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e (FTd®) BrAhH M= 2021—22

P BIS

Course Code:

P INPH—

CSSMM-01 | (Course Title) Calculus

IfTHdT 37 : 30

Maximum Marks : 30

Are— (Instructions)
1. Attempt any three questions section A and Four questions section B.
Qug I ¥ fhgl IF dr @ve 9 ¥ fB2l IR TS &7 IR QIor |
2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
TS AT 1 A 9 Td 4" Sk UST g R IR 800 I 1000 weat H forae 7 |
3. Ineach 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 W&l H forgem 2|

Note:

g — I
Section ‘A’

e ST U

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.

RIS W B folgar g o |

State and prove Lagrange’s mean value theorem.
Ifg y = sin (msin™x) & T (Y 1), ST BN |

if y=sin (msin'x) then find (Y ),

s X %

Find :
i(c tanX c Sinx
(a) i (Cosx) + (Cotx) )

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

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

IfIrhay 3fdh: 18

Maximum Marks: 18




4. e g B forgax g & ?

State and prove Roll’s theorem.

5. 7 ardfd® 99 ®wed IR = IR
f(x)={x o9 x aR¥ 2
0 S99 x 3UR#T &
B AT BT A BIRTY |
Investigate the continuity for the realvalued function f: IR = IR

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

6. If y =[log (x + VX* + 1)]* @4 (y,)0 &1 A ST &~ |
If y=[log (x + Vx? + 1)]’then find the value of (y,)0

tan x—sinx 1
7R ffx >0 ——= E

x3
tan x—sinx

1
Showthatx - 0 ———— = -
X 2

8.azﬁaﬁsmwﬁwﬁﬂﬂﬁﬁaﬁﬁﬁawazﬁy=ﬁaﬁmwﬁﬁamaﬁﬁﬁl

i . 2
Define asymptote of a curve and hence find asymptotes of the curve y = 3

A
9. A I, = [*tan"n dx ar fea=y & 1, +1,_, = ﬁ
A 1

If I, = [ftan"ndxshow that I+, = —

Yrg — §
Section - B

Y I U

Short Answer Questions. _
B P 12

Maximum Marks: 12

A : P IR U3Af B S¥ 200 I 300 el F ford |

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

1. AR U9 &I 3axra [0, %] # wad f(n) = x(x-1) (x-2) F&fud Hifsg |
Verify lagrange’s theorem for the function f(n) = x(x-1) (x-2) in [0, %]



2- §I'|Ff aﬁ- x> (Slzx)xiz

1
X2

Evaluate : x » (Slﬂ)x

X

3. ok yHY 9 Rig HIY fb—

. B 2x3  2%x* 2%x°
e*cosx =1+ x— 3 + TR + -

Using Taylor’s theorem prove that
2x3  2%2x* 22xS

x = -_— — s
e*cosx =1+ x 3 + a0 o) F o e e
Vs
m _ 1
0. AT I, = fOAtan4x dx a9 swsd & I, + I, =—
T
- 1
if I, = fOA tan*x dx thenshowthatl, + I,,_, = —
5- 3T BN |
Evaluate.

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

6. Hard f(X) B X = a W AT A1 e |
X

—-a x<a
a

F(X)=<0 X=a

J
a-—— X >a

X

7- 3radmer S B |
Differentiate. Y

2¢ X Cosx X2

1+x4

8. fag x =2 % WHIT B f(x) = 3x4 — 6x2 + 5x + 9 BT TR Aofl & FERAT | IR o |



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

9. we X = a (t-cost), y=a (t+ cost) & @ BT I N |
Draw the graph of the function x =a (t - cost), y =a (t + cost)

10. afe y = xN - 1 log x ar <@t srqeer sma @3 |
If y = xN - 1 log x, then find nth derivative.
Ue—4 o (log €°) "% &7 x & AU 3fadhdl ONd I BT |

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

qe—5 I [-3,1] H Wed f(x)= (2% + 2x — 3)%*® U et &1 T @ AT @ Sirg
BT |

Q.No. 5 : Verify Rolle’s theorm for the function f(x)= (x% + 2x — 3)°* in the interval [-3,1]
w6 Ryrae 3/8" e @ Swn s [ —— dx

X . . . th 6 1
Q.No. 6 : Using Simpson’s 3/8™ rule evaluate fo m dx

y3—7 Ife y=e* sinbn a1 Rig PINT & y, — 2ay; + (@2 + b2y =0

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



IR U G eve Jaa fawafdene, R
s (FTa®) drRisH T 2021—22

P BIS P INPH— JferHad 3 : 30

Course Code: CSSMM-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 A 1 W 9 Td 4" Sk UST g R SR 800 W 1000 ¥eat 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 W&l H forgem 2|

Tug — I’
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. Ife v ue iftg g after wafe 2 ok T: V » V1 ue &g gfafRzEmr 2, o Rig s
f6 V@ d/ =T @ dife. TH EIar

If V is a finite dimensional vector spaceand T : V — V1is a linear map, then prove that Lim V = rank

