IR Y9 VeI cved Had fazafdeney, iR
fasm (Fd®) drdeA =

P PIS : DI IMYD— B TH b : 30

Course Code: CSSMM-01 | (Course Title) Calculus Maximum Marks : 30

Are— (Instructions)

1. Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
U AT 1 W 9 A% < I U 8 Rl Ik 800 | 1000 el # fora=r 2|

3. Ineach of the question No. 4 to 7 there are short answer questions answer should be
given in 200 to 300 words.
IS AT 4 ¥ 7 Y IaT IS 8, TTaT IwR 200 ¥ 300 TR # g g |

s — I’
Section ‘A’
e I g

Long Answer Questions.

dic : fp=st 9 g3+ & Sk 800 I 1000 et H forg |

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

JAfpdT 3 18

Maximum Marks: 18
1. ORI 7T & foaar g |
State and prove Lagrange’s mean value theorem.
2. afg y=sin (msin™x) & T (Y ) ITd B |
if y=sin (msin’x) then find (Y ),
3. = %

Find :
d ( tanX Sinx
() d_x (Cosx) + (Cotx) ,

ABATRIT THT & FEANT Ay = log (1 + sinx) &7 fIER ford |

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




4. e T Pl forgan fag o ?

State and prove Roll’s theorem.

5. ¥ ardfd® A9 Bed IR = IR
f(x)={x 9 x aR¥F &
0 9 x JURHT &
P HAIAT DI S DY |
Investigate the continuity for the realvalued functionf: IR — IR

£(x) { x when x is rational }
0 when x is irrational

6. afe y = [log (x + VX* + 1)]* @ (y,)0 &1 A9 ST PN |
If y=[log (x + Vx* + 1)]’then find the value of (y,)0

tan x—sinx 1
7R fex>0 —— = E

x3
tan x—sinx 1
Show that x = 0 —31 = -
x 2
2 oC v [aWaN
8. Ik @I A=Ayl YRVIA BN q1 9% y = — B STyl ST BT |
2
Define asymptote of a curve and hence find asymptotes of the curve y = 3

A
9. AR I, = [*tan"ndx < fe@mgd b 1, +1,_, = ﬁ

A
If I, = J#tan"n dx show that I, +1I,_, = ﬁ

Yrg — 9
Section - B
oY SN g9
Short Answer Questions.
B TH 3fP: 12

Maximum Marks: 12

dic : fe=gl IR Ul & I<N 200 I 300 k] H oy |

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

1. TR YT $I 3=RTe [0, %] # weq f(n) = x(X-1) (x-2) Fefid »ifeg |

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



1

2- ;. Sin x\x2
T A o (B
a

Sinx)xl

Evaluate : x - ( ~

3. CoR YT ¥ Rig ARy fb—

. 2x3  2%x* 2%x°
e*cosx =1+x— 3!+ T + -
Using Taylor’s theorem prove that

2x3  2%2x%*  2%x°

x == - — e e e
e“cosx =1+ x 3!+ 2 5 +
T
L2 _ )
o AR, = [Atan*x dx 79 <A & [, + L, = —
T
— A 4 1
If I, = foA tan®*x dx thenshowthatl, +I,,_, = —
5- SIrd B |
Evaluate.

lim (tanxj
X —>0 >
Discuss the continuity of f(x) at x = a.

6. Hard f(X) B X = a TR AT G PN |
X

—-a Xx<a
a

F(X)=40 X=a

aZ
a-—  x>a

X

7- BT A B |
Differentiate. u

2e X Cosx X2

1+x4

8. farg x = 2 % WHIT B f(x) = 3x4 — 6x2 + 5x + 9 BT ToR Aot P T ¥ IR B |



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

9. werd X = a (t - cost), y=a (t + cost) & Y@= &1 R o |
Draw the graph of the function x =a (t - cost), y = a (t + cost)

10. afr y = xN - 1 log x <4t sawe o ¥ |
If y = xN - 1 log x, then find nth derivative.
U4 o (log €¥) "% BT x & HTUeT 3ddel 0T AT BT |

Q.No. 4 : Find Z—z of function (log €*) *"* with respect to x.

Y5 FRTA [-3,1] H Wt f(X)= (x2 + 2x — 3)¢*® oIy el DI 9 Bl Tl Bl Sird
DI |

Q.No. 5 : Verify Rolle’s theorm for the function f{x)= (x? + 2x — 3)¢* in the interval [-3,1]

yeei—6 R 3/8" o &1 SuAnT v ffﬁ dx
Q.No. 6 : Using Simpson’s 3/8™ rule evaluate ffﬁ dx

o7 A y= e sinbn @ Rig PN & y, — 2ay, + (% + b2)y =0

Q.No. 7 : If y=¢*"sinbn prove that y, — 2ay; + (@a> +b?)y=0 .



IR Y9 eIl cved Had fazafdeney, danR
fasm (Fd®) drdeA =

P PIS : DI IMYD— B TH b : 30

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

Are— (Instructions)

1.

T'ﬁ_c’ :
Note:

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

Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
U AT 1 W 9 dd < I U 8 RIFdl Ik 800 A 1000 el # forg=r 2 |

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

IS AT 4 ¥ 7 Y IaT IS 8, TTaT IwR 200 ¥ 300 TR # g g |

g — I’
Section ‘A’
e I g

Long Answer Questions.

fp=st 9 g3+ & Sk 800 I 1000 et H forg |

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

JAfpdT 3 18

Maximum Marks: 18

1. g vV U Giftg g after wafe 8 3R T: V » V91 we g ufafmmo € o Rig difve
& V@I am =T @ dIfe T Tam

If V is a finite dimensional vector spaceand T : V — V1isa linear map, then prove that Lim V = rank

T+nullity T

2. YR wURRY T IRS >IR3, T (X, y, 2) = (2X + Y, y-z, 2y + 42) ERT GR¥Ra, & i sifieee
A qIT AfererfOrs afeer srd IvTe | @r T fawefia 87

Find all eign values and eign vectors of a linear transformation T : IR3 - IRS, defined as T x,y,2) =

(2x +y, y-z, 2y + 42). Is T diagonolizatble?




