IR U S eved Jad [Isfderne,saseT
fasm (Fra®) srieR s |

P BIS P INPH— JferHaH 37 : 30

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

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

s 3 ¥ gl A dor @oe 9 ¥ fH=l IR Ui T IaR o |

2. Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
TS 6T 1 W 9 AP Q™ IR TS § OTdT IR 800 W 1000 TTeal H forar 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 R 4 ¥ 7 Y SR TS 8, ST SR 200 ¥ 300 T H forg=m 2|

g — I
Section ‘A’

e ST g

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.

Ifrhay 3fd: 18

Maximum Marks: 18

1. "R~ v9g &f forgax Rig oY |

State and prove Lagrange’s mean value theorem.

2. Ify y=e™ sinbn @ Rig SR & y, — 2ay; + (a2 +b?)y =0
If y= €* sinbn prove that y, — 2ay; + (a® + b?)y = 0.

3. ST PN

Find :

d X inx |
(a) &((Cosx)tan +(Cotx)SmX )

HBARIT THT & FEANT A y = log (1 + sinx) &7 fawR ford |

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




4. e I B forgax Rig & ?

State and prove Roll’s theorem.

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

0 W9 x IURFg & }
@ AT B S BT |

Investigate the continuity for the realvalued function f: IR = IR

x when x is rational }

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

If y=[log (x + Vx> + 1)J*then find the value of (yx)0

tan x—sin x 1
tan x—sin x 1
Show thatx - 0 ———= -
x 2
2 o
8.amaﬂsmwﬁwﬁﬂwﬁﬁaﬁﬁlﬁawazﬁy=;aﬁmwﬁmﬁﬁaﬁﬁﬁl
2
Define asymptote of a curve and hence find asymptotes of the curve y = 3
s
0. IR I, = foztannndx ar fewmgy fo 1, +1,., = ﬁ
2 1
IfI, = [#tan"n dxshow that I + I, = —
g — q
Section - B
oy U
Short Answer Questions. _
BT 3feh: 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 Wgﬁaﬁw[oé]ﬁw f(n) = x(x-1) (x-2) GeaTfiq IR |

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



2. TR yHT ¥ Rig Ty fh—

2x3  22x*  22x°

e*cosx =1+ x — 3 + a0 q + -
Using Taylor’s theorem prove that
. 2x3 2%2x*  22%x°
e*cosx =1+ x— 30 + TR + -

3. Ak I, = [Stan*x dxﬂamins?iﬁﬁln+1n_2:ﬁ
1

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

4- 51q |
Evaluate.
lim [ t anx j
X —>0 >
X

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

~ 6 1
5. Ry 3/8M s &1 SUINT avas f — dx
0 1+x

Using Simpson’s 3/8" rule evaluate f06li+x dx

6- aHdT ST BN |

Differentiate.
1/
2¢ *Cosx x2
1+x4
1
Sin x)x_z

7.§n‘craﬁ:x—>( -

1
Sin x\x2
Evaluate: x —>( » )x

8. g x =2 & W Ba f(x) = 3x% — 6x2 + 5x + 9 BT TRk Aol ) FERET A AR &R |

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

9. me T X = a (t - cost), y =a (t + cost) & IFRIF BT ARG PN |
Draw the graph of the function x =a (t - cost), y=a (t + cost)



10. afy y=xn- 1 Jog x @ =df sramea s |
if y=x1- 1 Jog x, then find nth derivative.
11. e (log €)X &7 x & WTUeT Jddhel ToTid AT BT |

Find Z—Z of function (log e¥) *"* with respect to x.
12. arerre [-3,1] & wad fi(x)= (x2 + 2x — 3)%*a forg ol & W9 & FQIdm @ Sitg SN |

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



IR U S eved Jad [Isfderne,saseT
fasm (Fra®) srieR s |

P BIS P INPH— JferHaH 37 : 30

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

Are— (Instructions)

1.

Note:

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

s 3 ¥ gl A dor @oe 9 ¥ fH=l IR Ui T IaR o |

Question No. 1 to 9 are long answer questions answer should be in 800 to 1000 words
TS 6T 1 W 9 IP A" IR TS § P SR 800 W 1000 AT H foread B

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

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

g — I
Section ‘A’

e ST g

Long Answer Questions.

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

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

Ifrhay 3fd: 18

Maximum Marks: 18

1. aR V uo difd g aRe aafe 2 ek T: V = VI o g ufifamr 2 o Rig #ifte
f5 V@ dmr =T & e, T @ g

If V is a finite dimensional vector space and T : V — V1 is a linear map, then prove

that Lim V =rank T + nullity T

2. W wuwr T:IR3 5 IR3, T (x, v, 2) = (2x + v, y-z, 2y + 4z) gR1 ufenfa, & i
fFTEfOTes A qe ifienefOie afeer sma ooy | @& T faedfia 87

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

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




3. o o Wit § |y & M B gkt SIfTg | afe a dor b Ue o o e (V, <
> ) & 31 WRage o= |l €, ar g P 6

[ <a,b>| < [la |l [lo ]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

[<a,b>] < [la [l [0l

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

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

dim (w1 + w2) = dim w; + dim w2 — dim (w1 N w»)

5.3 Tt areE A iR B @ forg Rig @ifoig

(a) sravy (A+B) = 2/@¥y A + 31Ny B

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

For two square matrices A and B show that

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

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

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

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

1 1 3
7.3413155'A=(3 2 4>$WWﬁwwﬁﬁaﬁaﬁﬁm
3 4 5

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

9. A 5 IR? W o argferfax o 21 £ (g, 22) (1, ¥2)) = (2x1y1 — 3%y, +
3x1Y, + x,y,) ¥ ufeifya &1 @ B;{(1,0) (1, —1)}aen B,{(2,1) (1,1)}& ame &
3egE P =i SIfTy |
Let f be a bilinear form of IR? defined as f ((xl, X5) (yl,yz)) = (2x1y; — 3%y, +

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

grg — §
Section - B
Y IR g3



Short Answer Questions.
JTferpaH 3fd: 12
Maximum Marks: 12

e : 52 IR Ul & IR 200 A 300 AT H fored |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.

1. frg Y & affay RMRRE oregg & W aIRBES qa aafas® B |
Prove that the characteristics roots of a complex hermitian matrix are all real.

2. 3R T:IR2Z 5 IR3 , T(x,y) = (X +V, X -y, y) gR1 aRwifia uffemmr & &, @ T &
PIfC (SR) TAT LRI AT DI |

Ifamap T : IRZ - IR3 be defined by T (x, y) = (x + v, X - y, y) is linear, find rank
and nullity of T.
3. e wed f, IR2 W Freyer & oRwfitg 2
FY) = -y +xy, TEx=(x;,%,) and  y=(y,,y,)
7 f T foxdia w9 27 Sitg HIfg |
A function fis defined on IR2 as follows:
£, y)=(x, -y +x,y,, where x=(x, - x,) and y=(y,,Y,)
Is f a bilinear forms? Verify.

