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1 : Answer the following questions !

1x10=10

(a) ABtate true or false :

T g o S o

. Relation Ring the set of population A of a town at a particular
tim‘e. given by R.‘: {(x, y): x is husband of y} is reflexive but

© not symmetric. [/ . - :

451 78 e G2 e SR RS A © KEkG T

R=_{(x} y): X y‘%’ﬁﬁmﬁ} a%&ﬁﬂﬁ?@a%mmf -

/rite the cond1t1on of coplanarlty of the 11nes r1 = +/a2 and

— P
. F

F =G, +Ad, O 7, = b, 4.;;521'@?11%_2; «m’ W G (AR TECH! 77 |

iven s = {1,2,3, 4} Find f (if ex1st) of the functlon f:is—>s
'deﬁned by f= {(1 4) (2 3} (3 2) ( )}

| mms {1234}!]' s—>s fﬂ’f\@iﬁ'ﬁ
={(1,4),(2,3),3,2), (4, o wm s ' B (i W)

1 27 380 ' e T
) If Az[ . |, then find |2"A|, for some ne .
a2 —~

| 1, 2 ! | l . ..
ﬂﬁA={ }mﬁzﬁm Tl ne v T AW |28 A| TR
4 2 | o o
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\_Mld the second order derivative of the function .logx with

o respect to x.

X AT log x Wﬁ@ﬂﬂm wes Tfed |

ﬂ Find the maximum Value, if any, of the function f given by

f(x) x? on [-2,1].
[-2, 1] © f(x):xQ FEICHI] 51]%’?5 W,Uﬁ? ite, Tlredl | Y

(9) Ket a=i+2] j and b . 0f 4 J Are the vectors g and p equaI'P

/ E‘cplam

SO a_z+21Wb 21+J|amb mwmzzwaﬁﬁ
9l | : '

find the dlstance between the two planes 2x +3y+4z=4 and
“4x+6y+8z=12. |

2x 3y+4z 4 Wﬁv 4x+6yf82 12 WSJ_ET EW Tmlf—
%%\ﬁ“ ,, _

1) | 1 A is a non-singular 'square- matrix of order 3x3 such that

. ladj A| =36, find |A|.
%

= 36, (909
|A[amﬂw\m|

1 : . . 2
/}_ Differentiate sin’x W.r.t. cos” x.
cos? x AATFE sin’ x I TG Bleres |
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2/ Draw the graph of inverse trigonometric funct1on flx)= cos” x.

~ Also mention its range and domain. Ao 28(1+1)=4
oSt RSl W f(x) = cos~ x 7 14 g N | A6iTS BAR AR
oIS ST SEre w41 - |

'Or/i’;f?/?ﬁ‘ o |

f 2+2=4 |
| 957 (= 1/2) S TN TG 17T tan ! (V3)-cot (- 43) a WA BTN 1
. . Answer (j and (i) or (d)an.dA(Z‘a)- ’ﬁf
TSI W (i) SR (i) T () OIS (b)
4x+3 ‘ 4 | |
If flx )—6 —Z’ x¢2/3 then show that (fo f)()() i for
m1x¢23 ~j.l,'w'b'¢,f- 2
4x+3" oty ’ | |
ﬂﬁf()— 7 x¢2/3 c—cemw mﬂzﬁm x;&2/3 3 AR
fe=x o
. ‘Find the slope of the tangent to the Curve y= Fxc2 ~4x at 1
y=3x ~4x 9@ x=4 WWWNWWW
| Or/ w2q
(a) Give examples of two functlons f:N>Z and g:Z — Z such
that go f is 1njectlve but g is not mjectlve ‘ 2

@Tmf N> ZS% g: 77 awqfﬁmmrg o f ST,
g g wvamE www|
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(b) Find the approx1mate change in the volume Vof a cube of side.