3. 3 U A # WA & A4 Bl uRItd BIfSTT | Al a TAT b U ok oM Tl (V, < >
) @ <1 Rg@ wadan dfewr € a1 Rig oIk 6

l<ab>[ < [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

l<ab>[ < [lall [lbll

1 afe w, T w, ®ig | Su At o dfey waife & a1 gffa «ifse & faar (w,
+W,) = faTw, fad m wy — T (wy Nwy)
If w; and w; are any two finite subspaces of a vector space V then show that
dim (wy + wy) = dimw; + dim w, —dim (wy N wy)

2 a1 iy sy A @ik B & forw Rig @Rvie
(a) eravy (A+B) = 3rauy A + 2718y B
(b) sravy (AB) = 3rauy (BA)
For two square matrices A and B show that
trace (A+B) = trace A + trace B
trace (AB) = (trace BA)
3 JHE FIARTDT fHHT I IO FHAE T S]YA dItoTg T Rig I |

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

-1 afe Wi, W, &1 |fey 9fte U &5 F R ® | Ife dim (W1) = maen dim (Wo) =n &
ar fe@rsy dim (Wi and Wa) = dim (W4) + dim (W5)- dim (W1 N\W2)

Q.No. 1: If Wy and W, be two vector spaces over the same field F. If dim (W) = mand dim
(W>) = n then show that dim (W, and W,) = dim (W) + dim (W,)- dim (W1, NW2)

1 1 3
W—zsﬂaﬁA:(S 2 4)$WﬁWﬁWWWEﬁ§IﬁWI
3 4 5

1 1 3
Q.No. 2 Find the eigen Values and eigen vectors of thel matrix A= <3 2 4)
3 4 5



T3 AT 5 IRPWR s arefarfmar o 21 1 f ((xy, x2) (v, ¥2)) = Rxyy; — 3%y, +
3x1y, + x,,) ¥ aRMIfT &1 a1 B,{(1,0) (1, —1)}a B,{(2,1) (1,1)}& \N& UH JAYE P
ST Iy |

Q.No. 3 Let f be a bilenear form of IR? defined as f ((xy, x;) (¥, ¥2)) = (2x1y1 — 3x,y, +
3x1Y, + x,y,)then find a B;{(1,0) (1,1)} and B,{(2,1) (1,—1)} matrix P with respect to B;
and B,.

Ulsg — d
Section - B
Y Sckig g
Short Answer Questions.
JNMABTH 3P 12

Maximum Marks: 12

dic : fegdl IR U & SR 200 I 300 el H fored |

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

4. fag PINY 5 Aftmsy AR smege @t ailRBe 7o arafas €|

Prove that the characteristics roots of a complex hermitian matrix are all real.

5. AR T:IRZ 5 IRS, T (X, y) = (X +V, X -y, y) SR aR9RT ufafR=mr ¥l &, ar T & sife
(STTfY) eI Trar S BT |

IfamapT: IRZ — IR3 be defined by T (X, y) =(X+Y, X-Y,Y) is linear, find rank and nullity of T.
6. TP B f, IR2 W Fr=usR 3 aR9id 2 ¢

fo,y)=(x -y)2+xy, .SEx=(x,x,) and y=(y,.y,)

T f U i w5y 2?2 Sitg HIR |

A function f is defined on IR? as follows :

f(xy)=(x -y)2+xy, .wherex=(x -x) and y=(y,,y,)

If f a liulinear forms ? Verify.

7. Ife V &F F R Ifey gafic 39 YR & fb saar o5 Sfud Sugdfe =gl 8, o g9isy b V =
{o0}3ar V & 91 T& B

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
4 Rrg BN 15 amegg B a2 P B P aieqe & =R g T4 8
Show that the characteristic roots of matrix B and matrix p™ B P are same.
5 e ¥ e e Ew @ wefs T IR 2 IR?
@) T (X1, X2) = (14 Xq, X2)



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

which of the following is a linear transformation where T : IR* >IR?
@ T (X1, X2) = (1+ Xg, X2)

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

6 Rig IfvTe & @13 Y& wurarer faeoiia g afe Saa ifienafldie qai o dean
Hifaa foeig wfey wofe & _eR 2 |
Prove that a linear transformation on vector space is diagonalizable if the
eigen values of the transformation are as much equal as dim of vector space.
7 afe F olem 9y & |fey 9afie g 99 A, n dIfc @ o oegg § a9 g #ifog
fo f:FxF-F
SiEf f(X,Y) = X' AY va 2y wu 8
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.

qei—4 R1g PINY 6§91 egg & S A 1 ¥ 81 |

Q.No. 4 : Prove that eigen values of similar matrices are similar.

UT-5 Q1 WAl BT FAMG TR UREId HIfvTy derm sy f w9fia oar wreed e
BT UTel Rl 2 |

Q.No. 5 : Define Symmetric difference of two sets. Show that symmetric differences is as
sociative.

ge—6 IS f:X > Y UF W ©1 I AcX,Bec X @ f@msa f(AUB) C F(A)UF(B).
Q.No.6: Let f: X —» Y beamap. Let Ac X, Bc X thenshow that f(AuUB) C f(A)Uf(B).
YIT—7 R Uoiae WY BT IS & A1 IRATT BT |

Q.No. 7 : Define inner product space with an example.



