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2017
MATHEMATICS .

Full Marks : 100

Pass Marks : 30
Tixhe : Three houi's-

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

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

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

Q. Nos. 13-19 carry 6 marks each 6x7 = 42

Total = 100
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1. Answer the following questions : B ' . 1x10=10:

oo ST B o

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

RS A= {1 2, 3}aww\fB?ﬂﬂﬁTWf {(1 5),(2,6), (3, 4)}
AN T, Bﬂ\ﬁ%ﬁeﬁl :

(b) Find the value of x such that 'cos(:sin"1 x)=%.

x ©R T Sfereat Fite cos(sin"1 )=-é— =

cosa -—sina _ . ;
] _ ) and A+AT =1, write down the general
sina cosa ' o

© If'A=(

values of «.

I A= (C"S“ ”S’”“)w@:A+A -1, maammqm%nm

sina cosa

(d) If Ais a matrix of order 3x4 and B is a matrix of order 4x5,
what is the order of the matrix (AB)T )

’ﬂfﬁcﬁmAaﬂmsmmcﬁaWBammsmmcﬁaw
(AB)" 3 st B e '
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(e)  Let A be a 3x3 determinant andl | A|=7. Find the value of
|24]. | o |

A <61 3x3 Ao =i | A|=7 |_|~2A|§W%ﬁr€<¥| .

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

K

| f(x)=Cosec'1k TN ﬂﬁﬂ?ﬁ‘*ﬁﬁl '

(g) Find the order, and. thé* degree of the differential equation

d?y (dy)’é dy
il x| 2| —y=2=0.
_ dx> *x dx ydx )

d’y (dy) dy | o

+ X 2 =0 U

Y3 =) Y WWW‘WWWWI.

(h) Ifa =2§‘+‘4]‘—i€ and b =3i -2]+ Ak are such that | b, what
is the value of 4 ~? ' ‘

N

IWMa= 2i{+4j- kﬁlﬁob 31 2]+Ak cﬁa@jgﬂmwalb
cots A4 3 W e

@ W hat is the equatlon of the plane passing through (a, ﬂ, 7)
and parall,elﬂ to t_h_c pla;}c XﬂJ;ﬁZ ; ?"

e, Ben) WW @A G x+y+3= 0 e IR
oo AN il
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) If the planes 2x—4y+32.=5 and x+2y+Az=12 are
perpendicular to each other, what is the value of A ?

W TS 2x -4y +32=5 A* x+2y+4z =12 AR Y W, (S
AT T e

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)(S 75) and (g- f)( V). - 2+2%4

fIRS>RS® g:R >R TR O el s Tt wieg, f (x) =] x [ |
g(0)=[x], ¥® [x] & X STSLE I WA T G TS YT @

(f 9)(5- 75)W(g ) )WWW@YI

OR / we/.ar.

Show that the relation R in R, defined by R-= {(a,b): as< b}, i

~ reflexive and transmve, but not symmetrlc ‘ ‘ 4

27T MATH [4]

where (I¥) a=sinx, xe (O,,-

CW‘?.{G?TNW?{&URW\?F‘ RW R = {(a:b) a<b}“‘fmﬁ%¢_ﬂﬁﬂm
RENT 97, Fe afomm a1 ‘

- Prove that : : o o 4

M /A @

cot™! 1/1+a+«/1_.-:a)=£’,
Vita-Vli-a ) 2

|

AN




OR / &Il

Prove that

o 7=
o -bY. 0| - -1 acosé@+b I
2 1 a t vi- (______) . .
fan [ (a+b), o 2] S a+bcoso )- 4
4. Show that , o 4

me

x x2 1+p®| . |
1y o 1+py° |=(+ pryz)(x-y)(y - 2)z - x).
z z° 1+pz3 S .

