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I.  Answer the lollowing questions : Ix10=10

A e Swd famn o

fa) Il A= [ 0.1.3 } what is the number of relations on A ?

W A={0.1.3 } =, era 47 vz REb yww 30

(h) Find the principal value of sin™' (smlsﬁ].

sin '(sini£) 2 Jepm Ssa

(¢) If|5 6 7|4=[13 23 ). what is the order of the matrix A ?

w56 7]|4=[13 23] 439 fmy

(d) 1l A is a nonsingular matrix such that A° + A-7=0, whatis 4'?"

W A GO e TR 1% A+ 4- =0, o8 A7 fwm Tar
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f¢) What is the co-factor of 7 in the determinant
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(/) s the denivative of an cven function cven ?

Y PEIA TR YN T

fg) Is the function f(x)=x". xe R increasing ?

f(x)=x7, xe R T==00% TR oo A2

(h) What arc the dircction cosines of the vector @ =/ +2 j+3k?

GR g =i+2j+3k 2 e Ry

BELLAL HOSSAIN MONDAL
(i) I the distance of a planc from the origin be ‘d* and direction cosines of the
normal to the planc through origin be (/. m, n ), what are the co-ordinatcs of the

foot of thc normal ?
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I FRAR o 9dR ATER [ TS AR (R s Sfesrsa e
(1.m.n) 2, =rm sferm ana g & gary

¢) What arc the cquations of the plancs paralicl to x=-planc and at a distancc *a” fron

it?
XZ-HEH AR AE ‘0" TS 43 ASHAAAA T e
2. A function f : R—— R is defined by f(x)=2x". Is the function / onc-onc, an
onto ? Justily your answecr. 212

a1 W [0 R—— R & 5@ GGWE i e f(x)= 207 | T Gted) wr
e Gy YfE g e

OR / a1

Let 1. be the sct of all lines in the xy-plane and R be the relation in [ defined b
R:{(I'. I:)l | parallel to ’;' Vi,j}. Show that R is an cquivalence relation. Fin

the set of all lines related to the ling y=7x+5. Jrl-

x-SR FTE| (A A L & 13 6o R B s we R=1{(1,.1,)| 1,. 1, v

\'h‘.j}l 6T (@ R 9Bl ATTHS] A6 AMS y=Tx+5 @A TS AVG 9 F_0e

v afe @efn )
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3 If tan' JH"; _Jl_'t1 =@, prove that x* =sin2a. 4
\/I+.\" +Jl—.t‘
l J|+.\':-J|-.\'2 2 .
% tan - - [=a W, 08 09 FM A x” =sin2a.
JI+x'+JI—:"
0 -12 a1
4. Il A:[ 5 _2 0] and B=| | 00 |, find a matrix ‘C such that CAB=1 = ABC,
- (. .
where /is the 2x2 unit matrix. 4
0 -1 2 R
th A=[ 2 -2 UJ % B=| | 0 | o8 cNses C SfFed T C4B=1=ABC.
- 11
1 Z" 2x2 WA G GIETs |
OR / &
20 -1
Using clemenlary row opcration, find the inversc of the matrix [ 5 1 0 4
01 3
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et =€l =fen qrmr =4 M=ieadR ofermm ceew TMed |
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Il v+ sin y=cosx then find the valucs of y for which gi— is valid.
W v+ s5iny=cosx W, (W y3 B TFA IA@ % Ifesre e

6. Il a function is diffcrentiable at a point, prove that it is continuous at that point.
ol @41 (U A 51 TR O RS ST TW, (308 ¥R0l ig e aRfem %
OR / &1 -

Using Rolle's theorem, find at what points on the curve y=cosx—1 in [0, 27 ]
tangent is parallc] to x-axis.

