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Q.l. Attempt any SIX of the following : [12]
(i) Write down the negation of the following
statements :
{a) Ifmonsoon is good then farmers are happy.
{(b) Iwill have tea or coffee. (2)

Sol.: () Monsoon is good and farmers are not happy.

(1 mark}
(b} I will neither have tea nor coffee.
* fi mark)
2 4 =]
@ 165 % %]=]* %landxandy. @
I =yl -1 5
Sol.: By equality of matrices,
42y = 4 ...(D and x=3 =5 ..}
Subtract equation(il) from (1), we get
x+32y= 4
x—-¥ = 5
S NI o
3y =-1 e U % (i mark)
=2 [-—lﬁl hox = E {1 mark)
a 3
o dy . 3 o,
(iii) Fmdd—xlfxa +2y+ 9% -0 = 0. (2)
Sol: x* +x°y+3y* -9 =10
Differentiating w.r.t. x, we get
3x? + 22 ii—‘}xl + y(2x) + 3y° % =0 {1 mark)
2oat)d o gt
(=% +3%) 2xy
= —x(3x+2¥)
dy x(3x+ 2y) ;
o = —— {I mark)
dx x4 3yt
(iv) Evaluate | dx. (2)
1+ cosx
Sol: Letl = I . dx = et
1+cosx 2 ]
cos®
= l_[ 3 dx = —jsec [—r}litfimrk)
2 2( ) 2 2
C0E J
L}

tau[%)i- e {1 mark)

(v) Show that the function
fix) = 2y? 12 + 4lx+ 20 is increasing at
every real number x. (2)
Sol: f(x) = 2¢° —12¢® + 41x+ 20
fix) = Gl - 24x+ 41
= va(x2 ~dx+4)+17
= 6(x-2)" +17
6(x-2)° +17> 0

{1 mark)

» F(x)
for all real values of x.
f(x)is an increasing function for
all real values of x.
/4
{vi) Evaluate je"““ . sec” xdx

(1 mark)

(2)

-
Sol: Letl = jem“ -zec” xdx
]
Put tanx=¢,

When x=10,

sec” xdx = dt
t=0; W'henx:E,
4
£ et |
—jecﬂ —[E]Er = g —&
]
= eg-1

t=1

{1 mark)

{1 mark)
(2)

Cosx

—dx.
sinx+ cosx

{vii) Evaluate j

-r,-'z
Sol: LetI = j

o
By property of definite integral
a2 ED&[E—I)
I = | - dx
s 1 fme )
sm u—x.+ms =-x
5 R

COSX
— ———— _dx
5INX + C05X

(D)

“I siny

1]

.11}
cosx+ Slnx

Addmg{a} and {n} we get

sinx

of = : )dx
oSk + 531NnX

1.51!1::+1:usx

(=

A
b
=3

rosX + SinY
A dx

: (1 mark)
S1Nx + C08X

[

= Mz _ W =
= [xlﬂ = E_g_

rala

-2 = {1 mark)

I
ol H o te—tl m—
o




1[-.riii} Show that the area under the curve
¥ = 2x+sinx betweeny=0x=0 and:czgis

% + 1 square units. )
afd 2
ol.: Avea = Iydx = I(2::+ sinx)dx
o o
- 2
= { 2 -'E—J — 0% x}
i)
= [« cusx] ::rz {1 mark)
= ﬁ —GBS{E) -[o-1]
4 2
mﬂ
= ——-0+1 (1 mark)
4
IEE :
= —‘-1— + 1 square units.
B.2.(A) Attemptany TWO ofthe following: [6]

(i) Write the converse, contrapositive and

inverse of the following logical statements:

“ifr<ythen ¥ <7 {3)

Converse:Ifx” < y°, thenx < 3. (1 mark}

Contrapositive : If x* £ ¥° then x £ y. (1 mark)

Inverse : If x £ y, then eyt {1 mark)
1 2 1 4 0 4

IfA=|1 -1 1/ andB=(1 3 1

1 0 1 2 2 2
showthat(A+B)’ = A% +2AB+B".
(A+B)” = (A+B)(A+B)

