Total number of pages—16

27T MATH
(BENGALI)

/

2017

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) carriés 1 mark each 1x10

=10
Q. Nos. 2-12 carry 4 marks each 4x12 = 48
1 Q..No. 7 has two parts, 7 (i), (i)]
Q. Nos. 13-19 carry 6 marks each 6x7 = 42
* ' ' Total = 100
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1. Answer the following questions : -1><1‘O=10

e emelem Tet et s § G

(@)

(b)

(c)

' (d)

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

e A= {1, 2, 3} QLS BAG w1 £ = {(15), (2, 6), (3, 4))

ARSI 20, B 7RO (9 Tl

Find the valuc of x such that cos (sin_1 x)z—lz—.

x~q TN [l =& s cos (sin_1 x)_=% R

cosa -—sina
If A =( - , J and A+ AT =1, write down the general
sina cosa

values of «.

ity A:(Cc_’sa _Smaj 8 A+AT =T =0, OIFE -9 e I
sina cosa

(CeTel |

If A is a matrix of order 3x4 and B is a matrix of order 4x53,

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

M oS A~GF NGl 3x4 G2 Qe B-9d Wal 4x5 3™, SR
GTere= (AB)" <= W4 F9 ¢
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(e) > Let A be a 3x3 determinant and |A|=7. Find the valuc of
|24 1.

@ AT A G333 FeffTs e | A|- 7, S |2A|~ﬂ?ﬂﬁﬁ‘ﬁ[ﬁ5@|

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

f(x)=cosec™ x TR IR (|

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

d*y (dyf dy
gt X —Yy—=0-
2, el e

d? AN *
Xy %j+x[—’~“’) ~y L -0 o AR @ e q @l |
dx dx dx - .

(h) If a=2i +'4j—15 and b =3{ -2+ Ak are such that g | b, what
is the value of A ? :

M d=20+4j-k @ b=3i-2j+2k (ST 4% 9@ @A a L b,
OIZE A4 W 97

(i) What is the equation of the plane passing through (o, B, 7)

and parallel to the plane x+y+z=0"?

(@, B, ) R 51 F QST @R x4y + 2 = 0 FHISER TG 26T
oA AR @Al '
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() - If the planes 2x-4y+3z=5" and x+2y+A1z=12 are

perpchdicular to each other, what is the valuc of A ?

T TAET 2x— 4y +32 =5 R x+ 2y + Az = 12 7 79 0, SFA
A -4 Viq 9 ?

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
equal to x. |

Find (fog)(5-75) and (gof)(-¥5). 2+2=4

fIRSRSE g:R—>R Fo- Yod W& Gaei@ med g, f(x)=|x|e
g(x)=[x], @I [x], x G AT QG AL T JREH TS FRYCE (I |
(fog)(5-75) ¢ (g°f) (-5 ) @ = @@ =)

OR / a4

Show that the relation R in R, defined by R={(a,b): a<h}, is
reflexive and transitive, but not symmetric. 4

(ralle (3 AR IR S R-q@ 5ew, R={(a, b): a<b } a6 afewsing
-8 RN AHE % i 71|

3. Prove that 4
AN el ¥

13 Jitag+dl—a X
cot 2.7 L
Viva-Vi-a ) 2

where (@) a=sinx, x E[O, %J
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OR / &%l

Prove that
e FE@ @ ;
2tan”t (a—b} tang =cos‘1(M]
Via+b 2 \a+bcost ) 4
4. Show that " m | 5 3
mde

x x? 1+px’| .
y y? 1+py° | =01+ pyz)(x-y)y-2)(z-x).
z z° 1+pz3

. OR / @124l

Without expanding the determinant at any stage, show that

x2+x x+1 x—-2

2x>+3x-1 3x 3x-3|=xA+B
2 Dei3 Docail il

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

@I SREires Weflriog e 9 @ (el [,

x2 4+ x p ) R )
ox2 +3x-1 3x 3x-3|=xA+B
PP L D=1 2=

 ®AIF A€ B 3-TEE x Wfow FefEe
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5. Show that the function defined by f(x)=x-[x] is discontinuous at

all integral points, where [x] denotes the greatest integeriless than
or equal to x. : . &

