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P-TI (1+1+1) G /20 (N)

MATHEMATICS (General)
Paper Code : II - A & B

[New Syllabus]

Important Instructions

for Multiple Choice Question (MCQ)

® 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 :

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.

I

A

&

B

in the Answer Script.

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

® There is no negative marking for wrong answer.
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Paper Code : II-A
Full Marks : 50 Time : One Hour
Choose the correct answer.

Each question carries 2 marks.
/4
1. If 7, :Io/ tan” x dx, n € N. Then the value of /,,,+1, is —
1
A) —
n

1
® G

B 2
© )

/4
S| WM Inzj-o/ tan" xdx,ne N =T [, ,+1, 99 F T —
1
A —
n

1
n+1)

(B)(

B 2
© =
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0 2
2. The value of the integral Io e Xdx is —

(A) 2

B) 9
(O
D) 12

0 2
3 jo e Xdx @ ANFEHF e ToT —

(A) 2

B) 9
€) 5

(D) 12

2
3. The value of the integral I_1|1—x| dx is —

(A) 2

B) 0
©) -2

(D) 572

9 | Jj|1—x|a’x g3 ANTEAOF e To] —

(A) 2

B 0
(C) -2

D) 52
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4. The differential equation of the family of circles touching the y-axis at the origin
1s —

81 y STH(F o T o F(H N JSTZH SFe] AP0 261 —
(A) x* +y2 —2)@/(%) =0
(B) x* +y +2xy d—y =0

¢
©) -y +2xy(
(#)-

5. An integrating factor of x%+(3x +1)y = xe * is —
x

(A) xe**
(B) 3xe"
(C) xe*
D) x’e*
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| x%+(3x+l)y:xe_2x a7 3fBafe wge 2o —
x

(A) xe**

(B) 3xe*
(C) xe*

(D) x3 &~

2
6. The general solution of the differential equation d—;}— 3d_y

+2y=¢" IS —
dx dx 4

(A) ce” +cye® —xe

(B) ce” +ce™ —xe

(C) ¢’ +ce™ —xe

(D) c¢e* +c e’ —xe*

2
Y d—f—3d—y+2y=ex TR AP AR FNA0 2o —

dx dx
(A) e’ + 0263 Y —xe*

2x 2 x

B) e’ +c,e —x"e

(C) ¢’ +ce™ —x'e

2x

(D) ce* +c et —xe*
1 2
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7. The probability that at least one of the events 4 or B occurs is 0.6. If 4 and
B occurs simultaneously with probability 0.2, then P(Z) + P( E) is —

(A) 1.2
(B) 0.2
(C) 0.8
D) 1.0

9] A S B TBEATTF F0 Goel Toid AN Z67 0.6 1 IM 4 @32 B GFANL
oI TSR 5T 0.2 O P(Z)+P(E) -7 W T —

A) 1.2
(B) 0.2
(C) 0.8
D) 1.0

8. If x and y are uncorrelated random variables, then Var(ax+by) is equal to —
(A) a var(x)+b var(y)
(B) a’ var(x)+b* var ()
(C) a var(x)+b var (y)+2ab
(

(D) a* var(x)+b> var (y)+2ab

v | M x GR y SOTHE T ST T, OIRCT var (ax + by ) G [ I —
(A) a var(x)+b var(y)
(B) a’ var(x)+b* var ()
(C) a var(x)+b var(y)+2ab
(

(D) d? Var()c)+b2 var y)+2ab
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9. Let X have a binomial distribution with parameters n and p, where n is an
integer greater than 1 and 0< p <1. If P(X =0)=P(X =1), then the value
of pis —

1
n—1

(A)

n

B)

n+1

(©

—

(D)

nE
1+nn1

Sl n GR p AEIRGE 77 X 93l faviv [CBRTG= Sepie S @A 7, 1 (A
T APRAN 1 G 0< p<] 1AM P(X=0)=P(X =1) T, O p 4 1§
2T —

(A)

B)

(©

(D) :
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10. Which one of the following is not a measure of central tendency ?
(A) Mean
(B) Median
(C) Mode
(D) Skewness

so| [ERRS (@GR @R g7y s{fawiel 3 2
(A) Mean
(B) Median
(C) Mode
(D) Skewness

11. If % is represented approximately by 0.8333, then the relative percentage error

1S —
(A) 0.04%
(B) 0.02%
(C) 0.004%
(D) 0.025%

531 2 -G W S 0.8333 @il fHelfe 2, weefre *ror @b 2 —
(A) 0.04%
(B) 0.02%
(C) 0.004%
(D) 0.025%

