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1. Answer the following questions :

. SR AIRS ©ed ¢

1x10=10@

(a) State true or falsg :
| wm T oo B e

Relatmn R in the set of population.A of a town at a particular

time given by R= {(x y):

. x is husband of y} is reﬂex1ve but
not symmetric.

mﬁﬁwammw\mmﬁ%vaf\wm
R={(x,y): xyafﬁﬁm}ﬁf“w:ﬁaﬁ—@aﬁam|

(b) Write the condition of coplanarity of the lines n

- =a, + Ad, and
rp=by +ub,.

R =@ +Ady AR 7y = by + b, memsﬁﬁw

{c) Given s={1,2,3,4}. Find f' (if exist) of the fur_lctidn fisss |
defined by f={(1,4),(23) (3,2, 4,1}
ﬁﬂTWTCQs:{l,2,_3,4}|.f:s—>s A LT ,
f={14)(2,3),(3,2),(4,1)) THOR [~ Sfeal 3 wrg),

1 2 ,
(d) HA:L 2],then ﬁnd‘Z"A‘,for some ne N,

1 2
zTT‘?TA='4 , mﬁmneﬂam 2" A

A| ey
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(e) Find the second order derivative of the function logx with
respect to x. |

- x AATE log x WW‘WWW@TI

| () Find the maximum value, if any, of the function f given by

flx)=x* on [-2,1].
FZﬂéﬂ@=£nw@m#%wwﬁW&@mmu

() Let G=i+2j and b =2{'+j. Are the vectors @ and b gqual?
Explain.'

W@EA G=7{42] % b=2{+]1a W% b (ST T A ? A
1

(h) Find the distance between the two planes 2x + 3y +4z =4 and
. 4x+6y+8z=12.

2x+3y+4z=4 < 4x+6y+82 12 wvos LS SRR W
ferean |

(i) IfAis a non-singular square matrix of order 3x3 such that
ladj Al=36, find |A]. ' :

g A Bl 3x3 TR SRR 39 AT T A0S |ad) Af = 36, (50T
|A| 3 R Tferea

G) Differentiate sin?x w.r.t. cos?x.

cos? x AATE sin? x I SRS Sfered |
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. Draw the graph of inverse: tr1gonometrlc functlon f(x) cos™!
~ Also mention its range and domaln

X -
C T 24(1+1)=4

 2iforE farRafioR T f(x) = cos™ x?WWWWI?{ﬂTWW
wwﬁ—c‘ﬁw«w

Or / WQIW
Find the pr1n01pal value of cos™'(- 1/2) Also evaluate
tan” («/5) cot™ ( \[g)
cos™ (- 1/2) I 7Y AR TG 1 1S tan ™ (V3)- cot™ (- V3) 7w ey

. * Answer (i).and" (ii) or (a) and (b):
T T (i) O (i) T () T ()¢

Q) If f(x)=gx:“z” . ¢2/3,'then show that (fo f)(x)=x for
all x#2/3. | | o,
aﬁf(x)— 4, x#2/3, C‘C@C’i"i@ﬁ NW x¢2/3 I AE
(fef)(x)=x

()" Find the slope of the tangent to the curve y=3x2-—4x. at

=4 ; 2

y=3x2—4x s x=4 iaﬁWWWﬁﬁW%ﬁﬁml
Oor/ S33t

- (@) Give examples of two functions f: N - Z ang g:

Z such
that geo f is injective but g is not Injective,

2

d . 57 .z o .
@Wﬂf.ﬂl—a@%g.ﬂ%uﬁﬁ?ﬁr@qmmgofv s,

ﬁF@gWWI
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2+2=4‘

(b) Find the approx1mate cnange in the volume V of a cube of side

x meters caused by increasing the side by 2%. y 2
© @51 T 2lfSTh! WIS x bR | TS z%mi%cawr—»{ V3 ST SR e
[

Find the points of discontinuity of the greatest integer function

defined by f(x)=[x], where [x] denotes the greatest integer less
than or equal to x. - 4

R i T e A A () = [x], TS [x] 9 x O e A TN
i’mm@ man{@mnwﬁﬁﬁ@mwﬁﬁ%ﬁwn

Or / 99!

