IR Uy VeIl eved Had [asafeney, samsmEre
e (F1a®) BRiEH A= FF 201718

P BIS

Course Code:

P INPH— JferHaH 37 : 30

UGMM-01 (Course Title) Calculus Maximum Marks : 30

Are— (Instructions)
1. Attempt any three questions from section A and Four questions from section B.

Wug I I fhsl qF don Wve 9 ¥ fh IR TSl &I SR Sy |

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words

Bl

TN 1 W 9 db ol ST U7 & 7T I 800 & 1000 Treal F o= 2

3. Ineach of the question No. 4 to 7 there are short answer questions answer should be
given in 200 to 300 words.

Bl

Note:

AT 4 ¥ 7 Y ISR IS 2, RIaT SR 200 9 300 i # fora=m 2 |

g — I
Section ‘A’

e ST g

Long Answer Questions.

fral 9 U & SN 800 I 1000 oreai # ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

IfIrhay 3fdh: 18

Maximum Marks: 18
R~ U8 &l forgay Rig &Y |

State and prove Lagrange’s mean value theorem.

Ifs y= e sinbn a1 fig #IRT & y, — 2ay; + (@2 +b?)y =0
If y=e*" sinbn prove that y, — 2ay, + (a? + b?)y = 0.

ISR
Find :

. N
Sinx

d X
(a) &((Cosx)téln + (Cotx) )

HHARIT THT & FEART A y = log (1 + sinx) &7 fawR ford |

(b) Expand y = log (1 + sinx) by Maclaurin’s theorem.




4. e g B forgax Rig & ?

State and prove Roll’s theorem.

5. = arsafds 99 w9 f: IR 2 IR
f(x)={x @ x aR¥T ¥

0 w9 x 3uR¥g & }

DI AAAT DI A BT |
Investigate the continuity for the realvalued function f: IR = IR

x when x is rational }

fx) {0 when x is irrational
6. afe y = [log (x + VX*> + 1)]?> @9 (yn)0 BT A9 ST BN |

If y=[log (x +Vx? + 1)]’then find the value of (yn)0

7 ﬁ_@_@ 5 x =0 tanxx—:inx _ %
tan x—si 1
Show thatx — 0 w = =
X 2
2 ol
8.amaﬂsmwﬁwﬁﬂwﬁﬁaﬁﬁlﬁawazﬁy=;aﬁmwﬁmaﬁaﬁﬁﬁl
2
Define asymptote of a curve and hence find asymptotes of the curve y = T3
A
0. IR I, = foztannndx ar fewmgy fo 1, +1,., = ﬁ
x 1
If I, = [ftan"ndxshow that I+, , = —
Yrg — §
Section - B
oy RG]
Short Answer Questions. _
JTferpaH 3fd: 12

Maximum Marks: 12

A : P IR uvAf & S¥ 200 I 300 veal F ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. ANRIT YT BT =RTd [0, %] #wa f(n) = x(x-1) (x-2) F=fia sifs |

Verify lagrange’s theorem for the function f(n) = x(x-1) (X-2) in [0, ; ]



2. TR yHT ¥ Rig Ty fh—

2x3  22x*  22x°

X — — e
e*cosx =1+x 3 + a1 o) +
Using Taylor’s theorem prove that
2x3 2%2x*  22%x°
e*cosx =1+ x — + - + -

3! 4! 5!
3. AR I, = [Mtan*x dx 99 <wEd & L, + I, =L1

n—
1

If I, = [2tan*x dx thenshow thatl, + I,_, = —

4- <ra w |
Evaluate.
lim (tanxj
X —> 0 >
x

Discuss the continuity of f(x) at x = a.
5. Ry 3/81 form @1 ST dved f06L dx
1+x

Using Simpson’s 3/8™ rule evaluate f06li+x dx
6- srade ST BN |
Differentiate.

1/
2¢ XCosx | X2
4

1+x

1

7.9 N x> (Sl:x)x_z

1
Sin x\x2
Evaluate: x —>( » )x

8. fag x = 2 & Wy Bar f(X) = 3x4 — 6x2 + 5x + 9 BT Tk Aol @ e ¥ R BN |

Expand f(x) + 3x4 — 6x2 + 5x + 9 in Taylor series about the point X = 2

9. me X = a (t - cost), y = a (t + cost) & RaTfa= &1 AIRET N |
Draw the graph of the function x =a (t - cost), y = a (t + cost)



10. ol y = xN - 1 log x @1 =df srawerm oma @ |
if y =xN - 1 log x, then find nth derivative.
11. wor (log €¥) SN X 7 X & ATver radhel OTidh ST BT |

Find Z—i’ of function (log *) " * with respect to x.
12. sFawret [-3,1] # watd f(X)= (x? + 2x — 3)*® oy ot &1 79T @1 AgdT @I S IR |

Verify Rolle’s theorm for the function f(x) = (x? + 2x — 3)®* in the interval [-3,1]



IR Uy VeIl eved Had [asafeney, samsmEre
e (F1a®) BRiEH A= FF 201718

P BIS P INPH— JferHaH 37 : 30

Course Code: UGMM-02 | (Course Title) Linear Algebra Maximum Marks : 30

Are— (Instructions)

1.

Note:

Attempt any three questions section A and Four questions section B.

Qug I ¥ fhgl IF dr @ve 9 ¥ fB2l IR TS &7 IR QIor |

Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
TS G 1 A 9 Td 41" Sk UST g fHaT IR 800 W 1000 weat H forae 7 |

In each of the question No. 4 to 7 there are short answer questions answer should be

given in 200 to 300 words.
TS R 4 ¥ 7 Y SR TS &, [SdT Sk 200 9 300 we&l H foraem 2

gug — 3
Section ‘A’
<Y IR U3

Long Answer Questions.

fral 9 U & SN 800 I 1000 oreai # ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

IfIrhay 3fdh: 18

Maximum Marks: 18

1. oz V ue Gfid Rfm aRa e ek TV = V91 o X ufafmmr 2 o Rig #1fe
f5 V@ dmr =T & e, T @ g

If V is a finite dimensional vector space and T : V — V1 is a linear map, then prove
that LimV =rank T + nullity T

2. ¥ wuRo T:IR3S 5 IR3, T (X, y, 2) = (X + Y, y-z, 2y + 4Z) gRT ufenfia, & wft
A0S AT qAT AT AT AT BIforg | @ T Ao 87?

Find all eign values and eign vectors of a linear transformation T : IRS — IR3,

definedas T (x,y, z) = (2x + Y, y-z, 2y + 4z). Is T diagonolizatble?




3. 3= QUA HAfe | Afew & A B uREId Sifvie | afe a e b g s goH wafe (V, <
> ) & 31 e o= |l €, ar g P 6

[<a,b>| < [lall [lbll

Define the norm of a vector in an inner product space. If a and b are two linearly

independent vectors of an inner product space (V, < >), then prove that

[<ab>] < [lall [lb]l

4. IfC wy TAT W, DI a1 U AT i afey waife 81 o ffa HIfe & famr (wi + wy) =
famr wy famr wy — famr (W1 N WZ)

If w1 and w» are any two finite subspaces of a vector space V then show that

dim (w1 + wz) =dim wy + dim wz —dim (w1 N w»)

5. <1 g aage A 3R B & forv Rig HIRig

(a) sravy (A+B) = 2/@¥y A + 31Ny B

(b) sremy (AB) = sravy (BA)

For two square matrices A and B show that

(a) trace (A+B) =trace A + trace B

(b) trace (AB) = (trace BA)

6. S0 JrTHAHET Bl o U |Afe ¥ Igud dHIfTY e Rig ST |

State and prove Bessel’s inequality in and Inner product space.

1 1 3
7.3413155'A:(3 2 4)$WWH@TWW®§WW|
3 4 5

1 1 3
Find the eigen Values and eigen vectors of the matrix A= (3 2 4)
3 4 5

o. 7 5 IR?w f o argferfax o 21 S f (g, x2) (1, ¥2)) = 2x1y1 — 3%y, +
3x1Y, + x,v,) ¥ ulfa g1 @ B1{(1,0) (1, —1)}am B,{(2,1) (1,1)}& W& va
3regg P sma sifoig |

3x,y, + x,v,)then find a B, {(1,0) (1,1)} and B,{(2,1) (1,—1)} matrix P with
respect to By and Bo.

