INDIAN SCHOOL MUSCAT
FINAL EXAMINATION 2022
APPLIED MATHEMAICS-241

CLASS: Xl SET-A Max. Marks: 80
Q. For questions 1 to 20
NO 1 mark each for correct option.
1. B 11. C
2. D 12. D
3. C 13. B
4. A 14. D
5. C 15. B
6. D 16. A
7. C 17. C
8. C 18. B
9. B 19. D
10. C 20. A
SECTION -B
21 5 _ _4 - 22, 1
s ey Ve s v | CAGR= [(—")" ~1|x100
v+ v 10v dv,—v 8v - %
b s = s and v, — Vs = s 1 _ | 25000\
% | 0.888= [(15000) 1] x 100
1
0. o = 2 = vy = 1—0km/hr 1 i
(1.667)» = 1.089
= ~10g1.667 = log1.089 %
logl667 _ . _ . _ log1667 _ 2219
log1.089 n=n= log1.089 ~ 370
=5.99 %
=>n=67yrs.
23. - 1) _ 1 OR |r,=e"—1 = 0.10=¢" -1
P=R(1+1) =5000 (1+-) OR |Te=e~ .
108
P =5000 x N =5000 X 13.5 =%67500 1 = r= loge(l. 1) =0.0953 = r=9.53% 1
24. | Corner point Z=2X+Y C(3, 3) 6+3 =9
A(9, 0) 18+0 =18 A(7,7) 14+7 =21
B(3, 0) 6+0 = 6 1 A(9, 5) 18+5 =33 1
25. B_l[—z 2] OR |x-y=1 %
“3l—4 6 1 X+y=5
12 2 1 x =3; y =2 and z can have any real value. 1%
A=slg o




26. | f(x) = 2x3 — 24x + 107 27. | Understanding that 19 mod 4 = 3 and
f(x) = 6x*—24 192mod 4 = 361 mod4 = 1 1
=6(x—2)(x+2) 1 Changing to congruence modulo
Now x = 2 and -2 are the critical points 192 = 1 mod 4
f(x) is strictly increasing in (192)63 = 163 mod 7 1
g—doo,t—'zg Ud(z' ©) 23 1 119126 191 = 1,191 mod 7 1
nd strictly decreasing in (—2,2) 1 1927 = 19 mod 7 = 3 %
Y
27. | LHS=v3(5vVZ + 4V2) = 96 31 | . . R[(1+ D" —1]
OR _ B 1 Sinking fund; A = -
RHS =2(3V6) + 3(2V6) = 12V6 i
1 _ Ai 45000 X 0.02 1+1
Now9V6 < 1216 1 T [a+Dno1]  [(102)%0-1]
Hence LHS < RHS 900
= m =3X745.03 1
28. | GivenAB=B~1 = ABB=B!B OR |LetP=BTAB = PT=(BTAB)T %
= AB%=| 1 = PT=B'AB=B'AB (if A’=A)
= A 1AB? =471 1 |= PT=P.Pissymmetric 1
= IB2 =471 Also
= A1 =p2 1 PT=B'A’'B=B"(-A)B (if A’=-A) 1
= PT=—P . Pisskew— symmetric | %
29. Pi(1+i)" Pi 30. 1
EMI = = x)=—x%-3x>+5x+8
A+D)n-1  1-(1+i)™™ &) 5,
g < 1100000 x0.0075 _ 110x75 f(x) = Exz —6x+5 %
"~ 1-(1.0075)"120 " 1-0.4079 1 =6(x—5)(x—1) %
= % X 10000 =%13933.50 1 Now x = 5 and 1 are the critical points %
Total interest = N(EMI) — P ?(:; )_( ; > ¢10,4]
=120 X 1399.50 — 1100000 T a1 . o 31
= 35072020 1 f(1) = <5 Absolute maximum value is — atx
- 4 4 1%
f(4) = 3 Absolute minimum value is 3 at x
=4
32. | The equations are OR 1 -1 0/2 2 -4
lx+2y+z=200,x+y+22=310,x+2y=140 AB=12 3 4]|-4 2 —4
2 o . % 0 1 2 2 -1 5
Rearranging first equation; x + 4y +2z = 400 6 0 O
The matrix product representation of above = (0 6 0) 1
is 0 0 6
1 4 2\ ,x, /400 = AB = 61 > A1=2B .
1 ; (2) <§> = i}}g % Now equations can be represented in matrix
Let above system be writtenas AX =B product form as 1
4| = 6 w | AX=Q =>X=A"1Q = BQ %
-4 4 6 " 2 2 -4 3
AdjA = 4 -2 2 1 =54 2 -—4|(17
6 0 -3 2 -1 5 7
. . -4 4 6 ) 12 2 1
A‘lzmadj.A=g 4 -2 2 y =E<—6)= <—1)
6 0 -3 ’ 24 4 1
X\ (4 4 6400 ~x=2,y=-landz=4. %
X=<y>=g 4 -2 2 310
z 6 0 -—-3/\140
X 1 480 80
<y> =21 180 ]={ 30 1
z 600 100

