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UNIVERSITY OF NORTH BENGAL
B.Sc. Minor 3rd Semester Examination, 2024

UMATMIN20002-MATHEMATICS
CALCULUS, GEOMETRY AND GROUP THEORY

Time Allotted: 2 Hours 30 Minutes Full Marks: 60
The figures in the margin indicate full marks.
GROUP-A / f@tt-# / wyg-&
L. Answer any four questions: 3xd =12

(I~ Bl ovsa Bed was
P G WA I A

(a) If (a+bx)e"™ = x, prove that: 5 |
{a+ b.t)e”f’ = x TF, S T 3,
(a+bx)e*™ = x T, TAIOT R

&y (d Y
} S—
drl (xc.f:r y)

(b) Determine the points of intersection of the line FHL YO _ZZ3 ik the 3
cylinder x* +2% =1.
“12 =*"+24= 223 s @ x4 2% =1 (iosa CeiE el )
T x+12___ y+24 = 3:3 & cylinder x* + =% =1 Hfredad fa=g P

(¢) Find the value of @ such that lirr; w exists and its value is 1. 3

i tan”x
<% S Ry 7 e (o 230 S0 2Y g fery g e W1 |
x=sl fan" x

Iimw BYAA | U T o B A PR
x=l) tan~ x

(d) Find the envelope of the family of straight lines y = mx+ ayl+m*® , where mis a 3
parameter.
y=mx+al+m® , @A m <TG 2165, Feacadl 7ufEd envelope 363 72
TEREE y = noc+ay | +m’® BT IREGHS F0f1 7 | (im TeT Srae &)

Turn Over

3029 I




FYUGP/B.Sc/MIN/3rd Sem /JUMATMIN20002/2024

(e) Find all elements of order 8 in the group (Zz4, +). 3
(Zss, +) group-43 8§ order-a7 Beimme fFdy 33
HHE (Zas, +) T 8 order WUH HE TS AR R |

a2
(f) Evaluate; I sin® x cos® x dx 3
0
n/2

Isin“xms‘x:ﬁ-ﬁﬂmﬁ‘fﬂﬂl
o
wfl
Isinsxcc)sﬁxrir A

GROUP-B / feri-4 / wg-a

2 Answer any four questions: 6x4 =24
-1 b1afe 2ivea Taq whe:
F TV GHH TR &

(a) Find the asymptotes of the curve x* +3x°y -4y’ —x+ y +3=0. 6
¥ 43xty—437 —x+ y+3=0 THEEIR asymptote BF el T2
TP 1+ 3y -4y —x+ y+3=0 P T TfHEs AT R

(b) If y=e®™ = prove that (1—x2)y,., — (20 +1)ay,., — (n* +4)y, =0. 4+2
Also, show that (y,);=2:5-13-29.

y=e?7 T e I @, (1='x")y, = 20+ Dxy, — (0 +4)y, =0 | WO
P46 € () =2-5-13:29 |

y:em"dlt‘ﬂ' 255 110 I 5 {l—xz)ywa—{'}!n+1];yn+|—{n2+4)y"=|}| HY
(¥7)y =2+5+13-29 &0 5] HHI0T TR |
[

(c) Show that the straight line %: Acos@+ Bsin# touches the conic - =1+ecosd 6
if (A—e)° + 8% =1.

=]+ecosd ABEATE =p FaE I

|~

e & %:Acna€+35inﬂ el
(4-e) +B* =1 7

GIGEELC! ;:Acnsﬁ+ﬂsin3 o 9P L _1+ecosd g 'y W WEI R

-
(d—e)* +B* =1

(d) Prove that every permutation on a finite set is either a cycle or it can be expressed 6
as a product of disjoint cycles.
ersiet 4 (¥, @3B I PO-«@ T AOE permutation SFH cycle IR G
disjoint cycle-93 wowa fEwa o 391 )
vger Wi Yer g7 &9 mIREc (permutation) & TIET 9% (cycle) or T
T FHEED! D 57 A HHT R |
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(e) Show that 20x” +15xy+9x+3y+1=0 represents a pair of intersecting straight

lines which are equidistant from the origin.