T +nullity T

2. X /AR T: 1IR3 >IR3, T (X, Y, 2) = (2X + Y, Y-z, 2y + 42) ERT GR9Id, & afi arirererfmes
A qT Sreneftie |ieer | Hifog | @ T s 87

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

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




3. 3 U WA H AR & AW B a1 BIRTY | Al a @1 b Ua <% oM |9 (V, < >
) @ a1 Rge @A wfew g a1 g $Io &

[ <ab>| < [lall [[b]l

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>[ < [la [l [[ bl

1 Ife w, dAT w, dIs &I SU HIffa foia ey wwfe & o sffa sifse & faar (wy
+W,) = fadT wy a9 wy — 9T (wy Nowy)
If w; and w;, are any two finite subspaces of a vector space V then show that
dim (w; + w,) =dim wy + dim w, —dim (w; N wy)

2 <1 oy anegg A @R B @ forw Rig #ifde
(a) 3ravy (A+B) = @9y A + /aNy B
(b) s/@vy (AB) = 3@y (BA)
For two square matrices A and B show that
trace (A+B) =trace A + trace B
trace (AB) = (trace BA)
3 JHel IFIHMADT el 3 [0 HARE T Iqud Ity a7 g Py |

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

gea—1 I Wy, W, 31 ey Afte U6 &3 F R & | Ife dim (W) = m T dim (Wy) =n &
ar fewarsd dim (W; and Wa) = dim (W4) + dim (Wy)- dim (W NW2)

Q.No. 1: If Wy and W, be two vector spaces over the same field F. If dim (W1) = m and dim
(W2) =n then show that dim (W; and W;) = dim (W) + dim (W,)- dim (W; NW2)

1 1 3
T2 Mg A= <3 2 4) @ T TIHT AT SIA AIQHT DI ST BITOTY |
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



URF—3 A1 6 IR°WR U agfafer »id 81 St f(C,x2) (71,92)) = (2x1y1 — 3%y, +
3%y, + Xp¥,) & GRMINT & a1 B,{(1,0) (1, —1)}T B,{(2,1) (1,1)}& AN T g P
S B EIQI
Q.No. 3 : Let f be a bilenear form of IR defined as f ((x1,x,) (¥, ¥2)) = (2x1y1 — 3%,y +
3x1Y, + x,¥,)then find a B1{(1,0) (1,1)} and B,{(2,1) (1,—1)} matrix P with respect to B;
and B,.

Yog — §

Section - B

oY SR U
Short Answer Questions. .
3JerHaH 3fd: 12

Maximum Marks: 12

A : P IR Ul B S’ 200 T 300 el § ford |

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

4. fag oS f& afms RAREA smegg & af aRfFe g aafds 2 |

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

5. AR T:IRZ 5 IR3, T (X, y) = (X +V, X -y, y) g~ uRAT ufafemmor a8, af T & dife
(STTfY) oI e S DI |

Ifamap T : IRZ — IR3 be defined by T (x,y) = (X + Y, X - y, y) is linear, find rank and nullity of T.
6. TP Bo f, IR2 R fFFgaR 3 aRwiyd ? :

foy)=(x -y)2+xy, ,S@Ix=(x.x) and y=(y,y,)

T f U fgdid w9 87 Sitg IR |

A function f is defined on IR2 as follows :

_ 2 - _
fx,y)=(x -y) +xy, ,wherex=(x -x) and y=(y,V,)
If f a liulinear forms ? Verify.

7. IV &F F R ARy Tl 59 YR § fb s o8 3Sfd SugHfe &l &, df <isv fb V =
{o}eera V & §9 Ud 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 g HIRTT b amegg B d2m P B P ayg & AR qel - 8
Show that the characteristic roots of matrix B and matrix p™ B P are same.
5 F d o o Y@ @ sefs T IR? SIR?
@) T (X, X2) = (1+ Xq, %)




@ T (X1, %) = (X2, X4)
which of the following is a linear transformation where T : IR*> =IR?
@ T (X1, X2) = (14 Xg, X)
(b) T (X1, X2) = (X2, X1)
6 g FINY 6 D5 Wi wurRer [Javiia 2 afs 9 siereford Joli ol e
Aifa fadig afey w9 & =R 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 dred ey &7 9y Fdfte g @ A, n DI @ a7 31g 2 a9 g aifoy
fo& f:FxF-F
St f (X,Y) = X' AY v favediy 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.

yei—4 Rig DINY & 94 Mg & AT A A FHE 81 |
Q.No. 4 : Prove that eigen values of similar matrices are similar.

UeI—5 3 Gl BT FAAT 3R RN @ifory derm fawrsy & w9Hd R deed s
BT U™ BT 2 |

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

U6 AT X > Y U Bod g1 afed Ac X, BeX @ fR@msd f(AU B) C F(AUF(B).
Q.No.6:Let f: X > Y beamap. Let Ac X, Bc X thenshowthat f(AUB)C f(A)Uf(B).
Jea—7 R UIolde WY Bl ISEX0 & 1T gRITRT HIfTY |

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



SR USY VCfy eved qaa fawafdene™, TR

s (FTa®) drRisH T 2021—22
P BIS : P I d— 3B 3 : 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.

