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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examination, 2021

DSC1/2/3-P1-MATHEMATICS

CALCULUS AND GEOMETRY
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.
All symbols are of usual significance.

GROUP-A / eis-=

1. Answer any four questions from the following: 3x4=12
fefeiie @I b1afe @eis Ted nies
(a) Determine the asymptotes of the following curve: 3
i t2 e 242
1+ 1+t

2

2
! L *2 qamaia asymptote @fe1 e 11

TV R Y’

(b) Find the envelope of circles described on the radii vectors of the parabola 3
y? = 4ax as diameter.
y? = 4gx SRS TPI% (ST 069 IPT &A@ @ e J& A AW O
AfF (envelope)-f fef w211

(¢) Find the equation of the cylinder which intersects the curve ax? + by + ¢z =1, 3
Ix + my + nz = p and whose generators are parallel to z-axis.
@35 Gived T 7T 7 @0 ax? + by? + 22 =1, Ik + my + nz = p IFRAGE
(W F(F G3R T generator BeT z-SICFF T[T |

(d) Determine the inflexion points for the function f(x) = xt=24x% +11. 3
f(x)= x4 = 24x% +11 Sorwsa 2iApfe inflexion point) @& fef 21
p
(¢) Find lim [li‘“j . 3
x—0 X

N 92 lim [Hﬂj

x—0 x3

(f) Find the angle of rotation of the axes for which the equation x* — y? = ¢? will 3
reduce to xy = ¢?. Determine ¢?.
Co-ordinate STF@CE T (FI (@R x2 — y? = ¢ AN xy = ¢ -9 FofleRo

@ 2 -3 W [l 591

1060 1

Turn Over



UG/CBCS/B.Sc./Programme/1st Sem./Mathematicssy MATHDSC1/2021

(a)

(b)

(c)

(d)

(e)

®
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GROUP-B / fqeia-2

Answer any four questions from the following:

=i @-FI b1fe @it T mies
‘ ' 2y 22
Prove that the enveloping cylinder of the surface —2+b—2+—2=1 whose
a c
generators are parallel to the line Xo Y —Z meet the plane z =0 in
0 +ya2-p2 ¢

circles.

2 2 2
e 4 2—2 + 2}—2 + z—z =1 7Pe(eR ~HF BY6 (enveloping cylinder) T generator

@%{%:%:% FEEICERIE SRS, 2 = 0 ©oF @ O I8 AT (W
+ -b

*a

PN

Show that the spheres x2 492 +22 - 2x—4y—-4z=0 and
x? 4+ 9% +z2 +10x + 2z +10 = 0 touch each other externally. Find the point of
contact.

e B x2 4+ )2 +22 —2x—4y—4z=0 @R x?+ )y +22 +10x+2z+10=0
(ONETE R~ RIS AT = T3 | ariole >rimef fd s

Trace the curve: (x* —1)(y* —4) =4
()c2 -1) (y2 —-4)=4 IGFEAMDA trace-b Srad F41
If y= 10%, prove that
d"y (—l)".n![ 1 1 1}
= loex—1—-————+ceeno — _
dx" X 8 2 3 n
% = lofx =, OIRCE &N
d"y (—l)".n![ 1 1 1}
= loex—1—-————+ceeno — _
dx" X 8 2 3 n

(1) Find the point of inflexion on the curve » = a o',
r=a 6" IGEADBA 2Pt & (point of inflexion) @t Fefa T

(i) Prove that the abscissa of the points of inflexion of the curve y” = f(x)
satisfy the equation

(=1 {f' ()} =nf(x)f"(x)
el T " = f(x) I@@EAR vRpfs Rmelwm v (abscissa) @fe
(n=1) {f'(x)}? = n f(x)f"(x) TN B 31

Show that the graph of the equation x> —10/3 xy +11y? + 64 = 0 is a hyperbola
and find its foci and vertices.

A8 @ x% —104/3 xy +11y? + 64 = 0 207 @A 98 @1 T *R[IFred
TS (foci) @ MR el 341

6x4 =24

3+3=6
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Answer any fwo questions 12x2 =24

Q- 715 &tsiE Ted wis
3. (a) Obtain reduction formula for 4

d
Jm . (l’l;él)

sz—xz , (n # 1) -97 5793 39 (reduction formula)- foefa 41
(x“+a”)"
(b) Find a reduction formula for fsinmxcos”x dx , where m and n are natural  4+4 =38
/2
numbers. Hence find a reduction formula for _[ sin” x cos” x dx. Now use the
0
/2
formula to evaluate _[ sin® x cos® x dx.
0

jsinm xcos” x dx -43 TgFA 37 (reduction formula)-fo 95 3 @AE m @ n 2=
z/2

FreIf® 2N 22 22 | sin™ x cos” x dx -9 P @ efy 91 T p@ib
0

72
AR _[ sin® x cos® x dx -a3 T T T4
0

4. (a) If p? = a’®cos® @+ b*sin? @, prove that 4
@: 22b?
6>
M p? = a? cos? O+ b%sin? O T, OIRE ANe @
@: 22b?
6>

x—1

(b) If y:xlogx+1,

prove that 4

dny:_ N0y | X=n_ __Xx+n
dx" e -2 {(x—l)” (x+1)"}

_ x—1
ﬂﬁy—xlogx_l_l T, &N F4

dny:_ N0y | X=n_ __Xx+n
dx" e -2 {(x—l)” (x+1)"}

(¢) Find the evolute of the curve x = ar?, y = 2at. (Assume that the evolute is the 4
envelope of normals).
x=at?, y=2at IGEAMBT @S (evolute)-T Wy Fa1 (w3 e s ==
wfeTcad 72K (envelope)).
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5. (a)

(b)

(c)

6. (a)

(b)

(c)

1060

Find the eccentricity and semi-latus rectum of the conic » = T=cosf 0605 9
"= " cosO 0608 0 Flaaa  TF@e!  (eccentricity) @R SE-AfGeTEH  (semi-latus
rectum) foefa =21

Prove that the curve y =logx (x >0) is everywhere convex upwards. Discuss
concavity or convexity with respect to the axis of x.

2ild 9y =logx (x>0) IFEIT SHfETR Teat| x-wCHFA AACE Teerol Al
SQOeT9| H[CeTO] |

Prove that the eight points of intersection of the asymptotes of the curve
xy(x% = y?) + a(x® + y*) —a® = 0 with the curve lie on a circle whose centre is
at the origin.

et 9 xp(x? — y2) +a(x® + y?) —a’ =0 IFERADT ~KfeReIE@al (asymptote)
wfeT IFELATE @t [Tmre @7 3@ uR T [Mafe @3t Jrer T wge 63 I
(w2 T |

If the tangent plane to the sphere x> + y? + z2 = 2 makes intercepts a, b and ¢
on the coordinate axes, prove that
1 1,1 _ 1
St ot =2

x4y 4+ 22 = 1% ONETRE @I ~wEes SFQUE TAEF a, b @R ¢ SR &R
FAE (TS @
1

1 1
At t =
a? b P

Find the equation of the right circular cone formed by rotating the line
2y+3z=6, x=0 about z-axis.

Z-SCHE AATF 2y +32=6, x =0 FRERADE =@ T @  right circular
cone-6 (o = wig AN4If6 ey w1

Discuss the nature of the curve x? — 5xy + y? + 8x — 20y +15 = 0 by reducing it
to its canonical form.

x? —5xy+ 2 +8x—20y +15 =0 IFETA AT FOR WFIE (canonical
form) &M 3 IHRATH &FTS SNCEHA 541
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