Qg — §
Section - B
Y IR g3



Short Answer Questions.
JfYHaH 3fh: 12
Maximum Marks: 12

e : gl IR wel & IR 200 & 300 el H ford |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. fug oI f& affas RMRRA smeg & ¥ TRB® 9ot arafds 2 |
Prove that the characteristics roots of a complex hermitian matrix are all real.

2. AR TIIRZ SRS, T (X, y) = (X + Y, X-Y,Y) eRr ufeiia sfifemmr @ 2, & T &
PIfC (SR) TAT LRI AT DI |
Ifamap T: IR2 - IR3 be defined by T (x,y) = (x + Y, X - y, y) is linear, find rank
and nullity of T.

3. @ e f, IR2 ) FrweR & o &

fx,y) =X -y)2+xy, ,Ex=(x,,%,) and y=(y,.Y,)
= f v fexdig wu 27 g B |
A function f is defined on IR2 as follows:

fx,y)=(x;- yl)2 +X,Y,, Wherex = (X, -X,) and y=(y,;,Y,)
Is f a bilinear forms? Verify.

4. afe V &= F wx dfeyr gafe 59 R & f& s@@r o8 3 Suwafe =81 g, ar gnisy & V
={ o0 }awem@r V & §mr 1@ 2|
Let V be a vector space over a field F such that it has no proper subspace. Then show
that either
V={o}ordim V=1

5. frg @ISy & smegg B 9 P1B P e & aiRfy& Ja 99 &

Show that the characteristic roots of matrix B and matrix p* B P are same.

6. o= § @ uferfReor Y& € s T IR? = 1R2

@) T (X1, X2) = (1+ X1, X2)

@) T (X1, X2) = (X2, X1)

Which of the following is a linear transformation where T : IR? =IR?

@ T (X1, X2) = (1+ X1, X2)

(b) T (X1, X2) = (X2, X1)

7. fag @IfT & @15 W& wuare ey § afe Saa ifienefites gai o S @iffa i
afey wHfe & TR 2 |




Prove that a linear transformation on vector space is diagonalizable if the eigen values of
the transformation are as much equal as the dimension of vector space.

8.afe F droM dAfey &1 Ay §9fte & AU A, n difc &1 97 g ¢ 9 g @ifog fs 1 F X
F-F

et f (X,Y) =X AY wa fgrdia w9 2|

If F is a vector space of column vectors and A be a square matrix of order n

then show that f: F x F -F where f (X,Y) = X! AY is a bilinear form on vector space.

9. g PINTY % T e & M A 1 FHF 81 |
Prove that eigen values of similar matrices are similar.

10. <1 Szl BT FAMAT TR UREINT BIRTT T fawrgy f6 aafid sfaR Aree’ 7199 &1 91
HAT 2 |

Define Symmetric difference of two sets. Show that symmetric differences is as
sociative.

11. 3R f:X > Y wwea gl afc AcX,Bc X @ fRasd f(AUB) C f(A)Uf(B).
Let f: X - Y beamap. Let Ac X, Bc X thenshow that f(AUB) C f(A)Uf(B).
12. 3R "Iolae WY B ITERV & A1 URFTRT HIfTY |

Define inner product space with an example.
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P BIS

Course Code: UGMM-04

P INPH— JferHaH 37 : 30

(Course Title) Elementry Algebra Maximum Marks : 30

Are— (Instructions)
1. Attempt any three questions section A and Four questions section B.

Wug I I fhsl qF don Wve 9 ¥ fh IR TSl &I SR Sy |

g — I
Section ‘A’
MRS R LS|

Long Answer Questions.

sl dI9 9o & SR 800 I 1000 vrsai & fored |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

Iy 3fdh: 18

Maximum Marks: 18

e :

Note:

1. @) =afT a, b, c AN T g=THS €, A q9”Y b

bc ca ab 1
brc c+a a+b 2 (a+b-+c)
(@ If a, b, c are positive and unequal, then show that

bc ca ab 1
btc c+ta a+b 2 (@+b+c)

@) & BTG - x* —5x3+ 7x2 —5x + 1 =0.
(b) Solve :x* —5x3+7x> -5x+1=0

2. (@) fug PIfoe—
X+Yy+2z X y =2(x+y+2)°®
z y+z +2X y
z X Z+X+2y
(@) Prove that—
X+Yy+2z X y =2(x+y+2)°
z y+z +2x y
z X Z+X+2y




@ afe wfiaxo X3+ 3px2 + 3gx + r = 0 & o e o) # 2, O Rig HIRw 5

23=r3pq-r).
(b) If the roots of the equation x3 + 3px? + 3gx + r = 0 are is harmonic progression,
the prove that

20°=r(3pq - 1).

AT Y & o AT & fo FHiaRo & T8 &

X+y+z=6
X-2y+3z2=10
X+2y+22=Q
(i) @1 &1 ST B |
(i) v& sfgda gt 2|
(i) orfwfia &t 21
For what values of A and p the system of equations has
X+y+z=6
x-2y+3z=10
X+2y+AZ=H

(1) No solution.
(i1) A unique solution.
(iii) On infinite solutions.

4 (@) R (z2 —22) = (1+1)%®! g SRR |
Solve the equation (z2 — 22) = (1+i)?

(b) wReH fafr & Brema wiexer 2x3 + 3x2 + 3x + 1 = 0 &7 8 BIVA |
Solve the cubic equation 2x3 + 3x2 + 3x + 1 = 0 by Cardano’s method.

5(a) \HIHRUT dF @ T TS S DI |
X-y+2=0,-3x+y-42=0,7x-3y-92=0dam4x —2y—-52=0
Find all the solutions of the system of equations
X—y+z=0,-3x+y-42=0,7x-3y-9z=0and 4x—-2y—-5z2=0

(b) e arafad x,y,zd v alR x3 +y3 + 23 =8lardAiRg AU B x+y+2z < 9
If x,v,z such that x> + y3 + z3 = 81, then Prove thatx + y + z < 9

6(a) agEd I x* — 2x3 — 5x% 4+ 10x — 3 = 0 &1 &1 HIN |
Solve the biquadratic equation x* — 2x3 — 5x? + 10x —3 =0

(b) 3T NS &4 Yuries d@=m © dr g N



V3+1)" + (V3—i)" = 27*1Cos (=
6
If n is a positive integer then prove that
V3+i) + (V3 -i)" = 2"*1Cos o
6

faN

foTRad FHIBRIT B BT |

7. R & 99 @ wEEar |9 4
Solve with the help of Cramer’s rule the simultaneous equations,
X+y+z =3
X+2y+3z=4
X+4y+9z = 6

8. 60 T & \deToT ® grar AT fob 25 T FEER = H, 26 &7 99=R 99 T, 26 T 9H=R U+ |, 9

arr H g | <=0, 11 i H den T <=1, 8 @t T @ | 291 @R 3 @T 91 99EaR 99 9ed & ol
fa=forRad sma PINTT f6 F9 A &9 Th FHER U5 Ued il &1 G fhasl 2 |

In a survey of 60 people, it was found that 25 people read Newspaper H, 26 read Newspaper T,
26 read Newspaper I, 9 read both H & I, 11 read both H and T, 8 read both T and I, 3 read all
these news paper. Find number of people who read at least one of the newspaper.

_\36
9. Ader B &1 991 o1 ®ifoiv | afe (;Jr—;) =A+iB

. . 1-i\36
Find the values of A and B, if (E) =A+iB

gus — §
Section - B
Y I U
Short Answer Questions.
JATHAH 3 12

Maximum Marks: 12

AT : fF IR U=l & SR 200 I 300 el § ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1.Sin®0 &1 CosO & ual # wad HIRTY |

Express Sin%0 in terms of multiple of Cos®.

23k o, B, Idorx*-3x -6 =09 71 & O at+ B* & A =T HRG|
If o, B are roots of the equation x3-3x-6=0 then find the value of o+ B*.



3.8 P : 7%+ 2.7%-15=0
Solve : 7%+2.7%-15=0

4f5g e f6 AUB=ANB3IR R daa afle A=B

Provethat AUB=ANnBif A=B

5.(1- i3 @1 (a + ib) v ¥ a A |

Express (1—i\@)5 in the form a + ib.