2

ANe @&, T f(x) = x —[x], W@%ﬁwﬁ%@ @EANE [x]-F x @F
CWC@?WWWWWQH\W@WW 7

OR / 94

If y:eamsilx’ —-1<x <1, show that

(l—xQ)Zig—xiz—agyzé. | Ay

6. - 116 Bl =1 fad 9y ' 4

Wy~ +x¥Y =1 27, ez W g @

X

OR / 24t

State Mean value theorem and verify it for the following function :

f(x)=x2—4x—3, xell,4]. ' ‘ 1584
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TG Tl [ge w@ e Fvg Tomid (Fea Telsivioa ot A1
< ¢ i

b

fl)=x*-4x-3, xell, 4]

7. Evaluate the following integrals :

, ' in2x
(i) S dx, a#b 4
I a® sin® X+ b? cos? x
" OR / G241
Jex cos xdx 4

(i) Prove that [ f(x)dx=[ fla-x)dx, a>0.

Hence evaluate

,[% sinx—cosx

: dx | 2+2=4
0 1+ sinxcosx

@ T @ |7 f(x)dx= [ fla-x)dx, a>0
G AR '

V4 ! o
J- 7 SiNX—CcoSX
0 l+sinxcosx

dx ¢ N9 & @)

OR / 9§41

T XSinx . : '
1+cos” x :
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8.

10.

Solve : ; - 4
LT I |

dy
1 25 )= = syl
1) .
OR / 924/
2 | )
(x +xy)dy—(x +y )dx 2
Solve the differential equatidn : 4

oa e ARIeadGa Aigd el ¢

X

' dx+ey(1—£]dy=0
Yy

(S

l+e

Express the vector a = 5i —2j +5k as the sum of two vectors such

that one is parallel to the vector h=3] +k .and the other is

-perpendicular to b. g ) ERR.

(9Fq d =51 —2j+5k = 4fb (SFER @7 AR YT 2 el ATe
3 (5T b =31 +k (OFE T FGIEA S B b 47 A o9 |

OR / &241

Show that the vector of magnitude v51 which makes equal angles
with thé vectors a =%(f—2j_+215), b =é(—4f—31€) and ¢=j is

5%+ j+5k. - 4
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S (9B T AT VBT 0 98 @= 1 ({-2+26), =1 (-47-3K)

§ C=j a7 0 WA (I I A | (RS @, (T 57 4+ 74 5% AN

11. Find the length and the foot of the perpendicular from the point
1,1, 2) to the plane F.(g{_2j+4;€-)+5 ~l0: 4

(L1, 2) R cacw 7- (27 - 2]+4k)+5 0 ot Bold S eTCA T @
SR AMI FRiee [T @i

OR / 9347/

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

1 izl x+3 ) |
perpendicular to the lines -2—=y_ Y and x-_+1 =Y ;r g >
4
X -1 z+2
(-1,2,8) fma =@ fwg weyr @z E_y—s - @

X35 28 el
=4, 2 3

G b ACE STFoIE@ S%e @A F=e FHefa wat |

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

i e Yo Fewel 1 7 | AsiRel [ef sl Tice 1 96 (A siea wE
A=t 9 2, T Bl @il A (7, 2T 0o g6 cﬁmwnunmmmmis
2 77 |

=
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"~ OR / w2l

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

9o AT (J) 2 =net @R 416 Fieen 1 =g | T G0 s (Jxian) 30
= 8 3 P 75 W) IS G AR () (ST = Gh OF (A
a6 I OeE mwﬁnzrﬁmﬁﬁ—aﬁﬁ?ﬁmmw@ﬁaﬁwﬁ (A
@R TRl el Tl

D, 3. 5
13, SEMASIEE,. 108 520 pCfind At
R thod-

Using A™! solve the system of equations.

