P-II (1+1+1) G / 22 (N)
2022
MATHEMATICS
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Paper Code : I1 - A
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Choose the correct answer.
Each question carries 2 Marks.
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1. If 7, = J‘cos”*zx sinnx dx, n 1s a positive integer ~ 1, then / 1is —
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Which one of the following is true ?
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©| 5T @0 ey ?
X! 1
@ | o A mn)
T ! 1
(B) '([(a+bx)m+n ambn ﬂ(m’n)

8 |

(3)

1
The integral Ix”"l (1_95)”’1 dx , exist —
0

(A) when m>1, n>1
(B) when m>-1, n>-1
(C) when m>0, n>0

(D) when m>0, n>0

1
J xmfl(l_x)”‘l dx TFA0T ABY AFE —
0

(A) T m>1, n>1
B) I&/I m>-1, n>-1
(C) T m=>0, n>0

(D) T4 m>0, n>0

P.T.O.
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5. Which one of the following improper integral is convergent ?

1 1
(A) '([—\/;(qu) dx

(B) I&

| log x

dx

© |-
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dx
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o [—

0
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€| ST @ improper integral-f6 SIS (convergent) ?

(A) j.;dx

\/;(x+1)
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dx

log x

T o1
© |
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6. The integral is J-Lpdx is convergent if —

1 X

(A) p<l
B) p>0
©€) p=1

D) p>1
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0

1
Y | dex FNFAD G (convergent) 2(F T —

al

| X

A) p<l
B) p>0
© p=1

D) p>1

The integral jsinx dx —
0

(A) exists and equal to 0
(B) exists and equal to 1
(C) exists and equal to —1

(D) does not exist

0

[sinx dx st —

0

(A) S5 Stz @R @b 0 @3 7
(B) S5y wiR @R «fb 1 @3
(C) wIfeg witg @R @ft —1 @7 i
(D) wIfFg (1

Which of the following is not a linear equation ?

2
Q—xd—y+y=secx

A
(A) dx? dx

"’y dy
B) e —-
®) dx’ dx
3
() .‘;—f—lzﬁfl—y—zy:cosx
X X

(D) % = sin(x+y)

P.T.O.
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b | SeF (FIb GFe ANFRe (linear equation) W 2

d’ d
y )zj—xd—ery—secx
X X

(A)

od’y d’y
B) e —-—
( ) dx3 x dx2

-y=0

Ly 123dy 2y =cos x

C) 7.—
© dx’ dx

(D) % = sin(x+y)

9. The degree of the differential equation

> |

—2x » \/; x* @3 oREE ANFATT degree —

(D) I

10. The integrating factor of the differential equation

& 2 =557
dx xy 1S

(A) »°
1
(B) =

1
©) =

1
(D) —
P.T.O.
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So| Z—i}——y =—5x" % oRe AN 3FBra g (integrating factor) o z& —
A) X
1
B) =
1
© —=
1
D) =

11. The solution of the differential equation (2D+1)2 y=01is —

(A) y=(A4+Bx)e™”

B) y=(A+Bx)e”

(C) y=(4+B)e”
D) y=de”

551 (2D+1) y =0 SR ARG AT 7T —
(A) y=(A4+Bx)e™
(B) y=(A+Bx)e%

(C) y=(4+B)e”

(D) y=de

12. For any two events 4 and B, which one of the following is true ?

(A) P(4+B)=1-P(4B)
(B) P(A4B)=1-P(A4)-P(B)+P(4B)

(C) P(A+B)=P(4)+P(B)-P(4B)

(D) P(4B)=P(B)-P(4B)

P.T.O.
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531 A @R B (@ @I 95 TSTHA (event) T, B (PG TG 2

(A) P(4+B)=1-P(4B)

(B) P(A4B)=1-P(A4)-P(B)+P(4B)
(C) P(A+B)=P(4)+P(B)-P(4B)
(D) P(4B)=P(B)-P(4B)

