DIRECTORATE OF GOVERNMENT EXAMINATIONS
HIGHER SECONDARY SECOND YEAR EXAMINATION - MARCH / APRIL 2018
BUSINESS MATHEMATICS ENGLISH MEDIUM — ANSWER KEY

General Instructions

1. For objective type questions, award 1 mark for “writing the
correct option’s letter and corresponding option’s answer”.

2. Award “0 marks” for one who wrote both “option’s letter” and

“option’s answer” with one of them is not correct.

3. Marks should be awarded for suitable alternative method also.

4. Mark(s) should not be reduced for the correct answer / stage, it

it is written without formula / properties also.

5. Award full mark directly, if the solution is arrived with nil
mistakes without giving weightage for the stages.

6. The stage mark is essential, only if the part of the solution is
incorrect.

Award marks, if the answer is in decimal value and also
approximately equal to the key answer.

articular stage in which the stage mark is greater than 1

e who begins with correct step but reaches with
e suitable credits should

8. Forap

and on
incorrect solution, for such cases, th

be given by breaking the stage marks.
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OPTION

(b)
(a)
(b)
(¢)
(d)

(b)
(d)
(a)
(c)
(b)
(¢)

(¢)
()

(b)

(a)

o)

(©)

® |

(b)

(b)

woxi=40
PART - A mem——————
SWER
ANSWIR Q.NO | OPTION ANSW k
i + 1]+
M': 21 ( l’) lo”|x o l R
3,2
1 22 (a ) 3 e ——
. X
n 23 | (a) y = log(e” +©)
/ 2
2 24 | (b) L —
xze:lx
0.2 25 | (d) 2l ]
36 26 | (a) [t -f@
below x — axis | 27 ( - ) - ___-”_E_q___
major axis 28 (a) N 2.4
(0, -100) 29 | (a) B Nf(?ﬁl)ﬂ____m__
P = 30x-900 | 30 | (d) 2z
- - 1
3 31 | (b) 513 J
28 | | principle of
—p + 55 32 (ﬁa)' | statistical regularity J
2 33 | (d) |Z| = 2.58
'-;- 34 (b) Typel error
| concave
downward 35 (a) 45
3 36 (d) all the above
2 37 (d) none of these |
x=2 38 (a) the current period }
— R IR
2 f f(x)dx 39 (a) assignable causes
| N R B _—
log2 40 functional
GG Ml B relationship




‘ PART-B 10x6=60
R. NO. KEY STEPS - ANSWER STEPS MARKS
41 1 3 47
A~ 0 11 2) ' 1
-2 1 3 4/ Ry <R3
13 4 7
~ (0 1 1 2) 2
0 7 11 18/ R;—> R;+2Ry
1 3 4 7
~ (o 11 z) 2
0 0 4 4/ R;3 > R3—7R;
= p(A)= 1
Aliter: showing atleast one minor of order 3 X 3 which is 3
not zero [A3x37= —4 (or)4 # 0] )
= p(4)=3 3
42 A=19 =0 1
Ay=38; A,=19 1+1
Cramer’s rule formula 1
x=2,y=1 1+1
—-h 2 -k 2
3 Equation of hyperbola: (xaz) _o bz) =1 1
(h,k)=(-2,-4) 1
ae = 4 1
a? =9 ; b* =7 141
, +2)2 +4)?
Equation of hyperbola: (ft ) L0 - ) =1 1
44
' dc
Margi = —
arglna] cost Tx 2
=0.00015x% - 0.12x + 10 2
MCy-1000 = 40 2



o A

F(x) (or) y=x*+8x> +5x—2

f'(x) (or) % =3x>+16x+5
=@Bx+1)(x+5)

For x € (—,=5), f'(x) >0 (or) +ve

= f(x) is increasing function in (-, —5]

For x € (—5 ,—%), f'(x) <0 (or) —ve

1
~ f(x) is decreasing function in [—5 ,—§]

For x € (—% ,00), f'(x) >0 (or) +ve

1
~ f(x) is increasing function in [—§ ,0)

