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MATHEMATICS
( General )
Course : 101

i [ A : Classical Algebra, B : Trigonometry,
‘ C : Vector Calculus ]

Full Marks : 80
| Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

A : CLASSICAL ALGEBRA
( Marks : 40 )

1. (@) @30 ZPEE S e R ogm? 1

What do you mean by monotonic
decreasing sequence?

(b) QT T @B Sargad 2

Give an example of a positive series.
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(b)
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Show that {f,}, where f, ! n) is a
Cauchy sequence.

1
m@@ﬂﬁwmﬁ‘tzn%az G e 4
Show that the infinite series

1

_—
Tl2 +(12

is convergent.

RN/ Or

zi‘;' @B SRRl Rt

Test the convergence of the Series

nl
ZLow

{S2) ={-1", ne Ny TITIOR i By 1

Write down the range of the Sequence
Sp}={-1)", n e N}

AR TR o ot 2

Write

down two r .
Ope
Convergent Sequence, Properties of

[ ('fnnﬁn-.nﬂ ,



( 3)

(c) oo R @I prR SfenRet A9 79
6x2=12

Test the convergence of any two of the
following :

3. (a) 4R =S
Pyx™ + Bx" 1 + Px" 24+ 4B, =0;
Pi’ i=0,1, 2,-,n
Tom APBR TR e R ? 1
Let
Pyx™ + X"+ sz""2 4+ +P =0;
P,i=0,1,2,-,n
What is the value of the sum of roots of
the polynomial equation?
(b) TR T4 x> -5x%-4x+20=0, @fem
= 9o Al 3 = 4

Solve x3-5x2-4x+20=0, when
difference of two roots is 3. ‘
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9%t / Or

i %%+ px+g=0 AR FAF o, B,
X, OB a+B-y, B+y-o OIF y+a—p
TARPE ARl Shraar |

If a, B, y are the roots of the equation
3

X +px+q=0, then form the equation

whose roots are a+f-y, B+y-a and
Y+ta-B. :

FER R T R @ g -

Solve by Cardan’s methpd (any ong) :
() x*+15x-124 =0

(@) x*-18x-35-¢

e @ 3ft qgom ST fom (- hQ T34
N, o® e 3 f(n).

Spg:w that if g Polynomia] flx) is
divided by a binomial (x~A), then the
remainder ig f(h).

Flt?d thg hature of rootg of the equation
X +3x“+2x -7 < 0 by Descarteg’ rule,
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(b)
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B : TRIGONOMETRY

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

3
(cos—g-+isin%) 3 W fAde )

3
T .. T
Determine the value of (COS-E + tsmg) .

™ n B FEE WS WY H, OB
oigedt @

A+if +@-i =227 cos%’i

If n is a positive integer, then show that

Q+it +Q-9)" = g2*! cosll‘-:-t-

&ql / Or

i x = cosO+isin® HF 1+\]1—a2 =na,
ae I A

l+acos® =£—(1+nx)(1+2)
2n x

If x=cosO+isin® and 1+J1—a2 =na,
then prove that

1+acos® =—a—-(1+nx)(1+-rl)
2n x
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5. (@) <B wE kYR oI AW ARG TN
AR, Bt

Write down the number of values of
logarithm of a complex number.

(b) oS @
Show that

x' = €2 (cos(log x) + isin(log x)}

ST/ Or
N I (Prove that)

-1 -1 -1
m.g. tan y+m=3(1__+i_i+
x y z 7 13 19
M X, y, z g T 7Y |
h

Ern;::;s % Y, Z denote the Cube roots of
6. (@) e™By g SR A R

Write down the real part of ga+ip

(b) 2w (Prove that)
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7. (a)

(b)

(c)
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(7))

52t / Or

@3ed @ (Show that)

sech?x +tanh? x =1

I n ST W, W sinn6I Rfes oW
et ol | 1

If n is odd, then write down the last
term in the expansion of sinn®.

o z @B oA Y W, (S@ €2 IR
fran 2

If z is a complex number, then write
down the period of €.

oo I e ey = (R et @bt) 5

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

(i) sina+nsinfa+p)+ E(_nz'_l)

sin(a + 2B) + -
to n terms (°")

(ii) sin® ¢ + sin3 26 + sin® 3¢+ + sin3 né

(iti) cos®cos®+cos?0cos20 +

cos> 0cos30 + -
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C : VECTOR CALCULUS
( Marks : 15 )

8. (@) w1 R v Fre s s | !

Define directional derivative of vector
_point function,

(b) SR 8w wwt |
Define solenoidal vector.

(c) oM et (Prove that)

[&+S,5+a,a+al=2[a, b, &]
(d) f ?=(x2y3—x3)f+(e"y)}+(x2siny)l€,
- a"
@ ZT: qF - Shrear

oy {:

If ?=(x2y3—x3)f+(e"y)j+(xzsiny)le, |
then find ai‘ and ai‘ I

‘ Ox oy |

(€) ©oR R ey PR Tex 39 :
Answer any two of the following : JE

) 38 @ (Show thay
v.(Ax§)=§.(va)_A.(vX§) |

(i) B T @ (Prove that) v(l) -
XX r r3
(i) g R W« (Prove that)
div{{7 x @) x B} < ~2b.4
* ok &
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