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1. Answer any five questions : 2x5=10
a) Ifthe sum of two roots of the equation x’ + px’+ gx + =0 is zero,

then show thatpq=r

b) Express the complex number — 1-i in Polar form with Principal
argument.

¢) z isavariable complex number such that an amplitude of Z=L
is 1/, . Show that the point z lies on a circle in the complex plaZne.

d) Show that for any three real numbers a, b, ¢
a'+b'+c'>a’ b’ ¢’ (ab+bc+ca).

e) LetAbe an eigen value of an # x » matrix A. Show that A’ is an
eigen value of A”.

f) Isthe following transformation linear?
T: R’ — IR’ defined by
T(xy)=(x+y,0),Vx,y €R

g) Suppose R and S are two equivalence relations on a nonempty
set A. Verify whether R U S and R n S are equivalence relations
OnA.

h) Usethe theory of congruence to find the remainder when the sum
1’+2°+3°+.... 499" is divided by 3.

2. Answer any four questions : 5x4=20

a)i) If a, B, y be the roots of the equation x’ + px’ + gx + =0, find the

equation whose roots are aff + Sy, fy+ya, yo+ap. 3

i1) Find the minimum number of complex roots of the equation

X' =3x+x'=0. 2



b) Determine the values of @ and b for which the system 2+2+1
x+y+z=1
xX+2y—z=b
Sx+7y+az=b

has no solution, only one solution, many solutions respectively.

c) If

1 -3 3
A = 3 _5 3 )
6 —6 4

then find three eigen vectors of Awhich are linearly independent. 5
d)i) Ifais prime to b then prove thata’ + b’ is prime to a’b’. 2
i1) Provethatthe product of k consecutive integersis divisibleby k. 3

e) A relation § is defined on Z by “x # y if and only if x* — )’ is
divisible by 5 for x, y, € Z . Prove that § is an equivalence
relation on 7 and find the distinct equivalence classes. 5

f) Let V(F)be avector space and S # ¢ be a finite subset of V. Then
prove the set W of all linear combinations of the elements of S
forms a subspace of V. Also show that ¥is the smallest subspace
of V' containing S. 3+2

Answer either (a) or (b) : 10x1=10

a)i) Show thatthesets A={x€R:0<x<1}and B={x€R:a<x<b}
have same cardinal number. 3

i) If|z|=1and ampz =0, (0 <0 <) then find the modulus and

principal amplitude of IZTZ 4
iii) Prove that for n > 3, the integers n, n + 2, n + 4 cannot be all
primes. 3
b)1) State and prove the Cauchy - Schwarz inequality. 6
i1) Verify Caley - Hamilton theorem for the matrix 4
0 0 1
4 =13 1 0| HencefindA".

-2 1 4



BANKURA UNIVERSITY

B. Sc. Semester I (Hons) Examination 2017

MATHEMATICS

Subject Code : 12101 Course Code : UG/SC/101/C-01

Course Title : Calculus, Geometry & Differential Equation

Full Marks : 40 Time : 2 Hours

The figures in the right hand side margin indicate marks.

1. Answer any five questions : 2x5=10
a) Evaluate /im_(xtanx- T secx).
2

b) Find the envelope of the curves x* cos © + )’ sin @ = a’, O is a
parameter.

¢) Findthelength of one arc of the cycloid
x=a(t-sinf), y=a(l-cost), a>0.

d) Show that the conic ax’ + 2hxy+by™+2gx cos’ o+2f sin’ at+c=0,
where a is a parameter, always passes through two fixed points,
provided g°f*>c(af’ + 2hfg + bg’).

e) ShowthatI (x,y)=<"""isan integrating factor for %er(x)yzo,
where p(x) denotes an integrable function.

f) Ify=sin3x. cos 2x, find y,, where the suffix » denotes the order
of differentiation with respect to x.

g) Assume that the population x(7) of bacteria present in a nutrient
solution at any time ¢ is increasing at a rate proportional to the
population at that time, find x as a function of ¢, if the initial
population being given as x,at¢=0.

h) Find the equation of the circle on the sphere x*+)’+z° =49 whose
centre is at the point (2,1, 3).

2. Answer any four questions : 5x4=20

a) State Leibnitz's Theorem on successive derivatives. 1+4

Ifx=tan (logy) prove that
(14X p,., +2nx-1) y,+n(n—-1)y,,=0



b)

Find all the asymptotes of the curve 5

X H2x°y—xy"— 2y + xp—y°— 1 =0.

s

2
c) If I= f x"sinx dx, nbeing a positive integer > 1 243
0
n—1
show that 1,+n(n—1) 1,172:”(%)
%
Hence find the value of f x’sinx dx.
0
d) Show that the straight line » cos (0 — o) = p touches the conic
L 1+ecos 0, if (/cosa—ep)’+Fsin’ a=p’. 5
e) Find the equations of the lines in which the plane 2x— 6y —5z=0
cuts the cone yz +zx +xy=0. 5
f)i) Solve the logistic model X = kx (1 — x), k£ > 0 subject to the
conditionx =x,at#=¢,and show thatx — 1 as — .
ii) Solve:xcos (%) (vdx+xdy)=ysin (%) (xdy—ydx). (2+1)+2
Answer any one question : 10x1=10

a)1) Find the nature of the quadric surface

ii)

iii)

ii)