GG (@ 2027 + 15xy +9x+3y+1=0 STCENG| Q=7 oA Pt 3
T A (0 FHAAG TAES |

2057 #15xy +9x +3y+1=021 FEET UfwERT 1 W YOEe 9N o

g2 RE T G T WAl W R |

(f) Find the equation of the cone whose vertex is at the point (1, 2, 3) and guiding

curve is the circle x> + y* +2° =9, x+y+z=1,

af wgm e fadfe 7w TR (1, 2, 3) 9 guiding T 17 + 7 +27 =0,
x+y+z=] af6 99|

{1, 2 3]mvemgﬂﬂ?ﬁmﬁﬂﬂmmﬁmﬁﬁfg
4yt ezt =9, xeyrz=1TTE

GROUP-C / fa@ti-si | w9@-1

Answer any fweo guestions:
@-core o ot Tag et

ﬁgﬁqﬂmm&ﬁ:

(a) (i) Find the volume of the solid generated by the revolution of the cardioide

r = a(l + cosd)} about the polar axis.
i WUHE BEME YRR BT r=a(l +cosd) cardioide W S solid-aF
e =y 99
cardicide r=a(l +cosf) FT§ GHT T WL AN I § D
e g | )

(ii) Show that the set S={l, 2,3, 4} forms a group for the operation
multiplication modulo 5.
grdle @@, S =1{1. 2, 3, 4} @BF multiplication modulo 5-97 FEA 43F group
o
&2 S={1, 2, 3, 4} A FETE modulo 5 YT UILT HYE TALE T IHITT T |

{b) (i) Discuss the nature of the conic represented by

3029

9x? —24xy+16y* —18x —101y +19 =0 and reduce it to canonical form.
9x% — 24xy +16y% —1Bx—101y+19=0 FTead w7 S conic—ad 2PfE
3 ¥9 G @7 canonical WRRM P -
§F 0x% - 24xy +16y* ~18x~101y+19=0 B ypfy Fofg ™ e TS
canonical FUHT TR TR |

(i) Define point of inflection. Find the points of inflection if any, of' the curve
x=(log, y)}.

Inflection @ 7@t %91 x = (log, y)’ T&FFEIF inflection o fefn o, afa

Hwg °E |
Inflection ﬁ-_\,:ﬁ} qfeameT 29 | 9% x=(log, y)’ #' Inflection fa=g UEo g
Aot e :

12x2 =24

2+4

2+4
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(©) (i)

(i1}

(d) @

2 2
Show that for the ellipse iﬁ‘*‘fﬁ‘ =1, the radius of curvature at an extremity
P

of the major axis is equal to half the |atus rectum.
2

2
e @, iz+§?=1 Bore7 *RITRT ST Twel IPIda T e
a’.

T |
¥ o2
GI'UEQ?I'-I—E-+§T=I PN T T T g ameent e A1y & (latus
a
rectum) %1 ST §70 HHY FHA0N R |
Prove that the centres of spheres, which touch the straight lines y=mx,
z=c and y=-mx, z=—c¢, lie on the surface mxy+cz(l+m3}=ﬂ.
o T A, (AT NFF y=mx, z=¢c IR y=—mx, z=— FOIGIE
oo 1 SIwa (FES mxy + cz(1+ m?) =0 o7 51T |
W YWWEES y=mx, z=c I y=—mx, s=—c ®E W T NAPEEDH!
HSAgEe 98 myy +ez(l+m’) = 0 AT E0 T TH0T R |
2

K= jcﬂs”x dx where n is a positive integer show that [, =
0

n—1

4

m=2*

"

-

| 7
Hence find the value of -J

':I:ﬂi'l'—x‘
x/1

W 1, = [cos"xdx T, @A n W @S A W, A (S @,
]

dx.

7 -1

| I?
1, | S, dv -7 w4 el 33
’ ?I:l;l—x‘

n = "
T2

n (I T T FU A 1, = [cos” x dv WOIHITTR: 7, =
[t}

n—1

!

=2

n

|
mﬁj%,ﬁ A1 P |

vyvl=x

(ii) Let (G. <) be a group. Prove that a non emply subset H of G lorms a

3029

subgroup of (G, *) ifand only if ac B, be H = a-b"" e H .

