Total number of pages — 16

29T MATH
2019
MATHEMATICS
Full Marks : 100
Pass Marks : 30
Time : Three hours
The figures in the margin indicate full marks

for the questions.
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 bx7 = 42
Total = 100

b Google Play

Install Now

. ASSAM
St A

HS Science Question Paper [m]

BELLAL HOSSAIN MONDAL®

Conid.



1. Answer the following questions : 1x10=10

o9 2ralEs Taeg =l :

(@

(b)

(c)

(d)

29T MATH

Let A={x:1<x<10, x is anodd natural number} and
B={y: 90<y<100,y is a prime number}.

Write the number of relations from A to B. 1

@ TH A={x:1<x<10, x5 55 Feis 7Ry } T
B={y: 90<y<100, y <0l Nz 72yl } |
A T 7[ B T (@4l =g A4 &

Write down the range of .f(x) =cot 'x. 1
f(x)=cot™ x F=w@ fEna &l

Find all the positive values of 2x2 determinants whose entries
are from the set {-1,0,1}. 1
7l {—1,0,1}3 G e i3 2x 2 AR 7 e s

e =1 |

Let A be a skew-symmetric matrix of odd order. Write the

value of [A/. 1

49l T A 95! T WaE fFEw e Gee®| [ A 3 5W @9

[2]
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() Let A be a matrix of order 3, such that [A/=-9. Find the

value of -1—3 Al | 1

£ 71 A Bl 3 Wai e wC [A[=-9| [-3 A7 = 5w Fefa
4

H If 2*=3%, then find d_y
dx

I 2% =3Y, (or% Ei—’ feefa a4t
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(g) Evaluate jzxf'(xz)dx, 1

_[fo'(xz)dx fasfa =1

(h) Find the order and degree of the differential equation

d’y dyJS
dYy _7(9) oV
e (dx 4 !

d2 d 3 .
F{_'y[ay) +6y =0 T7Fa ANTER T WF 9o [y 749

(i)  Write the interval in which the function f(x)=cosx is strictly
decreasing. 1

f(x)=cosx FE=H! (FWH WFAEE FoS I =8 &40
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() Write the equation of the plane passing through (a, b, ¢) and

parallel to xy-plane. 1

(a,b,c) fa%a TEE @R OE  xy-FAGed FEGEE (ZA FAAGHLAE
FaTfEel el |

2. Let the mapping f(x)=ax+b, a>0, maps [-1,1] onto [0, 2];

show that cot(cot_'?+C0[_18+c0t_118): f(2). 4

@A T f(x)=ax+b, a>0 9% [-1, 1] I 9vg 2feba g7 [0, 2];

vedl (g, .cor(cm_l 7+cot '8+cot '18 )= £(2).

OR / 924

Find the value of

cos_1x+cos_l{%(x+~/§\ll—x2 )},

<x<1.

1 1|

COS X +CO0S 1

%(x+\/§x’1—x2)}, %51{513
s fefT 41 |

3. Let f:R — R is defined by f(x)=3x-2

X+2

and g: R — R is defined by g(x)=

Show that f-g=g-f. 4
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45 TF F:R>R % f(x)=3x-2 @HN=wd5 3¢ 2z9% g:R>R 7

X+2 o seewrs 39 T

g(x)=

ordea @, f-g=g-f.

Show that

a-b-c 2a 2a BELLAL HOSSAIN MONDAL
2b b-c-a 2b =(a+b+c)? 4
2c 2c c—-a-b

e edl @,

a-b-c 2a 2a
2b b-c~a 2b |=(a+b+c)?
2c 2c c—-a-b

OR / g1

Without expanding show that

(a*+a™™ ]2 (a*-a™ ]2 2

2

(b*+b™)® (b*-b™*)* 2|=0

(c*+c™ )2 (c*—c™ ]2 2

fwr TEiE (ed @,

(a*+a™> )2 (a*~a™* )2 2

(b*+b™)* (b*-b™*)® 2|=0

(c*+c™* )2 (¢*-c™ )2 2
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5. Show that the function f defined by

.f(x):|1v—x+1x|, xe R is a continuous function. 4

med @, f(x)=|1-x+|x
T |

|, xe R (@ &A% F&e f, ab1 wfafoe

OR / G941

Discuss the applicability of Rolle’s theorem to the function

f(x)=x%+1 on [-2 2].

TE f(x)=x"+1, S%EE [-2, 2| © 9@ SHASMA AT SCED T4 |

' d
6. If y=ve'™, find X, 4
y=Ve ind —~

qfn yz\“e‘!;. (RUT&) g{— fsf <=1 |

d -
(ST% E}X g oW T 3591
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OR / 9194
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Determine the set of all points where the function f(x)=x/x/ is
differentiable.

7w F(X)=x| x| sagemiy (ZRR Repas wefe Fded a4

1 1-x
8. Evaluate J-‘; _x? dx 4
-X

I

1-x
dx 3 5« fefa <=1
[vl—xg]

OR / 9199

cos8x +1
tan 2x — cot 2x

Evaluate j

dx 3 w9 @y ==

j cos8x +1
tan 2x — cot 2x

1 3-x?

