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Answers Key:
PART - D
Answer all the questions
1. Given C(x) = [C'(z)dz+kq
= [(50 + % )dx +k1
Cx) = 50X + £ = +ky
When quantity produced is zero, then the fixed cost is 200.
ie. Whenx =0, c =200
=k, =200
Cost function is C(x) = 50x + &= +200 (1)
The Revenue R'(xX) = 60
R(X) = [ R'(z)dz + ka
J60dz+ ka
=60x +k;
When no product is sold, revenue = 0
ie. Whenx=0,R=0
Revenue R(x) = 60x 2)
Profit P = Total Revenue Total cost
=60x - 5OX <= -200

100
=10x - & -200
j_i =10- 45
To get profit maximum,
& =5<0
& Profit is maximum when x = 500 and
Maximum Profit is P = 10(500) - 2% - 200
=5000 - 2500 — 200
=2300
Profit = Rs. 2,300.
2. We know that,
= f@)de =1
I, ke Pldz =1
k [° ke Fldz =1
2k [ e Fldz =1 (.- z%¢ "l is an function)
CINS

1

=73
Mean of the random variable is
B(X)= [ zf(z
B(X) = [ ake~ ‘T‘dz (- ze~l*l is an odd function of x)

= L)% e

% -0=>x=500

) Ao

tlj "

0
(@) = %, o f(@)da
I 2Ice mdﬁ
L f:om e~ lelde
= f0°° z2e~2 (. z2e~ is an even function)
=T3 (. T(a) = [P ledz,a > 0;Tn = (n—1)!)
=2
V(X) = E («*) - [BX)P
=2-[0
=2
3. Letl= [} =
oy o (V- vErTI)
0 (¢m+ \/W) (\/r Voz 1 1)
- f3 x<\/1+17\/5z+1)d1
0 (z+1)— (5z+1)
[ (a+b)(a—b)=a®—1b’]
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- [ Vit+1-f5x+ l:l dx
? x+1—5x-1
3 4 | Nx+1—+/5x+ l‘ld:'

! 44

== 3 (V- VBT T)da

3

b 5(3)

3
_ 1| (z+1 59:+1f
-7 >

3 3
1 3 3
= lzE@+)? - FGe+1)?
3 3 '3 3
11,5 1,.% 1.7 1.3
=—3|34)° —016) {g(l) 15(1)}
17/1 - 1 — 11
= -3 [(3(@Vi- 516vE5) - (3 - )]
_1[/8 64\ 1 1
-7[(3*?)*§+3]
_l[s s 11
—*2_3—15—3‘*15]
18 1 64 1
=333 TT
_ 1[7 637 _ 17105-189
T T2|3 7T 15| T T2 45 :|
S l(=s4y) 42 i
-T2 45:| 45 — 15
14
,',I,E

. The given differential equation is of this form
2 +Py=Q where
P = tan x; Q = cos3x
~ [pdz = [tanzdz = log secx
- Integrating factor (LF) = e/7% = glogxsecx
=secx
Hence, the solution is
yelvds = fQ elrdady + ¢
= ysecx = [ cos*zdx+c
[ cos 2x = 2cos2x-1]
=2 cos?x =1 + cos2x
= cos?x = L ]
> ysecx = [cos’ z. mrdx+c
>y secx =[ cos’zdz + ¢
sysecx =[ (L) dy + ¢
sysecx=1[z+ &Z]+c
. The forward interpolation formula is

n(n—

1 n(n—1)(n—2
Yla=apinh) = Yo + T = Dyo + T)A2yo + +()A390+. ..

Herexg+nh=x=>%3=0,h=1
~0+n=x=n=xXx
The difference table is

x  y=fx) Ay Ay | A¥y

0 1
1
1 2 2
-1 12
2 1 10
9
3 10

Y(n=z) = Yo + % = Ayo + n(Z! u Azyo + W&"‘y(ﬁn ..

y=1+%(1) + 25 (-2) + L2 (12)
sy=1+x+ x2-x)(-1) +x(x2-3x+2) (2)
Sy=1+X-%2+X+2x3 - 6x2+4x

=y =1+ 6x - 7x% + 2x°

Hence, the cubic polynomial is 2x3 - 7x%+ 6x + 1.




1 4 3
6. A=|2 -6 6
5 -2 3

—6 6 2 6 2 -6
=1 —4

‘72 3‘ 5 3‘+3 5 72‘

=1(-18 + 12) - 4(6 - 30) +3 (- 4 +30)

= 1(- 6) - 4(- 24) + 3(26)

=-6+96+78=168+£0

Since A # 0 the system is consistent with unique solution and Cramer'’s rule can be applied

2 4 3
Ar=|-3 -6 6
-5 -2 3
- -3 -3 -6
=9 6 61 4|3 b3
—2 3 -5 3 -5 -2

=2 (- 18 + 12) - 4(- 9 +30) + 3(6 -30)
=2( 6) - 4(21) + 3(- 24)

