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MATHEMATICS
[GENERAL]
Paper : I
Full Marks : 100
The figures in the right-hand margin indicate marks.

Time : 3 Hours

Candidates are required to give their answers in
their own words as far as practicable.

Notations and symbols have their usual meanings.

1. Answer any ten questions: 2x10=20
Q- e 2osg Te ws 2

a) Find the smallest positive integer », such that

(lﬂ) =1, where i=-1.

1-i

WA 499 ST AR 97 9 [T 37 T3

(i—J’—‘j =1, (278 i=-1)

-1
b) Show that the roots of the equation

1 .
Xx+—=2cos® are conjugate complex
X

numbers.

[Turn over]

d)

123/Math.
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mle @, x+%=2cosﬂ FANPAER e S
whom AR

Solve the equation 4x’+16x*-9x—-36=0

when the sum of two roots is zero.

NG T4 2 4% +16x° —9x—36=0, I T
v A QAT e 2|

Find a relation between p and q in order that
the polynomial x*+px’-13x>+qx+24 may
be exactly divisible by (x+2).

x* 4+ px® —13x% +qx + 24 AHNED (x+2) =3t

o [Rerey 2 p € qad g Ao ey
341

Transform into polar equation:
x*+y’ =16

X2 +y? =16 FAFEBE AR AN AR
A

Transform the equation x’>-y>=a’ if the

axes are rotated through an angle 45°.

TFREE 45° LfEE T x2-y? =a? ARG
AffSe wot &L
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g)

h)

J)

k)

123/Math.

Show that the three points whose position
vectors are i+2j+3k, -i—-j+8k and

—-4i+4j+6k form an equilateral triangle.

foaft ReR oAfemim (883 i+2j+3k, —i—j+8k
GR —di+4j+6k | orle @, @ feaf Ry ==
sifve fagah <3 Awar fage

Determine an unit vector perpendicular to
both the vectors 4i+3j—k and 2i-6j-3k.

O G GFF (939 WM IR, T 4i+3j-k
G 2i-6j—3k TEU (SFTMQL BT FH |

Test whether f(x)=|x—1| is differentiable at
x=1.

f(x)=|x—1| AT F o X
GEIFEAACY [T AR F

1 R

Evaluate: lim I+x- l—x.
x—0 X
I e 39 ¢ 1in%“1+x_‘1_x
X—> x

Prove that J: xf(sinx)dx = gj: f(sinx)dx .

aud I9 @, J:xf(sinx)dx=%I:f(sinx)dx
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D

p)

123/Math.

Find the domain of definition:

1

f(x)‘:ﬁ.

F@E T [HR 9 2
1

f(x)= \/I)(lj

Solve: ydx+(1+ xz)tan‘1 xdy=0.

AU I ¢ ydx+(1+x2)tan"lxdy=0'

2

Show that the function is

x’+16
decreasing function at x=-2.

2

ol Y [, ——— S x=-2 fe
X" +16
G |

Find the integrating factor of the differential

equation xg—z+ y=x".
dx

dy
dx

factor T +91

Xx——+y=x" GIF§ FANFAAT Integrating

Show that J'_ll(x+|x|)dx =1.
it o9 @, | (x+x])dx =1
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MODULE-I
GROUP-A

2. Answer any two questions: 8§x2=16

@@ g5 2riT T me

a) 1)

ii)

b) i)
123/Math.

For any two complex numbers z and

z,, prove that
|z1 + 22|2 +|z1 - zz|2 = 2(|z‘|2 +lzzlz) .

z, ¢ z, -G 46 wfoe b amq 39

@, |o+af +Hz -z =2(jf +lz.f )

If u+iv=tan(x+iy), then prove that
w2 +v?+2ucot2x =1. 4+4
Il u+iv=tan(x+iy) ¥, W9 I @,
u?+v?+2ucot2x =1

If o,pB,y are the roots of the equation

X +ax?+bx+c=0 find the value of
1 1

1. 1.1
o By
C4+axl+bx+c=0 FANAEE A5 foafd

co1 101
o, B,y TE —+—+—-93 I Ry 9
B,y « By
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iii)

123/Math.

