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2019
- MATHEMATICS
Full Marks : 100 - .
Pass Marks:.30 -
, Timé" Three “ﬁoi;rs ‘.
The figures in the margin indicate ﬁiil marks
for the questions.
Q. No. 1 (a—j) carries 1 mark each =  Ix10= 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 folléwing questions : 1x10=10

WWW%‘#{:

(@) Let A={x:1<x<10,x‘isanoddnatur_alnumber} and

(b)

(c)

(d)

29T MATH

B={y: 90<y<100, y is a prime number}.

Write the number of relations from A to B. 1

@A A={x:1<x<10, xaﬁwmwﬁasmﬂn } S
B={y: 90<y<100, yu‘lﬁcﬁﬁ?ﬁﬂm}l
A T *Rl B (7 R A9 ey |

Write down thevrarige of f(x)=cot™x. ' 1

J(x)=cot™! x TEwR *ff e |

Find all fhe positive values of 2*2 determinants whose entries
are from the set {-1,0,1}. : 1

S {-1,0, 1}amaﬁmﬁﬁwzxzﬂﬁﬁmmmm¢m
efT ==

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

value of |A[. 1

RN 5 A Bt ey A R RS (e | | 4| 1 T B

2]




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

value of I-—3 A"1|. o 1

T q®@EE A G 3.NER G T [A]=—9 1 |3 A7 I W Rt
9 : 2 noa

e

() If 2%=3Y then find Y. | 1

i 2% =3¢, ot % fr =1

(g) Evaluate szf'(xz)&xﬁi"" e

255 (x?) dx By -

equation
< f

(h) Find the order and degree of the diffe;ehfiél
,dgy dy 3 L . -
o 7(5) 0.

—d?y—7(ay) +6y =0 o] TR T W Tre Fefe

() Write the interval i‘h‘whiéﬁ\the ‘flinct'idh f(x)=cosx is strictly

decreasing. 1

f(x)=cosx W@@WWWNWI "
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() = Write the equatlon of the plane passmg through (a,b,c) and
parallel to xy- plane G 1

(abc)ﬁ'ﬁ?ﬂmmm xywwmw~
W%‘HI

2. Let the mapping f(x)=ax+b, a>0, maps [;1:1] onto [0, 2];
show that cot(cdt”=17+cbt~‘~18+cot"118) f(2) o4

-\

meﬁm f(X)=ax+b, a>o®n@[ 1, 1]3%&‘%&2‘3 [0, 2];

o0& @, cot(cot™ 7 + ot 8+ cot™18)= f(2). -
| .

OR/@&d - i
Find the valug of - |
cos‘lx+cos'1{-1—(x+ 3 1—x2)}, —<x<l1.
cosflx+co;s_“1{%.(x+\/§ 1—x2)}, <x<13
- W Refa

3. Let f:RR 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

29T MATH . [4]




Wi‘ﬁf R—>Rasf(x) 3x -2 @WWZ@Wg R>RF

B

3
cvreiearcrr fg gf

4. Show that
la=-b-c 2a 2d"' I 3 ' )
| 2 b-c-a 2b  |=(atbrcyi.. 4
2c 2c c—a-b :
- SRR her r 7 | . "'.").‘-'- ‘vi: ]
e &, . | | -
a-b-c . 2a | 2a | ' | 3
2b b-c-a 2b =(a+b+c)”
2c 2¢ c-a-b

RPIES } S

OR/TH
‘Without expanding show that
‘ .v(a" +a* )2 (a"\—a"‘ )2 2( | - vyo

(b5+b)? (p*-p*)* 2|=0
2

Rrom T OIS X, -

(ax;_*_a'—x)2 (ax;%a-x)z 2 .
(40~ ) (b*-p)" 2|=0
(c"+c°")2 (c"—-c”‘)2 2
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5. Show that the function f defined by

fx)=[1- x+|x|| xeR is a contlnuous functlon - 4

it

e ®, f(x)=|1- x+|x|| xeR @ F@HE Wf @%1 Wﬁf@‘iﬂ
FE | 3

PR |,~._

OR / &144l '
d oo wene
Discuss the applicability of Rolle’s' theorem to the function
f(x)=x2+1 on"[-272] . -

TR f(x) =22 +1, S [0, 2] © T SR A A T

| 6. If y=ve'*, fina . . o 4
| dx
R y:\/e";,mjx—y Rl <1 |
3 . "
. 2 “\1+4x® ) ‘x_O, ' ,'
!
find ay 4

I y=lcos-1(1—4x3 ,
2 1+4x3

- dy
O 55 I W Rl w1
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Determine the set of all .points where the function f(x)=x|x| is
differentiable. S

T f(x)=x|x| SRR @aﬁﬁ%ﬁmzﬁs ﬁﬁaﬂ@.l

1 1-x '
8. Evaluate J.-; /1_x2 dx T P e e , ) ’ ,\4"

~

(e v

x \¥1-x?
OR/ T4l
: J- cos8x +1
Evaluate tan 2% — ot ox
cos8x +1 | A
dx ff = T

J-tanzx—coth AL ‘ - S e L
| 1 3_'x2 . ' .
f " 9.. Evaluate —— dx, '
i Vi ua. IO (3+x2)2

[ 32X dx 3w ey 1

- (3~+'~J§2-’
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OR /9t

'Evaluate I S

/ 1+Jtanx

I;/a‘ #——dx aﬂmﬁﬁ‘ﬂW|
6

ta

10. Solve the differential equation - : ‘ . | . 4
x‘—(:xg N 2y‘=.~fx<2;logx ' ' | ’
ORI AR [l x%+2y=x210gx NN |

11. If y’=3¢os(lpgqg)+4sin(logx),
.shQWthat ngx—‘g le/+y 0. . 4
™ y=3cos (logx) +4sin(logx),

| d2y dy
el [, x2 =< x—2 +1y=0|
) dx? dx Y

12. If a=6i +8 jand b=3 _]+4k then detG:rmme the vector component
of @ along p. _ o 4

i G = =6i+8] WIF b= 3_]+4k csC3 b ?ﬁ*ﬂa‘ aa@%w"*tﬁ‘famn
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13.

