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B.Sc. Programme 1st Semester Examinations, 2018

DSC1-MATHEMATICS \:):3
| CALCULUS AND GEOMETRY @&
Time Allotted: 2 Hours & ks: 60

The figures in the margin indicate full marks.

Candidates should answer in their own words and adhere to the word limit as prac €.
All symbols are of usual significance. "\/
Grou p- Q
?\T‘E—-ﬁi \Q }
i, Answer any four questions from the fi ov. 3x4=12
TorfeRs @@ 5l e Sea

P AR YD IR TH — o

(2) Prove that, (sinh x +cosh '@m +coshnx.

efld ol (T (sinh x + —smhnx+coshnx I

THTT TN (sr = sinh nx +cosh nx

(b) Prove 1 Quea included between the Folium of Descarte’s x* +y° =3axy

mptotes x + y+a=0 is %az.

Tl F@ @ Folium of Descarte’s x° + y* =3axy & 93 SHATAY x+y+a=0
—Qﬁmﬁ%az i

Folium of Descarte’s x* +y* =3axy 1 T9HT =0 Wi x+y+a=0
AL MUST & %aza‘mﬁrWWI

1
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(c) State Leibnitz rule of successive differentiation. Apply it to prove that if
1/

y +y—|!m iy . then (X2 _I)_ym2 +(2n+l)xy,,+| + (nz —n?z)yn =0.

AR A WA @ (Leibnitz rule of successive differentiation)
e <@ | AROY @M @ ww Y ytmo2y wm W@
(8 =)0 + 204Dy, + (0" —m®)y, =01

HA® differentiation 79 Leibnitz rule & Sooie TR | D!
MR (xz—l)ymz +(2n+1)xyml+(n2—-m2}y,, =0, gfe y”"'+y’lrr

\

.
(d) Find the asymptotes of the following curve x° + 3’ = 3ax\

x4y’ =3ax” I@Ha SANR [ T

ap ¥+ =3ax aﬁwwﬁﬁﬁ%%@

/4
() If 7,= [tan" 0d6, then prove (1 .+ =1,
0

. xl4 O
1,= [tan"0d0 s{@m}w n(L,,+1,,)=11

wid

0 ¢ \
gfe 1, @dﬁ, Q¢ n(l,, +1,,)=1 &9 9 YA X |
&@ss t;e characteristics of the curve yz(x2 -9)= x* and then sketch or trace

y2 {x?= 9)= x* 2w aitfafe i (characteristics) fef stat @< 9@ e et o

&* (sketch) s&« Fa)

a® Yy (x’ -9)=x" B fARwar v R AN TEE Wa IS |
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Group- B
et - ¢
E—H
Answer any four questions from the following
faferfis Q@-ical 1Al el Tea wie
F AR TEIH IR <

2. (a) Find the volume of the solid of revolution formed by the rotation of the parabola
y* = 4ax about the x-axis and bounded by the section x =x,.

y? = dax G x-S0 ACATE Y @4 x =x; (efieRe wml Wm@
revolution-94 SlFe« fadfa s \

gRaerl y” =4dax o x el @ aRIR gase o el xﬂ,thion'é’f
Rep] SRP! gRBAT B A T |

(b) Find the parametric equation for the ellipse centred at ori
at (4, 0), (-4, 0): (0, 3) and (0, - 3).

PR SRS (% (2 TAgE Tl SFRIS (.
(&% 974 ©[d Parametric Farea foefy et

tersecting axes

> 3); (Os - 3) ﬁw

3. Establish the reduction for, @ Do = Ism xcos” xdx , where either m or n

or both are negative i amg it find j
COb x

- :J'sin’" m SRR A GO IS AR [, -

s:n x

uct ormula At @t @ag «foq sgen j dx —3 4 R

COS X

" xcos" xdx @ reduction YF Fiwret, SET m, AM n e g
gatwegu‘iwwz‘rlwra‘mmjsm X gy @Y A ok |

COS X

4. If y=cos(m sin~' x), prove that

(I) (l_xl)yn-r’i _(2n+l)xyrr+l +(m2 _nz)yn =0

0, if n be odd
(“) (yn)ﬂ {
m*(2?

