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SET A
ANSWER: 1

(i) Thedualof (pvg)vr=pvigvr)is(pAag)Aar=pAa(qAar)

1 2 3
(i) [] 1 2 3]—[2 4 6]
3 6 9

(ii) [

(Hint : Put log (log x) = t]

——aX
x.log x.log(logx)

log |log(logx)| + c

Je*
Letl=[e* ( )dx

Put f(x) = tan™tx ..f'(x) = 1+x2

= fe* [f(x) + f'(x)] dx

-1

=e*. f(x)+c=e*.tan"  x+c

x+3y =2,3x+5y=4

The given equations can be written in the matrix form as :

s 1=l

B M

: [x + 3y] _ [ 2 ]
10—4y]  L-2
By equality of matrices,

X+3y=2
—4y=-2

From (2),y = %

Substituting y = % in (1), we get,

3
X+==2
2

3 1
SoX=2—=-= =
2 2

1 1, . .
Hence, x = > Y=3is the required solution.
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sin 5x

f(x) = , forx#0
X
forx=0,atx=0.
floy=1 (Given)

. . Sin5x

lim f(x)=lim

x—0 x—0 X
. sinb5x

= lim x5
x—>0 By

_5lim sin 5x
x->0 By

[x— 0, 5% — 0 and lim MY _1
60 @
From (1) and (2)

lim £ (x) # £ (0)

..f(x) is discontinuous at x = 0.

Xx=4+ 25t2, y= 16t>

Differentiating x and y w.r.t. t, we get,

X _ L (44259
dt dt

=0+ 25 x 2t =50t

and 2= L (168} = 16 x 3t* = 48¢>
dt dt

. dy (dy/dt) _48t? _ 24
“dx  (dx/dt) 50t 25

f(x)=x>—9x* +27x + 7
- Fx) =:—x(x3—9x2+z7x+7)
=3x"—9x2x+27x1+0
= 3x° — 18x + 27
=3(x*—6x+9)=3(x—3)>>0forallx e R, x#3
.. f'(x) >0 forall x eR—{3}

-.f (x) is increasing for all x € R —{3}.
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ANSWER : 2(A)

(i) Forx<1, f(x) = Sinnlx +a

x—

< 1im f(x) = lim (“””Ha)
x—1" x—1 1

Putx=1+h.Thenx—1=handasx—>1,h—0.

- lim f(x) = Ling{wm}

x—1"

- lim MH@
h—0 h

=lim

[h—>0,th > 0and Iimwzl]
60->0 @

Also, f(1) = 2=

Now, f (x) is continuous at x = 1.

lim £ ()=

—m+a=21

a =37n

1+cosmx
m(1—x)2

- lim £ (x) = lim| 227X
X1 1l 7z(1l—X)

Forx>1, f(x) = +b

Putx=1+h.Thenl—-x=—handasx—1,h—0.
Also,1+cosmx=1+cosm(1+h)

=1+ cos (n + mh)

=1--cos h
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s dim f(x) =1lim +b

x—1" h—0

1-coszh
z(=h)?

. [1-coszh 1+coszh ]
=lim . +b

-0l  7h®>  1+cosxzh

[ 1-cos®zh
= lim > +b
| 7h*(1+cos zh)

| sin?zh b
_7Z'h2 (1+ cos 7Z'h)

(sin zh jz s
x +b
zh 1+cosxzh

. sinzh) 1
lim X — +
h-0  7h ng(1+ cos zh)

=n(n2x;%¢+bm"m-»th—90am1mnﬂggzl]

6—-0
=Z+b
2

Since f is continuous at x = 1,
limf(x)=fQ)
x—1"
~Z4b=2n

2
3

b=2n-Z=
2 2

3
Hence,a=3mand b = 7”

7

9

10

pA(~qvr)

p—=>(gAa~r)

~[p—=>(ga~r)]

T

F

T

—A|m|H|T|Hd || H|ls W

nm|n|mA|d|d|d|T |-

R N e R R AR RN

M

T

F
T
T
F
F
F
F

The entries in columns 7 and 10 are identical.
LpAal~agvr)=~[p—>(qa~r)l.
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(iii) siny=xsin(5+y)
_ siny
- sin(5 + y)

