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1. Answer the following questions : . ¢ 1x10=10

©Ed eMIAEY Bed el

(a) State true or false :
©F (7 Wum @ e
Relation 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 reflexive but
not symmetric. ‘ '

G5t RS TS QA9 5751 G} 23S A © J@as 755
R={(x,y): x yﬁﬁﬁlﬂ?ﬁ} afsTemin 5 afsam =

(b) Write the condition of coplanarity of the lines , =4, + i@, and

7y = by + ub,.

=q; + A4, UR 7, =51 +;152 @FET (S ANOE (TRIF 5OC5! f&rdll |

St

(c) Given s={], 2,3, 4}. Find f7! (if exist) of the function f:s—>s
defined by f={({,4,),(2, 3), (3, 2), (4, 1)}}

W s={1,2,3,4} | f:s5—>s (@ @R
F=1{1,4)(23),3,2),(41) F==ER [ Thiea (af =@ |

1 2 '
(d) If A=l: }, then find IQ"AI, for some ne &
4 2

2" A| e

1 2 _
m A =[ ], o8 A ne iV 3@
4 2]
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(e) Find the second order derivative of the function logx with
respect to x.

x IMATE log x To=R Fow el SREeS Geredl |

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

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

[-2,1] © f(x)=x* w==oR 53 mﬂ,‘ﬂﬁ m Tfereat |

(g9 Let @=i+2j and b=2i + j. Are the vectors a and b equal?
Explain.

RNTA a=1+2) % b=20+j1 d =% b (SIF ANF Tq ? AN
<4l | ‘

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

2x+3y+4z=4 9P 4x+6y+8z=12 AYOH YA AGI Y%
Teret |

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

Iz A GBt 3x3 WGR ISFFAAR I GTer s 28 A0S |adj A| = 36, (90T
| A| T o et |

(i) Differentiate sin?x w.r.t. cos’x.
cos? x ANATFE sin? x I SRIETE Se1edl |

34T MATH . _ [31] Conld.
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2. Draw the graph of inverse trigonometric function f(x)=cos_1x.

Also mention its range and domain. T 2+(1+1)=4

sifsrea fariafird Tom f(x) = cos ' x I (F1Y W I | FICS AR AR
% SinrFa TrEd 4|

Or / 9t

Find the principal value of cos™'(-1/2). Also evaluate
tan'l(x/-g)—cot_l(— \/5) 2+2=4
cos™ (- 1/2) T 3 T Tear 1 weis tan”! (V3) - cot (- V3) 7 7w Fefa <= |

3. Answer (i) and (ii) or (a) and (b):
TER | (i) W (i) LA (@) S (b) 2

4x+3 ' Ul
G 1f f(x)= x_4, x #2/3, then show that (fo f)(x)=x for
all x=2/3. 2
4x+3
M flo)=c—p, x¢2/3 (OTT (MRS (T TFE x #2/3 I AQ
(f°f)(X)=x- '
(ii) Find the slope of the tangent to the curve y=3x2—4x at
x=4. 2
y=3x’-4x I8 x =4 RYs o7 KR oot Tieet |

Or / ©3<7
(a) Give examples of two functions f: /N —» Z and g:.Z —- Z such
that go f is injective but g is not injective. .2
W TR f:N > 2 O% g: 2 2 3 onizad @l IS go f RS,
g g wIEms T3
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(b) Find the approximate change in the volume V of a cube of side

x meters caused by increasing the side by 2%. 2
%1 T 2Bl wifs x FoR 1 Wifs 2% e Srred v 3 wig «fkesa Fda
4|

4. 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

IZEd T4 TEE A& GEmE T =@ f(x) = [x], T [x] 9 x SCF T A AN
IZe Side Al JNd | Femor [iemror waeE i Tenet |

Or/ <t

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

kcos x

- 2
where f(x)=4{7-2x’ x # 7/ 4
3 , x=x/2
x=7n/2 Re fTem afifed 2@ k I 9 Seed T
kcosx
flo=im-ax’ **72
'3 -, x=n2
5. Evaluate: 4
W= [T =0 e
2
J‘ 2x +1 dx
x“-5x+6
Or/ T<t
jf xdx ,
l1+sinx 4

0]

34T MATH - [5] Contd.
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Find the area lying between the curve zjZ =4x and line y=2x.