X meters caused by 1ncreas1ng the side by 2%. - 2
Bl T 2o RS R z%mﬁmm V3 S sifRes ey
AL

4. Find the points of d1scont1nu1ty of the greatest integer function

-~/ defined by f () =[x], where [x] denotes the greatest integer less
' than or equal to x. . _ I T

@—wmww\wam@ﬁmm f(x) [x], T [x ]@xﬁamznmm
WWW\WWIW%@—WWW‘@%w: -

\Walue(s) of k so that the functlon f 1s continuous at x=r2,
' i kcosx S R v N
. £ : e e :
where f(x)= 7T —2x 7[/ Sy 4
x=7/2 Reqs £ 9RfER 26 k7 a9 SRea T *
‘kcos x '
i . —, x#7r/2 -
— flg=qz-2x" 7 e
e x:;r/Q_ o
: | $ '.,‘ " - . ‘ \ 4
Evaluate : o . :
. 2 - S , p
x“+1 . o
f———ax
X" -3x+6 |
// ' \' % ' or/ g4l
5 1+sinx | ' |

| 3 Contd.
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4

= 4x TF TR y = 2x (IO Steal orad A Slear

‘or / geat

~ < S N ,
The areygetween X = y and x = 4 is divided into two equal pafts

by the line x_:-a._Fmd ‘the value of a. - 4
x=y? I I x =4 FEEACE edl oFas Wz X = a FRENSACTA
7o I ﬂi%xii.\'o@.w,-ﬁm\o ’\5_. { i‘m a %Wﬁﬁ‘ﬂ Wl |

/ Write the order and degree (1f defmed) of the d1fferent1al equatlon

{ ] +.( ) L cos (Zy)+1 0 Verlfy that y \/1+_x2 is a
. X , e

lution of the differential equati dy . oxy 73
SO ut;on O, % € di erentla- equa‘qon ;  di = 1._”-:2 ; 'l.+1+2:j§ |

{42 N2 : a ,
| d—@ +(fi—"iJ +cos (ﬁi—y—)ﬂ:o SR ANFIDR TN qiZe )
d \dx) - \dx) \

-

%y
(ﬂﬁm@ﬁmlmwwy ‘/—”’Ef_u R
ﬂmmml - U v ' i ‘ .
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Or/we/ay

Find & particular solution of the folloWIng dlfferent1

al equation
satisfying the given condition : 4
2 7 \
)‘C(x _..l)d\x.ﬁl ; y=0 when x:Q‘ _
TWW’@NWW %@W@mﬁﬁvmwaﬂ%%@ 3./ )
-l(x_ “1)&‘=1‘; y=0 (FIF\')TH xX=2
Show that the family of cur'ves- for Wthh thé'SlOpe of the ta:ng_ent »
it any point (x,y) on it is Y is miven by 12 2 - . when
c"izéfi?iz;in,arbitrary cO_nStari_t. 4
- 52
*mwmnﬂﬁfa@ﬂﬁmmﬁmmﬁﬁ(xy \ommaacﬁ o,
Wﬂﬁ@%ﬁi’a X ~y = 0K ZI\-J ¢ uﬂT‘)‘TWWI »
| 'Or/WQ/ET"IA et v -l
Solve the differential} equation (_x‘+ 3y ) dy =y (y> O) 4

(x+‘3y2)$=y (y > 0) i LS e

34T MATH [7] . Contd.




Let a——l+4_]+2k b=3-2j+7k and c—21 J+4E’F1ndavector
: d ‘which. is perpendicular to both & and b and Cd 15 . 4

q@EA a={+4j+2k, b=3{-2j+7k W% E=20-j+4k | d (ST

G u% b TONE @oiRe 7 Ok &d =15 2@, d Geat|

\Find the vector and the Cartesiah equations of the lines that passes
through - the or1g1n and (5,-2, 3). I A 4

WW}(D 2, 3) ﬁ?@wm@m r*@amw%ﬁwﬁmqﬁcﬁ .
7|

. or/@emt €
Find the vector and Cartesian :equati?c')ris. of the planes that pass

‘ ";through the j-ooirllt 1L 0; —-2) and 'tjhefnof..mal tdjth_é plaﬁc, isi+j-k-

‘Wﬁwmﬁﬂmﬂ%ﬁwﬁm@ 0, 2) WWWW .:
m@"ﬁ_l—'-_] kC‘@%WW\ i :

fad ‘the values of k so that the lines

1-x Ty-14 z-3 7 7x y-5_6-z :
N o and-Sk =Sy =g are at right angles.