= A*+AB+BA+FB*

= A"+24B+B°, ifAB = BA
1 2 1[4 0 4
L =1 11 3 1
1 0 1iz2 2 2

f4+2+2 0+6+2 4+2+%)

4-14+2 0-3+2 4-1+2
i4+ﬂ+2 O+0+2 44+0+2

fol.:

(ii)

boL:

(3)

1]

Now, AB

(1 mark)

2 2 2f[1 0 1]

[4+0+4 8+0+0 4+0+4
1+3+1 2-3+0 1+3+1
12+2+2 4-2+0 2+2+2

T 8 8
= |5 -1 & (1§ mark)
6 2 6
. AB = BA
(ﬁ!—EjE = A, oAB+ B (1 mark)
i o
i) Ify = tap-l _SiD¥ ],f‘ a® 3
(iii) ¥ an [1+0051= 11 = (3)
Soliy = tan 1( sinx ]
l+cosx
25&%}005[%]
= tant N (1 mark)
Ecnsz(g
_Bin(EJ_
= tan'l _E-.
{3
L L2/
= tan! tan[n—;l = J—; {1 mark)
Ly mE
o =
Differentiate w.r.t. x,
dy._. 1
e T 1)
P 3 {1 marfk)
Q.2.(B) Attempt any TWO of the following : [8]
(i) If f’ is continuous on (-, x), where
fix) = - 2sinx, for —r:<xs’—-;
= asinx+f, for ~Z<x<®
2 2
= cosx, for E'S:lﬂﬂfl
Findaandf . (4)
Sol.: Given f1s continuous on (=%, ).
Since [ is confinuous atx=—g and x=%
lim f{x) = lim _f(x)
gl T b _i-\.-l-
x_"[_z’:: I_'{ EJ
lim (-2sinx) = lim (asinx+p)
2 e
3 3
(1 mrk)
=99 ...E ] 1 _E
= ..sm{ ZJ &sm( 2)4-[3
= -2(-1) = a(-1)+p
P 2 = gt e (1) (1 mark)

Also,
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lim  f(x) . = lim f(x)
) (3
. lim (asinx+f) = Lm cosx
e Sh
(3] ++{3)
R e o b b
= um[§}+ﬁ = CGG[ZJ
= u{1}+ﬂ = 0
= a+f =0 e fil) {1 mark)
Adding (i) and (ii), we get
op= 2
=8 =1 and a = -1
. a = -1 and g =1 (1 mark)
4
ii) Evaluate [ —— dx. 4)
() Besluate| o
Sol:Let I = |—Z—ds f{4 ) 72 dx
.z Let = = 14—
'4[1 4-x i} g
We have, f(x)dx = If{a—x}dx
o

(4-x)[4-(4 --x}] ¥ dx (1 mark)

i
I
ey o D o

(4-x)x Y2 dx

(4.1: Y mx%}dx

{]
o t—

= 4]1(:::]'}’2 dx-fx}édx (1 mork)
L] o

[#]" [#]
_}éJa LV Ja
(9% -o] -Z[(9% 0]

e o 3]

= o2]-2[8] =

{0
3
16]_1 —l}
3

(iii) A manufacturer can sell x items at a price
of 7 (330 - x) each. The cost of producing
x items is C = ¥ + 10x+ 12 Determine the
number of items to be sold so that the
manufacturer can make maximum profit.

(4)

1
EN

{1 mark)

1]
]

1l
o

32

Il
I

{1 mark)

Sol.: Total Selling Price (8.P.) = x(330-x)
330x - x* (I mark)
Given : Totalcost C = x* +10x+12

- Profit, P = Total 5. P. — Total Cost

I

P = (3301‘—-3::) --(x'3 + 10 4+ 12)
= -2¢% +320x-12 (1 mar,
9P _ 4ri320
dx
2
Profit iz maximum it’El-}-:ﬂ undi-lrj-*fl'.}
dx dx®
{Jf.u'tsive.‘hai'—{EE = 0
dx
=  —4x+320 =0
= x = % = 80 (I mark)
g = %-{nuwzu) = -4<0 (I mark)