4. aft V &3 F wx afeer 9afe 39 uyeR B & s9ar ol Sfud Sudafe [8f §, a1 9ise fb V
={o}Iga V & 9 & T |

Let V be a vector space over a field F such that it has no proper subspace. Then show
that either
V={o}ordim V=1.
5. Rrg @IS & smegg B 9o P1B P e & aiRfy& ga 99 &
Show that the characteristic roots of matrix B and matrix p' B P are same.
6. 1 & @I ufefor Y& @ wefes T: IR = IR?
(31 T (x1, x2) = (1+ x1, X2)
@) T (x1, X2) = (X2, X1)
Which of the following is a linear transformation where T : IR? =IR?
@) T (x1, x2) = (1+ X1, X2)
(b) T (x1, X2) = (X2, X1)

7. fag @IT & @15 &b wuare ey § afe Saa ifenefites qai o g @iffa i
afey wHfe & TR 2 |




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

8. afc F drem dfey &7 |fey |Afte & @I A, n difc &1 o g ¢ d9 g @ifoig fs £ F X
F =F

Sef f(X,Y)=X' AY & fgxdia w0 2

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

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

9. fag PINTY % T g & M A 1 FH1F 81 |
Prove that eigen values of similar matrices are similar.

10. <1 Fgeedl BT FEAT R UREINT $IY o fexarsy b wmfia R | | &1 ure
HRAT B |

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

ILaR X >Y w@wwaag|aR AcX,BecX arfe@asaf(AUB)C f(AUf(B).
Let f: X - Y be amap. Let A ¢ X, B¢ X then show that f(AU B) C f(A)Uf(B).
12. 3R Urolde WY ®I ISTERVT & A1l GREINT ST |

Define inner product space with an example.



IR U S eved Jad [Isfderne,saseT
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Course Code: UGMM-04

P Sam—
(Course Title) Elementry Algebra

JfTHIT I : 30

Maximum Marks : 30

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

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

g — I
Section ‘A’

MRS R LS|

Long Answer Questions.

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

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

IfTrhay 3fd: 18

Maximum Marks: 18

e :

Note:

1. @) 3 a, b, ¢ JFAA TAT gATHG &, A TASY b
be ca ab 1
b+c+c+a+a+b <§ (@+b+c)
(a) If a, b, c are positive and unequal, then show that
be ca ab 1

+ + <
b+c c+a a+b 2

(a+b+c)

@) Bt AT x* - 5x°+ 7x> —5x + 1 =0.
(b) Solve:x* —5x*+7x* -5x+1=0

2. @) fag sife—
X+y+2z X y =2 (x+y+z)
zZ y+z +2x y
z X z+x+2y
(a) Prove that—
X+y+2z X y =2 (x+y+z)
z y+z +2x y
z X z+x+2y




@ afe wfiaxo x* + 3px? + 3gx + r = 0 & o &b AN F O Rig AR 5

2¢°=r(3pq-r1).
(b) If the roots of the equation x> + 3px> + 3gx + r = 0 are is harmonic progression,
the prove that

2q3 =r(3pq-1).

3ATM U & o AF & fou FHieRo & 998 &

Xx+ty+z=6
X-2y+3z=10
Xx+2y+2z=p
(i) @I 8 21 B |
(ii) vs afgda &t g |
(iii) afwfHa &1 21
For what values of A and p the system of equations has
x+ty+z=6
x-2y+3z=10
X+2y+Az=p

(1) No solution.
(i1) A unique solution.
(ii1) On infinite solutions.

4 (@) wERT (22 —22) = (1 +1)%% g BT |
Solve the equation (z? — 22) = (1 +i)?

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

5(a) \HIHRUT dF @ T TS S DI |
x-y+z=0,-3x+y-4z=0,7x -3y -9z=07am4x -2y - 5z=0
Find all the solutions of the system of equations
x-y+z=0,-3x+y-4z=0,7x -3y-9z=0and 4x —2y—-5z=0

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

6(a) agEd I x* — 2x3 — 5x% 4+ 10x — 3 = 0 &1 &1 HIN |
Solve the biquadratic equation x* — 2x3 — 5x2 + 10x —3 =0

(b) =z noE o= guifes dwr & dr Rig o



(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 & 99 @ GErar ¥ EfaRad TeRer g S |
Solve with the help of Cramer’s rule the simultaneous equations,
xtytz=3
x+2y+3z=4
xt4y+9z =06

8. 60 T & \deToT # gy AT b 25 T FaE™R = H, 26 <7 99=R 9 T, 26 <IRT S8R U3 [, 9

armr H aem I <=0, 11 o H 9en T <=1, 8 @’r T @ [ 291 @R 3 @RT 91 99EaR 99 9ed & ol
fa=forRad sma PINTT f6 F9 A &9 Th FHER U5 Ued il &1 G fhasl 2 |

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

_\36
9. Adar B &1 91 o1 ®ifoiv | afe (;Jr—;) =A+iB

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

g — §
Section - B
oY IR g
Short Answer Questions.
JerHaH 3fd: 12
Maximum Marks: 12

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

Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1.Sin%0 &1 CosO & ual ¥ syad IR |

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

2aft o, B, R x*-3x-6=0a ga & O o+ B* &1 A T AR

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



3.8 BT TX+2.7*-15=0
Solve : 7% +2.7*-15=0

4Rrg ¥t fd AUB=ANB3aft ik Faa afc A=B

Provethat AUB=ANBif A=B

5.(1-1v3) @1 (a + ib) wu ¥ @@ A

Express (1 —i\/g)s in the form a + ib.

6.3 n TH gATHSG Ul W@ 7, 91 Rig Sy

(3-i)' +(3-1) =2* Cos—

If n is a +ve integer, then prove that

(3-i) +(3-1) =2* Cos—

7. f1g #IvT (1 + cosO + isinB)™ + (1 + cos® —isin®)™ = 2“+1cos“g X oS (n?e)

Prove that (1 + cos® + isin®)™ + (1 + cosd — i sin®)™ = 2“+1cos“§ X COS (%e)

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

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

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

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

Find the polor form of complex number (—3 + \/5)
12. f=feRad safaael o ga dIvw | |x — 1] < s; |x]| = 2

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



133 w1, w2 SIS & T & o Rig BN (14 Sw? + wh) (1+5w+w?) (5+w+w?) = 64
If w1, w2 are three cube roots of unity prove that (1+ 5w? + w*) (1+5w+w?) (5+w+w?) = 64
14. afe FRBRor ax? -3x +1 = 0 BT Th oI 2+i 8 T @ BT AF ST BN

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



IR Uy VeIl eved Had [asafeney, samsmEre

fasm (Fra®) srRied T 9=

P BIS

Course Code:

P INPH—

UGMM-05 | (Course Title) Analytical Geometry

JfTHIT I : 30

Maximum Marks : 30

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

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

Note:

g — I
Section ‘A’

MRS R LS|

Long Answer Questions.