Find the value(s) of k so that the function fis continuous at x = 7/2,

[ 4

kcos x '
—, x#7x2
where f(x)={7-2x 7/ . 4
‘ 3 x=ﬂ/2
x’=n/2*ﬁTw‘fWWﬁ@W,k?WW§iﬂ’@
_ kcosx, x % 72
flx)={7-2x
‘ 3, xf-—rr/Q
_Evaluate : : S 4
W Refg mae '
2
[ ax
X" -35x+6
Or/ G4}
]—"Axdx ’
5 1+sinx - ‘4
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or/ @2
: ind - lying betw the curve y® =4 d li =2x. T o _ ) _ .
6. Find the ar§a yig between ? c Y x an line y =2x Find a particular solution of the following differential equation
| '74 satisfying. the given condition: . | N 4
WP =4x IT AR y = 2x @RI S (R A Shedt| )

: | | -. x(x2_1)a%=1 ; y=0 when x=2
_ Or/ 94t - ' . ‘ ,
~ o ‘ | o TS il et FNFINBR 27 56 i e Gt R g Sievea ¢

The area between x= y? and x =4 is divided into two equal parts

| by the line x=a. Find the value of q. B - 4 ' x(xz—l)dy 1;y=0 ot x =2

x=y? IF e x =4 FREIRICE NS (FaF ME x = a TR . - : ' . |
' | ' ni i ' f the tangent
. WOl NN Siene Bew E, (O T a I I iy LS R | 8. Show that the fénuly of curves for which the slope o gent

_ : 2 2
x°+ o
at any point (x,y) on it is Qx: , is given by x? = y? = cx, where

7. Write the order and degree (if defined) of the differential eqﬁation

: . "~ ¢is an arbitrary constant, ' . .4
2.\ v 2 ' ‘ ‘ ! '
' [Z_x%) +(%xy_) *.‘Cos(-(-iiJ+1=O. Verify that y=v1+x? is a x2+y2
dx eql (@ b1 3 SIRAFR R B (x, y) © i eefel oy 200
solution of the differential equation dx 1+.2° 1+142=4 3R AR 79 X0 -yt = cx, IS ¢ <01 Ao LT |
. , ) Or / 993}
2 2 : ‘
(d Z] +[gxz) +cos(%]+1=o TR ANTIIOR T SR, Wy |
dx e / . du~ .
' Solve the differential equation (x + 3y2) a‘% =y (v > 0) 4
; dy__xy. | | |
(3 ) B oo ot 8 g = V1422, oo = — oy O HTeI
: dx 1+x ' : ‘ 2\ dy
| ’ o (c+39%) H oy (y>0) Rt TR R 4
BT I | ~ \ A o |
. 34T MATH ' [7] Contd.
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9. Leta=i+4j+2k, b=3{-2j+7k and &= 21—]+4k Flndavector
.d which is perpendicular to both @ and b ‘and. cd 15 4

@A a=1+4j+2k, b=31-2j+7k @I% &=2{-j+ak d o3
d O b ToAR ¢5F© Y W% &.d =15 7@, g %F?ieml :

10. Find the vector and the Cartesian equatmns of the 11nes that passes

through the or1g1n and (5, -2, 3). 4

TR o (s -2, 3) ﬁ@mmmmﬁmmmﬁﬁcﬁ
S

e

Or/ 533t

Find the vector and Cartesian equatione of the planes that pass

through the point (1, 0, - 2) and the normal to the plane is { + J-k.

4

W@%maﬂtﬁﬁwﬁmq%%wﬁm 1,0, 2) ﬁ"’ﬁwmm.

| ‘Iﬁ@"ﬁ_u] k c@am—maml

11. Find the values of k so that the lineé

l-x _7y-14 z-3. 7-7x y-5 6-2z .
3 -3 and 1 =. 3 are at right angles,
4
k 3 T Sfreq T — X - 7Y-1%_z-3
3 2k -2
7-7x y-5 6—l' '
3k 1
34T MATH [8]

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 secor;d
throw’. Check the independence of the events E and F. 4

aﬁﬁ{ewﬁwwﬁﬁmfmwi‘ﬁ&wﬁeﬁeﬂw oIl SoICHY
E oI 381w 7ot o SRl Coiil SOAIC! F | E % F I TR A0 4|

13. In answering.a question on a multiple choice test, a student either

~ knows the answer or guesses. Let 7 be the probability that he

knows the answer and ZII be the probability that he guesses.

Assuming that a student who guesSes at the answer will be correct

with probability l What is the probability that the student knows

the answer given that he answered it correctly'P 4

@WWWWWQWWWQWWWGW
ISICEECe! |WWWMWW meﬂwﬁww

Z | Wmﬁﬁm%@w mw@ﬁ@ 3 qﬁaﬁ‘ﬁfﬂﬁm%@m
@mﬁm? ST (O (T TEIBI Tigw ©iF ASIO! e 2
Or/ §2s}

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twme, find the probability distribution of
number of tails. 4

51 3 SO IR T B, TR T 3 W7l /T 9 A | 20 oo
;{gﬂmﬂ@%@fﬁ‘%ﬂ'ﬁ?ﬁmml
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. 14. Answer (i) and (i) or (a) and '(’b):

%m T (i) W= (i) A (@) WF (b) 3

(i) If A and B are symmetric matrices of the same order then -

prove that AB is symmetrlc if and only 1f AB=BA. 4

A @I B 51 0 Q193 TS AT T (99l (1 AR @ e 29
aﬁwaﬁczAB'=BA. ~

(ii) Construct a 2x1 matrix A whose elements are given by

a; =2i-j. Write A'. 141=0

<ot 2x1 WAWWW@HWWa —21—.J| A e

Oor/ W?/W

x x 6] 4 X+
- {a) Given 3[ y}:[ + Y
_ zZ w -1 2w z+w 3

Find the values of x, y, z and w.