Page : 9 of 30



2
12. The value of (%} xz, taking =1 is —
(A) 2
B) 3
O 1
D) 4
2
syl h=1 3, {%} x? €T T I —
A) 2
B) 3
©) 1
D) 4

3 1
13. The value of the integral Io (2x—x2)dx, taking 6 intervals by Simpson’s grd
rule is —
(A) —0.125

B 0
(c) 0.125

(D) 0.140
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59| 6 S Gl jj(Zx—x2)dx TR PP @ gorH =z =il

5afe w9 2@ —
(A) —0.125
B) 0
(©) 0.125
(D) 0.140

14. An iterative scheme for finding the square root of a positive number N by using

Newton-Raphson method is —

1( N)
(A) xn+1 = E szn + x_)

1
(B) Xl =5 [xn + xn]
2 N

MLE A

(C) n+1_2L n X,
1 N

(D) le+1 :Ekxn—i_g
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38 | [IEGT-I Ao I IR G0 LT A N9 IR [ (@ I
o) G SIS Aw(© 2o —

1( N)
(A) xn+1 = E szn + x_)

1
(B) Xnl =5 [xn + x_nj
2 N

i
(C) Xn+l _ELXn +—

(D) Xnt1 =l(xn +—
2 L x>

n

15. The number of basic feasible solution(s) of the equation 2x; +3x, —x3 =6 is—
(A) 0

B) 1
© 2

D) 3
SE1 2x,+3x, — X3 = 6 FAFAA0A LT TERY AN A2 267 —
(A) 0

B) 1
(C) 2

D) 3
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16. Given the LPP :

Max Z = 10x; +15x,
subjectto x; + x,>2
3x,+2x, <6
X, %, 20
The optimal value of the objective function will be —
(A) 30
B) 20
(C) 50
(D) 45
Su| 2ng LPP fore :

Max Z = 10x; +15x,
subjectto  x;+ x, =2
3x,+2x, <6
X, %, 20
T HIH (objective function)-9d AEET T ZF —
(A) 30
B) 20
(©) 50
(D) 45
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17. If the k-th constraint of a primal problem is an equation, then the A-th dual
variable will be —
(A) non-negative
(B) non-positive
(C) unrestricted insign
(D) zero

va| A G AR TEER k-oF Fwe! G0 AP 27, O £-OF TAA
vl R —

(A) YR =T
(B) ¥=ISre =

(C) forza o wfvafze
D) ¥

18. The number of extreme points of the convex set S ={(x,):|x| <1, |y|<1}is —
(VY
B) 2
© 4
(D) infinite

N S={(x,y):|x|$1,|y|$l} Tear (A ba RME AT Zo1 —
A) 0

B) 2
©€) 4
(D) S
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19. A particle describes a simple harmonic motion in a line with 2cm as its
amplitude. Its velocity when passing through the centre of oscillation is 12 cm/
sec. Then its time period is —

(A) /3
B) n/4
(C) n/6

(D) n/8

391 2cm RWIF 72 36 @ G AR AFeT @ieTaifore sifeRllet | et
&% @ AneTF 7T 339 Sfer@el 2T 12 cm/sec | OIEGET 289 (Moo 309 —

A) 7/3
B) n/4
©) /6
(D) n/8

20. A force acting on a body of mass 5 Ib. changes its velocity from 30 miles/hr
to 45 miles/hr. Then the impulse of the force is —

(A) 120 poundal sec
(B) 110 poundal sec
(C) 90 poundal sec

(D) 100 poundal sec
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R0l 51b. ©FF @6 IWF THF GF I AT FACE, 3209 9IfS@9 30 miles/hr
(ACF 45 miles/hr #IFATS® 27| OIZCeT A= impulse BE& —

(A) 120 NTTF TS
(B) 110 *TTH TS
(C) 90 TSI FTFS
(D) 100 *NTTF IS

21. A particle describes the parabola p? = gr under a force which is always

directed towards its focus. Then the law of force is given by —
(A) Pocr™
B) Pocr?
(C) Pocr™
(D) Pocr”!

