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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 Jizr{rk each _ ©1x10 = 10
Q. Nos. 2-13 carnj 4 marks each - 4x12 = 43
| Q. Nos. '14-Zd carry 6 marks each '  6x7 = 42

Total = 100"
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1. Answer the following questions : ; 1x10=10

Oog 2AIRY Te fEa

(@ Let A={x:1<x<10,x isanodd'naturalnumber} and
‘Bz{y : 90<y <100,y is a prime number}.

Write the number of relations from A to B. 1

HNTA A={x:1<x<10, x 90 S FOIRF MY } TS
B={y: 90<y<100, y @B Ghfers Ry } |
A T 5[l Bt @A T WA B
(b) Write down the range of f(x)=cot™ x. | « o
f(x)=cot™! x TE=I T I |
(c) Find all the positive values of 2x2 determinants whose entries
are from the set {-1,0,1}. CaAap : 1

7ZfS {—1, 0,1} Gl A 5ifd® 2x2 ARG STl 4RI T
 fafa == |

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

value of | A|. | - ' - 1

@ TA A 9B LA WA R S e | |A| T 59 T
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(e) Let A be a matrix of order 3, such that |A|=-9. Find the

value of I— 3 A"‘1 ' 1

W?ﬁAQﬁT3WCﬁWﬂ’G |Al=-91 |-3 A T W AT
9l - . ° |

' - L dy
If 2*=3Y, then find —=.
() en fin

qm 2% =3Y, (o -%.ﬁ@?ﬁﬂ

(g) Evaluate J 2x f'(x?)dx.

J‘Qxf’(xz)dx fefa =1

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

d2 d 3 :
S-7(F) veu-o. - n

42 3 : , . '
.d y—7(d—y) +6y =0 SFFE AARPT T F o [{efy =1 |
a2 \ax - _ .
(i)  Write the interval in which the function f(x)=cosx is étrictly
decreasing. 1
f(x) = cos x TETH (FIFCH TEIETS FOS A 2 |
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() Write the equation of the plane passing through (a, b, ¢) and

parallel to xy-plane. : 1

(a,b,c) R TEE @R WS xy- TR TGN 2l TSI
P NIEE ORI

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

show that cot(cot™'7 +cot™! 8 +cot ™18 )= f(2). 4

@ TAT f(x)=ax+b, a>0 WS [—1, 1] T o= efoBa =z [0, 2];

a3, cot(cot™7 +cot™ 8 +cot™'18)= f(2).

OR / G2qt

Find the value of

cos'lx'+cos“1{%(x+ 3 l—xzj}, %stl.

cos'1x+cos__l{?12-'(x+ 3v1-x? )},

W [T =01

3. Let f:R—)R is defined by f(x)=3x-2

xX+2
3

Show that f-g=g-f. | ‘ - 4

and g:R — R is defined by g(x)=
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PTA f:RH>R T f(x)=3x-2 ﬁﬂi@ﬁﬁﬁime g:R > R ?r:"
X+ 2 !
3

g(x) = @ WETT 9w

“ysl @, frg=g-f.

" 4. Show that

a-b-c - 2a 2a
20 b-c-a 2b |=(a+b+c)? 4
2¢  2¢ c-a-b :
Tedl (F,
a-b-c 2a 2a
2b b-c-a 2b |=(a+b+c)?
2c 2c c—-a-b
OR/&3ql

Without expanding show that
(a* +a™* )2 (a* —a~* )2 2]
(b*+b™)* (b*-b=*)* 2|=0

(c“‘+c"‘)2 (c"—c"‘)2 2

- KR 7110 oy @,
(a"+a"":)2 (a"—a"‘)2 2
(p*+bp*)* (b*-b>)* 2|=0

(c* +c7* )2 (c*-c* )2 2
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5. Show thaf the function f defined by

f(x)=|1-x+]|x]||, xeR is a continuous function. 4

@Yeq @, f(x)=|1-x+|x||, xeR & BTG T f, a5y o=
T | | |

OR /5dl

Discuss the app-licability of Rolle’s theorem to the function

f)=x*+1 on [-2,2].

e f(x) = X% +1, TG [-2,2] © T TAAMT AT SO F

6. If y=ve'™, find %—. - } .4

ifﬁy=\/e&,m—3—i fRef < |

1 afl T—2ae
7. If y=—cos 1, x=20,
=3 [.1+4x3)

dy
— _ _ : 4
find e * "
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" OR /w43t

Determine the set of all points where the function f(x)=x|x]| is
differentiable. | : a -

e f(x)= x| x| SRER @A PR S R a1

1-[ 1—=x J ' '
2 Lo e
X\ V1-x2 | %

<

8. Evaluate I

| ek de 3 W9 [T 30

BHC =

OR/ w2l

cos8x +1 dx
tan2x —-cot2x

Evaluate I

cos8x+1 -
I dx 3 3= g =111
tan2x —cot2x

; 2 -
9. Evaluate I; E%%)gdx g ? 4
: +x“ ,

2 :
2 g 3w Rl L
° (3+x2) » o
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OR / @33t

