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MATHEMATICS
( General )
Course : 101

[ A : Classical Algebra, B : Trigonometry,
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) [0 & S H ) 1

Define null sequence.

() {up} ={1+(1)"), ne N wa:rraz%n AR
forar | 2
Write the range set of the sequence

{ua} ={1+C1)"}, ne N
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(c)

(@

(2)

ST T T MOF AT gy RKET 3

Prove that every convergent sequence is
bounded.

T SRR T TwT @ e R
CST @ {u,} SR SR 7w, T
1 1

1.1
Up =l+—+—+—4 .. 4 2
" 2 3 4 n 4

Use general principle of Cauchy’s
criterion for convergence to show that
{u,} is not convergent, where

1.1 1 1
=l+—d=—tg .2
Un 2 3 4+ +n
S/ Or
S A {u, ) R, of
1 1 1 1
Up =1+ —+—+ — 4.4
" L L2 L3
Show th._at {u,} is convergent, if
1 1 1 1

Uy =1+ — 4+ g = e

2. (o) RFm @y e fay 1

)

8P/114

Define alternating series.

CTYST @ B A P T i opchy Lm
Yn2 +1-n. 2

Show that the series whose nth term is

ynZ+1-n, is divergent.
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(3)

(¢ W Su, 9B AT TR AN AW, TS

lim (u, )" =1
n—e

(TR (ST A B < 1II@ SRR 4

If Zu,, is a positive term series, such that

lim (u,)" =1
n—oo

then show that the series converges
if l<1.

(d) o R @ HR iR «Fw 31 4x2=8
Test the convergence of any two of the
following :

(i) 1—p—2—p+3—p.—4—p+--~,forp>0
(i) _1_-g_+2-3 +3-4 +4—5+
é 32 33 3% 33
3 36 » + 3:69 ,

i) l+—=x+ x +
) 1+ x+20% *T1013”

3. (@ M x?+x3-16x2-4x+48=0 AR
o, By W S BIRGI T W, (5@ ZoPyq T
o 1
If o, vy and & are the four roots of
the equation x* + x3 —~16x2 -4x+48 =0,
then find Zofy.
(b) x*" +1=0 FNRA FNF AF ¥ TH
=AM Aefy 7971 2

Find the number of positive and negative
roots of the equation x2" +1=0, -
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(4)

() I x°-px?-gx-r=0 AR m
grmed Afde I, @ AWT T @
p3r=q5. 3
If the roots of the equation |

x3 ~px? —gx-r=0

are in GP, then show that p3r = ¢3.

‘4. fa) oM FN A n o TR IS 714 B
@ B I L IHEA o AT | 5

Prove that every algebraic equation of

degree n has exactly n real or imaginary
roots.

[T/ Or
% x* +gx+r=0 FNRW o, B v ™ =,
cors 21, 25, 8 e s ot

o

If a, B, y are the roots of the equation
x3 +gx+r =0, then form the equation

whose roots are ™1 By E (Lﬁ
(1

B’ v’
(b) Wﬁmwﬁmmwmw; 4

Solve any one of the

following b
Cardan’s method : &8y
() x3-12x+65=0 -

i) x*-3x2+12x+16 =0
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(5)

( B : Trigonometry )
5. (a) R o4 : 1

Write down the value of

(cos@ —isin 6)%
(b) MIF A
Prove that
202 2%*

cos20=1-"—+
21 4!

fc) n <GB EITF LS R T, AN T A
If n be a positive integer, then prove that

LYY}
L+i* +Q-i)" =22 cos% 5

911/ Or

sina ¥ o 3 o0 [ 741 |
Expand sina in powers of a.

6. (a) TR foran -
Write down the vah;e of

e 2nni 1

() o1 TN A

a- ib] 2ab

tan(ilog — | ==
a+ib) g2 _p2
°C a ¥ b 76! I A | 4
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7. (@)

()

8. (a)

8P/114

(6)

Prove that

. _a—-ib 2ab
tan| il =
(' °ga+ib) o —b?

where a and b are two real quantities.
¥/ Or

i x=logtan(%+%)'8{, CoB oA I A

=-ilotan'5+i)
—

If x =logtan (% + g), then prove that
Yy=-ilog tan("—x- +£)
2 4

Ry cI®Te Sy w9 ) 1

State Gregory’s series,

R b
Prove that

A 9
Prove that

(coshx +sinhx)" = coshnx + sinhnx 3
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(b)

9. (a)

(b}

()

8p/114

(7)

s Py ¥ (R @ o) - 5
Find the sum (any one) :
i) sin2a+sin2(a+B]+sin2(a+2[3)+...

to n terms

(i) 1+cosx+ cos2x + cos3x + s t0 oo

2! 3!

( C : Vector Calculus )

(581 R7 T aRkfteror ween fRan "1
Define contmulty of a vector point
function.

o @ g o 1
State True or False :
1 et R R T Curl 961 o T |

Curl of a vector point function is a scalar
quantity.

b1 IR x=2t2, y=t2 -4t 9® z=3t-5
R fre S I@, TS ¢ A Wy | FGR
@ e 1, afem t=1 3 2
A particle moves along the curve x = =212,
y=t2 -4t and z=3t~5 where ¢ is the

time. Find the magnitude of the velocity
at t=1.
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(d) M ol y 2)=3xy-y’2* W, @ V63
T (1, -2 -1) R Rda w11 2
If ¢(x, y 2)=3x%y-y32z?, then find the
value of V¢ at the point (1, -2, ~1).
10. 1ft A =x22%-2y22%j+xy?zk =|, (=@
- 4
Vx(VxA) g 511 4
If Z =x2z25—2y2223’+xy22§:, then find
Vx(VxA).
S/ Or
o919 F91 (Prove that)

- .
V- (VxA)=0

11. (a) S (b) T ¥& 79 : 5
Answer either (a) or (b):

(@) e T (Prove that) Curl (A x B)
- - >
=(B-V)A-BdivA-(A-V)B+A divB
(b) a FTq Vl2r" =nn+)r*-2 g's n 9@
¥ O T = +yj+ 2k, r=|7).
Prove that v2,n =n(n+l)r"'2 where n

is constant and 7 = xf + yj + zk, r =|7 |-

Ckkk

N




