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1. Answer the following qucsﬁons : . 1x10=10

o eI Oed i -

(a) 1f the function f ={(1,5), (2, 6), (3,4)} from the sct A={1, 2, 3}
lo the set B is invertible, ind the sct B.

WS A ={1, 2,3} 7 IS B 17 G v f={(1,é), (2,6), (3, 4)}
AT Z6, B wcafern! Bfed | .

(b) Tind the valuc of x such that cos(sin'lx)=é—.'
i

x 4 W St gice cas(s:'n'1 x)= %7 |

L
2
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cosa -sing

(C} If A:[

values of .

. J and A+A" =71, writc down the genceral
sina cosa

I A=(::Z "cj'::J % A+ AT =1, (ST a q 4R T B

(d) 1If Ais a matrix of order 3x4 and B is a matrix of order 4x5,
what is the order of the matrix (AB)” ?

I CIEF A 7 @ 3x4 O% GlEes B S 4x5 T, (ST Qerass
(AB)"a =1 fastr e
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(e) Lel A be a 3x3 determinant and |A|=7. Find the valuc of
|24].

@l A Bt 3x3 P @i% | A|=7 1 |24 |9 7@ Sfeed|
oo . i

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

e

f(x)=cosec™'x w=Fm #FFE Frl|
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(g) Find the order and the degree of the dilferential cquation

d’y (dyy _ dy
wor (&) -va-o.

' 2 2
d d
xy——“—'—%(-ﬁ) —ygi—=0 RIS Ao WE SIIF 91e {7 |

(h) M a@=2i+4j-k and p=3{ -2j+ 4k arc such that g | b, what
is the valuc of 2 ? '

A d=2+4j-k @i b=31-2j+ ik (o34 B GE WS d L b,
(0% A 4 94 e

-

() What is the equation of the planc passing through (e, 8, )
and parallel to the planc x+y+z=07?

(e, B, y) 4@ MER QR & x+y+2z=0 IS SR Gl
ST FHiRe el
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) 1f the planes 2x-4y+3z=5 and x+2y+1z=12 arc

pcrpcndicular lo cach othcr, what is the valuc of 4 ?

M A 2x -4y +3z =5 W x+2y+ Az = 12 R TE L, (9L
AT AW =@

2. let f:R—= R and g: R — R be two functlions defined by f(x)=| x|

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

Find (fog)(5-75) and (gof) (‘Jg) ;’2+2=4

FiRRE™ g: R - R 56 ola edt armcd vl e, S (x) =] x [
glx)=[x], ¥ [x] @, x VS >4 2@ T LT UAG ARG QS |

(fog)(5-75) B (g f) (-5 ) = um Tfve
OR / §24}

Show that the rclation R in R, defined by R={(a,b): a<b}, is
rcflexive and transitive, but nol symmetric. 4

@] (@ ArEa WA S R ong, R={(a, b): a<b } @bl aF--—- el el e
APEE 79, iy afom =)

3. Prove that
o=l <=l

Jl +a -t .Jl — — i BELLAL HOSSAIN MONDAL
N+a-- 2

where (¥9) @ =sinx, xe [ 0, —Z—)

27T MATH | 4]




y OR / @24

]

Prove that
AT 9 (3
= a—b] 0| -1[acos()+b)
tan — | = —_—
2taﬁ { (a-f-b, a 2] cos a+bcos( )° 4
4. Show that 4
@yeal @

x x° 1+px3

y ¥ 1+ py® |=(1+ pxyz)(x-y)(y - 2)(z - x)-
z z° l-I-p23 '

OR / @2t

Without expanding the determinant at any stage, show that

x‘!+x x+1 x-2

2x2+3x—1 3x 3x-3|=xA+B
x2+2x+3 2x-1 2x-1

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

@I TZIes Fefrees! s wewis, (edl @

X%+ x x+1 x-2

2x*+3x-1 3x 3x-3|=xA+B
X% +2x+3 2x-1 2x-1

TC AYR B 3K x 7199 Ficffres)
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o.  Show that the function defined by f (x) = x—[x] is distontinuous at

