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Course Code:

P INPH—

CSSMM-01 | (Course Title) Calculus

Ifhad 3ih : 30

Maximum Marks : 30

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

Qug 3 9 gl A9 o1 @ve § ¥ fF=l IR U= &1 IR QI |

2. Question No. 1 to 9 are long answer gquestions answer should be in 800 to 1000 words
TS A& 1 W 9 A% 4" Iy U 8 RFdET I 800 | 1000 ¥&] # fora=r 2|

3. In each of the question No. 4 to 7 there are short answer questions answer should be
given in 200 to 300 words.
TS W& 4 ¥ 7 Y IR TS 8, T SR 200 ¥ 300 W&l H o= €

Note:

gug — I
Section ‘A’
<Y I 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.

TR WY B folgadr g N |

State and prove Lagrange’s mean value theorem.
IfE y = sin (msin™x) & Tl (Y ), ST BN |

if y=sin (msin'x) then find (Y 1),

BIREESR

Find :

. N
Sinx

d X
@) d—x((Cosx)tan + (Cob) 5™

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

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

4. e g B forgar g o ?

Iffrhdd 3fdh: 18

Maximum Marks: 18




State and prove Roll’s theorem.

5. =1 arefd® A9 werd f: IR = IR
f(x)={x s/@ x aR7a &
0 9 x URHT 7
B AT BT A BIRTY |
Investigate the continuity for the realvalued function f: IR — IR
69 { en s iationai)
6. i y =[log (x + VX* + 1)]* @4 (y,)0 &1 A ST B~ |
If y=[log (x + Vx?+ 1)]’then find the value of (y,)0

tan x—sinx 1
7. ﬁ{@sﬁﬁ?x—)O —_— = E

x3
tan x—sinx 1
Show that x = 0 —31 = -
x 2
2 o W
S.Wﬁmﬁqﬁmﬁaaﬁﬁlﬁamwy=ma%wﬂwmw ST DI |
i . 2
Define asymptote of a curve and hence find asymptotes of the curve y = 3

A
9. AR I, = [ftan"ndx A1 RSy 5 I, +1,, = —

A
If I, = [*tan"n dx show that I +I,_, = 2

n-1

grsg — §
Section - B
oY SRig U
Short Answer Questions.
TferpaH 3fd: 12
Maximum Marks: 12
e : fr=dl IR U3 & SR 200 I 300 ¥af H ford |

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

1. AR U9 &I =RTa [0, i] Hwaq f(n) = x(x-1) (X-2) d&ud $ifeg |
Verify lagrange’s theorem for the function f(n) = x(x-1) (X-2) in [0, % ]

2- §ﬂﬁ ?5% x> (Si:x)xiz



1
Evaluate : x - (S‘Zx)"z

3. ok I ¥ g oI fo—

. B 2x3  2%x* 22x°
e*cosx =1+x— 3 + T
Using Taylor’s theorem prove that

2x3  2%2x*  2%x°

e*cosx=14+x— T + y 3 + .-

T

L _ L
4 A& I, = [Atan*x dx 79 g & I, + I, =—

VA

A 1

if I, = foA tan*x dx then show that L,+1IL,_,= —
5- SId wN |
Evaluate.
lim tanxj
X —>0 >
X

Discuss the continuity of f(x) at x = a.

6. He f(X) BT X = a R ARIIAT A 5N |
X

—-a Xx<a
a
F(x)=<0 X=a
a2
a-—  x>a

7- 3dhHeT ST BN |

Differentiate.

8. g x =2 & WY Bt f(x) = 3x4 — 6x2 + 5x + 9 BT TR AN & FgrIaT ¥ IR o |

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



9. wed X = a (t - cost), y=a (t + cost) & Y@= &7 I N |
Draw the graph of the function x =a (t - cost), y =a (t + cost)

10. afe y = xN - 1 log x a1 <@t sra@er sma @3 |
If y = xN - L og x, then find nth derivative.
Uei—4 o (log €°) "% &7 x & AU 3fadhdl OTd ST BT |

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

Ue—5 3T [-3,1] # Wl f(X)= (2 + 2x — 3)¢*® g el @1 T/ &7 Fgal &I Sird
HIFTY |

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
Q.No. 6 : Using Simpson’s 3/8™ rule evaluate f061—J1rX dx

ged—7 Ifq y=e" sinbn ar Rig PIY & y, — 2ay; + (a2 + b?)y =0

Q.No. 7 : If y=€""sinbn prove that y, —2ay; + (a?+b?)y =10 .