a'viq Toiom) RTA IR y=cosx—1 T [0, 2x | TEER FFER RS o o
HaEam T3 Bl =0
7. Lvaluaic any one of the intcgrals :

fi o &b S am Sfeed @

W | (=) ": ’ dx
7\ X

i) [Jx*-a* dx
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Provc Lhat J" f(x)dx =0, when fis an odd function. llence cvaluatce f | log i;x dx .
7] ’ X
4
s d @ [ f(x)de=0, cfem /0 T T TS WA R fl log i" dx A 3R
i ’ =T X
Sfed | '
Solve (any one) : 4

WA 0 (NrerEr @br) :

(i) (l +x° )% +y=tan" x

13 ¥y
1 f—=y— X '“ —_—
fii) X 3 n p

Find the cquation of a curve passing through the origin, given that the slope of the
tangent 1o the curve at any point (x. y ) is equal to the sum of the co-ordinates of the
point. 4

qaﬁqammuﬁmawwma@mﬂ@ﬁw.ﬂﬁﬁmmmmﬁm
R (x. y) € pfRa ol RAOR FRRFA (TR F4H |

Using vectors prove that angle in a semicircle is a right angle. 4

(ST TREA TR = FAT (@ AR @ 9F FAFH |
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OR / weal

Using vectors prove that

cos(a— B)=cosacos p+sinasinf.

(o524 IATA T AT T J

cos(a - B)=cosacos B+sinasinf.

12. Find the vector equation of a planc in normal [orm.

HaoER SieE WA (S8 AAPAND] Sfeied r

OR / e[y
IFind the cquation of a plane passing through a given point and perpendicular to a given

vector in vector form.

B M@ (IRl o FfFe (839 TTTeId 9 O Fee (s3 FAT SfAed|

13. Assume that cach child born is equally likely to be a boy or a girl. Il'a family has two

children, what is thc conditional probability that both arc girls, given that

(i) thc youngest is a girl,

25T MAT11 18,
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(ii) at least onc is a girl ? 4

ofCh! MISTRR #7191 31 RRIE 02 &1 7S 31 WHAnd! Ta8R) I 11 767 | 1 b <(fuem
o1 1o UM (BB T FuE @RE @RE sele TEifte e TS

(i) afren s e @,
(i) a6 aft Mo cgaeT) 20

OR / oeay

The probability of a shooter hitting a target is %. How many minimum number of
times must he/she fire so that the probability of hiring the target at least once is more
than 0.99 ?

& %A (T AEYE (SF TR AR 29 Y] | 58 7w a1 o6 o firss) afw
AR IS e I8 AR FHAES (B9 4R FIRS 0-99 T @z 502

14. Il x, ).z are all different and

2
X x I+:r3
el
vool+y |=0,
by
PR P

prove that xyz=-1,

BELLAL HOSSAIN MONDAL
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3 1
X X 1+ x

1 X
vy 1y =0
- v - l
: _"_'- I+:

OR / W
Ifazp, b:;&q; c#r and
p b c '
a q C —Ov
a b r
P q i
lhcnl'mdlhcvalucol"p_a"‘q_b'*,._c'

oW azp: b#q: ctr U

p b c
a q — 0 L]
a b r
BELLAL HOSSAIN MONDAL
oy ——+——+ L 3w Efea

p—a q-b r—c
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uF SfAed .

IFind the maximum and minimum valuc of the following functions ; il exist. 3+3=6

CE4 WA @A, A SR, S o N W SRer)

f(\):x_;xil_ . X€E R-

(i) 3
X +x+1

(i) f(x)=logx, x>0.

OR / a&y
. 2 v:
v
FFind the maximum area of an isosceles triangle inscribed in the ellipsc —_+b—_-l
a
with its vertex at one end of the major axis. 6

2 2
%1 i e x—,+-",’—2=| Boiyes Fae Fa1 29 s 3R MRy U o)

a-

e x| fasur sy wfa Sfea

livaluate :

BELLAL HOSSAIN MONDAL

2x—
I an' ——_ x-1 = dx
[4+x—x°
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18. Show that thc lincs

OR / W&

[valuale f (.rz +_r)dx- as the limit of a sum.

cs@ Fra FZonst o IR

J:' (12 +.x)dx 1 T SfFedn)

17. Find the arca bounded by
y=x and y=|x| 6
p=x? G y=|x| 3 oAl wow| cwa @i SFea)
OR / weaT

IYind the ratio in which the area bounded by the curves yz =12x and x* =12y it
divided by the line x=3.