If o, B,y be the roots of the equation

x’-3x*+8x—5=0, then form an
equation whose roots are 2a+3,
28+3, 2y+3.

X*—3x2+8x—5=0 AWFACIT efonio
o, B,y T, 9 @I FTFI o7 I
7 et = 20043, 2B+3, 2y+3

State the Fundamental Theorem of
Algebra. 3+3+2

Jeifdrer (e TAAwE @2 |

Solve the equation by Cardan's method:
x*—12x+65=0-

FIGH HECS X —12x+65=0 ARG

AigE el 91

1
If x+—:2cos~1£, show that
X 7

X +—=-2, 5+3
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3. Answer any two questions:

GROUP-B
8§x2=16

AR 45 amiF Tex ms ¢

a)

123/Math.

i)

Show that the equation
x2+6xy+9y° +4x+12y-5=0
represents a pair of parallel straight
lines and also find the distance between
them.
@M @, x> +6xy+9y* +4x+12y-5=0
FAFA @I (NG AT FHIEARA IS
IE R IR WIS THG A )
Show that the product of the
perpendicular distances from the point
(p,q) to the lines represented by
ap® + 2hpq + bq’
J(a—b) +4n>
(2+2)+4

ax’ +2hxy+by’ =0 is

@A8 @, ax’+2hxy+by’ =0 FANF0
@ %6 7R Ao 7, (p, q) [ Q=
It Boly STHA0GT QT

ap® + 2hpq + bq®
J(a—b)*+4n’
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b)

123/Math.
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Find the nature of the conic

X2 +4xy+4y* +4x+y-15=0

and reduce it to its canonical form.
x> +4xy+ 4y’ +4x+y-15=0 I&hH1

a5fe (nature) f993 33 9 @
canonical SR (form) «RR_Me 4|

Show that the distance between two
fixed points is unaltered under rotation

of axes. (1+4)+3

crate (@, SrFREd Y (Rotation) ¥

Wit FfFe R <) 1ag weifRafde A |
If r, and r, be two mutually

perpendicular radius vectors of the

2
, then show that

b2
2———1—e2c0520 Tofqred 1, 4R 1, o

/T % QAT (¢33 (Radius vector)

1.1 1.1
22 aZ b2

—-
I

2, N9 ¥ @,

2
n

[8]


http://www.wbstudy.com

4. Answer any one question:

ii)

Show that the straight line

izacos9+bsin9 touches the conic
T
/
-=1+ecos0, if (a—e)2+b2=1.
T

4-+4
) )
—-acosG+bs1n9 AIAFA! —=1+ecose

@ﬁ?ﬂﬁ@ =~ Fq0a, MM (a—e) +b* =1
o, a9 F91

GROUP-C
8x1=8

-@IF @b AtiF Ted W8 ¢

a)

123/Math.

i)

Show that the vectors (6i+3j+2k),
(2i-6j+3k) and (-3i+2j+6k) are
mutually perpendicular.
M8 @, (6i+3j+2k), (2i—6j+3k) 9
(-3i+2j+6k) (OFIRM AT I
Prove by vector method that the line
segment joining the mid-points of two
sides of a triangle is parallel to the third
side and is equal in length to half that
of the third side. 3+5
(o33 dwiere a9 I @, @ [Ggres
Q- 96 A2 VRV FRRAGS @R
TOR AW NG € WHF 23
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b)

123/Math.
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iii)

A particle acted on by constant forces
5i+2j+k and 2i—j-3k is displaced
from origin to the point 4i+j-—2k.
Show that the total work done by the

forces is 35 units of work.
b #3F I S5i+2j+k aR 2i-j-3k
O30 R Toig TR I, IFIAH

TERM (@ 4i+ -2k e gAeiae
| e @ @6 FEFA I AR
35 G | '

For the three vectors a=3i-j+2k,
b=2i+ j—k and

calculate (5 X B) X¢.

c=i-2j+2k,
a=3i-j+2k, b=2i+j-k @R
¢=i-2j+2k f&ab oy, (EXB)XE—GM
i w11

—

If a+b+c=0, ¢ is the null vector,

—

prove that axb=bx¢=3¢xa.