6.3f3 n Te TS Ulie | g, a1 Rig Sy e

(«@—i)n +()Z)n :24+1Cosﬂ

6

If n is a +ve integer, then prove that

N f—\n 441 nIl

— 1) =2 —_

(\@ |) +()3 ) Cos 5
7. f1g #IvT (1 + cosO + isinB)™ + (1 + cos® —isin®)™ = 2“+1cos“g X oS (_1129)

Prove that (1 + cos6 +isin6)™ + (1 + cos® —isinB)" = 2“+1cos“§ X COS (%e)

8. fig it AU (BNC) =(AUB)N(AUC)
Provethat AU (BNC)=(AUuB)Nn(AuC()

9. I a, B FHT 3x2 —2x — 16 = 0 & 7o & @1 a* + B* &1 A9 T W |

If a, B are roots of 3x? — 2x — 16 = 0 then find the value of a* + p*
10. TR |z — 5 — 6i| = 4 & Il ¥ Ffa Z fIguer &1 a1d a1 |
What is locus of the points Z represented by |z — 5 — 6i| = 4

1. wfas s (=3 + V3i) @t g vu o AT

Find the polor form of complex number (—3 + v/3i)
12. f=feRad safaael o ga dIvw | |x — 1] < s; |x]| = 2

Solve the following system of ineqvations. |x — 1| <s; |x| = 2



133 W1, W, 3618 & o+l & a1 Rig #IfTw (1+ 5w? + w?) (1+5w+w?) (5+w+w?) = 64
If w1, w; are three cube roots of unity prove that (1+ 5w? + w#) (1+5w+w?) (5+w+w?) = 64
14. I TBRor ax? -3x +1 = 0 & Uh §el 2+i 81 a1 @ B 719 s7d B |

If equation ax? -3x +1 = 0 has one root as 2+i then find the value of a.



IR Uy VeIl eved Had [asafeney, samsmEre
e (F1a®) BRiEH A= FF 201718

P BIS

Course Code:

P INPH— JferHaH 37 : 30

UGMM-05 | (Course Title) Analytical Geometry Maximum Marks : 30

Are— (Instructions)
1. Attempt any three questions section A and Four questions section B.

Wug I I fhsl qF don Wve 9 ¥ fh IR TSl &I SR Sy |

Note:

g — I
Section ‘A’
MRS R LS|

Long Answer Questions.

sl 9 9o & SR 800 I 1000 vrsai & fored |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

TfHaH 37P: 18
Maximum Marks: 18
Find the equation of tangent at (r1, 61) to the conic

£:1+eco€)
r
6—1 0
aigd YK (ry, 00) TR el B AEeRoT ford |

Find the shortest distance between the Lines "=a+tb adr=C+sd

Rl T=a+th T F=C+sd & 919 B FAaH G ST BN |

Find the equation of the cone whose generating curve s
X2 + Y2 + 72 = a2 and X + Y + Z = 1, whose vertex is
(0,0, 0).

3 BT AHIBRYT foRd FTHHT TARIST ash X2+ Y2+ Z2=a2FM X+ Y +2Z=17%, @1 (0,0,0) |

e[ BT FHIBRUT ST B [STHBT 2NV (1,2,3) © TAT ST DR dTell dsh
Udh g B RTdT THIBIT X2+ y2 + 22 = 4, x+y+z =1 B |

Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle
X2+ Y2+ 72 =4, x+y+z=1.




5. fig AIRTT A efged S+L+5 =19 B & S101 T Wl @
faguer Wl qHae Wax? + b2y? + c22% = (x%y?z%)* BN |

2 2
Prove that the locus of the perpendicular drawn from the centre of the ellipsoid = + % +

a
72

— = 1to the tangle planes isa?x? + b%y? + c%z? = (x%y?z?)?

' -
: 3 -6 -
6. Xaelf T = L2 = 2 qo X2 Y 2T G gwafrs o Y TS e

THANT T PIT |
y;6

: : . . +3
Find the length and equation of the common perpendicular to the ImesX_—4 ===

Z
2
X+2 z—7
and = =¥ ="2"
-4 1 1

7. Ife PSP’ U Wihd &l U AN Sitar &1 df Rig BIfo fb P 3k P? R quidl
a%élﬁmiﬁman‘l(zii“zx) 2| et a1 9 ored & | & BT B
If PSP’ is a local chord of a conic, then prove that the angle between the target at P
and P’ is: tan™1 (Ziinzx

8. g @Y b < %=Acos€+Bsin9 NG %=1+ccos€ B WY HE Al
(A—-e) +B%2=1
Prove that% = Acos6 + Bsin8 the line will touch Coneé =1+4+ccos8if (4A—e)? +
B2 =1.

9. A ry T r, IR & 1T el Uh TN P T bied & dl g dbifoy fd
SRS goT A Boar —2— |

’ 2 2
ri+r;

If two sphere of radii ryand r2 cut orthogonally. Prove that the radius of the common

) where r is the angle between the chord and the axis.

51 2

circleis —= .
frlz+r22
s — §
Section - B
oY SRig U
Short Answer Questions.
BT 3 12

Maximum Marks: 12

A : P IR Ui & S} 200 I 300 el F ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

.1 . . .
1. zraa 7= acosO + bsind. &1 SchHT AT oicd YFcH P ol TS o1d PN |



10.

11.

. . .1 .
Find the eccentricity and length of latus rectum of the conic T acoso + b sino.

I FHAA BT TGO A B Sl (1, - 1, 2) F [oRdT § a1 qHad 2X + 3y - 4z = 8 T 3X -
2y + 32 =6 R oI=aq 2|

Find the equation of a plane which passes through (1, - 1, 2) and which is perpendicular
to the planes 2x + 3y -4z=8and 3x -2y + 3z =6

(a, 0, 0), (0, b, 0), (0, 0, C) T (0, 0, 0). & R ATl el BT AHIDBROT FTT BN |

Find the equation of the sphere passing (a, 0, 0), (0, b, 0), (0, 0, ¢) and (o, 0, 0).

e 2X2 + 2y? + 222+ 2X + 3y + 42+ 22 =0 (-1, -2, 3) R Zoeft &1 AHBRor S Y |

Find the equation of the tangent at (-1, -2, 3) to the sphere 2x? + 2y? + 2z% + 2x + 3y + 4z

+22=0

F{TIT Iy 35T aTel Ud U G & iR ad dle dTel Tl @ Uiees god ol Bean = sifor |
Find the radius of circle of inter-sector of two spheres having radii r1 and r2 and cutting
each other orthogonally.

Mhd BT RWUT I | 22x2 — 12xy + 17y2 — 112x + 92y + 178 = 0

Trace the conic 22x? — 12xy + 17y? — 112x+ 92y + 178 = 0

W§=1+ecoseaﬁﬁwmmﬁﬁﬁmﬁ§mﬁ@uaﬁﬁm|

Find the locus of the point of inter-section of two perpendicular tangents to the conic 5 =

1+ e cosH
sﬁu@a\—ﬂ§+y§—:—z=16zﬁﬁ§ (2,34) TR SF® @RI & FHIGIOT A DI |

Find the equation to the generating lines of the hyperboloid % + %z - j—z = 16 at the
point (2,3,4)

fearey f& qafdg iR fd=gaf (a,0,0),(0,b,0) 3R (0,0,c) ¥ I[ORA dTel el BT
THERT x2 +y2 +z2 —ax—by—cz=07%|

Show that the equation of the sphere passing through the origin and points
(a,0,0),(0,b,0) and (0,0,¢) isx? + y? +z? —ax — by —cz = 0.

fagall (1,2,3) 3R (2,3,5) ¥ O+ dTell AT BT FHIGIUT AT DI |

Find the equation of the line passing through the points (1,2,3) and (2,3,5).

favg (3,1, 11)@%@7:3: 2= 22 R el T o @1 el S i |

3

Find the equation of the perpendicular drawn from the point (3,-1,11) to the line 3 =

y—-2 _ z-3
3 4



12.3f¢ I, m, n &0 Y o R droomd € @ g $Ifg & 12 +m? +n%2 =1

If Im,n are direction cosines of a line, then prove that 12 + m? + n? = 1



IR Uy VeIl eved Had [asafeney, samsmEre
e (F1a®) BRiEH A= FF 201718

DI DS : P INPH—

Course Code: UGMM-06 | (Course Title) Abstract Algebra

JfTHIT I : 30

Maximum Marks : 30

Are— (Instructions)

Attempt any three questions section A and Four questions section B.