4
1-x 7y-14 _z-3
3. - 2k 2"
7-7x _y-5 _6-2

N,

3k -1 3

k 3 i Sfeed Aws QA

(<A 7T W |
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12._ An unbiased die is thrown twice. Let the event E be ‘even number

on the first throw’ and F the event ‘even number on the second
~ throw’. Check the 1ndependence of the events E and F. - 4

aﬁﬁ{—ﬁi“fﬁ\‘mwﬁmﬁmz’mwm 22 ETS oA Y oM RGAICH!
Emﬁﬂwﬁ—wﬂﬁncmmzr lzmmmﬁrﬁrwn

13

In answrering a question on a multiple choice teét, a student either
khpws the ahswer o;j guésses-. Let % be' the probability that he
_knowé the anéwer and % be the ‘pro}ba“b.ﬂity that he guesses.
Assuming that a student who guf{s-s'eé at t].’?le‘ answer will be correct
with probability % What is 4-t1jle pr*o'ﬁabﬂ_ity that £he"s_tud¢nt knows
the answer gi-ven‘ that hé' answered it correctly ? 4

Wﬂ%ﬁwmﬁw mmm-@wmwwm—
< ﬁ—?w IWQ’HWW@TWWW mwmﬂwﬁmﬂ“ﬁ@

—IWWWMWW Wﬁ“ﬁﬁ—{%&ﬁmﬂﬁmm
\ﬁhﬁﬁm C‘Z@C—\‘% NWWTW‘T@‘TW ?
~ Or/W?/'d]‘

A coin is biased so that. the head is 3 times as likely to occur as
tail. If the coin is tossed tW1ce find the probab1l1ty distribution of

number of talls | : ; 4
<1 3@l @514l siiof A b7 Bl 9@‘?&5 3 ot @RS I8 m@iﬂlm@z{ﬁi
AR RIS 3% Tlered |

34T MATH [9] | Con td.



14. Answer (i) and (u) or (a) and (b):

\Aﬁ@wa)mm}wﬁr(a}m@ FORY

l

@)

If A and B are symmetric matrices of the same order then
prove that AB is symmetrlc if and only if AB= BA. 4

| AWB@M@WWWW m\mrznABe IS 29

aﬁmzﬁmw BA.

Construct a 2><1 matr1x-AWhoSe elements are given by
a; =2i-j. Write A'. . | - 1+1=2

q6f 2x1 W'AWWW'WWW%:Qi—jI A" T4l

. or/ -

(a) ~Given 3 = oy T
.‘ LZ w . | 2w Z+w 3 . .

(b) .

" Find the values of x, ‘y, z and w. A AN 4

fomt itz

x»..y x 67 [-4 - xiyl
3 = +{ :
lz w -1 2w] |z+w 3
X, Y, z % w I AW [efg a111

Give example of 2x2 matrices A and B such that
AB # BA. ' "o “ 2

2x2 (AOH A &< B Tuizse Wal qite AB # BA |

34T MATH [(10]




I5. If a, b, ¢ are POSlthe and unequal, show that the value of the

determmant T
a b Ci
=lb ¢ i | ‘
.| 18 negative,
C a b

a, b, ¢ 4TI W= sy T@,M\fmm- fRaifers

a b oo
A=\b ¢ a_u ﬂl“ﬂvﬁf 5 |
c a b :
Or/iW?faf _

. ) 3 2 . e . ,.‘ ' ' ‘v_ o )
For the matrix A :{ ' j\, find the numbers - a and b such that

A® 4+ aA + bl =0 where I and O respectlvely are 1dent1ty matnx and

_ zero matrix of order 2x2. Also find A ' 4+2=6

Azr 2] mmﬁam&m@lamb%%@mmA +aA+bI o‘
1 1

——_ T O T 272 @ Oew e S %7 cﬁmmﬂm g
Tfereat |
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16. Answer (i) ahd (i) or (a) and (b);.