Differentiate both sides with respect to x

1= (sin(5+y) cosy—sinycos(5+y)) dy
T sin2(5+y) dx

1= (sin(5+y—y)) dy
“ \sin2(s+y) /J dx
sin 5 dy

"~ sin2(5+y) dx

L dy _sin?(5+y)
“dx  sins

Note : Though some expressions appear to be in implicit form, by using proper transformations,
they can be converted into explicit form.
(3)

ANSWER : 2(B)

1 2] [1 2]

(i AZzA'A=[1 3ll1 3

2[113 gig] =[43; 181]

AP 4A

181]_4[1 §]+ [(1) (1)]

181]_[2 182 +[(1) (1)]

S[o4t1 8-8+407 10 0
4—4+0 11-12+1"lo o0

A*—4A+1=0
12
lal= ]} 3

=3-2=1=%#0
Al exists.

Pre multiply (1) by A™, we get,
AT(A2-4A+1)=ATT-0
SATHAA) —4ATT A+AT =0
L (ATTA)A-41+A =0

SIA=4l+A =0
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L A—4l+AT=0

LAT=41-A
=afy 211 3

“lo a=1 3l

The demand function is

_ 2p+3
T 3p-1

D

_dp _ d (2p+3)
" dp  dp \3p-1

| Bp-Dz(2p+3)-(2p+3) 1 (3p-1)
B (3p-1)2

_Bp-1D(@2 x1+0)-(2p +3) (3 x1-0)

(Bp-1)2

_6p—2-6p—-9 _ —11
T Bp-12 (Bp-1)?

Elasticity of demand is given by

—p

B EEE) MErE

11p _ 11p
(2p+3)(3p-1)  6p%+7p-3

Ifn= ﬁ, then

11 11p
14~ 6p2+7p-3

66p> +77p—33 = 154p
66p>—77p —33 =0
6p’—7p-3=0
(2p-3)(3p+1)=0

2p-3=0
P=3
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Required area = area of the region OABO

2(area of the region OACO)

3
ZI y dx, where y* = 4x, i.e., y = 2v/x
0

2J3' 2/xdx
0

_8[ 2T
3 0
8

==(3V3-0)

3

=83 Sg. units.

ANSWER : 3(A)

(i) If f is continuous at x = 0 and
f(x)=2m+a,forx<0
=x>+a+b, forx>0
and f(1)=2

fx)=x>+a+b, forx>0

~f(1)=1+a+b =1+a+b
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But f(1) =2
a+b=1

lim f(x) = Iirrg (x> +a+b)

x—0"

=0+a+b=a+b

Also, lim f(x) = Iirn0 2Vvx2+1+a)
x—0" X—>

=2HQVx$+1+a
=2Vv0+1+a=2+a

Now, f(x) is continuous at x =0
-l 6 =l
SLa+b=2+a
“b=2
Substituting b =2 in (1), we get,
a+2=1 sLa=-1

Hence,a=—1and b =2.

Consider
[(pva)A~pl—q
=[(pAa~p)Vviga~p)l—>q By Distributive law
=[lcv(iga~p)l—q By complement law
=(gA~p)—q By Identity law
=(~pAqg)—q By Commutative law
=~(~pAQ)VQ . By ~~(p—q)
=~(pAr~q)=~pvq
=(pv~qg)Vvq .... By De Morgan’s law
=pv(~qvaq) By Associative law
=pvt By Complement law

=t .... By Identity law
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y = (sin x)* + x - sin x
Put u = (sin x)*
. log u =log (sin x)* = x - log sin X

Differentiating both sides w.r.t. x, we get,

;—x (x - logsinx)

d . . d
=X — (log sin x) + (log sin x) - - (x)

=X x ——-=_(sin ) + (log sin x) x 1

sinx

1 .
=X x —— - €0S X + log sin x
sinx

d .
g ﬁzu[xcotxﬂogsmx]

g Z—Z: (sin x)* [log sin x + x cot x]

Now, y =u + X-Sin X

. ay

du d .
S —a+a(x-smx)

= (sin x)* [log sin x + x cot X] + X - :—x (sin x) + (sin x) - %(x) ..... [By (1)]
= (sin x)* [log sin x + x cot X] + X - cos X + (sin x) x 1

Z—i’ = (sin x)* [log sin x + x cot X] + (sin X + X cos X).

