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SECOND SEMESTER EXAMINATION 2021-22
Class - B.Sc.
Subject - Mathematics
(Calculus & Algebra-Il)

Time : 2.30 Hrs. Max. Marks : 80
Total No. of Printed Page : 08 Mini. Marks : 28
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Note: Question paperis divided into three sections. Attempt question of all three section

as per direction. Distribution of Marks is given in each section.

Hug — 31" Section -'A'

gA® SPHIs 9 QI U d dIfoid |
Attempt two questions from each unit.
AfTTYITNII 9, 2eq AT 30 gl H | (10x2=20)

Very short answer question (word limit 30 words.)
gals — I / Unit-I

1. gl 99 gR1 9916 jo%cos"xdx BT A S DI T8l 4 94 a9 qorie
g |
If » is any positive integer, then to find the value of the integral jo% cos” x dx, by

Walli's formula. Where » is any positive odd integer.

2. WRAAT y=y IR W W y=x & ALY R &ABA BT 749 1A DIoH |

Find the area between the parabola y = x* and straightline y = x.
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Write the formula of length of curve x=f(y) between two points. (Cartesian

Equation).

g1 — II / Unit -11

T BV Gl Bl gRATRT HIRTY |
Define Orthogonal Trajectory.
UH BIfe B Iddbhol AHIDBIUT b JATTY B BT Ufaael BT foTRkau |

Write condition for exactness of first order differential equation.
3aheT FHIBRUT p? +2py cotx—y* =0 DT BA DI |

Write the solution of differential equation p* +2py cotx—y* =0.

@13 — III / Unit -I11

fgdg dife & g adhdl THHROT BT RN BT |

Define Linear Differential Equation of second order.

dx dy dz : . :
P 0 R & WY H U FHIBRON BT & S B DI (AT qarsy |

) ) ) ) dx dy dz
Describe the method of solution of simultaneous equations of the form P 0 R

1
mCOSfW HIA SIld Eﬁﬁlﬁl

1
i cost
Find the value of D77 :
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sdrs — IV / Unit -1V
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Define equivalence relation.

THI T DI ISR Aied gRATNT BT |

Define cyclic group with example.
g IR 6 Al T 998 ¢ @ IS AT g2e B 1010 g2, A4 G TH
3Nl 98 © ?

Prove that is for every element 4 = ¢ inagroup G, 4 = ¢ then @ is abelian group ?

sdls — V / Unit-V

ARl B JeATHIRAT BT TRAINT IR |

Define isomorphism of groups.
T AToid Afed R &1 aRaiiia S |
Define ring without zero divisors.

AT SO BT IR HIfoTd |

Deine Normal subgroup.

Hug — ‘4" Section - 'B'
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Short answer question (words limit 60 words) 5x6=30
I 9o g DI |

Attempt all questions.
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16. ﬁ-l@’ CAINUEG m,neNu{O} ® %I'a
[Cngy Tl

”2 com n _ <~ —

IO sin” xcos" xdx= 2 ,\M%Tz)
S g AR p QF SIS FH QI & |
Prove that for m,ne N U{0}

[Tty o)

”2 som n _ - —
IO sin” xcos" xdx= 2 ,\M%Tz)

Where m & n both are positive even entegers.

3rerdar / OR

2 2
g o5 =1 BT Ayl ehe S B |

[

2 2
Find the complete area of the ellipse x—2+ Y,
a

Z=
g1 — II / Unit -11

17. A ® S d—y+X=yzsinx

dx x

d )
Solve : L +2 = y* sin x
dx «x

3rerdar / OR

T PR pztan{x— - }

I+p
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p
Solve: P=tan{x— 2}
I+p

@13 — III / Unit -I11

18.  TRGA =R Pl gRafid &=d gV & Do —

i(coszxﬂj+4cos2x:0

dx dx

d d
Solve: Z(coszxd—ij+4cos2 x=0
3rerar / OR
dc  dy dz
ERAEZIEEE x(y-z) y(z-x) z(x-y)
dx _ dy _ dz
Solve: x(y Z) y(z—x) Z(x_y)
gl — IV / Unit -1V

19. TIg SN b Afas Aamsil & AT & e T4 A8 1811 BT A

C Td A A T8 © ?