4

y? =4x IF U y=2x @ACA Wed oFad IfE Tea
Or / ¥dt

The area between x = y2 and x =4 is divided into two equal parts
by the line x=a. Find the value of a. 4
x =y’ IF AR x =4 FECEINCE TG (Fa AMEZ X = @ FEIICIE
T AR Tis [ow oR, ool @ a 3 W [y 11

Write the order and degree (if defined) of the differential equation

dx2

2. \5 2 '
[g_y.} +(_Z_‘Z) + cos (%)-}-1:0 Verlfy that y:\ll+x2 is a

: . : Ay _ Xy
solution of the differential equation e 7. 1+1+2=4

d xy o
(Hﬁ@ﬁi)%mlﬁmﬁwmg=\/1+x2,ﬁ= 7 S AN

OB AL |
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Or/ g«
Find a particular solution of the following differential equation
satisfying the given condition : 4

x(x2—1)§=1 ; y=0 when x=2

oo Al TR AR AW 5% 1 I91P AThio! [eeg woigE Sieat ¢

x(xz—l)%ﬂ sy =0 @fem x=2

8. Show that the family of curves for which the slope of the tangent

2 2
x“+y°.

. . . . . 2 2
at any point (x, y) on it is Sy A5 Bven by x*-y* =cx, whe-re

c is an arbitrary constant. 4
- X2 +y?
(ryedl (@ 9ot T ARAER RIiE 79 (x, y) © < ererel P 2,
A AAFREAD 89 x° -y =cx, T© ¢ 9ol Ao 45|
Or/ 9431
. . . ( . 2) dy . :
Solve the differential equation \x+ 3y D y (y>0) 4
d
(e+ay?) L=y (y>0) e D! T 1

34T MATH [7] Contd.
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9. Letd=i+4j+2k, b=37-2j+7k and &=2{ - j+4K. Find a vector
d which is perpendicular to both @ and b and éd=15. 4
@A A=1+4j+2Kk, b=31-2]+7k O ¢=2i-j+4k| d (SIIEI
d W% b TSWE ¢S 77 W% c.d =15 T, d ShEed|

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and (5, -2, 3). 4
R W% (5, - 2, 3) RAE SICEE (@R @UR (S 9= FGSE A [eda
>4 | ~

Or/ gt

Find the vector and Cartesian equations of the planes that pass

through the point (1, 0, —2) and the normal to the plane is { + Tl
' 4

HATST (ST Wi FHGT AT Sfeveat Rea (1, 0, - 2) R s 33 =
TR SATS {4+ joRk (SIT TSR AT | |

11. Find the values of k so that the lines

l-x 7y-14 =z-3 7-7x y-5 6-z
= — and = =

- ’ 1 )
3 2k 2 Bl 1 3 are at right angles

4

l-x 7y-14 z-3

3 2k 2@

k 3 W9 Tferedt age

7-7x Y-S5 6-z

3k 1 3 (TR 79 24 |

34T MATH (8]
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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 independence of the events E and F. 4

G5t e “A«ifS 1@ wiEEE R D9 | 411 T, U9 wlore o A2 (A1 Ao
E W= fasTa wfers g R4 (AR 91661 F | E 9% F I FogoR 1R+ 341 |

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

X s 3 '
knows the answer or guesses. Let 2 be the probability that he

1
knows the answer and 2 be the probability that he guesses.

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

: 1
with probability 7 What is the probability that the student knows

the answer given that he answered it correctly ? _ 4

2 REHYE AIFR 247 TET FRICS A& PR G| 2 T FZ 0 TR TS
£ " 3

ST T3 | 491 T QYaA TEI0o! Tl Aol memﬁwﬁwwﬁm

4 1 )
% | SR SACACT 7 e e (@ e - 3 4o 3 g Sewist
wEl oY, (08 (98 (T TS| Tt O TSt e 2

Or / Jqt

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

<51 @ @694 SoFR A T2 IR o=ocs 3 Wil @S o Aid W Al oer
FRIR FAIITS! ITN Slered |

34T MATH [9] ' Contd.
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14. Answer (i) and (ii) or (a) and (b):

Ted A (i) SR (i) FIA (a) = (b) 2

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

A % B 90l OCF U] e (Ne= 20 (MYSA (A AB € TS 9
I =% afrg AB = BA.