33 | @36 I G T SR WEge p° = ar FHACR MR [ A wIfkqren
aifer sfeyal f@asiE, o= @ 99 2| —

(A) Pocr™
B) Pocr
(C) Pocr™
D) Pocr
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22. A wheel makes 200 revolutions per hour. Then its angular velocity in radians
per second is —

(A) /9 radians
(B) /6 radians
(C) n/3radians
(D) =/12 radians

33| @36 B 9o BT 200 IF (AT | O ©FF (FI9F @9 (angular velocity)
@ ofe Eeate 2@ —

(A) /9 @A
B) =/6 @&l
©) n/3cfE
D) =/12 @A
23. The general solution of x? %_sz_y+9y =0 1s —
x

A) (c1 + czx) e

B) (cl+c2 lnx)x3
© (cl+czx)x3

3

D) (¢ +c;Inx)e’
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2
29| xzilj—;}—Sx%+9y:O SRFE ANFATF AL TG 2 —
X X

A) (¢ +epx)e™
B) (¢ +c, Inx)x’
(©) (¢ +cx)x’
D) (¢ +c, Inx)e”
24, 1f 1, = [ " sin xdv, (n>1), then —
@A) 1,=n(Z)"" +n(n-1)1,.,
®) 1,=n(2)" =n(n-1)1,
©) 1,=n(2)" +n(n-1)1, ,

D) 1, = ”(%)n —n(n=1)1,,

381 M 1, =J.;/2x” sin xdx, (n>1) ¥, SEE —
@A) 1, =n(%)" +n(n-1)1,,
®) I, =n(%)" =n(n-1)I,.,
©) 1,=n(%)" +n(n-1)1,.,

D) 1, =n(%)n—n(n—l)ln_1
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25. The numerical value obtained by applying the two-point trapezoidal rule to the

1In 1+x)

integral I dx 18—

(A) %(ln 2+1)
1
B) 7
1
(© F(In2-1)
(D) %mz

1In( 1+x)

qm@ﬁﬁ@ﬁﬁf@ﬂwa—mﬂwf x AN ALITS 3

6| —

(A) %(ln 2+1)

N | —

B)
1
(€) E(ln 2-1)

D) %11’12
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P-TI (1+1+1) G /20 (N)
2020

MATHEMATICS (General)
Paper Code : I1-B
[New Syllabus]

Full Marks : 100 Time : Three Hours

The figures in the margin indicate full marks.
Notations and symbols have their usual meanings.

Group - A
(20 Marks)

Answer any four questions. 5x4=20

1. Evaluate J‘&dx.

sinx(1+ cos x)

T
2. Evaluate j04 tan® x dx .

3. Show that the integral jof sin xlogsin x dx converges and find its value.
12

4. Evaluate _”(x2 + Zy) dx dy
00

T
5. Show that .[02 sin® xcos* x dx = %

Page : 20 of 30



6. Find the area of the region bounded by ,* = x, the y-axis, y=3 and y=6.

Group - B
(10 Marks)

7. Answer any two questions : 5%2=10

(a) Show that the family of confocal conics
2 3
+ =1
a+L b+

is self-orthogonal, where a, b are constants and ), is a parameter.

(b) Solve the differential equation x* vdx —(x3 + y3 )dy =0

2
(c) Solve the differential equation d—;} - 2d_y+ y=x%e. 243
dx dx
Group - C
(20 Marks)
8. Answer any four questions : 5x4=20

(a) For two arbitrary events 4 and B, show that
P(A+B)=P(4)+P(B)-P(4B)

(b) Determine the value of the constant k& such that

kx(l—x) for 0<x<1,
f(x)=
0 elsewhere

1
is a possible probability density function. Compute £ (X > 5) .

(c) For any two random variables X and Y, prove that
[E(xY)] <E(X?)E(r?).
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(d) If X is a random variable, find the correlation coefficient between 2 ¥ —3
and y +2.

(e) If the lines of regression of y on x and x on y are respectively
3x+2y=26 and 6x+ y =31, find the correlation coefficient between x
and y.

