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{ A man was assigned to find the average age of
a class of 13 students. By mistake, he included
the 35 yr old teacher as well and hence the
average went up by 2 yr. Find the actual average
age of the class.
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Roll No. PO O <H Nmuﬂ

Total No. of Printed Pages—20
607 R/E
( Regular/Ex-Regular )
M
(Science/Arts)

[ As per 2018 and 2019 Syllabi ]

{ For_Student_:sir._ regifterefc_:l in 2016 and 2017 )
Fechofworid. in
2019 (A)
SCIENCE/ARTS
MATHEMATICS

Full Marks : 100 ._

‘Time : 3 hours
The figures in _the right-hand margin indicate marks
o8d aigeq ael @ gga gaie JoIas
Answer fhe questions of all the Groups as directed

g66Ye gaea GeIaIRgel Fead egalel AA8 g9e
qeR @

Electronic gadgets are not allowed in the
Examination Hall

ARl 26 MEATEGIRT AR TVRLR P68 6T

/230-B | - ( Turn Over )
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GROUP—A
—QRUS!

( Marks : 10 )
(2@ : 10)

1. Answer all questions : ' 1x10=10
Q712 IR 229 3
(@ I _ >

, 1 echofworld.In

x  l+x  x? =a+bx+cx2+dx3+ex4+fx5
X%t T Pl | |

1+ x X &

then write the value of q.
QG |

1+ x X x>

X 1+ x  x2

2

=a+bx+cx2+dx3+ex4+fx5
X x l1+x

606Q aQ AR 6ag |

(b) Let A and B be two mutually exclusxve
events such that P (A)

—*2— and P(B)-——-—-

Write the value of P (A B).

3
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(c)

(d)

(e

d¢ A 6 B 9aF do9Q <999 Qe
1 -~
PUA)=5 G P(B)=% 928, 6069

PAnB)a g éasl T echofworl

If f/R*)=0 and f’7)=0, then is f(x)
continuous at x =27

Q? f'2*)=0 B f'27)=0, 6962 f(x),
x =2 0I6Q G0Qga @7

I ofx)=flx)+fl-x), fx)=0 for
0<x<] thenis x= %'a point of maxima
or minima of ¢(x)? S
0<k<1 . 22QIR6R - @
0(x)= fle)+ fll-x)  f"x)=0, 6U6Q
. % $(x)Q 6916 A8 @l 958 897

If fis an odd function, then write the
value of

J'a f(sinx)

"“‘f'(cos.x)+f(si1¢12 x).

dx

Q6 f 9@ UYQ 99N, 6969

d fAsinx) dxQ QY 6nd |
I‘“f(cosx)+f(sin2 x) o

JoinUs-‘ > ?
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(9)

(h)

891G 2x -4yt n 9P Qg6Q Al
629
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Write the ofder of the differentia]
equation whose solution is given by

Y = (¢ +cp)cos(x+cz)+ cpet

- where ¢, ¢,, ¢3, ¢; and c5 are arbitrary

constants.

-y=(cl+02)cos.[_x+ C3)+cae*tSs, N

SRR AMRRER AR, PIRIR ATR ag,
C1» Coy C3,_C4 (3 Cs gl?@@ QQQ 819@' -

If 3=b+3, thén' write the value of
> 7 P :

a-(bxce).

gV 2 b

", 6969 d- (b x ¢)Q GRY 6Rg |

Write the value of i such that the line
s bl e -

e > lies on the plane
2x-4y+z=7

kQ A 6net 6a0fd X4 _y-2_z-k

T=

<1
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j 1 EeUlOIwoOIIU. I
() If Ris a relation on A such that R=R™?,

then write the type of the relation R.

A2 R, A QU0% 9@ QR 99 9" R=R7,
6369 R QAR JRIQ 6RG |

() Write the value of cos™ cos(3n/2).