IR T O eved Jaa favafdeney, mRe
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P Bl B MYbp— JAfTHTH [P : 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.

QU I ¥ gl A4 qur @vs 9 ¥ B2l IR TSl & IR QIR |

Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
TS A& 1 W 9 A% 4" Skl IS 8 R SR 800 & 1000 ¥_i # forg=m 2|

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

given in 200 to 300 words.
TS AT 4 ¥ 7 g SaRid TS 7, faT SR 200 ¥ 300 ¥Rl H R 7

gug — I
Section ‘A’
<Y I 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.

Iffrhdd 3fdh: 18

Maximum Marks: 18

1. afe v ue Giftd fadfig dftw gl 2 ok T: VvV » V1 v Wdig ufafRmmr &, af Rig @i

fo Vardm =T @ dife. T grarn

If V is a finite dimensional vector spaceand T : V — v1is alinear map, then prove that Lim V = rank

T +nullity T

2. WY wURRY T IRS 5 IR3, T (X, v, 2) = (2X + Y, Y-z, 2y + 42) ERT URYING, & T sif¥ererfos
A AT et |fewr @ sifoi | @ T e 8?

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

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

3. 3 U WA H AR & AW Bl uRaINd BIRTY | AT a T b Ue 3=k oM F9e (V, < >
) & a1 Rge w9 |wiew g, a1 Rig P fF




[ <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 [l bl

1 Ife w, TgT w, DI 3T SU AT faia ey warfe &1 a1 <ffa «ive & o (w,
+W,) = fadT wy 8T wy, — AT (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; Nwy)

2 <1 oy anegg A @R B @ forw Rig #ifve
(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 A JAIAMHDT fHl 3 o FHfe 2 S]ud difory dern g Sy |

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

gea—1 I Wi, W, 31 Ifey Hfte U6 &3 F R 2 | 3fe dim (W1) = m a1 dim (W,) =n &
ar fearsd 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 AT AT A AIQHT DI ST DITOTY |
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

U3 AT & IR°WR f b arsfeifaR B 81 S f (g, %5) (71, ¥2)) = (2x1y; — 31y, +
3%, + X2y,) A ARAT & a1 B, {(1,0) (1, —1)}3e B,{(2,1) (1,1)}% W&l V& 3HTgg P
S BINTY |



Q.No. 3 : Let f be a bilenear form of IR defined as f ((x1,x,) (¥, ¥2)) = (2x1y1 — 3%,y +
3xéy2 + x,y,)then find a B;{(1,0) (1,1)} and B,{(2,1) (1,—1)} matrix P with respect to B;
and B,.

gre — 9§

Section - B

oY SR U
Short Answer Questions.
NMeHeH 3Hd: 12

Maximum Marks: 12

e : P IR U3Af & SR 200 I 300 sl F ford |

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

4. fag SR & Aftas =M smeE @ i aRfe I arafas € |
Prove that the characteristics roots of a complex hermitian matrix are all real.

5. AR T:IRZ 5 IR3, T (X, y) = (X +y, X - y, y) &7 aR¥IRT ufafermmor i 8, & T oY @ife
(STTfRY) oI e e 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 Ho f, IR2 R F=yeR 3 aRwiiyd ? :

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

T f T fgRdia 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 wHfe 39 YR B fb s s Sfud sugHfe &l &, df <isv fb V =
{o}aer@ V & 19 U 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 dem P B P Igg & aRfBe qel wH 8
Show that the characteristic roots of matrix B and matrix p™ B P are same.

5  fm A e ufREr W@ @ oefs T IR? 2IR?
@) T (X, X2) = (1+ X1, %)
@ T (X1, X2) = (Xo, X1)
which of the following is a linear transformation where T : IR*> =IR?
@ T (X1, X2) = (1+ Xy, Xp)




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

6 g FINY 6 D5 W wurRer [Javiia g Al 9 iiereford ol ol e
Aifa fadig afey w9 & a_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 dred afey &7 9fey Fdfte g @ A, n $Ife @ 37 31g 2 a9 g aifoy
f& f:FxF-F
sief f (X,Y) = X' AY te i wu 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.

Te—4 g INTY & T8 eeg & e A ff JAF 81T |

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

UT—5 T ATEdl b1 FEMAT <R GRATRG BIFSTY e fawrsd fo i sr e g4
BT U PRaT 8 |

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

U6 IS X > Y U Bead ©1 afed AcX,BeX @ fR@rsd 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 gRIATRT BT |

Q.No. 7 : Define inner product space with an example.
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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.
v I 9 el 9 qor @vs 9 4 &8 ar 9Tl &I Sk dford |

gug — I
Section ‘A’
<Y I g3

Long Answer Questions.