17,

Find

Tet I (i) W= (ii) %Y (@) = (b) 3
(i) Find Ex‘li, where
- sin® y+cosxy=k, kis an arbitrary constant. - 3

o T R
Ey Tiene, R s‘m_? Y+cosxy =k, k 9ol W AP |

(w If y:cosfx,‘ find d_lz/ in terms of y alone. 3

ad
W y=cos ' x, Swet y 7 W LY e

dx dx %ﬁ w : : ot e L ‘4+2 = .

(@) (COSX)y = (cosy)*

| (b) x:a(6’+sin0)"

y=a(l-cosd)

Find the - values of x for which y=x* (x- 2)2 is an 1ncreas1ng
function. : ~ . 6

x 3 Fo TR B 3 =52 (xc—2)7 T <51 I T 1 B

. 34T MATH | - [12]




or/ we

'Show that the function given by f(x) = sinx is strictly
decreasing in (r/2, 7). 3

| .»WQT'NJC(’CFSMX K %Wﬂﬁﬁ (%/2, 7) © 7o PRI

S remains spherical on inflation, is

" beinginflated by pumping in 900 cubic centimetres of gas per

second. Find th
increases whep

© rate at which the radfls of the balloon
the radius is 15 om,

. , } )
iy Ixe™ dx
i

\)(/uz) Jx (log x)*dx JRAREY | - \‘
y 'Find the" aréa of the triangle with vertices A (1,1, 2), B (2,3,5) .-a_nd
v s, 5). R - Ve

@ fages %’%@mw A(1,1,2), B(23,5) 9% c(1,5f5) T
foeetr wf Siear .

' | : .. w : Coﬁtd.'“
- 34T MATH - | [13] | .



Q-
7

i)

e

Or [ w4
2% of and L1174 ]k, find
For the given vectors g =2{- j+2k and b=_1+1 )

the unit vector in the direction of the vector a+b 2

G=21- J+zkmb-_l+1 k(‘%@lﬁf’tﬁmw ;a+b c—%«ww
@waﬁatﬁ%%@ml

Show that the pomts A( 2, 3, 5) B(] 2 3) and C(7,0,- 1)

are colllnear , 4

WLW S A( 2,3,5), B(123)m c(, 0,_1) Frgs

GRERAR |

?yéolve graphically the folldwin'g kliin‘éétr' prog1amm1n0 problems: 6
W@WWW&ZQ@WWWW o

Max1m1ze and mlnlmlze Z x+2y v L

subj ect to

-x+-2y;.lOO
2x-y<0 =

2X + ys 200
x,y=20.

 Z=x+2y < A i SRR T SR TS

34T MATH

x 42y >100 "
2x-y <0

2x+y <200

x,yz0-

[14]




Oor/ Wﬂ?)‘

A merchant plans to sell two types of personal computers—a desktop
model and a portable model that will cost Rs. 25,000 and

‘Rs. 40,000 respectively. He estimates that the total monthly demand

of computers will not exceed 250. units. Determine the number. of
units of each type of computers which the merchant should stock

- to get maximum profit if he does not want to invest more than

Rs. 70 lakhs and if his profit on the desktop model is ‘Rs. 4,500
and on portable model is Rs. 5,000. ' 6

| o TP (e 99l SR SARTIEIA TR 49 TR FEAYER A

AARE T 0 AR W G 25,000 5 T 40,000 T | (06 2775

- Tl 3R (R @ e ST wiftn @fesig 250 Terers o w9 |
R TP 70 = TR Sk R SR RiksiE ok Gres 741

W% AT e Afetrs s ARwMe T 4,500 56 o

, 5,000 531 =, 513 eifefiem Rt w31 i srea (R waeios 24 2

34T MATH - [15]