9. Evaluate —
" (3 +x% ]2

' 2
;37"2(& 3 W fefT =4 |
(3+x2)
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OR / g4

Evaluate I

%1
% 1++tanx

- |
I‘VA —HJmn—xdxa:rmﬁcﬁraﬁH
6

10. Solve the differential equation 4
d BELLAL HOSSAIN MONDAL
xay + 2y =x%log x

BRI NIEEt x%+ 2y = x*logx i 54|

11. If y=3cos (logx) +4sin(logx ),

2 dy L

show that x AL +y=0, 4

g y=3cos (logx ) +4sin(logx),

' 2
oed @, x? %Jg+xf—d}x{+y:0 |

12. If 4=6i +8j and b =3+ 4k then determine the vector component

of a along b. 4

T a=6i+8] WF b=3j+4k (50T b 3 e a 3 (33 Tt Fefa w1
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OR / g4

Find a unit vector perpendicular to each of the vectors a+b and

a-b. where 3=3i+2j+2k and b=i+2j-2k.

4=3i+2j+2k, b=i+2j-2k (St a+b U< 4 b wAlbl (9394 ¢viFe

AT (T4 CIF (924 @6 41|

13. A natural number is selected at random from the set

A={x:1<x<50}. Find the probability such that the number

satisfies the inequation .x 2_13x<30- 4

AEfe A={x:1<x<50} 3 =« IMREF Sa 5 Fefas i Fdea

F4| TF | AANGIE SHEe] JAFEd x 2 —13x < 30 FUgH 99 w3iEe [

F41 |
0 —tan —
14. If A= o 2 , then
tan — 0
2
cos¢ —sina
show that I+ A=(I-A) !
sinx cosc
where [ is the identity matrix of order 2. 6
29T MATH [9] Conid.
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0 —l‘z;mg
.’Jﬁ A= 2 SATAC

tan < 0
2

cosa —Sina
myed @, I+A=(1-A)

sina coso

e [ €61 2 AGE 9FF GlETF |

OR / G944

1 2 -3
If A=|2 3 2|, then find A!'; and hence solve the
3 -3 -4

system of equations
x+2y-3z=-4
2x+3y+2z=2
3x-3y-4z=11

1 2 -3

Im A=| 2 3 2|, o3 A! T F=t; =

3 -3 -4

=
'l

A9 e

x+2y-3z=-4
2x+3y+2z=2
3x-3y-4z=11

A <4l
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15. Form the differential equation satisfied by (x—a)? +(y-b)2 =rZ,
where a and b are arbitrary constants. 6

(x—a)? +(y—b)? =r? T 5% 341 SRTaE A0 51 341, TS a 9=
b aftzs &5 |

OR / 9=/

Find the maximum and minimum values of the function

f(x)=x+sin2x on |0, 27 |.

[0, 27 | SmAETS £(x) = X + Sin2x T S OiE RS qW Fef
4|

16. Prove that the area of a right angled triangle of a given hypotenuse

is maximum when the triangle is isosceles. 6

—

AAd T4 (@ ove Sioge Qe €O el fages @ifF Adm = @fenl
faewn! wiaar 24

OR / 92<

Find the area of the smaller portion enclosed by the curves

'x2+y2=9 and y2=8X.

x2+y?=9 W& y° =8x q®% wiwal W& weE A fefa w4
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17. Find the shortest distance between the lines
.P=61:+2j+2§+;§. (E-z}+zﬁ)

and r=-4i -k+u(3i -2j-2k). 6

F=6i+2j+2k+A(i-2j+2k) w® r=-4i -k +pu(3i-2j-2k) @

WeleE Mo Sdas wag o 34|

OR / g4/

Find the equations of two lines through the origin which intersect

2 == 1 3
oA TEA A @@l "2;3=y+3=% ﬁwg (1T (2 I @]

TOlea AXFae fWefd w4t |

18. Prove that (éws)x(é+5)=2(éx5]. Hence find the area of the

parallelogram whose diagonals are the vectors

3i+j-2k and j-3j+4k. 6

29T MATH [12]
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wael ¥4 (3 (a—-b)x(a+b)=2(axb) 9o (93 37+ j-2k wE

§-3]+4k 3 BT sl wif fd

OR / g9«

Find the vector equation of the line passing through (1, 2, 3) and

parallel to the planes r.(i-j+2k)=5 and 7.(3i+j+k)=6.

(1,2, 3) fa awen «ktz @@ o< r. (i - j+2k )=5 @i=

F.(31+j+k)=6 o7 AR @9 (539 e Fef 4|

19. Solve the linear programming problem graphically. 6

AlE WAt 9eg (3 e AR e Seedl |

Maximize z=20x+15y, subject to the conditions

2x +y <200,
x+y<150 and x>0, y>0.

z=20x+15y 3 A(HDG I Tfed

o -

g,

2x +y <200,
x+y<150 & x>0, y>0

BELLAL HOSSAIN MONDAL
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OR / G241

Maximize and minimize
z =5x+ 2y, subject to the conditions,
x-2y<2,

3x+2y <12,

z=5x+2y 3 A® wF AT AW THea

—

e

x—2y<2,
3x+2y<12,
-3x+2y<3 ©i%¥ x=20, y=20 |

20. Two numbers are selected at random from a set of first 90 natural
numbers. Find the probability that the product of randomly selected

numbers is divisible by 3. 6

223 900! Frelfes Feiiq 751 201 2 IgFiFelE b a1 25 | ayFieeiE
fdioa <11 7l WOk eows 3@ [Fefey @as wEife Wi w4

OR / g=

In a 3x3 matrix, entries a; are selected randomly from the digits
0,1, 2 3, 4,5, 6, 7, 8 9 with replacement where each element a;
is a three digit number. Find the probability that each element in

each row is divisible by 15.
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9Bl 3x3 WEE e (TR a,F 9% 0, 1, 2, 3, 4,5, 6, 7, 8 99
ol jeZIfee o TR Faiha 41 T2z, 3'C A9 a,; <ol foHbl Tk
a2 w2l | 2reE *IRR 2reE GhE 15@ e @ar Fsife fdy w4
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