Tx x 6 4 X+
z w -1 2w Z+w 3
X Y, z AR w T I [efg =911
.(b) Give example of 2x2 matrices A and B such that
AB # BA. 5

2x2 (MEH.A Wk BI T 78 MS AB # BA |

34T MATH - [10]

15. If q, b c are pos1t1ve and unequal show that the value of the

determinant : X 6
a .b c
A=|b

a b c _
A= c al YN
¢c a b

Or/W

3 2 : .
}, find the numbers a and b such that

For the matrix A=L .

A% +aA+bl =0 where Iand 0 respectively are idéntity_ matrix and

sero matrix of order 2x2. Also find A™. 4+2=6

A=I:3 2} Wmm@amb%ﬁwm—fl +aA+bI 0
1 1

TS | momzxzmmmmﬁmlﬁm—A

%%{\‘szn |
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16. Answer (i) and (i) or (a).and (b):
et I (i) W (i) T () i o)

' d
() Find -d_xli’ where

sin? y+cosxy =k, kis an arbitrary constant. 3

‘ % fredt, T siny+cosxy =k, kﬂmmm|

. - ,
i If y=cos_1x, ﬁnd;ﬂ;_ in terms of y alone. 3

dx
| 2
W y=cos x, s y T Mgwe LY e
de® -
Or / 99qt

Fnda(dx

(@ (cosx)! =(cosy)
{b) x=a(8+sind)
| y=a(l-cosf)

17. Find the values of x for which y=x?(x-2)* is an increasing
function. . 6

x 3T TR IRy = 2 (x—2)> T B IR T = S

34T MATH [12]

@“ﬁ’i\ﬁ?ﬂ) ' .  4492=6. -

18.

Or/ &St

(i) Show that the funct1on glven by f(x) sinx IS strictly

decreasing in (7:/2 7). 3
el @ f(x) sinx 3aR {8 Wﬁtﬁ‘t (72, 7) © TS FAA |

(i) A balloon which always remains spherlcal on 1nﬂat10n, is

bemg inflated by pumping in 900 cubic centimetres of gas per
second. ‘Find the rate at which the radius of the balloon
increases when the radius is 15 cm. 3

5t (o IS CW?QWI&%CECWW 900 mc&ﬁcﬂsw
IR @D FER A1 (FOR [P & e I @ Shier G
e 15 &

Evalﬁate: (any two) o : ‘ . ' 3+3=6
W Ffa =1 2 (Rt qoy) -
. Jtanx
() [————dx
. sinxcos x
. .
) Ixe dx
PO
(i) J.x (logx)zdx
19, Find the area of the trlangle with vertices A (1,1, 2) B(2 3, 5) and
Cc(,5,5). 6
aﬁﬁw%ﬁﬁam@ A(112) B(QSS) W% C(L,5,5) T
ageoR zﬁﬂ%f Tferear .
34T MATH . (B8] | Contd.



or/ w4l

(i) For the given vectors a="2i —j’+27€ and 5——1 + J k, ﬁnd

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

2

G=2i-]j+2k W h=—1+j- k(_@@TWWIa+bC*§§lﬁa

Wm@ﬁﬁ%@w

(ii) Show that the points A(—2 3,5), B(l 2,3) and C(7 0,-1)

are collinear.

eT @ A(-2,3,5), B2 3) | C(7,0,-1) ﬁrﬁwi‘m'

a@f@% |

20. Solve graphically the following linear programming problems -

Re R oo @R ek APIOR T 1 8
Maximiée and minimize Z = x+2Yy |
subjectAto
x+2y =100
2x-y<0

2x+y$200
x,y=0

Z = x +2y ¥ &% W% AR I Sl 16
x+2y =100
2x-y <0

2x+y <200
x,yz0

34T MATH . [14]

4

6

Or | 99!

- 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 fo 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, OOO ) 6

& IR WWWW%@««W&TWW
. oifRaEal TE T LRSI AN T 25,000 T @ 40,000 T 1 (0€ AR

2515t TR (IR (G 499R F{THI bifdwr afbwivg 250 Faroee it 727 |
T TTEE 70 T GO wiEs Rt s ARbIE o9 (ore <1
mﬂﬁammmﬁ«aﬁﬁrmoﬁmmnoo%mm
soooW'@,maﬁﬁ«ﬁmﬁmﬁmwmﬁﬁmwﬁ ?
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