= -12-84-72 =-168
1 2 3

Ay=|2 - 6 :1‘:? g‘—Zi g‘—s—:’)i :2‘
5 -5 3

=1(-9+30)2(6-30)+3(- 10+ 15)
=1(21) - 2(- 24) + 3(5)
=21+48 +15 =84

1 4 2
Az=|2 -6 -3
5 -2 -5
-6 -3 2 -3 2 —6
=1 —14 2
1% e 3l 2

= 1(30-6)-4(-10+ 15)+2(-4+30)
= 24 - 4(5) + 2(26)
=24-20+52=56

Ax =168 1
N
Ay 84 1
T3 T et g
)
Az Ed 1
-5 - =

Solution set is {71, I %‘}

PART -C
Answer the following questions

7. Let the hourly charge for horse riding be Rs. x and the hourly charge for quad bike be Rs. y from the given data,
3x + 4y = 780
2x+ 3y = 560

A ‘ 3 4

2 3

Since A # 0 the system is consistent with unique solution and Cramer's rule can be applied

‘:3(3)72(4):978:17&0

780 4
INE ‘ i ‘ — 780(30 — 4(560)
= 2340 - 2240 = 100

3 780
Ay = ‘ . ‘ — 39560) — 2(780)
= 1680 — 1560 = 120
sa=52 =10 100

.. Hourly charges for the two rides are Rs. 100 and Rs. 120 respectively.
8. Given MC = 2 + 5eX

C = [MCdz+k

= [(2+5e")dz + k

=2x +5ex+k

x=0=C =100,

100 = 2(0)+ 5(° )+ k

k=95

C=2x+5eXx+095,
9. The sample space (S) = { (HHH), (HHT), (HTH), (HT'T), (THH), (THT), (TTH), (TTT)}

X takes the values: 3,2,2,1,2,1,1,and 0



Range of X(Rx)
Py(x)
Fx(x)

Thus, we have

), forx<0

o
—
ol el N
= el W

olm | ool
ola e

. foro=x<l
. forl€x<2

L for2zsx<3

ooe | oo | e e | —

forx<3

10. Let1= f(x +1)2log x dx
Let u = logx dv = (x+1)2dx

1)’

du = %dw v=-""3

.. Using integration by parts,
I= [udv=uw— [vdu

I= [(z+1)"logadz

3 3
G A RS I A
(z+1)° 1 2°+322 1
=t oy g p i tieil

= iI—glﬁlogm7%f(a:["-'r3ac-&-3-%— %)dz
= i—ngl 3logavfé[%3+ STZZ +3w+loglzl] +ec
= |(z+1)*logz — %3 - 32L2 -3z — log\w\} +ec
11. Since only four values of f(x) are given, the polynomial which fits the data is of degree 3.
Hence fourth differences are zero.
AA (YO) =0
=>(E-1)*(yo)=0
= (E*-4E3+ 6E2-4E +1)yo =0
>V~ 4y3+6Y2- 4y +Y0=0
=>81-4(y3)+6(9)-43)+1=0
=8l-4y3+54-12+1=0
=81+54-11=4y;
=124 = 4y; = 12 =31
=>y;=31
12. Given & —1 + &
y=vx = % =v+ z%
vzl =14&

T =1
fav=
v =1log|z|+ ¢

y/z =log|z| + ¢
It passes through (1, 0)
O0=c
Required equation £ = log |z|
y = zlogz|
PART- B
Answer the following questions
13. 2y +x =38

x 08

v 40

Given2y +x =8
2y = 8=x
y=1 6%
Given limitsarex =2andx = 4
Area of the shaded region between the given limits
A= [ty de=[}3(8—=)dz

o4
3 [ (8 —z)dz %{817 z L

o) - 2]

~|-\,1 th



= 1[(32-8) - (16 - 21)]

= 1[24 —14]
l» xA (10)
A =5 sq. units.

14, LetI = f %dz
Lett =32+ 7z —1
= dt = (62 + 7)dx
nI=[4 = [tdt
= % +c= % +c
= 2\/ t+ec
= ZW +c
[ t =32+ Tz + c]
15. LHS = V[aX] = E[aX - E@@X)]2
= E(@X-a.E(X))2[~E@X) = a.E(X)]
= E[aX-a.E(X)]2[~E(@X) = a.E(X)]
= E[a{X-E(X)}?
= a2 E[X-E(X)]? = a’E(X-z)>
= a% [E(X)?-[E(X))?]
= a2V(X) [-V(X) = E(X?)-[E(X)]?]
= RHS Hence proved.
16. Given (9D>-12D + 4)y = 0
The auxiliary equation is 3m - 2)2 = 0
(Bm-2) B3m-2)=0=>m=4%,2
Roots are real and equal
The CF. is (Ax + B)e?®
The general solution is y = (Ax + B)et®
17. Given non-homogeneous equations are x + y# z = 6,X + 2y + 3z = 14, X + 4y + 72 =30

Augmented matrix Elementary Transformation

1 2 16
1 2 3 14
1 4 7 30

1116

01 28 R, -+ R, — R;
03 624 Ry = Rs— Ry
11 16

—|0 1 28 R3s — R3 — Ry
00 00

Here p(A) = p(4,B) =2
.. The given system is consistent
18. y=f(z) =2*+2z +2
X vy Ay Ay Ay

1 5
5
2 10 2
7
317 2
9 0
4 26 2
1n
5 37
PART - A

Choose the correct answer
19. @ (=,2)

20. (b) % sq.unit

21. @) zero

22. (@) probability distribution
23. @ [’ f(z)dz

24. (b) L

25. (b) o

26. (a) e2-1




27. 1
28. (b) 0
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