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

All questions are compulsory. Each question should be answered in

. Find the equation of tangent at (r1, 01) to the conic

£:1+ec06
r

0
NIET) ;:”ecoedk (r1, 01) TR 9T BT FHIBRoT oy |

800 to 1000 Words.

IfTrhay 3fd: 18

Maximum Marks: 18

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

GRl T=a+th TAT T=c+sd @& g FH YAAH T T R |

Find the equation of the <cone whose generating curve

X + Y>? + 72 = @ and X + Y + Z =
(0,0, 0).

1, whose vertex

1S
is

3 BT AHIBRYT foRd FTHHT TRIET T X2+ Y2+ Z2=22TFM X+ Y +Z=17%, @1 (0,0,0) 2|

T T FHIGIOT S B et 2 (1,2,3) © T ST ST aTell ash

TUh g & RIS FHHRT <2 +y2 + 2 =4, xtytz=1 B |

Find the equation of the cone whose vertex is (1,2,3) and guidelines curve the circle

X +y?+ 722 =4, xtytz=1.




5. Rig AIRTT A defged S+L+5 =13 b= F o1 T3 W T
farguer Wil FHae WRax? + b2y? + ¢22% = (x2y2z%)? NI |

Prove that the locus of the perpendicular drawn from the centre of the elhpsmd + +

2

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

. 3 —6 _
6. wgraf 2 = Y=° HQHE—I=¥E%GWMNEF%01%II§HQH

4 3 4
FHIDHRO ST aﬁﬁﬁ |
. . . . X+3 y—6 Z
Find the length and equation of the common perpendicular to the lines— = = 3

-4 1 1

7. I PSP’ U wichd Bl U AN Sitar 81 dl g dIfoi fb P 3R P? R wquidl
a%éﬂamiﬁﬁwan‘l(zismx) g | STl ST Td 31T & €1 BT DI B |
If PSP’ is a local chord of a conic, then prove that the angle between the target at P
and P’ is: tan™1 (

X+2 z—-7
d==I==

2csinx

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

8. g @Ifvie & ¥ ;=Acos€+Bsin9 NG ;=1+ccos€ B WY HE Al
(A—-e) +B%2=1
Prove thaté=AcosG + Bsin® the line will touch coneé= 1+ ccosfif(A—e)? +
B? =1.

9. AT r AT 1, FFSIRAT & 3T el Ub TAY Bl o+dq dled 8l dl g dIforg fd
SRS goT A Boar —2— |

/ 24 4.2
ri+Ts

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

51 2

’ 2 2
ri+7;

circle 1s

gog — §
Section - B
oY SRig U
Short Answer Questions.
JfEDHTH 3ih: 12

Maximum Marks: 12

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

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

.1 ) ; :
1. = Pl acosO + bsind. &1 SchHT AT oicd YFcH BT ol TS =d B |



10.

1.

.1 .
Find the eccentricity and length of latus rectum of the conic P acos0 + b sin0.

I FHAA BT TGO AT B Sl (1, - 1, 2) 9 [oRT © T F9ad 2x + 3y - 4z = 8 TA1 3% -
2y +3z=6 W ] ¢ |

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

(a, 0, 0), (0, b, 0), (0, 0, ¢) T (0, 0, 0). | SR @Tel el BT FHIHIIT T D |

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

e 2x2 +2y? + 222 + 2x + 3y + 4z + 22 =0 (-1, -2, 3) R it &7 AHBRor S Y |

Find the equation of the tangent at (-1, -2, 3) to the sphere 2x? + 2y? + 27> + 2x + 3y + 4z

+22=0

11T 12 FRAT 916t Td Uoh G & oiadq dles arel el & Ulaees god ol a1 9id Sifor |
Find the radius of circle of inter-sector of two spheres having radii r; and r2 and cutting
each other orthogonally.

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

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

W§=1+ecoseaﬁﬁwmmﬁﬁﬁ$mﬁ§mﬁ@uaﬁﬁm|

Find the locus of the point of inter-section of two perpendicular tangents to the conic % =
1+ ecosb

2 2 2 .
AT — + 5 —— = 16 B g (2,34) W Wb @A & FNHRT 21T B |

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

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

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

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

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

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

3

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

y—-2 _ z-3
3 4



12. 3¢ 1, m, n f&=ft 3@ @ ik dioomd € aF g W f6 12+ m? +n?2 =1

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



IR U S eved Jad [Isfderne,saseT
fasm (Fra®) srieR s |

P BIS P INPH— JferHaH 37 : 30

Course Code: UGMM-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 : forgl a9 UTl & SN 800 I 1000 reat & ford |

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

IfTrhay 3fd: 18

Maximum Marks: 18

1. R f&5 3&TS &1 6M roots U 3ifelcll THE A TRl & UM & ATeT BT 2 |

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

2. fR@r f& g afTdell SR UfRersT U wies 8N |

Show that a finite commutative integral domain is a field.

3. feEn f& g% R semigroup FRTH FRER@RT 9w &) 81T €, U 9g 8

oifth $H® Socl Ig =Tl 8ldl g |

Show that every finite semigroup in which cancellation laws hold, is a group but
converse 1s not true.

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

State and Prove fundamental theorem of group homomorphism.

5. fowr fb 9 fAftad SRR SHF U Wlos BRI |

Show that every finite integral domain is a field.




6. I T G BT M U YAMRI IUGHE 81 a1 H, G &1 Sudge 8l df fawr fé— (1)
HNG, H & U AW STFE & (2) HN,G &1 Udh IUFE & a1 (3)N, HN &1
TR SUAE ¢ |
Let N be a normal subgroups of a group G and H be a subgroup of G then show that: (i)
H N N is normal subgroup of H (ii) HN is a subgroup of G (iii) N is normal subgroup of
HN.

7. Rrg oIS f& afe G U@ Sifeell g © 1 G z) U® T G s8R | et Z(G), G
HT d% B |

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

8. fug oIy f& @18 W e 98 (Z, +) & TSRS BN |

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

9. Rrg HINTT b Us ftad s<Ridl S U Bies B8R |

Prove that every finite integral domain is a field.