IR Y9 eIl cved Had fazafdeney, danR
e (Fae) edeH =

P PIS : DI IMYH— B TH b : 30

Course Code: CSSMM-04 | (Course Title) Elementry Algebra Maximum Marks : 30

Are— (Instructions)

1. Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

JAfHaT 3 18

Maximum Marks: 18

1. (®) afe a b, c AN TAT ¥9THS &, f ST &
bc , ca ab 1

+ + <= (a+b+c
b+c c+a a+b 2( )
(@) If a, b, c are positive and unequal, then show that
bc ca ab 1
+ + <= (a+b+c
b+c c+a a+b 2( )
@) &1 BINIY : x* —5x°+ 7x* —5x + 1= 0.
(b) Solve: x* —5x3+7x* —5x+1=0
2. (@) g oIfe—
X+y+2z X y =2(x+y+2)’
z y+2z +2X y
z X Z+XxX+2y
(@) Prove that—
X+y+2z X y =2(x+y+2)?
z y+z +2X y
z X Z+XxX+2y




@) I FIHT X3 + 3pxP + 3gx + 1 = 0 B A XD Sl H B, A g DI fH
2g°=r(3pq-T).
(b) If the roots of the equation X3 + 3px? + 3gx + r = oare is harmonic progression, the prove that
2g°=r (3pq - ).

3. ATAT & B9 AMT & o FHIHR0T & T8 B

X+y+z=6
X-2y+3z2=10
X+2y+2z=yp
(i) ®T &8 LT B |
(i) v Sfeeliy &<t 2 |
(iii) AT & B
For what values of A and p the system of equations has
X+y+z2=6
X-2y+3z2=10
X+2y+22=u

(i) No solution.
(ii) A unique solution.
(iii) On infinite solutions.

4 (@) THIBRT (22 — 22) = (14 )2PT BA DI |
Solve the equation (z2 — 2%) = (1+)?

(b) PRSI fafer | Hreand FHHIOT 243 + 3x2 + 3x + 1 = 0 DI A BT |
Solve the cubic equation 2x3 + 3x2? + 3x + 1 = 0 by Cardano’s method.

5(a) HIHRO TF & I B ST DI |
X-y+z2=0,-3x+y-4z2=0,7x-3y-92=0dard4x-2y—-52=0
Find all the solutions of the system of equations
X—y+z2=0,-3x+y-4z2=0,7x-3y-9z=0and 4x-2y—-5z2=0
(b) e-Td arfdd x,y,z & fou afd x3+y3+23 =81 81 @ Rig @iv &
x+y+z <9
If x, v,z such that x® + y3 + z3 = 81, then Prove that x + y + z < 9
6 (a) TTUTT FHIBRUT x* — 2x3 — 5x2 + 10x — 3 = 0 P! BT BT |

Solve the biquadratic equation x* — 2x3 — 5x2 + 10x —3 =0




(b) afe ndE o= Yories e & @ g o
Al Al n nm
(V3+i) +(V3-1i) =2 +1C05(?)

If n is a positive integer then prove that

(V3+i) +(V3—-1)" =2"Cos (n?ﬂ)
7. R d 9 & gEradr 9 FEfaRad IWevr ga B |

Solve with the help of carmor’s rule the simuttaneons egns,
X+y+z =3
X+2y+3z= 4
X+4y+9z = 6

8. 60 SNl & Wd&IoT H 9T 71T b 25 W7 FHER U= H, 26 T FHER U= T, 26 1T
TIER U= 1, 9 @T H g | g4, 11 @i H 9en T <, 8 T T @om | gF1 3R 3 AT
Tl TR 99 Yed & o =fiad Sd Iy fb &0 9 &9 Ue IH[R 93 Y- darel &l
T fpd 2|

8. Inasurvey 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 leas one of the newspaper.

136
9. AT B &7 A9 ST AIRTT | afe (’—l) —A+iB

I+t

. . 1-i\ 3
Find the values of A and B, if (—) =A+iB

I+t

Yrg — 9
Section - B
oY SN 9T
Short Answer Questions.
B TH 3fP: 12

Maximum Marks: 12

dic : fe=gl IR Ul & I<N 200 I 300 k] H oy |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1. Sin°0 &7 Cos 0 & Ui H &ad DY |

Express Sin®0 in terms of multiple of Cos 6.

2. I a, B, NG X -3x-6=0F T &, Tl o’ + p* & A AT BIY |



If o, B are roots of the equation x*-3x-6=0 then find the value of o* + B*.

3. B PINIY : 7%+ 2.7%-15=0
Solve : 7%+ 2.7%-15=0

4, g oY 5 — AUB=ANB3IfT IR daa afe A=B

Provethat-AuUB=ANBif A=B

5, (1—i\/§)5 @1 (a+ ib) ©Y ¥ ad FR|

Express (1_ |\/§)5 in the form a + ib.

6. Ife n P oS Qoifes e €, F Rig ifvig &

(@—iy +ﬁa)' =2n+lCos%

If nisa+ Ve integer, then prove that

(x@—i)n +()Z)n :24+1Cos%

7. RIg BINTT (1 + cosd + i sin®)™ + (1 + cosd — i sinB)™ = 2“+1cos“g X COS (nz_e)

Prove that (1 + cos® +isin®)™ + (1 + cos® — i sinf)™ = 2“+1cos“g X COS (nz_e)

8. Rig IINTT Au BNC)=(AUB)N(AUC)
Prove thatAu BNnC) =(AUB)N(AUC)

9. I @, B AHIBT 3x2 — 2x — 16 = 0 & A 8 Al a* + BT 99 AT BN |

If a, B are roots3x? — 2x — 16 = 0 of then find the value of a* + g*

10. FHIGRT |z — 5 — 6i| = 4 & fd=geil | MG z favguer &1 sma o |
What is locus of the points Z represented by |z — 5 — 6i| = 4