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

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

Iffrhdd 3fdh: 18

Maximum Marks: 18

1. (®) IfT a, b, c JFHE TAT TAIHG 8, AT TATSY fh
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 ( )
@) & DIFTT : x* —5x°+ 7x* —5x + 1= 0.
(b) Solve:x*—5x*+7x*—5x+1=0
2. (@) Rrg PfTT—
X+Yy+2z X y =2(x+y+2)°
z y+2z +2X y
z X Z+Xx+2y
(@) Prove that—
X+Yy+2z X y =2 (x+y+z)°
z y+z +2X y
z X Z+X+2y




@) afs FERer x* + 3px + 3qx + r = 0 @ ol THSG Aot H & @1 g oifoig &
2¢°=r@3pq-r).
(b) If the roots of the equation x> + 3px? + 3qx + r = o are is harmonic progression, the prove that
2q°=r(3pq-r).

3. AT & o Al & fog aiaxol & 98 &

X+y+z=6
X-2y+3z=10
X+2y+22=yu
(i) BT 8 &1 B |
(i) v &g &t |
(iii) IFAAT 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 (@) FHIBRIT (22 — 22) = (1 + )P &A DIH |
Solve the equation (z2? — 22) = (1+i)?

(b) HRSHT fafr & rera FHHR0T 243 +3x2 4+ 3x + 1 = 0 BT BA BIOT |

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

5(a) FHIGROT O3 & I B ST DI |
X-y+2=0,-3x+y-4z=0,7x-3y-92=0q2m4x-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) &S aRdfd®d x,y,z @ g AT 23 +y3+23 =81 8 O g dINY &
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 &I BINAY |
Solve the biquadratic equation x* — 2x3 — 5x? + 10x — 3 = 0

(b) =R naE a7 e d@r g o g &




(V3+i) +(V3—i) =2"Cos (%)
If n is a positive integer then prove that

(V3+i) +(V3—i) =2"Cos (I%T)
7. DR & W @ werar 9 fFreafaled afiexe g aifig |
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 ANl & HALT ¥ U AT b 25 TN AR G H, 26 <IN GHER U= T, 26 AT
FAER TS 1, 9 T H 27 | €91, 11 AT H G T &, 8 AT T dr | g1 3iR 3 T
T TR 99 Ued & ol HfeilRad sid ST f6 &1 4 &9 U FH[R U3 UgH dTel &
=T fhe i B |

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 &7 519 SITd &Y | afy (l—‘) — A+ iB

I+t

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

grs — §
Section - B
Y I U
Short Answer Questions.
JNMTHAH 3P 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. Sin°0®I Cos O & Ul ¥ FId DI |

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

2. A o, B, THEOT X -3x-6=0 Ho B, Al o'+ p* B AF A HINIY |

If o, B are roots of the equation x3-3x-6=0 then find the value of o’ + B*.



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

Solve : 7%+ 2.7%-15=0

4, g PIVW 6 — AUB=ANBIRR 3R daa afe A=B

Provethat-AuUuB=AnNnBif A=B

5. (1—i\/§)5 P (a + ib) ©U F @ BN |

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

6. A n TP UAIHS UNIdh G &, AT g DI s

(\E—iy +j@i)" :2n+1C05?

If nis a + Ve integer, then prove that

7. RIg HIRTT (14 cosb +isin®)™ + (1 + cosb —isinB)" = 2“+1cosng X oS (%e)

Prove that (1 + cos6 + isinB)" + (1 + cos® — i sin@)™ = 2“+1cosng X COS (%e)
8. Rig ITT AU BNCO)=(AUB)N(AUC)

Prove thatAu (BNC) = (AUB)N(AUC)
9. I a, B AHIHRT 3x% —2x — 16 =0 & HA 8l Al a* + BT 74 AT BN |
If a, B are roots3x? — 2x — 16 = 0 of then find the value of «* + p*
10. FHIGRT |z — 5 — 6i| = 4 & fa=geil & T z fIguer &1 sma & |
What is locus of the points Z represented by |z — 5 — 6i| = 4
11, Afees A1 (=3 + V3i)d1 g4 U 1 DI |

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



12. fer=faRad sraff@mret & 8 BT [x — 1] < s; |x]| = 2

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

13 Wy, W, SHE & T & 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 T eI 2+i 81 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 T O eved Jaa favafdeney, mRe
The fawg (I ) # yA—um erieH (fAsm) ST |a=— 2024—25

P Bl

Course Code:

P INPH— JAfTHTH [P : 30

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

Are— (Instructions)

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

Wog 3 U fhsl 9 T Wvs § I fhl IR TS BT Ik S |

Note:

4.

gug — I
Section ‘A’
<Y I 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.

