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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)
(i)
(iii)
(iv)
v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A, Questions no. 1 to 18 are multiple choice questions (MCQs) and
questions number 19 and 20 are Assertion-Reason based questions of 1 mark each.

In Section B, Questions no. 21 to 25 are Very Short Answer (VSA) type questions,
carrying 2 marks each.

In Section C, Questions no. 26 to 31 are Short Answer (SA) type questions, carrying
3 marks each.

In Section D, Questions no. 32 to 35 are Long Answer (LA) type questions carrying
5 marks each.

In Section E, Questions no. 36 to 38 are case study-based questions carrying

4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

Use of calculator is not allowed.

SECTION A

This section comprises multiple choice questions of 1 mark each.

1.

465/S

In what ratio must water be mixed with milk to gain 16— % on selling the mixture

at cost price ?

(A) 1:6 (B) 6:1

(C) 3:2 (D) 2:3

In a 100 m race, A can beat B by 25 m and B can beat C by 4 m. By how much
can A beat C in the same race ?

(A) 32m (B) 28m

(€) 24m (D) 20m
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3.
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4 1 1 0
?TE’A|: } ?MTI[ :|‘{ﬁ,?'|3f(A26A)E|'{'l6|'{%:
32 0 1

(A) 31
(B) —5I
©) 51
(D) -3I
2x 0 0
afs A—|: } 3ﬁTA1—|: } 2, AXFIAAR :
X X -1 2
1
W 1 ® 3
© -3 ®) 2

j 22X X gx SRR

X

12
(A) +C
log 12
22x ) 3X
B) —+C
log2 . log3
4.6"
(©) +C
log 6

(D) (12)*.log12+C

Ifg x+ty=28 %,ﬁ(xy)wafwm%

(A) 12
(B) 16
(C) 20
(D) 24
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4 1 1 0
3. IfA= and I = , then (A2 — 6A) is equal to :
3 2 0 1

465/S

(A)
(B)
©)
(D)

31
-51
51
- 31

I 2% 3% dx is equal to :

(A)

(B)

©)

(D)

X

12
log 12

+C

2X X

2°7.3
- 4C
log2 . log3

4.6"
+C

log 6
(12)*.1log 12+ C

0
2i|, then the value of x is :

®

(D) 2

If x +y =8, then the maximum value of (xy) is :

(A)
(B)
(©)
(D)

12
16
20
24
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10.

11.

465/S

T TR o AU A ash x = 100 — 4p gRIfeTsmare | x o1 oM, e fog
MR=0%,%2:

(A) 25 (B) 30

(C) 45 (D) 50

TH AGRDH W X, 1,0, | F HE F hal ¢ | ARG 36HT WET 0.6 T IR
P(X=0)=02% APX=1)%:

(A) 07 (B) 0.5

(C) 04 (D) 03

Teh G GaT T, ot weden ot for 31 st arRiekdn p , T a1 39T Sd © | 3
0<p<1 qur 50 faent | Foa = Ht wilrerar 51 fogent W foa 3= it ikt &
TUEE, ApHTANE :

1 49
(A) 5 (B) To1
50 51
©) To1 (D) 01

Forerr & e T S 3 e & TR B TR % 3 | frre e 6 S E § i 2 st

& AT Y THT T TTRIFAT T 2

R
(A) 5 (B) —2|

© = (D) %
5 5

forett =pt (rfreet) ot faf¥me forroa =t et ST 2 -

(A)  SHEE (@HfE)

(B) WX

(C)  gfdests

(D) SE
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7. The demand curve for a monopolist is given by x = 100 — 4p. The value of x for
which MR =0, is :
(A) 25 (B) 30
©) 45 (D) 50

8. A random variable X takes the values — 1, 0, 1. If its mean is 0.6 and
P(X=0)=0.2,thenP(X=1)is:
(A) 0.7 (B) 05
) 04 (D) 03

9, One hundred identical coins each with probability p showing up heads are tossed

once. If 0 <p <1 and the probability of heads on 50 coins is equal to that of

heads showing on 51 coins, then the value of p is :

N B 2
(A) 2 (B) 101

50 51
©) o1 (D) 101

4
10.  The probability that a bomb dropped from a plane strikes the target is 5 What is

the probability that out of 6 bombs dropped, exactly 2 bombs strike the target ?