—————————— e ——

T ——— """‘L"'-‘«.‘_ - - - D i

47

b
Cc(x) =[C’(x) dx+k (or) jC'(x) dx

25 .
375
- f (85+=%) ax
X
15
375125
15

= [85x———
X

= 860




|
\

\49
1
|

48 dC = (ax + b) dx 2 ]
a
C=§xz+bx+k 2
C=Coandx=0=>k=Co 1
a ‘
C=§—x2+bx+Co 1

50

Auxiliary equation : 31112 +7m — 6=0
. 3
> — —
m 3 ,

CF = Ae™* + Be™?*

2
— Ae3* + Be 3%

2
y = Ae3* + Be™**

xp=0,x3=1,x2=3,%3 =4,x=2

Yo=5¥Y1=6)Y2= 50,y = 105

3 (x—x1)(x—22)(x —x3)
y_yo(xo—xl)(xo—xz)(xo—xg)
y (x—xo)(x—xz)(x-x3)
1(x1—xo)(x1—x2)(x1_x3)
y (x —xp)(x—x1)(x—%3)
Z(xz—xo)(xz—xl)(xz—x3)
Ye (x—xp)(x—x1)(x—%2)
(x3—x0)(x3—x1)(x3—x2)

— —0.8333+4.0+33.3333-17.5




/_/
51 y=ax+blzy=aZX+nb&zxy
|

—ayx*+bxrx

1+1

}l l)jxsm;Z)’=1S;Zﬂif2=110:ZJ'C}’—‘-71 2
;‘ a=038 & b=165 (or)1.632 1
WW 1

f?z ‘np=6 ;mzﬁ . npq =2 1+1+1

| ’i 1 2

4, }[ q=3 : p=§ . n=9 1+1+1

'%553 ‘m=50; X=67.9;S.E(X) =0.7 1

| Z.=1.96 (Itmaypresent in formula substitution) 1

| | X + (Z){S.E(X)} (or) X £ (zc)-\/’% 2

. s

| '=67.9+1.64 1

~ (66.26 , 69.54) (or) (66.2 ; 69. 54) 1

54 'r: NYXY - X2 Y 3 —
- INEXE-EXPNEYE - @Y

| : 677 1+1+41

| 75%/4780 [Nr & Dr]

= 0.3566 1

55 P = Z—:) %X 100 (It may appear in tabular column) 1
Y.V =100 1
Y PV = 15800 )

1+1

cLi=2FY _ 158
M=% T




PART-C 10x10=100

KEY STEPS - ANSWER

STEPS MARKS

3 —4 -5
adjA ={-9 1 4)

-5 3 1

(=]

~11 ) (or) -11 I

Om ©OK
[ =

0
0
11
0
0) (or) -11 I
1

1
0
0) (or) -11 1

-11

0
-11
Al I = 0o —-11
0 0o -—-11

o ©

A(adjA) = (adjA)A = |A] T

57

S C
S (0.9 0.1
c\o.2 0.8
After one year:
S c S C

_ $/0.9 0.1
=(0.5 0.5) c\o.2 0.8

S C
= (0.55 0.45)
9 commuters will be using the transit system after one
year = 55%
In along run, [ie.At equilibrium]
s OOT=( 0 whereS+C=1 (or)

0.9 0.1y _ _
(s ©) (0_2 0.8)_(5 C) whereS+C=1

095 +02C=S (or) 0.15+0.8C=C
0.35=0.2
S = 66.67% (or) 67%
67% of commuters will be using the transit system in a

T =

long run.

oy




7(x% —2x) + a(y? +10y) = -79

a? =7 and p: =4 1
(i) Centre (0,0) 1, —5) 1
(ii) Vertices (0, +a) (1,-5% V7) 1
(iii) Eccentricity = re= |7
(iv) Foci (0,tae) :(1,—5i\/§) 1
(v) Directrices Y = + 2 :y=-5% —Z— 1
. 3 -3
(vi) Latus rectum Eb—z : -E— 1
a V7
Note : If the answers are wrong, award % marks to each
correct formulae and then rounded off.

7 store 0~ i :
Equation of Tangent: (y —yy) =m (x —x1) 2
(y—btan0)=bsece (x —asec®) 1

a tanb
x y
ﬁasece—ztane——-l 1
-1
Equation of Normal: (y—y1) = — (x — xq) 2
a tanf '
(y—btan0)=—bseco (x —asecB) 1
ax by 2 | 12
sec0+tan6=a - 1




60

61

d
% (o) f'(x) = 15x* — 75x% + 60

d*y "
PP (or) f'(x) = 60x3 — 150x

dy
Ix (or) f(x)=0 = x=11,x=12

x=—-2-1and1€[-2,1] (or) 2€[-2 ,1]
Whenx =—-2,f"(x) <0 (or) —ve ,f (x) is maximum
and maximum value = —15 '
Whenx=—1,f"(x) >0 (or) +ve fx)is minimum
and minimum value = =37