Tvs I 9 fedl N9 T2 wvs 9 ¥ fHl arR ygal &1 Swr <ford |

g — I
Section ‘A’
MRS R LS|

Long Answer Questions.

qle : for=gl a9 UTl & SN 800 I 1000 vreat & ford |

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

IfTrhay 3fdh: 18

Maximum Marks: 18

1. (®) AT a, b, c JFAA TAT YAIHG &, Al q2AIsY &

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( )
@) g1 BITT @ x* —5x3+ 7x% —5x + 1= 0.
(b) Solve:x* —5x3+7x* —5x+1=0
2. (@) Rig PIfSTT—
X+y+2z X y =2 (x+y+2z)°
z y+z +2X y
z X Z+X+2y
(@) Prove that—
X+y+2z X y =2 (x+y+z)°
z y+2z +2X y
z X Z+X+2y




@) afe ThERer x° + 3pxP + 3qx + r = 0 B o &HD A1 H g, AT g difog fe
2g°=r(3pq-T).
(b) If the roots of the equation x> + 3px? + 3qx + r = o are is harmonic progression, the prove that
29°=r(3pg-r).

3. AT & o Al & fog aiaxoi & 998 &

X+y+z=6
x-2y+3z=10
X+2y+2z2=p
(i) BT 8 TET B |
(i) T AT &t € |
(iii) AT B B
For what values of A and p the system of equations has
X+y+z=6
x-2y+3z=10
X+2y+22=p

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

4 (@) FHBROT (22 — 22) = (1 + )P B PO |
Solve the equation (z% — 22) = (1 +i)?
(b) BRSHT fafr & rerd THHIOT 243 +3x2 +3x 4+ 1 = 0 BT A BINT |

Solve the cubic equation 2x3 + 3x2 + 3x + 1 = 0 by Cardano’s method.

5(a) FHIHROT GF b AU A ST DI |
X-y+2=0,-3x+y-42=0,7x-3y-92=07am4x-2y—-52=0
Find all the solutions of the system of equations
X—-y+z2=0,-3x+y-42=0,7x-3y-9z=0and 4x-2y-5z2=0
(b) eMTH® aRAfd®d x,y,z @ fog AT 23 +y3+23 =818 O g @g &
x+y+z <9
If x,y,z such that x® + y3 + z3 = 81, then Prove that x + y +z < 9
6 (a) TETT FHIBRUT x* — 2x3 — 5x2 + 10x — 3 = 0 BT T BINTY |

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




(b) IfE nBIE &g Qi H& 7 O Rig
(V3+1) +(V3-1)" =2"*Cos (%)
If n is a positive integer then prove that

(\/§+i)n+(\/§—i)n=2“+1Cos (n?n)
7. PR B 99 B Aerar 9 FEfaRad IR g ST |

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 Tl & HdeToT & YT AT fb 25 ST HHMER YA H, 26 ol FaER U T, 26 AT
IR U1, 9 AIRT H 4T | S, 11 T H 92 T <91, 8 ST T d2T | SF1 3R 3 oIRT

T FHER U9 Ugd & o AEferRad i1d BT fb 9 9 &H U Fa™R U3 Ugd dlel &l
Ter fed 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.

.\ 36
9. AT B T 59 SITd &Y | afy (l—‘) — A+ iB

I+t

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

I+t

qug — §
Section - B

Y I U

Short Answer Questions. _
MBI 12

Maximum Marks: 12

A : P IR U3Af B S¥ 200 I 300 el F ford |

Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1. Sin®0 @I Cos 0 & UGl # & BIY |

Express Sin0 in terms of multiple of Cos 6.

2. Ao, B, FHEIOT x*-3x-6=0a o B, Al o'+ p* B AN T HINIY |



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

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

4, g dIvU 8 — AUB=ANB3IfT 3R daa afc A=B

Provethat-AUB=AnNnBif A=B

5. (1—i\5)5 ®I (a+ib) U H yad BNV |

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

6. I n TP g THS QUi AT B, A1 Rig HIvIY 6

(x@—i)-l +@)‘ :2n+1Cos%

If nis a + Ve integer, then prove that

(o) <52 =22 oo™

7. RIg BINTT (1 + cosd + i sin®)™ + (1 + cosd — i sin®)™ = 20*1cos™ 2 x cos (22
2

2

Prove that (1 + cos6 + isinB)" + (1 + cos® — i sin@)™ = 2“+1cos“g><cos (%e)
8. R1g HINTT AU (BNC) =(AUB)Nn(AUC)

Provethat Au (BNC) = (AUB)N(AUC()
9. T a, B AHIHROT 3x% — 2x — 16 = 0 & 7o & Al a* + B*&T 949 =T BN |
If a, B are roots3x? — 2x — 16 = 0 of then find the value of a* + p*
10. IHIHRT |z — 5 — 61| = 4 & fIvgeil & Affa z faguer &1 ad o |
What is locus of the points Z represented by |z — 5 — 6i| = 4
1. st F8ar (=3 + V/3i)dT gdra ¥U =1 B |