A 3ih: 18
Maximum Marks: 18
Find the equation of tangent at (r1, 61) to the conic

ﬁ =1+eco0
r

¢
siiga 7~ 10K (1, 0,) T el T wewRor ford |

Find the shortest distance between the Lines " =2*tb anar=c+sa

Rl T=a+th T r=Cc+sd @& 1 @ FAqH T 1T DN |

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).

3 BT ARG ford gt SRS asb X2+ Y2+ Z2=a?dem X + Y +Z =18, @I Vertex (O,
0,0)¢&|

e[ BT FHIBRUT ST B [STHDBT 2NV (1,2,3) © TAT ST DR dTell dsh
Udh g B RTdT THIBIT X2+ y? + 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? +
V2 + 22 =4, x+y+z =1.




5. fig AIRTT A efged S+L+5 =19 B & S101 T w6l @
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 — + +
C—zz 1 to the tangle planes isax? + b?y? + c?z? = (x%y?z?)?
. X+3 -6 _
6. Xaelf T = 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 = =¥ ="2"
-4 1 1

7. Ife PSP’U® Ihd & b AT Sfiar 81 o Rig HIRU 6 P ik PP . Wuil &
eﬁﬂav—rﬁwan—l(zism") 2| et <faT 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 Coneé =1+ccosfif(A—e)?>+B%=1.

9. A r, T r, FSIRA & I el Ueb AN DI TF I 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 +T'2

qug — §
Section - B
oY SRig U

Short Answer Questions.

JfTrhay 3fd: 12

Maximum Marks: 12

Al : fh=dl IR Ul @ IN 200 ¥ 300 Tt § ford |

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



.1 . .
1. 9w T = acos0 + bsing. B IchgHT AT e YISH Pl oI TS SITd B |

1

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

2. I GHTA BT FHHIOT GG B 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). ¥ IR dTe el BT FAIDBROT AT P |
Find the equation of the sphere passing (a, 0, 0), (0, b, 0), (0, 0, ¢) and (o, 0, 0).

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

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

5. r@ATr, FRAT arel Td U Y & odq Pl ardl Mal & URees god ! 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 NI BTG | 22x% — 12xy + 17y% — 112x + 92y + 178 = 0
Trace the conic 22x2 — 12xy + 17y% — 112x + 92y + 178 = 0

7. g §=1+ecoseaﬁaﬁwmwﬁ?ﬁa§mﬂﬁgaﬂﬁ§wmﬁml
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 & TP ST B |

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

9. Ry fob Halfdwg iR fd=gali (a,0,0),(0,b,0) 3R (0,0,c) ¥ IR drel el BT
AT x2 +y2 + 22 —ax—by—cz=0 % |

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.

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

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

1175 -1, 1) @ 2= 2= 2 R Sl T A 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 & Y@ o) ks droomd € @ g $IfSe & 12 +m? +n%2 =1

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



IR U< Gy eved Jaa favafdener, RS

The fawg (I ) # yH—um erieH () s |a=— 2024—25

P Bl B MYbp— JAfTHTH [P : 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.

Wog 3 U fhsl 9 T Wvs § I fhl IR TS BT Ik S |

Qug — I’
Section ‘A’
<Y I U

Long Answer Questions.

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

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

Iffrhdd 3fdh: 18

Maximum Marks: 18

1. feari f& S&1E &7 651 roots Ua 3ifdell T A SR & T0H & ATl BT © |

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

2. feard f uRfag amael <R URE=T Th Wies BRI |

Show that a finite commutative integral domain is a field.

3. ﬁ@ﬁﬁ?%ﬁ?ﬁqﬁfﬁﬁsemigro%pﬁmﬁﬁ?ﬁwﬁwmméwwm
|

ifhs 39 Socl A 8! Bidl

Show that every finite semigroup in which cancellation laws hold, is a group but
converse is not true.

4. TE S FRGINAT BT Y= 57T forgas 9 Rig o |

State and Prove fundamental theorem of group homomorphism.

