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UNIVERSITY OF NORTH BENGAL

B.Sc. Honowrs 1 st Semester Examination, 2022

CCI-MATHEMATICS
CALCULUS, GEOMETRY AND IMFFERENTIAL EQUATION

Time Allotted: 2 Hours Full Marks: 60
Thy ,ﬁgn’re.'. it the Injgargring irisfreoaete lI'-Inl'” b

GROUP-A
1. Answer any four questions from the following: Jud =12
{a) Find jsin‘ xcos® ¥ de .
(h) Find the points of inflexion, ifany, of the curve x = (log _pf-
(c) Obtain reduction formula for |tan” xedx, »n being.a positive intoger, greater
e
than 1. '
(d) Oblain the equation of the sp‘mm for which the circle
v 42t +Tp=22+2=0; 2x+3y+4z=8 i§a great circle.
(¢} Find the solution of the differential equation, (¥*+ ' + 2x)dx + 2ydy=10.
if) Find the differential equation of all eircles, which pass through the origin and
whose centres are on the x-axis.,
GROUP-B
2. Answer any four qun?stiur'u from the following: Gxd =24
(a) (i) State Leihnjtzja' theorem on successive derivatives. 2
(ii) If ¥ =(sin""&)*, prove that 4
(1-x"yp,,. =2+ 13y, —n'y, =0,
{b) Find'the volume of the solid generates by revolving the cardioid r =a(l —cos8), G
abouf the initial line.
fe) If *2* is a variable tangem of the conic L | -ecosé, show that the locus of the &
e
foot of the perpendicular from the pole on g is the circle
et =)+ 2elreos 8+ =0
3

fd} i) Show that IT iz an integrating (actor of xdy - yadv=0.
x

fad

{ii) Solve the differential eqution
{ap — eVl — el p ey =0

L5 ! l'any Orver
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fey IM 1, = Ims" “vginmy v . show that 2{n -1, =1+(n-2), | and hence deduce

|
that | =——
H—l

i Solve the differential equation

(i) (x+yeos '-E}:b’ = xoo8 T.u‘n.

| I
i} =—=sin(x+ vl
(1 3 iy + 9

GROUP-C
3. Answer any fwe questions from the following:

(a) (1) Find the rectilinear asvmptotes of the curve
axly—xp! -y 4xl -yl =2,

I
(i) 1f 1, = [" tan" x dx, then show that
s

D, + =D, =

i n
(b (i) Find the values of & & such that
Iimamnh-;ﬂs:n.t:[
a=ill x
anx)™
{ii) Find lim{ ]
i=al ko

{iii) If y=sinax,a is constant, then show that

:;-‘;:%wu sm[a.:+?r] neH,
fc) (i) Find the surface arca of the solid generated by revolving the cycloid
x=al{@—sind), y=a(l-cosf)aboul ils base.
(ii) Solve the differential equation
dy | o
dx [I-i-.rj]}l- 1+
(dy Solye thedifferential equation

o Ly )

fii) ;u::r..rii + Wxsinx +cosx) =1
i
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UNIVERSITY OF NORTH BENGAL

B Sc. Honowrs 151 Semester Fxamination, 2022

CC2-MATHEMATICS
ALGEBRA
Time Allotted: 2 Hours Full MEIIk!: i)
Ther frarurcs fn the g el el warks \
GROLUP-A
l. Answer any _four questions: Fxd =12
() If T: R — R and T(x,.x,. x;)=x +x;+x then show that T is not a Linear 3
Transformation.
(b) ¥fa, b, x are real and mod{a+ik) =1, prove that (a +ib)" ispurely real. 3
{c) A relation pon Z is defined by p=[{u, b)e F = K: a~b i divisible by T} Show 3
that @ is an equivalence relation.
(d) If x* + 3px + g has a factor of the form (x—@)°. then show that g +3p' =0. 3
(¢) Provethat n(n+1)" > d(n!)"" where i be 3 pasitive integer greater than | 3
(f} Determine the rank of the matrix 3
bR 1 0
A4 8 6.
36 6 3
GROUP-B
2. Answer a.n;.rj'bn'r gueslions: G =24
(@) Ohbiain ﬂ!:.&t]]j' reduced normal form of the matnx &
' T O
I 3 1 @ 3
2 6 4 2 B8
19 4 2 10
{b) If logsin(x+ i) = w +iv (0 < x < 7), prove thal a
(i} w= l;lﬂg[ﬂﬂﬁhl - eos’ x)
(i) ww=tan '{col vianh ¥
(e} Il erbe s non-real oot of =1, find the equanon whose roots are &
(e +a). (et o), (' 1)
1058 1 P Cover
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{d) Find the eigenvalues and the corresponding eigenvectors of the following real

mairix,
1 -1 2
2 =2 1
i 5 6
() Ifa, b, e, d are positive and ot all equal then prove that
3 i 3 3 16

+ +—— =
b4e+d ctd+a deya+h a+b+c a+hsc+d

(f1 {11 Find the least positive residues in 1" (mod 77)
(i) 1f a mapping F:4A—=R where A={x|0<x<l] is defined by

fix) =%, xe A then show that [ is bijective.

