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30T MATH
2020
4 MATHEMATICS
& Full Marks : 100
'i Pass Marks : 30
|
: ‘ Time : Three hours
If The figures in the margin indicate full marks
!s ' for the questions.
|
i - .
! Q. No. 1 (a-j) carries 1 mark each | 1x10 = 10
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. : | 1*10=10

S 2HTAIR] ©wF ot ¢

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

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

10 ©IF 7% q TN AR Aezfos R 7FHO QAT BT
R ={ .(x,y)|2x+3y=12} | 705! Refy a1 |
(b) Write the principal value of \L

o /*
cos'l[cos(_igﬁj]_ . /;" g ’ 1

(£,-€)
/ cos‘{cos(‘igﬂn %’Wfﬂﬂﬁf{l’nl = "
RSy I -!L*"“f - [0 /. 75]

c) Let A=[gq, ] 1s a square matrix of order 2 where q; = {?

Then A ‘ ‘ ?’,p ‘v
o . i}~ Skew-symmetric matrix ‘ Gt~ O

1) Symmetric matrix
4\ N ,-—‘y) y
'(iii) Diagonal matrix

\l (iv) ‘None of these.

| \§ @ TA A =[a; ] @0 2 T_ ?Isfcfnawmo a; =i° - j* 1 (9T A bl
/%ﬁ. () REwsmis e | O ':1 .
(i) TS T “ -
(iii) ﬁas_cfc‘sﬂaw
(iv) 4618 A
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(d) Find the derivative of x° w1tﬁrespect to x%. 1

X2 ATF x° I RIS Gferedl |

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

(X0, Yo ), if Z does not exist at this point. 1
X

i y = f(x) 72 (xo,yo)ﬁng_y Y 7, (T TFUH @ R
Bl o T e |

N I sec'x =cosec'y (| x| =21, |y|=1), then ‘ﬁnd the value of.
cos‘l(l)+ cos'l(l]. 1
X Y : :

I sec™ x = cosecy.( |5c;| 21, |y|=21),

(SCF cos™ (l) + cos™ (5)3 Wi Sfenear |
x g

(g) Write the direction cosines of the vector j. 1

j Wﬁm\w Gl

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

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

y=asin(x+b) TS a % b Tl &, ARG T ST
ANFGR o o7l |

NS AR VAL 5 TR
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() The projections of a line on the axes are 3, 4 and 26 . Find
the length of the line. , 1

awaaﬂﬁm’ﬂﬁmmﬁwol:ﬁas, 4 % 26 | @IoRR W R
34|

() If x=¢(t), then find [ f(x)dx. | 148

x=¢(t) T jf(x)dx AT =1 |

relation R in the set A={xe Z: 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.

ORSA @ A={xeZ: 0< x <12} T FK@T 777
R={(a,b): |a-b| 4@3@@%}7{3171}%%1&5&1—?1@
GRS S Tfepe |

" OR /w29t

Let f:R-{3} >R-{1} is deﬁned by f(x)_n. Show that fis &

a bijective function. 'f"‘» - 2+2=4

@2 f:R-{3} >R—{1}, w;( )—;—g (@ T | (T £

TR R T |
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@ Solve : . 4

T 9

sint(1-x)-2sin" x =%_

OR /w44l

If a=sin(2)and f= tan™' (1), where 0< a, f < Z; then find the

value of a- /4. 4
_sin}(2) s p=tan(}), TO 0< & <5 (5@ o — f I
~ AN
| 200
| %0)
Show that - ' 4 51(,/1":(7
@y @ - 5 O
< §k
a’+1 ab ac _
K. ab b*+1 bc =1+a?+b?+c2. 3gé-
E?' g ca cb 024:1. ~ 0k
2 > Lk OR /=2l 206
: 5 -1 1 2 2 -3 -4
C]/\ (@) A=| 3 '0 4| and (=€) B=| -1 0 -1]|, then
A 2 1 -2 | 0 -1 0
7 | 4
examine whether the matrix A*-2B is singular. 4
oTE A% 0B CTFew! wefes 2 A3 34|
| 30TMATH [5] Contd.




%H points of discontinuity of f, where

-~ f(x)={ .

f(x)={ X sind, i x =0
0O , gwx=0

x?sinl
X

if x#0
if x=0

‘N<EHTﬂﬂmwztﬁ?ﬁﬁﬁﬁﬁiﬁa%ﬁhyw§%ﬁwmﬂ

d
6. ~“Find —y, if

W streq,

(@ g =xY

)y
Wy:xcos(a+y).

@Evaluate :

N [efr =t 3

(a) I Vx2 +2x+5 dx

30T MATH
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6x+7 .
CI N et

Evaluate :

W Fefm = ¢

7, SinX—COSX

dx
(@) -‘0 1+ sinxcos x
OR /9%l *
3
(05T
" .
P ; w7

(b) J'O log (1+cosx)dx - 4
5 ’ - [ , ‘_“ »
.;‘ 2

o d
=a(f+sinf) and y=a(l-cosf ), find -dTg at =0, 4

I x"';a(9+sin8) wig y=a(l-cosé )',

(T §=0 T d—x‘é 3 W ey 101

»
r
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rpretation of the

State Rolle’s theorem and give geometrical inte
- | 2+2=4

theorem.

o TSR S Bl S BN eififes gt et

Solve the differential equation :
e AT TG Tl ¢

ili—g+cosec(—yf)=0; | 4

dx Xx-
y =0 when (cfemt ) x=1.