_cos~L cos(3n/2)@ IR 6RYI

g—Rae

~ (#7@: 60)
2. Answer any three questions " 4x3=]

| cI6aEd SeRlT gﬂa QaQ &Y :

(@) Two types of food X and Y are m1xed
to prepare a mixture in such a way
that the mixture contains at least
10 units of vitamin A, 12 units of
vitamin B and 8 units of vitamin %0
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These vitamins are available in 1 kg of
food as per the table given below :

Vitamin
Food A B C
X 1 2 3
Y 2 2 1
1 kg of food X costs ¥ 16 and 1 kg of food
Y costs ¥20. Formulate the LPP so as to

determine the least cost of the mixture
containing the required amount of

vitamins. s |
‘echofworld.In

92 geIea ¢y X 68 Y AdIa 9@ Fge dud
QAN 6990@ FAgaca AFg GIAg AR
10 956, 99IFe B 12 97¢ 68 Goifig ca
8RS QEQl <@ GoIfiegde wg w9
6QE6Q &) 9oR 659R ULAIM HReI
Gan e e '
IR AL B O
e
Yo Wil SIREY

X Ive 18, R R T16 6 v giovq

19.91.9 Rl T20. e adciee
. NeIAQ IR dgee NUY adug Gda egael
. saem SUININT QY Qe el
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(b)

(c)

(d)

Download Tech Of World App
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Construct the multiplication table X, on

the set {1,234 5,6}. Also find the
inverse element of 4 if it exists.

X79{123, 4,5 6) 20dq Qe 699RQ F0R
Q| Q@ 49 Jeqie dN, Q121 (I Geig @l

Techofworld.In

Let R be a relation on the set R of real
numbers such that aRb iff a-b is an
integer. Test whether R is an equivalence

relation. If so, find the equivalence class
of 1 and —1~
2

R, QI8 <WIQ 636 R @dda @ ane
69009 aRb 9?6 629% 9% a-b 1@ qd
Qe US| R, N9 QgAY AR @ ese
Rl el 9D g9, Ql‘EIGQGGR 1 6 a

ArgAY @4l BQad @ql

Solve :

AARIG @R :

2tan"!(cos x) = tan ™" (2cosecx)
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(e) Prove that

gellédl @ 6d
_(b+acosx -il ta=b o
1 =2t ——=lan
eos (a+bcosx] = ( a+b 2)
Techofworld.In
3. Answer any three questions : 4x3=19
696R19T G6RIG 99 28R @
e P ) i
(@ A= 0-""1-3 'then verify that A+ A’
' =2 5 Q|
iIs symmetric and A-A" is skew-
symmetnc _
SENL Yol 2
‘af A=l o 3, 606 dIf @R 6q,
e —2 5: 2 o

A+ A’ Q]ﬂﬂ@ BA-A Q‘Blﬂ AAAR |

(b) If '

l_l 2 3-.
A=|3 2]
N 3

then show that A% -234-407=0.
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(d)

Download Tech Of World A

- Techofworld.In

[ %%9:> 37
A={3 2 1

280 )

606Q Q412 691 A% —23A—-40I=0.

Solve
AR @A
x+l o o
& xF0r. Tk =0
o2 1 x+o

A person takes 4 tests in succession. The
probability of his passing the first test is

p, that of his passing each succeeding

test is p or %, depending on his passing

or failing the preceding test. Find the
probability of his passing just 3 tests.
G668 QU 6EITN Q6R 6RITN 48 Qg
QU3 gan doidl A QAR AANSI p
26T, O dOQ Y6eYR AR A R
QAV! 9L TABQ AIY @RI (TR AU
e @4 p Fl -123 241 ¢Ig 3¢ asal aIq

AR ARG F4a eql

WtsApp/Call- 8596976190
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(e) Find the probability distribution of
number of heads in 3 tosses of a fair

coin. _
FR6AY QIR 3T TY6R, 8 A°HIQ ARINS!

e 84a 92! Tachofworld.In

4. Answer any three questions : 4x3=1

6616 GERIT g9 AR @2 :

(@) Find the intervals in which the function

Inx .
Y= o is increasing and decreasing.

