Total number of pages—16
27T MATH

2017

MATHEMATICS

Full Marks : 100

Pass Marks : 30

Time : Three hours

The figures in the margin indicate full marks
Jor the questions.

Q. No. 1 (a—j) carries 1 mark each 1x10 = 10

Q. Nos. 2-12 carry 4 marks each 4x12 = 48
[Q. No. 7 has two parts, 7 (i), (ii)]

Q. Nos. 13-19 carry 6 marks each X7 = 42
Total = 100




1. Answer the following questions ; 1x10=10

OO 2RI Ol e -

(@) 1f the function f={(3,5), (2, 6), (3, 4)} from the set A= {1, 2, 3}
to the set B is invertible, find the set B.

W2 A ={1,2,3} 7 %I TS B 51 T f= {(1,5), (2,6), (3, 4)}
AfSEsI T, B wiafoo Siavest

() Find the value of x such that cos (sin'lx)=-;—.
1

X O WH Sfenedt qice c:os(sin'l )=5 o |

cosa - sina

(c) If A=[

values of «.

, ] and A+AT =1, write down the general
sina cosa

o o
% A:(Z?n“ SIRQ)WA+AT:I,H@\9 o I R S el
a cosa

(d) If Ais a matrix of order 3%4 and B is a matrix of order 4x35,

what is the order of the matrix (AB)" ?

M CTTFF A F WAl 3x4 GiF GoFH BI WAl 4x5 20, (903 GTeas
(AB)" = st R e
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(e) Let A be a 3x3 determinant and | A|=7. Find the value of
|2A].

& A @Bl 3x3 W oi® |A|=7 1 |24 NN Sfepssi |

pro 3

() Write down the range of f(x)=cosec 'x.

kL

F(x) = cosec ™' x T A |

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

d*y dy}2 dy
2k ) S i)
xXy—=; +x[ Yy .

—Yy—=0 SR ANIOR TN AF o FI |

d’y (@T dy
dx

(h) Ifa=2i+4j—k and b =3i -2j+Ak arc such that g | b, what
is the value of 4 ? _

AW @ =20 +4j—k W% b=231-2j+Ak (S ! GERHI TS d L b,
(0% A I AW el e

(i) What is the equation of the planc passing through («, f, ¥)
and parallel to the plane x+y+2z=07?

(e, B, 7) 9 MEE @R % x+y+2z =0 HNiq AN (<
NG FANeae o7l |
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G) 1f the planes 2x-4y+3z=5 and x+2y+1z=12 are

perpendicular to ecach other, what is the valuc of 4 ?

T e 2x -4y +32 =5 "R x+ 2y + Az = 12 TR 579 T, (90
YRR CREICE:

2. Let f:R—> R and g: R — R be two functions defined by f(x)=| x|

and g(x)=[x], where [ x] denotes the greatest integer less than or
cqual to x.

Find (fog)(5-75) and (g f)(-+5). 2+2=4

F:Ro> R g: R > R FoW Woig wAsel amwed ol e, f(x) =| x [
g(x)=[x], T [x] @, x O e T SN YZE TG IRAS LG |

(fog)(5-75) R (gof) (-5 ) wa wm Tt
OR / 92471

Show that thc rclation R in R, defined by R={(a,b): a<b }, is
rcflexive and transitive, but not symmectric. 4

MRl (T AT YGRS R 9w, R={(a, b): a<b | bl dfeoTeH I Z
FEINE AT, [ dfowm 953

3. Prove that 4
oel ¥
af Vita +V1-a X
cot =—
Vi+ta-1-a | 2

where (I©) aa=sinx, xe (0,

AN

)
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OR / 9247

Prove that

AN F=
Dtan ! [a—b] tang- = COS 1(___acos()+b) 4
| a+b 2 a+bcos? )’
Show that 4
e @

x x° 1+px3

y y° 1+py’° |=(+ pxyz)(x-y)(y - 2)(z  x).
z 2Z° 1+pz3

OR / 924

Without expanding the determinant at any stage, show that

x?+x x+1 x-2
2x*+3x-1 3x 3x-3|=xA+B
x2+2x+3 2x -1 2x-1

where A and B arc determinants of order 3 not involving x.