Yug — §
Section - B
oY IR g
Short Answer Questions.
JerHaH 3fd: 12
Maximum Marks: 12

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

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

1. U& ATdell T8 BT SQTexvT SIRTY S =Fshid =18 81 |

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

2. (Zi2,+) & | SUEE BI ford |
Give all sub groups of (Z12, +)

3. TR 98T BT foRgax Rig o |

State and prove Lagrange’s theorem.

4. RRaEri & G g ¥ g a1 URTd™ 3/aa gHIIT el BIdT ¢ |
Show that in a group G identity and inverse of an element are always unique in G.



5. AQ f: G >G.Udb |Hg 9Dl & ol AW b kernel (f) G1T U YA SUATE
BT |
Let f: G1 =Gz be a group homomorphism then show that kernel f is a normal subgroup of
Gi.

6. afe H 9K & uRfAd Suag & dr g W—O(HK)Z%

o(H)o(K)

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

7. AR f:xoy AAT AB, X & Iudq=ad B8l oI 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)

8. Udh DY FHE BT I&TERVl qa [5THd T IUAHE b1 B |

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

9. fig PINMT & <1 YT 9guet &1 o W Udh YT 9gUS BT |

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

10. U SFEHIIN TE BT IaTeR9T Y fge §41 S |8 a1 8 |

Give an example noncycle group whose all subgroups are cyclic.

11. Z/50 & 91 3 ST S/aadl &l S1d o |

Find all zero divisor elements of Z /5.

12. ITERVT Aed T HISRIORA SHA BT URHINT HITTY |

Define unique factorization domain with example.



IR U S eved Jad [Isfderne,saseT
fasm (Fra®) srieR s |

P BIS P INPH— JferHaH 37 : 30

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

Are— (Instructions)

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

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

g — I
Section ‘A’

MRS R LS|

Long Answer Questions.

e : sl T Ueel & I 800 ¥ 1000 gl # fored |
Note: All questions are compulsory. Each question should be answered in 800 to 1000 Words.

IfTrhay 3fd: 18

Maximum Marks: 18

1. IR T & foraar g o |

State and prove Euler’s theorem.

2. 99 g8 a1 forgax Rig &Y |

State and prove chain rule.

3. ®e f: R25R H f (x, y) =./|xy[sT aR¥ifdd @ o R & (1)f, (0,0) &R wad 2|
(2) (0,0) R AP J@He BT RAD Tl (3) u=(u1, w), u; #0,u, # 0 W &x\
ITHIT BT 3R T8l g1 (4) (0,0) W fIFHA-IT Fal B |
Let f: R? >R be defined by f (x, y) = \/Ix—yl then show that (1) f is continuous at (0,0) (ii)
The directional exists at (0,0) (ii1) The directional derivatives does not to exists along u=
u=(@i, w2), u; # 0,u, # 0. (iv) fis not differentiable at (0,0).

4, feEri f& 31 Iad B &1 A 9T Aad BT 2| oifdhd 39dT Socl Fal Jg! aidl
=

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

5. A Be &1 Jasd uHT Bl foraar Rig difoig |




State and prove Euler’s theorem for homogenous functions.

6. a Bl A 9N H fAIfSa S aifds SH®T [ohe STferdaH 8 |

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

7. fad B uBg BT forgar Rig ST |

State and prove inverse function theorem.

8. fa@m sm@adma o1 ITERvT Afed yRWIvd ST |

Define directional derivatives with an example.

) dy y*logy+yxY~1

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

(b) if x=ycos@,y = ysin#, z = z then calculate 47.6.2)

Yrg — §
Section - B

oY SRig U

Short Answer Questions. _
JfTDHTH 3 12

Maximum Marks: 12

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

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

1. @R fFx=u+v+w, y=uv+vw+wudl z=u’+v>+ w’- 3uvw Wdd T8I ¢ |

3 3

Show thatx =u+v+w, y=uv+vw+wuand z = v + v + w’ - 3uvw are not
y

independent.

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

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

3. RO {6 U® B Beld Add 8IdT § ol 9dT Selel ol I Bl © |
Show that every differentiable functions are continuous but converse is not true.

4. TR #X | y=sin(eX+ 1)
Expand y = sin (e X + 1)



10.

11.

12

13.

af £=1R? - IR oRafT 3 £ (x.y) {5

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

=1 W—ff% dxdy

Find [f “’;y dxdy

foRAR BRI— y=log (sin x+ €2)
Expand y= log (sin x+ e2)
1
T BRI—x > oo(tan,)x?
1
Evaluate Lim x — co(tan,)x?
dxy)

d(wv)
[(x%y2dx + 2x5y dy)®I YN TR& A &N Sef0<x<1,0<y <1 &l |

Evaluate [(x%y%dx + 2x°y dy) by applying Green’s theorem where 0 < x <
1,0<y<1

I u="~(y-z, z-x, X—y)ﬁﬁmﬂﬁmz—i+g+ﬂ=0

Ifu =f(y-z, z-x, x-y) then prove that —+ +2y—0

Ifx*+y3=u+v andx? + y? = u® + v3 then find ——=

2+y3} | AfE (xy)# (0,0) IR (x,y) = (0,0) T £,
(0,0) TR JIDHA-NT 27
Let f=IR? - IR defined by f (x.y) {
differentiable at (0,0) ?

yx__
smaﬁﬁmleOMTe

}1f(x,y)¢ (0,0). If (x,y) = (0,0), is

(1+x)Y*-e
x

Evaluate: limx — 0



S} U< Yoy cved Jad fazafdemey, sarse
fagm= (Eae) srdeH siferamra 94

HId dls : &g fdd:— fSrddy 3P : 30

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

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

Tvs A 9 fedl 9 a1 wvs 9 9 fH= IR Y91 &1 Sx <Iford |

g — A’
Section ‘A’

< Sl ue

Long Answer Questions.

die - frdl 19 o= & Sax 800 ¥ 1000 ¥real A ford |

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

Jferpad 3Ad: 18
Maximum Marks: 18
1. Solve the differential equation.

b GHIHIT Bl Bl BN |

dx dx
—=my-nz,—=nz-Ix,
dt dt
—=1Ix-my
dt
2. Show that the differential equation
x2 Y2
5 + =1,A
a“+L b2+

is a parameter is self orthogonal.

fe@d & saed afiero
x2 N 2

a?+n b2

=LA & yrafas 2, @arfesd 2 |

3. Solve the differential equation.

dbdd THHIT Bl Bl BN -

dx
— +2x-3y= t,% —3x+2y= e2t

dt




. AABYOT GHIHYOT Bl B BN |

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

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

d? d
P 32/ +(1- cotx)—y — ycotx = sin’x
Solve the following differential equation by the method variation of parameters.
d?y
2

dy
TxZ +(1—cotx)—— ycotx = sin“x

. Wﬂﬁwaﬁmﬁ——+——2y=2cost—7sin t

dx dy
—+—+2x =4 cost—3sin t
dt d

Solve the differential equat1on. — + —t —2y=2cost—7sin t
dx dy
—+—+2x =4 cost —3sin t
dt dt

. Bl DIfSIY (Solve): (a) Z—Zsin(x + y) + cos (x + )
(b) solve (1+y”) dx = (tan" y-x) dy.