Wug I I fhsl qF don Wve 9 ¥ fh IR TSl &I SR Sy |

g — I
Section ‘A’
MRS R LS|

Long Answer Questions.

qle : forgl a9 UTl & SN 800 I 1000 reat & ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

Iy 3fdh: 18

Maximum Marks: 18

1. fe@ri & S8 &7 651 roots Td 3fidell g AHH ARSI & UM & HIUel Bl © |

Show that 6th roots of unity is an abelian group with respect to multiplication of complex

numbers.

2. fe@r fb uRMAd 3fTeell SR UlRersT U wies 8N |

Show that a finite commutative integral domain is a field.

3. fRan f& y& aRfeg semigro%{) Rrad fFR&faxeT 99 aF] 81T 2, T 998 8N
|

oifth $H® Socl I =8l gidl

Show that every finite semigroup in which cancellation laws hold, is a group but

converse is not true.

4. WY & RGN BT 9o T forgar 39 g o |

State and Prove fundamental theorem of group homomorphism.

5. fowrd f& I fAftad <R ST Th Bles BRI |

Show that every finite integral domain is a field.




I g G BT M U TR IUE 81 91 H, G &1 I 8l af feurd fb— (1)
HNG, H & U AW STFE & (2) HN,G &1 Udh IUFE & a1 (3)N, HN &1
TR SUAE ¢ |

Let N be a normal subgroups of a group G and H be a subgroup of G then show that: (i)
H N N is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of
HN.

g FIY 6 afd G e 3ffidell T8 © a1 G| z6) U& Tshid T BN | STaf Z(G), G
& S5 B |

Prove that if G is abelian then G| z@) is cyclic where Z(G) is centre of G.

g PIRNY 6 318 W o9 998 (Z, +) & THaHIRE B8R |

Prove that any infinite groups is isomorphic to (Z, +).

Rig #IvT fh e fAftad s=<iiel °FF U Hhies 81T |

Prove that every finite integral domain is a field.

g — 9
Section - B
Y I U
Short Answer Questions.
JTHAH 3 12

Maximum Marks: 12

e : fH= IR Ul & SN 200 I 300 el F o |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1.

3.

T 3Nl S BT I&TER0T QI AT bl T8l 8l |

Give an example of an abelian group which is not cyclic.

(Zi2, +) & |1 SUAgE! @I ford |
Give all sub groups of (Z12, +)

RIS 99 Bl forgar g o |

State and prove Lagrange’s theorem.

4. RRaEri & G g ¥ g qAT U™ 3/ayd gHII 3fdell BIdT ¢ |

Show that in a group G identity and inverse of an element are always unique in G.



10.

11.

e f: Gy >G.Uh TE AHBId & df e b kernel (f) G1&T U TITHIRI SUHHE
BT |

Let f: G1 =Gz be a group homomorphism then show that kernel f is a normal subgroup of
G1.

I H aszﬁwﬁfﬁawﬁaﬁﬁ@W—o(HK):%

o(H)o(K)

If H and K are finite subgroups of a group G then show that o (HK) = o (HNK)

S £ x-y TAT AB, X & Iudg=d 8 o fd@rd b f(A U B) = f(A) U f(B)
If f: x—y and A, B are subsets of X. then prove that f(A U B) = f(A) U f(B)

T 3 FHE Bl Iarervl 9dr foras 941 SUEHg a1y & |

Give an example of a non-cyclic group whose all subgroups are cyclic.

Rig HIRTT 5 31 gdvT 9gucl &1 U W Ud YT 9gus 8N

Prove that product of two primitive polynomials is also a primitive polynomial.

T DI FHE BT IR0 QIfoTg orae |l SU Fig ahia &8 |

Give an example noncycle group whose all subgroups are cyclic.

Z/p0 & 9 T ST 3ragal Bl STd BT |
Find all zero divisor elements of Z /59

12. ITTERVT AT JFH HAcSTH SIHT DI GRATYT DI |

Define unique factorization domain with example.



IR Uy VeIl eved Had [asafeney, samsmEre
e (F1a®) BRiEH A= FF 201718

P BIS P INPH— JferHaH 37 : 30

Course Code: UGMM-07 | (Course Title) Advance Calculus Maximum Marks : 30

Are— (Instructions)

Attempt any three questions section A and Four questions section B.

Wug I I fhsl qF don Wve 9 ¥ fh IR TSl &I SR Sy |

g — I
Section ‘A’

MRS R LS|

Long Answer Questions.

sl dI9 9o & SR 800 I 1000 vrsai & fored |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

Iy 3fdh: 18

Maximum Marks: 18

. YR THT & fergax Rig |

State and prove Euler’s theorem.

. = | @1 ey Rig o |

State and prove chain rule.

. B f: RZ-R # f (x, y) = /|xylgRr oRaifyd & @ feard f& (1)f, (0,0) W wad 2|
(2) (0,0) W 2NfFH J@He BT RA@ Tl (3) u=(U1, U2), u; #0,u, # 0 R fa|
ITHIT BT 3R A8l g1 (4) (0,0) TR fIaHA-IT F8l B |

Let f: R?2 >R be defined by f (x, y) = \/Ix—yl then show that (i) f is continuous at (0,0) (ii)
The directional exists at (0,0) (iii) The directional derivatives does not to exists along u=
u=(Uz, U2), u; # 0,u, # 0. (iv) fis not differentiable at (0,0).

. Rurt f& <1 9dd ®weaa &1 GaoE ) |@dd BidT 8 | offh $HdT Soal el A8l Bl
=

Show that composition of two continuous function is continuous but converse is not true.

. AT Hed BT I T Bl fergar Rig Iy |




State and prove Euler’s theorem for homogenous functions.

6. a ®I A9 9 H faWIfoa S a1fds SHHT [ohe STfedad 8 |

Divied a into three parts such that their product shall be maximum.

7. fad B uRg @1 forgar Rig ST |

State and prove inverse function theorem.

8. fdm s@dme &I ISRV Al uRFIa BIfoy |
Define directional derivatives with an example.

. dy y*logy+yxY~1

x y — 4b N S CAM A
9. (@) ify” + x” = a” then show that dx . xylixilog
d (x,y,2)

(b) if x=ycosB,y = ysinb, z = z then calculate 47,02

Yrg — ¢
Section - B

oY SRig U

Short Answer Questions. _
JeHaH 3fd: 12
Maximum Marks: 12

A : fH= IR U3l & SN 200 I 300 veal FH oA |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. @R fEx=u+v+w, y=uv+vw+wudem z=u®+v+w-3uvw Wad 78l 2|

Showthatx =u+v+w, y=uv+vw+wuand z = u® + v¥ + w® - 3uvw are not
independent.

2. gﬂﬁ ISR ThN @R fh STevaRel ddhe 3R & & oifdbs g8 Iddba-g 8!
|

Give an example for which directional derivatives exist but not differentiable.

3. R fF UAP AB-II BT Add BIAT § oAb 9dT Seiel ol I Bl © |
Show that every differentiable functions are continuous but converse is not true.

4, fqR | y=sin(eX+1)
Expand y =sin (e™X + 1)



10.

11.

12.

13.

let f: R -R be a function defined by f (x, ) {(H’y) i x# 0} then show that
(L,y)ifx=0
lim [f(x,y)] = 1 but lim f(x,y) does not exists.

=1 W—ff% dxdy

Find [f Si;y dxdy

foRAR BRI— y= log (sin x+ €2)
Expand y= log (sin x+ e?)
T BRI—x > oo(tan,)x?

1
Evaluate Lim x — co(tan,)x?

axy)
d(u,v)

[(x%y2dx + 2x5y dy)®I YN TR& A &N Sef0<x<1,0<y <1 &l |
Evaluate [(x2y2dx + 2x°y dy) by applying Green’s theorem where 0 < x <
10<y<1

afe u="f(y-z z-x, x-y) & ar g IR %+%+%= 0

2
22—
2z

A f= IR® - IR aRARIE £ f (x,y) {;‘332} | afd (xy)#= (0,0) TR (xy) = (0,0) I f,
(0,0) TR FqHAT 8?7

Let f = IR® - IR defined by f (x.y) {’;Z;ﬁ}.f (x.y)# (0,0). If (x,y) = (0,0), is f
differentiable at (0,0) ?

ST BITY | x — 0 %

(1+x)Y*-e
x

If x3+y3=u+v and x? + y? = u® + v3 then find

= 2y 2y
If u="f(y-z, z-x, x-y) then prove that ~+ > +

Evaluate: limx — 0



S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

dId Bls - &g fddp:— JrfSrday 3P : 30

Course Code: UGMM-08 | (Course Title) Differential Equations Maximum Marks : 30

qe— (Instructions)
Attempt any three questions section A and Four questions section B.