-+ Profit is maximum at x = 80.
Q.3.(A) Attempt any TWO of the following :  [f]
(i} Using truth tables, show that

perg =[(p=>arla—p)] )|
Sal.:

» | ¢ |pod|a-p|poa|(p29n(an)
1 2 3 4 ] & |
T T T T T T
T F F T F F
F T T F F F
F F | T T T T

Column (5) and (6) are identical.
. peg =[(p>a)r(g—> D)
[Marking Scheme : Column (3) and (6) 1 mark each and
on mark for conclusion.]
(ii) Solve the following equations using
method of reduction:
2x-y+z=1, x+2y+3z=5and3x+y-42=1
(3)
Sol.: The given equations can be written as matriz
cquations as follows :

TR

13 1 -alz] 1]
By B, <+ R,

(1. 2 2= ]

2 -1 1 |(|» = |1

3 1 -4 =] 1

By R, +R,-2R,andR; =R, -3R,
T % 3 :c-| [ 8
0 -5 -5il¥yl = |15
lo 5 -13 zJ 23

{1 mark}




By R, =R; -R,

1 2 310[«] 8
0 -5 -5{|y| =|-15
0 0 -B|l= -8
x+2y+3z = 8 e
-By=-5 = -16 ... (it}
8 = -8 weefi1l) (1 mark)
From (i), z = 1
From (i), —-5v-5 = -1 =y = 2
From (1), x+2x2+3 = § =x =1
A o O TG i T N {! mark)

(iii) If ¥*y* = (x+ y) ﬁndg

Sol: x2y* = (x+ _}'}"

(3)

Taking log on both sides,
log(x*5*) = log(x+y)*
=» 2logx+3logy = Slog(x+y)
Differentiate wr.t. x
2 3dy - 5[ dy
S4=2 = —|1+ 22 1 mark
x+ydx x+y|\+dx} ffmarky
= (i__ﬁ_\ﬂ e BB
¥ x+}ch£x X+y x
= dr+ 3y - Bx+ 3y -5y d:.r _ ax—Zx-2y ()
[x+y) x(x+ )
Ex—2y£;f_ _ 3x-2y
y(x+ _j.f) dx x(x+ ¥)
o iy -
err x
- % = % {1 mark)

Q.3.(B) Attempt any TWO of the following: [8]
(i) Find maximum and minimum values of

2x® - 15x° + 36x+ 10. (%)
Sol.: Let f(x) = 2¢® -15x% + 36+ 10
f(x) = 6x® -30x+ 36
F(x) = 12¢-30
= 6(2x-5) (1 mark)
For maximum and minimum, f(x) = 0
= 6(x* -52+6) = 0
= X -5x+6 =
= (x-3)(x-2) =

= =3 zx=2 {1 mark}

Case 1:

Whenx=2, f"(Z} = E{EXZ—E)

o f(x) ismaximumatx=2

Case 2:

Whenx=3, f(3) = 6(2x3-5)

" f(x) is minimum at x=3

Maximum value of f(x) is

f(2)

= 2(8)-15(4)+T2+10
= 16-60+72+10
= 38

- Maximum value of f{x) = 38

Minimum value of f(x)is

f(3) = 2(3*)-15(3%)+36(3) +10

2x27-15x 9+ 36x 3+ 10
= a7

- Minimum value of f(x} = 37

(ii)

Sol.:

~ £(0)

If £ ()

sinx
S |
2 ¥
is continuous at x = 0, find £ (0).
Since fis continuous at x =0,

im /() = £(0)
lim f {x}

o log(4+3) log(4-3)

= aﬂ sinx

hg[itfj

2 4-x
lim ————s.
-+ S x

Dividing Nr. and Dr. by x (x 0,

Il
=
B

£(0) i X 22 Iﬂg[?j

S = — N &)

Il

2(2°)-15(2%) + 36(2) + 10

e log(4+x)-log(4-x)

—6=0

6>0

(1 mark)

{1 mark)

=0

—l whenx=10

(4)