2 1
Evaluate S e %
I% 1++Jtanx

f,;/?’l—rf:dx I W [T =411
6

tan x

10. Solve the differential equation | 4

dy 2
x—= +2y=x“logx
7 y g

@ d V
SEFE ARSI xa-ii+2y=leogx ALY

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

d’y _dy
2

th X + X +
show that =) o

y=0. T 4

I y =3cos ('logx) +4sin(logx), |

_ 2 )
med 3, x4 ny+x%x‘y—+y=o|

2

12. If =61 +8j éuqld b = 3]+ 4k then determine the vector component

of @ along b. : C | 4

M G=6]+8] ® b=3]+4k (0T b I a I (531 Topied Refy =
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OR /w37

Find a unit vector perpendicular to each of ‘the vectors d@+b and - -

G-b, where &:éf-ﬁQj#QlE and E‘=f+éj—215-

G=3{+2j+2k, b=1+2j-2k (BB G@+b TF" G — b AL (ST 8*FT®

Y (R 9T (O3] [T 10

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

A={x: 15x$50}'. Find the probability such that the number

)

satisfies .the inequation x2? -13x<30.

4

TS A={x:1<x<50} T *< IHT O GBI TSIEFS ey F[L5H
ﬁi’mmﬂnﬁmwmﬂﬁmq x2 -13x <30 WA I} FSIES! Al

e
B}
-0 Qtan-?—

14. If A= Y 2 | then
. : tan— 0
2

; cosa -sina
show that I+ A=(I-A) s
sina cosa

where I is the identity matrix of order 2.-
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mysdl @, I_+'A = (I—A)[

cosa. —Siha
- ?
sina cosa

TS [9B 2 AR GFF G |

OR /G4t

"1 2 -3

If A=|{2 3 ) , then ﬁnd'A'l;_ and hence sol%re the

| 3 -3 -4 |

system of equations -

x+2y—-3z=-4
2x+3y+2z=2
3x-3y-4z=11
1 2 -3 '
WMoazl2 3 2| % A Rl WIS

| 3 -3 -4 |

FER Aw (S

x+2y—-3z=-4
2x+3y+2z=2
3x-3y—-4z=11

AIIG 1 |
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15. Form the differential equation satisfied by (x- a) +(y-b)?=r?

- where- a and b are arbitrary constants. _ 6

(x—a)? +(y b) _rzﬂﬁwcfﬁﬁwmwwﬁwcrmw TS q IS
b oz 4 |

OR / 94}

Find the maximum and minimum values of the function

f(x)=x+sin2x on [0, 2r ].

[0, 27 | TGS [f(x) = X + Sin2x TR HA® W ﬂ?ﬁﬂmﬁq‘%
391 '

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

~ is maximum when the triangle is isosceles. : 6

'_mqwmmhﬁﬁﬁﬂmwﬁﬁ—mwﬁwvam
MWRI

OR /24T

Find the area of the smaller portion enclosed by the curves

x2+y?=9 and y*=8x,

x?2+y?=9 9" Yy’ =8x T2 MG TS RN P A == |
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17. Find the shortest distance _betweeﬁ the lines

18.

F=6i+2j+2k+4(i-2j+2Kk)

and F=-4i-k+u(@Bi-2j-2k). = . | | &

F=6i+2j+2k+ A (I-2j+2k) W% 7F=-4i-Kk+u(BI-2]-2%)

TolER o) AR @9 R4y w41

OR / &%

Find the equations of two lines through the origin which intersect

‘thelin'e x-3 o B 3 =2 at i

2 1 1 8

WWW@W’C;’ y13_%¢—«n@a¢ C?WT_CEWW@?IT

maﬁw@ fRefa =1

- Prove that (&—5)x(d+5)=2(&x5). Hence find the area of the

parallelogram whose diagonals are the vectors

3i+j-2k and {-3j+4k. . 6
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el w11 (T (G- b )x(G+b)=2{dxb)| GO (] 37+ -2k W
i —3j+a4k = RFE s i [y =i

OR / 9123}

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

parallel to the planes 7.(i-j+2k)=5 'ar;d‘ F.(3i+j+k)=6.

(L 2,3) R¥a e =Kz @kt o 7. (i -j+2k)=5 I

7 (3i+]+k)=6 TNOR FAGAE @UR (ST AN el =t

19. Solve the linear programming problem graphic’_ailly. 6

Wﬁmmwh%mﬁzmmmﬁeml

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

2x+y <200, |
x+y <150 and x2>0, y=0.

z =20x+15y I XD I Hlened
TS, o
2x+y <200, .
x+y <150 9% x>0, y=20 | )
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OR / 5241

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

x=-2y<2,
3x+2y <12,
-3x+2y<3 and x20, y=20.

Zz=5x+2y I JE® W FEEE I Sfeea
e

 x-2y<2,

3x+2y <12,

—3x+2y<3 Wﬁ?x>0 y>0|

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

=3 90B! IR FRAYW #2051 FRA WS Ko w1 L1 | el
fffon =1 1A IR wawe 3@ Reowy @Re Feikel [Ada w1

OR / &4r

In a 3x3 matrix, entries aq; 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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@51 3x3 VAR TP (PR a;F 930, 1,2, 3,4, 5,6, 7, 8,93
a1 7RIere RpRe AT Fiba #1 tar, 10 Ao a;; «Bl ol o wike
/R | erers <SR 2t GTa 151 Rerey @R it Wy w1
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