13. If the events X and Y are independent and P(X)z%, P(Y)=A, then P(X+Y) is

equal to —

» %
® %
© %
@) %

>o| W TG4l (event) X G Y HEAN 2 4R P(X) =

%, P(¥)= 4. o= P(X+Y) @& 5

 —
» %
®) %
© %
D) %

14. The probability density function is given by

f(x)={

Then the value of K is

Kx(1-x,) when 0<x<1

0, elsewhere

(A) 2
(B) 3
) 6

!
® Jo PO



(9)
58| &we€ probability density function

Kx(1-x,) when 0<x<1

0, elsewhere

()=

OIRE K G W 2@ —
(A) 2
B) 3
(C) 6

o Y%

15. If X and Y are independent random variables, then —
(A) cov(X,Y)=1
(B) cov(X,Y)=-1
(C) cov(X,Y)=0
(D) cov(X,Y)=2
se | T X @R Y FAF random variable T, O —
(A) cov(X,Y)=1
(B) cov(X,Y)=-1
(C) cov(X,Y)=0
(D) cov(X,Y)=2

16. The mode of the numbers 30, 10, 12, 15, 16, 17, 10, 30, 11, 30, 14, 10, 30, 12, 5, 1,
6, is

(A) 12
(B) 30
(C) 10
(D) 15

P.T.O.
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Sv| 30, 10, 12, 15, 16, 17, 10, 30, 11, 30, 14, 10, 30, 12, 5, 1, 6 9t*9 (N© e —
(A) 12
(B) 30
(©) 10
(D) 15
17. Round-off of the number 0.000123 up to four decimal places is —
(A) 0.0001
(B) 0.0000
(C) 0.0002
(D) none of these

%4

0.000123 RANF AT 5 (Round-off) 517 Wifie B+ 2148 —
(A) 0.0001

(B) 0.0000

(C) 0.0002

(D) @G T

AZ
18. The value of (E]xz is —

(A) 2
(B) 3
©) 4
D) 6

AZ
S | [?]xz G Wi 7&T —

(A) 2
(B) 3
©) 4
(D) 6

P.T.O.
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dx, by Simpson-% rule taking two equal subintervals

==

3
19. The value of the integral I
1

each of length 1, is —
(A) 1.000
(B) 1.111
(C) 1.012
(D) 1.121

3
1 p
o Simpson-% ICEORAG I—dx, AAFEOF S+, T4 Y0 subintervals @7 &fea e 1, == -
x
1

(A) 1.000
(B) 1.111
(C) 1.012
(D) 1.121

20. The missing term in the following table is :

Tol1]2]3]4
y:|1]2]4]2]16

(A) 8
(B) 7
(C) 8.25
(D) 8.45
30| famfafie ARfiba sgeifEs term- =1 —

fol1]2]3]4
y:l1]2]4]2]16

(A) 8
(B) 7

(C) 8.25
(D) 8.45

P.T.O.
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0|

22.

23

(12)
If X, and X, be two convex set’s, then —
(A) X,UX, is also a convex set
(B) X,MNX, is also a convex set
(C) X,—-X, is also a convex set
(D) none of the above
X, X, T (7 =T —
A) X, UX, ¢ Tes1 ¢6
(B) X,NX, 9= Te=( @
C) X, —-X, &= T (b
(D) (P5E =T

The L.P.P., Max Z =3x, +2x,

subjectto X, — x, = 0
2x, - x, < -2
x, x, = 0,

has

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

(D) unbounded solution

Max Z =3x, +2x,
subjectto x, — x, =2 0
2x, — x, < -2
x, x, =2 0,
9% LPP-fi%

(A) S AL SN2
(B) @ feasible T4 (2
(C) ST ST ST
(D) unbounded AL SN2

P.T.O.
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23. In a L.P.P, the number of basic feasible solution —

(A) finite

(B) infinite

(C) only one

(D) countable
0| (I L.P.P.-CS basic feasible AL @ 7T —

(A) 7T

(B) SHIIW

(C) @b

(D) e ety

24. A particle describes a parabola j* =4ax under a force which is directed perpendicular

towards its axis, then the law of force is —
1
(A) Fo—
y
1
B) Foe—
y

1

1
(D) Focx—2

381 6 Fl G IR S G0 WEFE 2 =4gx (F I ICF A OF SCHA MF TN
e =21 wIzeet qeTe 79 2o —

1
(A) FOCF

1

1

1
(D) Foc?

P.T.O.
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25. A particle coming rest from infinity will reach the earth’s surface with a velocity —
(A) er
B) 2gr
©) 3gr

D) 2|gr
3¢ | SHIN CATE N TP GF6 Tl (@ @0ei A 27 o (=i o 7o —

A) e

B) 2gr
(©) J3gr
(D) 2gr

P.T.O.
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Paper Code : I1 - B
(Marks : 100)

The figures in the margin indicate full marks.