—m*) 4> -m )---{(n—2)2—m2}, if » be even

6x4 =24

&‘5\4

4+2

442
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5. (a)

(b)

N

7. (a)

1060

y= cos(msirl““l x) 20 &N Tl -
() (=x*)ypa — 20+ Dxp,., +(m* —n*)y, =0

0, if n be odd

—m2(22 --1':*‘.""')(«’-12 —J';".'Q)u-{(ar.'--Z)2 —mz}, if n be even

(i) (7)o = {

afe y=cos(msin™ x) HY, YAV W

@) (1= ") Yz = Cn+ Dy, +(m* —n?)y, =0 (§§3

0 ., ald nodd WU
(E) (yn)i):{

—m* (27 -m’ )& =i’y {(n-2)" —m’} W®1
L 4

Find the asymptotes of the cubic =2y +xy(2x uM »)+1=0.
x3—2y3+xy(2x~y)+y(x-y)+1=0@W Srreiel et et

x =2y +xy2x—y)+ p(x—y)+1=0 wgfd aret |

Find the envelope of the famil\ﬁl% lines Ao + Ba+C =0, where « is

the variable parameter and 4, B, inear functions of x, y.

Aa* +Ba+C=0, @ﬁﬁaﬁ%wﬁm& B, C Tl x, y-94
SEafRI w7 (linear funetions) T 5TC2d envelope AR et

Rl NEESD] G Ba+C =0 & uRwugfe M@l o variable U=
A 4, B,C, B RTF HAAES 8l |

Sho Q the equation of the circle on the  sphere
z%—2x+4y-62z+3=0, whose centre is (2,3,-4) are

A 27 -2x+4y—-62z43=0 & x+5y-7z-45=0.
@A, P+ 2 -2x+4y—6z+3=0 clevwa Toffdfre g8 AW W
(2,3, —4) SRAANTI % + y? +2% —2x+4y—6z+3=0, x+5y-72-45=01

(2,3,-4)  @=  WgH  MeAwR @ gadl  Ofew
P 4y? 422 2x44y—62+3=0 AR x+5y-Tz—-45=0 B WA FHOT TR

The arc of the Cardioid »=a(l+cosd) specified by —% <0 sg, is rotated
about the line #= 0. Find the area of the generated surface of revolution.

r=a(l +cosf), —i;-s 0 s-"zi Cardioid -3 98b17ifBa 0= 0 FRECRA FAACH i
20 Ge ol surface of revolution-a3 CFawe 3ifes S|

4
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Cardioid 7= a(l+cos0), —%sas% @ A AE @ f= 0 AT A
i uRepare] eRIae &1 &5 iy R

(b) Show that the curve y =logx (x> 0) is everywhere convex upwards.

@A @ y=logx (x> 0) 9% ¥4a2 convex upwards|

am y=logx (x>0) WK convex upwards B8 I YU TR |

Group-C & Z
et - o * \O
. \/\

Answer any fwe questions from the followmg 12x2 =24

[3¥]

fasferfie @it 717 elcsa Ged mie
@ Gl YLDl R OB
8. (a) If PSP"and QSQ' are two perpendicular foca @ conic, then prove that 4
4 L . = Constant .
PSSP (0S.8Q'
R PSP’ &} QSQ’Wcomc 3 ?ﬁﬂﬁﬁﬁ@mmqwm
1 5 1
PSSP’ QS.SQ’
{ | 1
gfs psp' a1 QSQ’ }Eﬂﬁlflhds + =
oSQ" ocal chords 8 oo 5P T 0550
Constant §7‘E§ CRIE: I
i ‘ n the curve r = a0 ""? 2
. ifit of inflexion fe @t
inflexion fa7g et |
cus of the point of intersection of the perpendicular generators of the 6
2
¥y
2 '-bT =2z,
2
x_z 5 —;—2 =2z hyperbolic paraboloid -f6< #Ig7iq 574 generate (74 (er W e
a
=

