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(‘A : Classical Algebra )

1. T fl R Ted  1x4=4

Answer the following questions :

(@ 3 & ey forer .
State true or false :

ACOTF ST wart AR |

Every Convergent sequence is bounded.



(b) ETIF CIR FF QAL |
What is called positive series?
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For what values of p, the following

infinite series will be convergent and

divergent?
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(d) Fwefes (e Topemct o |
" Write the fundamental theorem of
algebra.

2. (a) <B S SRS TEEE @I A

FqCH1- ol | 2

Write the Cauchy’s general principle of
convergence of a sequence.

(b) 2 I @ {n?} S[EH R 74 | 2

F’rove that {n°} gives _a  monotonic
Increasing sequence. :
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Test for convergence of the series
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Form a cubic equation whose roots are

§,3+i«/€.
2
(@) RS @ {u,} STIENCo| SR, T
11 1 1
u, = + + - +--- 4
n+l n+2 n+3 . n+n

Show that | the ‘'sequence {u,} 1is
convergent, if

| 1 1 1
u, = + + o oen o
n+l n+2 n+3 n+n
| 5/ Or
T {u,} 9O SF@FN WF lim Yn 41 =1
" n—e| U, B

TS0<I<], (@AM FN A lim u, =0.

n — oo ,
If {u,] be a sequence and
1i un +1 |
i —] where 0<I<], then
n— o un

n — oo

prove that lim u, ~0. | —
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Test for convergence of any two of the -

following series :

. 2 a3
M 1+ ]‘2+23+3 +--- to o0
o4 . g3 g4
(1) 1+ix+—9ex2+1—qx3+ . to oo
9 | - 65

-1, -2 -3
@y [22_2) (3% 3} (4 _4
12 1 23 2 34 3
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2T FM A (x - a), ) «ﬂt‘t Teom ' qf
pa=0=g1

Prove that (x — a) is a-factor of p(x), if p(a) =
(@) 27x® +42x%~28x-8=0 M -
(2! YATes AT AR ANFREIE S
90| '

Solve.the equation
27x3 +42x2 -28x-8=0
whose roots are in geometnc
progression. .

| 5341/ Or
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Solve by Cardan’s method

-30x+133 =0
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6. (a)

(b)

c@ﬁ s x? +3x? +2x-7=0
NN o A [efq

Find the nature of roots of the equation
x? +3x2 +2x - 7 =0 by Descartes’ rule.

{1/ Or
T oy, Oy, Og; x3+x+1=0 FAFIN
fRG ya1 =, a I @

@ +) (@2 +1) (@32 +1) =1

If o, &y, 03 be three~roots of the
equation x3 -+ x +1=0, prove that

ef +1) @3 +1) (@3 +1) =1

( B : Trigonometry )

cosa 3 of Wee REe FEI® RO AWCo!
e 2

What is the 2nd term in the expansion of
cosa in terms of a?

- T ... N
I (1) x, =cos§r—+lsm§7, T} A

(Prove .that)

X1 XqX3 °°° tooco= 1
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(c) IM x=cosO +isin® WF 1+ 1-—a? =na,
NI Ao
1+acoso =2 (1 +nx) (14._'.‘_)
2n X)
If x =cosO +isin® and 1 +41-a’ =na,
prove that
1+acosG=—a—(1+nx)(1+E)
2n X

&</ Or
3fie (1f)

= - + - .es 10 oo
1 (3~18 L7 "

¥ (and)

y=1+ J —23 +25 — . to o

(1 3. L5

219 ¥ (Prove that)

., x? =y

7. (@) A I T4
" Fill in the blank :

iR SHERIS SR R T WK |

Logarithm of a complex quantity has
number of values. »
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() I tan (x +iY) =u + iv, 2N FN

u? +v2 +2ucot2x = 1

If tan (x +iY) = U +iv, prove that

u? +v? +2ucot2x =1

S/ Or

(a+iB)xJ_+-.iy 3 IR/ HEF IFWE T LT

Salk
Separate the real and i imaginary parts of
@+t Y.

8. cisifRs cfRCH foran oI AN M |
| State and prove Gregory’s series.

<1/ Or
_aﬁewmn'?(sece)a:rhoﬁ@%amm,
o1 9 G R
tan" (SCCB)—Z+tan29 1. 66 .1, 106

If the values of @ and tan ™ (sec6) lies between

0 and g, then prove that

~ tan"'(sec) =T 4 tan? 20 _1,
4 2 3



9. (@) () 2NTIVN A (Prove that)

sin ix = isinh x 1
(W COS(x+zy)¢A+LBWWW| 2
Expresscos (x + iy) in the form A +1B.

b) o e R el w1 (R G 4B 5 .

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

: a? a’
() acosa ——2—cos 200 + —3—c033oc —e

O<axl

. (ii) cosec O +cosec 20 + éosec 229

+.-.+cosec2™ g

( C : Vector Calculus )

10. () (o3 FoFE PSS R e |

1
Define derivative of a vector function.
(b). oTs T ARCH WRE =1 | V1

Write the following expression correctly :

d - =2 ~—2._.dB 2 dA
e =A_X-———+Bx-——
= (A x5l dt dt



(c) ?=(x Y "xa)i+e"y3+x2 sin yk,
Q-—r: e ar R = ‘
ox Jy ! €
If 7 =x%y® -x%)i + e+ x? sin yk,
or ar |
then find — and —.
/ dx oy

11. ¢=x3 +y° +2° FWOR i +2j+k (FFR o
1 -1 2) R e SRPas sl | 3
Find the directional derivativé of
o= x> +y + z3 at the point{l, -1, 2) in the
direction of i + 23’ + k.

3«1/ Or
ﬂﬁZWﬁ_W{#c@a,mﬁmwc&ng
AR |

— - ' - =
If A and Brare irrotational, prove that A xB

is solenoidal.

12. were-fim R e yprg Ted ¥ ¢ 4x2=8
Answer any two of the following :

(@) @919 ¥ @ (Prove that)
: -3 —> g
V'(A X§)=§-(VXZ)‘A'(VXB)
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yi+zj+x}E

xyi + yzj + zxk
- -

&8 V x (U x v) Refa

If ﬁ=y§+z}'+xfc, 3=xy{+ij+ZXK,

then find V x (@ x v).

(c) oW1 LA (Pr‘c')';/e that)

o 1 7
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