Group - A
Answer any four questions. 5x4=20
7 \/sin x
. Evaluate I — dx
0 A/COS X +4/sin x
7 z
. Deduce the reduction formula for j cos” x dx . Hence find |xcos” x dx.
0 0
. Evaluate, if possible, I dx .
o 1—cos x
. R dx
. Examine the convergence of J' S A
0 (x + 1) (x + 2)

. State the relation between Beta function and Gamma function and use it to show that

1
Ix% (1—x)3/2 dx =3—7[.
0 128

. Find the area bounded by the curves y=x* and x=y’.
Group - B

. Answer any two questions : 5%x2=10

(a) Solve : x° (xdx+ydy)+2y(xdy—ydx) =0

d )
(b) Solve : (1+x2)d—i+y=tan Ly

(c) Find the orthogonal trajectories of the family of curves gy’ =x’ a being the
parameter.
Group - C

. Answer any four questions : 5x4=20

(a) If two events 4 and B are independent, prove that

(i) A° and B are independent
P.T.O.



(16 )

(i) A° and B¢ are independent.

(b) Find the mean and variance of poisson distribution.
(¢) Find the variance for the continuous random variable X with probability density
function
f (x ) = % 0<x<2
= 0, elsewhere
(d) Draw a histogram for the following frequency distribution
Use of electricity
. 50-70 | 70-90 | 90-110 | 110-130 | 130-150 | 150-170
(unit)
No. of families | 150 | 400 460 540 600 350
(e) Calculate the correlation coefficient between x and y for the following data :
519 (1311721
12 120 |25|33]|35
(f) Calculate mean and standard deviation of the following data :
Class Interval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Frequency 5 10 15 20 25 18 7
Group - D
9. Answer any three questions : 5%3=15
(@) (i) Define absolute error with example. 2
(i) Show that (1+A)(1-V) f(x)=f(x). 3
(b) Find the form of the function using Lagrange’s formula, given that :
x: [0 1 12415
f(x): 01624 |16
(¢) Describe Newton-Raphson method to solve an equation of the form f (x) =0.
1.6 1
(d) Compute I (x+—j dx , correct upto five decimal places by using Trapezoidal rule.
X
1.2
(e) Using the method of bisection, compute a root of y* _4,_-9=(, between 2 and 3

upto two significant figures.
P.T.O.
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Group - E
10. Answer any three questions : 5x3=15
(a) (i) Show that A={x:cx=z] is a convex set. 2
(i) Show that the dual of the dual is primal. 3

(b) Solve the following LPP by graphical method :

Maximize Z =4x+7y,

Subject to 2x + Sy < 40,
x + y < 1]

y 2 4

x, y =2 0

(c) Obtain the optimum basic feasible solution to the following transportation problem :

D, D, D,
o114 5 3|20
O, 3 2 8160
o, 6 9 7[5
O, 2 5 4140
80 50 30
(d) Solve the problem
Minimize, Z =12x+16y
Subject to x + 2y = 40
x + y = 30
x, y =2 0

(e) Solve the following assignment problem :

10 | 24 [ 30 |15
16 | 22 (28 |12
12 120 (32 |10

S S~ S S

P.T.O.
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12.

13.

(18)
Group - F
Answer Question No.11 and any one from the rest.

A particle moves in a plane curve, so that its tangential and normal acceleration are
equal and the angular velocity of the tangent is constant. Find the curve. 5

(a) The distance of a particle performing SHM from the middle point of its path at
three consecutive seconds are observed to be x,y,z. Show that the time of

e 2
complete oscillation is ———. 7
cos™| XY
2y
d’u F . o .
(b) Prove that 17 +u= R for a particle describing a central orbit under an
u

attractive force F' per unit mass, where the symbols have their usual meanings. 8

(a) A particle describes an ellipse of eccentricity e about a centre of force at a focus.

2 1
Prove that V' = ,u(———j, the symbols have their usual meanings. 7
r a

(b) A particle describes the equiangular spiral ; — ge?¢ under a force F to the pole.