(I SZICe WRCo! Aeied saditae, (el @

X%+ x x+1 x-2
ox? +38x—1 3x 3x-3|=xA+B
x*+2x+3 2x-1 2x-1

O A W& B 3-NER x A3 [
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S.  Show that the function defined by £ (x) = x ~[x] is discontinuous at

all integral points, where [x] denotes the greatest integer less than
or equal to x. ' 4

S @ T f(x) = x - [x], 5N w2 s fRftam, T [x] @ x vt
T AR A JZOH WG FYE G |

OR / 934

-1
If y=e" *, _1<x<1, show that

2
(l—xg)%g—x%uazyzo. 4
-1
MW y =@ x ~1<x <1, MY @

(l—xg)giy— xﬂihagy =0. .

'dx?‘_ dx

6. If y*+x¥ =1, find %' 4

I y*+x¥ =1, cors % Tlered |

OR / &33!

State Mean value theorem and verify it for the following function :
Jl)=x*-4x-3, xe[1,4]. 1+3=4
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TRl SAAGCE TR B2l i Oe TN CRa® SAPMIER TorS! AT
@Tg )t

fx)=x*-4x-3, xe[l,4]

7. Evaluate the following integrals :

el S WA SRSl 3

s n2x
(i) O dx, a#h 4
'[ a’ sin® x + b% cos? x :
OR / 94
J e* cos xdx ' ' 4

(ii) Prove'that _r; f(x)dx=I§ fla—x)dx, a>0.

Hence evaluate

_[% Sinx —cosx
0

: dx 2+2=4
1+ sinxcosx

e [ @ jg‘f(x)dhjg fla-x)dx, a>0
3T TS

dx S N+ TFedi |

I% sinx—cosx
0 1+sinxcosx

OR / 9241

J-:r xXsinx

0 2

dx 4
l1+cos” x
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dy
1—2f |2 e
(-x2)2 g, 4
'OR / w24t
2 12, .2 4
X" +xy Jdy =\ x" + y*° )dx . :
9. Solve the differential cquation : 4

O SR ANGRACT! ST 1T

s %
{l+edex+ey(l—£]dy=O
Yy

10. Express the vector G =57 — 2j+5k as the sum of two vectors such
that one is parallel to the vector 5=37+% and the other is

perpendicular to b. | 4

(93 G=5{-2j+5k T G0 (OIF| @iowel fepresl fovat wce @B (o

b=3i +k (SIF TGS &9 SFE (3 b3 &9 77|
OR / w24}

Show that the vector of magnitude /51 which makes equal angles
with the vectors azé(f_2j+2}5), b :é(—-4f—31€) and ¢ =f is
_5] + ] +5k. ' 4
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<ol c@ammﬂwﬁmc@*ﬁc‘i:%(f—zﬁzz&), 5=é(—4f—31€)

WS €= J T TS AN (@ I A | 7S @ (GFE! 57 4+ j+ 5k 29|

11. Find the length and the foot of the perpendicular from the point
(1,1,2) to the plane 7.(2i -2j+4k )+5=0. 4

(1,1, 2) s 7.(2i-2j+4k )+5=0 IeeR @97E Bl THT O W
TR oW Rq FAEF Slered |

OR / §%q1

Find the equation of the line through the point (-1, 2, 3) which is

dicular to the lin x _y-1 z+2 dx+3:y+2=z—l
perpendicular to the lines o =7 —, an 1 5 3

4

-1 + 2
(-1,2,3) [ IewE AR = %=y_3 =z_2 i

x+3 y+2 z-1
=1 2 3

@ MO SO 4 (@A TR Teres |

12. Two dice are thrown. Find the probability that the sum of the
numbers coming up on them is 9, il it is known that the number
5 always occurs on the first die. ' - 4

wo! S(uels Wewe 391 2| Feikel Fd =<1 Ace ) ofgew =g WY
st 9 =¥, I G3CH! S W (T, AN QB S AN TR 5 AR
gl
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13.