{1 mark}

.'..:c:#ﬂ)

(I mark)
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I ¥
liﬂ::glLl+i]
= log R 11
Lim:l—"f] :
r—-lJl. 4 1
% ; 1‘_.—' 1
| 1 |||r' x]“};lfi |
1m1-1+—~ N
ey it R | l |
= lﬂg L g _;_
MPSARL
im {(1-2] 7
&l T
L . d
Fc},fi'
= 1ogl—-_—f (I mark)
Le %]
[ L] e
y f(D;I = loglet *l = joge?
-
= -L;lnge, but loge=1
! -, ik
—— g, L —
2 2
FORS ()

(ii1)

Sol.:

LN

Find the volume
revolving the
£l
E b

r— = 1 about the major axis.

of solid generated by
area

of the ellipse

(4)

Consider X-axis as the major axis.
2 2

Equation of the ellipse 15— s— = L
a- b
y? 2
g @
2
32 b r 2 _xz)

Let V be the requi

major axis.
[+

Kj_}-‘:dx
-a

I'.I.bd

1]

-1

T I;E a> —xi)d;c

(1 mark}

red volume of the solid
obtained by revelving the ellipse ab

(1 murks)

@ |
a L EJEI
2T . 37
= E:LE; g -a-—|
a” | 3_'
27 37
i gﬂb_‘.]dS _e ] {1 mark)
a” | S
-] ZE_ZIFM, 'ﬂ;-! = %ﬂ.b___[?_{;";]
ul‘:"h 3 J 3 :I:
el | = é:|:rmi:|'r cubie units. {1 mark)

l_Sectin n-I1 f

Q.4. Attempt any STX of the following :
(i} What must he subtracted from each of the

i.e.

TV R

[l

out the

[12]

pumbers 3, 7 and 10, so that the resulting
numbers are in continued proportion ? (2)

Gol: Let x be the number subtracting from each so

that the numbers are 1n continued proportion.

o2=X = U= (1 mwk}
T-x 10-x
(5-x)(10-3) = (=)
s0-15x+x° = 49-lax+x®
50— 49 = 15z-1dx
1 = x
X = 1 {1 mark)
) Amar, Akbar and Anthony started a

transport business by investing T 1lakh
each. Amar left after 5 months from the
commencement of business and Akbar left
2 months later. At the end of one year, the
business realised a profit of T 37,500. Find

the share of profit of each partner. (2)
Sol.: Given : Total profit for the year = T 37,500
Proportion of period = 5:8:12
Let Amar's share of profit = T 5x
Akbar's share of profit = ¥ Bx
Anthony's share of profit = ¥ 1lx
L Sx+8c+12x = 37,500 {1 mark)
Le. 20x = 37,500
. 37'2‘;“':' = 1,500
- Amar's share of profit = 5 1500
= ¥7,500
Akbar's share of profit = §x 1500

= 712,000

SR —_— e

q |

Fis



(iii)

Sol.:

. Total value of the sales = T 3,000

g

Anthony’s share of profit = 12 x 1500
= T 18,000
(7 mark)

At T% rate of commission, Miss Mary. a
sales zirl, got T210 on the sales of
toothpaste. Find the value of the sales if
the price of toothpaste is 715 per
container. Also find the number of
containers sold the sales girl. (2)

Since the rate of commission is 7% and Miss
Mary received 7 210, total worth of her sales

EIGXE';I—{]‘ = 3,000

{1 mark)

The price of each container = T 15

- Total number of containers sold

(iv)

Sol.:

*. List price of a book

v)

Sol.:

3000
15
A book seller paid 7 765 for a bundle of

30 books on which he had been given a
discount of 15%. Find the list price of a

= 200

(I mark)

book. (2)
Net price per book paid by the bookseller
= Eﬁ = 1530 {1 mark)
S0

The bookseller has been given 15% discount on
the list price.
15.30= 100

85

T 18

A cottage is insured for 50% of its value.

