % |
If the order of a group Gisn. Let a # e € G. If p is Co-prime to n then show
that order of (ar) is n. 3
IS group G #ordern 8 | A a#e e G, AT p; n & Co-prime & d R4g
P (aP) BT ordern T |

UGMM-06
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Note: Long Answer Questions. Each questions carry 6 marks.

1. a) Evaluate:

T Y — lim (Cos x)l/"2
x—0

b) Evaluate : .
lim anx—x
Sk N — +-0| x* tan x
¢) Evaluate:
lim Cotx—Cos x

M Y — . (1-2x)°

2. a) Show that: s 1
x° Sin—
fearsy g =0
- x—=0 Stanx
b) Evaluate: 1
li(rn/z)[Secx—1 5 J
. x—>(r —DinXx
A PN —

c) Let f: R? = R be defined by f(x,y) =

{1 if (x,)#(0,0)
0 if (x,¥)=(0,0)



then show that fx (0,0) and fy (0,0) does not exist.
2 2
3. a) Varify that IS 9T g f(x,y) =x%y + ex y?
oxdy  dyox
b) & @ Verify Euler's relatimatﬁafl(ij
X

U=tan1(%j @ oIy Euler & W= &I IAMMUT B |

T us— §
Section—B

MAXIMUM MARKS: 12

e oy Sl g | Wl ge e ¥

Note: Short answer questions. All questions are compulsory.

4. Compute 4
J.J.3 (3x2y)dydx
qa e — L

5. Compute
J-Z lf‘-3 0 2
. (x+2y+3z)" dydzdx
STd B — o e

6. Evaluate
im 43 +3x2 +5x+6
ST BN —  xoe 5x0 46547

8. Show that y = |loge x| is continuous at x = 2.
fearsy & y = Iloge x|, x=2 R 0T B |
2
9. Show that lim > does not exists
(x,3)=0.0) x“ +y
2 .
@y © im * BT IR 7T B |
(6 —=0,0) 2 4 y

UGMM-07
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Note: Long Answer Questions. Each questions carry 6 marks.
1. Find general, particular and singular solutions of the equation

HAIDBROT BT general, particular oI singular &1 qa |

2. Find the general and singular solutions of p* -4 xy? + 8 y2=0. 6
p®—4 xyP + 8 y>= 0PI general T singular Jam |

3. Using the method of variation of parameters, solve Y!! + a? y = Sec ax. 6
Y + a2y =Sec ax @I parameters @ method of variation ¥ & &N |

us— §
Section—B

MAXIMUM MARKS : 12

e oY Sl w | W ge s ¥

Note: Short answer questions. All questions are compulsory.



If Y1 (x) and Y2 (x) are any two solutions of the homogeneous linear
equation Y + f(x) Y! + g (x) Y= 0 on some interval I, then show that their
linear combination, i.e. Y (x) = C1 Y1 (x) + C2 Y2 (x), where Ci, C2 are

arbitrary constants, is also a solution of the equation on L. 3

Form the differential equation of the family of circles touching the X-axis at

the origin. 3

Solve (3y +2x +4) dx — (4x + 6y + 5) dy = 0. 3
A I — (By +2x +4) dx — (4x + 6y + 5) dy = 0.

Use the transformation x? = u, y? = v to find the general solution of the
equation (px —y) (py +x) =p. 3

(px-y) (py +X) =p FHIGRU & general solution @I HA WA & ford
x2=u,y?=v & transformation BT TINT B |

UGMM-08
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Note: Long Answer Questions. Each questions carry 6 marks.

1. Prove that suprevisor of the set S:{Ll:xe N } does not belong to the set. 6
X+
2. Show that the sequence {Sn} , where s, :1+%+%+ ...... +i’ is bounded and
! n!
emergentand 2 < lim S, <3 6
3. Evaluate 6

. 1 2 X
lim + Fot—
K \/x2+1 \/x2+2 x2+x

Jus— §
Section—B

MAXIMUM MARKS: 12

e oY Sl w | Wl ge e ¥

Note: Short answer questions. All questions are compulsory.