Tvs A 9 fedl 9 T2 wvs 9 ¥ fH=l arR ygal &1 Swr <ford |

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

die - frdl N9 o= & S} 800 W 1000 ¥real A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

Aferepan 3i®: 18
Maximum Marks: 18
1. Solve the differential equation.

b GHIHIUT Bl Bl BN |

ax
—=my-nz,—=nz-Ix
dt
dZ—Ix my
dt
2. Show that the differential equation

2 2

2X + Y =1,A
a“+% b2+

is a parameter is self orthogonal.

feary fo saea e
x2 N 2

a® 41 b2

=12 & yrafers 2, Woilfa® 2|

3. Solve the differential equation.

abol THNHIT Bl Bl BN -

dx
— +2x—3y:t,ﬂ —3X+2y= e2t
dt dt




. AAHIOT BT Bl BA BN |

cosx (cosx — sinx siny)dx + cosy (cosy — sinasinx)dy = 0
Solve the differential equation:

cosx (cosx — sinx siny)dx + cosy (cosy — sinasinx)dy = 0

. yrafare faaxer fafsr g1 99 sraea 9fiever & gd &Y

d®y dy 5
TxZ +(1- cotx)—x— ycotx = sin°x
Solve the following differential equation by the method variation of parameters.
d?y
2

dy
TxZ +(1—cotx)—x— ycotx = sin“x

. Wﬂﬁwaﬁmﬁ——+——2y=2cost—7sin t

dx dy
—+—+2x =4 cost—3sin t
dt d

Solve the differential equatlon. — + —t — 2y =2cost—7sin t
dx dy
—+—+2x =4 cost —3sin t
dt dt

. &l DS (Solve): (a) Z—Zsin(x +y) +cos (x+y)
(b) solve (1+y?) dx = (tan™ y-x) dy.

ol dIfSTY (Solve): (a) Z—z+ xsin2y = x3cos?y
x2d2%y 2xdy

(b) dox 2 + 2yleogx +3x
d a d
. & PIFAT (Solve): (a) mxi‘ny = nxilz = ly_inx

(b) x(*+2)p=y x> +2)q=z(x*-y?)



s — §
Section - B

oY S Y

Short Answer Questions.

dic : fo2l I~ 93 & S} 200 I 300 Isal H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. AaDell GHBIUT Bl T DIV | 1+y2+(x_e—mn—1y);i_i:

Solve the differential equation: 1 + y% + (x — e—tan‘ly) % -0
d
2. & BIRY (Solve) p = log(px —y),p =
2
3. ®d BT (Solve) ;ix—z— Z—z+y = xe?sinx

2
4. & DIFY (Solve) xzjlx—}zl—xZ—z+ 2y = x logx

dx dy d
5. &al PIY (Solve) ——= —— = ly—jnx
6. g BT (Solve) ——— =L = £

-2y y y+z y—z

2
7. & DIfSIT (Solve) 3—y= e’coshx y(0) = % Yoat x=0= i

d_

2

Ifpda 3d: 12

Maximum Marks: 12

2
8. &d PIfSIT (Solve) 27— 3x—4y—0and +x+y—0

9. ®d @ISy (Solve) r+ (a+h) & + abt =xy

22 222 _

10. &1 BT (Solve) x 2 Y -
11. Solve the differential equation.
Jqb TGHIBRUT Bl BA B |

Ladx _ mdy  ndz
m(y-2) n0(z-x) (m(x-y)

12. 8 BITAY (Solve) :

dx dy  dz

27 27 222




S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

Eb—h:faﬁg:

Course Code: UGMM-09

?b—ﬁ:f st —

(Course Title) Real Analysis

3ferddy 3w : 30

Maximum Marks : 30

qe— (Instructions)

Attempt any three questions section A and Four questions section B.

Tvs A 9 fedl 9 T2 wvs 9 ¥ fH=l arR ygal &1 Swr <ford |

usg — I’

Section ‘A’
< Sl uv

Long Answer Questions.

die - frdl N9 o= & S} 800 ¥ 1000 ¥real A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

1

fim (L1+x)X —e

1.(a) (@) sd dIfSIT L,

Evaluate

@) afx vM iy

sim (1+x)X —e
x>0

-1/

X

m?) Y, =0, S8l Y, , Y ®T gal abad sfrd &xar 2 |
1/m

() Y+

Y-l/m

where Yn denotes the nth derivative of Y.

3ferepdy 3id: 18

Maximum Marks: 18

M= ox, @t Rig BRI b (- 1) Your +(2n + 1) XYpa1 + (02 -

2x , prove that (x*- 1) Yn + 2 +(2n + 1) Xyns1 +(n°-m?) Y, =0,

2. (®) 3IIHH fo,}, oT&l an=%,$rﬂ13rcm qAT JAferbad c) S BT |

(@) Find the least upper bound and greatest lower bound of the sequence {an}, where

(@) fa@rsy & agea o |, S&l an =

an:

1

n

1

n+1

1

n+2

1
+o——t+—

Qn'

IR 2 |




(b) Show that the sequence {an}, where an = i+ﬁlz +———+%, is convergent.
1 11
3. (?5) AU X+ +x1+5+ xl+§+§ T (x >0) afrard 1 . P WE
DI |
1 11
(a) Test the convergence of the series x + +X1+_ . X1+E+§ . (x>0)

@) #vft x()a, @ fou faahs 2w o1 fawar Rig sifw)

(b) State and prove leibnitz test for the series 3 (-1)"a,

X a

4. (@)@ BT limx >a —
xx_aa

X_.a

Evaluate : limx - a ——

X —a

(@) af& cos™! (%) = log (x)n a1 Rig ST & %%y, + Cn+ Day,yr +

n
2n%y, = 0 W& &I & A&l nafl Aaqdbed 3T Har 2 |
n
If, cos™! (2—’) = log G) prove thatx?y, ., + (2n + 1)xy, 1 + 2n%y, = 0 where y,
denotes the n™ derivation of y with respect to x.

2,2 3,3
5. (@) A x + =+ T4 (x> 0) BY ARG B wgwE B w
BT |
. 22x2 33x3
Test the convergence of the series x + -ttt (x>0)

(=) B B qFAET GG B} bR Rig ST |

State and prove Cauchy’s Mean Value theorem.

6. (@) Ry 5 (a,) ITHFA &l @, = 1+35+5+ .+ I T 2
Show that the sequence {a, }, wherea,, = 1 + % + § + e +% is not convergent.
(@) ag#4 {a, }oEl a, =n—% $1 YAqq dAT Aferbdd dg =Id DY |

Find the least uppex bound and greatest lower bound of the sequence {a,, }, wherea,

1
7'[__
4

7. feEmgd 6 [0,1] @ arafds dEaRT &1 Gy g S|

(@) Show that set of real numbers in [0,1] is un bounded.



OEREZE {%}Wﬁﬂq &1 e PRI |

2
Test the convergence of the sequence. {nzfzn—s}

. 1-2 - 2
8. | PIIY| (a) limx » 0 ———>==

fe@msd & f(x) = sin (1/3x) T 99 (0,1]9ad uR <21 2 |
(b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].
9. wrfl—wTed g &1 foaar g diforg |
State and prove Cauchy mean value theorem.
EUg — 4

Section - B

oY Sl Y3

Short Answer Questions.

dic : fo2l I~ 93l & S} 200 A 300 Isal H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. Teisy f&
1 1 1
Iog[1+Sin x] = x—=x2 xSty
2 6 12
Show that :
1
Iog[1+Sin x] = x—=xP xS St
6 12
2. Wad f(X) & Wad @ fad==n sifsg st
5x -4 , 0<x<l
f(x) =
4x -3 y I<x<2

Discuss the continuity of the function f(x), where

5x — 4 , 0 <x<l
4x -3 ,l<x< 2

3. &Il gy gAY @) Gerar 9 qUrisy f afe X > O, at

Iferpdy 3id: 12

Maximum Marks: 12



xlogloe

1+ QX
With the help of Cauchy’s mean value theorem, show that if X >0,

Ioglo(x+l) = w0 <\

xlogloe

log, (x+1) = 202\
_ 1+0X
4. srgsa {f,}, w8t
fo)=— % _yxeTR
= €
" 1+ n2x2
P FHEAT AP @ it BT |
Test for uniform convergence, the sequance
{fn}, where
fr ()= — 2 wxeTR
= €
& 1+ n2x2

5. afy f @ g, [a, b] ¥ wwmwfaa & 3R f(x) < g (x) V X €[a,b}, at g s f&

12 f(x)dy sjg g(x) dx.