@, (G, ) 9G¥ group, & T @, G-a7 <3 T subset H, (G, )~
%70 subgroup 7169 #7@ W 4R TG IR s H, beH=a-b ' e H |
S (G, <) T9eT w98 & Y H 79T 19T HRe IUNE 8 | IHITT R ae H
beH=a-b"' e H ¥UTH (iff) G I H 3T SUFE §0 W TR |

X

4+2
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UNIVERSITY OF NORTH BENGAL
SEC 3rd Semester Examination, 2024

SEC-UMATSEC23003-MATHEMATICS
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

GROUP-A
L. Answer any five questions: Ix5=5

(a) Write the values of 2.3 x 1077 and 0,68 x 10'? in standard exponential form.
(b) Convert the following into the corresponding C-statement:
e*cosx+x"=5tan ' x

(c) Write the C-statements for “If x is greater than or equal to y, then store 1 in z;
otherwise store 0in 2™,

(d) Write a C-program to find whether a piven number is divisible by 2.

(e) What are the values of 2/5 and 2/5.07

(f) What is the use of ‘goto” statement?"

(g) Which Loop tests the condition after having executed the statements within the
Loop?

(h) What is the difference between “i++" and “++1"?

GROUP-B
Answer any three questions 5x3=15
2. Write a C-program te input 1000 numbers and sort them in descending order.
3. (@) What is the use of printf{ ) and scanf( ) in C language? 2+3

(b) Write a short note on logical operator.
4. Write a C-program to find the roots of a quadratic equation.

5. (a) Compare *break” and 'continue” in terms of their functions. 3+2
(b) Distinguish between high-level language and low-level language,

6. Write a C-program to calculate the factorial value of a given natural number.

3030 i Turn Over
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GROUP-C

Answer any fwo guestions
7. (a) Explain the significance of the header files math.h and stdio.h.

(b) Wrile a C-program to find the product of two matrices of orders 3x4 and 4x5.

8. (a) Why keywords cannot be used as variable names?
(b) Write a C-program to caleulate the sum of the series

upto 1000 terms at x = 2.7.

9. {a) Write a C-program to generate first 500 terms of the Fibonacci sequence.
(b) Distinguish between user-defined functions and standard built-in functions.

10.(a) Draw a flow chart to find whether a year is a leap year.
(b) Write a C-program to check whether a given natural number is prime.

e

3030 2

10%2 =20
3+7

2+8

7+3

4+6
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UNIVERSITY OF NORTH BENGAL

13.5¢. Major 3rd Semester Examination, 2024

UMATMAJ23004-MATHEMATICS

IMFFERENTIAL EQUATIONS

Time Allotted: 2 Hours 30 Minutes Full Marks: 60

The fignres in the margin indicoate full marks,

GROUP-A

s Answer any four questions from the following: Ixd =12

(a) What is an integrating factor? Show that the oumber of integrating factor of a

ditferential equation 1s mfinite.
(b) Construct a differential equation by the elimination of the arbitrary constant ¢ and
b from ax” + hy* = 1. M.
(¢) Determine the nature of the critical point of l
£ =33y
| i i |' ‘
y=73x+y, where "'=—
ot ) ‘

{(d) State Lipschitz condition. Check whether the Tunction  f(x, v) = xv” satisfies
Lipschitz condition on the region | x| <1, | v | =1.
(e) Show that ¢* and xe® are linearly independent solutions of the differential
equation
'fI‘L-' i
l—'? - -‘E Fy=1
afx” dx

(fy Show that x*y is an integrating factor of 3y dy + 24 dv =0,

GROVIP-B

2 Answer any four questions {rom the following: x4 = 24

(1) Define antongmons system. Find the critical points and trajectories of the system

ﬁ:n.-_‘i_p P jjil{:—li! b3t
i

dl
1 dy

. d'y .
b) Solve: a"-—5—fa——+12y=A)
(b) Solve: & e L U |

3027 | Turn Over r
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(c) Ubtain  the power series  soluttion ol  the  differential  equation

2
%"; 11‘% + 3y =0 about x = 0.
e’
3 l-sz.j' 1 <
() Solve: y* ==+ ru;T-+ ¥ =4sin(lop.x)

L« v be an itegrating factor of the equabion
(2yele 4 dx ey 2v(Byds +4x dy)y =0,
then find e and @,

2
d’y Sdy "

1) Solve: p=xe
L f-f."i] d'.T ’

GROUP-C
Answer any fwo questions from the following

3. (u) Solve by the metlod of variation of parameter
dty
— = ReC X
v’ »

(h) Solve {I_lj 2D 4)y = (x4 % by the method of undetermined coeflicient.