GROUP-C
3. Answer any fwe guestions:
{al (i) State and prove Division algorithm.
(i) The matrix of a Linear transformation T : B' — R’ relative/to the ordered

1 7282
basis {(~1, 1, 13, (1, =1, 1), (1, 1,13} of R is pi&, /3. Find T(x, », 2),
7.4 1%

where(x, y, z)e R’ Is T invertible?
(b} (i) Saolve the hiquadratic equation by Ferrafi’s method:
'+ 2 _—'.?.1'* —ﬂr+ii=ﬂ :
(if} Prove that the product of any m egnsecutive integers is divisible by m.
(iii) Find all values of (—}"".
(e) (i) Iftheroots @, f, ¥ of the equation x* +gx+r =0 are in A.P., show that the
(a2
rank of the matrix ‘ﬁ. ¥ oo|is2.
Wy e B
(ii} If @, @ -5z are ndistinct roots of the equation " —1=0, then prove that
(a4 bog) (@ bat)- - (a+ba) =a" +(-1y"b".

{iiilp Prowethat 3.4™ =3 {mod % for all positive integer m.

idy (1) / Determine the conditions for which of the following system of linear equtions
Xt+3y+z=1
25+y+liz=
xtaytdz= b

L]

has (A) Unigue solution, (B) No solution and () many selutions.
(11} Find the inverse of the given matrix A4 by using Cavley Homilton theorem:

| (. |
A=]1 (.
2 3 =]

e

1058 7
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UNIVERSITY OF NORTH BENGAL
B.Sc. Programme | st Semester Examination, 2022

DSC1/2/3-P1-MATHEMATICS
CALCULUS AND GEOMETRY
Time Alloited; 2 Hours Full Marks: 50
The figures i e margin Incdicate full morks

GROUP-A / Fo@io-= / §e-%
. Answer any four questions of the following: Ind =12
i - wafe emm e was
T 9 TR §eY o -

{a) Evaluate 11113 %{-.u'“x_..ﬁ_rj
W R T !iﬂ%w]-u-ﬁ—ﬂ
lim —l-(\l'l+x--u'i—x}| w " Fvlg TR

0 ¥

(B} If w=sinax+ cosax . Show that u, = a” {1 +(=1)" sin 2ex)
Tl g =sin cex + cosox T, W CTNE O, = ™1+ {=1)"sin 261"
e w=singx +cosax ALEWE u, =a"{l +(—1)" sin 20} |

3
(¢} Find the area of the cugye, [%T" f -
.
[};] +[3J = I A e o ce o fada 3
3 1 F
a5 [i) *[—;—I‘J =]t gEwE Fae |

s
(d) Af, = fsin‘x dr , where “n" is a positive integer, prove that J_= ""'__If._” fot
2 #

[ ]
=2,

:nﬂ;,,=Tsin'nir W R 0 T GED S e, e e e
="l @ a2

vaer oAeTm quiE o W owrl gl J,=Tsin":rdr WO, =2 W AR
p ="l e )
N

1060 I Tarm Crver
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(¢) Find the angle of rolation of the &

reduce to = .;~’_D|:1v:r|11iﬂl’: ¢ Iz J,.z—a; 'ﬁﬁlﬂqm _ryﬁﬁl ﬁﬂﬁt‘f
im0 X —F
w1 R TR R T

T B o - W o - -
THIEET r‘—;,;*:al,,gr:p’mﬂﬁﬂﬂﬁﬂm gﬂmﬁ I
& w A fy faeim TR -
{ﬂ Ifﬁ:ﬂ“ﬂ'.l:rﬂhﬁwmﬂf {l—.xh.l,}’i-.i;lr',-ﬂ'i',}'F 2
_-mz_].lsﬂl

Wt y = e o, O RS (1= 50~
-
A p=e™ " G, TN W a-2-m-m =t

GROUP-B/ festil-d ( FIE-=
2 Answer any forr questions from the following:

TR ou-00F BRI an e whel
T TR TEEEE 9 o -

in 2x — bsin
(2} Find a, b in order that Imfﬁ;ﬂiﬁld

-EH-'.I. =j_q

T qu-l ], W b T R

[y 2502 —BEAE e g b 1 sl

e %
{B) If Y™ + ™" = 2x, prove that (= Dy an + (204 Dy, +(0" =P )y, =0 .
w7 4V g BRI B T
(% B} yyyz + (204 iy + (07 =)y, =0
oy y""f".-l-' Y02 MU, (R Dy 20k Dy 4 (7 — )y, =0 FF W
T W

]
] (ehifi, ;I:--m.-' xr, (m=>2), then prove that (4131, + (n—1)7 : =£_£
b - 2 nl