{1 mark)

The annual premium at 1—1% gmounts to

T 280. Fire damaged the cottage to the extent
of 40% of its value. Find how much can be

claimed under the policy. (Z)
92
Insured value = LEF:;_%_CIE = 40,000
{'l{i |
* Property value= météﬂ'qx 100 = 50,000
Lioss = 7 50,000 = . T 20,000
100
i, Losz » Policy value (1 mark)
Property value
o 20,000 = 40,000
50,000
= T 16,000 {1 mark}

(vi) From the following table find the sector

which has more healthy population. (2)
Age SDR Standard
Age Grou :
y Sector 1 Sector IT |FPopulation
0-20 10 g 20,000
20 - 40 5 6 40,000
Al 60 8 5 10,000

Sol.: IfP, is the population of a certain age-group and
M, is the Age SDR of the age-group, then using
the given information we get

> P, = 70,000

Age SDR | Age SDR [ g, oo
;‘&Eﬁp See::i- -1 Secti -1 Pupaiﬁim Ml | Mg B

{Mu] {Mh} ;
0-20 10 & 20,000 | 2,00,000 | 1,60,000
20 - 40 & G 40,000 | 2,00,000 | 2,40,000
40 — &0 & o 10,000 | 80,000 | 50,000
Total TL000 | 4,280,000 | 4,50,000
(1 mark)

From the above table, ZPi- = 70,000

For Sector [, 3 M, =P, = 4,80,000

For Sector IT, 3’ M, %Py = 4,50,000
Now, STDR for Sector I

M, xP,
o 2MuxP; _ asop00_
> P; 70,000
STDRE for Sector 11
.MQ.XP"_ =
- ZMaxPi 450000 .,

2P
(STDR), > (STDR),,
Hence population of Sector II is more healthy
than population of Sector [, {1 mark)
(vii} For a group of 30 couples the regression
line of the age of wife (¥) on the age of
husband (x) is given by 3y - 4x+ 60 = 0.

70,000

_ g 8 "
If ¥ =40and —= = E,ﬁndxandr,where

a
¥
% and r have their usual meaning. (2)
Sol.: Giventhat: n = 20, ¥ =40
&y - 4 i B
and =S 2 Lo E
rjy 2-‘.! G_.l, a2

Equation of regression line of ¥ on X is
3y—4x+60 =0



3y = 4x-80
4 i
= —x=-20
¥y : x ()]
y - i _ 4
5 b',_.x = cgoefficientofx = E
But (i) passes through (%, 7), Le.(Z, 40)
7 = 2z.20
+ 3
= 40 = Ei—iﬂ = 40+20 = iz
3 3
60=3 _ _
= = %
4
X = 45 {1 mark)
[=]
Also, b I i
ye =,
= E = r- E 5 E. = E , El = E
3 3 o B G 8
4
= r = = (1 k)
5 el
{viii) If X has Poisson distribution with
variance 2, find P(X < 4). [Use e * = 0.1353]
Also find the mean value of X, {2)
Sol.: Given : X ~FP(m)
. pdf =PRX=zx) =™
P B = (X—I} = "T
For a Poisson distribution,
Mean = Variance = 2 (given)
Le. m=2 - Mean = 2
— T
’ o _ e~ -2
x P(X—x) = = {1 mark)
- Required Probability
=% 24
= P(X=4) = Z
( ) 4! |
[Given:e = 0.1353]
_ 0.1353=16
1x2=x 3= 4
= 0.0902 (I mark)
Q.5.(A) Attemptany TWO of the following : [6]
(i) Given: u = x-15, v=y-65, n=10
Su=10, Y v=10, > uv = 94, » u* =90,
Zu“ =208, find the coefficient of
correlation, r. (3)
e e
Sol:r = . n -
JZ E _(Z u) JZ o2 _{Z v)
n n
{I mark)

(i1)

Sol.:

94_[mxlq}

o 10
=100, Jops . 100
10 10
_ 94-10
J80 % /198
) 84
T 125.86
= .67 (1 mark)
If a random variable X has Binomial
variate with E(X)=4 and standard

deviation of X = 3. Find the values of n, p

and g. (3)
Given : X~ B{n, p)
and E(X) = mean = np = 4
Alzo, given standard deviation = J3
Variance = (S.D)° = 3
Lonpg = 3, but nrp = 4
4 = 3 == g = -g- {1 mark)
3 1
= ]1-— = =S
4 g 3 &
- = l {1 mark)
= i
Sincenp = 4
nx}- = 4 = n = 16 (1 mark)
1 3
L =186, ==, =—
n p 7l q i

(iii)

Sol.:

Calculate the crude death rate (CDR) for
the following data :

Agegroup | Population r Deaths

20 - 25 12,000 372
25-30 30,000 660
30-35 62,000 1612
3540 15,000 525
40 - 50 3,000 180
(3)
CDR = %? = 1000 (I mark)
YD = 372+660+ 1612 + 525 + 180
= 3,349
ZP = 12,000 + 30,000 + 62,000
+ 15,000 + 3,000
= 1,22,000 {1 mark)
+ CDR = —249 1000
= 27.45 per thousand (I mark)
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0.5.(B) A ddennpt any TWO of the following :

10x+29-62=0 and 6x+5y-50=0, find
(@) b,, (b)by, (Ao, ifc, =2 (d)

Sol.: Let equation of line of regression of x on v be
lWx+3y-62 =0

= 1l0x = -3v+62
o B BB
=% o e U et
10 10
v by = Coefficientof y = - _3" {1 mar

14}

Let equation of line of regression of x on v be
Er+5y-50 =0

(ii) Solve the following assignment problem
45 10 maximize the total profit.

[8]

(i) The gﬁ._.g' ions of two regression lines are

F.

(4)

k)

= 3y = -6x+50
. 1 |
& o
5 b'.,.! = Coefficient of x = —g {1 mark)
[
b,=-— and b _=-~—
x¥ ¥ 5
-3 -8
MNow, r + xh = T
Y, 10 5
9 3
= 2T = * =
25 5
Since both b,, and b are negative, r iz also
negative,
3
= == = =06 {1 mark)
5
Given:o, = 2 and we have to find o,.
(5]
3 — ¥
Since b, = r;
6_ 3 2 2
= e S e — i ——— = =
2 5 o, Ty
= o, =1
i = 1 {1 mark)

50

Sale of Products
A B C
I 30 40 50
Outlets II 20 &0 150
111 40 60 50

Subtracting the smallest element of each row
and column from the respective row and column
elements, we get

B ¢ A B C
0 o | I | Wer—=i—0
000 -+ II | 50 60 D
20 0 I |20 1w o

{1 mark)

Only two lines are sufficient to cover all zeros.
Hence, subtracting smallest of the uncovered from the
uncovered elements, we get

A B c

I fo] : ):
11 40 40 [o]
m 0 [0] b:

{1 mark)

Allocating row-wise and column-wise we get
optimum solutions.

I +AII-CandllI 5B

* Total maximum profit = 30+ 150 + 60
= 240 (I mark)

(iii) An aeroplane can carry a maximum of
200 passengers. Baggage allowed for a first
class passenger is 30 kgs and for an
economy class passenger is 20 kgs. The
maximum capacity of the aeroplane for the
baggage is 4500 kgs. The profit on each
first class ticket is T 500 and that on
economic class ticket is ¥ 300. It is required
to determine how many tickets of each
type be sold so as to get maximum profit.
Formulate this problem as L.P.P. and solve
it graphically and write the vertices of
feasible region. {4)
Let x tickets of first class and v tickets of
economy class be sold.
xz20, v=0 (1]
As the aeroplane can carry maximum
200 passengers,
x+y =200 cee-kEH)
Therefore we can tabulate the given data as:

Sol

ach element from 150, we get

A B C
1 120 110 100

| I 70 70 0
i I 110 50 70

(4)

Sol.: As the problem is of maximization, subtracting

{1 mark)

