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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 1st Semester Examination, 2023

DSC1/2/3-P1-MATHEMATICS
CALCULUS AND GEOMETRY

(REVISED SYLLABUS 2023 / OLD SYLLABUS 2018)
Time Allotted: 2 Hours Full Marks: 60

The figures in the margin indicate full marks.

GROUP-A / Rei-% / @9 g-&

1. Answer any four questions from the following: 3x4=12
fafeiie @-Pie b1afe Aeis Ted wiss
Pl FRECT THDT SIR 0 :
(a) Find the equation of the sphere described on the join of P(2,-3,4) and 3

0O(-5,6,—7) as diameter.

P(2,-3,4) @& O(-5,6,—7) "acm s et o 91 21 @9 @6
(N ANF e w41

P(2,-3,4) 3 Q(-5,6,-7) @8 ST W@l AN (diameter) TR g6
TATHREDT FHIDRUT 07T TR |

(b) Find the arcs length in the 1** quadrant of the astroid P+ yz/ 3=q%3, 3

22 SR (quadrant) x2° + y?* = a%? astroid 631 #/ffd T@RE T fefr 211
Astroid x?3 + y2/3 = o’ P afgelr quadrant HT g+ g (arcs length) [RLCRINE

—1)!
(c) If y=x""log, x, find y, = ( 1)'. 3

X

-1
W y=x""log, x &, 9@ y, _ 17D g s et
X

—1)!
y= xn—l 10ge X (]:I.Q.1 y, = (i’l 1) Eﬁ ﬁ |
X

(d) Find the envelope of the family of straight lines y =mx +av1+ m* , where m 3
is a parameter.

y =mx + a1+ m? FREEA TR envelope B w77, @A m @3 smRIHR
m parameter HUDT TR SERFIE ¥ = mx + a1+ m* Bl envelope FURFT TR |

(¢) Find lim X¢_—logl+x)

3
x—0 x2
T R e lim xe* —log(l + x)
‘ x—0 x2
. xe" —log(l+x)
lim T A Aol TR |
x—0 x2
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(2)

(b)

(c)

(d)
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Find the intervals in which the function f(x)= x4+ x —18x2 +24x—12 s
concave.

F(x)=x*+ x> —18x? + 24x —12 S7FFIH (P SSAE (interval) SOH 2@ ©f
ICREE=
el f(x)=x* +x° —18x” +24x —12 37dcleT (concave) § RIS IR TR |

GROUP-B / Ret-4/ wg-&@

Answer any four questions from the following:

foaferie @-@F 51afb 2tas Tex wies

P FIRICT THDT IIR < :

Find the envelope of the family of elhpse y—z—l, where a and b are
b

constants connected by a+b=c.

x*
= b—z_lﬁﬂ?wenvelopeﬁﬁcﬁw @A ¢ R b FF W a+b=c

T B RIS |

a A b RRRIgEd &1 M a+b=c AU AUSTTEHD B —+z—2_1 Gl
envelope MU TR |

Find the asymptotes of the curve x° —6x*y+11xy> -6y +x+y+1=0.

¥ —6x’y+11x* =6y +x+y+1=0 Q@R.Wasymptote afe fRefa 41

am x’ —6x’y+11x* —6)° +x+y+1=0 BT 3T ThEs AUl 7R |

2 2 2
Find the equations of the generating lines of the hyperboloid %+%—f—6 =1

which pass through the point (2, 3, —4).

2 2

2
%+%—f—6 =1 SEqCed Berliwe FEAER (generating line) @R Fdwae foef

T (2,3, - 4) 7 T oo 61

2 2 2
(2,3,—4)3€ IR & hyperboloid %+%—f—6:1 P U T ETERDT

TR ol TR |

Find the volume of the solid generated by the revolution of the region enclosed
by y* =4ax and the lines y =0, and x =a about its axis.