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



12. fr=faRad safidrR o g HITT | |x — 1] < 55 |x| = 2

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

13 Wy, W, SHE & T8 & af Rig HIRTT (1+ 5w? + w?) (1+5w+w?) (G+w+w?) = 64
If w1, W, are three cule roots of unity prove that (1+ 5w? + w?) (1+5w+w?) (5+w+w?) = 64
14, AT FNHIT ax® -3x +1 = 0 & T HeT 2+i 1 AT a BT A AT DI |

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



IR U G eve Jaa fawafdene, R
s (FTa®) drRisH T 2021—22

P BIS

Course Code:

P INPH— JferHad 3 : 30

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

Are— (Instructions)
4. 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:

4.

g — I
Section ‘A’
MRS R LS|

Long Answer Questions.

sl dI9 9o & SX 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+ecoe
r
6—1 0
aigd Yk (ry, 0,) TR el b1 AeEROr ford |

Find the shortest distance between the Lines " =2tb andr=c+sd

@Rl F=a+th T r=c+sd & /g & YA T AT N |

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

¥ BT BN foRd ST SRS g X2+ Y2+ Z2=a*TFar X + Y +Z =17, @ Vertex (O,
0,0) 2|

Qi BT AHIHROT ST Y Foraat oy (1,2,3) & T AT A drell a5h
TUH I & TS FHIBIT 2 +y2 + 22 = 4, x+y+2 =1 T |

Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle x? +
Y2+ 22 =4, x+y+z =1,




2 2 2
5. g PN & g S+5+5 =13 o< | Sl T Wol &
faguer Tl T WRa2x? + b2y? + 222 = (x2y?z%)% B |
Prove that the locus of the perpendicular drawn from the centre of the eII|p50|d — + +
2
c_2 = 1 to the tangle planes isa®x? + b%y? + c?z% = (x?y?z?%)?
. X+3 -6 _
6. Xaelf o= L2 = 2 qo X2V - 2T G gwafrs o bl TS e

wﬂwamaﬁﬁ?ﬁl
y;6

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

Z
2
X+2 z—7
and — =¥ =22
-4 1 1

7. Ife PSP’U® I(Hhd &I b AT Sfiar &1 o Rig HIRU 6 P ik PP .} Wiy &
eﬁﬂav—rﬁwan—l(zism") 2| et <far wd ot B S BT BT Y|

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

tan™t (zisﬂ) where r is the angle between the chord and the axis.

8. g =@Ifoty %W£=A6059+Bsin9 Qﬂ'cb_cr£=1+ccost9 Bl WY A If
(A—e)*+B%=1

Prove that% = Acos6 + Bsin@ the line will touch cone% =1+ccosfif(A—e)?>+B%=1.

9. A r, TA r, FFIRA & I Ml Ub AN DI THaq Pled &1 dl g DIog fdh
SRS g @ Ao —— ¥

’ 2 2
ri{+nr;

If two sphere of radii ry and r, cut or thogonally. Prove that the vadius of the common circle is
1 2

’ 2 2
1 +T2

gug — §
Section - B
Y S U

Short Answer Questions.

IfTrhay 3fd: 12

Maximum Marks: 12

Al : fh=dl IR Ul @ IaN 200 9 300 Tt § ford |

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



.1 . .
1. @ T =acoso + bsing. & Sch~HT TAT oicT YacH BT THTs I BN |

1

Find the eccentricity and length of latus rectum of the conic P acoso + b siné.

2. I GHAA HT FHGHIOT Fd WX ST (1, - 1, 2) I T[ORAT & TAT FATA 2% + 3y - 4z = 8 TT 3x - 2y + 3z
=6 IR THId ¢ |

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,¢) T (0,0,0). ¥ R dTe el BT FAIDBROT AT P |
Find the equation of the sphere passing (a, o, 0), (o, b, 0), (0, 0, ¢) and (o, 0, 0).

4, AT 2 +2y2+22°+2x+3y +4z+22=0 (-1, -2, 3) TR T BT FHIHROT A BN |

Find the equation of the tangent at (-1, -2, 3) to the sphere 2x* + 2y? + 2% + 2x + 3y + 42+ 22 =0

5. r@arr, r arel Ud U gER & oREdq died dldl TMdl @ Uliess g &1 B
ST DI |
Find the radius of circle of inter-sector of two spheres having radic r; and r, and cutting
each other or thogonally.

6. TAHT BT ST BTG | 22x% — 12xy + 17y% — 112x + 92y + 178 = 0
Trace the conic 22x2 — 12xy + 17y% — 112x + 92y + 178 = 0

7. Wdg §=1+ecoseaﬁfrwmwﬁ?ﬁ$mud fd=g @1 fdguer S Iy |

Find the locus of the point of inter-section of two perpendicular tangents to the conic
=1 +ecosd
|4

2 2 2 . o
8. AT —+ %= —— =16 & 075 (234) W Th Y@RAT & TG ST B |

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

9. fRargy fob Hafdwg iR fd=gali (a,0,0),(0,b,0) 3R (0,0,c) ¥ IR drel el BT
IR x2 +y?2 +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?2 —ax — by —cz = 0.

10. fa=gail (1,2,3) IR (2,3,5) W I[OIR+ ATl QT BT AHIBIUT ST BIFTY |

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

1L Rg -1, 1) @ 2= 2= 2 o) Sl T o ) e S S |



Find the equation of the perpendicular drawn from the point (3,-1,11) to the Iine§ = y%z = ?