Whenx=1,f"(x) <0(or)—ve ,f(x) is maximum
and maximum value = 39

‘Absolute (global) maximum value = 39

Absolute (global)minimum value = =37




{ property:
Jo

|
| ;
:(13+(2)=>21=RJ sin® x dx
‘ 0

1= [n(n — x) sin* x dx e (2)
Jo

|

| [

0 2
l]! i3 [ sin Zx]“
- — x —
| 2 2 0
| 21 m’
! =2
| :
I =—
4

;.::0:4, po =2

| poxo = 8 (It may appear in formula substitution)
g Xg

c.5= [ F0dx= poxo
0

| c.S=(16log2— 8) units
Xo
P.5=poxo— | 900 dx
0

P.S = 4 units

-

10



IL.F=el/Pdm =m? "
Solution is

CUF)=[QU.F)ydm+k (or)
Cefpdm-——erfpdmdm-i-k
cm? = [2dm+k

cm?=2m+k

C=4and m=2 =>k=12

sCm?=2m+12 (or) Cm?=2(m+6)

11




s forward formula:

12

65 | ByGregorY' N n 2) 2
¢ i 1) u(u - 1)(“ - A3
| ! u u(u - AZ R T Yo
[ o= —Ayo+——y 0 7e 3!
‘l y= Yo + 1! o 2!
| u-Du-2u=3) A*yo
|+ 4!
| 1
| X —Xp
' whereu = h
1
u=3.6
1
|y =114.84 — 67.248 + 27.3312 - 4.59264 + 0.254592
' 1
=70.59
(Table is common to both methods)
x y | by Ay | 8y | by
40 11484 | Forward difference table ™, Value of
T 55568 A's(@r)V’s
45 96.16 T 5.84
T -1284 | 1 2 1+14+14+1
50 8332 1 4,00 1 068
1 884 | 1 A%
55 74.48 T
T 4
60 68.48 1 Backward difference table ¥
x|y | Vy vy vy vty
o - Aliter: By Gregory - Newton'’s backward formula :
u u(u+1) u(u+ 1)(u +2)
Yy=Ys+ 1 Vyst Tvzh + 3 vy, 2
u(u+1)(u+2)(u+3) .
N 41 Viys
: X — 14
whereu = 1
u=-0.4 1
y=68.48+2.4-0.3408+0.07424 — 0.028288 1
=70.59 1




4

66 |rp(x)) =1, 8la=1

142
= ! = 0.012 1
a= 81 (or) a= 0.
P(X<3)=P(X=0)+P(X=1)+PX =2) 1
=2 (on 1 0.111 1
=3 (or 5 (or) O.
P(X>3)=PX=4)+P(X=5)+P(X=6) 1
+P(X=7)+P(X=8)
65 1
=— .802
81 (or) 0.80
PO<X<5=PX=1)+P(X=2)+PX=3)+PX=4) 1
24 8
= — — .296 1
a1 (or) >7 (or) O
67 s
E(X) = J xf(x)dx 2
:—;: (or) 0.33 2
(00] R 1
E(X?) = fxzf(x)dx
2 2
=9 (or) 0.22
var(X) = E(X?) — [E(X)]? 2
1
=5 () o1 1

I
— _—
S

13



(»H

\ “zl‘ Ky (0,') o =

Null Hypothesis

|
|
|
!

‘lltc rnate Hypothesis Hy @ P # 900

| X - X—-p
R (or) 5

| vn Vn
z=-4.82

|Z] =4.82 > 1.96

|Z| falls in the critical region

. Null Hypothesis (Hy) isrejected.

14



69

InGraph sheet:

Drawing the lines L, and L,

Shading the solution space 0ABC

Graph:

242

7(0,0) =0
7.(20, 0) = 60
7(10,20) =110

Z(O’ 24) =96

Maximum of Z=110 at X3 = 10 and x,=20

15

J—




¥ poqo = 1360
L p1q: = 1880
T poqy = 1344

Fisher’s Index Number =\Fp1qo X LP1da %X 100
YPogo  XPod1

=139.793
Time Reversal Test:
Proving theresult Pgy XPyp=1

Factor Reversal Test :

1880 _ Y p1d1
1360 Y. podo

Proving theresult Pgq X Qo1 =

Note:

Ypi9e _ L1l
Py, = |=/—— X=—7——
L \ijoqo Y podx

P = Y Poq1 XZpoqo
Yr1g1 XP19o

_ [ZEqpo L Z@aP1 -
Qm-[ X
YqoPo  L9oP1

16