OR /w4l

(i) strictly increasing f]

(ii) stnctly decreasing. \
| '\D\
4 30T MATH (8]
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n be formed having a

Find the area of the largest rectangle that ca
4

perimeter of 40 meters.

aﬁmﬁﬁﬁﬁm 4oﬁﬁa|ww—cwﬁﬁasiﬁl%%@a et 3 s |

a unit vector perpendicular to each of the vectors a+ b and
c. 4

G+b W% a-b (OFW A @A @Bl 4IF (9T {ofg a9 IO

G =3i+2]+2k =% b=i+2j-2k.
OR / 933!

Let Geis+4j+2k, b=3{-2j+7Tk and ¢ _2i - j+4k. Find a vector
4 which is perpéndicular to b@th G and p and é.d=15. 4

wq‘a a=z’+4j+2k, b -3i-2j+ 7k o &=2i-]+ak. aﬁc@? d

R T d, d 9% 7,9 @sas &9 W é.d=15.
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13. Ba 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 1s found to be red, find the probability that the ball
is drawn from bag A. 4

IAFE (VN AS 651 98] W% mwm (T B'® 451 ¢l SIF 60! 6 WS
T C'® 501 961 1% 551 990 o7 WCR | AGHEreIE @6 (AT =471 51 <@ (i
R | A A T 2, T AT SR @R iRl [T 4|

OR / @24

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

<ot e = 10719 T= =1 21| BF A5 Yoy @R iR Fdy w1

14. Jsing matrix method solve thé»following system of linear eciuations :

t 6
mewmmqmﬁmmm%mgm
A Ly ket e
XxX-y+z=4 b . ' :
: | “—LOl
U'FL) Heryniz=0 o \&\ 6 Wint Q.
Q‘L’ xX+y+z=2 Q“ - /‘Lg,d
. =S _‘ "
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Using elementary transformation find the inverse of the following
6

i 3 -2 ) ./;@’”
"A=| -3 0 -5 T N

25 o) ' A/ﬂ,‘»
4/

»-

Ve that the curves x=y> and xy=k cut at right angles if .
8k*=1. , 6

o 9 (@ X =Y W% ay =k WWWWHW 8k>=1. A

v
2 =4 a7 k X
,,)3;%-\:% » L %\;‘L OHW X@\/A
S T I = R | o
a) o Find the absolute maximum and absolute minimum values of the

function f given by f(x)= cos?x+sinx, x € [0, 7] 6

’ﬂﬂ}) cos?x+sinx, x € [0, ﬂ]?‘ﬁﬁiﬁﬁﬁf FEOR o AR e

';/;5* WWWW@TI
. Ny =)

the

7 1d the area of the region enclosed by the parabola ? ey,
line y=x+2 and the x-axis . 6

x% =y e, y=x+2 (W WF XT3 wledl CRa e e T
Contd.
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Using integration find the area of the region bounded by the triangle
whose vertices are (1, 0), (2,2) and (3, 1). 6

| @wwaﬁ(lo)mz)wml)wﬁmww
SRR T

ind the vector equation of the line passing through the point

(1,2,1) and perpendicular to the plane r (21 J—I—k) 1O 6

(1,2,1) Rz Som @@t o1F 7. (20— j+k)=10 soe<m" 79 @l
(IR (S TPl [efy st |

OR/ Wj’/?f 0
Find the vector equation of the plane passing through the
intersection of the planes 7. ({ +J +I€)= 6 and r. (Zf +3j +4k ): -5

and the point (1,1,1). 6

Fo(i+j+R)=6 o 7. (21 + 3] +4k )= -5 TSI O 1 G e
TSI mwc@a AP0 Sferear |

¢ two adjacent sides of a parallelogram are (27 -4j+5K) and

(i-2j-3k ). Find the unit vector parallel to its diagonal. Also find

the area of the parallelogram. 6
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aseﬁﬂﬂwm (ST Teredr | ANEREoR S Fd

OR /9%l
For any two vectors d and b, prove that 6
|@+b| <|a|+|b|.
m@@aawgammcfwa
|a+b| |a|+|b|
. _S6lve graphically the following linear ‘programmimg problem :
WWWWM%WWWW@H | %\’30‘
M 4 1 ),U"”
Maximize or Minimize 7 4 Q0 x '/} 3
Z=x+2y | (.)\()> m , AO _
subject to constramts 4 : < - 20
S o) >, % ’
xX+2y 2 100 7‘“‘ \ 0 ) @
ox-y<0”", 01 O
Yy /7 \ ‘(’) /70)
2x+Y < 202)4 / } \.
© x20, y=0 "(L w,%/ 6
7. O)

Z=x+2y aﬁzﬁwmﬂaﬁﬁmﬁwn’@'

 x+2y=100 | 500 05&
ox-y <0 7 o
o 12O
2x +y <200 ”/X bj |
x20, y20 \?,4’

30T MATH
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Maximize
Z =1000x + 600y

subject to constraints

| X+y <200

il x>20

‘ y=4x

| | x20,y=0 6

Z =1000x +600y ¥ s T Sfvedt 7'

 x+y <200
x220
y=>4x

i ) x>0,y>0

; : o numbers are selected at random (without replacement) from
I | the first six positive integers. Let X denotes the larger of the two

numbers. Find mean of X. 6

' a@@mmwx\wwmﬂﬂwmmmwmaw
TAI X @ enewmzm%a—d@mwxawﬁcﬁw;
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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

4Bt e Sl R A B 3R w AICe IS I T8 (Sl TSR 90%
o @ e
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