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

(b) =+ =2 —2yx?logx + 3x
d a d
. & PIRAT (Solve): (a) mxfny = nlez = zyj"x

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



TEvs — 9
Section - B
oY S Y
Short Answer Questions.
JAfHad Adb: 12
Maximum Marks: 12

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

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

1. AaDell GHBIUT Bl T DIV | 1+y2+(x_e—mn—1y);i_i:0
Solve the differential equation: 1 + y? + (x — e—tan_ly) Z_i’ =0
2. gcl ?fﬁ'ﬁm (SOlVe) p = log(px — y),p = Z_z

3. Bl DIFNIY (Solve) — — Zdy +y =xe?sinx

4. & DIFY (Solve) x? ——x—+ 2y =x logx
5. Bcl DIfWIY (Solve) = m:izlz = lyd_jnx

6. &l FIRMY (Solve) - —3 = L= =

2
7. & DIfSIT (Solve) 3—y=ecoshxy(0)=%ﬁdl—y atx=0=i

2

9. &d DIfAY (Solve) 1+ (ath) & +abt=xy

22 222 _

10. & BIRTT Solve) x° 22 7 -

2
8. &d BIfIT (Solve) C;T— 3x—4y—0and +x+y—0

11. Solve the differential equation.

b GHIHIUT Bl Bl BN |

tdx  mdy  ndz
mn (y-z) nl(z-x) [(m(x-y)

12. 8l DI (Solve) :

2 =
2 x2y2,2



S} U< Yoy cved Jad fazafdemey, sarse
fagm= (Eae) srdeH siferamra 94

?Iﬁ'\':f aﬁs:

Course Code: UGMM-09

?ﬁﬁ ‘\Tﬁ'ﬁfiﬁ:—

(Course Title) Real Analysis

3ferddy b : 30

Maximum Marks : 30

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

Tvs A 9 fedl 9 a1 wvs 9 9 fH= IR Y91 &1 Sx <Iford |

1.(a) (®) =d DT | X0~

Evaluate

@) arry '™y

usg — I’

Section ‘A’
< Sl ue

Long Answer Questions.

die - frdl 19 o= & S} 800 ¥ 1000 ¥real A ford |

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

/im (1 + X)

1
fim (l+x)Y -e
x=>o0~—

-1/

X

—_

X _e

3ferpdd 3id: 18

Maximum Marks: 18

Mook, @t Rig BIRTT 5 (- 1) Yorz +2n + 1) XYns1 + (0 -

m?) Yy=o0, W&l Y, ,Y &I &4l Addba 3HTd Har 2 |

(b) IfY

1/m

+Y

-1/m

where Yn denotes the nth derivative of Y.

2x , prove that (x> - 1) Yn+ 2 +(2n + 1) xys +(n® -m?) Y, =0,

2. (®) 3IgHH [ |, oT&l an=i,$rﬂ13rcm aAT Aferedd c) =rd P |

(a) Find the least upper bound and greatest lower bound of the sequence { } where

an




1 1

1
+—-——+7_—, 1s convergent.

(b) Show that the sequence {a, }, where an = TR "
1+l 1+l+l R
3@ A ox+ o T (x>0) I @ HEEAr Bl e
DI |
1 I 1
(a) Test the convergence of the series x + s s
+x + x F oo (x>0)

@) Avft 2, @ fou faahs 2w o1 fawar Rig st

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

X a

4. (®)Td DI limx > a ix:za
Evaluate : limx — a zx:za

n
(@) af& cos~! (%) = log (g) al Rrg dife & x%y,., + 2n+ Dxy,eq +
2n%y, = 0 W& &I & AIU&l nal Adqdbed 3T Hear 2 |

n
If, cos™! (2—’) = log G) prove thatx?y, ., + 2n + 1)xy, 4+ + 2n?y, = 0 where y,

denotes the n™ derivation of y with respect to x.

5. (as)aivﬁx+222’!‘2+31’!‘3+--- ...... (x > 0) B JIRER) B GSTIAr B W
DI |
+ 2 x>0

Test the convergence of the series x + o o

(@) ST H Ao TG B s Rig B

State and prove Cauchy’s Mean Value theorem.

222 3343

3 1 1 1 -
6. (@) fewmsy & {a,} TP T @, = L+ + 5+ + - AARN T 2
1,1 1.
Show that the sequence {a, }, wherea,, = 1 + 5 t3+ ... +—isnot convergent.

(@) 31 {an}aﬁan=n—§ $1 YAqq dAT Aferbdd dg =Id DY |

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

1
71'_—
4

7. feEmgd 6 [0,1] @ arafas dEaRT &1 9y g s |

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



(b) IHH B {L}m—«ﬁ?ﬁ &1 e PRI |

n2-3n-5

2 2
Test the convergence of the sequence. {ZL}
n=—3n->5

1—2cosx —cos 2x

8. STd dIfSIY | (a) limx - 0 =
feEmsd & f(x) =sin (1/3x) T M (0,1]9dd WX 21 2 |
(b) Show that f(x) = sin (1/3x) is not uniformly continuous on (0,1].

9. ®refl—arey gay &l fergay g oy |

State and prove Cauchy mean value theorem.

ug — §
Section - B

oY Sl Y3

Short Answer Questions.

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

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

1. <urfsy &
1 1 1
kgh+$nx]= x——x2+—x3———x4+ ........
2 6 12
Show that :
1 1 1
10g[1+Sin x] = X——X2+—X3 X4+ ........
2 6 2
2. Wod f(x) @ wadq &1 fad==r it sat
5x—4 , o<x«<l
f(x) =
4x -3 , I<x<2

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

5x—4 , o<x<l
f(x) =
4x -3 , l<x<2

3. Il AeAH YHY &) GeEradr 9 <enige fe afe X > O, at

Iferpdy 3id: 12

Maximum Marks: 12



xlogloe

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

loglo(x-irl): wf <\

xlog1 0¢
log;((x+1)=
1+0X

/07
4. srgsa {f,}, o8l

nx
fn(X)ZTVXSTR
I+n"x

& FHEar IR B Sia BIU |

Test for uniform convergence, the sequance
{f.}, where

nx
fa(x)= 5 ZVXSTR
I+n7x

5. afe f g, [a, b] # wam@fea © R {(x) <g(x) V X €[a,b}, a g aifeg &

1® fxydy <I2 ey dx.

