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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examination, 2022

DSC1/2/3-P1-MATHEMATICS

CALCULUS AND GEOMETRY
Time Allotted: 2 Hours

The figures in the margin indicate full marks.

GROUP-A / T@%-% / 9 e-&

1. Answer any four questions of the following:

fasfeie @-= bIgf6 2rs7 Teg nies

H IR UTAEHH] STR ol —
(a) Evaluate lirr(} l(\/1 +x—+/1-x)
X—> x
T @A 9 lim (V14 x — V1)

x=0 x

liml(«/1+x—«/1—x) DI 79 v R

x>0 x
(b) If u=sinax+cosax. Show that u, = " {1+ (=1)"sin 20}
M u =sinax + cosax ¥, O @S @, u, = o" {1+ (—1)"sin 2077 1

Al u=sinax+cosax WY, @S u, =’ {1+ (-1)"sin2ax}" |

23 23
(c) Find the area of the curve, (g) + (%) =1.

/ 23
(£)23+(%) =1 @2 I IR ANT CFead CFaFe] ool 591

a

23 23
3—95(2) +(%j =1 B &% AT |

/2 n—1
d If 1, = J.sin”x dx , where ‘n’ is a positive integer, prove that /, =——1/
0

n-22

n>2.
/2

Full Marks: 60

3x4=12
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[, = [sin'xdx W @A Cn T @SB @I pRY], ORET el w9
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TSl GRS QUi Cn 0 BT @AM AR 1, = [sin'xdx WG, n>2 B Ard
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(¢) Find the angle of rotation of the axes for which the equation x* —y* = a* will
reduce to xy =c”. Determine c”.
SCHRT Y @R AW @ I IF G x’ -y’ =4’ TG xy = ¢ INFAC
FAS 21 ¢ -9 WA (& 41
FHIAROT x° —y* =a’, xy=c> A1 URUId &I, Aeqew gHdl Do o TR
¢ @ 74 ufy ol )R

(f) If y=e"" *, show that (I1=x*)y, —xy,—m’y=0.

Tt y:emsm” 2, Ol A8 @ (l—xz)yz—xyl—mzy:O l
afe yzemsmflx qY, 9901 TR (1-x7)y, —xpy, —m’y =0.

GROUP-B / f{@ti-4 / wg-@

2. Answer any four questions from the following: 6x4 =24

fasfeie @-9 b9 2087 Teg nies

Gl IR TTATHD] IR o —

asin2x—bsinx _
} =

(@) Find a, b in order that lim 1.

x—0 X

. asin2x—bsinx
™ lim .

=1 T, Ol ¢ @R h-43 T g T

x—0 X

lim&SN2X=DSINX ) o by A PRy R

x—0 x3

(b) If y"" +y™'™ =2x, prove that (x* —1)y,,, + 2n+Dxy,,, + (> —m?*)y, =0 .

T Y4y = 2x 2, OIRCE 2N [ @
(% =DY,0 + QA+ Dxy, . +(n° =m?)y, =0

?—T% yl/m+y_l/m =2x 9, (x2_l)yn+2+(2n+1)xyn+1+(n2_m2)yn =0 g:g ﬁ
YHIOT TR |

x"tan”" xdx, (n > 2), then prove that (n+1)I, + (n—1)I, , = z_ l
n

(©) If I, =
2

S ey —

1
A 7, = [x" tan ™ xd, (n > 2) W, OIS (n+ 1)1, +(n-1)], zg_l.
n
0

1
afg 1, =jx” tan” xdx, (n>2) ¥Q, YATT R (n+ 1), +(n-1I,_, =%—l |
n
0

(d) Find the asymptotes of the curve x’ —6x’y +11xy° =6y +x+ y+1=0.
X —6x"y+11xy> =6y’ + x + y +1=0 9 IHE@F Asymptotes (73 T4 |
IPh x° —6x’y+11lp? -6y  +x+y+1=0 & IR c ol )|
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(¢) Show that the spheres x” + y* +z> —2x—4y—4z=0 and

x> +3y*+2°+10x+2z+10=0 touch each other externally. Find the point of

contact.
MM @ x*+ ) +22—2x—4y—4z=0 @R x*+>+22+10x+2z+10=0 @3

(IR AR AT aF = ez | TF (oieracad = Jmfs fefa 41
JUETHR qaIe® x° +)y  +2° —2x—4y—4z=0 A
X+ +22+10x+2z+10=0 THIDHI A5 B 91 YA TR |

