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MATHEMATICS GENERAL 
Paper GE/CC-2 

Full Marks : 65 

Candidates are required to give their answers in their own words 
as far as practicable. 

(Throughout the question paper, notations/symbols carry their usual meanings) 

fa1 
(T o) 

nT 0, TRTA X,=sin 
() (T) T 

1 1 ( ,=1++ + 2 4 

(1) Lagrange's Mean Value Theorem tT i9I IA Cauchy's Mean Value Theorem-93 functions, 

Sx) 4R gtr) CRT, aIA glr)-93 7AT R 

()2 (T)x 

() +9y = 0; Tq TÄda 7H4TA Z 
dx 

()= Ae3x + Be-3 (T) (A +Bx)e-ix 

y= (4cosx + Bsinr) () y= (Acos3x + Bsin3x) 

()7AT (Collinear) 
)reTITATA (Orthogonal) 

() 7ATEAA (Parallel) 
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Sin x 
(3) lim 9 AN PT 

+ 

81 fx)= sinr- x-9 power-9 AiSE (expand) ®Sl 4R 13T1 O (7R1e 

() Cauchy-97 141 1 R7 1 a, {x,} ATT YS aTA, X, =14 

+0 
36 

- x 

f -

Differential Equation-II] 

-
(AT:) 

I 7AT1 :(+a) 4x+a)+6y=0| 
dx 

Itu7 7o (Partial Differential Equation) 7Al14T| C : (y-z)+(z-x=X-yl e 

1-
[Vector Algebra] 

(T:) 
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Discrete Mathematies 

-8 

(:) 

)Mathematical Induction 7 TU a 

1 EN 

(2m-1) 23)3(2n 3) 
() 2x 3y = 50-e2 RTE dtT 7 (Positive integral solutions) ResT 

)raTe ATN FTI (System of Congruence zHTT : 

x=1 (mod 3) 

2 (mod 4) 

X 3 (mod 5) 

() HIR SA1 Round-Robin tournament-4 schedule at 

()Wilson ®M XTRTRI CAT TT 18! +1 JTo 23 71 ere 

8 )T gcd(a, b)= I *3, R I gcd(a + b, a* -ab+ b) = 1 w 3 

() zp se ATf tT , 2 * I+ - (p -1 -l (mod p) 

Circuit-ot rsige «TS 
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English Version 
The figures in the margin indicate full marks 

Group-A 
(Marks: 10) 

1. Choose the correct alternatives 
110 

NiT 
(a) The sequence {x,}, where X Sin is 

() convergent i) divergent 
(ii) oscillatory iv) None of these. 

(b)The series 1+* 
() convergent i) divergent 
() oscillatory iv) None of these. 

(c) Lagrange's Mean Value Theorem is obtained from Cauchy's Mean Value Theorem for two functions 
S) and gr) by putting str) is equal to 

) (i) x 

(ii) 1 iv) None of these. 

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

) y= Ae3x + Be-3x (i) (A +Bx)e-3x 
(i) y= (Acosx + Bsinx) iv) y= (Acos3r +Bsin3x) 

(e)If for two vectors ã and b , 1�+b|=|ä-51, then � and b are 

) Collinear i) Parallel 

(i) Orthogonal iv) None of these. 

( In a Boolean Algebra (a +b+ c)' = 

) a'be (i) a+8+c 

Cii) a' + (b+ c) iv) None of these. 

(g) The value of lim is 

6)1 i) 0 

(i) -1 iv) o. 
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(h) 1f f) = r° - Sr"+ Sx° + 10, x e R, then 

() f has maximun at x = 0 

(i) Shas minimum at x = 0 

(ii) fhas neither maximum nor minimum at x =0 

(iv) None of these. 

) The partial differential equation oblained by eliminating the arbitrary constant al+0) and bz0) from 
the function z = (x-a) +(y-b) is 

ci) p+q2 -2 

iv) p+q2 = 4z 

(1 ptq= 4z 

ii) p2-q2 = 42 
)If n is a positive integer such that n3 + 1 is a prime, then 

) n=1 i) n = 2 

(i) n= 3 (iv) n = 5. 

Group- B 

Differential Calculus-I 
Unit 1 

(Marks: 15) 

Answer any three questions. 

2. fX=n* neN; show that the sequence (x,) is strictly monotonic decreasing and hence prove that 
2. 1f X 2n+1 

3+2 it is convergent. 

3. (a) Is Rolle's Theorem applicable to the function esit in [0, Tt)? Justify your answer. 

Sin x 

3+2 b) Find the value of lim 

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

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

b) Use Cauchy's general principle or convergence to prove that the sequence x where 

2+3 is convergent. 

5 6. Find the maximum and minimum value (if exists) of the function f(t)= 



(7) 
Y2nd Sm.)-Mathematics-GHGE/CC-2)/CBCS 

Group C 

Differential Equation-II | 
Unit 2 

(Marks 5) 

Answer any one question. 

dy 5 
7. Solve: (x+a)- -4(x+a)+6y =0. 

5 8. Solve the Partial Differential Equation (y-z)+(x)=*-y. 

Group - D 

[Vector Algebra] 

Unit 3 

(Marks :5) 

Answer any one question. 

9. A particle being acted on by constant forces (4f +-3k) and (3 +j-k), is displaced from the point 

5 

i+2j+3k to the point (5î +4-k). Find the total work done. 

o by vector method, that the perpendiculars from the vertices of a triangle to the opposite sides are 

concurrent. 

5 

Group E 

[Discrete Mathematics] 

Unit 4 

(Marks: 30) 

Answer any three questions. 

(a) Prove by Mathematical Induction 
n 1 neN. 

5+5 (2+1)(2n +3) 3(2n +3) 

(6) Find all positive integral solutions of 2x + 3y = 50. 
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12. (a) Solve the following system of congruences 
*=l (mod 3) 

X=2 (mod 4) 

x=3 (mod 5) 

5+5 b) Find a Round-Robin tournament schedule for 5 teams. 

13. (a) Find the remainder when 732 is divided by 5. 
5+5 (b) Using Wilson theorem prove that 18! + 1 is divisible by 23. 

14. (a) If god(a, b) = 1, then prove that gcd(a + b, a?- ab + b) =1 or 3. 

S+5 (b) If p is odd prime, then prove that 1- +2P +3P-l +.+(p-1) = -1 (mod p) . 

15. (a) By Boolean algebraic method, prove that, (a+ b) = d'bB. 

(b) Construct a switching circuit which represent by the Boolean expression: xyz t yz +y'z+* 
Simplify the switching circuit. 5+5 
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