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MATHEMATICS (General)
Paper Code : II - A & B
[New Syllabus]
(Supplementary)

® Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper III-A (MCQ) and III-B (Descriptive).

Subject Code : |III

A

&

B

Important Instructions
for Multiple Choice Question (MCQ)

Subject Name :

¢ Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [i.e. (A), (B), (C), (D)]. Only one
of these alternatives is “CORRECT” answer. The candidate has to write
the Correct Alternative [ie. (A)/(B)/(C)/(D)] against each Question No.

in the Answer Script.

Example — If alternative A of 1 is correct, then write :

1. — A

® There is no negative marking for wrong answer.




MBI ST TR (MCQ) T Sred [Hrwetiaent
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i@ — (W Paper II-A (MCQ) €% II-B (Descriptive) |

Subject Code : |III|A |&|B

Subject Name :

o HATHIR SR AT (MCQ) Ten fire =1 2l e vl 363 i
Ted, TAFW (A), (B), (C) &R (D) I (e Az | AN O TeEw
FATF (A)/(B)/(C) /(D) s Rewiloee 2% 799 Sradvig Teqcd foidre
@I
Twimmd — M 1799 AR IS VeI A 2¥ OF IS X ¢

1. — A
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Paper Code : II - A

Full Marks : 50

Choose the correct answer.

Each question carries 2 marks.

1
®) _2(e2X+1)+c
B) — L .
2(e2’C+1)
]
© 2(e2X—1)+c
1) J S
2(e‘ZX+1)
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dx

sin® x +b? cos

2

.
a2

(A)

X

b
—tan | —tanx
ab a

+c

—tan
ab

+c

(B)

a
—tan x
b

1 (b
—cot™ | —cotx
ab a

+c

©)

(D) None of them
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; j‘ dx B
' a’sin’ x +b* cos’ x

(A) —tan”! (étan X

Ltan_1 (ﬁ tan xj +c
®) 2 b

4. The value of II, [(4x2 —y2 )dxdy
v

where V' is bounded by y=0,x=1y=x is

(A) 8r*

B) o+ -

© T+

O =%
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4. = el 9 .”4/(4xz—yz)dxdy
v

@A V @46 y=0,x=1,y=x @ A<=
(A) 8r*

T

3
B) I

3 n
C) —+—
©) 5

V3

T
(D)6§

2

5. The circle x* + y* = a? revolves round the x-axis. The area of the surface

generated is—
(A) 4na’

(B) %naz
© %naz

(D) 4na’
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5. X2+ =’ el x-SICHA ACATF (A | OE S FOET CFghe]
(A) 4na’
(B) iTcaz
4
© Tra’
3
(D) 4na’
6. The integrating factor of (2x2 +y+ x) dx + xydy =0 is—
(A) logx
(B) -
X
C) e
(D) x
6. (2x2 +y2 +x)dx+xydy =0 ARSI ANFeT BolF TAT—
(A) logx
(B) -
x
(€) e~
(D) x
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1-2x

2
X

. . d :
7. Solution of the equation d—y+ y=1Iis—
x

(A) y=x (1 + Cel/x)
B) yx? =1+Ce"”
(©) x=y2(1+Cel/x)
(D) None of these

dy 1-2
7. L2y =1 il i g —

dx X

@A) y=x"(1+Ce")
B) yx? =1+Ce"”

(©) x=y2(1+Cel/x)
(D) @IS =
d’ dy 5

8. The degree of the differential equation —;}— 2x—=—=-y=x" is—
dx dx

(A) 2

B) 3
©€) 1

(D) 0
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d’ d
8. 9 —2x ) = x o RRaa Al Z@—
dx dx
(A) 2
(B) 3
© 1