14.

29T MATH

satlsﬁes the 1nequat10n x - 13x~s 30.

OR /9%d}

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

d—-b, where @=31+2j+2k and b=i+2j-2k.

G=37+2j+2k, E=f+2j—2i€ﬁ‘tm&+5 %" G — b AL (SFI GO
S

A natural number is selected at random from the set

A={x: 1 <x< 50}. Find the probab1hty such that t.he ‘number -

4

ﬂ‘{{% A={x:1<x<50} g wwﬁﬁs oI @Y Freie A [ow

' . SR B
Tl To7 | ARANBIR Pl 7Y x2 —13x < 30 AN I IS [l

RN
i

9|

0 —tang o
If A= o 2 |, then
"ta'na 0

"cosa -Sina 0
show that I+A = (I A) j,,

_sina  cosa
where I is the identity matrix of order 2. 6
191 _ Contd.




a
0 -—tan— _
™ A= 2 |, cot3
v a
tan— O
~* " Tcosa -sina]
W%WC{I+A=U—A{ y

sina . cosa

TS IO 2 VAR G G |

- OR /&%l

I

1 2 -3 -
If A=[2 3 D) ,'théh find A™'; and hence solve the
3 -3 -4 | o |

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

1 2 -3
MM A=|2 3 2|, corg A AT A
‘[3 -3 -4

2x+3y+2z=2 ‘
3x-3y'_4z‘=1'1v : _
AN 10|
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15. Form the differential equation satisfied by (x-a)?+(y-b)% =r2,
where a and b are arbitrary constants. . 6

(x-a)?+(y-b)?=r2 Wﬂwqﬁﬁwmwﬁwqmw TS e
b v 47T |

Find the maximum and mihimum values of the function
f(x)=x+sin2x on [0, 2r ].

[0, 27 | TEIETS f(x) = x + sinx o o1 W% TR T fE
I .

16. Prove that the area of a right;angiled triangle of aﬁ given-hypotenus_e

is maximum when the triangle is isosceles. 6

“ﬂmqwmmmﬁﬁ%mwﬁﬁﬂw«ﬁmﬁm
foroen FER ]|

OR/ &3

- Find the area of the smaller portion enclosed by the curves

x2+y2'=9.and y2=8)§.

x21y?=0 W% Y2 =8x Tk oA FE W I e T

[11] ) Contd.
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17.

18.

Find the shortest distince between the lines . -
F=61’+2j'+21€+/1(f—{5j+21€)

and 7=-4i-k+u(8i-2j-2¢). e
F=6i+2j+2k+ A (L2]+ 9% ) o 7 =—4i R+ (37-2]-2) o

e . OR/ 9%

~ Find the equations of two lines through the 'ori"gin which intersqét'

o st e 1)

. Prove that (a,-E)x"(a +b)=2 (;&xB ). Hence ﬁnd the area .o.f, the

parallelogram whose diagonals are the vectors

3i+j-2k and 17.-_3:]:4-4’%' ' . 6

2TMATH (2]




o 79 @ (G-b)x(a+b)=2(dxb) GO T 3i+j-2k WF
37+ 4k < RE R o o |

OR/@%a &}

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

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

, (1, 2,3) R TSR =z @R NF 7. (1 - j+2k)=5 e
F.(3i+j+k)=6 TR TR (TR (B T Ty A1
tie

19. Solve the linear programmmg problem graphlcally o 6

o Wﬁmwhﬁmm mwwﬁﬁmn
) LAY
Maximize z=20x+15y, subject to the conditions

T N

'2x+y52,00: .
x+y<s150 and x20, y=20.

»z‘=20x+15y QWWW '
Ty, |

2x+y<200
x+y <150 @@ x20, ¥20 |
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- - .OR/ &%

Maximize and minimize’
z=8x+ 2y; Sub‘ject to the conditions,
x-2y<2,

- 3x+2y<12, ,
-3x+2y<3 and x20, y20.

z=5x+2y I N wis sy T SReal
xX-2y<2,
3x+2y<12, |
-3x+2y<3 W x>0, y=20 I

20. Two numbers are selected at random from a set of ﬁr st 90 natural
numbers. Find the probability that the product of randomly selected
numbers is divisible by 3. ' . 6

am‘goﬁWmmﬂ%éﬁmﬂnmﬁaﬁmmew
freefiont =t steat oI e 3 Roted (AN IRl fRefe 41

OR /&%

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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@5t 3x3 AR (owT (TePhR ¢;F 90, 1, 2, 3, 4, 5, 6,7, 8,93
o sFeIfere RoRre AfreIc b 31 (2R, T A a;; 95t SR e
RS st | e <IN eitore (e 15 Rerey @RI sifel [ =11
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