2 2
Hyperbolic paraboloid %-%—:2: @ A=HON  geperators H AIETCIH]
a
g diay e |
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9. (a) Find aand b in order that lim <= ZX;bsmx =

x=»0 X

i (i SIN2X—DSINX 4 674 @ b7 W1 e Cat

x—30 _);3

fim 98N 2X—bSINX _ o ) aifYy p Y wE Folg TR

x—30 x3

(b) Find the angle through which the axes must be turned so that the equation
Ix—my+n=0 (m#0) may be reduced to the form ay+ 5 =0.

le—my+n=0 (m=0) FNEFB et Akl ay+b=0 SHcA reduceTK
eiterr e et «@a i fadf s QQ‘?T
afiaRer x—my+n=0 (m=0) oS ay+b =0T trﬁvraw g
ey A Do gEN ud, e | \/

(8]

(c) Show that the envelope of the circles whose centres lie on the rectangular
hyperbola xy = ¢* and which pass through its centre is ( ) =16¢’xy.

e @ xy=c? TPRRred SeffEe (rafitE @w‘; T ol RIS
@@, ©12d envelope-a TRF (x” + pi)° . _

,WWW@W
TR

Rectangular hyperbola xy=c*

uRegfa (x +y2)2 =16¢"xy

\¢ . e T
10.(a) prove that the Sphc“@ x+y* +2° + 2ux 42y 42wz +d; =0 cut the
+

sphere 8, =x% + 't 2 X +2v,y+2w,z+dy =0 in a great circle if
2wy +vyvy + =

e 2 4 3% +2%2 +2ux+2vy + 2wz +dy =0 iR (o
22 4 Buyx + 2,y + 2wyz +dy =0 OFRE @3B TS (great
@ @ A F@ @, 2w, vy, +ww,) =2r) +d, +d,

+d, +d,, where r, is the radius of the sphere §; =0.

\TeTTa S, =x+y +2° +2ux+2vy +2wz+d =0 @ MATBR

SZ=x2+y2+zz+2u2x+2v2y+2wzz+d2=0 N Q\_ﬂ)f gTHr hICH afe

\ Wuuytty + vy + Wiwy) =205 +dy +dy B W A R, r, MATHR ;=0 @
I 8

(b) Find the length of the parabola y? =16x measured from vertex to an extremity of
the latus rectum.

12 = 16x wiRqas MR e wifvere el ond Fdfr e

yRaera y* =16x g wdad oudl latus rectum Gal Wﬂmﬂﬁ@m Eal
A e |
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(3) Find the equation of the cylinder which intersects the curve ax’ +by? +ez’ =1,

Ix +my+nz = p and whose generators are parallel to z-axis.

ax’ +by* +ez’ =1, Ix+my+nz=p TWHEAEA cylinder AT generator z-SCHA
sif@die, wtar e e st

ab ax’ +by et =1, Ix+my+nz=p o3 ufowds s S
generators z- 3167 T WHTR B & cylinder 1 AAHRYT e |

(b) Obtain a reduction formula for _[ cos” xsinnx dx, m, n being positive integers

mi2
1 m
: _ m s _
and hence show that 7, = Icos xsinnx dx = e W (b

0 m+n m+n

< &
_[cos"' xsinnx dx @AM m, n GNGF 7R, TTH0BF Reduction Forn@

xf2
. 1 m
FEQREANSA T, , = J'cos’" xsinnx dx = S e SRCI 1V
. ¥ 3 m+n m+n )

m, n YATHS QU WY Icus"’xsinnxdx al red

Aora arf

ri2

a‘@lﬂﬂaﬂlmm=_[cos’"xsinmdx= l +i®.
0 m+n\\
O
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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 1st Semester Examinations, 2018

CCI1-MATHEMATICS
CALCULUS, GEOMETRY AND DIFFERENTIAL EQUATION

Time Allotted: 2 Hours Ful%&\:t%

The figures in the margin indicate full marks.

