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1. A_nswér the following questions ':'

1x10=10

(a)

State true or false :
F (7 ToT o 3

"~ Relation R in the set of population A of a town at a particular

(b)

()

(d)

34T MATH

time given by R={(x, y): x is husband of y} is reflexive but
not symmetric.

<51 RS e @< F@a,waw S A'C AERT TG
R={(x,y): x y?ﬁﬁtﬁﬁs} &'%Wﬁﬁﬁ_@ AfowT 7=

Write the condition of copianarity of the lines ?1 =0a; +1d, and

F2=El+p52.

A =0y +20, O Ty = by + b, @Wﬂﬁﬂwmﬁm‘? Rt

Given s ={l, 2, 3, 4}. Find S exist) of the function f: g > s
defined by f={(,4,),(2, 3),(3,2), (4, 1)} o

m.WS={1,2,3,4}|f:$-’—)S [GRRER -
F={14) (2 3)3,2), (4,1} FwoR [ e (3f wg)

12 |
If,A=|i4 2}, then find IQ"AI, for some ne N,

?lﬁA={
4

21 . - '
2},C@C@ﬁmnef¥3m|2”Al%ﬁ\rg§n

[2]

(e)

- _(g)

()

()

0)

Find the second order derivative of the function logx with.

‘respect to x.

x FACE log x ToR ROR red SRS Gieted |

Find the maximum value, if any, of the fqnction f given by

f(x)=x* on [-2,1].

21 fx)=x? weEOR %ﬁ%m,zrﬁm%i%@ml

Let g={+2j and b 2i + j . Are the vectors @ and b equal?

Explain. ‘.

@ e a_z+zjmb 2:+J|amb c*%ammmvwm
i

Find the distance between the two planes 2x +3y+4z =4 and

L 4x+6y+8z=12.

2x+3y+4z=4 AR 4x+6y+8z=12 FATos Y '4< WG YI9
Tferedi|

If Ais a non- -singular squére matrix of order 3x3 such that
ladj Al 36, find |A].

afiicz A Bl 3x3 TR SFFENR 39 s - S |adj 4] = 36, (90T
|A| 7 IR Tfereat|

Differentiate sin2x w.r.t. cosztx.

cos? x FATE sin’ x I SRTE Biel |
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Draw the graph of inverse trigonomefric function f(x) =cos ! x.
Also mentlon its range and domain. e 2+(1+1) =4

mmﬁm f(x)=cos™ x?(ﬂ‘ﬂ‘ﬂ%ﬂlﬁﬂriﬂﬁﬂﬁﬁ?'

WWWWI
Or/q¥dal -

Find the principal value of eos_i(— 1/2). Also evaluate

- tan (wfé_)—cot_l(—w/é—)-' | ‘ '. ‘ 2+2=4

cos” (—I/Q)QS{QIIW%%GQTWW tan (Jg)—cot'l(—w/g)?{ﬁﬂﬁ‘fﬂﬁl

. Answer (i) and (i) or'(a) and (b):

et = (z) % (i) A (o) S (b) 2

ot ' 4 +3

i) If f(x)- 2 x¢2/3 then show that (fo f) (x) x for
a11~x¢2/3 o 2 .

4x+3 | o

?Iﬁf()— —2 x#2/3, c—cscww Cq x¢2/3aana
(fo f)(X)—

(ii) Find the slope of the, tangent to the c1:(i';/e~ y=3x?-4x at
x=4. E : ‘ : 2
y =3x? —4xW x=4 WWWMWW@

: Or/W‘«’Iaf
(a) Give examples of two functions f:N—> Z and gZ/’ > Z .Sueh
* that go f is injectivé but g is not injective. . 5

PR [N > Z W g:Z > £ Az A go fgmm .
g g v w2 |

- 34T MATH B © [4]

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

x meters caused by increasing the side by 2%. 2 -
51 TR st Wife xﬁ%ﬁmrﬁ 2%3MBCT TS Vawmﬂﬁﬁamﬁcfa
Eal

Find the points of discontinuity of the gfeatest integer function
defined by f(x)=[x], where [x] denotes the greatest mteger less

'thanorequaltox o 4

Ww%wmmammﬁmiﬂ flx)=[x],vs [x] 9 x OO 7% I AN
WWﬂWWIWWWﬁ‘EW@H

or/ WQI?T‘

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

| ~ [kecosx - X% 72
- where f(x)={7z-2x’ 4
. 1 3 , x=x2
© x=n/2 Re £ToW SREA TE k I T SRied T
| kcosx
f(;;):{n—Qx’ X # 72
Evaluate: - 4
. .2 B
X" -9x+6. ‘ . ‘
' . Or/ 9t g
]5 xdx : ,
5 L+sinx: ‘ » o | 4
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6. Find the area lying between the curve y2 =4x and line y=2x.
- : : .