ANSWER : 3 (B)

(i) f 2x%-1

(x2+4)(x2+5) X

[Here numerator and denominator are function of x>. Hence to convert the rational function
into partial fractions we put x* = t.

After converting the rational function into partial functions we resubstitute t = x* and then the
integration is performed.]

2x%2-1
(x2+4)(x2+5)

Letl=f

. 2x%-1
Con5|der, m
For finding partial fractions only, put x* = t.

. 2x2-1_ 2t-1
T (x2+4)(x2+5)  (t+4)(t+5)
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A B

t+4 t+5

22t —1=A(t+5)+B(t+4)
Putt+4=0,i.e.,t=—-4, we get,
2(-4) —1=A(1)+B(0)
Putt+5=0,i.e,t=-5, we get,

2(~5)—1=A(0) + B(-1)

261 _ 9 1
TU(t+4)(t+5) t+4  t+5

. 2x?2-1 -9 11
T (x244)(x2+45)  (x244) @ (x2+5)

-9 11
o I_f(x2+4-l_xz+5)CbC

1
=—9fmdx+11f

1
2

x2+(V5)

dx

~l=—2tan~! (5) +Yant (i) +c.

2 2 V5 Vs

The cost function is given as

x2
C=?+ 17x + 100

c
.. average cost=Cp = o

=(T+17x+ 100)

L Ca=ip17+ 28

9 X

A= S (2417457

dx dx X

=% X 1+ 0 +(100)(~1) x 2

200
x3

=0—(100)(-2) x 3=

.1 100
gives o — —-= 0

dcCy
—==0 =

dx

. x>=900=0 - x>=900

. x=30
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200
= >0
]atx=30 (30)3

..Ca is minimum when x = 30 and the average cost at x=30is

E+17+ )
9 X Jat x=30

100 10 10 71
—=—t+=4+17==
30 3 3

=241174
9 3

2
Marginal cost =Cy, = Z—i = % (% +17x + 100)

=%x2x+17x1+0

2417
9
2(30)

5. (Cwm)atx=30 = — 1 17

=2 117="land
3 3

- 71 . 1
Hence, the minimum average cost = ey and Marginal cost = 5

? cot X
cotx+1
7

7

Let1= | COX_ gy
2, cotx+1
%

%
3
COS X
= [y
COS X+SIn X
7

b b
We use the property, I f(x)dx = I f(a+b—x)dx.

Hence, in |, we change x byg + g - X.
T T

7 CoS| —+——X

% (6 3 j

%cos(”+”—xj+sin(”+”—xj
6 3 6 3

dx
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7

jsinx+cosx
%

Adding (1) and (2), we get

7 7 .
COS X sin x
2= | ——dx+ [
COS X +Sin X Sin X +C0s X
7% 7%

dx

7

I COS X +Sin X
,7cosx+sinx
6

dx

7
[ 10x = [x]Zé
% 6

6
ANSWER : 4

(i) Let the initial value of the business = Rs. 100
-.original income of the broker at the rate of 6% is = Rs. 6 (1/2 mark)
Now, let the new value of the business = Rs. x.

.. new income of the broker at the rate of 7.5%.

=x><£=x>< 75 _ 3x (1/2 mark)
1 1000 40
But the income of the broker remains unchanged.

_3x
40

"6

.. new value of the business = Rs. 80 (1/2 mark)

Hence, the percentage reduction in the value of the business is 20%. (1/2 mark)

(2)
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Age group (years) Population No. of deaths

Age - SDR

(in “000)

an I’IDX

an

n-x

x1000 (1/2 mark)

15

360

~ 15,000

X 1000=24  (1/2mark)

20

400

~ 20,000

% 1000=20  (1/2mark)

Above 30 10

280

~ 10,000

x 1000 =28  (1/2mark)

Given : by, =-0.6, b,y =—-0.3

byy - byy

=+./(=0.6)(—0.3)
=++0.18

o r=-0.4243

Comment :

(2)

(1/2 mark)

(1/2 mark)

Here, byx and b,, both are negative. Hence r is also negative and hence X and Y are negatively

correlated.