(f) For random variables X and Y with the same mean, the two regression
equations are Y =gX +b and X =aY +p, where a,b,a and B are

constants. Show that é = 1—a
l1-a
Group - D
(15 Marks)
9. Answer any three questions : 5x3=15

(a) If the third order differences of f(x) is constant and f(-1)=-1,
£(0)=0, f(1)=1, f(2)=8 and f(3)=27, find f(4) using difference
table.

(b) Find the polynomial of the least degree which attains the prescribed values
of the given points.

1 dx
(c) By using Trapezoidal rule, evaluate the value of Iom taking six equal

sub-intervals of [0,1], correct upto four decimal places.

1
(d) Use Simpson’s = -rd rule to evaluate the value of J & > taking six
3 0 (1 + x)

equal sub-intervals of [0,6], correct upto three decimal places.
Page : 22 of 30



(¢) Find the smallest positive root of the equation 3,3 _ 9,2 4§ — (), correct
upto four decimal places, using Newton-Raphson method.

Group - E
(15 Marks)

10. Answer any three questions : 5x3=15
(a) Find the basic feasible solution of the following system :

X;—2x, +6x; - Tx4, = -3

where X;,X%;,X3,x4 20,

(b) Solve by the graphical method :
Maximize z=x+3y
subject to 3x+6y <8

Sx+2y<10
x,y20

(c) Solve by the simplex method :
Maximize z=2x-3y
subjectto 2x+5y =10

3x+8y<24
x,y20

(d) Write down the dual of the following L.PP. :

Maximize z =2x+5y+ 6w
subjectto Sx+6y—-w=3,
-2x+y+4w<4,
x=5y+3w<l,
=3x-3y+7w<6,
x,y,w20.
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(e) Find the optimal assignment for a problem with the following cost matrix :

Ji| 8 4 2 6 1
Jyl 0 9 5 5 4
Jy| 3 8 9 2 6
Ju| 4 3 1 0 3
Js| 9 5 8 9 5
Group - F
(20 Marks)

Answer question no. 11 and any one from the rest.

11. Two unequal masses connected by a string hang over a pulley; if the sum of
the masses is a constant, show that the greater the acceleration, the less is the
tension in the string. 5

12. (a) An engine working at a constant rate H draws a load of mass M against

a resistance R. Show that maximum speed attained is % and time taken

to attain half of this speed is % (10g2 —%) . 7
(b) A gun of mass M fires a shell of mass m horizontally and the energy of
the explosion is such as would be sufficient to project the shell vertically

2m2gh
M(m+M)

to height 4. Show that the velocity of recoil of the gun is 8

13. (a) A smooth sphere of mass m impinges on another of mass M at rest, the
direction of motion making an angle of 45° with the line of centres at the

moment of impact. If the coefficient of restitution is %, show that the
direction of motion of the sphere of mass m is turned through an angle

-1(_3M
tan (m) 8
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(b) With usual notations obtain the equation of motion for a central orbit in

d> F - .
the form d—eg‘ tu=7, when the central force is governed by inverse

square law, obtain the expressions for eccentricity of the orbit. 7

REQCGI

Group - A
(R0 99)

@ (FIT DA 2F Ted 7ie ¢ @x8=30

S| NI foref 3% jﬂdx.
s1nx(1+cosx)

| W 97 37 J.Oztan6xdx~

T
©| orale joz sin xlogsin x dx 0 convergent 3R @& A e 4|

8|Wﬁ0ﬁ<rw:j
0

O —y

(x2 + Zy)dx dy

T
€| AN 9 jfsin“xcos‘*xdxz%

Yl =y, PO, y=3 AR y=6 AN AH (R0 CFGPe] R 9
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Group - B
(o T99)

A1 @ I qo AT TR 7S @x3=%0

(a) e @, WHETRS confocal conics~43 7RG self-orthogonal :

2 2
X y 1

2 . T2
a“+A b +A
@A a, b T &5 G AT GF0 “A7AfGE |

(b) LI =4 - xzyabc—(x3 +y3)dy:0,

. dz)’ dy 2 3x
(C) AN 7 @ = — —+y=xe" .
2 dx
Group - C
(R0 )
vl (T I BRAD 2 Ted Wi ¢ @xX8=%0

(a) (@ (IS GO 9ol 4 € B «F &efj; oI 9 (T —
P(A+B)=P(A)+P(B)-P(A4B)