(f) Trace the curve : (x+3)(x* +y*)=4.
(x+3)(x* + ) = 4 92 34D OF (Trace) 41
TH (x+3)(x*+y?) =4 B TF 99 |

GROUP-C / fqetal-a1 / s#gg-1

3. Answer any two questions from the following:
- 75 &Arid Ted wies
B ggIcl UTIEHD! IR ol —

(@) ()

(i)

(b) (i)

1060

Find a reduction formula for Jsin’" xcos” xdx , where m, ne N. Hence find
/2
a reduction formula for Isin’” xcos” xdx.
0

J-sin'”xcos”xdx -&3 8% 99 (reduction formula) (9 9 AC m, ne N.
/2
NICHGE| .[ sin” x cos” x dx -99 8™ 39 (reduction formula) (I8 341

0

jsin'”xcos”xdx, m,ne N @I &Ffl reduction I v TR | &9 Ufes
/2
.[sin’"xcos”xdx @I reduction FF o7 TR |

0
10

d 1%; at x=0.

If y =2cosx(sinx—cosx), then find

10

Ty =2cosx(sinx —cosx) T, O x =0 [RYCo Z’
'

-3 W+ fefm 201

10
TV 5w foofa |
dx

Find the nature of the conic rz# and also find the equation of
4 +cosd

directiries

@2 conic-9d nature 9 F9 @R N (directrix) TN

4+cost9
IERREE]
DINEG 7= B gPpia (o1 TR T directiries @1 A9 gy i
4+c059

X

12x2 =24

6+2
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(i)

(c) (i)

(i)

(d) @

1060

(ii)

Find the -equation of the sphere for which the circle
X+ 422 +7y-22z+2=0, 2x+3y+4z =8 is a great circle.

O A9 0 Fm @@ P+ +22 47y -22+42=0
2x+3y+4z =8 @233elb ¢ great I8

QT X+ +22+Ty—2242=0, 2x+3y+4z=8 TSel gel gl WU o
3UST qAh! FHIHROT vl TR |

Discuss the nature of the conic 4x° —4xy+y°+2x—-26y+9=0 and
reduce it to its canonical form.

4x* —4xy+y* +2x—26y+9=0 @2 conic-BF nature FIF SNEH F9
@R «fd canonical form (S reduce FCI (ML |

DIFE  4x° —dxy+ 3y’ +2x—26y+9=0 & TS BABA Tq IAAS
canonical wUHT TR R |

Find the volume of the solid obtained by revolving the cycloid
x=a(@+sinf), y=a(l+cosf) about its base.

x=a(@+sinf) , y=a(l+cosf) @2 Cycloid- T MW= HCACF
S F(& (T GE (G 2SN TN O Do oef7 541

MYIRBI IISTHAT TSI ASFASS x=a(@+sind) , y=a(l+cosd) g
gATSET UTYI 319 Bl AT (volume) Foig TR |

2 2 2 2

Prove that the curves ——+2—=1 , x—,+y—,:1 cut orthogonally if
a b a b
a-b=d-b".
2 2 2 2
o 9 x—+y7=1, x—,+)[;, =1 I@EAR orthogonally (@7 1 W
a a
a-b=d-b T

2 2 2

CEZSE) %+%=1 SIE| );—i+%:1 Taq wUAT (orthogonally) ®TC
I a—b=a —b" YA TR |

If y =x"(ne N), then show that y, =2"[1-3-5---2n—1)]x".

MW p=x""(ne N) W, O MA@ p, =2"[1-3-5--(2n—Dx".

T y=x" (neN)¥Y, YA TR, y, =2"[1-3-5---2n—1)]x" |
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