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Part-II 3-Tier
MATHEMATICS
(General)
PAPER—II
Full Marks : 90
Time : 3 Hours
The figures in the right-hand margin indicate full marks.

. Candidate's are required to give their answers in their
own words as far as practicable.

Group—A
( Differential Calculus)
[Marks : 45)
1. Answer any one question : - 1x15
(@) (i) Prove that 42 is an irrational number. 4

(ii)y Show that the set
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bounded both above and below but the least upper
bound is not in the set. 1+1+1

(iii) Prove that f(x)=|x,V x €[-1]] is continuous but

not differentiable in [-1, 1j. 2+2
(iv) Show that
hm@[ ! + : ot 1 =1 4
B \/n2+1 Jn2+2 n?+n )
:
(b) (i} Evaluate lim(l+x) . 4
x—-0

(i) Prove that a convergent sequence determines its limit
uniquely. _ 3

{iii) To verify that the harmonic sequence {i} converges
n

to zero. 3
{ivi What is monotonic sequence? Prove that the se-
quence {X,}defined by x; = /2, x,.; = 2%, for

n z1,converges to 2. 2+3

2. Answer any one question : ' 1x8

() (1) State Cauchy’s Mean Value Theorem. Verify Cauchy’s
Mean Value Theorem for the function

f(x) = e*, g(x)=e™ in [0,1]. 2+3
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3.

v,V PV _ 3
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(b) (i) Show that lx <log{l+x)<x,ifx>0. 4
+X
L 1
(i) Find the 12 derivative of 55 - 4
. x‘+a
Answer any four questions : 4x4
(a} Find the points on the curvey = x2 - 4x + 9, the tangents
at which pass through the origin.
(b) Find at what values of x the function
f(x) = x3 - 3x2 + 6x + 3 has maximum or minimum.
(¢) Find the asymptotes of the curve xy? ~yx? =x +y + L.
{(d) Find the radius of curvature and equation of the circle of
curvature of the curve x2 = 4ay.
{e) Find the envelop of the family of linesy = mx +.c where
the parameters are connected by m2+c2=16
{fy Verify the Schwarz Theorem for the following function at

(i) If r2=x2+y2+22 and V=r°, prove that

{0,0) :
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%22
f(ry)={x24y2 (09200
0 y (x, y) = (0,0)
4. Answer any three questions : .

(a) Verify Rolle’s theorem for f () = (x + 2)3 (x- 3)* in (-2, 3).

(b) Expand e* as an infinite series in powers of x by the use
of Maclaurin’s Theorem. Convergence is not essential
~ here, '

(c) State Cauchy’s root test for a convergence of a series,

(d) Give an example of a discontinuous function along with
its points of discontinuity.

(e} State Cauchy’s General Principle on Convergence.

Group—B
( Integral Calculus)
[Marks : 27)
S. Answer any one question : ' 1x15
A. (a} Evaluate any two: 2x4
(x +1)dx

M |

x(l + xe"‘)2

C/16/B.Sc. /Part-Il{G)/3T(0)/Math. /2 {Continued)



) dx
G oy

(iii} Find f {x) if £'(x) = e*(Sinx - Cosx)and f {0} = 1

X

" (b) Find the reduction formula for the integral TCOS"K dx,
. 0

hence find the value of the integral ?Cos"x dx 7
0

B. (a) (i) Define Gamma function. Show I‘(%) =Jn. 1+2

ii) Prove that e ™ x%dx x e ~dx=——. 4
(il ! ! 575
{b) Answer any two: ' 2x4

4
(i) Evaluate [f(x)dx where f(x)=|x-2+|x-3.
2

) ’f JEinx
(&) oJCosx+JSinx
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{iii} Find the value of Hm .

ne (n2 H_z)% .

6. Answer any one question ; 1x8

2 i 2
a. (i} Find the length of perimeter of the astroid x A + y% =a’?,

(i} Find the area included between the

curve
2 3 :
y*°(2a ~ x) = x° and its asymptote.

b. (i) The circle x2 + y2 = a? revolves about the x-axis, Show
that the surface area of the sphere thus generated is

4na2.

(i Find the volume generated by the revolution of :
r = 2aCosb about the initial line.

7. Answer any one question : 1x4

(a) Evaluate [f (X2 +Y2) dxdy over the region enclosed by
the triangle having vertices (0,0), (1,0) and {1,1).

191-x? y1-x?-y?
(b) Evaluate | | [xyz dxdydz .
o 0 0
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Group—C
( Differential Calculus)

[ Marks ! 18]
8. Answer any two questions : 2x8

a. (i) Solve (x+2y-3)dy = (2x-y + 1} dx.

(ii) Solve p2 + 2xp — 3x2 = 0 where P = a% 4+4

b. (i} Solve Coszx:—i--t-y =tanx.

‘ 2
(iij Solve xzu—xﬂ+y=2logx. -4+4

dx? ~dx

¢. (i Find the eigen values and eigen functions of the differ-

. . d?v e )
ential equation d——2~+ pv=0 (n>0), satisfying the
u

boundary conditions v(0}=0=v(1).
{ij Solve the following simultaneous équations

-g—xx+2y-3z=tx and %+2Z-3Y=32x- 4+4
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9. Answer any one question : 1x2

(a) Find the differential equation of the system of circles of
constant radius ‘a’ with their centres on the x-axis.

(b} Find the integrating factor of the differential equation

dy+ x =—-—-1_._.
dx 1+xQ (x’+1)3
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