If f and g are integrable in [a, b] and f(x) < g (X) V X €[a,b}, prove that
12 f0dy <12 gx) dx.

6. <unisv f& sof
Cos2x Cos3x

+ L
22 32

Cosx +

IR wX \9d: Wad 2|

Show that the series
Cos2x Cos3x

+ S T
22 32

Cosx +

Converges uniformly on IR.

23 224 225
7. a*m‘s?i fo— excosx=1+x_i__x_ x o

3! 4! 5!
3 2,4 2,5
Show that e* cosx = 1+x—%—24—"‘—25"‘ + ..
e1/X_e—1/x
8. B f(x) = vyl X # 0. ® ¥ad & fadg=r g
el/x_e—l/x

Discuss the continuity of the function f(x) = s 0 X7 0.

9. A Y. — x>0 P GEHHEAT AR BT S BIIY |

n=1,n1+nx2)’



Test for uniform convergence the series Y.._; m x=0

10.]MEY & (1 - %) +x(1 —x) +x2(1 —X) 4+ ... [0,b] H H [<] WHAG: HaAq
2|
Show that the series (1 — x) + x(1 — x) + x>(1 — x) + *- ... ..... [0, b] converyrs uniformly
inif [<].

11. 3¢ ag,ayg, ........a, 39 YPR ddfdd G&IQ & fd n“—fl+‘jl—1+“7= 0 at
qunigd & Efidvr agx™ +a;x" 1+ -2, =0 BT HH 4 HH U o 0 dAT 1
@ da 7 2
If ag,ay,.......a, be real number such thatn% + ‘;—1 4o aT” = 0 then show that there

exists at least one root of the equationa (x" + a;x" ! +---..a, = 0 between 0 and 1.

12.39f f: [a,b] » E! ¥ AT wardfed & df Rig T AMf: [a,b] > EL A > 0 3R
2, ot Qe wefa @ qen [0 Afm)dx = A [ f(0dx.
If function f : [a,b] — E! be Rirmann integrable, then prove that Af: [a,b] — E,A > 0
is fixed is also rirmann integrabl and fab AMf(n)dx = A fab f(x)dx.

13.fe@mgd (Showthat) e*cosx =1—-x— =——-"— - “—— — — — — —

Showthatt e*cosx =1—x — — — " — -~

14, SO Y cosiiiqu—l) D arfraTRar & wirg a9 |

. f 1
Test the convergence of the series ), COSifEQE).

x€" —log (1+x
15. od ®Ifore | x - 0 x%( )

x €™ —log (1+x)

x2
16. fe@rsd & IR W9 Iga wg=adl &1 FAgd s |

Show that arbitrary union of open sets is open.

Evaluable: x — 0



S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

Eb—h:faﬁg:

Course Code: UGMM-10

?b—ﬁ:f st —

(Course Title) Numerical Analysis

3ferddy 3w : 30

Maximum Marks : 30

qe— (Instructions)
Attempt any three questions section A and Four questions section B.

Tvs A 9 fedl 9 T2 wvs 9 ¥ fH=l arR ygal &1 Swr <ford |

T‘ﬁE :
Note:

following data

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

frdl N9 o= & S} 800 W 1000 ¥real A ford |

All questions are compulsory. Each question should be answered in 800 to 1000 Words.

Fferpad d: 18
Maximum Marks: 18
1LATRI~ fafr &1 Swalhr axa e et Polynomial @1 wa & Wl fad

A 3ffpsl Bl BT AT A Bl |

Applying Lagrange’s formula, find a cubic polynomial which approximates the

X

-2

-1

Y(X)

-12

-8

3

2fe A 29 x AT ¥ B GEAT A ° BT AF IATd DY oId x = 0.644 &I

From the given table of X and e, find the value of e
when x = 0.644.
X 0.61 0.62 0.63 0.64 0.65 0.66 0.67
y =¢e"|1.840431 | 1.858928 | 1.877610 | 1.896481 | 1.915541 | 1.934792 |1.954237

3R fafr @ foa =& gfiexen & 8o B |

Solve the following system of equations by cramer’s rule :

2x+ y+ z =10
3Xx+2y+3z =18
X +4y+9z =16

X




4. (®)geurisy & gea—vwaq fafr ¥ ez o wife a1 2

Show that Newton-Raphison method has a convergence of order two.

5. faar & (Given)
X 1 2 3 4 5 6 7 8
f(X) 1 8 27 64 125 | 216 |343 |[512
ST BT (Find) f (7.5)
6. NI fafer ¥ arevsl & HAE wad A+ F1ad B |
Using Lagrange formula for interpolation and
X 0 1 2 3 4
f(x) 3 6 11 18 27
TAT Bl Bl F1d B | find the function (fx).
7. Hieiqw fafyr gR1T 99 &1 ga Iy |
Using simplex method solve the problem.
Max Z = 2X; +5X, + 7X3. Subject to  3X;+2x,+4x3 100
Xy+4xo+ 2%, < 100
Xi+Xxo+3x3 < 100, X1 =, X, =0, X3 =0.
8. CI~UYICY{ Y3 ®l & PIT |
Solve the transportation problem.
To
From 1 2 3 supply
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

9. AW THIFI 9T $I & BIfAY |

Solve the minimal assignment problem.




Man— 1 2 3 4
Job |
l. 12 30 21 15
. 18 33 9 31
1. 44 25 24 21
V. 23 30 28 14
wrs — q
Section - B
oY SN g

dic : fol IR g3l & S} 200 A 300 Isal A ford |

Write any four questions. Answer should be given in 200 to 300 Words.

1.W$%ﬁﬂqﬁmmﬂff-5exdxmqﬁaﬁﬁl

Note:

1
Evaluate the integral J12'5exdx by Simpson’s grd rule.

Short Answer Questions.

fdpda dd: 12

Maximum Marks: 12

2. e AHA fafdr | /33 &1 A9 S¥Fed @ IR ©IHF a& 91d B |

Evaluate /38 by Newton - Raphson method correct to four decimal places.

3ifeq ¥ yfaers ara fafsr & wwsmy |

Explain the inverse power method in matrix.

4RI~ @ A1E 919 999 $) AT DY |

Explain Lagrange’s mean vlaue theorem.

5 ATRI~ST ST fAfy &1 STANT b Bl &I WHy fed T 29 A

STd B |

Using Lagrange’s interpolation formula, find the form of the function fromt he given

table :

0

Y

-12

12

24

6. qfcag &1 yfoeny sma X -

Find inverse of the matrix :

5 -2 4
A=| -2 1 1
4 1 0




10.

11.

12.

13.

14.

A I gAY faRag qonm Rig S |

State and prove intermediate Value them.

aﬁai’rﬁlt{fl d dx fRrroas & 1/3 3k 3/8 frraw 9

0 14x2
dx

ol
Find |, —
Soi—ggl fafr 4 y &1 SO da SIFIY o9 x=0.1 T21 x=0.2 AR A1
2 frx=0 W y=1 qeam L=x+y

dx by using simson’s 1/3 and 3/8.

Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0
when y=1 and j—z =x+y

e el fafr @ yfaam™ sregE |ra SIifY o9
2 -2 4

A=|2 3 2]

-1 1 -1

By LU decom position method Find invrse of the matix when

2 =2 4
A=|2 3 2
-1 1 -1

famar =T o ford |

Write the sales man problems.

Qo fafsr & syAiv &1 ford |

Explain applications of game theory.

AR fad & STAT b R |

Write uses of operation research.

TSI U3 @ BN fafdr & ausmsa |

Explain Hungnrium method for assignment problem.



IR YW eIy <ved Yaa fwafderne™, samEKR
e (FTa®) BRiEH A= §F 201718

(July-2017 and January-2018)

P DTS : B Midm— TlRmdr 1d e 3TfermaH 3 : 30

Course Code: UGMM-11 | coyrse Title - Probability & Statistics | Maximum Marks : 30

Note: Attempt any three questions section A and Four questions section B.