Candidates should answer in their own words and adhere to the word limit as practic &
All symbols are of usual significance. ®
GROUP-A V

1. . Answer any four questions from the following: @ 3x4 =12

(a) Find a and b in order that ]in;:’ e 2.\'3—bsmx =1. Q 3
XM X

% 3

(b) Solve: y (xy+2x*y*)dx+x (xy—x*y*)dy = \
(¢) Find the area of the region bounded by the CQ =x" and x=y". 3
s

for  which the Circle 3
=8 is a great circle.

(d) OBtain  the equation of the
Xyt 4z22+7y-2z +2=0;‘ 2x +

WL TS .
curveis x“+y  +z°=9; &+

() Find the points of in%' ny, of the curve x = (log y)". 3

(¢) Determine the equation of the{ whose vertex is the point (1, 2, 3) and guiding 3
‘ z=].

GROUP-B
o ' four questions from the following: 6x4 =24
ve Leibnitz theorem for successive derivative of product of two 1+5
ind all the asymptotes of the curve 4x* - 3xy? -_v3 2%t —.(w-yl e o 6
(¢) Find a reduction formula for J.—”T n being a positive integer greater 442

(a+bcosx)"
2 ” Ji
than 1, and «® # b*. Hence find I4H-—~—;

; (5+4cosx)”

0

(d) Discuss the nature of the conic 4x” +4xy+ v —12x—=6y+5=0.

1057 | Turn Over



UG/CBCS/B.Sc./Hons./1st Sem./Mathematics/ MATHCC1/2018

(e) A variable sphere passes through the points (0, 0, £¢) and cuts the straight lines
y=xtan@, z=c; y=-xtan, z=—c inthe points P and P'respectively. If

PP'=2a, a being constant, then show that the centre of the sphere lies on the
circle

z=0, x> +y* =(a* —¢*) cosec’ 2a .

(®) Solve the differential equation (8p° —27) x =12p”y and investigate whether a
singular solution exists or not.

GROUP-C
% Answer any #we questions fmm the following:

(a) () Prove that the envelope of the family of circles passing through ﬂ‘n Grlgm

and having centres situated on the hyperbola %.x* — y':'-c;"1 is

(.1:2 +y2)2 = 4(:2(x2 —yz).
dy

(1) Reduce the equation sin y e =cosx (2cos y— sz X) to a linear equation

b3

and hence solve it. ~ N
(b) (i) Find the volume of the solid generated by revolting the Cardiode
r=a (1 —cos@) about the initial line.

(ii) Show that the straight line ° rcds(é’-—a)zp touches the conic

-I——l+ecost9 1f(£coso: ap) +fzsm = p
-

(iii) Define order and dcgre‘e ofa d{fferentlal equation with examples.

(¢) (i) Prove that the grca- included between the curves x’

asymptote x A +a =0 is equal to the area of the loop.

(ii) Solve: d}’ ‘liany’

-y’ =3axy and its

=(l+x)e"secy.

(iii) ,Fﬁld ﬂae equation of the sphere which passes through the points
(’1, 0,'0), (0,1, 0), (0, 0, 1) and which touches the plane 2x -2y —z=15.

<

2 y2

+
A+ b+A

“\(d) @ 'Fird the orthogonal trajectories of the family of curves

\ where A is a parameter, @, b being constant.

(ii) Find the envelope of family of the elllpse —4 ;:T =1, where a" +b" =¢",
a’

where a, b are parameter, ¢ being a constant .
2 2 2
« (iii) Find the perimeter of the curve x3 + y3 =a3.