2X°+5)"+ 37— 4x+20y—62=5 2

Find the equation of the right circular cylinder of radius 3 and

whoseaxis is *—L = Y=2 _ 223 3
-3 6

The arc of the cardiod r=a(1+cos0) specified

by "% <0< ™, isrotated about the line 6=0. Find the area of
the generated surface of revolution. 5

b)i) If [ :J'Ztan"xdx,then provethat / = ! -1, . 4
n 0 n n_l n
Solve:
D % +xsin2y=x’cos’y , giventhaty(0)=" . 3

d
) d—;j+%10g6)’= %(loge)’)2 . 3
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1. Answer any five questions : 2x5=10
a) Using L’ Hospital’s rule show that  /im lanx—x _, 2
x—% Xx—sinx
1
b) Findthe oblique asymptote ofthe curve  y=xe”* 2
¢) Determine the length of the parametric curve given by the following
parametric equationsx =3 sinfandy=3 cos#; 0<¢<2m. 2
d) Findthe order and degree of the following differential equation.
3
dy 212 _ dzy
(7] 253 :
e) Solve (l—xz)%—zxy:x—x3. 2
f)  Find the centre and the radius of the sphere 2
343y 4324 2x—4y—2z—-1=0
g) Findthe nature ofthe quadric surface given by the equation 2
2X°+5y"+32—4x+20y—62=15
h) Evaluate foz tan’ x dx . 2
2. Answer any four questions : 5x4=20
a) Sketchthe curve parameterized by 5
r()=<1-£2-1>1<[0,1]
b) Findthe values ofaandb such that 5
/i x(1—acosx)+bsinx _1
x—0 3 3
X
(Assume that L' Hospital's rule is applicable)
7 —1)(n=3)(n-5).....1
¢) Showthat [2sgin"xd _(n o 5
) G sin"xa n(n—2)(n—4)...2 2

ifnbe any even positive integerand n> 1.



d) 1fy=(x+V1+x?)", thenfind the value of v, (0). 5

e) Find the equation of the sphere described on the join of

p(2,-3,4)and 0 (-5, 6,—7) as diameter. 5
Ay, 4 1
f) Solve: e T y—(x2+1)3 5
Answer any one question : 10x1=10
2
a)1) Find the envelope of the family of co-axial ellipses 2—2 + %z 1
where the parameter @ and b are connected by a” + b" = ¢". 6
ii) Find the asymptotes of x* +x’y—xy" =’ +x'—y"=2. 4
%
b)I If 7= [xsin"x dx, n>1, show that 1,= n;l I+ # :
0 i
Hence evaluate J;z x sin’x di. 3+2=5

ii) Solve:(x’y +2xy)dy=dkx. 5
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1. Answer any five questions : 2x5=10
a) Define general solution and particular solution of the differential
equation. 1+1
b) Evaluate fz sin’x dhx . 2
c) State L'Hospital Rule. 2
d) Check the curve y=v1+x’sin (%) has vertical asymptotes or not
in the neighbourhood of x=0. 2
dy X+
e) Solve: gy =" x’e™ 2
. y:mx+\/azmz+b2 . .
f)  Findthe envelope of . where in v the variable
parameter. 2
g) Find the nature of the quadric surface given by the equation
2X° +5)°+ 32 —4x +20y—62=5. 2
h) Find the equation of the sphere which passes through the origin
and touches the sphere x’ + ) +z° =56 atthe point (2,—4,6). 2
2. Answer any four questions : 5x4=20
a) Find the equation of the cylinder whose generating line is
parallel to the z-axis and the guiding curve

X+y' =z, x+y+z=1. 5
b) Sketch the Cartesian equation of the curve r (0) =<2 sin 6 cos 0,
2sin’0>, 0 e[0,n]. 5
¢) What do you mean by Integrating Factor ? Find the integrating
Factor of the differential equation (x’y — 2x)°) dx + 3x’y —x) dy
= 0, hencesolveit. : Y )( ) 1+1+3

3 —1)(n—=3)(n=5)....3.1 &

2 n d — n ==

@) Showthat [ cos"vdx n(n—2)(n—4)...42 2



if nbe any even positive integer, n> 1. 5

e) If y%+ y’%: 2 x , then prove that

(= 1)y, +QCn+ Dxy,., + 0" =m)y,=0 5

f) Solve: Z—y+xsin 2y=x’cos’ y. 5
X

Answer any one question : 10x1=10

a)1) Define exact differential equation.
Solve (3xy" +2xy) dx (2x’y’ —x*) dy=0 1+4=5

i) If J= fj tan” xdx thenprovethatJ = ﬁ —J, _, ,wheren

be positive integer, »> 1. Hence evaluate fj tan®xdx. 34+2=5
b)i) Find the asymptotes of the curve x'—2x’y+x)° +x’ —xy+2=0. 5

i1) Find the 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. 5
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