Alc— @re 3 9 fh=i 99 dor @ve 9 ¥ sl IR Ul &7 SR S |

gug — I
Section ‘A’
<Y I U3

Long Answer Questions

qle : forgl 9 Ul & Sk 800 I 1000 Taf ¥ ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

IfIhdy 3ich: 18

Maximum Marks: 18

1 95— & IR H FEl B | qAT PIO—RRET Fowas quiie qar WRRAT
FEEHEH UiTh & aN H AR |
Discuss about the correlation also define Kkarl-pearson coefficient & Spearman
Correlation coefficient.

2. Yl SFH el B aR H Tl PN AT YW IR Dewd A B IR H AT qaqr |

Discuss about the moment Generating function and also define first four central
moments.

3. d=rg YHE THT Bl 991 3R g B |

State and prove Central limit theorem.

4. fo T rpel A AR b |
Calculate variance from the following data




Cl 0-10 10-20 20-30 30-40 40-50

f 12 21 45 30 10

. ORI USRI Tl UM §ed & MYl SHd Held & aR | a4i a |

Discuss about the mathematical Expectation. Also find the moment generating function
of normal distribution.

. I T el O Aty ATl |

10.

11.

12.

13.

Calculate mean from following data

C.l. 0-10 | 10-20 20-30 30-40 40-50
f 9 14 26 20 12
SR 3Tl &I AGG H ATARE UMD DT |
Calculate co-relation co-efficient from given data
X 68 69 64 59 63 61
y 58 52 56 52 41 49

g @ | (Prove that)

P(AUBUC)— P(nNBNC)

= P(A)+ P(B)+ P(C)— P(ANB)—=P(BNC)— (ANC).

g ¥ | (Prove that )

AT AR BT 9a AR Rig Y |

State and prove chebeshev’s inequality.

P(ANnB/c)+P(AUB/C) = P(A/C) + P(B/C)

FEEHH U 1 DT A Fad —1 AT +1 & §1d &1 il I8l 27
Why does coefficient of correlation (r) always lies between -1 and +1?

el eTferay # 53 AR & B BT UIRedT S HIFTY |
Find the probability of getting 53 Sundays in a leap year.

Rig BIfSTg—
Prove That:

Ne, + Mgy =N + 1Cr+1



gog — §
Section - B
Y I U
Short Answer Questions
NMeHH 3p: 12

Maximum Marks: 12
e : fF= TR el & SR 200 I 300 weaT H fored |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1. <fera ¥ ford |

Write short notes on.

(a) Sl gBd H&T 1 |
Weak law of large numbers.

(b) ORI TR |

Mathematical Expectation.

2. e x~B (12, 1/4) T9 910 AT TARVT BT A apred |
If x ~B (12, 1/4) then find the value of mean & variance.

AR T4 Th S b IR H qadr |

Write a note on t- test and F-test.

4. TowHar Ud wepadl & IR H =&l B |

Discuss about skewness and kurtosis.

@

5. 3Mgfed AR & IR ¥ qand |
Write a note on Frequency- distribution.
6. od f-geM (Y & IR H TR |
Write a note on Randam Sampling method.
7. A x~B(10,7) A1 f§ue de7 & WA vd TR 0 BN |
If x~B (10, i) then find out the mean and variance of Binomial distribution.
8. Uk & & aR ¥ g A1 & SHhT A UG YAl Al Sl b |

Discuss about the Geometric Distribution, also find the mean and variance of geometric
distribution.

9. hIf~dd Y doAT I hife IR Gferg fewof forg |



Write a note on Critical region and degree of freedom..

10. 71 WR fera fewoh fora—(Write short notes on)
a. Arfemar W (Level of significance)
b. TR®HT & UHR (Types of Hypothesis).

11. BSI9 UIRIhdl & IR H gdr) |

Discuss about the conditional probability.

12. If< x ~ B (15, 1/2) @ AT U4 YAROT ST DN |
If x ~ B (15, 1/2) the find mean & variance .

13. AfE x ~ N (20, 12) AT 1 X P(x <5) & P(x 3= 10)
If x ~ N (20, 12) then find P(x<5) & P(x 3 210)

14. IqGF TG URGF TRl H 3fdR ST |
Distinguish between dependent and independent events.

15. R1g @¥ | (Prove that )
P(AU B) = P(A) + P(B) - P(A/B)



S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

dId Bls - &g fddp:— JrfSrday 3P : 30

Course Code: UGMM-12 | (Course Title) Linear Programming Maximum Marks : 30

qe— (Instructions)
Attempt any three questions section A and Four questions section B.

Tvs A 9 fedl 9 T2 wvs 9 ¥ fH=l arR ygal &1 Swr <ford |

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

die - frdl N9 o= & S} 800 W 1000 ¥real A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3ferepdy 3id: 18

Maximum Marks: 18

1.drda fafer gRT U &1 ' W |
Using simplex method solve the problem.
Max Z = 2X1 + 5X2 + 7X3
Subject to 3x; + 2x; + 4x3 < 100
X1+ 4X2+ 2x3< 100

X1+ X2+ 3X3< 100, X1 >, 0, X, >, O, x3> O.

2. a9 T 99 &I & BN |

Solve the minimal assignment problem

Man— 1123 |4
Job 12 130 |21 | 15
\L |18 33 9 | 31
1| 44 |25 | 24| 21
IV| 23 30|28 14

[




3. gfradgs wfc & IR 7 fawr 4@ qarsd -

Explain the Euclidean Space.

4. v<l & gREIfa &) aar=r &Y | (Define and explain the terms)
(®) Afgaa &1 Fopa (Invrse of Matrix)
(@) wl® ax(Slack Variable)
() 9g TAT a1 GY=ad (Bounded and unbounded set)
5. 9 &1 gd fa@dx 38 & &) | (Write down the dual of the problem and solve it)
Minimize Z= 2X1+3X+5X3
Subject to 5X1+6X2-X3< 3
-2X1+Xo+3X3 < 2
X1+5X2-3X3 < 1
-3X1+3X-7X3< b
6. Solve the cost minimizing assignment where cost matrix is given by-

ms mo ms my
J1 2 5 7 9
Jo 4 9 10 1
J3 7 3 5 8
Ja 8 2 4 9

7. Yfyadaa aafle & 9N ¥ fawr 4 qasd -

Explain the Euclidean Space.

8. ®fm ax fafer @ 3| aviw & |
What is Artificial Variable Method? Explain it.

9. gRaed wu=T o) fafdrse 9= & IR § 9ard |

Explain about the Special Structure of the Transportation Problem?

g — q
Section - B
oY Sl g3
Short Answer Questions.
AfrHad 3PH: 12

Maximum Marks: 12

dic : f&=2 I~ 9l & S} 200 ¥ 300 Ieal # forel |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. ITRIE Aad & ST o ford |

Write uses of operation research.



. 13 9 @ fav S99 fafer & gusm |

Explain Hungnrium method for assignment problem.

. 9Od faftr & suaT ol ford |

Explain applicationof game theory.

. UTfhde fafer @ wove @9 &1 g BN |
Solve the LPP Problem by graphical method.
Max Z = 8X; + 7X5
Subject to 3x; + X2 < 66000

X1 + X2 < 45000

X3 < 20000

X2 < 40000, x; >, 0, X; >, O.

. fasar gawar &1 fod |

Write the sales Man problems.

. e for |
Write short notes.
(i) fofiaer &a
Feasible solution
(if) YTS¥el qAT 3 Bl
Primal and Dual solution
(iii) &1 =T H Afrwaq a9 G9=T |

Optimization problem in two variables.

. TT®h §RT 8 &— Solve by graphical method.
Minimize Z=20x+10y
Subject to X+2y< 40

3x+y < 30

4x+3y < 60

8. fa@m (Show that) S = {(x,y): 3x% + 2y% < 5} is convex set.

feEmy (Show that) S = {(1,2,3),(—1,1,2),(2,4,6)} is Linearly dependent.

e g 9 SRy d9d 91 SwAifar &1 fad |

Write uses of operation research in life science.
g @it & o Was iomE g9 @ gt gaTa gl $1 9=Ed IS
T YA Bidl 2°
Prove that all feasible salutation of Linear Programming Problems is convex Set?
. Sefad aiad aur e wAfkeat Wt fewelY ford |
Write the short note on Hyper Plane and Half Spaces



S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

Eb—h:faﬁg:

Course Code: UGMM-13

?b—ﬁ:f st —

(Course Title) Discreet Mathematics

3ferddy 3w : 30

Maximum Marks : 30

qe— (Instructions)

Attempt any three questions section A and Four questions section B.