OR / %4l
Without expanding the détermiilaﬁt at any stage, show thaf
KZrx o ox+1 x-2|

sl2x? +3x-1 3x 3x-3 =xA+B
x2+2x+3 2x-1 2x-1 S
where A and B are determinants of order 3 not involving x.
| R SRS ATt e e, (e
| x*+x x4l x-2 o ,:
|2x? +3x-1 3x 3x—3'=xA+'=B, -
x*+2x+3 2x-1 2x-1 ‘

IO ASE B 3-NAR x 793 AT
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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 integer less than

or equal to x. : , 4

oreat G T fF(x) = x—[x], Wﬁrwﬁﬂrﬁﬁ@ TS [x] Nﬂﬁ@

W@WWWWW%’T\WWI

OR / W‘\’/W

If y=eac°s_1x, ~1<x<1; show that - |

, 2 | . - . . . " .
'(1«_x2)zllxy x%—a?y:O. o 4
T y=_ea°°s_1", ~1<x<1, et @

(l—xz')%‘x%-a%o: -

6. Ify"+xy=1,ﬁnd 212 ' ‘ o | 4
MW Yy +x¥ =1, cors %Y et

OR / 934!

State Mean value theorem and verify it for the following, function :
f(JC)=x2"4x—3’ JCE[].,4]' . 1+3=4

27T MATH [6]
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TG BAATER SE Bl % So ToRER CFaS SAATER Terel KTl
> ¢ | ’

f(X)=x2—4x—3: xe[1,4]

7. ‘Evaluate the following integrals :

OO e W SeneR ¢

2

_[ p sm2x2 dx, a#b ' 4
sin? x + b%cos? x .

OR / &%dl

Jex cos xdx

. (i) Prove that [¢ feyax=[; fla-xde, a>0.

Hence evaluate

j-% Sir.lx;cosx,dx. | | '  gepea

1+sinxcosx

ﬁﬂlﬁﬁﬁfm.[f(x)dx jf(a x)dx a>0
R RS

J-’V sinx—cosx dxﬂﬁﬂﬁ%ﬁ‘l\ﬁﬁ
1+smxcosx :

‘ . " OR /W

T XSinx

0 1+cos?x
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~ 8.: Solve :
AN [
g , - | o
1- 24y =1 . : ’
~ OR / 9%t
(x2+-xy)dy=(x2+y2)dx . . 4
9. Solve the differential equation : S | E | 4

[1+edex+ey.[l—§)dy=O

10. Express the vector d = 5i —2j+57€ as the sum of two vectors such
that one is parallel to the vector b=3{+k and the other is |
perpendicular to 5 ' ‘ o 4

($39 d@=5{-2j+5k aszﬁrmmﬂwﬁmﬁﬁmfmamrﬁ‘
b=3i+k r‘ﬁawmmﬁt@bamw

OR / 9941

Show that the vector of magnitude 51 which makes equal angles |

with the vectors g=2 ({-2j+2k), b =é (-4i-3%) and 3= is |

3 |

- 51 + j+5k. | - 4
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«EIBTC‘?WSH‘PHW\/—_WWG' (1—2J+2k) b=%(—4f—3l€)

% &= ] T FoM® N mqﬁmlmﬁmm ~5{ + }4+5k 29I

11. Find the length and the foot of the perpendicular from the point
L1, 2) to the plane 7. (21 21+4k)+5 0. , 4

(1,1, 2) Reefat 7. (2 —2j+4k )+5=0 WGWWWWW
mﬂwﬁnﬁm@s%ﬁmn ,

_OR / 9%

Find the equation of the line through 'the.po_int‘ (-1,2, 3) which is

' x y-1_2z+2 x+3 _y+2 z-1
Perpendlcula.r to the hne S5~ _3 -2 and T T Ty T3
y;l.z+2

- o Y s
(-1,2,3) Reg WO @R S 5 =57~ g

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
5 always occurs on the first die. 4

@Tﬁ@@ﬁﬁwqu;wﬁ@ﬁ‘ﬁwmrm e o FRA
QIstret 9 ¥, A GO T A R, ﬁWWﬁWWw:WWSWN
=
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OR / 934

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 red. Find the
probability that the ball is drawn from the first bag. 4

G (WIS 25t T8 S 4%1as’maawmwﬂwm 361 Sl Wi 351 A
1 SR | IAHZFON G45 GIAl (T Q. e OFoRT Bl <1 ot =T | afe
Ao 1001 361 27, (SRR BB LTI NPT G STElRe Ref |

2 -3 5)
If A=| 3. 2 -4 |, find A™!

1 1 -2

Using 2~ solve the ‘system of equations.