3+3+2
A a+b+c=0, § P oFA| & T
@, axb=bx¢=¢xa |
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5. Answer any two questions:

MODULE-II
GROUP-A
8§x2=16

@I 76 AT Ted WS ¢

2)

123/Math.

i)

Prove that any function can be
expressed as sum of an even function
and an odd function.

2N ¥4 @A, A-@E! G HAFFE G0
T e qFb YA SRFFT QI A
g A TR |

State D'Alembert's Ratio Test for
convergence and divergence of an
infinite series with positive terms and
hence show that the infinite series
1+%+3%+3i;+...+3nril

is convergent.

+...

3+(3+2)

@b @NF MRS SN P wfe
(convergent) @ S#RRI (divergent) 28I
D'Alembert's Ratio Test-T0 Sl 371
TosAd (e (3,

2 3 4 n

-+ =++. .t +..

3 3 3 3

SN @A e
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b)

123/Math.
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When a sequence {x,} is said to be

. n
bounded? If X, =:2—, prove that the

sequence {x,} is monotone increasing.

F49 996 wq@ed {x,}-& Awam
3n-1
n+2

gud 9 @, wA@N {x,} (e

(increasing) 23|

(bounded) & T2 WM x, =

=

mecos ' x

If y=e then prove that

(l_xz)yn+2 _(2n+l) xyn+1 _(m2 + nZ) yn = 0 .
(2+2)+4

I y=e * T, O &N F9 (@,
(I_XZ)YMZ _(2n+l) XY p1 _(mZ +n2)Yn =0
If u=x", then show that

d’u _ d’u
oxdy dyox’

I u=x’ @, S@ N9 I @,

d’u _ du
oxdy dydx
[12]
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3 3

i) If v:loge[X +y2), apply Euler's

X +y
theorem to prove that x§1+ yﬂ=1.
ox " dy
3+5
+y
3w v=loge( - 2) 27, Euler-9%
X"+
Toioly QIS I3 AN I,
xi+ iY—l
ax 3y
GROUP-B
6. Answer any one question: 8x1=8

@@ @3 A3 TeR WIS ¢
a) 1) Evaluate any one: 4x1

FA-@E 9FBq = T F9 ¢

I) Jex.2+sm2x dx
1+ cos2x
i Jcos 2cot™ 1=x dx
) 1+x )
123/Math. [13] [Turn over]
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b)

123/Math.

From definition of definite Integral,

evaluate Jle" dx . 4
0
RS TNSE M@ (AT T [T 9 ¢
1
j e*dx
0

State and prove Fundamental theorem
of Integral Calculus.

A (feie SR [Rge 39 ¢ e
|

If I= J:M tan"0 d@, show that

I, :E_I“"z' Hence find the value of

[ 1anc0 do. (143)+(3+1)

In=j0"/4tan“e do == e @,

/- .
jo *tan®0 do-q7 NN Ffa w91

[14]
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GROUP-C

7. Answer any two questions: 8§x2=16

@I g 2ed 8e e ¢

a)

b)

123/Math.

i) Find the differential equation of all
circles passing through the origin and

having centre on the x-axis.

@R T J€ RN GR Y X-SCFI
Tolg S Sita S_e AN e F91

ii) Find the differential equation by
eliminating the parameters a and b from

the relation.

a @ b SRAGER b SeFe 33 HEfkiRke
TAE (UF W ANFd e 37

Xy =ae* +be ™ +x7. 4+4
Answer any two questions: 4x2
@I o gosg Ted wie ¢
i)  Solve:

ANY T 3

(xa + ys)% — X2y

[15] [Turn over]
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123/Math.

ii)  Solve:

N F4. 2

d
cosx—y+ysinx=1
dx

iili) Show that the equation of the curve
whose slope at any point is equal to

y+2x and which passes through the
origin 1is y=2(e"—x—l).

mdle @, FERYAN @ 6w afs y+2x,
o AR @ y=2(e* —x-1)

Solve:
AN F9 ¢
. 2 dy
i) yY=pX+p where p=——
dx
d
y=px+p IW p=—
dx
.s 4 2 _ 2 d
ii) (D +2D +1)y—-x cosx where Dzd—
X
(D4+2D2+1)y:xzcosx T Dza(-i—
X
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