Find the law of force. 8
FHRTIW
et - =
I DD AT Ted nie | 5%4=20
7 A/sin x
i foefe e ;| —— dx
0 \/cos X +\/sm X

% z
jcos” xdx €9 BT 39 (reduction formula) 2T A R €l 23C@ J.xcos4 x dx T
0

0

AT

B T Wi el e j

1—cosx

& g wfeifel #Rm
x+1)(x+2)

O'—o8

Beta S[(71%% 38 Gamma SRS NEIF A5 Ko Il @3 FiE0 327 08 (els

1
o J-x% 3/2 372'
0 128" P.T.O.
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6. y=x' GR x=y° IFRAGH QI ANE CFI CFape ool A |
freta -
7. @ it g6 2o Tew wie 5x2=10

(a) A I X (xdx+ydy)+2y(xdy—ydx) =0

(b) L FCA (1+x2)%+y=tan‘1x

(€) ay’=x" ITMICRA TTHCHF FICGTF6efT (orthogonal trajectories) e v, @A

a T @ 2AfTTETR A parameter.
et - o
8. (T (I BIAG &re Twg WIS : 5x4=20

(a) M 4 @R B REH ol 2T, & I T
() A° @R B TGSzt |
(i) A° @R B° SIS |

(b) Poisson TG mean €} variance € W e FCAI |

) f(x)= % 0<x<2
—_—

TRICE TSI TeTg SIPHFF S [[ites beTRII-ad variance (T 1|
(d) Toa ARAT Ty STeceT (Histogram) &= S

e areE
(unit)
AAfEE AN | 150 400 460 540 600 350

50-70 | 70-90 | 90-110 | 110-130 | 130-150 | 150-170

SN N ey

(e) f=fEIe IoR C(Hq TR A2l Wl I

5019 (1311721
12120 (25|33]35

(f) o7 OIfeTl (AT 57T (mean), S 211 (standard deviation) faefldr FC

Class Interval | 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70-80
Frequency 5 10 15 20 25 18 7

P.T.O.
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et - @
9. @ @Al fo evsw Tew wie : 5x3=15
(@) (i) ‘o= @ Suizel TR AR WS | 2
(ii) =amet et (1+A)(1-V) £ (x)= f(x). 3

(b) =We 2 (ATF Lagrange’s SIS (o (A

X: o1 21415
f(x): 011624 |16

(c) f (x) =0 AT TNAAT S0 Newton-Raphson *1&fed i<y ST |

1.6
(d) (x+1j dx , & {5 I B #1® A9 Trapezoidal a7 AR el Al |
2 X

1

(e) AT AR AR 2 @R 3 T M x° —4x—9 =0 AP G0 IS 12 LS

% +g Awei e |
faer - €
10. @ et foafb erss Tes mie 5x3=15
(a) () ole @ A={x:cx=z} &3 Tee GG 2
(i) (A8 @ dual of the dual is primal. 3
(b) ETRBCIR AR AT FCI
Maximize Z =4x+7y,
Subject to 2x + 5y < 40,
x + y < 11,
y = 4
x, y =2 0

(c) TCS Transportation PTG Optimum Basic Feasible i« Jif2q ST ¢

D, D, D,

o [4 5 3720

o, |3 2 8|60

o, |6 9 7]55

o, |2 5 440
80 50 30

P.T.O.
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(d) L T

Minimize, Z =12x+16y

Subject to x + 2y = 40
x + y = 30
x, y =2 0

(e) Assignment P SN FCA

10 [ 24 |30 [ I5
16 [ 22 [ 28 | 12
12 [ 20 [ 32 | 10
9 [26 |34 |16

S S~ 5~

faemt - 5
11 92 2% @22 3T (@ (@I a0 LT TeI WG |

11. @b IEFN TG AT GOt SIS (@ O (AT 8 T Go1ad T | SN e
9T (@61 3 | Ao ANFAe A2 I | 5

12. (a) = TuepT oifoRie @0 TR o702 SRY (A 2777 fon EIces 17e JAF

21| 7
x+y]

- 2
X, Y,z o 1 267 | OBt Ml (@, B el (AleTaileT —
cos”
( 2y
(b) &fS <% ST AFLF A F IF T (FH FF A7 ol oRie 4 FelF Sy efslie Sl
d*u F

e T T

@A 2eIFes] Abfere el 957 w5 | 8

13. (a) =fSTe &1 &FCHT (centre of force) ATATH AW G0 Tl e-SFmel [#T @36

Toige Teoiw (A | AN I @ 072 :y(z—lj, @I ozl ebfre o gz |

roa

7

(b) @6 T equiangular spiral j — gefte It 7RG | Pole @7 HACATHF F Ao
I force 7 R Jifed T | 8