R
(A) 5 (B) —2| 3

48 64
© ™
5 5
11. A specific characteristic of a sample is known as a :
(A)  population
(B)  parameter
(C)  statistic
(D)  variance
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12. Uk gfdes t-oeqor & T udieqor StiereT ST ¢ S0 <211 TR 8, o ®9 H gRIiNg @

[

X—u X -

D) t=
S
2}

13.  3fe foredi stfepei o foTw, n = 6, 2y = 84, Txy = 108, Zx2 =70 qAT Xx = 0 &, T

=)

STRT p EmfE uTed § AR x fiesf w2

TS (T T hT AHRT R
(A)  y.=14+1.54x (B) yo=154+14x
©)  y.=14+3.08x (D) y.=3.08+14x

14. g =St 0 Wy fmmel o 33 | 97 T 500 3 AT T A o T 40,000

BT 2
(A)  1.25% fdad (B) 2.5% Jfdas
(C) 5% ufaad (D) 6% S ¥

15. 3R THAE & 1% Th a¥ § k IR GIANSG Bl &, a1 311 ohl IoTe & r, Fefataa
FCUCRS ISR

k k
Tr r
(A) Te=|1- 1 (B) re=|1+ +1
100k 100k
k k
T T
C) re=|1- +1 (D) re=|1+ 1
100k 100k
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12.  The test statistic for a one sample t-test, denoted by t, is defined as :

- K

EIE

© -7 ®) t=7—
s? S
e 8

where p is the population mean and x is the sample mean.

(A) t=

13. If for a data, n = 6, Ey = 84, 2xy = 108, Yx2=70and Xx = 0, then the equation
of the straight line trend is :

(A)  ye=14+1.54x (B) y.=1.54+ 14x

(C)  y.=14+3.08x (D) y.=3.08+ 14x

14. At what rate of interest will the present value of a perpetuity of ¥ 500 payable at
the end of each quarter be ¥ 40,000 ?

(A)  1.25%p.a. (B) 2.5%p.a.
) 5%p.a. (D) 6%p.a.

15.  If nominal rate is 1% compounded k times in a year, then the effective rate of

interest 1, 1s given by :

k k
r r
(A) Te=|1- 1 (B) re=|1+ +1
100k 100k
k k
T
C) re=|1- +1 D) ro=|1+ 1
100k 100k

465/S Page 9 of 23 P.T.O.




AN

16.

17.

18.

afe forelt aftefer st aTffer qeagmd % 40,000 3K 15 8T % SyART Sfa o s1g 38
TR {E % 50,000 &, T T T Seforeh (SRIFeh) T & -

(A)  %7,60,000

(B)  %7,20,000

(C)  %6,50,000

(D)  %6,30,000

e {Raesh MU queT S8y 2 = 3x + 2y F FGUT x + y > 8, 3x + S5y < 15,
X, y > 0 o SHq ~IIHTHTOT FEAT 8, % Tl ohl ST

A 2

B) 5

(C)  3dd: 3FF
D) I

[N

T oIt T TR qe T 10,000 © 3 4 Iu1 H 969 T 60,000 B SITAT & | 36&H
CAGRT:

(e man g : 614 = 1.56508)

(A 1.56%

(B) 5.65%

C)  15.65%

(D)  56.50%

g AT 19 3R 20 3f5FHYT TG as emiia 39 & | &1 F97 ¢ 7w & 59 wH #l
SAIYFIT (4) T GER Bl T (R) ST 3ifehd 16301 701 2 | 57 941 % el IR A1 1T 71 i
(4), (B), (C) 3R (D) ¥ & AR T |

465/S

(A)  SAMIFAT (A) R ah (R) THT T & TR ek (R), AT (A) T BT AT
FATE |

(B) A (A) R T (R) SHI W&l &, W do (R), AHIT (A) H G&l
SRS T FATE |

(C)  SANFA (A) T &, T 6 (R) T 2 |
(D)  SANEFI (A) TTAq &, T o (R) TR & |
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16.  If the annual depreciation of an asset is T 40,000 and its scrap value after useful
life of 15 years is ¥ 50,000, then the original cost of the asset is :
(A) ¥7,60,000
(B) ¥7,20,000
(C) T6,50,000
(D) %6,30,000

17.  The number of solutions of an L.P.P. to minimize z = 3x + 2y under the

constraints x +y > 8,3x + Sy <15and x,y >0, is :

A 2

B) 5

(C) infinitely many
(D)  zero

18.  An investment’s starting value is ¥ 10,000 and it grows to ¥ 60,000 in 4 years. The
CAGR is :
(Given : 614 = 1.56508)
(A)  1.56%
(B) 5.65%
(C) 15.65%
(D)  56.50%

Questions number 19 and 20 are Assertion and Reason based questions. Two statements
are given, one labelled Assertion (A) and the other labelled Reason (R). Select the
correct answer to these questions from the codes (4), (B), (C) and (D) as given below.
(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).
(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

(C)  Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

465/S Page 11 of 23 P.T.O.