(iv)

In order that, given function is p.m.f., each must satisfy
(@) P(X=x)>0, V xand

(b) ZP(X=x)=1

5

PX=55)=2"="2

4

5

P(X = 6.5) =222 -

(1/2 mark)

7.5-5 _ 2.
4

P(X =7.5) =

Thus, P(X =x) >0, V x and

9

-#1

8 } (1/2 mark)
.. the function is not a p.m.f. } (1/2 mark)

Given, Mean = 3.5 & Variance = 2.625

SP(X=x)== +

45
8

(v)

(1 mark)
(2)

(1/2 mark)
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In the Binomial distribution,
Mean=nxp

i.,e. 3.5=nxp

(1/2 mark)

and variance=n x p x q

2.625=nxpxq

Divide equation (i) by (ii) Divide equation (ii) by (i)

35 _ nxp 2.625 _nxXpxq

2.625 nxp xq 3.5 nxp (1/2 mark)

L33=$ 0.75 = q

..q=0.75 or=E

9715 1

g=0.75
we havep+q=1
ie.p=1-¢q

— (1/2 mark)
=1-0.75

=0.25 OoR=+ __J
4

.. substitute p = i in equation (i)

3.5=nx 1
4
35x4=n (1/2 mark)

S.n=14

Given : X =53,y =28, byx=—1.5, b,y =—0.2
Using regression equation of Y on X, we estimate Y when X = 50.

Now, y - ¥ = by(X - x)

—_

. y—28=-1.5 (x—53)

S.y=—15x+79.5+28

oy =-1.5x+107.5
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Estimate of Y when X=50:
Putx=50iny=—-1.5x+107.5 )
S.oy=—15x50+107.5

S.y=—=75+107.5

S.y=325

(2)
(vii)  We take marks in Physics on X — axis and marks in Mathematics on Y — axis and plot the
points as below.

We get a band of points rising from left to right. This indicates the positive correlation
between marks in physics and marks in Mathematics. (1 mark for graph and 1 mark for
conclusion)

Given:r=0.3,Cov (x,y) =12, 0% =9 S0y =3. (1/2 mark)

_Cov (xy)
Now, r = Ox Ty (1/2 mark)

. 0.3=—2 (1/2 mark)

3><ay

L 03==

SOy =
oy Y 03

y = 13.33. (1/2 mark)

ANSWER : 5(A)

(i)  Given:lo=1000, I, =900, I, = 700, T, = 11500 } (1/2 mark)
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Lo+l
We have, L, = "Tx“

_ Lo+l

2 2

10004900 _ 1900

" Lo = 950

(1/2 mark)

_ L1+l _ 900+700 _ 1600

Ly =800
2 2 2
We have, Ty =L+ Tys1___

S Ti=L+T,

.. T, =800+ 11500
(1/2 mark)
.. T1=12300

and T0=L0+T1

.. Tp =950+ 12300

o To=13250

Now, we know that,

o Tx
ey = —

el =T _ 13250 _ 4355 } (1/2 mark)
lo, 1000

=5 128%_13667 (1/2 mark)
Iy 900 L

_ T, _ 11500

L 700 T 16.428 (1/2 mark)

Age group (years) Town ll
Pi i Pi
0-10 1500 6000
10-25 5000 6000
25-45 3000 5000
45 & above 500 3000
Total 2P;=10000 2P;=20000

Town | :

CDR, = 22 % 1000 = 212 % 1000 }
YP; 10000

.. CDR, = 11.2 per thousand

Town Il :

CDRy = g—lf X 1000 = 252‘;0 % 1000 = % } (1 mark)
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.. CDR |, =13.2 per thousand

Comment : CDR | < CDR;,.