4. State and prove lagrange's mean value theorem. 3
5. If G 4, @ 4 1% 4 % o then show that the equation 3
x+1 x x-1 1



6. Discuss the uniform Convergence of the series 3

E Sin xk , xEla,b],0<a<b<2rx
X
1

7. Iffand g are integrable in [a, b] and f(x) < g(x) ¥ X E [a,b], then prove that

Jj f(x)dx SJj g(x)dx 3

UGMM-09
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Note: Long Answer Questions. Each questions carry 6 marks.

1. Use Bessel formula to find the sales of year 1968 Given that 6
x: 1941 1951 1961 1971 1981 1991 2001
year
Sale 9 15 20 27 39 59 90
In lac

IWRIE el A 1968 H dHeT B &I HAaa A Sale Fabiford |
2. Show that fawr f

A" Sin (a+bx)=(2 Sin g)” Sin[a+b><-|—’:(7z’+b)] 6
3. Prepare the divided difference table for the following data.

fa=1 sifpel & for foases fewe=g diferar &1 g & | 6

X: 0 1 2 4 6

Y: 1 14 15 5 19



W us— §
Section—B

MAXIMUM MARKS : 12

e oY Sl w | Wl ge e ¥

Note: Short answer questions. All questions are compulsory.
4. Describe inverse interpolation. 3
inverse interpolation @I R |

5. Discuss about numerical differences. 3

numerical differences &I faaferd &Y |

6. Evaluate J l dx
0l+x
by any suitable numerical integration formula. 3
(N (N LN C - 1
SFIa HRGA SEHIRH BRIl I S &Y ) Hl dx
X

7. Prove that Ax" =px" for all integrals of n.

RIg X Ax®=px D n & G0 W B oy 3

UGMM-10
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Long Answer Questions. Each questions carry 6 marks.

Define mean square deviation. Prove that the mean square deviation is

minimum about arithmetic mean. 6

it Wy fgem & ot ford | Rig X % ot wrew e <g7aw 81ar &
STafh I8 FHNR 71 9 forar S |

For any three events show that @9 @l & folv g &N The Three
events are 49 geAU 8 A,B,C.

PAAuBuUC)=PA)+PB)+ P(C)- PANB)-PBNC)- P(ANC)
+P(ANBNCQ). 6

Two random variables X and Y have their joint probability density

function given by a1 ITfafE® =RI xTT y BT FIad UGN T+cd e © | 6

2 if O<x<y<l

! (x,y):{o 0.w.

Find out SITd &N |

Marginal pdf of x, x & HHifI® B Held



b)

Note:

p(y<11x<1/2)

W us— §
Section—B

MAXIMUM MARKS :

12

Y IRIT Ue | T e et g |

Short answer questions. All questions are compulsory.

Write short notes on :

ifere faaRor ferd |

Null and alternative hypothesis.

Type I and Type II error.

Level of Significance.

Calculate mean and variance from following data.
AR HEA d GRIROT S0 N |

X. 4 5 6 7 8

f. 2 6 8 6 3

UGMM-11
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Note: Long Answer Questions. Each questions carry 6 marks.
1. a) Show that intersection of any number of Convex sets is a convex set.
fa@m Convex set @ &%l number T intersection BT © |
b) Solve the linear programming by graphical method:
graphical method ¥ linear programming &eT & |
Max Z = 8x1 + 7x2
Subject to
3x1 +x2 < 66000
x1 + x2 < 45000
x1 < 20000
x2 < 40000
x120, x22=0.

2. Solve the L.P. problem by simplex method:



simplex method ¥ L.P. problem &¢T & |

Maximize z =3x1+ 5x2+4x3

Subject to

2x1+3x2< 8

2x2 + 5x3 <10

3x1+2x2+4x3<15

x12>0,

x220, x320

3. a) Solve the minimal assignment problem :

minimal assignment problem &¢T & |

Man — 1 2 3 4

Job I 12 30 21 15
I |18 33 9 31
I | 44 25 24 21
v | 23 30 28 14

b) Solve the transportation problem.

transportation problem & X |

From To Supply
1 2 3
1 2 7 4 5
2 3 3 1 8
3 5 4 7 7
4 1 6 2 14
Demand 7 9 18 34




Gre—

Section—B

T oy Sl we | W g s ¥

Note: Short answer questions. All questions are compulsory.