5. @ fo Wi Aftad SRR SS9 Tdh Wies BRI |
Show that every finite integral domain is a field.

6. I FE G & M U&h YT IUFHE & 9T H, G &1 SUFqE &l al fe@rl fo— (1)
HNG, H & U@ IRAMT SUFHE 21 (2) HN,G &1 U% SURFE 8 a1 (3)N, HN &1

AT SUHHE ¥ |




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 T DI forgar g HIfog |
State and Prove fundamental theorem of group homomorphism.

8. fig @IRT 5 1S N sva W& (Z, +)Yd FHGHIRG 81T |

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

9. g HINTT & Us Aftad s<Rrdl S Udh Wies B8R |

Prove that every finite integral domain is a field.

s — §
Section - B
oY SRig U
Short Answer Questions.
MBI 12

Maximum Marks: 12

e : fH=S IR yvAi & SN 200 I 300 veai F ford |

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

1. TP A T BT I&TERYT SITY ST FhI T8 8 |

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 UAS prima ideal, TH IMfIHTH we BIT & fbdl 9o (R +, )

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

4. (Zyp, +) & A ISUTET BI ford |

Give all sub groups of (Z12, +)

5. TRIT UHT Bl forgax Rig & |
State and prove Lagrange’s theorem.

6. fammd & foeft wvg # s qn Ul srawa g9 JTdhall BT & |

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



7.

10.

11.

12.

13.

14.

15.

16.

e f: Gy G, TE AHBIh & df e o kernel (f) G1&T U TITHIRI SUHHE
BT |
Let f: G; =G, be a group homomorphism then show that kernel f is a normal subgroup of
G1.

afe H qoT K & IRME Suwg 8 af Rig @I o (HK) = 2.0%K)

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

S f: x»y AT AB, X & Syaq=d 8l aI fawrd f& 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 S[TDHII T BT ISER0T 9AR s a1 ST ah1g & |
Give an example of a non-cyclic group whose all subgroups are cyclic.

A | 9o R &7 Yo I[oraTdetl &1 df fa@ri f& R/l {I+a: a ER} Td i BT |
Let | be an ideal of a ring R then show that R/I {I+a: a eR}form a ring.

Rig PIRTY & <1 gdvr qgucl &1 oM Wt U g 9gue BN |

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

T MEDHIIT FE BT Sarexyl SIRTY s a SU g o1 o |
Give an example noncycle group whose all subgroups are cyclic.

Z/>o & AERI I ST a7l BT S DY |

Find all zero divisor elements of Z /5

IQTERVT Aied IAdH HacIoRA SHA HT aRFINa BIf |

Define unique factorization domain with example.

g @Y b afd G us 3ifdell T8 © A1 G| zq) TP I G 1T | W18l Z(G), G
P D= B

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



IR U< ey eved qaa favafderned, R

The fawg (I ) # yH—um erieH () s |a=— 2024—25

P Bl B MYbp— JAfTHTH [P : 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 U fhsl 9 T Wvs § I fhl IR TS BT Ik S |

Qug — I’
Section ‘A’
<Y I U

Long Answer Questions.

Al : forgl 9 Ul & Sk 800 I 1000 Iaf ¥ ford |

Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.
JNfeDHaH 3ih: 18

Maximum Marks: 18
1. Solve the differential equation.

TBH THIBRIT Bl T B |

dx dx
—=my-nz,—=nz-IXx,
dt t
dZ—Ix my
dt
2. Show that the differential equation
2 2
A
a“+1 p2 4

is a parameter is self orthogonal.

el fh sradmol FHIAROT
x2 Y2
5 +
a“+h b2

=L} & yrafere 8, Wollftesd B |

3. Solve the differential equation.
JAHA THIHRT BT el BN -

dx
— +2X-3y= t,Z—)t/ —3x+2y=e2t

dt

4, JTHIIT FHIDBT Bl gl DY |




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 3rad el THIHROT BT Bl BY

d? d
d_x32/ +(1- cotx)% — ycotx = sin’x

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

d
Tz +(1- cotx)% — ycotx = sin’x

. 3AHA AHIGRIT DI Tl Iy %+%—2y=2cost—7sin t

dx dy )
—+—+2x =4 cost—3sin t
dt dt

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

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

gel DISTY (Solve): (a) 3—3;+ xsin2y = x3cos?y

242
(b) xdizy + % — 2yx?logx + 3x
. & BIRTT Solve) (a) —Z—= - - &

mx—ny T onx-lz ly—-mx

(0) x(*+2)p=y(&°+2)g=2x*-y?)



gug — §
Section - B
Y I U

Short Answer Questions.