12.3f¢ I, m, n f&0 Y@ o) i droomd € a1 g $IfSg & 12 +m? +n% =1

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



SR USY VCfy eved qaa fawafdene™, TR

faSm (HTd®) BrdshA M= 2021—22

P BIS P INPH— JferHad 3 : 30

Course Code: CSSMM-06 (Course Title) Abstract Algebra 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 : for=gl a9 UTl & SN 800 I 1000 vreat & ford |

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

IfTrhay 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 fFRfaxeT 99 @F] 81T 2, U 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.




6. I T8 G &1 M U YAMRI IUGHE 81 a1 H, G &1 Sudgg 8l d fawr fd— (1)
HNG, H & U AWM STFE &1 (2) HN,G &1 Udh IUEE & 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.

7. A8 FHSIRAT & I THI DI for@ar g S |
State and Prove fundamental theorem of group homomorphism.

8. fig @IRMT 5 ®1$ N s/va w8 (Z, +)Yd FHGHIRG 81T |

Prove that ay infinite groups is isomorphic to (Z/+).

9. Rrg HINTT b Us Aftad s<RIdl 9T Udh Bies BT |

Prove that every finite integral domain is a field.

s — §
Section - B
Y I U
Short Answer Questions.
JNMHH I 12

Maximum Marks: 12

Al : fH=Ll IR Ul & I} 200 W 300 Fai H ford |

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

1. TS 3Nl W P ISRV AT ST Feord 81 2 |

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

2. T (S3,) QAT (Zg, +) TABING 2?2 IS B A HRT gar) |
Is (S3,) and (Zs, +) isomorphic? If yes, give reasons.

3. T US prima ideal, TH IMfIHTH werw BIT & fbdl 9o (R +, )

Is every prime ideala, maximal ideal inaring (R +,")

4. (Zip, +) & O SUFHE! BT ford |

Give all sub groups of (Z12, +)

5. TRIT UHA Bl forgax Rig o |
State and prove Lagrange’s theorem.



6. fewrd f& foefl A # g1 qm ufelm ragd gHe el B € |

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

7. AR f: Gy »G,U& g FHSIId & al fe@rd & kernel (f) G1&T U THHNI SUGHE
BT |

Let f: G; =G, be a group homomorphism then show that kernel f is a normal subgroup of

G1.
o(H),0(K)

8. afe H denK & uRfAd Suag & a1 Rig #IvTg— o (HK) = S

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

9. IR f:x-oy AT AB, X & Iudq=ad &l aI faard fo 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)

10. U 3T FHE T I&TERVT g [o7de F41 SUEHE iy & |
Give an example of a non-cyclic group whose all subgroups are cyclic.

11. 3¢ 1 9@ R &1 U T[oreTdell &1 ol fa@rd f& R/ {I+a: a ER} Tdb ol BT |
Let | be an ideal of a ring R then show that R/l {lI+a: a €R}form a ring.

12. R9g @ITT & Q1 g 98Ul &1 o |l Udh JaT 9gus 8 |

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

13. U JAHITH B BT IRV SIforg e |l SU g b &8 |

Give an example noncycle group whose all subgroups are cyclic.

14. Z/5p & AT T ST Iqgdl BT S dIfo |

Find all zero divisor elements of Z /5

15. ITTERVT AT JH HacSTH SHT DI IRATYT BT |

Define unique factorization domain with example.

16. firg BT &5 Afe G o Sifeell W98 & 1 G| z) U ahid Fqz 8T | STal Z(G), G
& s B |

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



SR UQY ey eved qaa fawafdene™, TR

faSm (HTd®) BrdshA M= 2021—22

P BIS P INPH— JferHad 3 : 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.

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

g — I
Section ‘A’

MRS R LS|

Long Answer Questions.

Ale : for=gl a9 UTl & SN 800 I 1000 vreat & ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.
TfHaH 37P: 18

Maximum Marks: 18
1. Solve the differential equation.

3ghol FHIBRIT BT BT PN |

dx dx
—=my-nz,—=nz-Ix,
dt t
dz I—mm
—=|IX- y
dt
2. Show that the differential equation
2 2
2X + Y =1\
a“+L  p24n

is a parameter is self orthogonal.
el & smadme FHaRoT
X2 2

> +
a“+1  bZin

=L} & yrafas 8 Wl § |

3. Solve the differential equation.
Dbl FHIBIIT Bl BT PN

dx
— +2x-3y= t,d—y —3x+2y:e2t
dt dt




. JABROT FHIGRT DI T DN |

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

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

. graferd faeror faf gRT =1 3rdd el FHIHROT BT Bl By

d*y dy -
W+ (1- cotx)a— ycotx = sin“x

Solve the following differential equation by the method variation of parameters.
d?y

dy
T2 +(1—cotx)—— y cotx = sin’x

. JdDe Wﬁ%ﬁaﬁ—d—x d—y—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

. & PIIY (Solve): (a) sm(x +y)+cos (x+y)
(b) solve (1+y%) dx = (tan™ y-x) dy.