X =380,y=330andz=3100




33. [AsYyP(x)=1 33. X P(X)
~10a* +9a =1 = (10a-1)(a+1)=0 (/)R 0 zco(%)o(:_o)z - 0.49
. - -1 A
Eithera=-1ora o 1 2C1(3—)1(1)1 - 0.42
Since a is the probability soa # - 1 10~ 10
1 2 26,(2)2(Z)° = 0.09 1
(i) hencea= T v, 107 10
(ii) P(X>6) = 2a% + 7a* + a=9a* + a 3
_9 .1 _19 1 Mean =np = Z(E) = 0.6 v,
100 10 ~ 100 . 3,,7
(i) E(X) =X xp= a+4a+6a+12a+7a Variance = npq = 2() (7;) = 0.42 %
+5a% + 12a? + 49a? = 66a® + 29a 1
_66 29 _66 290 356 4 o
“100 ' 10 " 100 ' 100 100 " 1
34, l
Corner Objective function o vt
. \ S — .
points Z=x+2y i R I 2
A(0,50) |0+100 =100 Ny 7 T———| Graph
N
B(20,40) |20+80 =100 B 5 ¢ 8010
1 > G
c(0,200) |0+400 = 400 Max | |*% N
D(50, 100) | 50 + 200 = 250 B
ST
The objective function is maximum when x = | I E53E P mz _ ,_-j.;ii____i:v.\;.,,__ E
0 and y = 200 and the maximum value is 400. |1, | »* ' N
- - — - >
35. | (i) Iakelles;/wthln (2, 3) on the x — axis. | 35. R(x)=px=(200—4%)x=200x—fﬁ
Now f(x) = - (x3 — 5x% + 6x) JC_)R 72
2
) P(x) = R(x) - C(x) = 100x — = — 40 %
(||)Z—’;:%(3x2—10x+6) 1 () = Rix) - Clx) 80 *
(I;;r malximur: height and depth For Maximum Profit
Above quadratic can’t be factorized so we
use the quadratic formula (i) = x=4000 Y
1
Now P”’(x)=——<0 1
_ 10428 _ 1 40 Y
X= =2.50r0.8 ? ]=i - Profit is maximum at x = 4000 units.
using the figure it is clear that the height is
maximum at x = 0.8 and depth of lake is (ii) P = 200 — 4000 _ 5190 %
maximum at x = 2.5 400
Maximum height = f(0.8) = 211.2 meters VA (iii) Maximum profit is P(4000) 1
Maximum depth = f(2.5) = - 62.5 metres v | 400000 — 200000 - 40 = 3199960
(- sign indicates the depth)
36. | g p< B -1_ 1.1 =XB . 164 = x=50.2 1
20 10 1% 20
=1-P(z<1.1) = 1— 0.8643 =0.1356
OR
b) P22 — _1.75) c)P(z> a)=0.05 = P(z<a)=0.95
20 _ X-83 _ 1
now P(z> — 1.75) = P(z< 1.75) = 0.9599 1% | — a=led = —==164
c) P(z< —a) =0.05 corresponds to the = X =83+32.8=115.8 y
left half of the normal curve so z value So top 5% people suffer for more than yz
2
has to be negative. 115.8 hours
AlsoP(z< a)=0.95 = a=1.64 1

As ais —ve




2 1 see
37. | Part of tank filledin2 hrs == = = 1 For part (iii) alternate method
RE 24+ D) +73+) =1
(i) Part of tank remaining =1 —> == 1 4 B ¢ A B 1
. 1,2 20)+7-—-) =1
(ii) Taps (A and B)’s 1 hr work =-of - (6) (6 C)
73 3 7 %
2 -—-=1
= th 1 2 C )
= C=14 hrs.
(i) Tap C's 1 hr work %
= (A+B+C)’s 1 hr work — (A + B)’s 1 hr
work 1
1_2z2_ 1
6 21 14 v
= C will take 14 hrs to fill it alone. Y
35. year | sales | 3yrtotal | 3 yr mov. year |Y X X2 XY
avg 2015 | 35 -2 4 -70
2015 | 35 2016 | 42 -1 1 -42
2016 | 42 123 41 2017 | 46 0 0 0
2017 | 46 129 43 2018 | 41 1 1 41
2018 | 41 135 45 2019 | 48 2 4 96
2019 |48 1 212 10 25
Z Y ZXZ ZXY 1
a=Zf =22 _pgandb-2 = B35
mn 5 Y X2 10
1%
= . = 42.4 + 2.5X
b)
; 1y, | Foryear2022,
2 Yooz =424 +25(2022 - 2017) =549 | ¢
g ! = the estimated sales for year 2022 =% 54,900
bl 2015 2016 2017 2018 2019 2020 c)
Years Ve =424+ 25X
=674 =424+ 25X 1

=X=10
Sales will be X 67,400 in year (2017+ 10) = year 2027