Town |is more healthy than Town Il } (1 mark)

M,
M,
M;

Here min(M;) =5, Max (M) =5 Min. (M3) =1

Since, Min(M;) > Max (M,) is satisfied, the problem can be converted into 5 jobs and 2 machines

problem.

Now, the two fictitious machines are such that G = M; + M, and
H=M,+ M3

The problem can be written as the following 5 job and 2 machine problem.

Job 2 3 4 5
G 15 7 12 18
H 9 4 8 7

Min (G, H) = 2, which corresponds ToH
Therefore, job 1 is processed in the last (1/2 mark)

The problem now reduce to four jobs 2, 3, 4 & 5.
Here, min (G, H) = 4, which corresponds to H

Therefore Job 3 is processed in the Last
(1/2 mark)

L 1 [ Js]1 |

G

—_

The problem now reduce to three jobs 2, 4 & 5.
Here, min (G, H) = 7, which corresponds to H

Therefore Job 5 is processed in the Last
(1/2 mark)

| Is3]1 |

(1/2 mark)
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—_

The problem now reduce to two 2 & 4. Here min (G, H) = 8, which corresponds to H
Therefor job 4 is processed in the last —

(1/2 mark)

EAENEREY

G H

—_ —

—_

Now, the remaining job 2 must be processed next to job 4, Thus, the optimal sequence of jobs is
obtained as follows :

L2 [afs]3[1]

(1/2 mark)
G H

— —

ANSWER : 5 (B)

(i) Let X = Marks in History, Y = Marks in Geography, we construct the following table to
compute rank correlation coefficient :

X

Y

Ranks of X
Xi

Ranks of Y
Yi

di=(xi-vyi)

70
70
65
60

80
60
80
70

1.5
1.5

1.5
5
1.5

(1/2 mark)
for table

65
50
42
28
- Y d?=16.50

Here, in the series of X, 70 is repeated twice. So there is one tie in whichm =2 (1/2 mark)

_m@m?-1) 2(22-1) _2x3 _

LTy
12 12 12

0.5

In the series of Y, 80 is repeated twice. So there is one tie in which m = 2.
(1/2 mark)
_m(m?-1) _2(2%-1) 2x3 _

Ty
12 12 12

0.5

~.Corrected Y d? =Y d? +T,+T
2.di = 2.d; o (1/2 mark)

=16.50+0.5+0.5=17.50

Rank correlation coefficient :

\L (1/2 mark)

6[Corrected }, dl-z]
n(n2-1)

R=1-

6(17.50) 105
8(82-1) 8Xx63

=1-0.21=0.79
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.. R=0.79~0.80
(4)

ROW MINIMA
(ii) Step : 1: Subtract the smallest element in each row from every element in that row. We get

Tasks Time required (man — hours)
Subordinates
2 3

18 9

24 0
4 3

16 14

COLUMN MINIMA

Step : 2 Subtract the smallest element in each column from every element in that column.
We get

Tasks Time required (man — hours)
Subordinates
2

w

P P

N
P ot
QO O W

N9
W

(s}
H
N
H
i

Step : 3 Since the number of straight lines covering all zeros is equal to number of rows /

columns, the optimum solution has reached. The optimal assignment can be made as
follows :

Tasks Time required (man — hours)
Subordinates

1 2 3

0] 14 9

9 20 0]

23 0] 3

D 9 12 14

Hence, the optimum assignment schedule is obtained as follows :
Tasks Subordinate Time
(man — hours)
8
4
19
D 4 10
.. Minimum requirement of man — hours = 41 hours

(iii) Letu;=xi—45andv;=y; —150
So Y u; =45, Y u? = 4400,

2. v; = 280, Y v?=167432,

20| Page



Y u; v; = 21680 (0.5 Mark)

(0.5 Mark)

= % (0.5 Mark)

_Yu? —
02 =24 _ (@)?
_ 4400

— (5.625)? = 518.3593 (0.5 Mark)

= 1678432 — (35)2 = 19704 (0.5 Mark)

iVi — —
Cov(u,v)=zl;‘ L—Uv
21680

Fan (5.625) (35)

=2513.125 (0.5 Mark)

From the properties of regression coefficients, you know that they are independent of change of
origin.
cov (U)V) _ 2513.125

So byx =byy = =
=BV o? 518.3593

= 4.8482 (0.5 Mark)

cov (UV) 2513.125
and byy = byy = =
Xy = By ol 19704

=0.1275 (0.5 Mark)

ANSWER : 6(A)

(i) Let x; : Number of executive single rooms.
and
X2 : Number of executive double rooms. (0.5 Mark)

Since manager of hotel plans an extension of not more than 50 rooms, therefore x; + x, <50

Hotel must have at least 5 executive single rooms.