If fand g are integrable in [a, b] and f(x) < g (x) V X €[a,b}, prove that
1® fxydy <I0 ey dx.

6. <urisvy f& Avh
Cos2x Cos3x
Cosx + 5 + 5 Forennn.
2 3
IR WX GHd: Wad 2 |
Show that the series
Cos2x Cos3x
Cosx + + +

22 3

Converges uniformly on IR.

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

3! 41 5!
Show that e* cosx = 1+x—2§—'3—224—f4—235 + -
e1/X_e—1/x
8.Wf(X)=m, x¢0$ﬂ‘crc[aﬁﬁ%rwaﬂﬁml
el/x_e—l/x
Discuss the continuity of the function f(x) = e 1z x # 0.

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

=1, (1+nx2)’



X

Test for uniform convergence the series Y ;- e X =0

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

11. 3¢ ag,ayg, ........a, 39 YPR ddfdd G&IQ & fd n“—fl+‘jl—1+--- =0
qunigd & Efidvr agx™ +a;x" 1+ -2, =0 BT HH 4 HH U o 0 dAT 1
& =T H 2
If ag,ay,-.......a, bereal number such that nc% + C;—l + - aT" = 0 then show that there
exists at least one root of the equationa (x" + a;x" ! +---..a, = 0 between 0 and 1.

12.91& f: [a,b] - E! # QAT guifaa € ar g $INY Af: [a,b] > ELA > 0 =R
2, ot Qe wefa @ qen [0 Afm)dx = A [ f(0dx.
If function f : [a,b] - E! be Rirmann integrable, then prove that Af: [a,b] > EL,A > 0
is fixed is also rirmann integrabl and fab AMf(n)dx = A fab f(x)dx.

13. fe=rsd (Show that) e*cosx =1—-x— ———— —/— — — — — —

Show that:t e¥*cosx =1-—-x — ~—-—-=-~— -~ -~ ~ _
14, SO Y cosiiiqu—l) 3 sfraTfiaT @) st B |

. o 1
Test the convergence of the series Y, COSifEQE).

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

x €™ —log (1+x)

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

Show that arbitrary union of open sets is open.

Evaluable: x = 0



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

Eb—h:faﬁg:

Course Code: UGMM-10

?b—ﬁ:f st —

(Course Title) Numerical Analysis

3ferddy 3w : 30

Maximum Marks : 30

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

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

T‘ﬁE :
Note:

following data

qug — ‘I’
Section ‘A’
< Sl uv

Long Answer Questions.

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

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

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

A 3ffpsl Bl BT AT A Bl |

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

X

-2

-1

Y(X)

-12

-8

3

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

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

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

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

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

X




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

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

5. faar & (Given)
X 1 2 3 4 5 6 7 8
f(X) 1 8 27 64 125 | 216 |343 |[512
ST BT (Find) f (7.5)
6. NI fafer ¥ arevsl & HAE wad A+ F1ad B |
Using Lagrange formula for interpolation and
X 0 1 2 3 4
f(x) 3 6 11 18 27
TAT Bl Bl F1d B | find the function (fx).
7. Hieiqw fafyr gR1T 99 &1 ga Iy |
Using simplex method solve the problem.
Max Z = 2X; +5X, + 7X3. Subject to  3X;+2x,+4x3 100
Xy+4xo+ 2%, < 100
Xi+Xxo+3x3 < 100, X1 =, X, =0, X3 =0.
8. CI~UYICY{ Y3 ®l & PIT |
Solve the transportation problem.
To
From 1 2 3 supply
1 2 7 4 5
2 3 3 1 8
3 5 4 7 7
4 1 6 2 14
Demand 7 9 18 34

9. AW THIFI 9T $I & BIfAY |

Solve the minimal assignment problem.




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

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

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

1.W$%ﬁﬂqﬁmmﬂff-5exdxmqﬁaﬁﬁl

Note:

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

Short Answer Questions.

fdpda dd: 12

Maximum Marks: 12

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

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

3ifeq ¥ yfaers ara fafsr & wwsmy |

Explain the inverse power method in matrix.

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

Explain Lagrange’s mean vlaue theorem.

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

STd B |

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

table :

0

Y

-12

12

24

6. qfcag &1 yfoeny sma X -

Find inverse of the matrix :

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




10.

11.

12.

13.

14.

A I gAY faRag qonm Rig S |

State and prove intermediate Value them.

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

0 14x2
dx

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

dx by using simson’s 1/3 and 3/8.

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

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

A=|2 3 2]

-1 1 -1

By LU decom position method Find invrse of the matix when

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

famar =T o ford |

Write the sales man problems.

Qo fafsr & syAiv &1 ford |

Explain applications of game theory.

AR fad & STAT b R |

Write uses of operation research.

TSI U3 @ BN fafdr & ausmsa |

Explain Hungnrium method for assignment problem.



IR YW eIy <ved Yaa fwafderne™, samEKR
fasm (Fra®) srieR s |

(July-2017 and January-2018)

T PlS BRI Wehi— YIRIBAT Vd ARSI 3TerhaH 3fd : 30
Course Code: UGMM-11 | course Title - Probability & Statistics Maximum Marks : 30
Note: Attempt any three questions section A and Four questions section B.

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

g — 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.

Ifhad 3ih: 18

Maximum Marks: 18

. 9B—99 & IR H Fdl PR | TAT Blo—[UIRAT AsdR Ui Tl IR
FEEHEH UiTh & aN H AR |
Discuss about the correlation also define karl-pearson coefficient & Spearman
Correlation coefficient.

2. Yl TS BT b dR H FIl BN qAT Y AR Bl AU b aN H 9 G |

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

3. drd GHE THT BT 9 3R g B |

State and prove Central limit theorem.

4. A W Nl W URT ATt |
Calculate variance from the following data




CI 0-10 10-20 20-30 30-40 40-50

f 12 21 45 30 10

5. IR YT T U §e & SME0 9H® Hhed & aN § =l o |

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

6. I T 3nidsl I Ay Hhrel |

10.

Calculate mean from following data

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

g ®Y | (Prove that )

P(AUBUC)— P(nNBNC)
= P(A)+ P(B)+ P(C)— P(ANnB)—P(BNC)— (ANC).

g @ | (Prove that )

AT AR BT 9a AR Rig Y |

State and prove chebeshev’s inequality.

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

11. A= ONd 1 BT A1 Fad —1 AT +1 & 419 & FT I8l 87

Why does coefficient of correlation (r) always lies between -1 and +1?

