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1.

Answer the following questions :

TH4 A%ralaq Toq fal -

1%x10=10

(al 1et A={1,2, 3). For x, ye A. let xRy if and only If x>y, Write down

R as a subset of AxA.

@ A={1.2. 3] | x yc A7, ¥al xRy 1% A M7z x>y | R wzferhl

Ax A A TozfE Enme e

() What Is the domain of the function J’(x)z_]_ ?

X-2

_rt—t‘=ﬁw'&m&?

4
fc) M5 x 1]|2|=(35), find x.
7
4
% (5 x  1)|2[=(35) ., xTA I@ SHaAl
7
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2-x 3

{(cl) For what value ol x. the matrix 5 |

2-x 3

. ]] ofersra Iz e

rmfémm.mﬁw(
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] is not invertible ?



e} If A ls a square matrix of order 3 such that |A|=5, find |A-adfA|,

A b1 3 ez 25 CNEeT W |A|=5. (o0 | A-adj A| 1 TR Tfaed

() A flunction f: R — R is defined as follows

x,” i x<1
J(x)=
5, if x»>1
Which one of the [ollowing is true ?
(i) [ is continuous at O and 1.
(i) [ is conlinuous at 1 and 2.

(i) f is continuous at 0 and 2,

(iv) fis contlinuous at 0, 1 and 2.

G T [ R o R T e oA e,

x, Tw xx=1
S(x)=
5 aw x>1

T (@R SfE WE 2
() S == 0 =R 1 fFgs wffem Lay &t
@ f = | =R 2 e SR »

(i) f T\ 0 = 2 Re wiRfEm

(i) f TR0, 1 e 2 e wiiE )
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(99 Which one of the following is true ?
For the function Jf(x)=cosx,

() -~ [ is strictly decreasing in (m,27)
(i) [is strictly Increasing in (7, 2x)

(i) [ is neither incmaéing nor decreasing in .(:r. 2r)

A

T [ (x)=cosx & qMA A @D T 7o) 2
) (x. 2r) =@wEs, [FFrvem Zmm
(i) (r 2r) @S, [ Aiveere adam ,

(i) (7, 2r) STAFS, [ILNH AW W ZHAAE T |

() What is the unit vector along the vector @ = 2i — 3] + 6k ?

rl
-

\/EG?! d=2({-3j+6k 7 e = =R B¢

() What are the direction cosines of the normal to the plane
3x+2y-3z=8"7

3x + 2y — 3z = 8 FATCEA GfSersa PNPEA Fwm e

(i) What is the equation of the xy-plane ?

xy-FeHYE AT 2
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2. Show that the relation R in the set Z of integers given by,
R={(x.y): 5divides x-y} is an equivalence relation. Find the sct of all
clements related to 0. 3+1=4 |

et @, TRe YA AT Z T3,

R={(x.y) : x-y. 5 A Fem} b 5= 79% | 0 A T35S THH LI CNAARA
wfernt Taed

OR / @97

A lunction f: R — R is defined by f(x)=4x”+5, xe K. Examine if [is

onc-once and onto, 24+2=4 .

W T [ R R ER @ amvE s

f(x)=4x3+5. xe R

J TEED GIED] AR WS RA A2 A4 B4 |

If sin'x+sin'y+sin~'z=r, prove that

W

av1=x2 + yy1-y? + z2V1-2% =2xyz.- 4

% sin 'x+sin'y+sin'z=x, g = @

\A\Jl—x2+y\(1—y2+2\h—22 =2xyz -
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OR / wwqy

Prove that,

(an"l+!an"l+tan"-l-+lan“—l.=£ 4
5 7 8 4
o= 24l c,
al al al al
lan "—+lan "—+lan '—+ (a —=
5 7 T et
: | L 2 -1
4. 1l A=[ , 9 ) show that A®*-5A+71=0. Hence find A™. 2+2=4
3 1 .
e A= | o |- A @ A*-5A+71=0 TR TR A7 Efed
OR / @99/
Using clemenlary row operations, find the inverse of the matrix
0O 1 2
1 2 3
3 1 1
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‘)."Sﬁow that f(x)=|x-3| is continuous but not differentiable at x=3.
«

\ 2+42=4
oerqeal @, TER f(x)=|x-3|, x=3 R¥w wRite ﬁ?@mimj
OR / &aq
If y=(sinx)™@*, find dy 4
] dx'

W y=(sinx) ", oz %" Tfreal |

~6/Flncl the point at which the tangent Lo the curve y = V4x -3 -1 has its slope

%. Also find the equation of the tangent at that point. 242=4
y=vYax-3 -1 3= & &pe, ==piea gaqe -:2;- ﬁ?aﬂtﬁﬁﬁwﬁwﬂ'ﬁﬁ’iﬁﬂq
Terea |

OR / o9/
State Rollc;'s theorem and verify it for the following function. 143=4

f(x)=x*+2x-8, xe[-4.2]

3’54 TANMOR ©fF Bl S% T TE0E (FaS TAAMIEE ASIS! AqrE 34 |

f(x)=x*+2x-8 xe|-4.2]
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7. Evaluate the following integrals : 4x2=8

TEA TRFE W Greedl

} I(sin" x)2 dx

OR / @@

J- dx

(x+1)(x+2)

y .[n% log (1+lEnx)_dx
OR / woqf

IR x—s!nxdx
O 1+4cos?x

B. /énlvc 4
S e
dy
—_— =X
e y
OR / <41

Form a differential equation by eliminating the arbitrary constants a and b
from

y=e*(acosx+bsinx)

26T MATH (8]
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y=e*(acosx+bsinx) A *[A THEET 3T a G& b WPIRAT IR T FAREAID)
el

9. Show that the family of curves for which the slope of the tangent at any point

2,2
-+
4

L s given by x? - % =cx.