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

IS @ T f(x) = x - [x], SRt wwe s fafz, T8 [x] @1 x et
TSI FA JEET TG AR I |

OR / 924

~1
M y=e" ', _1<x<1, show that

day dy 2
1—x? = — X -a“y=0. 4
( )dx‘! dx Y

-1
AW y=e" *, _1<x<1, orjed @

OR / 934/

BELLAL HOSSAIN MONDAL

State Mcan valuc thcorem and verily it for the following function :
flx)=x*-4x-3, xe[1,4]. 1+3=4

27T MATH [6]



TR ToANOM T il oI ol TEMOE e SR TS| 21T
=,

flx)=x*-4x-3, x¢[1,4]

7. [Evaluate the following integrals :

GeT SeEeinE A Gleed] 8
. n2x
(i) L1 dx, a#b 4
j a” sin? x+ b2 cos?® x -
OR / G2
Je"' cos xdx " | ' 4

(ii) Provc'that _[; S(x)dx = I: fla-x)dx, -a>0.

Hence cvaluate

J-% Sinx—cosx
0

- dx 2+2=4
1+ sinxcosx

el =l @ _[;f(x)dx=j; fla-x)dx, a>0
A TS

J-% sinx-cosx o W Bl

0 1l+sinxcosx

OR / &34t

7 XSinx
j dx

01+cos®x
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dy
1—x2 —_— =
( ) dx Y 4
"OR / G4/
BELLAL HOSSAIN MONDAL
(:’52+xy)dy=(x2 +3? )dx | 4
9. Solve the differential equation 4

O SEFE NGO A 7] 2

X

X
[1+e~"']dx+e”(1—£}dy=0
Yy

10. Express the vector @ =51 -2 +5k as the sum of two veelors such
that onc is parallel to the vector j=3{+% and the other is

perpendicular to b, ' 4

(5% @=5{-2j+5k T 51 (SBF s i Bial s 9ot (o

b=23i+k (S TG 4 SR (S5 ba 7% 7|
OR / w2

Show that the vector of magnitude /51 which makes cqual angles

with the vectors g =% (;’—2}+2E ), b= % (—4:7—315) and ¢=] is

~5i+j +5k. : 4
27T MATH . [8]



(-ai-3k)

| =

N
B! (T A AT 5T e (o a = (1-2]+2K), b=

o &= 7 wsie TR @i R A1 oredl (@ (B0 — 57 + j+ 5% 24

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

(1,1,2) Reeal 7- (20 - 2j+4k J+5=0 Woaa e[S Tl TR O W
494 AW Rva g Sfeed

OR / 94

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

y i ) x_y-1_2+2 x+3 y+2 z-1
perpendicular to the lines g § - and 1 5 3

4

x=y—1=2+2

(-1,2,3) R M@ @A 9Re === =—1

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

@A YEER FFSE I @LF AN e |

12. Two dicc 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

wol el Mo 1 29| TEiidel Fda 3= qite el bl wg] S
- (I 9 2, UM R0 T I (X, YN uabEoRl Wy AU FE 5 TR
= .

27T MATH (9] Contd.
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OR / 9341

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 bc rcd. Find the
probability that the ball is drawn from the first bag. - 4

Q2 RIS 251 T8 @ 451 51 T61 TR | O Q4 GRS 351 A8 S 301 56
T W ABLFEA G3 Gl =Rl R G OFofl GO 96 @Rl 24 | A
Frfif® =161 et =, COTTRCe RO A EIFIARl @R FEifel [da 247

2 -3 5
13. If A=| 3 2 -4 |, find A™L.
1 1 -2

Using A~! solve the sysiem of equations.