2saegee fda e cadola y- Inx
X

9Re% ofg 6 adgl

X
%€

® Hy=e" . then fina Y
dx

b

2 ol |
@y=e" 6060 Bdg qq W

d2

(¢) Find 2Y .o _ '
dxz’ if X =acos® ang Y = bsin®.

o 2
fda oq 4y
dxz’ A9 x = acosf @ y = : bsin 6.
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(d)

(e)

5. Answer any three question's': il

Verify Lagrange’s mean value theorem
for f(x)=x>-2x%-x+3 on []2].

flx)=x3-2x% -x+3 TR 6RR NG
ARIAIG AT [1, 2] 2SAURER A& Q|

Find the point on the curve
s +_y2 -4xy+2=0, where the normal
to the curve is parallel to the x-axis.

x?+y? -4xy+2=0 98 Q0Gd G90 Ada
AQ 69RQ016Q 9] YO AR xRN ABG ISR

' Techofworld.In

6U6ET TERIT g9 QaQ Q2

(@)

(b)

JoinUs-‘ > ?

Solve :

AARIIR PN :

(x2 +7x+12)dy+[y* -6y+5dx =0

Evaluate :
?l@‘"ﬁ'@ @A :

4x3=12


https://telegram.me/techofworld
https://youtube.com/techofworld
https://facebook.com/sujitkumarnaik123
https://play.google.com/store/apps/details?id=com.tech.edu
https://play.google.com/store/apps/details?id=com.tech.edu

WtsApp/Call- 8596976190

Download Tech Of World App

(c) Evaluate :
e @Q

J.,,/g cos x dx
0 (2-sinx)@+sin x)

(d) Find the area of the region bounded by
- the curve y = 6x - x2 and the x-axis.

y=6x-x? 9 8 oy QIal ZIee 68gq

6
QQ‘J’@ qda eal TeChOfWOrId In

(e) Find the differential equation of the
curve y = ge®* 4 pe5x.

Y = ae®* + be5* Qg A0R qqmaa @cﬁ
R0

6. Answel_f any three questions - ~ 4x3=12
S6wI6Q 56213 99 aaq e - el

(@) Find the point  where .the
&d2 Y 2= g
1. =] i ety ihe plane

2x+y+z=2_

line

iizii%,z—l"‘ £
A =10 QIS 2x+y+z=2

JF9% Q86 Fag 622/Q) | 99F

o ada eql
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(b) Find a unit vector perpendicular to each
- =y '
of the vectors a+b and a—b, where
N T o = A A
d=1+j+k and b =1+2+3k.
~ A A~ = A A A
Q@ d=1+j+k 6 b=1+2j+3k g4, 3+b
_)
8d-b Y694 gORA 999 daie Bda aal
(¢c) Show that (&’xg)z =a%b? —(Ef-g]z.
@42l 691 (@x b)? = a?b? - @ b)2.

(d) Find the vector equation of a plane which
‘is at a distance of 3 units from the origin, -
21 +3j-6k being a normal to the plane.
Also get its Cartesian equation.
JRAROIR 3 Y8R o  ASEe 6
21 +3]-6k QEIF QAR 2RI QAERA IS
AFileed  fda 91 AAERR 68T
AR €12 QQQ Q|

Techofworld.In

<l1, my, ny) and (lp, my, ny)

(e) 1If

are direction cosines of two mutually

perpendicular lines, then show that the
' direction  cosines of ~the line

perpendlcular to both of them are

<m1n2:_m2n1? nyly —nak, llm2 l2m1)

A
5 -~
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e

(Zl’ my, nl) 3 <12: my, n2>

206 €09Q 98 A eREifNeR g

SR 24, 6062 @4iel 60, ARQ 9B an
QSR 6RIRYI

(myn, —many, nyly —nylh, hm, - lym,)

37N B

- Techofworld.In

 GROUP—C
- 9—Rae
(Marks:30)

7. Answer any one question :
6Q6RGI 691G g9R aen G

fa) Solve :

QRIS Q-
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vi=x QAR B o2 +y? =2x ogq
ARUIRE 6390 CAQTR Bda aq|

Evaluate

Javes eq . 1 €Chofworld.In

dx
2cos? x +3cos x

8. Answer any one question : 6
6IERIEQ 69T gga aaa Qe

(@) Show by vector method that the four
points (6,2,~1), (2,-1,3), (-12, - 4) and
(<12, -1, -3) are coplanar.