(D) 0

9. Particular integral of (D2 + 1) Y =C0S2X is—

(A) xe

(B) xX+ex

Q

(C) —lCOSZx
3
1 .
(D) —§s1n2x

9. (D2 + 1) ¥ = c0s2x~47 particular integral 23—

(A) xe
(B) ex +ex

(C) —%cos 2x

(D) —%sin 2x
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10. Orthogonal trajectories of r=a(1-cos6) is—
(A) r=c(1+cosH)

(B) r=c(l-cosb)
© r—c(1+sm9)
(D) r=c(1-sin6)

10. r=a(l1—-cos6)-47 orthogonal trajectories 21—
(A) r=c(1+cosb)
r=c(1-cos0)

(C) r=c(1+sin0)
(D) r=c(1-sin6)

11. The number 0.005723 when rounded-off upto three significant digits

becomes —

(A) 0.005

(B) 0.00572

(C) 0.006

(D) None of these
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I1.

12.

12.

13.

0.005723 4G three significant digit @ round off T (A6 TE—

(A) 0.005

(B) 0.00572
(C) 0.006

(D) @2 w7

1
The percentage of error in x, = 0.333 when X7 =7 is —

(A) 1%
B) 0.1%
(C) 10%
D) 0.01%

3

1
x, = 0.333-49 percentage error, IIq X7 =, (I—

A) 1%

B) 0.1%

(©) 10%

(D) 0.01%

Which of the following is true ?
(A) A+V=AV

AV
A+V=——-—
(B) v 2

AV
A+V=—+—
© via

V A
D) A+V=—-=
AV
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13. G0 & (I 7o) 2

(A) A+V=AV

AV
A+V=———
(B) v 2
AV

C) A+V=—+—
© V A

vV A
A+V=———
(D) I,

14. The n™ order difference of a polynomial of degree n is —
(A) zero
(B) a polynomial of degree n

(C) constant
(D) a polynomial of degree (n — 1)

14. n™ degree polynomial-&4< n™ order difference 2e1—

(A) T
(B) <=0 n-f&f& polynomial
(C) &=

(D) &% (n — 1) T8 polynomial
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15.

15.

16.

4 1
The value of the integral I e*dx, by Simpson’s 3 rule if e = 2.72,
0

2 =739, &3 = 20.09, ¢* = 54.60, is —
(A) 54.4
(B) 55.88
(C) 55.12
(D) 54.95

Simpson % rule SAICT jo4exdx AL T, I e = 2.72, & = 7.39,
e’ = 20.09, ¢* = 54.60, 23 —

(A) 54.4

B) 55.88

(©) 55.12

D) 54.95

Which one of the following is not a convex set ?

(A) X =
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16. aF 0 (SN0 convex (A6 w3 ?
(A) X ={x:x|<4}

B) X:{(x,y):x2+y2£9}
©) Xz{(x,y):2xz+3y2 29}

D) X ={(x,):3x” +4)” <16}

17. The number of extreme points of the set S = {(x,y) X+2y= 3} is—
(A) finite
(B) infinite
©) 0
D) 2
17. S= {(x,y):x+2y=3} 60w baw g 1L 2o T—
(A) A
(B) SR
©) 0
(D) 2
18. The L.PP., Max z=3x +2x,, subjected to x; —x, 20, 2x —x,<-2,
x,%, >0 has —

(A) unique solution
(B) no feasible solution
(C) infinite solution

(D) unbounded solution

Page : 15 of 20



18.

19.

19.

20.

Max z =3x, +2x,, subjected to x, —x, >0, 2x,—x, <-2, x,X, >0 3
L.P.P. o wiitz

(A) e AT

(B) no feasible ¥«

(C) ST e

(D) ST STl

If the primal of an L.P.P. has no feasible solutrion, then the dual has —
(A) unbounded solution

(B) no feasible solution

(C) feasible solution

(D) either unbounded or no feasible solution

IM @I L.P.P.-F Primal-9d no feasible 4« ATH, ©IEC ©IF dual-93
AP

(A) SHNRT AN

(B) no feasible ¥4l

(C) feasible (e

(D) 2T SHRIE S no feasible AT

The number of degenerate solutions to the system of linear
equations 2x; +x, —x; =2, 3x;+2x, +x; =3 iIs —
(A) 3