Al : fH= IR yvAi & SN 200 I 300 veat F o |

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)z_z:0

10.

11.

g BT (Solve) x 2oz Y gy

Solve the differential equation: 1 + y? + (x — e—tan‘ly) Z_Z -0
gl BINNTY (Solve) p = log(px —y),p = 2—3/

X

d? d .
el DI (Solve) —y— —y+y=xezsmx

gl DISTY (Solve) x? ——x—+ 2y =x logx
g PINTT (Solve) i’ = iy =
mz my nx—lz ly—-mx
el BTG (Solve) ——— = _
2yz—y?2 y+z y—z
d’y _ _ 1 ay —0= 1
g DINTY (Solve) Tz e 2coshx y(0) = dx at x =0= Z

2

we BT (Solve) 2 — 3x—4y=0and T+ x+y =0

dZ

gel BIRY (Solve) 1+ (a+bh) & + abt = xy

22z 5 22z
z =Xy

Solve the differential equation.
ANqH THIBIUT BT A PN |

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

12. A DISIY (Solve)

dx dy  dz

27 27 222

JfHaH 3fh: 12

Maximum Marks: 12



IR T O eved Jaa favafdeney, mRe
The fawg (I ) # yH—um erieH () s |a=— 2024—25

P Bl B MYbp— JAfTHTH [P : 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 U fhsl 9 T Wvs § I fhl IR TS BT Ik S |

Qug — I’
Section ‘A’
<Y I U

Long Answer Questions.

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

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

Iffrhdd 3fdh: 18

Maximum Marks: 18

[N

1(a) (@) T IR T&

sim (1+x)X —e
Evaluate X'_,o(#

(@) u&:vllm+v_'1’m:2x,eﬁmaﬁﬁn%(xz-l) Yoez 20 + 1) XYneq + (0% -
m?) Y, =o0, ST&l Y, , Y & €df 3radher- $RTd oxar © |

) 1Y ™y VM o) prove that (- 1) Yn + 2 +(2n + 1) xymes +(? - m?) Y =0,

where Yn denotes the nth derivative of Y.

2. (®) IghH fo,}, STEl anZE'WWHﬂTGT@WC)WWI

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




(b) Show that the sequence {an} where ap = i+$ +———+2i IS convergent.
1 11
3. (EB) Aol x+ +x1+5+ x1+E+§ F o, (x>o)3ﬁﬁ¢n€r il . E
DI |
1 11
(a) Test the convergence of the series x + +X1+§ . X1+E+§ . (x>0)

@) 2ol v (-1 a, _?ﬁ forg foramint e @l forgaR Rig IR |

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

()= BIfSTU— limx > a zi:zz

X

a

a”—x

Evaluate : limx - a ———
X+ —a

(@) 3l cos™! (—) log( ) ar g dINY & x%y,5, + Cn + Dxy,eq +
2n%y, = 0 ST&f &1 & AMeT Ndf adhaer SRIT BT ¢ |

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

5. ()%\Wﬂx+ +33 + ot (x> 0) B ARNHRT BT FFHAT BT T DI |

3!
2x2 33x3
Test the convergence of the series x + — + T (x>0)

(@) DY B FTHAE THT DI forgax mcg; DI |

State and prove Cauchy’s Mean Value theorem.

6. () RSy 5 {a,} FTHH FET @y = 1+ 42+ .o+ SR T2 2

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

(@) g (@, J5TT @, = 7 — - BT AT TN SARADAH TE T BT |

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

1
71'_—
4

7. fe@msy & [0,1] & ardfdd S8l &1 W edd 3Mdg s |

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

(b) 3 pH Y {nz f;’:l_s}amﬁ?a BT G0 FHIAT |



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

1-2cosx—cos 2x

8. S HIfIY | (a) limx — 0

xZ
fa@rgd f& f(x) = sin (1/3x) & A (0,1]9dd 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.
MBI 12

Maximum Marks: 12

Al : fH= IR Ui & SN 200 I 300 el F o |

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

1. Turfsu &
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 yl<x<2

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

5x -4 , 0<x<l
f(x) =
4x -3 ,l<x< 2

3. P HegHE YUY &) Fergdl 9 g¥igy fe afe X > O,

xlog, ne
logy(x+1) = 10
1+QX

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

of <\




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

202\

4. srmH {f,}, oret

fX)=— _yxeTR
n\X) = €
1+n2x2

P AT JAARY BT S BT |

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

f)=— _vxeTR
n(X) = Xe
1+n2x2

5. afe f qern g, [a, b] # wamsfea € iR f(X) < g (X) V X €[a,b}, ar frg afog f&

12 ) dy <[P gy dx.