gl DINTT (Solve): (a) Z—z+ xsin2y = x3cos?y

2,42
() 224 Zxdy — 2yx?logx + 3x

dx?
d d d
. B BINTT Solve): (a) = 2 - =
mx—ny nx—lz ly—-mx

(0) x(*+2)p=y(&°+2)g=2x*-y?)



g — §
Section - B
Y I U
Short Answer Questions.
JTferpaH 3fd: 12
Maximum Marks: 12
e : fr=l IR U9 & I 200 I 300 ¥t H ford |

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

1. 3faPHeTT FHIDRU Bl & DI | 1+y2+(x_e—tan_1y)3_i’:0
Solve the differential equation: 1 + y? + (x — e—tan‘ly) Z_i’ -0
2. & PN (Solve) p = log(px —y),p = %

2
3. B BIfTT (Solve) M_ d—y+y=xezsinx

4. Bl BINSY (Solve) x2 ——x—+ 2y =x logx
5. B BT (Solve) i’ = dy = %

mz my nx—lz ly—-mx
6. el BINTY (Solve) ——— = _

2yz—y?2 y+z y—z
dZy_ _ 1 dy _ _ 1
7. A HINTT (Solve) Tz e 2coshx y(0) = S o, at x=0= Z

d?y d%y
8. &l DINTY (Solve) = 3x—4y=0andﬁ+ x+y=0
9. & PIY (Solve) r+ (a+bh) & + abt = xy

222 5 22z

—_— = X
10. B HIRTY (Solve) x 2oz TV 9y Y

11. Solve the differential equation.
JTqPHel THIDBRUT BT & B |

£dx _ mdy _ ndz
mn(y-z) nf@z-x) ‘mx-y)

12. B DIIY (Solve) :

dx dy  dz

27 27 222




SR UQY ey eved qaa fawafdene™, TR

faSm (HTd®) BrdshA M= 2021—22

P BIS P INPH— JferHad 3 : 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.

Note:

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 & SX 800 I 1000 vrsai & fored |

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

IfTrhay 3fdh: 18

Maximum Marks: 18

BN

1) (@) w1 AR x@o—(“xix‘e

@ ar vM .y

() 1Y +

rim (1+x)X —e
Evaluate X_)OL

-1
_/mzzx,aﬁﬁa_ BT 5 (X - 1) Yns2 +(2n + 1) XYpe1 + (0* -
m?) Y, =0, ST&l Y, , Y & €df 3radher ERTd &xar © |

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

where Yn denotes the nth derivative of Y.

2. () 3IPHA fo,), TEl af%ﬂﬂﬂ:ﬁﬂﬂﬁ%@fﬁﬂﬁﬂc)?ﬁaﬁﬁml

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

1
n

an:

1 1

(@) fewmsy & o/ged fa), SEf an = ——+——— +———+ ., I 2

n+l n+2




(b) Show that the sequence {an}, where anp = niﬂv“nle +———+%, is convergent.
1 11
3. (EB) Aol x+ +x1+§+xl+EJrg F o (x>o)31ﬁﬂ:|ﬁ @l EUIRES
PR |
1 11
(a) Test the convergence of the series x + +X1+_ . Xl+§+§ . (x>0)

(@) o9 212, B for foeier < o1 formar fig T |

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

4. (P)Sd dINY— limx - a
(@) afe cos™t (%) = log (g)n ar frg ST & %2y, + 2n + Day,eq, +

2n%y, = 0 ST&F BT & AT Nl Fqdher AT BT & |

Evaluate : limx — a

n
If, cos™! (%) = log G) prove thatx?y, ., + 2n + Dxy,41 + 2n%y, = 0 where y,
denotes the n™ derivation of y with respect to x.

5. (@) oot x+ 25 4 X L (x > 0) B AN B AGHAT DI T BN |

2! 3!

22x2 33x3

Test the convergence of the series x + + + o (x>0)
2! 3!

(@) P B A W B frEey Rig #IR |

State and prove Cauchy’s Mean Value theorem.

6. (@) ReamsT 5 {a,} 9TPH & @y = 1+ 45+ o+ SR TE 2
Show that the sequence {a,}, wherea,, = 1 + % + % + - +% IS not convergent.
9 1
() 3TIehH {an}wsmn—n—zfﬁr?ﬁﬂﬂr AT MAHTH g ST DINTY |

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

1
71'__
4

7. fe@E=y & [0,1] & IRafdes Gl & Gy 3dg i |

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

(b)aﬂzma%{ 2n’ }aﬁlﬁwzﬁrqﬁaﬂw BIRY |

n2-3n-5




2
Test the convergence of the sequence. {nZEZn—S}

1-2cosx—cos 2x

8. S HIfIY | (a) limx — 0

x2
fargd f& f(x) = sin (1/3x) & A (0,1]94d W &l 2|
(b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].