11, At d=1 (=3 + V30)®T gdg ¥u 91 DI |

Find the polor form of complex number (-3 + v/3i)



N N N

12. fr=faRed safdeme & g PIT| [x — 1] < s; |x| =2

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

1333 Wi, W, SBIE & g9t & oI Rig HIRTT (1+ 5w + w') (1+5w+w?) (5+w+w?) = 64
If wa, W, are three cule roots of unity prove that (1+ 5w? + w*) (1+5w+w?) (5+w+w?) = 64
14. afg FHEROT ax’ -3x +1 = 0 &I T Hol 2+i BT AT a BT 79 S DI |

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



IR Y9 eIl cved Had fazafdeney, danR
g (Fae) srden s

P PIS : DI IMYH— B TH b : 30

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

Are— (Instructions)
1. Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

JAfHaT 3 18

Maximum Marks: 18

1. Find the equation of tangent at (r1, 61) to the conic

f =1+eco0
r

0
wiigg T~ 10 dK (1, 6,) W et @1 wlawor fored |

2. Find the shortest distance between the Lines "=attb andar=c+sa

@Rl T=a+th dur F=C+sd & 9 @ IATH T T BN |

3. Find the equation of the cone whose generating curve s
X2 + Y2 + Z2 = a2 and X + Y + Z = 1, whose vertex is
(O, 0, 0).

3 BT FHIBRT forRd el STRIET ap X2+ Y2+ Z2=a*dar X + Y + Z = 1 8 =1 Vertex (O,
0,0)%|

4. 3@ BT AHIBIOT S BN STaawT oY (1,2,3) © QAT ST B dTell I5h
TH I & FoTHBT FHIBRT 3 +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 x* +
Y +2° =4, x+y+z =1,




5. Rig #INT & efged S+ L +2 =1 B W STl T W Bl
a b c

|3*§CIQT YT FAT WRa?x? + b2y? + c2z% = (x2y?z2)? BN |
Prove that the locus of the perpendicular drawn from the centre of the ellipsoid z—z + ;’—2 +
j—j = 1to the tangle planes isa®x? + b?y? + c?z* = (x*y?z*)?
6. Yl X =2 = Lo 2 oY = 2T g s o o TS

THIHROT ST DI |

y—6

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

Z

2
X+2 z—7
and == =¥ =="
-4 1 1

7. Ife PSP’U% Wihd &I Teb AT Sitar 81 o Rig #IT fb P ik P’ ©} Wil &
kel EETUTtan"l(zcsmx) 2| o8l Sfiar Ud 31l & €19 BT BIvf 2 |

If PSP’ is a local chord of a conic, then prove that the angle between the target at P and P’ is :

tan™? (zifﬂ) where r is the angle between the chord and the axis.

8. g aifor %Q@Tﬁ=Acos@+Bsin9 NG| £=1+cc059 P Wy w3 T
(A-e)?+B?=1

Prove thatﬁ = Acos6 + Bsin8 the line will touch cone£ =1+4+ccos8if(A—e)?+B?>=1.

9. AR ry A 1, BHSRAT & QT el U TERX BT TFaq Pled 81 dl g dIforg fH
SRS g A B —2= ¥

’T1+ﬁ

If two sphere of radii r; and r, cut or thogonally. Prove that the vadius of the common circle is
T r2

’ 2 2
1 +T2

g — qd
Section - B

oY SN 9T

Short Answer Questions.

TR H: 12

Maximum Marks: 12

dic : fegl IR Ul & I<N 200 W 300 k] H forg |

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



.1 c .
1. nigw T =acosd + bsing. @ ShHAT TAT e VaeH Bl T=ls S B |

1
r

Find the eccentricity and length of latus rectum of the conic — =acos0 + b sinf.

2. 39 GHAA BT FHIBROT ST DX Sl (L, - 1, 2) I IOl & T FATA 2X + 3y - 42 = 8 TAT 3x - 2y + 32
=6 W I ¢ |

Find the equation of a plane which passes through (1, - 1, 2) and which is perpendicular to the planes 2x +
3y-4z=8and3x-2y+3z=6

3. (a0,0),(0,b,0),(0,0,c)TA (0,0,0). ¥ IO dTel el HT FAIDBRIT AT BN |
Find the equation of the sphere passing (a, 0, 0), (0, b, 0), (0, o, ¢) and (o, 0, 0).

4, AT 2+ 2% + 222 +2x+ 3y +4z+22 =03 (-1, -2, 3) TR TR HT FHIHRT AT BN |

Find the equation of the tangent at (-1, -2, 3) to the sphere 2x*+ 2y* + 22° + 2x + 3y + 4z + 22 =0

5. 1@ r, Boar arel Ud Ueh §A & ofad dles drel el & Ufiess gad &l Hoar
ST BT |
Find the radius of circle of inter-sector of two spheres having radic r, and r, and cutting
each other or thogonally.

6. TThd T IXWUT BIfIY | 22x2 — 12xy + 17y2 — 112x+ 92y + 178 = 0
Trace the conic 22x? — 12xy + 17y% — 112x + 92y + 178 = 0

7. W§=1+ecosea%aﬁqwmmﬁﬁ?ﬁwmﬁ§mﬁ§qu§ﬁaﬂﬁﬂ|

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

£=1+ec056
g

8. mﬂﬁ§+};—z—i—2=16$ﬁ§(2,3,4)WWW3ﬁEﬁWW§IWEﬁ%@I

Find the equation to the generating lines of the hyperboloid% + ’;—2 — g = 16 at the point
(2,3,4)

9. Ry & Hafdw ik fa=gal (a,0,0),(0,b,0) 3R (0,0,c) ¥ IR+ @Tel el &I
AR x2 +y2 +z2—ax—by—cz=0 2|

Show that the equation of the sphere passing through the origin and points
(a,0,0),(0,b,0) and (0,0,c) isx?+y?+z2—ax—by—cz=0.

