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MATHEMATICS — GENERAL
Paper : CC/GE-2
Full Marks : 65

Candidates are reguired to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.

Group — A
(Marks : 10)

1. Choose the correct alternative : 1x10

(a)

(b)

(c)

(d)

(e)

@

The greatest lower bound of the sequence {%1} is
(i) o (ii) I (iii) 0 (iv) None of these.

(s 8]
The series Z(—l)”

n=1

(i) isconvergent (ii) is divergent (iii) oscillates finitely (iv) oscillates infinitcly.

X

o
lim —=
x—w X
(i) =« (i) 0 (iii) 1 (iv) undefined.
: . d’y dy 4
The complementary function (C.F.) of the differential equation — +c-i; —6y=e"" is
ax” C
() Ce?* +Cye™ ) Gt + G >
(i) Cie™ £Cye * (iv) None of these.
The partial differential equation formed by eliminating the arbitrary constants a and b from the

function z=(x + a)(y + b) is

0z Oz v 6z oz
i o P Z e
(i) O Py 0 (1) % 5
() Z= sl (iv) None of these.
ax oy

If the vectors (af +6]+ ok ) and (—Sf + 2} +bk ) be collinear, then

@ a=b=1 (i), =15 6—3
)& =3, =9 (iv) None of these.
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g) The angle between the vectors @ = 27 +2ffi€ and b = 3§ff+ 4k is
t=)
y o
@ 0 ) —
3
(1) g (iv) None of these.

(h) When 730 is divided by 4, the remainder will be
@ 0 (@)1 (iii) 2 (iv) None of these.
(i) The Diophantine equation 9x + 6y = 1 has
(1) only one solution (i) two solutions

(iii) no solutions (iv) None of these.

]
() In a Boolean Algebra (x+y) + (x +5') is equal to
@) y (i) x (i) x" Gv) xp.

Group — B
Differential Calculus IT
(Unit — 1)
(Marks : 15)

Answer any three questions.

4n+3
3n+d4

2. Consider the sequence { } Examine —

(a) whether it is monotonic increasing or decreasing
(b) whether it is bounded above or below

(c) state whether it is convergent with justification. 2+2+1

3. (a) Define a Alternating series.
(b) Examine the convergence of the series
1 + : —L+ 2+3
4. (a) State Rolle’s theorem.

55
(b) Find the value of ‘a’ so that lim w exists finitely and also find the limit. 243
x—0 X

5. Find at what values of x the function f(x) = 2x> + 3x%2 — 12x + 1 has maxima or minima and find the
corresponding maxima or minima of the function, 1f exists. 3+2
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6. Using the Lagrange’s Method of undetermined multiplier, find the stationary point of S = 2(xy + yz + zx)
subject to xyz = @>. Also find the maximum or minimum value of § at this point. 5

Group — C
Differential Equation II
(Unit — 2)
(Marks : 5)

Answer any one question.

7. Find the eigen values and eigen functions of the differential equation

2

dy
&
X

+ay=0,(0)=0, y(a)=0,1,a>0. 5

8. Solve by Lagrange’s method :

py+qx=xyzz(x2ﬁy2) Wherepzﬁ and S
; Py q 5 S

Group - D
Vector Algebra
(Unit — 3)
(Marks : 5)
Answer any one question.

9. Prove (by vector method) that in any triangle A ABC, ¢ = a cos B + b cos 4, symbols having usual
meanings. 5

10. A particle, acted on by constant forces 4; +2]+3k and i + j+4£ is displaced from the point
?+2ff to 2f,}+3£_ Find the work done by the forces. 5
Group — E
Discrete Mathematics
(Unit — 4)
(Marks : 30)

Answer any three questions.

11. (a) Prove that 3 divides 10" + 1071+ 1, for all natural numbers n > 1.
1
(b) If d|aandd|c, where a, ¢, d are positive integers, then prove that gcd[%, %} =E ged(a, ). 545
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12. (a) If » is a positive integer such that #> + 1 is a prime number, then prove that n = 1.

(b) Solve the following system of congruences :

x = 2 (mod 3)
x = 3 (mod 4)
x =4 (mod 5).

13. (a) Using Farmet’s little theorem, find the remainder when 218 + 918 is divided by 17.
(b) Is 8901030114519 a correct UPC for some product?

14. (a) Find a Round-Robin tournament schedule for 6 teams.

(b) Express the Boolean expression (x+y+z)(xy+x'z) in DNF in the variables x, y, z.

15. (a) State Wilson’s theorem.
Find ¢(260).
(b) Construct a logic circuit which would satisfy the truth table :
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