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

6. <y fo o
Cos2x Cos3x

+ . R,
22 32

Cosx +

IR R FHMG: |aq 2 |

Show that the series
Cos2x Cos3x

+ F i
22 32

Cosx +

Converges uniformly on IR.

2x3  2Zx% 22xS
7. Tulisy fh— eXcosx =14+x ———-""—— +

3! 4! 5!

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

X # 0. & Fadq &I f[ad==r sy |

el/x_e—l/x
s 0 X F 0.

9. N ¥X,—— x>0 B G AHAN B S BIRTT |

n(1+nx2)’

Test for uniform convergence the series Z;’{;lm, x=0
10. MY B (1 —x) + x(1 — %) + X2(1 —X) + =+ eno ... [0,b] SO0 H [<] FAF: A B |

e1/x_e—1/x

el/Xpe-1/x

8. wa f(x) =

Discuss the continuity of the function f(x) =



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

in if [<].

1. A ag,ay, ...y T FBR IRAGD FEQ § 5 2o 42y 2= 0 o quigd
5 FHHIT agx" +a;x" 1 ++..a, =0 BT HA H HH Th A 0 AT 1 & 419 H 7 |
If ag,ay, ........a, be real number such that —2- 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! & A6 FHafad @ O Rig PIRT Af:[a,b] » ELA > 0 3=R B,
AT M AATRierd § dem fab M(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 AM(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

14. 30 Y cos (%)%afﬁwﬁma%sﬁaaﬁl

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

x®M—log(1+x
15. ST ot x = 0 xf( )

x€"—log(1+x)
2

16. faw@rgy & RIS He g AT BT TG B |

Show that arbitrary union of open sets is open.

Evaluable: x — 0




IR T O eved Jaa favafdeney, mRe
The fawg (I ) # yH—um erieH () s |a=— 2024—25

P Bl B MYbp— JAfTHTH [P : 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 U fhsl 9 T Wvs § 9 fhl IR TS BT Ik SIord |

Qug — I’
Section ‘A’
<Y I U

Long Answer Questions.

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

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

3NferHaH 3fd: 18

Maximum Marks: 18

1R~ fafer &1 STINT &R® Udh e Polynomial T S0 &) S & T 3ffws!
BT HET A1 BT

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

X -2 1
Y (x) 12 -8 3

2.f3 T 9o x TAT X BT FErIdT I € BT T ST BN Od x = 0.644 B

From the given table of x and €, find the wvalue of &
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 9 ¥ T IHHRON B ' BN |

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

4. (d)euigy f& Rea—awmas Afy § afeRer @ dife & 2

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




5. f&am g (Given)

X 1 3 4 5 6 7 8
f(x) 1 27 64 125 216 343 512
=1 HINTY (Find) f (7.5)
6. ANRIST fIfer | sl & HIET Fad w149 S DN |
Using Lagrange formula for interpolation and
X 0 1 2 3 4
f(x) 3 6 11 18 27
TAT B B S BN | find the function (fx).
7. Wreied A gR1 UsT &7 g ST |
Using simplex method solve the problem.
Max Z = 2X; +5X, + 7X3. Subject to  3x;+2x,+4x3 100
Xy+4xo+ 2%, < 100
X1+Xo+3x3 < 100, X3 =, X2 =0, x3=0.
8. CIAUICYA UST DI ol dIToTT |
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. ATH THHT US Bl & HINIY |
Solve the minimal assignment problem.
Man— 1 2 3 4

Job !l




l. 12 30 21 15
. 18 33 9 31
Il. 44 25 24 21
V. 23 30 28 14
gos — §
Section - B
oY SR U

Short Answer Questions. _
NMeHH 3p: 12

Maximum Marks: 12

e : fHS IR yvAi & SN 200 I 300 veai F ford |

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

1.1%—1%???5%%@@@% J12-5exdxzﬁrm?r§nﬁaﬁ|

1
Evaluate the integral Jf'Sede by Simpson’s gfd rule.

2.7 Ba e ¥ /38 BT AF STHAT & R I Tb AT D |

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

3Afery # ufoam o faf &1 waw=md |

Explain the inverse power method in matrix.