10. fo=gati (1,2,3) iR (2,3,5) ¥ I[OIR+T ATl AT BT AHIGROT ST DT |

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

11.]%*_5'5(3,—1,11)@W:§=YT_2=$WWT@[HHH%WW§IWWI



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

12. 9f% 1, m, n f& X1 @t faw eroomd § d g #ivie f6 2+ m?2 +n2 =1

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



IR Y9 eIl cved Had fazafdeney, danR

fasm (Fd®) drdeA =

P PIS : B INh—

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

JfThad 7dH : 30

Maximum Marks : 30

Are— (Instructions)

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

Wgug 31 4§ fobgl diF aor Wve 9 9 fh=gl IR U= &I Sk ST |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

JAfHaT 3 18

Maximum Marks: 18

1. @Rl f& S®1E HT 657 roots Ua fidell Fig AHY AR & UM & AUE Bl © |

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

numbers.

2. fewrd f& aRfad smach SR aResT e ®iee BN |

Show that a finite commutative integral domain is a field.

3. ﬁ@rﬁ%u@mﬁ%semigrou@pﬁmﬁﬁmﬁmﬁwwmgwwﬁm
|

IfdhT SEP o] Ig 8! BIdl

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

converse is not true.

4, FE D ARG BT T 78T forgar 39 g |

State and Prove fundamental theorem of group homomorphism.

5. feard e Ol fAftag s=<RT SHT T Hies BN |

Show that every finite integral domain is a field.




6. I FE G &1 M TP UM UGS 8 AT H, G &1 IuE 8l a1 fe@rd f— (1)
HNG, H & U&h IRAMNI SUFYE &1 (2) HN,G & U& SUGTYE & 91 3)N,HN &1
T SURTE & |
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.

7. WE WEGIRAT & T U B fogax g By |
State and Prove fundamental theorem of group homomorphism.

8. g INIY & B W o |98 (Z, +Y & FAGIRG 8|
Prove that ay infinite groups is isomorphic to (Z/+).

9. g It fo gd® ftad s<iia SS9 Tdh Wics 81T |
Prove that every finite integral domain is a field.

Yvs — 9
Section- B
oY Ikig ged
Short Answer Questions.
JNMAHTH 3P: 12

Maximum Marks: 12

qic : fHl IR YT & Ia¥ 200 F 300 &) H fored |

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

1. TP Al TYE DI I&T8R0T ST Sl AhIg 8T 8l |

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

2. T (Ss,) QAT (Ze, +) TGRS ©° I B Al HRUT dH |
Is (S3,) and (Zs, +) isomorphic? If yes, give reasons.

3. T AP prima ideal, T IfHdH vaww BIAT & fosll Tera (R +, )
Is every prime ideala, maximal ideal inaring (R +,")

4. (Zip, +) & T ISUTE! BT fored |
Give all sub groups of (Z12, +)

5. NN~ 8T BT forgax Rig &Y |

State and prove Lagrange’s theorem.



10.

11.

12.

13.

14.

15.

16.

feard & fodl 99g # S a7 Uiiell¥ 31add RN 3fdell BIdl & |
Show that in a group Gidentity and inverse of an element are always unique in G.

e f: G >G,U% g WHdIard ¢ df fe@ri & kernel (f) G Ta UHTHIRI SR
BT |

Let f: G; =G, be a group homomorphism then show that kernel f is a normal subgroup of
Gi.
I H qer K & aRfia Suergs 8 o Rig #IRme— o (HK) = —Oi?;zl(g)

If H and K are finite subgroups of a group G then show that o (HK) =
o(H),0(K)

o(HNK)

afe £ xoy dAT AB, X & Iugq=ed 8 a1 fe@rd fb 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)

UdH ST A8 BT ISRV gard s T4 STTE Ihid & |
Give an example of a non-cyclic group whose all subgroups are cyclic.

I | 9o R &7 U IviSiEel & df fd@rd & R/l {I+a: a R} U& a1 BRI |
Let I be an ideal of a ring R then show that R/l {I+a: a eR}form a ring.

g PINTY 5 T gaT agusl &1 oA A U Ydi 9gua sl |

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

T JAHITd AHE BT ISR It e a4l SU wqg Ay 8l |

Give an example noncycle group whose all subgroups are cyclic.

Zro & TH I ST @Al BT S BTy |

Find all zero divisor elements of Z /59

JETERVT Aed 16 HaeIoRH ST BT UiR9IET HIFY |

Define unique factorization domain with example.

g FINT & e G T el T8 & A1 G| 26) UF =hId Fqz 811 | 58t Z(G), G
BT b5 B |

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



IR Y9 eIl cved Had fazafdeney, danR
g (Fae) srden s

P PIS : DI IMYH— B TH b : 30

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

Are— (Instructions)
Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

e aH 3fb: 18
Maximum Marks: 18
1. Solve the differential equation.

3TTh el THIDRIT DT Bl PN |

dx dx
—=my-nz,—=nz-Ix,
dt dt
dZ—Ix my
dt
2. Show that the differential equation
2 2
2X + Y =1A
a“+1 b2 4
is a parameter is self orthogonal.
fear & ade FHIERT
x2 Y2 - -
7t =L g yEfae v, @efNed 7|
a~+A b+

3. Solve the differential equation.
IABH THIDBOT Bl A PN

dx
— +2x—3y:t,z—¥ —3x+2y=e2t

dt




4. JAHII FHIHIUT BT T 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

5. yrafere foeror ffYy g f7=1 3tadhol AHANUT Bl Tl By

d*y dy
—+(1- - = sin?
Ix? + (1 — cotx) Ix y cotx = sin‘x
Solve the following differential equation by the method variation of parameters.

d%y dy
—+(1- A = sin?
Ix? (1 — cotx) Tx y cotx = sin‘x

6. 3D THHIUT Bl Bl P— %+Z—i’— 2y = 2 cost — 7sin t

dx dy )
—4+—+2x=4cost—3sin t
dt dt

Solve the differential equation. % + % — 2y =2cost—"7sin t

dx dy )
—4+—+2x=4cost—3sin t
dt dt

7. & BN (Solve): (a) Z—zsin(x +y) + cos (x +7y)
(b) solve (1+y?) dx = (tan™ y-x) dy.