X125 (0.5 Mark)

Since the number of executive double rooms should be at least 3 times, the number of
executive single rooms.

SoX2 23X (0.5 Mark)
Since hotel manager charges Rs. 3000 for an executive double room and Rs. 1800 for
executive single room per day, total profit is Rs. (1800x; + 3000x;). Let us denote this total

profit by Z. (0.5 Mark)

.. Royal hotel manager’s problem is to determine x; and x;, so as to
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Maximize Z = 1800x + 3000x;,

Subject to constraints

X1+ X% <50

X1 2>5
X2 = 3Xq (1 Mark)
(3)

The period of investments of three partners is same.
.. the loss of Rs. 24500 is shared in the proportion to their investments.
i.e., in the proportion to 60000 : 40000 : 75000
= 12:8:15

Total shareis 12 +8 + 15=35

.. Raghu’s share in loss = g X 24500 = Rs. 8400

Madhu’s share in loss = % X 24500 = Rs. 5600

Ramu’s share in loss = g X 24500 =Rs. 10,500

Hence, the respective shares of loss that Raghu, Madhu and Ramu had to bear are Rs. 8400,
Rs. 5600, Rs. 10500.

(3)
An article is marked at Rs. 1600.

... list price of the article is Rs. 1600

Trade discount at 25% on Rs. 1600

=1600 X == = Rs. 400

100
Now, Invoice Price = List Price — Trade Discount
.. invoice price = Rs. (1600 — 400 =) 1200 (1 mark)
Cash discount at 5% on Rs. 1200

5
=1200 x — =Rs. 60

100

Now, Net Price = Invoice price — Cash discount

=Rs. 1200 — Rs. 60 = 1140 (1 mark)

Hence, the net price of an article is Rs. 1140.

22 |Page



ANSWER : 6(B)

(i) Given A =Rs. 20,500
(1/2 mark)
C=Rs. 10,000, n =2 years
Tofindr
Using accumulated value A

A=§[(1+i)n_1] (1/2 mark)

10000

20,500 = —— [(1 +i)* = 1]
(1/2 mark)
20500 _ 1+2i+i%-1

10000 i

P42
2.05=21+l

(1/2 mark)

205=2+i

i=0.05

r

=
100

._ l
I

0.05 = —
100

r=>5
(1 mark)

rate of interest is 5% p.a.
B.G. = Banker’s Gain

B.D. = Banker’s Discount (1/2 mark)
T.D. =True Discount

Let T.D.=Rs. x (1/2 mark)

B.G=B.D-TD

= Interest on T.D. for 6 months at 4% p.a.
(1/2 mark)

1 4 x
80=XX-XxX—= —
2 100 50

x =80 x 50 = 4000

True discount is Rs. 4,000

B.D.=B.G. +T.D.
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= 80 + 4000 = Rs. 4,080.
Banker’s discount is Rs. 4,080.

B.D. = interest on F.V. for 6 months at 4% p.a.

(1/2 mark)
Let the face value (F.V.) bey

B.D.=y x % % %
(1/2 mark)

4080 = =

Yy
50

y =2,04,000 (1 mark)

Amount of the bill is Rs. 2,04,000/-

In poisson distribution

x~p(m) (1/2 mark)

P(X=x) = e_n; -
Given, p(X=1) = P(x =2) (1/2 mark)

(1 mark)

Now, P(X>1)=1-p(X<1) }

=1-P(x=0)

-2 5°
e <2
=1-
0!

0.1353 x1
=1-——

=1-0.1353

=0.8647
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