MAXIMUM MARKS : 12

4. Determine the sequence for the five jobs that minimize the elapsed time. .
Job 2 3 4 5
Machine (Ai) 1 9 3 10
Machine (Bi) 6 7 8 4

5. Solve the grame by graphical method whose pay off matrix is

A B
i I 11 111 v
x1 1 1 3 -3 7
x2 11 2 5 4 -6
6. Solve the L.P. problem by graphical method.
graphical method ¥ L.P. problem && & |
Min Z=3x+ 5y
Subject to
-3x +4y <12
2x -y 2 -2
2x +3y 212
x<4,y22 x20,y=0.
7. The cost of a truck is Rs. 3000/-. The resale value and the running cost are

given as under. Find the most economical replacement age of the truck.

TUdh P P Hed 3000,/ — WUAT 8 Sd(d resale value T running cost I
& T 1 $& P most economical replacement age ST & |



Year 1 2 3 4 5 6 7
Running cost | 600 700 800 900 1000 1200 1500
Resale cost 2000 1333 1000 750 500 300 300

UGMM-12
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Note: Long Answer Questions. Each questions carry 6 marks.
1. a) Construct the truth table of
truth table &1 HEAT X |
i) P=q=[Pv(qar) e qap V)]
i) (pA(@ar)v~((pvq A(rvp)).
b) Differentiate between
R =TT BN |
(i) NAND Vs NoR (ii) Conditional Vz biconditional.

2. Let (L, <) be a Lattice, for any a, b, ¢, € L then show that these inequalities
holds;

i)an(bvc)=2(aanb)v(anc)
ii) av(bac)<(avb)a(ave)

iii) a<ceav(bacg<(avb)ac



3. a) Define the terms : (i) Graph (ii) Union of two graphs (iii) Intersection of

b)

Note:

two graphs.
(i) Graph (ii) S graphs &I |9 (iii) I graphs & Intersection

Define Hamiltonian graph and prove that if G is a simple graph with
number of vertices n > 3. and deg (v) + deg (w) =n for every pair of non —

adjacent vertices v and w, then G is Hamiltonian.

W us— §
Section—B

MAXIMUM MARKS : 12

Y IRIT Ue | I e et g |

Short answer questions. All questions are compulsory.

Define : (i) Complete graphs (ii) Regular graphs (iii) cyclic graphs with
examples.

IqreRyT Hied 9ard (i) Complete graphs  (ii) Regular graphs (iii) cyclic
graphs

Show that the maximum number of edges in a complete bipartite graph of
n vertices is n?/ 4.

Construct the truth table of [(p = q) A (@ = 1)] = (p = 1). @I truth table
%I Construct @ |

Prove that (p A (p = q)) = q is a tautology.

Rig Y|

UGMM-13
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Note: Long Answer Questions. Each questions carry 6 marks.

1. Explain role of Mathematical modeling in investment with examples.

TR Htee B YffaT Faer § SRR & A1 A |

2. Write Law of Kapler's regarding planetary motion. Prove that force acting
on the planet due to sun is inversely proportional to square of distance

between them.

el & I gRfud duer @ frm fod | Rig IR & el 18 R o
It 91 G A DI A B I B AU BT 2 |

3. Determine all real critical points of eachof the following systems of

equations and discuss their type of stability.

T A W gl & oy @R Fwifae O 99 ) iR S e UBR g

2¥eg & fad=emT &Y |

dx dx
a —=x+x b —=x-
(a) 7 y (b) 7 y
—dy=x+y _dy =xy—1

dt dt
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Note: Short answer questions. All questions are compulsory.

4. What is Morkowitz Model. Write limitation of this model.

ARPISACS Hiedl R 8?7 39 Aled @l AR &7 8°

5. What you mean by "Single species population Model."

U ST ST ] qrsel 9 3T T JHSIT 27

6. What you mean by exponential growth model of population.

TR @ TR "o gig Afed ¥ S R |qHs 67
7. What is Mathematical model for air pollution.
I UGHUT HT TR Afser @ 27?
8. What are the limitations of a Mathematical Modelling.
TR Afset @ gRER! ford |
9. Explain mathematical model corresponding to flow of blood and oxygen

transfer.

WA BT g81d TAT SMMFAIST AR BT ITORNY Afedd Il |

UGMM-14