8. B PIY (Solve): () %+ xsin2y = x3cos?y

2,42
(b) xdizy + % — 2yx?logx + 3x

dx dy dz
9. B BN (Solve): () === == -

) xG2+2)p=y &3 +2)qg=2z(x*-y?)




Ulsg — d
Section - B
Y Sokig g
Short Answer Questions.
JNMBTH 3 12

Maximum Marks: 12

dic : fedl IR U & SR 200 I 300 el H fored |

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

1. AHAT FHHI BT & B | 1+ y? + (x — e—tan_ly)j_i ~ 0
Solve the differential equation: 1 + y? + (x — e—tan‘ly) Z_z =0

2. B PN (Solve) p = log(px — y),p = Z—i’
Y. I
3. B PINY (Solve) ) de+y— xe“sinx

2
4. Bl BINY (Solve) xZ%—xZ—z+ 2y = x logx

d d d
5. gl PIfTT (Solve) —— = —2— = =
mz—-my nx-lz ly—-mx
d d d
6. B BT (Solve) ———— = L = £

z2-2yz-y2  y+z y—2z
1 dy

2
7. B DINY (Solve) 27327 = e%coshx y(0) = S atx=0= i

d?y d?y
8. B By (Solve) E—Bx—4y=0andﬁ+x+y=0
9. B BIU (Solve) r+ (ath) & + abt = xy

22z 5 2%z

10. B HINTT (Solve) xiaE TV T
11. Solve the differential equation.
NTHS FHIDBRT BT B BN |
£dx mdy ndz

mn (y-2) Tnl@Ez-x)  m(x-y)

12. T HIFTT (Solve) :

V2 2 222



IR Y9 eIl cved Had fazafdeney, danR
g (Fae) srden s

P PIS : DI IMYH— B TH b : 30

Course Code: CSSMM-09 | (Course Title) Real Analysis Maximum Marks : 30

Are— (Instructions)
Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

JAfHaT 3 18

Maximum Marks: 18

[EEN

1(a) (@) =ma @i Xgino—(1+xzx—e

fim (1+x)X —e
Evaluate X%OL

1/

X

(@) N VL a1 g BT 5 (6° - 1) Yoo #@2n + 1) XYnaq + (0 -
m?) Yo =0, 58l Y, , Y BT gdf ddbal- AT HRar § |

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

where Yn denotes the nth derivative of Y.

2. () STIPH o}, STET 2an =%, BT GATH AT ASBAH ) T BIIY |

(@) Find the least upper bound and greatest lower bound of the sequence {an}, where
1

n

an:

. 11 1
(@) fearsy b argepd fa, ), fel =t T T T CIERIRE

n+1




(b) Show that the sequence {4}, where 2n =n%1+$ +———+2—1n| is convergent.
1 11
3. (25) Aol X+ +x1+5+x1+2+§ F o (x>o)3T&R:H_\Pr il LIRS
BT |
1 11
(a) Test the convergence of the series x + +Xl+§+xl+§+_ . (x>0)

@) & y(-)"a, @ U et S @ foger Rig I |

(b) State and prove leibnitz test for the series z(_l)”an

4. (P)sd BISY— limx - a ai_x:
X —a

X

a*—x4

xX—q@

(@) afe cos™! (—) log( ) ar Rig PINY & x2y,4, + Cn + Dxy,e, +
2n%y, = 0 ST&l &1 & AU& NdT sgdberd AT &xar 2 |

Evaluate : limx — a

n
If, cos™?! (%) = log (g) prove thatx?y, ., + 2n + )xy,,1 + 2n%y, = 0 wherey,
denotes the n™ derivation of y with respect to x.

5. (@ )%‘Wﬁx+2“+33"3+--- ...... (x > 0) B AMAART B AT BT T BIAT |

3!

sz 33x3
Test the convergence of the series x + Tt (x>0)

()Waﬁmwuﬁuaﬁ%@wﬁ@ﬁml

State and prove Cauchy’s Mean Value theorem.

6. (@) ReamsT ¥ {a,} SZPH TE ap = 142+ + o+ PRI T 2

Show that the sequence {a, }, wherea, = 1 + % + % + e, +% is not convergent.

(@) 313 {a, }5Et a, =n—i DI G qAT AfDhTH T T DIy |
Find the least uppex bound and greatest lower bound of the sequence {a,, }, wherea,,

1
7T__
4

7. faa=sy & [0,1] & ar<fde Gl & S edd 3dE e |

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

(b) 3rgshe {nzf:;_s}aa—«lﬁrﬁ BT TETTT AR |



2n?
Test the convergence of the sequence. { }

n2-3n-5

8. =Td %ﬁ | (a) I|m x = 0 1—Zcosx2—cos 2x

X

fawrsy f& f(x) = sin (1/3x) e 99 (0,190 &R &1 2 |

(b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].

9. PIE—ATET YT BT forgax g pIfTT |

State and prove Cauchy mean value theorem.