(B) 2
© 1

(D) 0
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20. CARF ATFIPTR 20, + X, —x3 =2, 3x, +2X, +x; = 3-97 degenerate
STNICAS AR - —
(A) 3

(B) 2
© 1

D) 0

21. If a particle moves in a straight line according to the law s? = 6¢> +4¢+3,
then the acceleration —
(A) is constant

(B) varies as s
, 1
(C) varies as —
s
(D) varies as —
s
21. AWM G0 T 5% = 642 + 4¢ +3 TG TP T (@A 5T, O 916

(A) 35 T
(B) s 2o «ifsaf$e =

(€) SLZ 2R ifzafee =

o

1 O O
(D) 5 Tl ~Afiee =
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22. A particle coming rest from infinity will reach the earth surface with a

velocity —

@A) Jgr
B) \2gr
©) 3gr
(D) 2/gr
22, ST (AT R W1 @3 T Ao @ @9 (=i
@A) Jgr
®) \2gr
©) |3gr
(D) 2/gr

23. The probability of occurrence of any one of the events 4 and B is —
(A) P(A)+P(B)-P(A4B)
(B) P(A4)+P(B)-P(4B)

(C) P(4)+P(B)-2P(4B)

D) P(4)+P(B)-2P(4B)
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23. 4 €% B 9OAM0A @CPICA G5 QBT ASI[] 25i—
(A) P(A)+P(B)-P(A4B)
(B) P(4)+P(B)-P(4B)
(C) P(4)+P(B)-2P(4B)
(D) P(A4)+P(B)-2P(A4B)

24. A coin is tossed 3 times in succession. The probability of exactly two heads
is —

(A)
(B)

(©)

Wi KW o0|w o=

(D)
24, @b @l 219947 foaaia 53 T4l 23| 96 Head €T MBI 261

(A)
(B)

©)

W L oo|Ww oo

(D)
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25. If 4 and B are independent events and P(A): P(B)z , then

N | —

1
4’

P(A+B) is—

N

(A)

(B)
1
© g
7
D) 3

25. AWM A4 9ax B <o WAT 77 g9 P(4)=

P(A+B)-aa I

1
(A) 1

®)
1
© 3

(D)

0|
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2020

MATHEMATICS (General)
Paper Code : II-B
(New Syllabus)
[Supplementary]

Full Marks : 100 Time : Three Hours

The figures in the margin indicate full marks.

Notations have their usual meanings.

Group-A
(20 Marks)
Answer any four questions. 5x4=20
1. Evaluate 113;6'

\V]

. Evaluate fﬂl cot™1(1 — z + 2%)dx.

w

. Evaluate [;" e “dz and [;° ej,iil.

W

Evaluate | fob xy(2? + y*)dxdy.

5. Show that fol z3(l—z)ide = &,
6. Find the area bounded by z-axis and the curves y? = 4ax and 2%+ y*> = @ in the first
quadrant (a > 0).

Group-B
(10 Marks)
7. Answer any two questions. 5x2=10

a) Solve (D? — 3D +2)y = <+ p

d
dr’
b) Find the orthogonal trajectories of the family zi + y% . a%, where a is a parameter.

¢) Solve (z — y*)dx + 2zy dy = 0.
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Group -C
(20 Marks)
8. Answer any four questions. 5x4=20

a) For two arbitrary events A and B defined on the event space S, show that

P(%);ﬁL—%%%,PQD%O.

b) Determine the value of the constant K which makes f(z,y) = Kay(0 <z < 1,0 <
y < x) a joint probability density function. Calculate the marginal density function.

c) If X and Y are random variables, prove that E(X +Y) = E(X) + E(Y), (assuming
all the exceptions exist).

d) Four points are chosen on the unit sphere. What is the probability that the origin lies
inside the tetrahedron determined by the four points?