4. () Solve: ¥ _ e —y

it '
dy .
—=2x+5y
di !

2 e

; oy 2 : !
(I} Solve :1—;’— - ‘j‘j +(¢r2 = ]1' =0 reducing o normal foro.
y Al -

v
1. (4} Find the eigen values and eigen functions of %u'ali-l- Ay = 0 satisfying the boundary
uy

condition yl{ﬂ] == pix)=10.
(h) Reduce the equation sp® — xyp + & + 2y = 0 0 Clairaut’s form by using x =u
amd v = x = v and hence solve it. (p = %]
d

O (1) Show that is an wkegranng factor of

]x.'i F'.i
Vixy+ 2at v yelx+ x(xy =y dy =0

dy

=4 L—x(y— )= (v— 1) toa linear form and hence solve it.
v

»

th Reduce

"

(2%2 =24

- 6rth
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UNIVERSITY OF NORTH BENGAL

I Se. Major 3rd Semester Examination, 2024

ITMATMAJ2ZA005-MATHEMATICS
Grour THREORY
Tinie Allotted: 2 Hours 30 Minutes Full Marks: 60

The figures in the meavgein indicate full marks.

GROUP-A
I. Answer iny four questions Yxd = |2

(a) Show that the map £ : (R, +) = (R, ) defined by f(x)=e" is an isomorphism, 3
where | and R respectively denote the get of real numbers and set ol positive
real numbers.

(b) Find all the add permutations in 5. }

(¢} Write down the composition table for the dihedral group 1. 3

() I H and K are normal subgroups ol a group G, prove that H K is a normal 3
subgroup of (7,

{e) Define Poset with a suitable example. I !

(N Give an example of a map which is injective but not surjective. 3

GROVP-B
Answer any four questions Hxd = 24

2. (ay Let [:G—> G be a group homomorphism. Prove that ker f is a normal 43
subgroup of (1. -
(b) Construct a eyclic group with m elements, where m s a positive mieger.

7 Show that the centre Z(() is a subgroup of a proup & Also show that £(G) = ({
iff (7 is commutative.

4. Show that the map [ @ — @ defined by f(x)=23x+2 is bijective. Also find 4+2
£ (@) denotes the set of rational numbers).

o State and prove Cavley’s Theorem. §

1028 | Turn Cver
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6. (a) Let (6 be a group of loile order # and ae . Prove that ofu) divides »n and

'
”r—'{*

(B 10 g be a prime nomher and @ is any integer not divisible by p, then prove that
a’ =1 (mod p),

i Show that the group (2, +) s a homomorphic image of the group (Z, +).

GROUP-C
Answer any fwo guestions
8. () Let (G,o) be a semigroup and for a,be 0 each of the eyuations anx =5 and
vog=Db has asolution in G. Then prove that (G, <) is a group.

(1) Diraw the composition table for the eroup of unit Quaternions (4, .

Do) Let @G be a group  homomorphism.  Prove  that for ae G,
pla" )= (a)". nelL,
(B) If & = {ar) for a group G, then prove that G ={a '), where ue ¢ .

(c) Prove that a cyclic group of [inite order n has exactly one suhw}up of order d for
every positive divisor d of o

1) Prove that 5 is a non-commutative group having six elements.

(15) Find all the groups of order 4. '

I1a) Let a be an clement of linite order # in a group 7. Then prove that ™ =e¢ iff y
divides m.

() Prove that the order of' a cyclic group is the same as the order of its generator.
(c) Let /@ W — B be defined by

S =x"+1, Vxelk
E"jla:! f'[—-ti].

(K denotes the set of real numbers), -

JO2ZE

Fud

244

6

[2x2 =24

745

34346

Ot

44543