First Clasa |Economy Class . Maximum
Ticket Ticket Capacity
Baggage =
20 4
(in kes) & i
Profit i
(in %) a00 300 —_
o 30x + 20y = 4500 o111
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Let Z denote total profit.
~ Z = 500x+ 300y ..(objective funetion) {1 mark)
» L.P.P.is to Maximize Z = 500x+ 300y

subject to  x+ y <200

30 + 20y = 4500
xz0, y=0 {1 mark)
We plot the lines x+y =200 ...Gv)
and 30x+20y = 4500
i.e, Bx+2y = 450 Ty
x+y = 200 i)
and consider dx + 2y = 450
x 0 150 x 4] 200
¥ 225 0 200 0
f X
250
=+ y=200
(I mark)

The feasible region is the quadrilateral OCPDB,
where P is the point of intersection of the lines

x+ ¥ =200 and 3x+ 2y =450
Solving equations (v} and (vi) we get,
x =50 and y =150
P E{ED, 15[)}.
. Vertices of feasible regions are
{0, M), (150, 0), (50, 150} and (0, 200) (I mark)
Q.6.(A) Attempt any TWO of the following : [6]
(i) If for the following data the C.D.R. is 55,
find the value of x.

N i Population in | Number of
thousands deaths
0-25 25 1250
25-40 x 1000
40 - T0 28 1570
70 and above 15 . 1680

Sol: CDR. = Tﬂtalnumbernfi_ieath . St
Total population :
ie. CDR = g, where {1 muork)
I} = Total death
= 1250 + 1000 + 1570 + 1680
= bl
P = Total population in thousands
= 25+x+28+15
= GB+x |
L Ba= 00 {1 mark}
63+x 1
= 6B+x = 100 |
Lx = 100-68 = 32
o= 32 {1 mark)

(i) The following data gives the marks of
25 students in Mathematies (X) and
Accountancy (Y) in an examination out
of 5.

(5, 4), (3, 2), (4, 5), (3, 4), (5, 5), (2, 1), (5, 3),
(3, 1), (1, 1), (2, 2), (3, 2), (3, 3), (5, 4), (5, 2),
(4, 2), (5, 3), (4, 1), (2, 2), (2, 1), (3, 1), (4, 3),
(5, 3), (5, 4), (4, 3}, (3, 2).

Construct a bivariate frequency table and
answer the following |
How many students get marks less than 4
in Mathematies ?

How many students get marks more than!
in Accountancy ?

How many students have 100% marks int
at least one paper ? {3:|£

(a) 1

(b)
(<)

Sel.: Bivariate Frequency Table
= .
= Xl 3 2 3 4 5 Tutali
1 (1@ @n @i @ — 6 |
2 — (@i @ o w7
3 i — Il W ol @ 6 [
4 = = — — Jim @] 4 i
5 s == - bomfl (@ 2 0
| Total 1 4 6 5 9 25

From the bivariate frequency table :

(a) Number of students who got marks less than 4
in Mathematics = 5+5+14+0+0

= 11 {1 mark)

(b} Number of students who got marks more than 3

in Accountancy = 44+1+1

= 6 (1 mark) |

(3) Number of students who have 100% marks|

(L.e. & marks) in at least one paper !

= 1+3+4+1+1 = 10

{1 mark} I:



124

(iii)

Sol.:

Q.6.(B) Attempt any TWO of the following :

(1)

Sol.:

Find k, if the function f defined by
f(x) = kx, 0<x<2
= 0, otherwise
is the p.d.f. of a random variable X.
Also findP[ < x- —1\:.
4 3)

T fx)dx = 1.

(3)

Since f(x) isp.d.f,

{Fax} dr= 1

= Ly 1Y

{1 mark)
Thus, f(x) = %

Now, P’frl <X < l]
& 3,

B
= [f(y)dx f dx
7 42

GRS
] - s

" l[i] i
4144 576

(! mark)

{1 mark)

(8]
Find the rank correlation coefficient for
the following data :

X |68|64[75|50(64|80|75|40|55 |64
Y |62|58|68|45|81|60|68|48 |50 70
(4)
Rank X |Rank ¥
] X ®) ) d=R,=F,| d°
68 | 62 4 5 1 1
64 | 58 & 7 1 1
75 | 68 | 25 3.5 1 1
50 | 45 9 10 1 1
64 | 81 6 1 -5 25
80 | 60 6 5 25
75 | 68 | 25 35 1
40 | 48 10 9 -1
55 | 50 0 0
64 | O 2 —4 16
Total 72
(1 mark)

C.F. for 64, m= 3.