V2 =12¢ O x7 =12y TEDE SO CHIF x=3 (YA S I S PR SR
Sfae |

r =( ,:+.j_k )+)'(3;_.;) BELLAL HOSSAIN MONDAL
and 7 =(47 -k )+ 41(27 +3£) are coplanar.
Also, find the equation of the plane containing both these lincs.
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19.

Y6 A P =4 j-k )+ ABI-J)

% 7 =(47 -k )+ p(27 +3k) N oM o= TS| ACS @A TOFR TEA @RI

oAy FAEad e

A factory makes tcnnis rackets and cricket bats. A tennis racket takes 1-5 hours of
machine time and 3 hours of crafiman's time in its making, while a cricket bat takes
3 hours of machinc time and | hour of craftman’s time. In & day the factory has the
availability ol not more than 42 hours of machine time and 24 hours of craftman’s time.
If the profit on racket and on a bat is Rs. 20 and Rs. 10 respectively, find the maximum

profit of the factory when it works at full capacity. 6

9b] FAYRTS (56 ATTS oI fFral (@6 oA 21 20 | 9% (R @rat TeTR Ffea A
1-5 9SR G5 o0 S 3 I9R TR IS AW SEEA W | TR, 9 fFE0 @D
T FfAda AR 3 DA bR T AR | TV TP TR ST AR oW | e e
o 42 991 IF T2 IR@T) 7AW 24 HOLF @R Tora T | 2 e @D W @5 AR
sAfqurd T 20 B W% 10 B TTA IRYWA FRIG wrex s fFefn a1 cafem X o
FIAFFTCA B A |
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OR / a1
Minimizc and maximize Z=x+2y
subject to x+2y2100; 2x-y<0; 2x+y<200

x, v20,

x+2y2100; 2x-y<0; 2x+y<200; x, y20 SWACS Z = x+2y 3 5018 I
Al WM Bfeaar

Assume that the chances of a paticnl having a heart attack is 40%. It is also assumed
that a meditation and yoga course reduces the risk of heart attack by 30% and prescription
of certain drug reduces its chances by 25%. At a timce a patient can choose any one of
lhe two options with cqual probabilities. It is given that after going through one of the
lwo options the paticnt sclected at random suffers a heart attack. Find the probability
that the patient followed a course of meditation and yoga. 6

YfateTRI 9T (@A T 9T (ZRMA FIRA 40% | FASCS 491 X'H (A MR S (5] 5512 X0
A Aem 30% T TR A= [ 919 GRE 25% 25 I | TFEES GEE @RI
72 fewma [ @ 9Oz aR SRR oA =% gt e sTeRe e G e @ g3
fewa T @B A ST AR R TES gEW @ [ GBS TS 2A | @eiETE
a1 (sl 651 Tepiad TR Faie Sfenea

OR / e

In a 20)-question truc-false cxamination, supposc a student tosses a fair coin to determine
his answer 1o cach question. Il the coin falls head, he answers *true’. If it falls tail, he

answers false. Iind the probabilily that he answers at Icast 12 questions as (ruc.
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@I =1TvFre Sio1-fy Hea 2o A 2001 Ry 0 T qER wE =) R Bed Bl
i) 401 Frde o) O 3 1 I TENOR o o1y T, (96 bR B e i | s

Ui YEMOTE sfor MY W, (B8 TeAd! ‘R’ Fid | (5€ Fo10m 1251 R Tea 0wl Frm
HIe EfFadn '
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