Prove that the set of all complex numbers ¢ forms an infinite abelian group with

respect to addition of complex numbers ?

3rerar / OR

Ife ¢ W98 ¢ b1 U ReR Ja¥d g, 99 g Iy fo dqz==

N(a)={xeG:xa=ax} G # ¢ B YAMI HEAT 8, ¢ P SUAE &A1 & |

If « e G we define the normalizer of ¢ in G by set N(a)={xeG:xa=ax}. Show
PS-025 PT.0.
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21.

(6)

that N(a) is a subgroup of G.

sdls — V / Unit-V

Pl T & o JAMII SUFE & 991 FeaTel &1 Azad HIeidddl &

O & HAIS @ B9 H o IR (% §HE Bl & ?

The set of all cosets of a normal subgroup is a group with respect to multiplication

of complexes as the composition.

3rerdar / OR

IQ ¢ FgET {1,-1) BT POMTHAS Y8 & A G AT I ASGal 2
({{0].[1]}) 1 InTIETE WE © TR b I JeATdRI YR B |

If G be the multiplicative group of the set {1,-1} and ' be the additive group of

residue classes modulo 2, i.e. G'={[0],[1].+2}. Then show that these are

isomorphic groups.
9vs — 99 Section - 'C'

Jre g yT—
Long answer question: 2x15=30

feifed 4 @ f&) <1 9T 31 g B |

Attempt any two questions from the following:-
gols — I / Unit -1

31) Rig PN b ab x=acos’t, y=asin’t Il x%+y%=a% H%WI“T E'EHSS
Qﬁtﬂ-q 6a %l
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Prove that the whole length of the curve x = acos’t, y = asin®¢ (1 + y% _a")

is 6a -

E[) CIQEW?T y2:4ax Gﬁ? x2 =4day Eﬁ Eﬂ'_c[ @Wﬁg &2t el Eﬁ Slld a5 iala |
Find the area enclosed by the parabolas y* = 44x and x> =4ay .
sl — II / Unit -11
22, 3) IAAHA AHIGRIT xp? —2yp+4x=0 BT AP g a1 [ARTH gt A1 DI |
Find the general and singular solution of the differential equation
xp’ —2yp+4x=0.
d) T DINKA — d2y+a2 =secax
dx’ r '
d’y
Solve : —+a’y =secax.
X
sdrg — III / Unit -111
23. 3) UHd IR & g HINK
d’y B
dx2 Ty —COS€C X
Solve the method of variation of parameters :
d’y B
dx2 Ty —COS€C X
q)  TA DI -
2
x2%—2)c(l+x)%+2(l+x)y:x3
2
Solve: 362%—2)c(l+x)%+2(l+x)y:x3
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sdrs — IV / Unit -1V

fhedl IUTE @ <7 SferoT (am) Fewrgead a1 dl faue (Qregaa) a1 Jaas
(AT TTH) BT & |
Any two right (Left) cosets of a subgroup are either disjoint or idential.

TS 9T BT B fIRgu iR Rig Hifsry |

State & Prove Lagrange's theorem.

sdrs — V / Unit -V

TRl IR FATHIRAT &1 JoMd U9 forRau iR Rig I |

State and Prove fundamental theorem on Homomorphism of groups.

UH g g I WIOId IMRd ® IS IR daat afe p # Frew fam |«
g1 AA p T AP MRA & g H FRET o8 |g< 8 € |
Aring g is without zero divisors if and only it the cancellation laws hold in

R ,1.e. g iswithout zero divisors « cancellation laws holdsin g.
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