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MATHEMATICS
( General )

Course : 101

[ A : Classical Algebra, B : Trigonometfy,
C : Vector Calculus ]

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

( A+ Classical Algebra )

1. (a) 9B STFR PRI wigen | 1

Define range of a sequence.

(b) TP ATIWHA I SR I fordr -

Write the sequence formula for the
following terms : ' 2

1: 3: 6, 10: 15: ot
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(d
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(2)

ST T A 9B AN A Breld @R
1 30T | 3

d

Prove that a convergent sequence cannot
contain more than one limit.

2 T fuy ) T SR, T

1-3.5....@n-1)
= - ) N
Up 2:4.6-----2n ne 4

Prove that the sequence {u,} is
convergent, where

_1-3.5... (2n -

= N
" 2:4-6--.2n '

Y1/ Or

TS A {u,} W@ SR, 1o
(1+i)w(1+1)aﬁm2w3a
S O | '

Show that the sequence {u,}, where

n" .
=(1 +;) 1S convergent and that

n
limit of (1+%) lies between 2 and 3. -
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(3)

2. (@ MW B SN o Iy, SN T, =@
lim u, T ¥4 B 1

n—e

If Zu, is a convergent infinite series,

then write the value of lim u,.
n—ee

(b) oS @ isin%‘emﬁl 2
n=1 .

Show that )’ sinl is divergent.
n=1 n

(c) B S oA W @A R-gERB
TS AR TR for | 2

State the conditions of d’Alembert’s ratio
test for convergence of a series.

(@) <R A 7 (R @R @) - 5
Test therconvergence (any one) :

g 1,183,135 1357
4 4.7 4.7-10 4.-7-10-13
’ 2

n

(i)

n+)™

e) oI T @ B T SR

R SR UV SO
1P 2P 3P n?
SR, ;W p>1 W% woER, W p<1 5
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3. | (a)

(b)

()

(d)

P9/109

(4)

Prove that a positive term infinite series

L_'_L_'_L.*.... +-L+--~ to e

is convergent if p>1 and divergent if
psl

MM fx) =0 TNFR h 91 1 7, o f(x)T

951 Beoms fordr 1

If h be a root of an equation S0 =0,
then write a factor of f ().

x* +2x2 +3x§1=o ST TRIDR
oS A w11

Find the nature of the roots of the
equation x* +2x2 +3x-~1=0,

W x* -5x2 +4x420 =0 Heq W
A W Refie e =, w@iwec s

The equation x3 ~5,2 +4x+20 =0 has

two roots which are equal in magnitude
and opposite in sign, solve it.

x3 +px-g=0 ’Iﬁlaiqcﬁ ﬂﬁ o, B’ Y W =,

(R 0.2 +52, [32 +72’ 72 +o2 ‘F‘ﬁﬁi
TR Refyr 47 |

s
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(5)

If a, B, y be the roots of x3 +px~-q=0,
find the equation whose roots are
a? +p2, B2 +v%, y? +a?,

5]/ Or

M (x-a)2, x3 +3px+q=0F 9B TeA®
=, (O (7490 @ g2 +4p3 =0.

If (x-a)2 is a factor of x3 +3px+g=0,
then show that g2 +4p° =0.

fe) TR e FNFIT M TR IR FER
SNCH! ST F4 | . 5

Discuss Cardan’s method for solving a
general cubic equation.

w31/ Or

% A,B,-,L; a, b, 1, meR, (S&@
2 2 2
s a2+ B L _xima
xX-a x-b x-1
SN A A |

IfA, Bn °T L; a; b, b l, me R, then pl’ove'
2 2 2 .

that -1_1__+_B___+...+_L_=x+m has
x-a x-b x-1

all its roots real.
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{B: 'l‘rigonometry )

4. (a) I wofiey R n W3

(cos® +isin 0)" 3
TR TR IR, corm o

TR TRa7 foram 1 1

If n is an irration numBer,
(cosd +ising) w; i

(b) x2 ~2xc080 +] =) tic o B THIWR n oF
TR Tr sfreqq Rty 3

Find the €quation wh
nth powerg of the
X~ -2xcosd +1=0.

0Se roots are the
roots of the equation

c) o1 3
Prove that

cos78 =64cos’ 8~112c0s% 0 +56cos? - Tcosd 4

Y%7/ Or

3 (a +iby)ia, tiby)--(a, +ib,)= A +iB,
OB AT 91

- .1b
tan l‘a—+tan lai+,,.+tan-lb~n=tan—13
1 2

a,

|
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(7)

If (a +ib)(ay +iby)--(a, +iby)=A+iB,
then prove that '

tan"lﬁ+tan'122—+.--+tan‘1£’£._—_tan-1§_
& az a, A
5. (a) log(x+iy I T =t o 1

Write the real part of log(x +iy.

(b) YT &
Show that

log(l +e¥) =log(2c0s—g-) +i-g- 4

ouqr/ Or

ol T F FEAS ST 4T T
Separate the real and imaginary parts of

nt.

) crsifRa cA! fora oIF omT L 4

State and prove Gregory’s series.
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(8)

6. (a) wﬁmmﬁﬁw: 1

(b)

{c)

(i) sing+l

' P9/109

Choose the correct answer !

sin (ix) S (FFLOA S FTH 2
sin(ix) is equal to

fi) isinhx
(i) sinhx

(i) —isinhx

fiv) icoshx

MM tan (o +P) = x +iy, (o8 A FTM X
If tan (o +i) = x +iy, then prove that

x? +y% -2ycothop = 1 3
o e TR Reft (R @ @) 4
Fim)i the sum of the following series (any
one) :

(i) cos?q +cos?(q +P) +cos?(a +2B) + -

to n terms

~si |
2,811‘120, +2731n3a+... to oo
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(9)

- ( € : Vector Calculus )

7. (a) CSF TR FYRT TSI AW 4 | 1
Define ordinary derivative of a vector
function.

(b) o Tawh AR T 1

Choose the correct answer :

EIARAA RGBT V2 TR (IR FAS
A ?
The Laplacian operator v2 is equal to
3 ~0 170
. v - k—
U lax-l-Jay-l- 0z
2 2 2
d + d + 0
oax? oy? 0z°
' 2
d d , 9
i) | —+—+—
(&) (ax dy az]

(@)

s d A ~ 9

; [ X—+ jX—+KkX—

) 1 ox I ay 0z
(¢ A7 =xi+yi+zk, (OB MA@
If 7 = xi +yj +zk, then prove that

vV-7=3 2
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(d)

8. (a)

(b)

P9/109

=sin xi +cosxj + xk

Wy >y

=cosxi —sin xj-3k

c@c@-%(ng)ﬁ‘fﬁWl 2

If

=sin xi +cosxj + xk

W >y

=cosxi —sin xj - 3k

d - -
then find —(A xB).
en dx( )

[ =x%yz-axyz? FogsR 21 - j-2k (58
fere (1, 3, 1) Re fonsfre s Shisa 1 4
Find the . directional derivative of

_f=.a¢:2yz—4xyz2 at the point (1, 3, 1) in
the direction of vector 2} - j-2k.

N I @
Prove that
—)
Vx(VxA]:V(V.Z)_V2X 5
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'@W/ Or

g @ Vf() f(r)r T

7=xi+y+zko® r=[7|

Show that Vf(n= f (r) ———, where

?=xf+y}'+zi€ and r—|r|.

% %k %k
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