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MATHEMATICS - GENERAL
Paper : GE/CC-2

Full Marks : 65

Candidates are required to give their ansv,ers in their own vords
as far as practicable.

E@frflv 4i?/ttvfr 1,{a7a ffi61
(Throughout the question paper, notations/symbols carry their usual meanings)
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FD Lu" = l+-+-+-+...+-j;*... affi
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({) Lagrange's Mean Value Theorem E {s{l tlr< Cauchy's Mean Value Theorem-gl 1fr functions,
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(s) y : Ae3t + B{3x (ql) (,4 + 8.r)e-3x

Q) y= (lcorr + Bsiru) (l) y: (lcos3.r + Bsin3r)

(s) {fi 1fi cvil d e<( E -c< q+ la +E =1d -i l er, Er< a €<r r- Ft< IE
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I Differential Calculus-IIl
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o I (a) /(v) = ssirt [0, n] wsr{ Rolle's Theorem ef[T1't o<1 ffi< ft 4 qftFl 653 6q'{tls I
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436sr /(x)=-+r= qc"rr+ft< E{:r s q{l {rn ({fi ercs) fi"fu or<t I
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ll1
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+-+...+3-5 5-7 7-9

(4)

futrt-s
I Discrete Mathematics ]

{SFTD - 8

(cFt , w)

N-@tdl fu4fr ercIl{ Eqr qls 
r

)) I (g Mathematical Induction-q< qIQI({I dcl"l s[<l G,

n
n e lt'l

(2n+t\(zn+3) 3(zn+3\

(1) 2r + 3/ = 50-,4< flll$ 1.fcslj'n:N{FI (Positive integral solutions) F4a oL<l t

)q | ({) frrERs Frc*l q+, od;cirq (System of Congruence)frt lfl{-a tlll :

x= I (mod 3)

x=2 (mod 4)

x= 3 (mod 5)

(1) {f5 IT cllg qsfi Round-Robin loumament-€< schedule l}q erEt t

>et ($) 732-cs 5 frt.< qfl q{1-< 'K qTB.Fr $s ellsr< ?

(1) wilson Gq4rcFIl rRrc{, AEll sITl l8! + I cSlTE 23 EIil frsfql r

I

Q+C

d+C

Q+8

>81 (e) {fr gcd(a, b) = 1qI,sc{ Cm€ c{gcd(a+b,a2-ab+P'S= I qq<l 3l

(q) sfrp ,s+fi q{t dfr+ ci{x c{, dfl.t rcf @ ttt + 2p-t + 3p-t + ...+ (p- lfr = -l (mod p)
8+8

>a I (s) TffT ftqtfi&o "tafr< IIqrcq eNt.t sr$ 6, (a + b)t : qt .bt 
I

({) qsB Switching Circuit fi-{1 o[<1 cs6 €l 1fu <lFlc$ q-s]xl ocT z xyz + xyzt + yyt z + xtyz

circuirfrc$ crft{s o-r<1 r c+e



(s)

IEnglish Versionl

The figures in the margin indicate full marks.

Group - A

(Mrrks : l0)

l. Choose the correct altematives : lxl0

(a) The sequence {x,}, where *, =}ti") i"

(i) convergent (ii) divergent

(iii) oscillatory (iv) None of these.

,s-llll
(b) The series Lu, = l - - + - +, -.. + 

r, r+..
(i) convergent (ii) divergent

(iii) oscillatory (iv) None of these.

(c) Lagrange's Mean Value Theorem is obtained from Cauchy's Mean Value Theorem for two functions

/(x) and g(x) by putting 8{x) is equal to

(i) ,2 (ii) x
(iiD I (iv) None of these.

,2

(d) The general solution of the ordinary differential equation l] + 9y = 0 is
ax

(i) y = ls3x I 6.-3x g) (A + Bie-3,
(iii) y : (lcosx + Bsirx) (iv) ), : (lcos3,r + Bsin3x)

(e) If for two vectors d and 6 , p +i1= l7-D-1, tnen d and, i are

(i) Collinear (ii) Parallel

(iii) Orthogonal (iv) None of these.