OR / 92t

A bag contains 2 red and 4 black balls, another bag contains 3 red
and 3 black balls. One of the two bags is selected at random and
a ball is drawn from a bag which is found to be réd. Find thc
probability that the ball is drawn from the first bag. 4

m::rmszﬁwmmwmwmlwammsﬁrmmsﬁwm
T SR APPSR DT W SeRT G5y I CETIR =& | qfiy
b T=1001 vel =7, ot @3 e (THE[T R1F FiRet Refz w |

2 -3 5
If A= 3 2 -4 |, find 4!,
1 1 -2

Using A™!' solve the system of equations.

2x-3y+5z=11
3x+2y-4z=-5

6
X+y-2z=-3
2 -3 B
MW A=| 3 2 -2 | corm Al Sfepest
1 1 -2

Al N T RIS G TR FSITRENRE ST ]

2x-3y+5z=11
3x+2y-4z=-5
X+y—-2z=-3
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OR / @24l
If f(x)=x°-6x>+9x—4, find f(A)

2 -1 1
where A=|-1 2 -1
I <1 2)¢

Also find AL,

T fx)= x> -6x>+9x -4 (ST £(A) 3 T Tferest

. 2 -1 1
v A=|-1 2 -1
1 -1 2

s A T W Bfenedi |

14. Find the equation of the tangents to the curve
y=cos(x+y), —-2r<x<2r

that are parallel to the line x+2y=0

x+2y=0 (IR TG =,
y=cos(x+y), -27<x<27 T =R Y Blered |
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OR / g4 ¥

Find the local maximum and local minimum values, if any, of the
following functions : 3+3=6

meﬁzﬁﬁémﬁaﬁ%mﬂﬁm%ﬁ@ﬁg

i) f(x)=sinx+cosx, 0<x<i2r-
x 2
1} =esie—y XS0
LR
4 2x o 73
15. Evaluate fo (x+e )dx as the limit of a sum. 6

j: (x+e2-“)dx O (IS A Bpicel et R W Sfneat |

16. Find the area lying above the x-axis and included between the

curves x2+y2=8x and y2=4x. 6

<y’ =8x W y? = 4x T IR e TS CFET, x O] \@7Tq
SIg*S HIfeT Sferet |
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o @l @, x=0, x=4, y=0 I* y=4 @A wied afeEad F,
= 4x R x* = 4y T TSR e T Tofh! SIoTe el e

17. Find the Cartcsian as well as the vector cquation of thc plancs
passing through the intcrsection of the plancs 7. (2;2 +6] )+ 12=0
and 7. (3{ — ] % 4IE)= 0., which arc at unit distance from the origin.

6

1 R A R TS 2 i (i +6])r12=0 W 7. (31 - j+4k)=0
FNee G (RE e aEl ATeE FINCETE WIS (S8 TN
Tfered |

OR / 9%

Find the distance of the point (-2, 3, —4) from the linc

x+2 2y+3 _3z+4
3 4 5
4x+12y-3z+1=0. 6

measured parallel to the planc

x+2 2uy+3 3z+4
— = q
3 4 S gl

4x+12y—-3z+1=0 Ssreed FAEAlE (&l

(-2, 3, —4) @ Ay Cleredi|
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18.

Solve the Linear Programming Problem graphically :
(TR e wor (R 2icafis Semem S SRneat o

Maximize and Minimize Z =5x+ 3y
subject to 3x+5y <15,
Sx+2y <10,

and x,y=>0

Z =5x+3y I AE® W= 74y I SReat
IO 3x+5y<15,

ox+2y <10,
% x,y=20

OR / 941

Maximize and Minimize Z =3x+9y

subject to x+ 3y <60,
X+y=>10,

X<y,

and x,y=>0

Z =3x+9y I IE® W= SRR T Shnes
TS

x+ 3y <60,
x+y =210,

X<y,

O x y20
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19. Two cards are drawn successively without replacement from a well

shuffled pack of 52 cards. Find the mean, and the variance of the
number of Queens. 6

50 SR SHAIE UG SIES N2fe FR SAGReRT TN e e JRsZIen
i Bl 2 | AT RN W e PR el 4|

OR / 93<f

Six coins arc tosscd simultaneously. Find the probability of getting

(i) 3 heads,
(i) no head,

(iti) at least one head. 6

651 [l s Ty FECE, Tere WAl e elfdel e, TS
(i) 3% Tedid T,
(i) G Youd =77,

(iii) S FCwe B Joolld 1
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