12. fdr a1fdray # 53 IfAaR & B @1 Uil ST BIfoy |
Find the probability of getting 53 Sundays in a leap year.

13. R1g PIRIU—

Prove That:

Ne, + Mgy =N + 1Cr+1



gog — §
Section - B
Y I U
Short Answer Questions
JAfHTH 3fh: 12

Maximum Marks: 12
e : f&= IR Ul & IR 200 W 300 &l H o |
Note:  Write any four questions. Answer should be given in 200 to 300 Words.
1. wferey ¥ ford |

Write short notes on.

(a) 39dl gBd AT 9 |

Weak law of large numbers.

(b) TTIOTIT ST |

Mathematical Expectation.

2. X x~B (12, 1/4) Td 9T qAT TARVT BT A YabTed |
If x ~ B (12, 1/4) then find the value of mean & variance.

AR T4 Th S b IR H qadr |

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

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

Discuss about skewness and kurtosis.

@

5. 3Mgfcd foR & R & 9ari |
Write a note on Frequency- distribution.
6. g e (Y & aN 4 i |
Write a note on Randam Sampling method.
7. AR x~B(10,7) AN fFue de7 & WA vd TR 0 BN |
If x~B (10, i) then find out the mean and variance of Binomial distribution.
8. Uk & & aR ¥ g A1 & SHhT A UG YAl Al Sl b |

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

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



10.

11.

12.

13.

14.

15.

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

fr W dfera fewoft forai—(Write short notes on)
a. ARfeHdar W (Level of significance)
b. IRGTT & UHR (Types of Hypothesis).

HeIeel UIfehdl & IR H g |

Discuss about the conditional probability.

afd x ~ B (15, 1/2) A1 #1e4 Ud JAROT A - |
If x ~ B (15, 1/2) the find mean & variance .

IfE x ~ N (20, 12) AT 1 B P(x <5) & P(x 32 10)
If x ~ N (20, 12) then find P(Xx<5) & P(x 3 210)

d Ud URd "Rl H 3R HIfoTy |

Distinguish between dependent and independent events.

g @Y | (Prove that )
P(AU B) = P(A) + P(B) - P(A/B)



S} U< Yoy cved Jad fazafdemey, sarse
fagm= (Eae) srdeH siferamra 94

HId dls : &g fdd:— fSrddy 3P : 30

Course Code: UGMM-12

(Course Title) Linear Programming Maximum Marks : 30

qic— (Instructions)

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

Tvs A 9 fedl 9 a1 wvs 9 9 fH= IR Y91 &1 Sx <Iford |

Tqug — ‘I’
Section ‘A’
< Sl ue

Long Answer Questions.

die - frdl 19 o= & Sax 800 ¥ 1000 ¥real A ford |

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

3ferpdy 3id: 18

Maximum Marks: 18

1. e fafr g™T 9 &1 ' WX |
Using simplex method solve the problem.
Max Z = 2x] + 5xp + 7x3
Subject to 3x; + 2x; + 4x3 < 100
X1 t4x,+2x3< 100

X1+ X+ 3x35<100, x; >, 0, x>, O, x3> 0.

2.9 q9 T U &l g BN |

Solve the minimal assignment problem

Man— 1234
Job 12 |30 |21 | 15
\L |18 |33 9 | 31
1| 44 25 | 24| 21
IV| 23|30 28 14

]




3. gfradiua wiafie & IR ¥ fawr € qasd -
Explain the Euclidean Space.

4. ugl &I 9REIRA 3 a1 &Y | (Define and explain the terms)
(®) Afgaa &1 FopA (Invrse of Matrix)
(@) ¥l® ax(Slack Variable)
() 95 TAT Fell AY=ad (Bounded and unbounded set)
5. 9 BT gd fa@dY 38 & B | (Write down the dual of the problem and solve it)

Minimize
Subject to

7= 2xX1+3%X,1+5x3
5x116X,-x3< 3
-2X1+X2+3X3 <2
X11t5x5-3x3 < 1
-3x113x2-7x3< b

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

m; my ms3 mgy
Ji 2 5 7 9
AP 4 9 10 1
J3 7 3 5 8
J4 8 2 4 9

7. Jfeadiaa wafte @ IR ¥ fawar 49 qdrsd -
Explain the Euclidean Space.

8. ®f ax fafer = 2| aviq &Y |
What is Artificial Variable Method? Explain it.

9. gRaed wa=aT o) fafdrse 9= & IR d 9ard |

Explain about the Special Structure of the Transportation Problem?

@ rs — §
Section - B
oY Sl g3

Short Answer Questions. )
IFfSredd AHb: 12
Maximum Marks: 12

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

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

1. ATRIE 9d & ST &1 fod |

Write uses of operation research.



Arsi 93 o fae 9999 fafer 1 9wy |

Explain Hungnrium method for assignment problem.

Qd fafsr & sSuahr &1 ford |

Explain applicationof game theory.

F1fihde fafer @ oo GHRT B B B |
Solve the LPP Problem by graphical method.
Max Z = 8X; + 7X;,

Subject to 3x; + x, < 66000
X1 + X2 < 45000
x1 < 20000
X, < 40000, x; >, 0, X; >, O.

famar T o ford |

Write the sales Man problems.

die fae |
Write short notes.
(i) pohiga g
Feasible solution
(ii) 9Tg¥al qAT S Tl
Primal and Dual solution
(i) & a=1 o 3Aferead |9 GHeT |

Optimization problem in two variables.

% §RT & BX— Solve by graphical method.
Minimize 7=20x+10y
Subject to x+2y< 40
3x+ty < 30
4x+3y < 60
fe@mr (Show that) S = {(x,y): 3x% 4+ 2y? < 5} is convex set.
fearr (Show that) S = {(1,2,3),(—1,1,2),(2,4,6)} is Linearly dependent.
Sl fagm 4 sfweE dud @1 SuAifiar «f fad |
Write uses of operation research in life science.
fig vt 5 e Nas gumE 99w & 9 gEId gl &1 9eEd U
T YA Bidl 2°
Prove that all feasible salutation of Linear Programming Problems is convex Set?
. SAfad wHad a2 el gufiear w wféra fewof ford |
Write the short note on Hyper Plane and Half Spaces



S} U< Yoy cved Jad fazafdemey, sarse

fagm= (Eae) srdeH siferamra 94

?Iﬁ'\':f aﬁs:

Course Code: UGMM-13

?ﬁﬁ ‘\Tﬁ'ﬁfiﬁ:—

(Course Title) Discreet Mathematics

3ferddy b : 30

Maximum Marks : 30

qic— (Instructions)

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

Tvs A 9 fedl 9 a1 wvs 9 9 fH=d arR Y91 o1 Sx <o |

die ;. e 9 gzl & I} 800 ¥ 1000 sl A ford |

g — ‘A’
Section ‘A’

< Sl ue

Long Answer Questions.