9. BIN—HEY T BT fTGHR Rig PITY |

State and prove Cauchy mean value theorem.

s — §
Section - B
Y I U
Short Answer Questions.
B Hd: 12

Maximum Marks: 12

Al : 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. Turisu f&
1
Iog[1+Sinx] = x—=x2 xSty
6 12
Show that :
1 1 1
Iog[1+Sinx] = x—=x2 xSt
2 6 12
2. o f(X) & \aq & fagar g &t
5x -4 , o0<x«<l
fx) =
4x -3 y l<x<2

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

5x —4 ., 0<x«l
f(x) =
4x -3 ,1<x< 2

3. P HegHE YR &) Fergdl ¥ guisy fd afe X > O, dr

xlogloe
log,n(x+1) =

ol <\

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



xlog,He
logyg(x+1) = 10
1+0X

202\

4. argea {fn}, STEt

fX)=— _yxeTR
n\X) = €
1+n2x2

P AT JAARY BT S BT |

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

f)=— _vxeTR
1+n2x2

5. af f qor g, [a, b] ¥ wwrefem & ek f(x) < g (x) V X e[a,b}, ar Rig #ifg fb
JQ f(x)dy SIE g(x) dx.

If f and g are integrable in [a, b] and f(x) < g (X) V X €[a,b}, prove that
15’ f(x)dy SIE g(x) dx.

6. <y f o
Cos2x Cos3x
+
22 32

Cosx +

IR R FHMa: |aq 2 |

Show that the series
Cos2x Cos3x
+
22 32

Cosx +

Fia

Converges uniformly on IR.

2x3  2Zx%*  22x5
7. TUisy fh— excosx=1+x—?—T— ——+

2x3  22x*  22x°

Show that e*cosx =1+ x - — ——/——

3! 4! 5!
e1/x_e—1/x ~ e
Tk 0 X # 0. & |qaq & Ad==r S |

el/x_e—l/x

8. Betd f(x) =

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

9. oft §, —=— x>0 B FHAFAT AR BT Sird B |

n(1+nx?)’

Test for uniform convergence the series Yo, >0

n(1+nx?)’

10. ST fF (1 —x) + x(1 — %) + X2(1 —X) + =+ ere oo [0,b] SO0 H [<] FAFG: A B |



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

in if [<].

1. A ag,ay, .. ...y $H FBR IRAGD FEAQ § f 2= 42y 2= 0 o quigd
o FHHIT agx" +a;x" 1 ++..a, =0 BT HAH HH TH A 0 AT 1 & 419 H 7 |
If ag,ay, ........a, be real number such that —%- 4=t 4 ... .= = 0 then show that there

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

12. A% f: [a,b] » E! & A FHafad @ O Rig PIRT Af:[a,b] = ELA > 0 3=R T,
AT M AATRierd § dem fab AM(n)dx = Afab f(x)dx.
If function f : [a,b] = E! be Rirmann integrable, then prove that Af: [a,b] - EL,A > 0
is fixed is also rirmann integrabl and fab AMf(n)dx = A fab f(x)dx.

2x2 2%y 22x5
13. fa@rsy (Show that) e*cosx =1 — x — -
2x2% 22x% 22x5
Show that: e*cosx =1—x — TR Ta i

14. 30 Y cos (%)a%sﬁwﬁmm‘“rﬁﬁaaﬁl

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

x®M—log(1+x
15. S ot x = 0 xf( )

x€"—log(1+x)
2

16. faw@rgd & RIS Ho g A=Al BT TG B |

Show that arbitrary union of open sets is open.

Evaluable: x — 0




SR USY ey eved qaa fawafdene™, TR

e (FTd®) BrAhH M= 2021—22

P BIS P INPH— JferHad 3 : 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.

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 : for=gl a9 UTl & SN 800 I 1000 vreat & ford |

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

BT 3ih: 18

Maximum Marks: 18

1.ITRIT fafy &1 ST SR U FEwii Polynomial &1 SITd &) S fad T 3ffds!
BT HIET T A BT

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

X ) -1
Y(x) 12 8

2.fe T o1 x TAT X BT FErIAT F €5 BT T ST DY OTd x = 0.644 B

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

3.5 fAf 9 o T IHHRON Bl g B |

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




4. (®)euisy b eA—Had Al 3§ RAERor @ ife 3T 7 |
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
=1d ISy (Find) f (7.5)
6. TRIS fafy | eidel & BT A A ST DN |
Using Lagrange formula for interpolation and
X 0 1 2 3 4
f(x) 3 6 11 18 27
AT WA BT S & | find the function (fx).
7. e A gRT IS &l &1 DI |
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 =, X, =0, X3 =0.
8. CIAUICYT UST Bl &l dIoTT |
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. IATH THIAT UST Bl &l HITOIT |

Solve the minimal assignment problem.




Man— 1 2 3 4
Job !
l. 12 30 21 15
1. 18 33 9 31
1. 44 25 24 21
V. 23 30 28 14
grg — 9§
Section - B
oY SR U
Short Answer Questions.
AfIHaH AP 12
Maximum Marks: 12
AT : fF= IR Tl & SR 200 I 300 g H ford |

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

1.Ww$§ﬁwﬁww 125 Xax BT AT AT N |

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

2.°gcH Xwae fafe | /38 &1 H1 S¥HTd B AR WA Tb A D |

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

3Afery # ufoam o fAf &1 w=md |

Explain the inverse power method in matrix.

