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1. Answer the following questions : : ‘ 1x10=10
©H] eHITARE Ted fwl g
(a) State true or false :
O (7 WeT 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. | '

a6l WS I QAR R TEAIR S A © A@EE ATR
R={(x,y): x, y I Filitzs } afcwamin e afsam aza

(b) Write the condition of coplanarity of the lines n, =@, + Aa, and
7y = by + ub, .

=d + Ad, O 7, = by + ub, @AY Q& ARG (TR 5OG! &7l |

St

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

e s={1,2,3,4} | f:s—>s (& @R
F={14,),(2 3),(3,2), (4 1) ToER [ Thea (3 @) |

1 2

(d) If A==l: :I, then find IQ"AI, for some ne /.

4 2

2" A| e

I @ _
aﬁr‘A:[ l,c—cw,fizmr nefy IAXR
4 2]
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(e) Find the second order derivative of the function logx with
respect to x.

x MATE log x To+E RO el SRTS Geredl |

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

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

2,1 © f(x)=x? TewR oS T, < e, S

(g) Let G=i+2j and b=2i+ . Are the vectors @-and b equal?
Explain.

RNTA a=1+2) SMF b=20+j1 d O b (I AAN T 2 AN
=4l |

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

2x+3Yy+4z=4 [ 4x+6y+8z=12 ATIOH YU ACI I%
Tiereai|

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

g A @6t 3x3 WGR TrFINE 39 G 24 A0S |adj A| = 36, (50
| A| 3 I S| |

(i) Differentiate sin®x w.r.t. cos’x.

coszx ACATF sin2x q SRS Senedl |
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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

sifstama farefism =@ f(x) = cos ™! x I @1 WF A | TS ZAR AR
e SfrrFa SrE 4@

Or / T4

Find the principal value of cos '(-1/2). Also evaluate

tan“l(x/g)—cot'l(— J§) 2+2=4

cos™ (- 1/2) 3 3 W Teat 1wt tan”! (V3) - cot (- V3) 7w Fiefa <= |

3. Answer (i) and (ii) or (a) and (b):
TR | (i) QR (i) FLA (@) T (b) 3

_ 4x+3 ‘ Ul

() 1f f)=c——7, x=#2/3, then show that (fof)(x)=x for
all x#=2/3. 2

4x+3 '

W Sx) =, x#2/3, (90T CYSA @ N x#2/3 I AW
(f°f)(X)=x- '

(ii) Find the slope of the tangent to the curve y=3x2—4x at
x=4. 2
y=3x’-4x I@1 x =4 RYs oA =K exeel Siee |

Or / w247
(a) Give examples of two functions f: /& — Z and g:.Z — Z such
that go f is injective but g is not injective. .2
W FeH f:N > 2 % g: 2 2 I Tnd @l IS go f RS,
e g wivgwE 53 |
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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
G5! T 2ATeh1 wifs x o[ 1 %S 2% i Smed v o #ffkesy g
41

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

J7ed T4¢ TERE W@l G a 7@ f(x) = [x], 9 [x] 9 x ©CF A A A
IZE SIde Al IO | Femor [ieror s i Tenet |

Or/ o2y

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

kcos x

—, x#x/2
where f(x)=47-2x 7/ 4
3 , x=x/2
x=n/2 e foom Sikfed 2@ k I T4 Sleredl T
kcosx
Fo)=im—2x’ x # )2
'3, x=uxf2
S. Evaluate: 4
= el 7= ¢
2
J‘ 2x +1 dx
x“-5x+6
Or / 9341
T xdx
. .
l1+sinx

0]

34T MATH - [5] Contd.



6. Find the area lying between the curve y? =4x and line y=2x.

B 4

Yy’ =4x IF R y =2x RUCTA WA FR I T
Or / 534t

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 FECANCTE WGq CFAF MR x =a FEILCIEA

Wl TR SRee [ew TR, (Sfohl TE a I W [l 3401

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

dx? dx

2 \° 2 .
[d y} +(dy) +CoSs (%)+1=0. Verify that y:\/1+x2 is a

: . : LAy Xy
solution of the differential equation e 2. 1+1+2=4

d xy
(3 eR) i o =t @ y = V1+ a2, a%=———7 SRS AP

OB L |
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Or/ 9t

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

x(xz—l)%=l ; y=0 when x=2

ToTe WAl TR AN A0€ 5% 1a 410 Ariot [ T Seat

X(xz—l)%=1 s y=0 @fSq x=2

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

2, .2
x +y -

at any point (x, y) on it is 2y is given by x? - y? = cx, where

c is an arbitrary constant. 4
\ X2 +y?
ryedl (@ 9ot & ARAER R {9 (x, y) © e agerel P 20,
B ANEG 9 X7~y =cox, TS ¢ 4B AGHR 41T |
Or/ 9431
. . . ( . 2) dy . :
Solve the differential equation \x+ 3y Y (y >0) 4

(x+3y2)%=y (y >0) SR FAAFINO! ANGN 1 |
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9. Letd=i+4j+2k, b=3{-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+2K, b=31-2]+7k R &=2{-j+4k| d (SZI®I
d W% b TSR @oiws @17 Oi% 6.d =15 2, 4 Tie

10. Find the vector and the Cartesian equations of the lines that passes
through the origin and (5, -2, 3). 4
TART % (5, - 2, 3) BT EE @R @R (ST O FGG I A1 [l
>4 -

Or/ g2t

Find the vector and Cartesian equations of the planes that pass

through the point (1, 0, - 2) and the normal to the planeis { + j -k .

