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MATHEMATICS
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Course : 101

7/
[A: Classical Algebra, B : Trigonometry,
C : Vector Calculus ]

_ . Full Marks : 80
Pass Marks : 32 (Backlog) / 24 (2014 onwards)
Time : 3 hours
The figures in the margin indicate full marks
for the questions

( A : Classical Algebra )

1. oo fll PR Ted 9 1x4=4
Answer the following questions :
(@ o @ i o
State true or false :
oo SR S AR |

Every convergent sequence is bounded.
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@

2. (9)

(b)
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(2)

@I o IR QAUH2
What is called positive series?

pwﬁmmwwﬁam%mw
TR T'3?

1,1 .11
1P 2P 3P 4P
For what values of p, the following -
infinite series will be convergent and
divergent? ‘
RETNE N U T N
1P 2P " 3P 4P .

—— 4 to oo

e R Boromaeor forar

Write the fundamental theorem of
algebra.

b1 SR STRel TR @iy R
e o 2
Write the Cauchy’s general principle of
convergence of a sequence.

2 I @A {n?} SEH G 2w | 9

Prove that {n } ‘gives a monotomc‘
increasing sequence.
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(3)

f‘ - (c) R cNOR SfeTRer R 1 3
1 1 + 1 1
2.3 3.4 4.5 5.6
Test for convergence of the series
1 1 + 1 1 +
2.3 3.4 4.5°5.6

; (d) mﬁwﬁ«qmwnﬁaﬁg,euﬁ 2

~. )
= s

Form a cubic equation whose roots are

%, 3 +iy/5.

3. (a) S @ {u,} o afems, W
1., 1 1
n+l n+2 n+t3 . n+n 5

u, =

Show that the sequence {u,} .
convergent, if

| 1 1 1 1
i U, = + + 4ot -
J . n+l n+2 n+3 n+n
g3/ Or
Up 41

=1

M {u,} @O FGHT WE lim

n-—e

un

PEOSIL], B ANIFNA hm u, =0.

If {u,} be a sequence and
Up +1 i

lim =
noe| u,

where 0<l<1, then

prove that lim u, =0.
n -y
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(b} Wmﬁmﬁ@miﬁnw@ﬁﬂ
7 : 5x2=10

Test for convergence of any two of the -
following series : '

‘ 1 22 33 .
(l} 1+;+33 44+".t°°°

. 4 9 X2 16 3
1+—x+— +-rtoe
(@ legxtogx *ggx +to

-1 -2 -3
.. {22 2 33 3\~ 4 4
12 1 23 2 34 3.

«-t0 oo,

4. 9 T A (x=a), px) I K B 1"«""@
pa=0= 4
Prove that (x ~ @) is a factor " of p{x), if p(a) =0.

5. (@) 27x° +42x* -28x-8=0 Www -

FH @I 2 ﬂuﬁza FRRICBT T
I : ) 5
Solve the equation -

27x% +42x2 - 28x g - ¢ e

whose roots are ééome.tric '

progression.
' Y9N/ Or
F6T PRI T 3=y

. Solve by Cardan’s method

x% -30x +133 =
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(b) R FER T x? +3x2 +2)c—7=0

6. (a

(v)

p7/18

FRR TR 24P Fefy 01 . 83
Find the nature of roots of the equation ‘
x* +3x2 +2x-7=0 by Descartes’ rule.

w24t/ Or

M ooy, oy, 0z; x2+x+1=0 FNWR

oMb Fw, s T @
e +)@2 +) @2 +])=1

If a;, aps oz 'be three roots of the
equation x3 +x +1=0, prove that

"':(ixf +) 2 +)@2+1)=1

( B : Trigonometry )

cosaF o qoe e F@ice RO om
R 7 1
What is the 2nd term in the expansion of
cosd in terms,__oi;, o?

(1) x, =cos21r+isin21r, AN I A
(Prové that)

X1 XXy = toe=1 2
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(6)

) x=cose+isinewi+\{114?=na,
MR A

1+ acosd =-2 (1 + nx) (l-l-/-'f-)
. 2n X

5
If x =cos0 +isin® and 1+1-a? =na,
prove that
1+acose=i(1+nx)(1+_'.l.)
2n x
e/ Or
T (1)
-2 4 6 .8
X=mm—t— - 4.
O3 e
% (and)
2 23 25
sl+ —-"— ¢ - oo
Yy O 35 to
299 ¥4 @ (Prove that)
x2=y
7. (@) TR 5 RI R | ) 1

Fill in the blank :

0T SR T ____ et 31 I |

Logarithm of a complex quantity has
number of values. ? v
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() T tan(x+iY=u+iv, IV A
u? +1(2 +2ucot2x =1 4
If tan (x + iy) = u +iv, prove that
u? +v? +2ucot2x =1

9T/ Or

+B*HY T AW IF T AT
sl '

Separate the real and imaginary parts of
) e+ BT,

8. ¢RI Il o o o g ¥ 4
- State and prove Gregory’s series.

w1/ Or

qﬁewtan'f(sece)amowgwmm,

AT INA
: , 0 1 0 1 0
“ligec) == +tan? = - —tanS = + Ztan!® 2 _
tan ™ (secf) =7 2 3R gtEE T,

If the values of @ and tan~}(sec6) lies between
0 and g, then prove that )

o 1 0 1 ¢
"l =L +tan? 2 - —tan®2 10__
(sec6) =2 2 3 gtEEn 3
( Turn Over )
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(8)

9. (@) (i) %9 I A (Prove that) -
sinix=isinhx . 1
(i) cos(x+iy) F A +iB SRS 2 M| 2
' Expresscos (x + iy in the form A +iB.
() SR R AR R T (R @O @) ¢ 5.

Find the sum of the following series (any
one) : :

L a? a®
" i) acosa. —-?cos 200 + ?°°,S3°‘ -

O<axl
. (i) cosec® +cosec 20 + cosec 220

+--- +cosec 2" " 19

(C: Vector Calculus )

10. (a) CS3R o1 ORISR wgE foap | 1
Define derivative of a vector function;

(b) wes o IFCH wwtE fy Vo1

Write the following expression correctly :
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(9)

/ © M| 7 7 =(x2y® -x%)i +e] + x2sinyk,

) m@arwar fefa zar 1 2
; ox Jy ’

3 _x%)i +e"-"J+x sin yk,

If r—&
then find a_r and §L

ox ay

11. ¢= =x° +y3+z3 W§-+2}+i€®‘§§3ﬁ‘ﬁ5

Ve 1, -1, 2) Rrpe fonde reem Tfie | 3
o Find the directional derivative of

4\ ’ ¢=x3+y3+z at the point (, -}, 2) in the

|

direction of { +2] + k.
%31/ Or
—)
i A % B g (S99, (B A1 T & A x B
AR |

> . .2 . . e -
If A and B are irrotational, prove that A xB
is solenoidal.

12. =@ fi R @ ¥R bet 711 : : 4x2=8
Answer any two of the following :

(a) @91 FM A (Prove that)

- o )
v.(AxB)=B-(VxZ)—X-(Vx§)

1, p7/18 , ‘ ( Turn Over )
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1

() W

=yl + 2 +xk
= xyi +yzj + 2k

ol R

@V x@xv)RfaFm .
¥ U=y +2z+xk, 3=xy'zr;yz_}+zx}'é,
then find V x @ x V).

(c) o9 IA:A (Prove that)

. -n. ) _’
: v(l) ==
r r3

* %k

N L SIS )
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