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

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

DTTE TR T e

frert - =
(@ = v0)

3| Afbe Gag fee o ¢ %50

(=) {%} 'ﬂﬂ?ﬂ’fﬁﬁ sfdw W F (greatest lower hound) =5

() = (W1 (30 (%) 97 @FTAN0Z 7 |

@ D (0" e
n=1

(@) wfewdl (o) wewrE (3) FHwena (AT (B) WHTeE AT |

X
¢ i c
(57 lim —=
x—p X

(@) o (@) 0 @)1 &) ==

a‘zy dy

(@) —=+—=—-6y=¢"" Ggae F@d C. F,. &
s dx
@) G +Cpe™ (=) G +Cre "
@ C™ e (%) «ufm @rHE g

(&) z=(x + al(y | b) uiewal (9IS g 922 b ToFEs T (0 TrfE wwEmem FAFE (partial differential
equation) #l1€%1 AITA, 6 =5

B2 @) Z=-2
&x & e
@ z_ 0z 62 (%) <7 @e a9 |

éx &y
Please Turn Over



(M(2nd Sm, ;-Mmemrfcs-ccrc;ﬂycscs] (23

21

-

(6) [a?+e_?+9£] FEh (-5?+2}+ﬁ.€{] (5%2 8 #=12= (collinear) T3, T3

(F a=b=1 =D a=-1556=3
@ a=3b=9 &) == ==

(® d=2+2]-k am 5 =37+ 4f (592 == oy o

(= 0 = ;
@ E ®) == @ |

(@) = 730 = 4 7 el T 2, ©rA TyeTeE 2=
@0 (=1 (32 (%) a7 @S =
@) 9+ 6y=1,43 Diophantine 7T3=«5z F= {solution) =iTg

(@) FaFmE 9w fh (=) &
(@) «foe 77 &) <2 =T

() To77 e (,\r4.~)r'_:|"+[:r+y"]Ir
(@ y @M x @ 1 &) x-97 5e 72
feorm - =
Differential Caleulus 11
(T - 3)
(3= - )
- fom® =02 Tez v

o {4,’:4} -7 T (7RG ) —

&,

(3) Faadam R
(#) Tz 71fF Tp s
(o) =fess) fert, IfE w==tiz |

o=

Ar
[ ¥

() 0T BT 2 TEGRALS = (Allernating series)

s B T |
(=) 1—5_-2—+3—2—4—2+ ----- =ififoz wfewde «F= =121 2+




(3) EH(M Sm. )-Mathematics-CC !GE—ﬂCBCE]

81 (F) Rolle-e% Eatoas Bge =121

T A —
(%) ‘@~F TR TR A lm £ =% g wfeg 7 (exists finitely) 73 €t €3 F1 (limio) Fiefy
T— X

S 549
¢l x-€3 Wiw 79 ==, @ ) = 207 + 322 — 12x + 1-92 53W wEE uER W 990E a9 I U4 o1

WGl WeE == w+3

¥| Lagrange-3 =€Ee o247 T § = 2xy - yz + )42 =f%e AW BT o3, @I oz = &4

wEieq €% RwrE 543 523 7 =9= W T F ¢
fepet - o
Differential Equation I1
(Z=f5 - 3)
(T : @)

T OFF ATHE TEA Ae |

4

q| f‘i-;imy:nw FREETE WRUW WWWEE 4R SR Seeesl iy e, @i
dx

#0)=0, Wa)=0,).a>0 .
¥| Lagrange3 #% ¢ 3 7o4= =3 2
> - = az
P}"+-§'-"‘-'=13‘-"“(.\'1—_1",‘1n'e p=—oand g=— ;
| = o
et - w
Vector Algebra
(ZBFB - 9)
(FH : @)

G- 91 AtEa Ted we |

3| (ST 2EECE 299 T ® F-FF TS A ABC-93 (FTE ¢ = a cos B + b cos A, @A H=ef svkre
wafzE | @

0| $T TN 47 +2] 43k e i+ ok TP +2) T Q@ 2 - [+ 3k THwre o=l i AR UG | TG

TR FEF wREme == &

Please Turn Over



(M(2nd Sm.)-Mathematics-CCIGE-2/CBCS | (4)

33l

ey

b1

281

2l

fewr-s
Discrete Mathematics

(ZEfE - 8)

(A= = o6)

(T-(FIT feals 2=z Tag wre |

(%) 2Ters 7= 0 2 1927 T ewe T, 107 < 107 + 1 e 3w Ferm

() 4 d|a9atd|c, @A a, ¢, d 9T *fH, o= 209 91 (@, gcd[g,g] =5gcd{a, e}l G+
() M n aF gargs R 9ag nd + | @2 T wean o, O o St @ on = 1.
(4) =T congruence-&FR ¥oE FaRe Foe=m 5T T3 ¢

x=2(mod 3)

x =3 (mod 4)

x=4 (mod 5) G+

(%) 929 218 + 918-cs 17 faia &9l 521 =7, ©==1 Farmet's little theorem I@=4 F17 wIs0E 7 =0t
() F= 7% T gwag UPC-T 7= = at 2 8901030114519 @+

