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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examination, 2020

DSC1-MATHEMATICS
CALCULUS AND GEOMETRY
Full Marks: 60
ASSIGNMENT

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

GROUP-A / onl-3 / THg-®

1. Answer all questions: 2x6 =12
Fa@fer et Ted nies
SERCREIRSS IR N

(a) Find the area of the curve xy =c* bounded by x-axis and x=a, x=b.
X-SPFER x =g, x=b AN AARGE xy = ¢? IE0A CFgwa (797 F9)
x-31& §RT AT xy =c* &1 &F 9T AMSIeg X x=a, x=b |

(b) Find the horizontal asymptotes, if any, of the curve

= 2):16
x’ 2 16 Wﬂﬁ@ﬁ‘ﬂmasymptotesm*fﬁ‘ﬁﬂl
Al FH I 10 = HUAT, TE1 URIATTEE (asymptotes) Bl UTHBIN |

2 -16

(¢) What type of curve is represented by the equation x> —3xy+5y* =07?
x? =3xy+5y? = 0 ANPeI0F A1 6 47077 I SoFlfre 27 ¢
x*=3xy+5y* =0 , AHIHTA BT YHRS! qehb! Ui fea s ?

(d) Find the reduction formula for j tan” x dx, where n is a positive integer.

n G LeTIGF AR A A j tan” x dx ~43 W9 (reduction) @ el T

jtan"xdx P AN gersT YF (reduction formula) WAl UTER| STl €ATCHS
quiieh (positive integer) &I ?

(©) Find the envelope of AR +2BA+C=0, where 4, B, C are functions of xand
y and A is a parameter.

AX +2BA+C=0-93 Envelope 0 9 @A 4, B, C; x @R y -aF SAFF
@R 1 @ parameter |
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AX +2BA+C=0 &I envelope Hell UeR] 5id A4, B, C x I y &I function
8 I A parameter @ |
(f) Evaluate: / e Fae/ qeaiemd TN :

. tanx—x
lim -
¥—=0 xX—sInx

GROUP-B / Reii-4 / 8-

Answer all questions 5x4 =20
TG TeE Ted wis
SERESCA RS ER EE|
2. (a) If y""+y™'™ =2x, then prove that 3

(x* =1y, ., +Qx+Dxy, , +(n*—m*)y, =0
W ! 4y = 2x B, O N
(x* =1y, ., +Q2x+Dxy, , +(n*—m*)y, =0
afg yUm 4y =2x , 9 T (x2 -Dy,., +2x+Dxy,, +(n? —mz)yn =0

THIOTT Tl |

(b) If y =x’cosx, find y,. 2
y=x"cosx & y, T
afe y=x’cosx, y, Wge |

3. (a) If the straight line »cos(6@—ca)= p touches the parabola %: 1+ cos@, then show 3
that p:éseca.
M reos(@—a)=p IERAG £:1+cos(9 wiiqebe = @ O -
NI p = éseca l
gfe Aem @ reos(@-a)=p o WA £:l+cos(9 e &V W a9 @l
p:éseca B O Gﬂé |

(b) Transform the following equation in polar coordinates: 2
e ARSI (oene BeE Fefefie s
7 FHIaRUTATS ga MQeNdAT (polar coordinates) HUTRIRYT T8 INT:
2+ 1) =a?(x2 =)

4. (a) Find the centre and the radius of the circle given by 2x—-3y+6z=62, 3
X +y +z°—4x+2y-22z-58=0.
Tefbe (e <R A fefay 411

2x-3y+62=62, x*+y*+z" —4x+2y-2z-58=0.
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2x=3y+62=62 , xX*+y*+z"—4x+2y-2z-58=0 ERT fRUSI ATHRD
& 3 F3RAT (radius) Well IR |

(b) Prove that y = x* is concave upwards at the origin.

oA TR y = x* RS Ty e |
AT yAIOTT B fb y = x* HeAT AR (concave upwards) 3fadel 8dh! |

/2 4

5. (a) Deduce the reductions formula for .[ cos* x dx and evaluate j cos* x sin? x dx .
0

/2

j cos? x dx -4 T*MIfF (Reductions) g oy a1 @ j cos® x sin? x dx -&3 A

0

fakr 211
j cos'xdv ® ff FSN ¥I  (reductions formula) TSRPIEN <

/2
jcos“x sin® x dx T JeIIHT TJe |
0

(b) Evaluate: lim (SIHX)l /x |

Wﬁgﬁmo ; (Sll’l)C)l/x
—>O

X

lim (32X)V* &7 g THEN |
x—0 X

GROUP-C / f@al-o / AHg-TT
Answer all questions 7x4 = 28

TIGfeT STeE Ted wis
A gD IR e

6. (a) Find the points of inflexion on the curve
62
6% -1

r=a

3 0% points of inflexion e =21

r=a

92

gehap! points of inflexion WISTHBIN |

r=a

92 -1
(b) Show that the curve y =(1—x)/(1+x?) has three points of inflexion which lies
on a straight line.

me @ y:(l—x)/(l+x2) qeivd o points of inflexion (e I @
R SES |

dsh y:(l—x)/(l+x2) ®I I points of inflexion ® H=R c:<s|\3~i6w\ ST Udh
AR IETHT F/Y AT 33T |
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7. (a) Find the area enclosed between the parabolas y®>=4a(x+a) and

y' =—4a(x—a).

VP =4da(x+a) R y? =—4a(x—a) e 767 g ST Faba cwawa ffa
41

y:=4a(x+a) I y*=—4a(x—a) IAREAT EHHI d&H T< YD &F Bl
qﬂg q |

(b) Find the equation of the cylinder whose generators are parallel to the line

x=-2=Z and whose guiding curve is the ellipse x> +2)> =1, z=3.

273
@ (BICs T @4l x=—%=% @b ANENET 4R T Al GG G Toige
x2+2)y° =1, z=3, WA g 41

oS! FHIDBRT WIGTHE STHHI SIFRCRE®H V& x = — 2 /T
(parallel) ® X S9! ANTeef® I dreqa (ellipse) x*+2y> =1, z=3 &I|

N

8. (a) If y = e *cosx, then prove that y, +4y =0
M y=e " cosx, SIAALAFT y, +4y =0 |
ARG y=e"cosx, TAl WY y, +4y =0 THEIOME T4 |
(b) Sketch the graph of y =log, (1—x") roughly.
yzloge(l—xz)—ﬂﬁilﬂ@@ﬁ%@ﬁ@l
STy =log, (1—x%) B UTH IHd e |

¥ . 2
9. (@) 1f I, :j [51‘nnxj dx, then show that 7, =21, —1,_,.
o\ sinx

T . 2
WM, =[ |8 | dy WORACACR I, =21, 1, ;|
0 s x

. 2
RIS In:.[ [Slnnxj de, @A ¥Q 1, =21,-1, IR

o \sinx
(b) Find the equation of the sphere which passes through the origin and intercepts
a, b, ¢ on the coordinate axes respectively.
@ (AR RV @R TR FET SCH AR® (RWolkH IAEF g, b, ¢ 227 TN
g =1

AP FHAIBIOT Wioeq o1 Jedlc UR §8 I HAY I a, b, ¢
coordinate axes AT AN TGS |
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