L Y? =4x I IRy =2x RGO e CFE D S
Or / 9}

The area between x = y2 and x =4 is divided int'o.two equal parts

by the line .x=a. Find the value of a. ' 4
x=y® IF % x=4 FETIACIE TG (7o TR X = a TeTRATIEH
75! S, s Rew 3, (ofoal X a 3 TR Fefy =4

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

dx?)  \dx

2. \5 2 . . -
[d y] +(-d—y) +,cos(%xy-)+1=0. Verify that y=\/14_—x2 is a

L > . . dy_ xy .
§oluUOn of the d1fferent1g1 equatlon. dx 12 1+142=4

2 \5 . 2 ; '
(Z—x%) +(%) +cos(-gxﬂ)+1=_o SRR AT FINOR T = Tt

' ’ dy_xy .
(I oIeR) il | s [ (@ y=\/1+x2,gx‘—1+x2 I ARG

G5 AL

34T MATH : [6]

Or / &3q(

Find a particular solution of tf1e following differential equation
satisfying the given condition : - ‘ 4

’ ‘ x(x2—l)%=1»; y=0‘whén x=2

weTS A1 R FRREICOR AME 5 Bim it o] e ik e 8
2 dy _ - |
qc(x —1)——1 ;y=0 @afeat x=2.
‘ dx .
8. Show that the family of curves for which the slope of the tangent

x? +y?
oy is‘given by x? - 32 = ox , where

at any point (%, y) on it is
- cis an arbitrarjr'constant. S 4

' . | ' ' 2, .2
(ST @ 51 3T AR R RY (x, y) © =pies o xzjcj 20,

B AT 27 X -y =ox, TS ¢ B AR 47|
Or/ w23t
o L ) 2) dy
Solve the differential equation (x+3y )E=y y>0) | .4

- 2 d [ : 1‘ ’ |
+ 3y )ay=y (y > 0) e FTRREAT! T 0

UTMATH [7] Contd,



9. Leta=i+ 4j+2k, b= 3{ ~-2j+7k and g=2i —]+ 4k . Find a vector 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

d Whmh is perpendlcular to bOth a and- b and &d=15. ; 4 o : throw’. Check the 1ndependence of the events E and F. 4
wi‘a G=1+4j+2k, b= 31—-2_]+7k ol ¢ =21 - ~j+aki d ce?m‘ ‘ aﬁﬁ{”ﬂﬁﬁwwﬁﬂﬁmfmwi’a o1 ET® T TG (AR TR
ambweoﬁ—mmcd 155@ d%ﬁw, L ‘ S Emﬁﬂﬂwﬁ—qmﬁmcmmFlEmFamww ST AN
- 10. Find the vector and the Cartesian equatidns of the lines that passes | "~ . 13. In answering a question on a multiple chpice test, a student either
through the ongln and (5,-2,3). . 4 I 3 ' |
knows the answer or guesses. Let 2 be the probability that he
TR (5, zs)ﬁ@mm@mw@mmﬁwﬁeﬁ | | o ] SR
WI C ‘ . . o L knows the answer and — be the probability that he guesses.
-' b,. / w9at - ‘ | R . Assuming that a student Who guesses at the answer will be correct

find the vector and Cartesian equations of the planes that pass , with probablhty — What is the probablhty that the student knows

through the point (1,0, ~2) and the normal to the plane is { + 7 _ : - the answer given that he answered it cormectly ? *
4 { L '@ﬁwﬁwmwmqwaﬁ%@ammwmwﬁw
_ Wﬁamaﬁ@wﬁwﬁﬁwﬁm (1 0,-2) ﬁ"@mmm | | | ﬁ@m.@ﬁmmwmﬁn—mwmﬂwmwﬁﬂ |

A SATS {4 j - kﬁﬁmml - | : ' - o R
: ' _%|Wﬂmwmweﬁmmﬁ@%{%ﬂﬁmﬂﬁmm

11. Find the values of k so that the lines AT X ,
wFE Td, (ors (9F (T TER0H! TiA ©ik Tsifde [Rew 2

1x7y14z3d77xy56z

3 2%k 2 70 e 1 e st right angles, S . or/wem
o 3 4 . A cmn is biased so that the head is 3 times as likely to dccur as .
o sm %ﬁﬁm - 1 . 7y2k;4 | 223 mw . B - ‘ - ;aaingeihzfctznsls tossed tW10e ﬁnd the probablhty distribution Zf
7-7x=_y__—§=6-z o @ e | aﬁw@ﬁﬁsﬂtﬁam%sasﬁmqsméss@m@iﬁtaaewemmem

3k 13 a - | : Ry IRl 3% et
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. 14. Answer (i) and (i) or (a) and (b):

Tet W (i) R (i) T (@) S ()3

Q)

@

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

I =% MR AB= BA.

4
AWB@TWWWWQ’@@W@M@ ‘Wﬁl‘i‘? |

Construct a 2x1 matr1x A whose elements are given by

a —21—1 erte A

1+1-2

<ol 2x1 cﬁWAmwmmﬁmway—m -j1 A ﬁam

(a)

(b)

34T MATH

Or / q23f

. X y x 6 4 xtul
Given 3[ =| . + . Y
. z w| |-1 2w Z+Ww 3

Eind the values of )c, Y, z and w.