Qele geIReR @i 6a (6,2, -1), 2 ~1,3),
(-L2-4 8 (-12-1,-3) 39 Ql6QIf
aneMal

(b) Find the distance of the point (1, - 1, - 10)

'line ' x—4,=-y+3=z+1
from the o &7
measured parallel to . the line
x+2='y—_3=z—4. 5

2 -3 8
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L-1-100 @9% ____-’C'1-4=y+3 z4]

x+2 y-3 z-4
eQGIOIQ TR e 5 S

AFIBRER AR 9@ Felat aq
Techofworld.In

9. Answer any one question :

626216 69T g RQQ G

(@) Solve the following LPP_graphicauy .

Maximize Z =10x; + 12x, +8x
subject to :
X1 +2x5 <30
B 70X —Tx; 212
- Xt X+ xg =20
X1, X5, x3 >0

_69%!9@6) QIIQI.QLIGQ 9‘

¥ 7 g99@ Lp
Foar Q PQ QIR

oRaIe GHelg QR Z

=10x1+12x2 +8JC3 l
| cagme -

X1+2x, <30
_ le.'-"_'?x;g 212
X1+ x, +x53 =20
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Sin"1(£)+ sin‘l(}i) = sin”! *
= b ab

then prove that

~

p2x? +2xy\a®b? - c* +a’y’? =&
9%

Sin'l(£]+ sin'l(g) —sin* i
a =52\ ab

6062 QIS @R 60
p2x2 +2apa2b? ~c* +a’y® =¢*

(c) Prove that f:X->Yi1s injective iff for all
subsets A, Bof X, f(AN B) = f(A)n f(B).

gelel @@ 63 f:X =Y Be gen 98 6
saan €@ X@ A8 A B QQeds. IR
f(AﬂB)=f(A)ﬂf(B)-

10. Answer any one question :

caedlad 661G ggQ ae QY :

population in a village,
do business and
It is known that

of businessmen
e above

(@) Out of the adult
50% are farmers, 30%
0% are SErvice holders.

10% of farmers, 20%

and 50% of service holders ar

+ Trirn QUE
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poverty line. What is the probability that
a villager chosen from the adult
population of the village, selected at

random, is above poverty line?

6AlcN gIfIR QO RRAHIR 50% IR
2B, 30% QAL QB 6 20% QG
PB| 2l T 60 PIIFIRE FUQ 10%,
QR ARIQ 20% 6 QIBRRANFE
FRIQ 50% QY 6RHIQ AR UG 9
QIIRIQIE FRIQ FEG A9RRlI SRITN, QITIR
QALY 66 RVEQ RIIR ARG EDEQ ?

Techofworld.In

(b) Examining consistency ‘and solvability,
~ solve the following equations by matrix

method :
x-2y=3
3x+4y-z= ~2

Sx-3z=-1

TEe 6 qfael QolEl @), BgAde
ANPAEYLRR AUIT] YEIRIER ATRIS R :
x-2y=3
3x+4y-z=-2
- Sx-3z=-1
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(c) Fu}d the inverse of the following matrix
using elementary transformation

1.8 3]
2 1 4
|1 0 2

=

9\@%\ WIS AR FYATe AuITes Senie
Ol PN

1
s
1

Techofworld.In
11. Answer any one question : |

666 631G g @R G :

(a) If e¥/* = - 2 - then show that .

a+ bx

d (dy (dy ]2

3 a(ay)\_{,%y__\
4 dx(dx] Fax Y
X

+ bx

d dy) [dy }2
g afay)_|,8Y
% dx(dx *ax Y

Q6 e¥/* = , 606Q Q4li2l 69
” .
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(b) Show that the shortest distance of the
point (0, 8a) from the curve ax? = y° is

2a\/ﬁ.

Q&lel 69 (0,8a) ¥R ax? =y® @8 0IQ
QUReF 9901 2a/11.

ik e
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