ARRINT & ARG A U9 &) ARAT I |
Explain Lagrange’s mean vlaue theorem.

5. oNRI~oT $=exUTeie fafd &7 ST PR Bl Bl Wy I T el I d DY |

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

0 1 3 4
Y -12 0 12 24

6.4 &1 Ufadd Sra o
Find inverse of the matrix :




7.

10.

11.

12.

13.

14.

M Jed yd faRay aen Rig I |

State and prove intermediate Value them.
d
o1 AR [~ dx R & 1,/3 3k 3/8 P 9

0 1+x2

. 1 dx
Findf) 3
Bol—gel Ay I y BT HAGHA A1 DIY o9 x=0.1 T x=0.2 3R =1d & &
x=0 I¥ y=1 HQJT%=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—i =x+y

HE @ueo A | Ufel™ g S1d By 1d
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

fahdr a9 o1 ford |

Write the sales man problems.

o fafr & SuArT 31 ford |

Explain applications of game theory.

AR 94 B SYINT T forlRad |

Write uses of operation research.

TASH< TS & 8k faf &l AHsmsy |

Explain Hungnrium method for assignment problem.



SR USY ey eved qaa fawafdene™, TR

e (FTd®) BrAhH M= 2021—22

P BIS

Course Code: CSSMM-12

P INPH—

(Course Title) Linear Programming

IfTHdT 37 : 30

Maximum Marks : 30

e

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

e :

Note:

(Instructions)

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

MRS R LS|

g — I
Section ‘A’

Long Answer Questions.

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

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

1. i fafr gRT U9 &l 81 & |

Using simplex method solve the problem.

Max Z = 2X1 + 5X2 + 7X3

Subject to 3x; + 2x, + 4x3 < 100

X1+ 4%+ 2X3< 100

X1+ Xo+ 3X3S 100, x; >, 0, X, >, O, Xgio.

2. A" YA U BT &l N |
Solve the minimal assignment problem
Man— 12 |3 |4
Job 1 12 302115
\L m| 18 (33 9 31
IIn| 44 (25 24| 21
IVv| 23 |30 28 14

IfTrhay 3fdh: 18

Maximum Marks: 18




3.

4.

Jfaae FAfte & IN # IR | 9arsy

Explain the Euclidean Space.

ggl ®I URFINT R e & | (Define and explain the terms)
(@) Hfgad &1 gehd (Invrse of Matrix)
(@) wie @x(Slack Variable)
(1) s AT GeIl WYzerd (Bounded and unbounded set)
U BT gd for@d? 39 & dx | (Write down the dual of the problem and solve it)
Minimize Z= 2X1+3Xo+5x%3
Subject to 5X1+6X2-X3< 3
-2X1+Xo+3X3 < 2
X1+5X2-3X3 < 1
-3X1+3X2-7X3< b
Solve the cost minimizing assignment where cost matrix is given by-

mi my mgs my
J1 2 5 7 9
Jo 4 9 10 1
J3 7 3 5 8
Ja 8 2 4 9

7. JFASTT T & IR H fOwR 9 9d8y -

Explain the Euclidean Space.

8. &M =R fafy wr g1 9ol |
What is Artificial Variable Method? Explain it.

9. uRaed wHRT & fafde WReT & IR & 9aR |

Explain about the Special Structure of the Transportation Problem?

Yrg — §
Section - B
oY SRig U
Short Answer Questions.
JAMHeH b 12

Maximum Marks: 12

Al : fH= IR uvAl & SN 200 I 300 veal F ford |

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

1. IR A & STANT BT ford |

Write uses of operation research.



2. FrgTa< U & forv = fafd &1 weemd |

Explain Hungnrium method for assignment problem.

3. W fafr & S9N BT fored |

Explain applicationof game theory.

4. Tfhda A o THRT BT & BN |
Solve the LPP Problem by graphical method.
Max Z = 8X; + 7X5
Subject to 3x; + X2 < 66000
X1 + Xz < 45000
X3 < 20000
X2 < 40000, x; >, 0, X; >, O.

5. famdr Iam o1 ford |
Write the sales Man problems.

6. Hlc forgd |
Write short notes.
(i) foliaet &
Feasible solution
(i) UTSFeT AT g3Tet BT
Primal and Dual solution
(iii) &7 =RI # IffwmdH A9 TR |

Optimization problem in two variables.

7. UT% NI & dy— Solve by graphical method.
Minimize Z=20x+10y
Subject to X+2y< 40
3x+y < 30
4x+3y < 60
8. fa@rd (Show that) S = {(x,y): 3x% 4+ 2y? < 5} is convex set.
9. fe@rd (Show that) S = {(1,2,3),(—1,1,2), (2,4,6)} is Linearly dependent.
10. <9 fage ¥ Sy dwd &1 IuARar a1 ford |
Write uses of operation research in life science.
11. g NG & v WRad UM T9R1 & 991 I gl B G U AaqE
|HZId BT 27

Prove that all feasible salutation of Linear Programming Problems is convex Set?

12. SAQH FHde T e it wR Hfere fewofy ford |
Write the short note on Hyper Plane and Half Spaces