Yls — d
Section - B
Y Ikig ged
Short Answer Questions.
JNYBTH b 12

Maximum Marks: 12

qic : fH IR YT & IcN 200 F 300 &) H fored |

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

1. gurfsy f&
1
Iog[1+Sinx] = x—=x2 xSt
6 12
Show that :
1 1 1
Iog[l+Sinx] = x—=x2 eSSt
2 6 12
2. o f(X) & waq & fadgesr Hifse siet
5x -4 , o0<x«l
f(x) =
4x -3 , I<x<2

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

5x —4 , 0<x<l
f(x) =
4x -3 ,l<x< 2

3. B U T & el ¥ uigy ko afe X > O, ar

xlogqne
Ioglo(x+1) = 910 w0l <\
1+ QX
With the help of Cauchy’s mean value theorem, show that if X >0,



4. orgema {f.}, wrEf

f)=— _vxeTR
n = e
1+ n2x2

H FHET JIART B S P |

Test for uniform convergence, the sequance
{fn}, where

f(X) = — —yxeTR
1+ n2x2

5. afe f e g, [a, b] # wwmefea g ik f(x) < g (X) V X €[a,b}, ar fag @ f&

12 00 dy <8 g(x) dx.

If fand g are integrable in [a, b] and f(x) < g (X) V X €[a,b}, prove that
12 00 dy <8 g(x) dx.

6. <uifsy f& soft
Cos2x Cos3x

+
22 32

Cosx +
IR &R A |ad 2 |

Show that the series
Cos2x Cos3x

+ o
22 32

Cosx +

Converges uniformly on IR.

2x3  2%2x% 2245
7. TURY fh— eXcosx=1+x — - — +

3! 4! 5!

23 224- 225
Show that e* cosx = 1+x—%—4—’f—5—’f+-~-

X # 0. & Faq &I faa= Iy |

el/x_e—l/x

e1/x_e—1/x

el/Xye-1/x ’

8. Waod f(x) =

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

9. Soft ¥°_, — X x>0 & FACT AR BT S B |

n=1p(1+nx2)’

. . © x
—r >
Test for uniform convergence the series Y., ey X 20

10. TAST fF (1 — %) +x(1 — %) + x2(1 = %) + - ........[0,b] SN # [<] FAAMFC: Ao B



Show that the series (1 — x) + x(1 — x) + x2(1 — x) + **- ... ..... [0, b] converyrs uniformly

in if [<].

1. I ay,ayg, e vnr.ay 39 THR ARAD G & P %+%+ aT"= 0 o7 <uig3
5 FHNEROT agx +a;x" 14 ..a, =0 BT HF T HH UH HeT 0 AAT 1 S §1d 7 2 |
If ag,ay, .......a, be real number such that%+%+ ~..== 0 then show that there

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

12. Ifg f: [a,b] —» E! & A= GHhford © o Rig IR Af: [a,b] » ELA > 0 3R &,
) A4 FHIRfId § 9o fabxf(n)dx = Afabf(x)dx.
If function f: [a,b] —» E! be Rirmann integrable, then prove that Af: [a,b] - E1,A > 0
is fixed is also rirmann integrabl and fab M(n)dx = A fab f(x)dx.

13. fe@rsy (Showthat) e*cosx =1—x — =—-"— -2~ _
Showthat: e¥cosx =1—x — —-~-~"~ =~~~ _
14. 5% ¥ cos (%)szwﬁmaﬂmam

: 1
Test the convergence of the series ). cos (Z)

x€M—log(1+x)
xz

15. S diforg | x = 0

xM—log(1+x)
xz

16. gy & RIS W9 F1gd Azl BT F1gd BT |

Show that arbitrary union of open sets is open.

Evaluable: x = 0




IR Y9 eIl cved Had fazafdeney, danR
e (Fae) edeH =

P PIS : DI IMYH— B TH b : 30

Course Code: CSSMM-10 | (Course Title) Numerical Analysis Maximum Marks : 30

Are— (Instructions)

Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

Tferhad 3fd: 18

Maximum Marks: 18

1.OTRI~T fAf &7 STINT oxe U e Polynomial &1 SITd &% S &3 T 3fidpsi
BT BT T B

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

X -2 -1
Y(X) -12 -8

2.fe0 T g x TAT * BT AT A €* BT A ST BN T x = 0.644
From the  given table of x  and e, find the value of ¢
when x = 0.644.

X 0.61 0.62 0.63 0.64 0.65 0.66 0.67
y=¢"|1.840431|1.858928 | 1.877610 | 1.896481 | 1.915541 | 1.934792 |1.954237

3.pWR A O o T T BT 8T B |

Solve the following system of equations by cramer’s rule :
2x+ y+ z =10
3Xx+2y+3z =18
X +4y+9z =16




4. (P)euisT fh ea—wma Afy # Ry o1 Pife 1 2|
Show that Newton-Raphison method has a convergence of order two.

5. faar g (Given)
X 1 3 4 5 6 7 8
f(x) 1 27 64 125 216 343 512
=1 HISY (Find)  (7.5)
6. RIGT fafSr & sfidwel & HIdl Fdd A S BN |
Using Lagrange formula for interpolation and
X 0 1 2 3 4
f(x) 3 6 11 18 27
AT B B AT o | find the function (fx).
7. rerad fIf g1 UST @1 g1 HIIY |
Using simplex method solve the problem.
Max Z = 2X; +5X, + 7X3. Subject to  3x;+2x,+4x3 100
Xi+4x+ 2%, < 100
Xi+xo+3x3 < 100, X1 =, X0 =0, x3=0.
8. TIIUICHT U BT B BHIFOIT |
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. LATH THIIT UST Bl & BITIT |

Solve the minimal assignment problem.




Man— 1 2 3 4
Job |
l. 12 30 21 15
Il. 18 33 9 31
1. 44 25 24 21
V. 23 30 28 14
Hgrs — §
Section - B
Y Skig g

qic : fH IR YT & IcN 200 F 300 &) H fored |

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

Short Answer Questions.