(%) =8 772 <3 Round-Robin tournament 527 =731 |
() (x+y+2)(xy+x'z) TFE AAFHOLS Disjunctive Normal Form (DNF)-4 Tl =31
x, y z AR W a+a

(F) Wilson-93 T« @0

G(260) 99 |1 |
() <=t e 7 ffid w0 @6 @2 o B w132 (3+8)+a
A|B|C|E
BEBERE
1|1]0]|1
1|{o|1]0
1{ofo]|1
g|1j]1|1
011100
0jo|1 1
olo|o]1




(5) [Hf)'ndSM.)-M'M‘&emaﬁcs—CC‘IGE—Z!CBCS}

[English Version]
The figures in the margin indicate full marks.

Group — A
(Marks : 10)

1. Choose the comrect alternative : 1=10

(a) The greatest lower bound of the sequence ;%} is
() = (1) 1 (m)0 (iv) None of these.

x
(b) The series Y (~1)"

n=I
{i) is convergent (ii) is divergent (iii) oscillates finitely (iv) oscillates infinitely.

x

(©) hm & =

r—ro X

() = (i) 0 (i) 1 (iv) undefined.

(d) The complementary fumction (C_F.) of the differential Equatiun :, fx 6 y=e4" is
@) G +Coe™ () Cie™* +Cae™ "
(iii) IZ']e‘sr +Ce " (iv) None of these.

(e) The partial differential equation formed by eliminating the arbitrary constants a and 6 [rom the
function z=(x+ al{y + b) is

&z &z & o=
o L o .
U aa @
(i) Z —,.E..E (iv) None of these.
dx oy

() If the vectors (af +6) -91:} and ‘—53 +2] + bkn) be collinear, then

6) a=§=1 (i) a=-15,56=3
(i) a=3.b=9 (iv) None of these.
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(2) The angle between the vectors @ =27 + 2}—5: and F:EF—-}+4.’; is

i 0 ()

wa |

(i) -:-;E (iv) None of these.

(h) When 739 is divided by 4, the remainder will be
(i) 0 (i) 1 (iii) 2 (iv) None of these.
(i) The Diophantine equation 9x + 6y = 1 has
(i) only one solution (1) two solutions

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

r

(j) In a Boolean Algebra (:r+y‘j'+(x+_y") is equal to
() y () x (i) x" (iv) xyp.

Group - B
Differential Calculus 1I
{(Unit — 1)

(Marks : 15)

Answer any three questions.

4n+3
In+d

(i ]

. Consider the sequence { I Examine —

(a) whether it is monotonic increasing or decreasing
{(b) whether it 15 bounded above or below

(c) state whether it is convergent with justification.

3. (a) Define a Alternating series.
(b) Examine the convergence of the series
1 1 1

1——+—.}——,="" .....

2 3 4

4, (a) Statec Rolle’s theorem.

Jm — x — " -+ . -
(b) Find the value of "¢’ so that lim E_ZC X cwiate finitely and also find the limit.

-
x—0 -

R

corresponding maxima or minima of the function, if exists.

2+2+1

243

Find at what values of x the function f(x) = 2v3 + 332 — 12x + | has maxima or minima and find the

3+2
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6. Using the Lagrange™s Method of undetermined multiplier, find the stationary point of §= 2(xy + yz + zx)
subject to 3= = @ 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

—+ap=0, H0)=0, Wa)=0.1.a>10. A
P

8. Solve by Lagrange’s method :

py+qx=.!:_1:1(x: = ’ where p=— and g=—

SO
&
L

Group — D
Vector Algebra
(Unit — 3)
{(Marks : 5)

Answer any one question.

Prove (by vector method) that in any trnangle A4BC, ¢ = a cos B + b cos 4, symbols having usual
meanings. 5

10. A particle, acted on by constant forces 47 + 2}+3£ and :H—}+£ is displaced from the point

ey

+2jto 2i—] +3k. Find the work done by the forces. o

Group — E
Discrete  Mathematics
(Unit — 4)

(Marks : 30)
Answer any three questions.

11. (a) Prove that 3 divides 10" = 10" ' + 1, for all natural numbers n > 1.

/
(b) 1fd|aand d|c, where a. ¢, d are positive integers, then prove that ged| g. §]= % ged(a, ). 545
\ )
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12.

13.

14,

(a)
(b)

(a)
(b)
(a)
(b)

(a)

(b)

[
i

If # is a positive integer such that #* + | is a prime number, then prove that #
Solve the lollowing system ol congruences :

=2 (mod 3)

x =73 (mod 4)

x =4 (mod 3).

Using Farmet's little theorem, find the remainder when 218 + 918 i5 divided by 17.

Is 8901030114519 a correct UPC [or some product?

Find 2 Round-Robin tournament schedule for 6 teams.

FExpress the Boolean expression (x+ p+z)|xv+ ,w;'z} in DNF in the variables x, », =

State Wilson's theorem.
Find §(260).

Construct a logic circuit which would satisfv the truth lable :
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