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Class: XI1 Subject: Applied Mathematics (241)
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2UA) | The last two digits of 7' are 01, The last twa digits of 137" are 49, 15
The last two digits of 7'% 4 137" are 50, 05
21(B) | Squaring both the sides 0.5
Proving 15
22 k +2k + 3k +2k =1 so k=1/8 0.5
using k, mean =11/4 15
23 | Formula P=Po(1+r)t 0.5
0.5
120,000=80,000(1+r)>
In (1.5) =5 In (1+r), r =0.0845, r is84.5% 1
24(A 1
( ) Pt _,]_"l'
X =k)= 0.5
k!
P(X=2) = 0.448083/2 = 0.22404 15
24(B) | P(T>t)=e* 0.5
where mean 0=500 and t = 10000 0.5
P(T>1000)=¢ 1000500=¢"2 = 0,1353 1
25 | Value after t years: V =1,000,000 — 80,000 t. 0.5
0.5
After 6 years: V =1,000,000 — 480,000 = X520,000.
When becomes half initial (500,000): Solve 1,000,000 — 80,000 t = 500,000 = 80,000 t = 500,000
= t = 500,000/80,000 = 6.25 years = 6 years 3 months. 1
26 | Let speed in still water = u km/hr, speed of current = v. Upstream speed = u — v = distance/time | 1

= 12/4 =3 km/hr. Downstream speed = u +v = 12/3 =4 km/hr.
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Solve: u—v=3, u+v=4 = 2u=7 = u=3.5 km/hr. Then v=ut+v—u=4 — 3.5 = 0.5 km/hr.

Stationary pointswhere dy/dx = 3p x>+ 2q x = x(3p x + 2q) = 0. x = 0 or x = —2¢/(3p). 0.5
27(A
A) Given one stationary point at x = 2 = either x=0 (no) or 2 = —2q/(3p) = —2q = 6p = q = —3p. 05
Use point (2,4): y(2) = p(8) + q(4) = 8p + 4q = 4. Substitute q = —3p = 8p + 4(-3p) =8p —12p =
—~4p=4=p=-1.Then q=-3(-1)=3. Lo
Other stationary point x = 0. Correspondingy = y(0) = 0. So other stationary point is(0,0). And | 0.5
p=—1, q=3'
27(B) . :
Mx4+ S == 05
AR = R e . &
X X
AR=M4 %X
2 6
dR _ d X _x )
MR= —=— | 24x+ — — —
o5 % ( > 6 05
2x  Jx°
05
Find the point of maximum AR, x= 1.5
Verify that AR isa maximum, using second order derivative 05
Compare AR and MR at maximum AR ( Valueof AR at x =1.5is24.375and Valueof MR at x
=15isalso 24.375) Therefore, at maximum AR, AR=MR 1
28(A) | Periodic coupon payment: C=(FVxc)/m = (60,000x0.08)/4 = %1,200 0.5
Periodicyield rate: i =y/m = 0.10/4 = 0.025 05
Present value of the annuity: 5 i
y poc [1 a+o "], RV 05
i (1 =i
15
P = %56,083.83
28(B) | Cost of new machine = Original Cost + (0.25 * Original Cost) = ¥1,00,000 0.5
Amount needed = Cost of new machine - Scrap value = 390,000 05
The formulato find the annual deposit (P) for asinking fund is:  P=Ai/[(1+i)—1] 0.5
P =6,212.34 (approx.) 1.5
29 | Combined rate of pipesA and B = 1/24+1/36=5/72 per minute 0.5
Work donein thefirst 6 minutes = 5/12 0.5
05

Theremainingwork = 1-5/12 = 7/12 of the tank
A+B+C = 13/144 per minute

05




Timeto fill remaining tank = (7/12) /(13/144) = 84/13 minutes

05
Total time = 6+(84/13) = 162/13 = 12.46 minutes (appr ox.).
05
30 | Thisisatwo-tailed test.
Ho:n=1000 hours, H1:u#1000 hours 0.5
¥ -
f o= - T] 05
sl n
i LT f— -
e 80 E}U — _ 20 _ = 20 ~ —1.162
20/4/10 20/3.162 6.3245 1
We compar e the absolute value of our calculated test statistic |t| to the critical value (tcritical )
|-3.162| = 3.162.
Since 3.162 > 2.262, the calculated t-statistic fallsin thereection region. 0.5
Since the absolute value of the calculated t-statistic is greater than the critical value, wer g ect
the null hypothesis at the 5% significance level. So we can conclude that the population mean
lifetimeis not 1000 hours, hence we reject the null hypothesis. 0.5
31 | Letx=unitsof X,y =unitsof Y. 05
Objective: Maximize Z=30x+40y 05
Constraints: Labour: 5x+8y<400.
05
Capacity: x<60, y<40.
Nonnegativity: x,y>0. 0.5
L PP: Maximize Z=30x+40y 0.5
subject to Sx+8y<400, x<60, y<40, x,y>0. 05
32(A) | Writematrix form AX=B 1
- A-1
X=A1lB 05
So |A|=11#0. ThusA isinvertible 1
x=28/11,y =29/11, z=25/11 25
32(B) | For good A: xd(A)= xs(A) 0.5
60-2pa+pe= -5+8pa 0.5
For good B: xd(B)=xs(B) 0.5
70+pa-3ps = -6+10ps 0.5
3

