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30T MATH
2020
MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
The figures in the margin indicate full marks
for the questions.
i
: Q. No. 1 (a-j) carries 1 mark each | 1x10 = 10
3 Q. Nos. 2-13 carry 4 marks each 4x12 = 48
Q. Nos. 14=20 carry 6 marks each 6x7 = 42
Total = 100
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1. Answer the following questions : 1x10=10

©eq AR Twl el ¢

(@) Determine the relation R on the set of whole numbers <10
defined by 1

R={(x,y)|2x+3y=12}.

10 OWF 7% A TN APRAMA FAEfo® R FFHO! QAL AT
R={(x,y)|2x+3y=12} | %! Fefx =11
| LA

(b) Write the principal value of \?r'z

cos“l[cos(_ig‘ﬁ”. S % 1

/ a1 -16rx Wmﬁ‘l’ﬂ
ot Tj; POS( 15 ” ) '_ [O ﬂj

(c) Let A [a ] is a square matrix of order 2 where q; =i% — j?
-

Then A _ i""" .
— . i}~ Skew-symmetric matrix *n = . O

,_,-—\(u} Symmetric matrix - 1

-~
\ 4\ (iij) Diagonal matrix R 4'%
. \( (iv) None of these.

Y @ T A =[a; ] 9Bt 2 TR I CNeTFF TS a; =i’ - j* 1 (ST A GOl

|
!

|
e oY1
("I A== Sy )

-i;_

;i

=4 . ...1"
/ﬁ () REnsmfis G Oy = ]
(i) TS CNEE® | 3
(i) Tl s
(iv) <1 TR |
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(d) Find the derivative of x> w1tﬁrrespect to x?

X2 ATE x° I SRees SfFEed |

(e) Find the equation of the tangent to the curve yY=f(x) at

(X0, Yo ), if :x—y does not exist at this point. 1

2 y = f(x) (xo..yo)ﬁng-‘i e 72, (9T TR <F TS
Bl wp{ER STe fF |

() If sec™' x =cosec”'y(|x| 21, |y|21), then find the value of.
4(1) 4(1] |
cos” | — |+ cosT | — | 1
X Y

I sec"x=cosec'1y(|£;1| 21, |y|21),

(O(% cos™ (lj + cos™ (-—1—]3 e Tfenea |
X Yy
(g9 Write the direction cosines of the vector ] 1

j o331 i@ @

(h) Write the order of the differential equation representing the
family of curves given by

y=asin(x+b), where a and b are arbitrary constants. 1

y= asm(x+b)‘ﬂ'€aWmeaﬁ«mMW ‘
FATNFIGIR @ 7| |
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(i) The pro_;ectmns of a line on the axes are 3, 4 and 26 . Find
the length of the line. ; 1

BT (IR TAFIRCITS ATFA e 3, 4 WF 245 | @AOER 0 Rt
74l |

() 1f x=4(t), then find [ f(x)dx. 14

x=¢(t) @ [ f(x)dx Rl 31|

2. relation R in the set A={xeZ: 0< x <12} is given by

R={(a,b):|a—-b| is amultipleof4}'. Prove that R is an

equivalence relation. Find the set of all elements related to 1.
4
MR T A={xe Z: 0< x <12} AROC T&RT 77%
R={(a,b): |a-b| 4= <0 ﬁﬁW}WWI 13 @ 7@
CeERT iefe Sfesa | j;_-'

Let f:R-{3}>R-{1} is del‘uiied by f(x)_}_}i' Show that fis

a bijective function. ﬁ _ 2+2=4

@2 £ R-(3) > R-(1}, 7% f() =222 qmemm | omget u b
R SRS T |
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E @ Solve : ' 4

1 AL ¥4
sin?(1-x)-2sin” x= —’25 ;
o | OR/@%d!

-1(1), where 0< a, f <%; then find the

If @ =sin'(%) and p=tan
4

value of a-/4-

Tfq azsin'l(%)m ﬁ_—_tan"l(-%),ﬂ’\? O<a, f<%; o a-p q,.:.nrjb
g =41 0
‘ 500,
Show that 4% e ®
< &k
a®+1 ab ac X
: ab b*+1 bc =1+a2+b*+2.
Ff | ca cb c? +1 3'326;
; 2 . ]
& - rf‘“‘o'
P f oR et 20%

(@) A=| 3 0 4

3 % 4 =1 12 2 =8 =41
£ b ' and (5¥) B=| -1 o0 -1/, then
o 2 1 -2] 1 0o -1 O

examine whether the matrix A% _2B is singular.