' 4
TSR (ST WIS TG AT Tfereat fea (1, 0, -2) Rz Tcems I =
[ SIS | + j-k (ST T 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 3k 1 3 arecat right angles

4

-x _7y-14 z-3

3 2k 2@

1
k 3 W Tferedt are

7-7x _y-S5 6-z

3k 1 3 (RTER 77 =4 |
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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

G5l Rds IS g wiEER R D9 | 411 2, s wlore o JR2 (A1 oA
E I faSTa wfers ga AL (I 96ACo! F | E O F g ¥ogo[ 7K+ 41 |

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 ) be the probability that he guesses.

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

: 1
with probability —. What is the probability that the student knows
p vy 3

the answer given that he answered it correctly ? _ 4

= REATS TR 24 T FRICO T WAL GID1 T T TR (51 TSI @ 9ae
- o 3

RS9 T | 491 51 QA TEI0! THIR Aol memﬁw%wwﬁm

1 -
% | S AATE 14 Tes ww (AR SRS i et «fRea I Dass TSI
S oY, (S0 (9¢ (@ TEIC! Gl O Fifee! [ 2
Or / 9t

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

GO @1 G619 SNoFR AR Tr IR 7p2ocs 3 o [@fRT o ol 20| Al 5oz
TR AR 54 Sleted |
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14. Answer (i) and (ii) or (a) and (b):

Teq T4 (i) SR (i) FIA (a) TR (b) S

(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 TR B 75l 73 G TS GTee T (s (A AB ¢ s 29
I @i IR AB = BA.

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

a; =2i-j. Write A". 1+1=2

qBl 2x1 GTERT A 567 31 IR 60 faal @i a; =2i-j 1 A"

Or/ wqf
x Yy x 6 4 x+y
(@) Given 3 = +
z w -1 2w zZ+w 3
Find the values of x, 'y, z and w. 4

fral =iz

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

X, Y, z A% w I N [efa 11

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

2x2 (WL A Wk BI Tuizkd fal e AB = BA |
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15. If a, b, ¢ are positive and unequal, show that the value of the

determinant
a b c
A=|b ; c . .
is negative.
c a b

A=lb . c a| Yq¥T|

Or / 943t

3 2

For the matrix A =[
I 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=[ ]mawmammqmamb%@mWA%aAWh

1 1

TS W% 0 TR 2x2 AR TR (T O <7 Gleres | Foes A~

Sferear |

6

], find the numbers a and b such that

0
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16. Answer (i) and (ii) or (a) and (b):

TEI T4 (1) YR (ii) T (@) S (D)3

. . dy
() Find ——, where

dx
sinzy-.L cosxy =k, k is an arbitrary constant. 3
d
Eii Tfeen, I sin2y+cosxy =k, k 95 ?Wq‘ﬁ?'@s <5 |
‘ 2
@ If y=cos']x, find @ i’ in terms of y alone. 3
dx

: 2
W y=cos ' x, W@ y I WIS _q._%_ Tferea |
dx

Or / g2t
d dy .~ '
Find -d—f ( d—i{ Theredr ) s 4+2=6

(@) (cosx)V = kcos 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. L 6

x 3 o R RO y = x? (x - 2)? TEACE! B IR T 2 Gferen|
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Oor /| 92t

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

decreasing in (z/2, 7). ' 3
@4 @ f(x)=sinx IR @AW TG0 (7/2, 7) © TS N

(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

- Gl (I TEAE (GIEFR (2 AT | afS (Fes 900 T (B (577~
R (@ TR DA | (@R gend & 2w g = el cfent
e 15 &

18. Evaluate: (any two) - ' - 3+3=6
s Ry 7t ¢ (Rt 7o1)

,[ Jtan x

Sinxcos x

I dx

1 5
X
(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

Cc(,5,5). , _ 6

«b! fager MRRME 2T A(1,1,2), B(2,3,5) W% C(1,5,5) T
fooaccr e Shiea
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Or/ §qr

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

the unit vector in the direction of the vector G+b. ' 2

G=2i-j+2k OR b=—i+ j-k (S 0 WAl wt=) @+ b (SIGR
fs a3 (SFH1 Bfered | o

(i) Show that the points A (- 2 3,5), B(1,2, 3) and C (7, O 1)
are collinear. 4

e (T A(-2,3,5), B(l2 3) W= c(7:o,-1) IEpACET
QR |

20. Solve graphically the following linear programming problems: 6
el T e Gl eicafiie TPTICON R s
Maximize and minimize Z = x+2y

subject to
x+2y 2100
2x-y <0

2x+y <200
x,y20

Z = x+2y I A® W% IR WA Sledl T

x+2y 2100
2x-y <0
2x+y <200
x,y=20
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Or [/ 994!

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

GG PN (e I Wi ARITIEIN 13 437 JEors F#{CoIR RN
' ifeEAl R TR ARSCER WY W 25,000 T W% 40,000 T | (06 2ARRES
fZpiel TR WRE @ 9@ @R FToRT sifEnt 2fswieg 250 TFrecE wieE 923 |
I FEIEE 70 1Y SIrecE wifgs [iacaiel FfRate [RikeE o= clers 39
R SiRIZAEsy (iRl dfowmics =reg «ifssid @ew 4,500 T w0
5,000 531 27, (0% 2ifefRia it SThi it sires AR ST 29 2
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