2x-3y+5z=11
3x+2y—4z=-5

6
X+y—-2z=-3
2 _ 3 5 BELLAL HOSSAIN MONDAL
M A=[3 2 -4 | cow ! Sfved)
1 1 -2

AT T A IR IR TR e APIRRIEE S 71| -
2x-3y+5z=11

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

27T MATH | [10]



OR / 9241

If f(x)=x*-6x*+9x~-4, find f(A)

2 =1 1
where A=| -1 2 -1
1 _ 1 2 . BELLAL HOSSAIN MONDAL

Also find A~

W f(x)=x°-6x* +9x-4 T3 f(A) 3 T Bfered]

_ 2 -1 1
T A=|-1 2 -1
1 -1 2

il AL 3 W SfEedl |

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

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

x+2y=0 (RAR @A =,
y=cos(x+y), -2 <XxX<2rm W“’T‘ﬁﬁﬁ@q%ﬁﬁﬁl

27T MATH , "[11]
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OR / Q23! I

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

Wmﬁmﬁaqﬁ%myﬁmﬁ%m,aﬁm%@]:

i) f(x)=sinx+cosx, O<x<Z

4

(ft) g(x)-—--'l-? x>0

BELLAL HOSSAIN MONDAL

15. Evaluate E (x+82x)dx as the limit of a sum. 6

r(x+e )dx SF @NFET T Bpiee] ﬁﬁ‘l"lﬁﬁm%ﬁ@ﬂl

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

curves .7::2+y2 =8x and y* =4x. 6

X +y?=8x W@ y? =4x & R Wi TEISW (54, x O esf
AT e Tfened] |

OR / 924

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

squarc bounded by x=0, x=4, Y=0 and y=4 into three cqual
parts. 6

27T MATH [12]



o T @, x=0, x=4, y=0 W% y=4 @iE Sl wCraa FEs,
? =4x SR X* =4y T SRS isds, A FOFD! SIS I 1

17. Tind the Carlesian as well as the vector cquation of the plancs
passing through the interscclion of the plancs 7. (2§ +6] )+'12 =0
"and F. (3{-_}’-1-4&)—_-0, which arc at unit distancc from the origin.

6

i RPg ol R S 4T ¢ (2 +6])+12=0 S 7. (3f - j+4k)=0
ACH [ (T e (M) Foe FEAEET W (ST AN
Gleredl |

" OR / 9%41

BELLAL HOSSAIN MONDAL

Find the distancc of thc point (-2,3,-4) from thec line

x—;2=2y:3=325+4 mecasured parallel to the planc

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

x+2 2y+3 3z+4
_2YES 22T gl

4x +12y—3z +1=0 FeTq A Rl 3 2 -

(-2, 3, —4) g e Tme
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18. Solve the Linear Programming Problem graphically :
R FE oo aRT eiafis TEToR i SRed ¢

Maximize and Minimize Z =5x+3y
subject to 3x+5y <15,
Sx+2y <10,
and x, y=20

Z =5x+3y I A R 7Y T Shiedl
T8 3x+5y<15,
Sx+2y <10,

H¥ x,y=20

OR / Teq

Maxamize and Minimize Z =3x+9y

subject to x+ 3y <60,
xX+y=10,
x<y,

and x,y20

Z =3x+9y T &% R 7y W Shiea
LIRC)

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

m xX, Y 20 + BELLAL HOSSAIN MONDAL
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19. Two cards arc drawn successively without replacement from a well
shuffled pack of 52 cards. Find the mean, and the variance of the
number of Qucens. 6

E0 o[S] OIFAIS G Sieita B R FATORAR T~ TR 21
it Bl 2 | AT AR ey SR 2R el =

OR / 944l

Six coins arc tossed simultancously. Find thc probability of getting
(i) 3 heads,
(i) mno hcad,

(iii) at least onc hecad. 6

i) oI Jeud T,

(iii) s wme @b qeid 2|

BELLAL HOSSAIN MONDAL
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