(OTF A2 —2B CFAewo! ey T~ 40|
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%ll points of discontinuity of f, where

— f(x)={ -

f(x)={ xzzin%, g x#0

, IWx=0

OR AR AT TR Rifverer Repmz SRed

d
6. Find =2 if

dy
i Tfeear, I

(@ g =xY

1 4 My:xcos(a+y).

@Evaluate .

e A st g

(a) I Vx? +2x+5 dx
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OR / 523y

ox+7

o ] CES T

Evaluate :

W R st s

,[% sinx - cosx
@ Jo 1+ sinxcosx

dx

OR /@34l -

(b) J'z log (1+cosx)dx - 4

: d
:a(9+sin9) and y=a(1-'.-0089), ﬁnd E:g at 6=0. 4

I x=a(0+sind) wi% y=a(’if°°39 ),

O 0=0  —= T NN [fy 74

5

dx>
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State Rolle’s theorem and give geometrical interpretation of the
theorem. ' 2+2=4
2o BotAa S B o TR enififes gt wofa |
Solve the differential equation :
S AN AN Tfeel 8
4y y+cosec(%)=0; a4
dx X
y=0 when (&%) x=1.
OR /W4
(1-x2 )%+2xy —xf1-2%, § 4

(i) strictly increasing . \(Q Q/Nv
(ii) strictly decreasing. X ‘ X')) cﬁ ‘ VQ . 2+2=4‘)} 3
\ e Y
30T MATH @ (8] Y .Q:“ N *,’k (g:/ "
O i f‘o\’/w) Z)’i&

(x) = x® -6x? _36x+7, fi d the interval for which f(x) is\:‘\f‘



Tferedt | - | g"‘%
L‘Vw

OR /@2l
4 4
q/

o, A
I e i o
TR L' i a2 Ty 7 ¥

med having a

Find the area of the largest rectangle that can be for
4

perimeter of 40 meters.

uﬂmmﬂﬁﬁm 4oﬁﬁmwwﬁ<aﬁ%ﬁw cafont 2 i 9 |

dicular to each of the vectors i+b and

4

12. a unit vector perpen

5D, where a=23i+2j+2k and b=i+2j-2k-

s+ b O d-b (OFW AR @RS 9Bl UIT (TS Ffs =9t 9
G-3i+2j+2k o b=i+2]j-2k. |

OR /941

Let Gbi+aj+2k, b=3(-2j+Tk and &=2i - j +4k. Find a vector

.d=15. %

q

d Whlch is perpéndxcular to beth G and p and ¢
§

Wﬁ&=f+4j+2k,b=3: 2§+7k@117$c 21—j+4k xsﬂ?i(.@ﬁd

g e e d, @ WI$ b3 GRS FY U é.d=15.
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contains 6 red and 4 white balls; bag B contains 4 red and
white balls and bag C contains 5 red and 5 white balls respectively.
A bag is selected at random and a ball is drawn from the selected

bag. If the ball is found to be red, find the probability that the ball
is drawn from bag A. 4

WETH (I AT 651 18 WS 451 391 39, (1 B'© 451 381 SF 651 10 S
AT C'S 551 36! 1% 551 2011 747 WICR | ARSI G4 IR 471 <51 7 (ki
T ;W B T 2, @ G AT R ERR TSR el <)

OR / 92

A fair coin is tossed 10 times. Find the probability of getting exactly
five heads. . 4

<ot e @ 103 Tr 31 2411 % A6 Jestie @ Feier fd <=1

14. Msing matrix method solve thé’-"_following system of linear cciuations -

6 |

o

B S

| Pty nite
x-y+z=4 i o el |
Lj,-{ig) 2x+y-3z=0 o \&"--___ OL'WW‘-F.Q ;
2\L1 X+y+z=2 : . Q‘
L - |