¥y =dax R y=0, x =q A A AAT SEACEE SCF FACACE AT
TeAs oA SRS fef 41|

y? = 4ax 3T XETEH y = 031 x = a o FeRT &HcTTs TRDT A& FARSET I~
&1 OIIeT 3TRITH U TR |

6x4 =24
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(¢) Find the reduction formula for 7, = Isin” x dx and hence find I sin® x dx . 6
0

7/2
I, = jsin” X dx 97 (89) reduction (b e F7 @3k 321 2300 jsin6 x dx ez
0

/2
I, = Isin” x dx @ reduction formula ol 7= T2 Isin(’ x dx BT A TR |
0

(f) Reduce the equation x? +4xy+ y* —2x+2y+6=0 to its canonical form and 6
determine the nature of conic represented by it.

x*+4xy+y* —2x+2y+6=0 AT canonical 7 FolERo 1 @R 27
2209 conicﬁ?e@\oﬁ‘ﬁ 41

THIBRUT x* +4xy + > —2x+2y+6=0 TS canonical HUHT YR TR I 21PpepT
gepfer Aol 7R |

GROUP-C / fT@tat-at / WE-T
3. Answer any two questions from the following: 12x2 =24
fasferie @-coe 75 @eis Tex e
P+ GFCT THDT IR S :

(a) (1) If, by a rotation of rectangular axes about the origin, the expression 6
(ax® +2hxy +by*) change to (a'x'>+2h'x'y' +b'y'*) then prove that
a+b=da+b".

SFRAE  WRH AACE (P G0 @ @RI W ax? + 2hxy + by?
AR a'x'? +24'x'y' +b'y'? (O ARACS 27, SIF AN T g +h=a'+b' |
HeAfdvge! ATIEMHT IR AHETERelTs URHT TRISET (ax” + 2hxy +by”) @
RO & (a'x'? +2h'x'y' +b'y'?) W TR : a+b=a'+b' |

(i) Find the reduction formula for Itan”xdx, when n>1 and ne N and
then find I tan° x dx.
jtan”xdx g7 2 @ f F9, TN n>1 9R ne NI W 2@
jtansxdx—ﬂﬁﬂmﬁ‘ﬁﬁl
n>13M neN aﬁﬁf‘\-_crjtan”xdx aﬁreductionﬂjﬁﬂﬁﬁj‘tansxdx
& A o TR |
(b) (i) If y=sin(msin~' x), show that 6
(1=x")p, 00 =20+ Dx y, g +(m* =)y, =0
M y =sin(msin~' x) T, &M I
(l_xz)yn+2 —(2n+l)x Y1 +(m2 _nz)yn =0
y:sin(msin*1 X) 9Y, JHIUT X
(l_xz)yn+2 —(2n+l)x Y1 +(m2 _nz)yn =0
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(ii)

(©) (i)

(ii)

(d) @
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(ii)

Find the area included between the curves x*+2y*=4 and

2x*+y? =4,

X2 42y7 =4 @R 2x% + y? = 4 IGERA TEE TS| (F(A CFqTA T
4|

TGHES X7 +2y° =430 2x% + y* = 4D T U &DT el U TR |
Show that the points of inflexion of the curve y* = (x—a)?(x—b) lies on
the line 3x+a=4b.
@de @ y? = (x —a)*(x —b) ILEABA Rpyfe &7 (points of inflexion) @
3x +a = 4b RO GofF SRIEO |
9% »> =(x—a)’(x—b) B inflexion g W 3x+a =4bHT WEB I
YHIUT R |
Reduce the equation

x*+4y? +2° —4yz+2zx —dxy—2x+4y—-2z-5=0
to the canonical form and find the nature of it.
x2+4y? 422 —4yz+2zx—4xy—2x+4y—2z—5=0 AT canonical
A 2T e @R 27 &P el 7311

FHERT  x*+4y” +z27 —4yz+2zx—4xy—2x+4y—-2z-5=0
canonical T GRUT TR T Hehicr i TR |

Find the equation of the sphere passing through the point (2, 3,1) and the
circle x> +y* +z° +6x—8y—4z+4=0, x+2y+3z=6.

(2,3,1) ™ @R x2+)? +22+6x-8y—4z+4=0, x+2y+3z=6 I8
e foee (Necea A0 el 341

(2,3,1) fogee oR g1 A g x*+ ) +2°+6x-8y—4z+4=0,
X+2y+3z = 63T UM IR & TeIPREDT FHHRUT {077 7R |

2 2

Find the polar equation of the ellipse %erT:l, if the pole be at its

right hand focus and the positive direction of x-axis be the positive
direction of the polar axis.

2 2

%—i—yT =1 To/red polar T2l Fefa 77, T F7R—™ (pole) & ToRres
TR 7S] IR x—SCFe LeNg Wi polar ST LelTg e Hfow A |
ST AT ga A 31 x-3781hT FBRIHD (positive) AT gy arampr afy

2 2
RIPRICHD ﬁ%ﬂﬂ(’mﬁ%+%:laﬁgﬁﬁmﬂ?l
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