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The figures in the margin indicate full marks
forthe questions

GROUP—A
( Classical Algebra )
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State Bolzano-Weierstrass theorem.
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Apply Cauchy’s general principle of
convergence to show that {u,} 18
convergent, where
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Prove that a convergent sequence cannot
tend to two distinct limits:
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Prove that the sequence {u,}, where
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u, = 5 1s monotonic increasing and
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bounded above. Find its limit.
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Show that the sequence {u,}, where

1\" .
u, =(1+—) 1s convergent and that
n

n
limit of (1 + l) lies between 2 and. 3.
n |

2. (a) SN 99 REw fra |

Define infinite series.

(b) aﬁﬁﬂcﬁrwﬁﬂ@@mﬁ?ﬁﬁw@wﬁ
T 391 |

State the condition of Leibnitz’s test for
convergence of/an .infinite series. |

(c) & I (.90 =TI SN o
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Prove that a positive term infinite series
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is convergent. if p>1.
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3. (a)

(b)

Test for convergence of any two of the
following :

() 1+§‘x+ o x2+ 3:6-9 x3+'--t00°
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(i) The nth term of the series is
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Write down the relations among the
roots of the following equation :

a0x3-+ alx2 +tazx+az =0

i B @M f() F x-h @ [/ F9 X
(h ROEET Bl $99), (5@ oW 91 @
SIS, f(h) 279 | E | 2
If a polynomial f(x) is divided by x - h,

(h is any constant), then prove that the
remainder is f(h).
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Solve the equation, x3 —7x2 +36 =0 if

one root is double of one of the other-two
roots.

T / Or

gt FM @ x'0-4x® +x* —2x-3=0
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Prove that the equation
x10—4x6+x4—2x—3=0

has at least four imaginary roots.

(d) x3+px2,+qx+r=0 NN IM q, B, v
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If a, B, ¥ be the roots of the equation

x3 + px2 +gx +r =0, then find the value

Qf at s p? +yé.
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Discuss Cardan’s method for solving a
general cubic equation.
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If o, B, y be the roots of x3 +gx+r=0,
then find the equation whase roots are

B,y ¥, aip

y B a vy ..o

GRoOUP—B

( Trigonometry )

4. (a) tanx 3 Rfes wm Tewor &4 |

Choose the correct expansion of tan x.
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(c)

S. (a)

(b)

cosBO +isinb 3 = . ,
sin@ + icosO X+ 1Y TITRS AF™ 397 |

cos® +ising > D th
: . in the
S1n0 + icosO form

Express (

X +1y.
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State De Moivre’s theorem and prove it
when n is ‘any 1nteger

{1/ Or

AMIFA A
Prove that
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Write down ‘the value of

e’™ nez
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o9 ¥91 @ (Prove that)
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¥ (and)

-nB

A? +B? = 242



6. 3 (If) x <2 -1, @919 39 @ (Prove, that)
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tan~! x tan'ly tan~! z
+ +
X ] Z |
=3(1—l+_}__—_1__+..)
7 13 19

TS x, Y, z 9539 (o[ 0] T |

where x, y, z are three cube roots of unity.

7. (a) 299 9@ (Prove that)

cosh2 X - sinh2 x=1

(b) sinh (x +iy) I I O FEEAF A JLF
341 | |

Separate into real and imaginary parts of
sinh (x + 1y). '
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Find the sum of the cosines of a series of

n angles, when angles are in arithmetical
progression.

S2<1/ Or
ERGR TR oy w0 (Find the sum of

the series)

cosO cosB + cos? 0 cos 20 + cos>B8.cos 30 + --- to oo

GROUP—C

( Vector Calculus )

8. (a) e 79 Feiag e Spere sice |

Define . directional derivative of vector
point function.

(b) oI gy fers
State True or False :
ab1 A4 R Ry T divergence <51 i
I 1

Divergence of a vector point functionis a
- vector quantity. |



(© =m (f) A=t -{+Qt+)k F (and)
B=pt-3)i+(j-tk), @ (then find)
4 &A.B R T | 2
dt |

(d) @S @ (Show that)
v.vo=v2p

J’S (where)

(e) o[ R (A JoR-TET F1 4x2=8
Answer any two of the following :

(i) @A $9 (Evaluate) :

> -2 i ~ A
Vlegr,r=|r|,r =xi +yj + zk

(i) & I @ (Prove that)

- - - - — —»
V:(AxB)=B:(VxA)-A-(VxB)

B




(iii) @ (If) V=wxTr, o499 1 @ (Prove
that) W = -é—cu_rl v, TS (where)
7 =xi+yj+zk W%  (and)

o ~ A =
W=wl +wyj+wsk. w g5 &P Al
o

(w is a constant vector).
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