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

1. sie ford:

(i) afore GIIS=

RIGESHEU

(iii) @vs wq faaxor|

Writ short notes :

(1) Logical connectives
(i1) Counter examples
(ii1) Partitions and Distributions

2. Ngd Guify IPR=T 7T 87 SR B 91 ford |

What is Linear Homogenuous recurrence explain with examples.

3. gH=] fasar & 9911 R SIET 3 91 U@ Sl fod |

3ferpdy 3id: 18

Maximum Marks: 18

Write a Note with example on travelling salesperson problem.

4. (@) g9®! Agdar ar¢ 991 | (Construct truth table of the following)
(D) (PAQ)V(~PAQ)v(PAvQ)v(~PAvQ)
(i) (PvQ)AR < (P AR) (QAR).
(@) afs (B,+,.) & qferaq aresiawr &l a fag -
If (B,+,.) is a Boolean Algebra then prove that.
(1) A.(atb) =a (il) at(a.b) =aV a,beE B




5. (@) §fra 9 I V dAT A & Arue gRATRNT Y |

Define a Boolean ring for the operations.

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

6. (@) feEd & r aMaR Qouifel &1 UG | faafsa g

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

(@) 9= ¥ : (Define the terms)

a) difored da@ifewiasd (Logical Quantifiers)
b) YR T effeciAT % (Euler and Hamiltonian Graph)
¢) ST UT% (Connected Graph)

7. Let (L, <) be a Lattice, for any a, b, c, € L then show that these inequalities
holds;
an(bvc)>(ananb)v(anac)
iij)av(bac)<(avb)a(avc)
ila<coavbac)<(avb)ac

8. fA¥1 @& <wfsu— (i) Graph (ii) §7— graphs @7 W (iii) &I graphs &T Intersection
a) Define the terms : (i) Graph (i1) Union of two graphs (ii1) Intersection of
two graphs.

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

then G 1s Hamiltonian.

9. SaTEXV & |1 IRAYT PN |
®) (i) SRR B (i) SHITHN (iii) g va Agda ImH
Define and example of the following terms
(1) Generating function (i) Diagraph (ii1) Planar and non-planar graph.
(@) ffEciEE U6 &1 SaEIUT & W gRATRvT 3 |

(b) Define Hamietonian graph and give an example.

ug — §
Section - B

oY SN U

Short Answer Questions. )
AfrHad 3PH: 12

Maximum Marks: 12



die : gl IR YT & S} 200 ¥ 300 scl A ford |

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

1. o= gra s 91 e &
Explain Pigeon-Hole principle.

2. Icgdr Aol 991 |

Construct the truth table of
(PVQ) A (QVR) A (PVY Q) A ("VPVQ) A (" RVP)

3.f0g & fo ne tn. = n+lcrf|
Prove that ne toe = ntle fl

4. (xy'+x'y") (y+z' +w) (xy) @1 circuit R 91 |
Draw circuit diagram of (xy' +x'y") (y + Z' + w) (xy).

5. 2fueifas UT% B S<TENTT © 9l AT B |

Explain with example of Hamiltonian graphs.

6. SNRfET Bl IR o Ale ford |

Write a note on generating functions.

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

8. SCIENUl ® HIY SHb-Id<s TP &l IRIINT o |

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

10. f&@mRI— Show that in Boolean Algebra for x,y,zEB
(xvz!)) A(y'vZ)! = (xtvy)az!

) 1
11. fe@m (Prove that) = ng, = Prn,;

12. S<IEYYT & 9T 915N Us &l gRATNT &Y |

Define a complete binary tree with an example.



S} U< Yoy cved Jad fazafdemey, sarse
fagm= (Eae) srdeH siferamra 94

HId dls : &g fdd:— fSrddy 3P : 30

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

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

Tvs A 9 fedl 9 a1 wvs 9 9 fH= IR Y91 &1 Sx <Iford |

g — A’
Section ‘A’

< Sl ue

Long Answer Questions.

die - frdl 19 o= & Sax 800 ¥ 1000 ¥real A ford |

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

3ferpdy 3id: 18

Maximum Marks: 18

1. wferdia fed qar 82 fawr 9 foad |
What is Mathematical modeling, explain briefly.

2. 9 YSHUT T 2?7 MeURA e Fr 2?7 IS 3 91T 9HsT |

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

3. fgoda seHen fAed @@ 2?7 39 9 AT 9 Wisd 2? U 9T §A U4
AT BT 27

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

4. fug difore f& axa smad wfa A smad dra A 4R A oxar 2

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

5. fr=faReaa gsl &Y =a==m &1 (Explain the following terms):
a) SMYfd wer (Supply function)
b) AT ®weld (Demand Function)

¢) SdTeA Weld (Production Function)




6.

10.

dic

ol Atsd & e Ay 7 ST @ 9 9 |

Explain role of Mathematical modeling in investment with examples.

Fel & W wEfad duer &1 Fad fad | g 9IR & fadl 98 w® o=
Il 91 g A SUD O & T D FopATUTdl Bhar 2|

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

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

Discuss Gaussion model of distribution.

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

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

= fd & v @ foy g9w e fag a0 &Y SR S50 9aR 9
RT3 fagd=aer & |

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

dx dx
a) L =Xty b)E—x—y
4y _ Y oy —
Lo Xty o =Xy 1
s — d
Section - B
oY Sl g3

Short Answer Questions. )
Afread Ad: 12
Maximum Marks: 12

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

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

1.

2.

3.

4.

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

Write Newton's law of gravitation and its limitations.

foddl Afsd & S U9 AT UR Udh Alc ford |

Write a short note on solving and interpreting a model.

Sl SITdI SGET disel & T 2 |
What is single species population model.

sfusfirea «ar 87 Sarevur T |

What is Epidemics, give example.



10.

11.

12.

13.

14.

9IGR Aol RIT 87 IR0 3 |
What is market equilibrium, give example.
ATHi T Afsel B ATET B |

Explain markowitz Model.

Udh Wd AR fAieel &1 auis & |

Describe a simple epidemic model.

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

Discuss a two species population model.

78l &l i gl dwR ® Al 1 Sed™ By |

State Kepler’s law of planetary motion.

AT YRR | Wh YaI8 U9 ATFHIST IR0 &I 9019 ST |
Describe blood flow and oxygen transfer in human body.

Uslt e+ @ Al facs fagef &1 aviq sy |

Describe Markowitz model of capital investment.

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

State Lotka Volterra equations in connection with two species model.

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

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

Discuss return valuation, risk valuation and portfolio selection.