e) If the lines 4x + y = 52 and = + y = 32 are the regression lines of z on y and y on z
respectively, then obtain the correlation coefficient.

f) Determine the regression line of Y on X from the following data:

X[(1[3[4]6|8|9|11 |14
e e e ]

Group-D
(15 Marks)
9. Answer any three questions. D) 1o

a) Calculate the value of fol 1Jrﬁdﬂv by Simpson’s %—rd mleforml=iihioh

b) Calculate the value of fll_';(a: + 1)dz correct to two significant figures, taking six in-
tervals by trapezoidal rule.

c¢) Explain Newton-Raphson method for computing a simple real root of an equation

o

d) Using the method of bisection, compute a root of 2* — 4x — 9 = 0, between 2 and 3
up to three significant figures.

e) Find f(2) by using Lagrange’s interpolation formula:

z |0|1] 5 | 7
Flx) [ 1] 2] 146 | 386
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Group - E
(15 Marks)

10. Answer any three questions. 5x3=15

a) Prove that the dual of the dual of a given primal is the primal.
b) Solve by the simplex method

Max Z = 3x1 + 224

subject to
21‘1 + 29 S
T+ 3I2 S 6
T, = 0.

¢) Write down the dual of the following LPP
Min Z = x1 + 323
subject to

3
|
5)

0, x9 is unrestricted in sign.

$1+I2

IV IA

21’1 — X9
1 + 22,

€

v

d) Solve by the graphical method

Max Z =4x + Ty

subject to

20 + 5y < 40

r+y < 11

Vs

z,y =2 0.

e) Solve the following assignment problem:

[ II III IV

Ao s el h]
B|5 10 7 8|

Cl|12 14 13 11

D 8 15 11 9
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Group-F
(20 Marks)
Answer question no. 11 and any one from the rest.

11. The velocities of a point at (z,y) parallel to the axes of x and y are u+ ey and v+ ex
respectively, where u, v, e are constant, show that the path of the point is a conic. )

12. a) A particle moves in a straight line under a force directed towards a fixed point
in it varying as (dz’stance)_%. Show that the velocity in falling from rest at infinity to a
distance a is equal to that acquired in falling from rest at a distance a to a distance §.

b) Determine the cross-radial velocity and acceleration components of a particle moving
in a plane curve. 7+8=15

13. a) A body of mass (m; + my) is split into two parts of masses m; and my by an

internal explosion which generates kinetic energy E. Show that if after explosion the parts
2E(m1 +m2)

mimg

move in the same line as before, their relative speed is

b) A particle is projected vertically upwards from the earth surface with a velocity just
sufficient to carry it to infinity. Prove that the time it takes to reach a height h is

) )

where R is the radius of the earth. 7+8=15

BEICSI

e - =
(N : 20)
@ (@I oI 24T Ted e 5x4=20)
* d
1WA e |
JI1+x

el

2. Wi faefa 359 - Cot_l(l—x+x2)dx
Jo

(® 0O

x * dx
3. M g s | e dx u‘l?I‘{J. -
Jo 0 e +1
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a pb
4. Wi 97 37 - .[0 jo xy(x2+y2)dxdy

! % 3 3n
5. A8 (@ I l-x)2dx=—
i ox (1=x)2 dx 128

6. Xx-IF @Ry’ =4ax GR x>+ y* = o’ ITSER B LN AW AN CFCAT GRS o
*q (a>0)|
et - 9
(9 : 10)
7. @ (I 6 20eE T WS 5x2=10

(a) A 9 (D2—3D+2)y:M,DEi

2 dx
2 2z 2
(b) x3+y3 =a3, @A a T G0 ARABOF, IETRT ARQEE TIRNAT Ge e
el =11

(c) Y 9 (x—yz)dx+2xydy:0

et - ot
(N @ 20)
8. (@ I pIEAM Urew T wis : 5x4=20
(a) T S-9 FRSWRS @RI Yo 2RIN© WOl 4 4R B-9F &) (Me @
P(%)z _%,pu)io
(b) K &IF03 3 e 379, Ace

f(xy)=Ky(0<x<1,0<y<x)
@b Joint probability density function TG S| Marginal density function- {6 <7 F<1
(c) M X @R Y AT ARSI bo1 27, ©r2et amie 9 E(X +Y) = E(X)+E(Y),
(IS CFG [OIC) |