Tvs I 9 fedl 9 a2 wvs 9 ¥ fH=l arR ysal &1 Swr <ford |

diec ;. oS 9 gzl & S} 800 ¥ 1000 Tsal A ford |

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

1. e ford:

(i) @ffSda |ais=

(ii) yfar SqrEvor

(iii) @vs uq faawor|

Writ short notes :

(i) Logical connectives
(ii) Counter examples
(iii) Partitions and Distributions

2. Ngd it IH=q FAT 8?7 S<IEVT & A1 ford |

What is Linear Homogenuous recurrence explain with examples.

3. gH=] fasar & 99w R SIET S W1 TS e fod |

3ferepdy 3id: 18

Maximum Marks: 18

Write a Note with example on travelling salesperson problem.

4. (®) 39! Agar ar¢ 991 | (Construct truth table of the following)
(i) (PAQIV(~PAQ)v(PAvQ)v(~PrvQ)
(i) (PvQ)AR & (P AR) (QAR).
(@) afe (B,+,.) & gferaq srcoiar 81 ai Rig ax:
If (B,+,.) isaBoolean Algebra then prove that.
() A.(atb) = a (ii) a+(a.b) =av a,be B




5. (@) Ifr AT 9 &I V dAT A & Hiue gRATRNT |

Define a Boolean ring for the operations.

(@) dRATS Bad A 74 B 8 -
To use Karnauff map to simplify.
X=A'BC + AB'C+ABC'+A'B'C'

6. (@) feEmrd & r IR Yol &1 (UG | faqifsa s

Prove that the product of r consecutive integers is divided by r!

(@) uR=fa ¥ - (Define the terms)

a) difadd daifewiad (Logical Quantifiers)
b) Jgax dAT =ffice== UT® (Euler and Hamiltonian Graph)
c) osT UT% (Connected Graph)

7. Let (L, <) be a Lattice, for any a, b, c, € L then show that these inequalities
holds;
Dan(bvec)>(aanb)v(ansc)
iav(bac)<(avb)a(avc)
ij)a<coavbac)<(@avb)ac

8. /1 @1 gerfsy— (i) Graph (ii) g7— graphs @7 @ (iii) |1 graphs @T Intersection
a) Define the terms : (i) Graph (ii) Union of two graphs (iii) Intersection of
two graphs.

b) Define Hamiltonian graph and prove that if G is a simple graph with number of
vertices n 3 3. and deg (U) + deg (w) 3 n for every pair of nonadjacent vertices v and w ,
then G is Hamiltonian.

9. SRRVl & A1 URHATNT & |
®) (i) SRR ®wa (i) SEITWN (i) g9 va agda ame
Define and example of the following terms
(1) Generating function (ii) Diagraph (iii) Planar and non-planar graph.
(@) ffEciEE U6 &1 SaEIUT & W gRATRvT 3 |

(b) Define Hamietonian graph and give an example.

v — §
Section - B
oY SN U
Short Answer Questions.
AfrHad 3PH: 12

Maximum Marks: 12



e : fodl aR gl @ SwiX 200 | 300 vsal H ford |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. fife9 sia g &) @ o |

Explain Pigeon-Hole principle.

2. OgdT ARufl 9914 |

Construct the truth table of

(PVQ) A (QVR) A (PVV Q) A ("W PVQ) A ("W RVP)
3.Rrg & fo N +Nc = n+1Cr fl

Prove that N +Nc_ = n+lc fl

C (xyt+ xyY (y + 2+ w) (xy) @1 circuit R gm |
Draw circuit diagram of (xy* + x'y") (y + Z* + w) (xy).

SN

5. UCHET 1% P SIEIOT B AT AT BN |
Explain with example of Hamiltonian graphs.

6. SIRfET B WX Ta Alc ford |

Write a note on generating functions.

7. X FHHROT B &l BY: Solve the difference equation.
Ayyy —70,,1 —8a, = 27.7°2

8. SaIENYl ® HIY SHa-Id—<s UTh &l yRTINT o |

Define adiconnected graph with example
9. few@m™d (PvQ)vR < Pv (QVR).

10. f&@T@— Show that in Boolean Algebra for x,y,z€B
(xvz!)) A(y'vZ)! = (xtvy)az!

. 1
11. fe@md (Prove that) = n¢, = B, ~

12. SSTENT © A1 95N Us &l gRufyad & |

Define a complete binary tree with an example.



S} U< Yoy cved Jad fazafdemey, sarsee
fagm (Fae) srfeH Ffe=ma a3 2017—18

dId Bls - &g fddp:— JrfSrday 3P : 30

Course Code: UGMM-14 | (Course Title) Mathematics Modeling Maximum Marks : 30

qe— (Instructions)
Attempt any three questions section A and Four questions section B.

Tvs A 9 fedl 9 T2 wvs 9 ¥ fH=l arR ygal &1 Swr <ford |

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

die - frdl N9 o= & S} 800 W 1000 ¥real A ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

3ferepdy 3id: 18

Maximum Marks: 18

1. R fed @ 87 fawr 9 fad |

What is Mathematical modeling, explain briefly.

2. 91 YgEUT 91 27 MU ey @ 27 SIS @ 9 9 |

What is air-pollutions? What is Gaussian model of Dispersion? Explain with example.

3. fgudia 9@ fAed i 22 39 49 ¥AT 9 disd 2° SHBI HI & Ud
GRAT BT 872

What is two species population models? How we formulate the model? What is the
solution and how we interpretate it?

4. fag afore fo axer amad wfa o smad &ra ™ w® R exar 21

Prove that in a simple harmonic motion the periodic time is independent of amplitude.

5. fr=faReaa gl @1 s 1 (Explain the following terms):
a) Smyfd wer (Supply function)
b) HIT Wes (Demand Function)

¢) Sdres %l (Production Function)




6.

10.

dic

ol Atsd & e Ay 7 ST @ 9 9 |

Explain role of Mathematical modeling in investment with examples.

Tl @ fa aEtad duer 1 fad | g a1 $ fedl 98 ) aH
Il 91 g A SUD O & T D FopATUTdl Bhar 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.

faggor & wta fAeel &1 fad=a=m sifso |

Discuss Gaussion model of distribution.

dd g 1 27 < |Afdadl & AN ©d 9 AYST |7 dredd 27
ISIER0T & AT dai |

Describe game theory. What do you mean by two person zero sum games. Explain with
example.

= fd & v @ foy g9w e fag a0 &Y SR S50 9aR 9
i &Y fadasm & |

Determine all real critical points of each of the following systems of equations and
discuss their type of stability

a) Z—j=x+xy D) =x—y

s — 9
Section - B

oY Sl g3

Short Answer Questions. )
AfrHmad 3dH: 12

Maximum Marks: 12

: fH8l IR YTl & S} 200 9 300 sal H ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1.

2.

3.

4.

<A & THaHNT & a9 B fad qon saa) aRAWR ford |

Write Newton's law of gravitation and its limitations.

fo<f Aisal @ 39 U9 < W) U@ Ae fod |
Write a short note on solving and interpreting a model.

Pl SIA S-aEdT dfsd &7 2 |
What is single species population model.

sfusfirea «ar 87 Sarevur T |

What is Epidemics, give example.



10.

11.

12.

13.

14.

9IGR Aol RIT 87 IR0 3 |
What is market equilibrium, give example.
Aieidle dfsd 1 AT W |
Explain markowitz Model.

Udh Wd AR fAieel &1 auis & |

Describe a simple epidemic model.

e fgorrdia smerd) fAesl &1 fQd=a=r & |

Discuss a two species population model.

78l &l i gl dwR ® Al 1 Sed™ By |

State Kepler’s law of planetary motion.

A9 INR ¥ Wb YdI8 U9 AT IFART BT gui<] DIy |
Describe blood flow and oxygen transfer in human body.

sl enm{ & wAreifacs el &1 quia sify |

Describe Markowitz model of capital investment.

dlchl—aleeyT GHIaRvl 31 SIqall @ Fgela & "= 4 Igga Iy |

State Lotka_Volterra equations in connection with two species model.

UHITBR dAT gfereR & AT BT |
Explain monopoly and Duopoly.

gforma geanied, SifEs Jeaied o |fa9nT qeaidd (F399) & 9adi |

Discuss return valuation, risk valuation and portfolio selection.