1.1‘%—1%??&%%%@@(@% j12-5exdxzﬁrm:r§|ﬁaﬁ|

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

2. 7921 %A A ¥ |38 BT 919 I¥HAT & IR AT Tb S BN |

AP 3fh: 12

Maximum Marks: 12

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

3AfeaT ¥ uforaw ard afy &1 a\smi |

Explain the inverse power method in matrix.

4. TRIT & J1eY AT YT B IRAT DN |

Explain Lagrange’s mean vlaue theorem.

5. TR~ ST fAf BT SUIRT BRb Bold BT WHy e T 29 I I PN |
Using Lagrange’s interpolation formula, find the form of the function fromt he given

table :

0

Y

-12

12

24

6. 2fgRT BT U™ S1d B -

Find inverse of the matrix :

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




10.

11.

12.

13.

14.

I Hod gHa fafgy den g Iy |

State and prove intermediate Value them.

o iR [ =2 dx Ry @ 1/3 @R 3/8 FEE )

0 1+4x2
. 1 dx
Flndf0 T
Sol—qel A | y BT HIEHE F1d ST ofd x=0.1 oI x=0.2 3R =1 & &
X=0 R y=1 qer %=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 % =x+y
g wuey] fafy 9 ufeam smegg Sid #Ifiy o«

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
faspar aT &1 ford |

Write the sales man problems.

o Ay & SwIRT Bl ford |

Explain applications of game theory.

ARy I & STINT BT fIRay |

Write uses of operation research.

TAEH< IS & IR A o7 J9smsy |

Explain Hungnrium method for assignment problem.



IR Y9 eIl cved Had fazafdeney, danR
g (Fae) srden s

P PIS : DI IMYH— B TH b : 30

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

Are— (Instructions)

Attempt any three questions section A and Four questions section B.
Wog 3 ¥ fhal 09 91 @ve 9 9 =l IR TS &I SR SIfor |

g — I’
Section ‘A’
e I g

Long Answer Questions.

e : fopegl I 9= & Ia¥ 800 & 1000 reat # fored |

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

JAfHaT 3 18

Maximum Marks: 18

1.fIw=ere Ty gIRT U9 T 8 N |
Using simplex method solve the problem.
Max Z = 2X1 + 5X2 + 7X3
Subject to 3x; + 2%, + 4x3 < 100
X1+ 4%+ 2X3< 100

X1+ Xo+ 3X3< 100, X1 >, 0, x>, O, x3> O.

2. 7FqH T U9 Bl T BN |
Solve the minimal assignment problem

Man— 12 (3|4
Job 12 |30 (21 | 15
\L m |18 339 31
1| 44 |25 | 24| 21
IV| 23 30 28| 14

o




3.

4.

IfFTSa- FAfe & IR ¥ IR 9 9ay -
Explain the Euclidean Space.

ual @ g &) @ o | (Define and explain the terms)
(@) Afced @1 geshd (Invrse of Matrix)

(@) wi® @x(Slack Variable)

(1) sg AT Yell WYead (Bounded and unbounded set)

Ut &l 2 fo@d) s9 81 dx | (Write down the dual of the problem and solve it)

Minimize
Subject to

Z= 2X1+3Xo+5X3
B5X1+6X-X3< 3
-2X1+Xo+3X3 < 2
X1+5%-3x3 < 1
-3X1+3Xo-7TX3 < b

Solve the cost minimizing assignment where cost matrix is given by-

ms mo ms my

Ji 2 5 7 9

Jo 4 9 10 1

J3 7 3 5) 8

Ja 8 2 4 9
AT FHte & IR H [RAR o 9a18y -

Explain the Euclidean Space.

S o Ay @1 7| 9o W |
What is Artificial Variable Method? Explain it.

IRagd A9RT &1 faftse =T & IR § 9dR |

Explain about the Special Structure of the Transportation Problem?

g — qd
Section - B

oY SN 9T

Short Answer Questions.

dic : fegl IR Ul & I<N 200 I 300 <] H foRg |

Note:

1.

SN e B ST B ford |

Write uses of operation research.

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

JfTHTH FdH: 12

Maximum Marks: 12



. G y3q & foru s fafd a1 9asm |

Explain Hungnrium method for assignment problem.

. 9o fafy & STt o1 ford |

Explain applicationof game theory.

. Uifthdel A | woro AR BT T N |
Solve the LPP Problem by graphical method.
Max Z = 8X; + 7X5
Subject to 3x; + x2 < 66000

X1 + X2 < 45000

X1 < 20000

X < 40000, X1 >, 0, X1 >, O.

faehdT TavaT ®f ford |
Write the sales Man problems.

. Ae ford |
Write short notes.
(OAESIEGRS
Feasible solution
(i) UTS¥eT AT g3l Bl
Primal and Dual solution
(iiii) <7 =R # IifowHaH 79 AT |

Optimization problem in two variables.

. UM% §RT & d— Solve by graphical method.
Minimize Z=20x+10y
Subject to x+2y< 40

3x+y <30

4x+3y < 60

8. f&@m (Show that) S = {(x,y): 3x2 + 2y? < 5} is convex set.

fa@rd (Show that) S = {(1,2,3),(—1,1,2), (2,4,6)} is Linearly dependent.
ST fI=m # SifoRee | BT SUAIRAT or ford |
Write uses of operation research in life science.
g 3T 5 e WRads dome 991 & 99T gEd gl Bl 9Tl U6 g
T BT 87
Prove that all feasible salutation of Linear Programming Problems is convex Set?

. SAfaH Fder dorr ol Jafiedl R wfera fewoft ford |
Write the short note on Hyper Plane and Half Spaces