(x.y)onillis xm

2
or3edl @, (x, y ) e =pRa wRere x;:; Caal, 7 RO TR X2 - y? =cx

29

ind the arca of the parallclogram whose diagonals are given by Lhe vectors
d=3{+j-2k and b=(-3]+4k. 4
G=3(+]-2k SR b={-3]+4k 90 ARERE qom@ ad A, ANEAFOR 2@
—
Tfereal |

OR / 9o

If |a+b|=|@-b|, show that @ and b are perpendicular to each other.
4

ofd |&+5|=|&—5[. (or8 (746d (@ @ W b %A 7

11. Find the shortest distance between the lines whose veclor equations are

given by

F=i-j+2k+A(-20+]+3Kk) and 7=20+3]-k+u(3i-2]+2k) 4

191 Contd.
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F=i-]+2k+A(-20+]+3k)qR F =2 + 3] - k + u(3i -2 + 2k ) (1 ToF2 A
e Sfaead
OR / oo
Find the acute angle between the planes whose vector equations arc
r (2 +2j-3k)=5 and F-(3-3j+5k)=3 4

=
r (20-2f-3k)=5um 7 (3i-3j«5k)=3 e wema WTEA 7Y (<l TR el
12. Two cards are drawn successively, without replacement from a well-shullled

pack ol 52 cards. Find the probability distribution of the number ol aces.

4

52 wET THAR 9we TEke feff *f Siebacm 2w ore erfEETE omiEeE ATanE
BN 2'F | (ha1a st FIreE a%a fen =4 :

OR / @oqy

BELLAL HOSSAIN MONDAL
A box contains 2 gold and 3 silver coins. Another box contains 3 gold and

3 silver colns. A box Is chosen at random and a coin s drawn from it. If the-
sclected coin is a gold coin, find the probability that it was drawn from the

sccond box. 4

€51 A% vhl iR WA TR0 T 121 AR 'R OO A TR olior wme Rl Fem
Y ¥ TIE | TMEEEEIa Ob) A% (A 7 TP TASAL 01 321 R 2 | 1 Flifse umh
i q¥1 =3, cErmsE Sl A arrebaem @Rr el fidn =)
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13. Prove that . 6

o 4

2 £ P2 |=le-pB-Ny-ala+B+7)
B+y y+a a+pf

OR / Qa1
Show that
(yedl @
1+ x 1 1
17 Sl
1 1+ 1 |= l+—4—+—
v 1 flf
1 1 1+2
x#0, y=20, z=0 6

14. Answer any one :

fizwizen «bra Tea ol .

(a) Find the maximum and minimum values, if any, of the following
functions. 3+3=6
e TEAEEA S W wey am, 3 s e

) [(x)=3x"+4x>-12x%+12, xe R

(if) g(x):-leogx. xe K
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2

(b) Find the intervals in which the function f(x)=

(0 increasing,

(i) decreasing

@ Find the area of the region in the first quadrant enclosed by the x-axis, the
“/‘ line y=x and the circle x? +y2 =32 6

XU, y= XA A X2 +y? =32 JE2T WEA AN T 4T CHATR I

TfFad

OR / Gt

Find the area of the region common to the two circles x2+yé=l and

(x-1)%+ y221~ 6
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16. Evaluate I: (x2 +1)dx as a limit of a sum. 6

[} (¢ +1)dx = carorer Rt fRomees e 3R T Sl

1z, Find the vector equation of the plane passing through the intersection of the
planes F.(2{-j+2k)=2 and 7.(3i+j-2k)=-2 and perpendicular to the

veclor a =5i -2j +3k. 6
F-(20-j+2k)=2 5@ 7 (31 +] -2k )= -2 5o quie 70120 221 (@R TCEE QAR
A% (834 d =50 - 2] + 3k A FYEIRA ¥ TGN (S84 A= Tfaedl |

OR / @9q]

Find the equation of the plane that makes intercepts a, b and c on x, y and
zaxes respectively. Also, If p is the length of the normal from the origin to

this plane, prove that

| 11
—z+bz+“—z~—i 3+3=6

X, Yy UR z-WFs YT a, b & ¢ (@ B T FUoaw ARG Teredd | g5
fFFaem AR WA n 9% T oW 3_ @
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18. Solve the following lincar programming problem graphically.
tafve s o A enafie swEnia s e

Maximize and minimize Z = 3x+ 2y

subject to constraints x+ 3y <60
X+y 210
X sy

X, yz20

Z =3x+ 2y 3 A U o am Hed 1

x+3y <60
X+y 210
X Sy

xX. y20

Maximize and minimize

subject to xX+y< 4
3x+8y < 24
10x+ 7y <35

x,yz=z0

BELLAL HOSSAIN MONDAL

Z=5x+47y A A W@ ¥Fm wm THea 1

X+y< 4
Ax+8y < 24
10x+7y €35

x,y2 0
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19. The sum and the product of the mean and variance of a binomial distribution

« arc 24 and 128 respectively. Find the distribution. 6

<51 %o To7a My WA SR (TR ST SETT TR 24 W 128, F0A01 ey 7=

-

OR / 5eq1

Il a lair coln is tossed 10 times, find the probability of getting
() exactly six heads.
(i) al least six heads.

(ii) at most six heads. 2+2+42=6

<b1 e 3@ 10 2R By T, Toe R = Al thed, ane
~/r" foe 651 30 o =)
(i) wfS wma 631 Jo o1 =W |

(i) 4@ @& 601 o =g =)
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