L CFy = T_QL'I) s 3(3* 1)
12
v ?xB -
12

S M =

i.e.

C.F.for 72, m= 2.

12
= 2x3 = 0.8
12
C.F. for 68, m=2.
2 o
mi{m* -1 2427=-1
v GFS = .£._.-..-.—). — u
12
~ Bxd = 0.5
12
Total C.F. = CF.+ CF: +CF3
= 2+05+05
=3
ydd= 52 (1 mark)
-, Rank Correlation Coefficient,
E d®+C.F
E = [E ] {1 mark)
n(n2 1)
= [ 72+ 3] =g B TE
10(102 —1) 10 99
= 0.545 {1 mark)

(ii)

Sol:

The time required by each worker to
complete each job is given below, where
‘" means the particular job cannot be
assigned to the particular worker. Find

the assignment jobs to workers which will

minimise the total time required to
complete all the jobs.
Jobs Workers
A B C
I 12 10 ]
I & 9 11
11 11 — 12

(4)
We replace ‘—' be a very large number M so that
adding or subtracting a small quantity does not
affect M.

4 B C
I 12 10
I 8 E] 11
III 11 M 12

Subtracting the smallest element of each row
from all its elements, we get



B
2

1
M

e

I
11
I

+ Step I

{1 marik)

oo w|E
R

Subtracting the least element of each column
from all its elements.

Draw minimum number of lines regquired to
cover all zeros = 3, which is equal to the order of
the matrix.

A B C
I i 1 -
I 4‘% & - |« StepII
mi| ¢ L (1 mark)

~ Optimal =olution is reached.

We examine the rows for single zero and make
an assignment. Then cancel any other zeros to
the corresponding column.

| a B TC

' I 4 1 (o]
i} . § 0 3 |« StepIlI

ur | [o] M 1

Examine columns for a single zero, make an
assignment and cancel the zeros of the row.

A B ¢
I 4 | [0]
n | = 3 |« SwepIV
m | [0] M 1 (1 mark)
. The optimal assignment is
I+C, II+B II—+A (I mark)

(iif)

Four freelancers P, @, R, S can do four
types of jobs. The corresponding cost is
given below. If each person is to be
assigned exactly one job, solve the problem
for minimising the cost.

Persons (Freelancers)
Jobs I |
P o R 5 |
g, (1] 1% 9 2
a4 10 25 1 23
J, 24 5 4 1
J, ] 16 14 1]

(4)

Sol.: Step I : We subtract least element of each row
from all the elements.

P Q R | S
¥ & = = 3
1, 5 o - e
- 4 23 4 3 0
I, g 16 14 0 |¢1 mark)

Step IT : Subtracting least element of each
column from all its elements, we get

M P Q R 5
J, 0 14 g 3
da 9 20 0 22
2 23 0 3 0
S 9 12 14 0 |{I mark)

As each row and each eolumn have at least one
zero, we draw minimum horizontal/vertical
lines to cover all zeros.

P Q R 8

Fu A Fa L)
J-[ L7 oy | o o
J, |—>5 20 o 23
J; | —23——> - &
i = . T+ -

As({minimum number of lines)
= 4 = (0rder of the matrix)
-. Optimal solution is reached.
Step I1I : We examine rows for a single zero and
make an assignment there.
Then cross any other zeros present in the
corresponding columns.

P 2] R
I 14 9 3
d; 9 20 [6] | 22
d3 23 3 : 4
| Jdy 8 12 | 14 @_.]Hmarkj

Step IV: We examine the columns where
assignment is not made for single zero and
malke an assignment.

P Q R S
J, 0] 14 g 3
Ja g9 20 23
5 23 (o] 3 X
J. g 12 14 | [0]

", The optimal assignment is
J, 2P, Jy =R, J; >Q and J, 5 (I mark)

B e e e A i S e e e '