4TRSS @ AT 719 U9 & AR ﬁ|

Explain Lagrange’s mean vlaue theorem.

5. TRI~T $eXATeIe A BT STIRT BRb Bold &1 WHY T T TqT F 1 BN |

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

0 1 3 4
Y -12 0 12 24

6.4fgad &1 Ufaed =T Y -
Find inverse of the matrix :

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

7. AAE qod ynd foRay qen g 1Y |

State and prove intermediate Value them.



8.

10.

11.

12.

13.

14.

@Waﬂmfldx

0 1+4x2

dx R & 1/3 3R 3 /8 99 I |

. 1 dx
Find fo T2
Sol—dgl A Wy BT BRI ST DITOY 5 x=0.1 T x=0.2 3R & & fob
x=0 W y=1 7o L=x+y
Use Runge-Kutta method to approximate y, when x=0.1 and x=0.2 given that x=0

dx by using simson’s 1/3 and 3/8.

- dy _
when y=1 and Lo Xty

HE Guey| A | Uia™ Mg S1d Iy oid
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

faedT TT Bl ford |
Write the sales man problems.

Yo fafr & Suan a1 ford |

Explain applications of game theory.

AN 98 & ISYINT BT forlRad |

Write uses of operation research.

TAIgA IS & NI fafd o dHssy |

Explain Hungnrium method for assignment problem.



IR T O eved Jaa favafdeney, mRe
The fawg (I ) # yH—um erieH () s |a=— 2024—25

P Bl B MNYP—

Course Code: CSSMM-12

(Course Title) Linear Programming

Ifhad 3ih : 30

Maximum Marks : 30

Are— (Instructions)

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

Wog 3 U fhsl 9 T Wvs § I fhl IR TS BT Ik S |

grg — I
Section ‘A’

e ST g

Long Answer Questions.

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

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

1.3 fafsr gRT U39 @I 8 BN |

Using simplex method solve the problem.

Max Z = 2X1 + 5X2 + 7X3
Subject to 3x; + 2x; + 4x3 < 100

X1+ 4%+ 2x3< 100

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

2.7ATH THITE U Bl A N |

Solve the minimal assignment problem

Man— 1123 | 4
Job 1 12 30|21 15
l m 18 33| 9 | 31
I 44 25 | 24 21
IV| 23 |30 28 14

3. IIASHT wHfe & IR H fOaR 9 98y ¢

Explain the Euclidean Space.

Iffrhdd 3fdh: 18

Maximum Marks: 18




Ul T GR9INT &R e &Y | (Define and explain the terms)
(@) Hfgad &1 gehd (Invrse of Matrix)
(@) wie @R(Slack Variable)
(1) s AT GeIl \WYzerd (Bounded and unbounded set)
IS BT g forad? 39 8 dx | (Write down the dual of the problem and solve it)
Minimize Z= 2X1+3X+5x%3
Subject to 5X1+6X2-X3< 3
-2X1+Xp+3X3 < 2
X1+5X2-3X3 < 1
-3X1+3X2-7X3< b
. 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. JFASTT T & IR H fOwR 9 9d8y -

Explain the Euclidean Space.

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

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

Explain about the Special Structure of the Transportation Problem?

grg — §
Section - B
oY SRig U
Short Answer Questions.
JTferpaH 3fd: 12
Maximum Marks: 12
e : fr<dl IR U & Sk 200 I 300 ¥l H 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. AgTR< 9 & forv iRA fafdr &1 awsm |

Explain Hungnrium method for assignment problem.



3. Wd fafr & ST BT o |

Explain applicationof game theory.

4. Mhdet fAT | oo AHRT BT 8 BN |
Solve the LPP Problem by graphical method.
Max Z = 8X; + 7X5
Subject to 3x; + X2 < 66000
X1 + X2 < 45000
X1 < 20000
X2 < 40000, x; >, 0, X; >, O.

5. fasar T &1 ford |
Write the sales Man problems.

6. HIc ford |
Write short notes.
(i) foliaer &
Feasible solution
(i) UTSFT AT g3TeT BT
Primal and Dual solution
(iii) &7 =RI H 3ffwmdH 79 FARAT |

Optimization problem in two variables.

7. UT% gRT & 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. fig @Y & e Rad IRmH F9RT & F9 AT Bl B GHead U T
Ay Bl 27

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

12. SAQH FHde T 3 wHftedt wR wfere fewofy ford |
Write the short note on Hyper Plane and Half Spaces




