Total No. of Printed Pages—8
" 1SEMTDCMTHG 1

2013

( November )

MATHEMATICS
( General )
Course : 101

[ (a) Classical Algebra, (b) Trigonometry,
(c) Vector Calculus ]

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks

Jor the questions:
GROUP—A
( Classical Algebra )
1. o5 il PERT e 91 : © 1x3=3

Answer the following questions :
(a) TCI S FAge fean )

Define real sequence.

(b) T Brvey R
a+ar+ar? +-+ar”"ly..g N
SRR 56 S 7 |

State the condition for convergence of
infinite geometric series

at+ar+ar? +- v+ @™l 4.
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(2)

(c) T M AW px) T x-0 @RI FAF
@R @I @ FTF), @ SR TE
91
If a polynomial p{x) is divided by x-a,
where o is a constant, then state the
remainder.

2. oo fra Pz Tet 2x5=10
Answer the following questions :

(@) o T @ GO ST R B NS A
AT |

Prove that a convergent sequence cannot
| tend to two distinct limits.

b @B TR o WS @ R-awmane
TS <RI TP SEd 0

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

(c) SRS =R I :
! Test for convergence of the series :
1 1,1 1,
2.3 3.4 45 5.6
(d) Qﬁ 1, X1s X9, JC3, 5y Xp -1 ﬁ@‘[
x" -1=0 3 nbl T, (3B (Y& A
(l-xl) (I—X2)‘(1"‘x3)"‘(l_xn..l)=n

If 1, ), X, X3, -, X, -1 are the roots of
the equation x" —1=0, then show that

L-x)0-x3)(l-x3) (L%, 1) =0
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(e)

3. (a)

(b)

4. o7 {1 QI PR e R 41 :

(3)

a3eq @ x* -6x2 +6x-2=0 7 G T
-3 & -2 3 WES AR | )

Show that the equation
4 _6x2 +6x -2 =0 has a root between

-3 and -2.

@S @ {u,} IR,
S S |
n+l n+2 n+n

U, =

Show that the sequence {u,} is
convergent, if
1 1 1
u, = + + -t
n+l n+2 n+n

FfR S Ry wRe @ g IR,
(SA @ {u, )} SIS SR T=H 1 T
11,1

1
U, =l+=+=—+=4-+—
n

Use general principle of Cauchy’s
criterion to show that {u,} is not
convergent, where
n =1+1‘.+l+}_+...+_1.
2 3 4 n

Test the convergence of any two of the
following :

)

(u) 1+x+x—-+

14p—4500/141

1.3.5 x*
2.4.6 7

1x2 13x°
_+ X =X

3 24 5

3

+:, x>0

2 x

2 32 43 +

5x2=10
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(4)

p P p
{iii) 1+2L—2-+3E+-?E-+-~to o, VpeR

5. (@) 3 x3 + px? +gx+r =0 IR @ BRI

o, B,y |; B
_1g 11
* BY’B o' " ap
R DT el 1 ¢ 5

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

x3 + px? + gx +r =0, form the equation

whose roots are o —~ L, B- i, Y- i
By Yo of

S/ Or

21 I @ n-oF g AR T GBR

(T bt AT RN I ol AT |

Prove that every algebraic equation of

degree n has exactly n real or imaginary

roots.

(b) I A&fS IR IR, x3 -6x-9=0
ANTIACHT FTNLH F7 5

Solve the equation x> -6x-9=0 using
Cardan’s method.

GROUP—B
( Trigonometry )
6. (a) sina ¥ o 3 WEE Ry FawS FSw o
G2 ICR 1

What is the 2nd term in the expansion of
sin o in terms of o?
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(S)

(b) cAWRI COAH Seary T 1

State Gregory’s series.

{c) 9T I T
Prove that

(1 +c0os0 +isin0

n
— =cos nb + isin nd
l+cos6-isin®

7. T T2oRT Soemich! ol W R (e wRe A n 3
qIC3 SO oI 54T | 5

State De Moivre’s theorem and prove it when
n is any integer.

w4/ Or

M x =cos O + isin 6 T 1+1/1—a2 = na, o9
=@

l+acosO=-9—(1+nx)(1+£)
2n x

If x=cos@+isin® and 1+ 1-a? =naq,
prove that

1+acose=i(1+nx)(1+£)
2n X

8. (a) Log flog (cos6 +isin6)} ¥ A +iB © 243M
41| 2

Express Log {log (cos® +isin @)} in the
form A +iB.
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(6)

(p) == ¥ A | Prove that

. a-ib 2ab
tan {ilo = —_—
{ ga+ib} a? - b?
' g S b 7o 3red A | , 3

where a and b are two real quantities.

(c) a0 TN A | Prove that

o (2 1) 1(2 . 1), 1(2, 1
Tl === —_— i — —_ — —_—] = e
4 (3 7) 3[33 73)+5(35+75) 3

1 2, 1 ‘
log sec 6 =—tan“ 8 —— 4.1, 6
g 5 4tan 9+6tan 0-..

a

If ~2 €0< %, prove that

1, 25 1, 4g.1
logsece-——é-tan 6——4-tan 0+—tan®0 ...
9. (a) cos ! u+iv)=a+P, =T T &
<2~ +u? +v?)x+u? =0 TR T W

cos? o I® cosh? 8.

If cos™} (u +iv) = + i, prove that cos®
and cosh? p are the roots of the equation

2 —+ru?+vix+u? =0
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(7))

(b) Q@S Fefa F 5
Find the sum :
cose—%cos2e +%cos39—---t0eo,—n <B<n
9/ Or
Sine G n @R QLS ff1 w1, @fem
(IR SIB] SAoifos AT |

Find the sum of the sines of a series of n
angles which are in arithmetical
progression.

GROUP—C
( Vector Calculus )

10. (o) o=T© f afich wwts forar

Write the following expression correctly :
- —

i(Zxﬁ):Zx£+§xEé
dt dt dt 1
(b) (ST STF WOIGY V I ke ) 1
Give the definition of vector differential
operator V.
- (c) Wir=[7l,TS7 =xi +yj+zk, #0917 @@

. - =
vrt =nr - %7 2

- - B -
If r=|r|, where r =xi +yj + zk, prove
that

- D>
vrt =nrt %7
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(8)

11. f(x y 2) F9H (x, y, 2) 7S PP Sww=rer IFeE
& w17 o fire TR W e 3 |

What do you mean by directional derivative

of f(x y, 2 at the point (x, y, Z? Find its
values in the direction of coordinate axes.

w41/ Or

o=x° +y3 +2° TR i+2]+k 3 o
(1, - 1, 2) Repe frmie Seerer RqT w4
Find the directional derivative of
¢=x3 +y3 + 23 at the poipt (1, -1,2) in the
direction of the vector i + 2] + k.
12, woR R @0 PR T 30 4x2=8

Answer any two of the following :
(@) o9 M &

Prove that

: - -» ->
curl (0A) = (grad ¢} x A + ¢ (curl A)

b) @ f=xzi -2y°2% ) + Pz I (L -1,1)

fqe V- f 9% Vx f R 0

7 2,2 3,.2% 2 1 .
If f =x*2i -2y~2z°j + xy“zk, determine
_+

v.f and Vxf at (L -11).
(c) =1 FMA

Prove that

Vx(Vf)=0
* %k
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