(b) &3S k -43 W (7 79 99 & —
kx(l—x) I 0<x <1,
f(x)= {
0 Bejq
1
& @b possible probability density function. P (X > 5) @3 3 e

4
(c) @ GG 7Ll random variables X € Y &€ &y, @Sl 9 (7 —

[E(xy)T <E(x?)E(r?).
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(d) I X @3 random variables T, ©TF 2X -3 8 X +29F K
correlation coefficient (39 ¥4 |

(e) IM x-9F €T y-9F GIR y-4F 87T x-9F regression line-feT TG
3x+2y=26 8 6x+y=31 2, ©OF x 8 y -4 Y correlation
coefficient (I F<|

(f) €32 mean @ random variables X @ Y @& & regression equations et
JNFT Y=gX +bC€X =Y+, @A a,b,0,p <1 25 &35 |

mare @, L=172
B 1-a
Group - D
(>& T99)
51 @ @t feafe 2w T wie ExXO=5¢

(a) TM £ (x) -9 YOI GG differences &% & G f(-1)=~1, f(0)=
f()=1,£(2)=8 @ f(3)=27, difference table I I £ (4)-4

Y @ 7|
(b) ffeTiie w5 Siferssix 2Ry Paod NQF 27V @7 T (&7 I

x|0[1]2]3
y|3]6]11]18

(¢) Trapezoidal rule T2 FC [0, 1] @F 7N BT sub-intervals W 51

ar
el T SiEg T e 9 Il =

1
(d) Simpson’s grd rule AT FC [0, 6] €T 3N =AML sub-intervals =TT

fon WIS g 1@ Wi Al 1 j

l+x)
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(e) Newton-Raphson #&fs J21T I BIF W I 1@ 561-® equation
57 Fuow @ eF o-93 M G947 79 ¢ 3x° —9x% +8=0.

Group - E
(5¢ 999)

so| @ Il fealo eita Tex wie ExO=5¢
(a) Tferir® PGSR basic feasible solution e 9

X1—2x, +6x3 —Tx4 =3
QAT X, %,,%3,%4 20.
(b) Graphical method-&g R AN K :

Maximize z=x+3y
subjectto  3x+6) <8
Sx+2y<10
x,y20

(c) Simplex method-43 AR AN F :

Maximize z=2x-3y
subjectto 2x+5y2>10
3x+8y<24

x,y2>0

(d) TSt L.P.P. ©F dual 574 :

Maximize z =2x+5y + 6w
subjectto  Sx+6y—w=3,
—2x+y+4w<4,
x—=5y+3w<l,
—3x-3y+7w<6,

x, y, w=>0.
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(e) T=feT® cost matrix-F optimal assignment-a3 M= e 9 :

M, M, M, M, M,

Jy| 8 4 2 6 1
Jyl 0 9 5 5 4
Jy| 3 8 9 2 6
J,| 4 3 1 0 3
Js| 9 5 8 9 5
Group - F
(R0 99)

11 ¢ 9087 Teg wie G2 IS (AF @ (@I aF(6 AT Ted 1S ¢

55 | b SPI 7 (b Lo AR I& 2R G0 PR T Ttz | M Sgioa
Q@9 7T 2, (MAE (T, G0 TS (T 2(F, Lo B O I | ¢

331 (a) <% TF H-47F 2 FG FF R 47 [A9ite M-o=9 @6 €0 B |
orate @, FEIEE @ oo oei s = O 7 L g @3 offen wds

ST FACO (I AN A0 O Ze %(log2—%).
R

q

(b) MR @6 FG SOLFOIE m-SEE G0 Colfet [rws Fa @3
REFIET 75 o =i @ (oIS h-Swel »17% S<He Fare LB |

AN (@, FINAGA MR Iferdst =7

2m2gh
M(m+M) "
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s0. (a) RN SER m -SEFE G0 (T M-S O SEI0E QF (7,
sifested W0, «FF YZOS, (TR AL TR A 45° (el

oo 0| IM restitution FRCAT WA £ =W, O (MAS @ m O

il sifesttam el tan™' (;2L) wifée = v
(b) @bfeTe AM-2SIF AR (FUIT FFH2LT 5ifex T %w:ﬁ
SICH 2Dt 9, T4 @R e [eidre 3of @ a fxfage =7, w1
TFTeT 2pi] fefy 41| a
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