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

a; =2t- j. Write A. 1+1=2

a5l 2x1 CTEF A 5107 <=1 W = fal i a; =2i-j 1 A" &4

Oor/ @<l
X Yy X 6 4 xX+y
(a) Given 3 = +
z w -1 2w zZ+w 3
Find the values of x, 'y, z and w. 4

=R

X oy x 6 4 x+y
3 = +
z w -1 2w zZ+Ww 3

X, Y, z 9 w I AN [fg s

(b) Give example of 2x2 matrices A and B such that
AB # BA.

2x2 (AL A W BI Twizsd WH Tite AB = BA |

34T MATH [10]
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15. If a, b, c are positive and unequal, show that the value of the
determinant _ 6

A=|b . c a| 9|

Or / 43

3 2

For the matrix A =[ ], find the numbers a and b such that

1 1

A% +aA + bl =0 where I and O respectively are identity matrix and

zero matrix of order 2x2. Also find Al 4+2=6

3 2 ' |
A=[ ]Cﬁlﬁmmuﬂm'{?ﬂaWb%ﬁ@mWA2+aA+bl=0
1 1 ;

TS J W% 0 FCHA 2x2 AR TR CTET O <7 Gleres | s A~
Tfereat |
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16. Answer (i) and (i) or (a) and (b):

et 91 (i) ©E: (i) H9 (a) TR (b) 3

¢ Find % shor
(1) n e where

. 2 . N
sin“y+cosxy =k, kis an arbitrary constant. 3

d
Ey Tfrea, T8 sin’ y+cosxy =k, k <51 s &5

‘ 2
@ If y=cos']x, find d_i’ in terms of y alone. 3
dx

. . ,2
T y=cos 'x, W y I Nyrre g__kzi Tferen |
dx

Or / <1

dy dy . ‘
Find -d—f ( d—i{ e )3 4+2=6

(@) (cosx)! = (cos y)*

(b) x=a(0+sind).
y=a(l-cos0)

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

function. B 6

x T TR FRA Y = x? (x—2)% T 4G a@ammﬁeﬁmml

34T MATH | [12]
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Or / 93

() Show that the function given by f(x)=sinx is strictiy

decreasing in (z/2, x). ' 3
@4ed @ f(x)=sinx IR @AW TG0 (7/2, 7) © Fo© ZFNA|

(ii) 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
increases when the radius is 15 cm. _ 3

<51 (I FEEE (AR (2 AT | 2fS (FFeS 900 T (&7 (51% A~
IR (@ FER TA | @GR I T 29e 3 @ Teea @afen

g 15 (&
18. Evaluate: (any two) - ‘ - 3+3=6
wiq R = 3 (e 7o)
. tan x
B gy
Sinxcos x

1 x2
(i) Ixe dx
0
i) [x (log x)*dx

19. Find the area of the triangle with vertices A(1,1,2), B(2,3,5) and
c(,5,5). | _ 6

<ol foges ARRYE 2 A(1,1,2), B(2,3,5) W% C(1,5,5) T
fagactR 3ife Sliea

34T MATH ' [13] Contd.
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Or/ 93

(i) For the given vectors @=2i-j+2k and b=ri+j-k, find

the unit vector in the direction of the vector G+b. ' 2
G=20-j+2k SR b=—i+j—k (3 90! i Witz G+ b (SFIGR
e wss (ST Sfereal | o

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

are collinear. 4

iYeq (T A(-2,3,5), B(1,2,3) = c(7!,o,-1) BT
QR | :

20. Solve graphically the following linear programming problems: 6

tifdE Far ok (IS aafi TR STeR 1 ¢
Maximize and minimize Z = x+2y

subject to

x+2y 2100
2x-y=<0
2x+y <200
x,y=20

Z = x+2y I A® o AR A Sedl T

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

34T MATH [14]
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Or [/ @dt

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

GEH FRAFIA (TEre I B% AR 12 43R IJFE5S FOoR IR
' olffemal T3 T AfSC5R WIS T 25,000 B R 40,000 T | (o€ aARfES
fepiol R R @ 9@ e S ToT vifEnt afswig 250 oot wfss 927 |
I JENTIEE 70 @i THrecE Wit [Nt sikars FiReiE uiee Glere 34
R ARz e efsice @es o end @ 4,500 53 ©i%
5,000 531 27, (6% 2ifoRixa Rt TTo IiE aired AR (s 29 2
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