(d) 93 IPNLT G Il Toltg @it 56 &y (emt =o71 @3 vl iy =t sifds
POBAHE OIS [ SRE AT AR ey 3931 |
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10.

() AM 4x+y=52 AR x+y =32 A YO IANFCH x-IF p-97 T R -7 x-IF
Tolq ATt o132, OIEtE correlation coefficient e 55|

() &€ O (AF V-93 X-93 T fRresie 1izs e 321

X|1{3[4]6[8|9]|11|14
Y |112]|4|4|5]7]8]|9

e -1
15)
@ @il foafe 2w Tex wis ¢ 5x3=15

1
1+7x2

| 1
(a) Simpson’s g-rd BRI a] .[0 dx -7 T e 37, @A 7 = 0.251

1.2 X

P 1.6 1
(b) kf-'z‘ significant figure *¥®, T interval I GifPieTeie FRIGR TN (x+—j dx -&9

e s 541

(©) f(x)=07Srace g Aaiae e Ao Mol T (F0q WChA-y Amfels it |

(d) faee s@foq M x° —4x—9=0 ANFAET 2 G 3-GF T G0 e sy 59 fou
significant figure 7%

(e) TUIICAEG THRCAICEI Feas AR f(2)-99 A= e 51|

X 0|1 5 7
f(x) 12146 | 386

et -
(S : 15)
@ @Il foab et Tex wis 5x3=15
(a) =Y I @, G0 TS AR TAERE TARD oe S |
(b) TTICeis “afon AR AN T |
Max Z =3x; +2x,

subject to
2, + x, £5
x + 3x, <6
X%, 20
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(c) ffeifee L.P.P. o5 WaleT (o1¢

Min Z = x; +3x,

subject to
X+ x < 3

x, 20, x,-a3 oz Mg T4 @3
(d) lba “Mheq T AL 5 -
Max Z =4x+7y

subject to

IA

40
11

2x + Sy

IA

X + y
Y
X, Yy

vV v
S

(e N o)

(e) i SyEaTs FemTa AT 39 ¢

I I 0o Iv
10 12 9 11

12 14 13 11
g 15 11 9

O O = x

e -5
(N : 20)
11 T 4087 Teq Wi 3R Y (AF @@ a0 AT Ted 7S |

1. @3 /E (x,y)-O x-SCFT G )-CFT AN SfOCI9 INPCN u+ey GR v+ex,
@I u, v, e T8 &3 | (e @, Reyiva aifosiy gafo *Fovm |

4
12. (a) <6 T @0 AR [T G0 Falkmg odfs (FErex) 3 Saite @b e AN
o | e @, FAT SR [ " (A R S aiferael, R q-mEeeR

=3 s (AT %WWWNWW|

(b) IFTGETE AL ARG GIH6 N GA-([GNT Sl @32 GRCeR Seiesfer ool w2
7+8=15
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13. (@) (m+m,) S @6 @ Sergd [REFRCE 0T m, 998 m, O g6 okl Kow 21
IF T E oifoxileE Seoi 271 e @, I REFRER «F 93 sexigfe od@ el 38

2E(m1+m2)
- |

mym,

@A SN B, ©IFE ©Ivd e aiferast 2@

(b) I FUEF T2 (AF AR TF SN AT Toge oISt AZII (RIST Za7 | efwlel
39, h THOR (ARITS 227 TN NI

3
1 2R (1+ﬁj2_1
3\ ¢ R

@A R 2o1 5| e | 7+8=15
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