- 3 S i
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Using elementary transformation find the inverse of the following
matrix : 3 6

Wﬁ@ﬂmﬂﬁwmmmwaﬁ

1 3 -2 | //‘p"'
A=|-3 0 -5 T N

250. /*ﬁ,(»
4/

2%
ve that the curves x=y?> and xy=k cut at right angles if .
8k*=1. 6

s 3 @ x =Y W% xy =k @ e o F A 8k =1

Vv
r =4 gack Al X
’QL ’? g'-'.O &Y X .
»yz 7.;1 d'b > 1L dL, ﬂ 7
B 2 S - - ﬁ.\{ﬁ“
2 ot Fmd the absolute maximum and absolute minimum values of the

function f given by f(x)-oos x+sinx, x € [0, 7]

‘ ",mf(}) cos?x+sinx, x € [0, x]iﬁﬁiﬁﬁﬁf TR oW AP WS
ﬁ ofqe D W CfEedl | A

7( z
N3 - W

s

1d the area of the region enclosed by the parabola =y, the

line y=x+2 and the x-axis . 6 :
X% =y WG, y=x+2 @ IF - Sl Cwad ife e T
30T MATH [11] | Contd.
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Using integration find the area of the region bounded by the triangle
whose vertices are (L,0), (2,5'{2) and (3,1). 6

. I TR IR (L,0), (2,2). w1 (3,1) Tffem REE RigesR oI
e <=

nd the vector equation of the line passing through the point

(1,2,1) and perpendicular to the plane 7. (2i - j+k)=10., 6

(1,2,1) R TMe@ @R &% 7. (20 - j+k)=10 7oe~T 719 @l
(TR (O3 AT e 1 ¢
/’C)/'Y\'\ »d

0

OR /e
)

Find the vector equation of the plane passing through the

i

intersection of the planes 7.(i+ j+k)=6 and 7. (2f+3}+4£)= &

and the point (1,1,1). ' | 6
Fo(i+j+Kk)=6 % 7. (20 + 3] +4k )= ~5 IO IO 391 @2 Wi
(1,1,1)

ST Q@I Ao (S T Tfeea |

e two adjacent sides of a parallelogram are (2f —4}+5)€) and

(f - 2} -3k ) Find the unit vector parallel to its diagonal. Also find
the area of the parallelogram. 6
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451 AR 7 ARRS A T (21 -4j+5k) wE (i-2j-3Kk) 1 TR
WWW (S Tfeean | AR i Fefa w4

OR / 924l
For any two vectors d@ and b, prove that 6
|a+b| < |d|+|b|.
R WOl (9FF @ WF b T AR ANt T @
|a+b| < la| +|b|.
6lve graphically the following linear fprogramming problem :
WWWWW&WW@W@H %‘;)o
; n Ot
Maximize or Minimize £ > 700 X '6 3
Z=x+2y | G i po ‘
subject to constraints P . S’l— £ S O
S) L A
x+2y2100 } \0 O}Oj < @
2x - y<0/470 2\ 27 0)
7 / 9
2x +y <200, _ (L* p
© x20, y20 . .\(%/ Ojj 6
70

7 = x+2y 3 A % AR A TEeat TS

x+2y =100 )
VD)
2x-y <0 “ >O
2x+y <200 ”/xq’g Dj 'k_.-
x20, y20 \P)‘g
[13] - anfd.
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Maximize
Z =1000x + 600y

subject to constraints

X+y <200

x 220

Yy=4x

x20,y=20 6

Z =1000x +600y 3 % T Bfeat T

xX+y <200
x 220
y=4x

x20,y=20
6

@m numbers are selected at random (without replacement) from
the first six positive integers. Let X denotes the larger of the two
numbers. Find mean of X. 6

awsﬂ%twwwmﬂmwmﬁﬂwm@imwmw
:‘auxmmmﬂn@ﬁﬁwdmwxawﬁﬁw.
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How many times a fair coin must be tossed so that the probability

of having at least one head is more than 90% ? 6

1 Frde T i A B 7R AR Fice RS @R I8 (IR TSRS 90%
e &% =2
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