X

1057
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UNIVERSITY OF NORTH BENGAL

B.Sc. Honours 1st Semester Examinations, 2018

CC2-MATHEMATICS

ALGEBRA
Time Allotted: 2 Hours Full Ma

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere (o the word limit as prac ncabfe
All symbols are of usual significance.

GROUP-A \O
i \ 3x4 =

1. Answer any four questions from the following:

(a) Let r; i=1,2,...k be real roots and ¢; i=12,...] be comp oots of

3=

(b) If the matrix of a linear transformation 7 on Vz ct to the ordered
3

basis B ={(1, 0),(0,1)} be [2 ] then i‘ 1x of T with respect to the

basis B ={(1, 1), (1, —l)} O

(c) If @, a4y, a, ...q, po numbers, then show that

x"=1=0, k+/=n.Show that

ay+ay+--+a,>

e = + + PR
g , "'3 Ay
(d) If 1 be an eigen valu non-singular matrix 4, then show that 4™ is an eigen

value of A7'.
(¢) Find minimum 6f olyomial: x* —4x® +7x* —6x+7.
() 1If the fun '—> R be defined by f(x)=x>+1, then find /~'(-8) and
f"ﬂ 7).
GROUP-B
nswer any four questions from the following: 6x4 =24
(a) Let a,be R, apb < (a->b) is rational. Show that p is an equivalence relation, 24242

every equivalence class is countable but the family of all equivalence classes is
uncountable.
(b) Find cardinality of power set of any set. 6
(¢) Dgtermine the conditions for which the system of equations x+y+z=5b; 6
2x+ y+3z=h+1; Sx+2y+9z=h" has (i) only one solution, (ii) no solution,
(iii) many solutions.

1058 ] Turn Over
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(d) Solve: 4x* —20x> +33x% -20x+4=0.

L. | o ay . a, 5
(&) Show that [5 “l] (-* “z) ...... (5 "»] g[ﬂ].
n—1 n—1 n—1 n

Where a,, a,,--a,, are n positive rational numbers and s =a, +a, +---+a,.

() If @, B are the roots of the equation t* —27/+5=0 and # is a positive integer,

(a+a) —(a+ p)
o—p

satisfying OTH =cotg.

=2"" sin ng cosec”s, where a is a real number

prove that

GROUP-C

3. Answer any fwo questions from the following: N s
Noos
(@) (i) Show that for any real mx n matrix A the solutions of Ax=0, x&R" form
a subspace S of R". If rank of 4 is r then find the dimension of S:
(i) If a B, be roots of x*-3x>+4x? ~5%+6=0, show that

(@ +3) (B +3) (#* +3) (62 +3) =57. AN

(b) (i) If ¥ and W be two vector spaces over a. ﬁeld 'E and V is a finite

dimensional and T:¥V —>Wis a linear I;aaﬁfermazron then show that
rank of 7'+ nullityof 7'=dim V. “

(ii) The matrix of linear mappmg T R’ —e» R” relative to the ordered bases
1 2 4
* {(0,1L1),(1,0,D.(L 1 0)} of] R’ and T 0).(L 1) of R is (2 1 0] . Find

the matrix of Trelativé’tg the ordered bases {(L,L0),(0,1,00,1,1)} of R
and {(1,1),(0, 1)} of RZ.

E &t ¥ 4
(¢) (i) Find all real 1} fﬁi: W?ﬁf:h the rank of the matrix |1 2 -1 A [is2.
o Nl | 57 1 &

ey

(ii) Shqwﬁaég@gnvalllcs of a real symmetric matrix are all real.
(iii) Z is,a variable complex number such that | Z|=2. Show that the point
zm&\r] lies on an ellipse of eccentricity % in the complex plane.
s £/ 3
(@), () Prove that 1" —3" —6" +8" is divisible by 10 forall ne N .
S\ (ii) Show that the number of different reflexive relations on a set of » elements
i§ g,
(iii) If a matrix 4 be row equivalent to a row echelon matrix having r non-zero
rows, then prove that rank of A=r.

X
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