[x y x . 6 4 ‘x:q-\y
3 = ) +
z w -1 2w zZ+w 3

x, Y, z AR w I O [dfg =01

Give example of 2x2 matrices A and B such that .

AB = BA.

2x2 GG A 9% B ot Tl A0S AB«pa |

[10]

. 15. If a, b, c are positive and unequal, sh

34T MATH

Low that the value of the

i 6
determinant
a g b c¢
a=\b is negative.
c

a b

‘a, b, ¢ SR ik ST RC, (IS @ Rafzs

a . .
S a=|b ¢ a| e

O
" Q
G‘

Of/ w49t

3

: 21" _ o
For the matrix A,=[ ], find the numbers a and b such that

11
A2 +qA+bl =0 where I and O respectively are identity matrix and

zero matrix of drder 2x2. Also find A~} 4+42=6

A= d 2} TR AR G B! @ OI% b SeNe1 A A +aA + b =0
. 1 1 : | N . . '
To I A% 0 T

ox2 VAR Srew IR S X CTere | s A™
Tieail :

[11] o Contd.



16. Answer‘ (i) and (i or (a) ant.ia (b):

TR () R (i) TR () T (b)2

. d
(UA F1nd dx’ where

sin? ytcosxy=k, kis an -a‘rbitrary constant. ' 3

dy oo e 2o .
e Tferedt, I°© sin yfcosxy=k, k&ﬂﬁ%ﬁ@ml

.n 7- 2 y ‘ ‘ |
i) If y=cos 1Jc, find d_g in terms of y alone.

. ~ - 2 )
IM y =cos lx,WyﬁﬂTW % Sfeiear

Or/ WQ'?/

Find %f%fem )

(@) (cos x)Y = (cosy)*

(b) ,x=a(¢9A+si-nH) ’
y=a(l-cosb)

17. Find the values of x for Wthh y x2 (x- 2)2
functlon ,

| .6

' x 7 8 T T y=x" (x-2)° TG B a@mmw%%wl

34T MATH | ' [12]

is an increasing

18.

@

19,

()

Or [/ 994

Show that’ the function given by f(x)=—sinx is strlctly

decreasmg in (z/2, 7). ' - 3

mﬂ\'ﬂi 2 f(x) sinx awﬁfﬁwﬁt (]2, ﬂ) T HOS TP |

(u) A balloon, which always remains spherical on inflation; is

being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius. of the balloon

1ncreases when the radlus is 15 em.- . 3

@ @?ﬁm cenwtimm%mw 900 W (i o1, A

ﬁmﬁmﬁﬁlmmaﬁmﬁwmmﬁm
eI 15 =,

Evaluate: {any two) . : | 3+3=6
i el <t 8 (Rierent 8) - "

(@)

: J‘ Vténx

———dx
sin xcos x

1 2
jxe" dx
0

o

(iii) jx (log x)*dx

Find the area of ‘the trlangle W1th vertices A L1, 2) B (2 3,5) and

casa ' | : - 6
aﬁﬁw*ﬁﬂﬁ“ﬁm@s A(112) B(2,3,5) W% c(155)§’ca
ﬁg@?cﬁawﬁ%%\sm

uTMATH R ) B | Contd.



or | 523t
(i) For the given vectors d@=2i-j+2k and E=-£+j’—l€, find

- the unit vector in the direction of the vector G+ .

d=2i-j+2k W b=—i+j-k SR P MR N®I d+5 coaqiR

e @3 (ST Tierea |

(i) Show that the points A (- 2,3,5), B(L,2,3) ‘and C(7,0,-1)

are collinear. . . 4

oeql 8 A(-2,3,5), B(L2, ‘3,)' . C(7, 0,-.—1)h hgs =l

GEFRAA |

20. éolve graphical_ly the following llinear programming problems: ¢
TR AT wor AR eralfic TOIOR TR s

Maximize and minimize Z = x + 2y
subject to

x+2y 2100
2x-y<0
2x+y <200
x,yz0

Z = x+2y I IAEH 9T FAT A Serear e

x+2y =100
2x-y <0
2x +y <200
x,y20

' 34T MATH [14]

2 .

Or | G4 | \
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

e AT (TS ] e AR 7R 4R JReoTs FATOR TR

sifesel ICI TR AfSCB 7T T 25,000 B W= 40,000 TF1 | (9€ ARET

gl < CARCET (R T X BB bif 2SR 250 TS i TR |

1 TRPIRIEEA 70 AR Brecs wifds Kicast wiRate Wi B orers. <

o ARADITAN ERE Aflte Arer s @ 4,500 5 AR

s,ooowﬂ,maﬁ»ﬁ«%ﬂmﬁﬂ%ﬁawwmqmﬁ?

34T MATH . [15]