(f) In a Boolean Algebra (a+D+c)'=

7i) a'b'c' (ii) a'+b'+c'

liii) a' + 1D + c)' (iv) None of these.

4

(s) The value of lim I is
x't't 4x

(Dl (D0
(iiD -l (iv) o.
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(h) If /(x)=f - 5ra + 5r: * 10, xe R, then

(i) /has maximum at r = 0

(ii) /has minimum at r = 0

(iii) /has neither maximum nor minimum at x = 0

(iv) None of these.

(i) The partial differential equation obtained by eliminating the arbitrary constant a(+0) and 6(*0) from
the tunction z: (x - a12 + I - b)2 is

(i\ p + q:42 (ii) p2+qz=2"

(ii) p2 - qz = 4, (iv) p2 + q2: 4z

O If n is a positive integer such that /r3 + I is a prime, then

(i) r=l (ii) n=2
(ni) n:3 (iv) r :5.

Group - B

I Differential Calculus-Il I

Unit - I
(Marks : l5)

Answer czJ, ,lrree questions.

2. lf x,=!+la,n €hl; show that the sequence txr) is strictly monotonic decreasing and hence prove that" 2n +l'
it is convergent. 3+2

3. (a) Is Rolle's Theorem applicable to the function e'i- in [0, r]? Jusliff your answer.

-. sln.x(b) Find the value of lrm 

-.
x--rn 1l - x

3+2

4. Expand /(x) = sinx in power of ,r, stating the validity of the expansion. 5

5. (a) Give examples of two bounded sequences of which one is convergent and the other is divergent.

(b) Use Cauchy's general principle of convergence to prove that the sequence {r,}, where

_11 Ix,=l+;+;+...+- is convergent. 2+3
VP V

6. Find the maximum and minimum value (if exists) of the function f trl =! * L 5



(7)

Group - C

IDifferential Equation-Il I

Unit - 2

(Marks : 5)

Answer azy oze question.

X(2 d Sm.)-Mathedatics-G/(G E/CC-2)/CBCS

7. Solve , {'*42fi-<x+dff+6y--0.

8. Solve the Partial Differential e+llrion Q-z\ff+Q-*)
Az

Ay

Group - D

IVector Algebra I

Unit - 3
(Marks : 5)

Answer azy oze question.

9. A particle being acted on by constant fo.... (+l + j -:i) -a (:i - i - i), is displaced from the point

(i *zi **) to rhe poinr (si * +i - i). Find rhe total work done. s

10. Show by vector method, that the perpendiculars from the vertices of a triangle to the opposite sides are
concurrent. 5

Group - E

I Discrete Mrthematics I

Unit - 4

(Marks : 30)

Answer atty ,t/ee questions.

11. (a) Prove by Mathematical lnduction

5

5

5+5

ll1 I-..+- = ' ar=N3-s 5-7 7.9 l2n+t)(2n+3) 3(2n+3)-

(b) Find all positive integral solutions of2r + 3l = 50.
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(b)

13. (a)

(b)

14. (a)

(b)

Solve the following system of congruences :

y= I (mod 3)

-r=2 (mod 4)

x=3 (mod 5)

Find a Round-Robin toumament schedule for 5 teams.

Find the remainder when 732 is divided by 5.

Using Wilson theorem prove that l8! + 1 is divisible by 23.

If gcd(a,6)=1, then prove that gcd(a + b, a2 - ab + b2): I or 3.

If p is odd prime, then prove that lrr + zP-t + 3P-r +...+Q)- l/-l=-l (modp) .

12. (a)

5+5

5+5

5+5

15. (a) By Boolean algebraic method, prove that, (a + b)t : at'6t .

(b) Construct a switching cfucuit which represent by the Boolean expression : ryz + ryzt + xyt z + x'yz.

Simplifi the switching circuit. 5+5