2x-3y+5z=11
3x+2y—-4z=-5

A 6
xX+y-2z=-3
M A= 3 2 -4 | corm Al Sredt '

1 1 -2 ' SRR B
AT I N IR IR oe TR ATNRRAENE TG FA 0
2x—3y+Sz=11

X+y-2z=-3 °
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OR / %4l

If f()=x°-6x?+9x-4, find f(A)
2 -1 1)
where A=| -1 .2 -1
- 1-1 2)

‘Also find A, I e

T F(x)=x° —6x2+9x—-4 (T f(A) T T Biereat
(2 -1 1)
o A=| -1 2 -1
1 -1 2

I A7l 3 W e

14. Find the equationA of the tangents to the curve

"y=cos(x+y), —27z.sst2ﬂ'

that are parallel to the line x+2y=0: . - 0 i 6

- x+2y=0 @R ST (2, . - -
y=cos(x+y), -27<x<2r 7@ ™ AT Bfevaat |
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ok/we/ar P

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

memﬂ%mﬁﬂﬂﬁ%m ﬂfﬁm%ﬁw

. () f(x)=sinx+cosx, O.<x<‘5

L ox 2 '
i X)=—+—, >0
i) g(x) 2 % *

15. . Evaluate J.:‘(x-‘l-ezx)dx as .’ghe’ limit of a sum | " 6
[} (c+6%) ax i camrrer St oot st <R T et

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

curves x° +y® =8x and y? =4x. o 6
{ .

Pry?=8x o Y —%W@ﬁwwﬁ*m‘ﬁmm X oY G |
Vw‘ﬂaaﬂﬁ@ﬁwﬁl | |

OR / W

R . (
'Prove that the curves y =4x and x "=4y divide the area of ther

square bounded by x=0, x=4, y 0 and y 4 into three equal
parts. - : ; A SR 6”
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ot T @, x=0, x=4, y=0 W y=4 (IR WA lcFa A,
Y’ =4x W% x* =4y I9 TORSRI (TR T SR St ot |

17. Find fhe Cartésian as well as the ﬁéétér eqliatioﬁ of the planes

i paésing through the in’gersection of the pléne;s r. (25 +6] A)+ 12=0
and 7. (3{ _j+41€)= 0, which are at uni‘g distan}ce‘ from the origin.

Wi R ol @ @ES 4l T (2{.+”6~‘j)'+12=o w1 7. (3 - jrak)=0
AN FATR WW @I AT FIOG W (83 FANF9

A R . f.,f OR/ S

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

X+2 _2y+3_ 3z+4

_mea'suréd" parallel to the plane

3 4. 5 | :
4x+12y-3z+1=0. - S 6
R | o X+2_2y+3 3z44
4x*vﬂg2y"—sﬁz+1;0_¥lwmw A 3 y4A =T 5 -9 A

. . . .-4 .\'.. i . . | < | | - - ‘tt;:
(-2, 3, ~4) 73 w=e Shesi|
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18. Solve the Linear Programmmg Problem- graphlcally:
. mﬁwwmmﬁ\ﬂwmﬁwwmﬁ

Maximize and Mmlmlze 'Z = 5x+3y

subject to 3x+5y<15
| 5x+2y<10,
and x,y=>0 '

Z =5x+3y I AR e FWNT A Sfrest

TS 3x+5y<15,
Ox+2y <10,
e x,y=0

. OR / @

Maximize and Minimize Z =3x+9y
subject to x ¥ 3y <60,
x+y=10,
XYy,
and x,y=0

Z = 3x+9y awwmw%ﬁmﬁ
BT

x+3y£60,
x+y=10,
x<y,

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

shuffled pack of 52 cards. F1nd the mean, and the variance of the
number of Queens. ‘ : - 6

52 SR O5+IIS ﬂ@ﬂwmﬁmﬂmﬁwwvft— emﬁ—ca ?fmvm
Wﬁmﬁua%ﬂ\wmmmmqﬁ«ﬁﬁn

OR / wi%at

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

(iii) at least one head. - T - '» 6

6%tqmmﬁ%§$ﬁm Wﬁzn wetwﬁ@r%%eaf B[40
i) - 3% q@m@ =,
@) - QI Joend 27,

(i) s wone @B Feeie =
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