2x-3y+5z=11
3x+2y—4z=-5

6
x+y—-2z=-3
2. 'C3 51\
I A=| 3 2 -4 | OT AT &
5 LR =Y

A~ @ W e @ [og FeeresiE FieasEE g @

2x=3Y+0zi=11
3x+2y—4z=~‘-5
x+y-2z=-3
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OR / 9241

If_f("q"c)zx3 —6x2 +9x'—4, find f(A)

2 .= 1
'where A=| —1 2 =1
1 -1 2
Also fihd A7, A 5 6

M f(x)=x° —6x%+9x—4 O F(A)-F T <&

2, =it =13
@A A= -1 2 -1
L =5 9

ST A T Rl

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

that are parallel to the line x+2y=0 | 6

x+2y =0 @ AT 28T,
y=cos(x+y), —-2r<x<2r AT @I TR R @)
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OR / 924l

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

s o fon < 2w i o 7T wfd Wi <lics, Fef e ¢
(i) _f(x)=8inx3rcosx, O<x<% :
(i) ‘g(x)=§+%, %495

, 4 ‘ ' ‘
15. Evaluate -[o (x+€2x)dx as the limit of a sum. L =g

£ () ax R T fEotica et e S Fef et

16. Find the area lying above the w-axis and include:d between the

curves x° +.y2 =8x and y2 =4x. : | | 6

X - O ol G X2yt =8x 8y —4x a@ b aE el el

OR / &4t

Prove that the curves y2 —4x and x° = 4y divide the arca of the

square bounded by x=0, x=4, y=0 and y=4 into threc equal
‘parts. 8250
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4

AP (@, x=0, x=4, y =0 &R y =4 @eh aa AR i,
Y’ =4x e X° =4y @G WF oA S fow |

17. Find the Cartesian as well as the vector equation of the planes
passing through the intersection of the planes. 7, (2{ +6] )+12 =0
and 7, (3{ 37 j + 4fc ): 0, which are at unit distance from the origin.

9}

T R (A0 9T 0T A 7 (27 46 )+12=0 € F.(3(-j+4k)=0

- e R (UG W4 Ca e ATSER IIOAR € (93 ANae e el |

OR / w24t

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

x+2 2y+3 3z+4
3 4 S
4x+12y—-3z+1=0. ' : , 6

measured ' parallel to - the planc

Xihd! - 24 T3 SZF+4
3 4 S

@ (@ (-2, 3, -4) R gme [ s

4x+12y—3z +1=0 FANOCETE ACK ANEA |
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18. Solve the Linear Programrﬁing Problem graphically.
R R fisa @RS 2k et ik 3w |

Maximize and Minimize Z =5x +3y
subject to 3x+5y <15,
S9x + 2y <10,

and x,y=0

Z =5x+ 3y~ A € FKWF I &F FE

@A 3x+5y <15, |
Sx+2y <10,

g x,y=0

OR / 924!

Maximize and Minimize Z =3x+9y"
subject to .x+3y£60,
x+y=10,
xSy,-
and x,yao
Z = 3x + 9y <97 A 8 FEHT A (@7 IR
QA
x+ 3y £60,
x+y =10,
- x=y,

‘ A 8 " ayz0
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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

52 b wieE «ifel SieeR NFE 0T () cwzﬁ"‘:‘ﬂmﬂﬁﬂ—mﬂﬂ@m
Al w03 1 29 | I R Wi e ebe e et

OR / 27

Six coins are tossed simultaneously. Find the probability of getting
- i) 3 heads;
(i) no head,

(i) at least one head. 6

616 @1 ae B3 e Fnfiosir seifel R e, qiee —
() 3 Wl @& =,
(i) GRS NS =] Al

(i) S FCIS G N2 g -
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