Solve the system of equations, pa=7.14 and ps~ 6.40




33

MR=MC

o 04219
B 6

30+ 42.19

F LY. 1505
Il = -ﬁ.
X R A4l = 1.301
6

LiL.L PRy

dx
dMR) _ 40— ax

il x
At v = 15365

d{:f:" ~ — 10+ 2(15.365) = 20.73

d(MR)

40 —4(15.365) = -21.46
dx

Since 20.73 > =21.46, the profit-maximizing output is approximately 15,365,

Tﬂ=f,uﬂdx=fq4ux—h?;dx=zu£—%xﬂ'

=

]'E‘=/MCdx=/fﬁl}—l{lx+x‘1}d:¢=ﬁﬂx—~5x2+%,1:3

TR = 20015.365)" — = (15.365)" =~ 4716.29 — 2419.68 = 2296.61

Lo | Pz

TC = 60(15.365) — 5(15.365)° + % (15.365)" = 921.9 — 1179.91 + 1209.84 = 051.8

Finally, caleulate the profit:

a=TR=TC = 229661 —951.83 = 134478

0.5

0.5

0.5

0.5




34(A)
Y ear * y xy
i 2
(Year index) (Output) X
2018 [ 12 [ 12 |
2019 2 14 la 28 |
2020 |3 |16 19 |48 | L
2021 4 117 116 |68 |
2022 5 120 125 1100 |
ISum 115 79 55 1256 |
E y=Ha+ b z X
1
Ex}rz azx-i-bzxz
b=19and a=10.1 2
Theequation for the least squarestrend lineisy=10.1+1.9x 05
Theyear 2026 correspondsto an x value of 9, since 2026-2017 = 9. We can use thetrend line
equation to predict the output y: y=10.1+1.9(9) = 10.1+17.1 = 27.2. The predicted production for 05
2026 is 27.2 tonnes. '
34(B) | February: X11 lakhs 1
March: %13.5 lakhs 1
April: 16.5 lakhs 1
May: 17 lakhs 1
June: T18 lakhs 1
35 | Down Payment = 12,00,000* 0.25= 3,00,000, Principal L oan Amount = 12,00,000-3,00,000 = 1
9,00,000
EMI = px L0t 05
(14 =1
0.0075 i)
EMI = 9,00,000 % pahoe
1.56 — |
EMI =9,00,000 x 2217 1380357 25

-t




Total amount paid = EMI %60 = 18,803.57T <60 = 11, 28,214.2
Total interest = Total amount paid - Principal =

1
11,28,214.2 =9 00,000 = 2,28,214.2
36 (i) Below mean 70 = by symmetry 50% of students. So 50%. 1
(i) P(X>80) = Z = (80—70)/10 = 1. So P(Z>1) = 0.1587 (from standard normal table).
Number =400 % 0.1587 = 63.48 = 63 students (or 63.5 — 63). (Round to nearest whole 1
student: 63.)
(iii) (A) (2 marks) Between 60 and 80: Z for 60 = (60—70)/10 =—1; for 80 =+1. P(-1<Z<1) =
0.6826. Number =400 x 0.6826 = 273.04 = 273 students.
OR 2
(B) If top 5% with Z=1.645: cutoff score = p + Zo =70 + 1.645%10 = 70 + 16.45 = 86.45
marks. So minimum qualifying = 86.45 (= 86.5).
37 (1) Demand: ps=50—1/30x. 1
(i)  Pricep =psat x=600: p=-10 + 600/15 = —10 + 40 = I30/kg. 1
(i)  (A)CS=%6,000 OR (B) 12000 2
38 | (i) Maximize Z=x+y 2
subject to the constraints
3x+y<180,
x+2y<60,
x>0, y=>0
(i) Maximum value for the distanceis at point (60, 0), the maximum distance that can be
travelled is 60 km.
2

0 20 m 60 80