T 1, = [ 5" tan™ wdv, (0> 2) O, SR ST (n+ 1)+ (m— 1y, =T
[] e 2 iﬂ-
ofg r_=[x*1an"n!r,{u;=2} W WA R (mt M, 4 (=13, = i
] ! T .
2 n

d) Find the les of the il
dy asymplo curye x' = fx }'+|.|.t}fi-—-ﬁj.-'a+x+_p+|=
¥ =ty + Lo’ -6 + x4 p e

0.
¥ w4 =0 SRS Asymptotes o2
@ ¥ =G’y 1ot =6 x4 y+1=0 B oRreig Pk

1060 5
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(e} Show that the spheres x" + 37 4+ 2~ 23— 43— dz =0 and

()

(EY

Y

1iE

247425 410x4+ 22 +10=0 touch each other externally, Find the point of
contact,

(TN A x4 p k2’ —Dpmdy—dzm 0 a2 L0k +22410=0 @B
O Sf=e{eil AR Fres o vy | B cotrararem =l Al ey =)
WL JOEE x4 )+ 2! - Qx=dp—dz =0 f

Sy 42 H 0+ 22 + 10 =0 THE = i LI Bl

Trace the curve © (x +3)(x" + ") =4,

(x4 3)(x* + ") = 4 % TG WBA (Trace) T2

TE (x+3)(x* + ") =4 T B T

GROUP-C / Frstet-st s smjg-n
Answer any fwo questions from the following: 12=2=24
- FiD s Taa wes
Tl GEdc] WEEed] duf oE -
(i}  Find a reduction formula for Isin" xcos, xdy , AM.VN;HE K. Hence find 6+2

a reduction formula for Ts&n“‘ xcos" xax .
B

J-s'm"znns" xole ~&% EF HE (reduction formula) 77 F9 NS m, ne W
=

TEL A [s‘m“.tms" xéb -7 ERHE (reduction formula) GRF
L]

jsin“rms":dx 4 "’»‘i"'ﬁ M ®T w0 reduction A vl T s ofo

a2 | _
Isin'"xcﬂi";;ﬁ:tit Fioreduction 3 Frofa 13

1.[: al x=0, 4
d"
W jie= 205 x(sin x —cos.x) T, T £ =0 ﬁﬁﬁ:&—fuﬂﬂﬂﬁﬁ‘f{ﬁl

(i) If y=2edsxlsinx—cosx), then find

d*y
aff y=2cosx(sinz—cosz) WL, x=07 i @t = fvkg

(i) Find the nature of the conic r= and alse find the equation of &

4 +eos#
directiries.
. G comic-dE nalre F?FT‘.I wa e A {directrix) HErEAA

e

T 4+ cosd
feastal =1

e Lo S ] S [l 19 a9 divectiries 61 AT Ul Py
R d + cos? b
7 |

3 Tum Over
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(i)

(e} (i}

(i}

{d) (i)

[ e

(i)

Find the equation of the sphere for which the circle
X4y 2 Ty =2242=0, Jr+Ip+4z =8 isa great circle.

e W fadfn we (et b :*+};:+z’+?}r—13+1=ﬂ ;
h+3}’+43-3'ﬂﬂﬂmmmatqﬂl

T '+ 3 42 +Ty=2242=0, 25+ 3p+4z=8 7o gem g9 N i
R TR W P ey

Discuss the nature of the conic 45 —41}'1'}‘!*11'_2"5}""9:“ and
reduce it to its canonical form.

dx" —dxy+ y* +2x—26p+9=0 9% conic-T7 noture = S -4
a1, &7 canonical form (8 reduce BT (F1E1 &
PE  dx® —day+y +22-26p+9=0 W TP GEES TE GHE
canonical I 9o 7T

Find the wvolume of the solid obtained by revolving the cycloid
r=a(f +3ind), yv=all +cosd) about its base, \
x=alf+sind) , y=all+cosd) &% Cycloid-B Bga AWECR FACTT
WA T (] T e A T e T

AT FEE Toel UEEEEE c=a(@+sing) , y=a(l+cosd) FE
TATIET GTE S B A (volume) Rl Ty

ol 'y . ]
Prove that the curves — +2 0w 4 '5;'-+%=I cut orthogonally if
i 'l
a—b=a-b.
2

E;Tﬂ SHTENNE orthogonally C5F @ T

2 7 _fF
ﬂ'ﬂ‘Tﬂ——:],_*.
n+b A

a—b=a - T
= },1 : 2 }I.z _
TEES _+_ET'1 o T+F=I e wUHT (orthogonally) Wi
o
e ga—h=a' -5 T TR |
If e ¥0(weN), then show that y, =2"T1 3 5---(Zn-D]".
afft g (e M)W, TEA GRS p, =213 5 (In-]"

R p=x (ne M) WY, T TR, y, =2'1-3-5--2n—-1)x" |

—