Y (4} d
19. ST () STEhe T | +(—y) +sin(—yj+1=05ﬁ
dX2 dx dx
TA3 R
T (R) : Th TS GHIHT, S TR Hl Sg9a THIHT &, H U
ITTAH IS o ITTHAS hl ITIqH HTd ohl, ITTohe] THIHUT shT =T
FEA T |
0 2 6 .
20. STYHIT(4): ST |1 2 1| AT ay5 HT JIERNH , 1%|
2 1 3
T (R) : STIE o AT a;; T SHARIUTeh Teh AU AT @ Sl jaif ek 3T

iat vy o e foa &, i g A W BT 2 |

LCLERC)

39 GUS § Jld TY-ITIT (VSA) THR & T4 8, 570 T & 2 HF 6 |

21. (&) (137 +995) (mod 12) T HH J1d ST |
Tt

@) 1212 % gt o1 ek F1a hifT |

p
22. 9 y=(x+«/x2+l) 2, a1 fag AT 6 (x2 + 1)y, + xy, - p2y = 0; Tl
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19.  Assertion (A) : The degree of the differential equation
3
2 2
d d d
hand + b + sin el +1=01s3.
dXZ dx dx
Reason (R) : The highest power of the highest order derivative involved in a

differential equation, when it is written as a polynomial in

derivatives, is called its degree.

0 2 6
1 2
20.  Assertion (4) : Minor of element a5 inthe matrix | 1 2 1] 1is
2 1
2 1 3
Reason (R) : Minor of an element ajj of a matrix is the determinant obtained

by deleting its j*h row and it column in which the element lies.

SECTION B

This section comprises Very Short Answer (VSA) type questions of 2 marks each.

21.  (a) Evaluate (137 + 995) (mod 12).

OR

(b)  Find the unit’s digit of 1212,

p
22. If y= (x + x2 + 1) , then prove that (x2 + Dy, + xy; — p%y = 0; where

dy q d2y
= — an = —,
1 dx Y2 dx2

465/S Page 13 of 23 P.T.O.
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23. (%) AR TF O W X FH AT (0) = 70 AR AFF = (o) = 5 &, ar

P(X > 75) Jd ST |
(™ g P0<Z<1)=0.3413)
areraT
@) AT X Tk W\ @™ = @ R P(X = 0) = P(X = 1) = o, a fog Fifse &
oc=e*1.
24. ffafaa stiegt o fore e aeffar i wTesr st TRt St J19 31 shifTg
EL] 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
‘ 16 | 14 20| 18 22| 17| 19|21 |20
(fufere 2)

25.  Qrast A 3R B ufdfed shusm: T 1500 3R T 2000 FAT § | 3f A Tidfed 6 FHiS 3R
4 4 Tt gendr &, Seifer &t B wfdfed 10 St 31T 4 82 et wehar ® | w9-9-60
60 FHHIST HR 32 G oM o [T 5 ANTA ol =AH i 6 g T Wash wam=
GHEIT ST |

Qus T

59 QU 1 -3 (SA) TR & J4 ¢, 590 I % 3 3% ¢ |
26.  (F) 3x+8>2F A HINY, T
(i) xTHPIRTI
(i)  x T UTohd HEATR |
(i) xTH i EETR |
T

(@) Tk oAk 4T o FFohed 12 km ST € ST 3 € o1 Teh dteht grifvreh feig o
TF AT ST © | Al 9T ot =0t (Tf) 3 kno/h B, 1 o€ T 1 shifore foed
Sfeh T O H O FhaT R |
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23.  (a)

(b)

If X is a normal variate with mean (1) = 70 and standard deviation (o) =5,

then find P(X > 75).

(Given : P(0 <Z < 1) =0.3413)

OR

If X is a Poisson variate such that P(X = 0) = P(X = 1) = a, then show that

oc=e*1.

24.  Find the trend values by taking five yearly moving averages for the following

data :
Year 2012 [ 2013 | 2014 [ 2015 2016 | 2017 | 2018 | 2019 | 2020
Annual Production

16 14 20 18 22 17 19 21 20
(Million tons)

25.  Two tailors A and B earn ¥ 1500 and ¥ 2000 per day, respectively. Tailor A can

stitch 6 shirts and 4 pants, while tailor B can stitch 10 shirts and 4 pants per day.

Form a linear programming problem to minimize the labour cost to produce at
least 60 shirts and 32 pants.

SECTION C

This section comprises Short Answer (SA) type questions of 3 marks each.

26. (a)

(b)

465/S

Solve 3x + 8 > 2, when

(1) X 1S an integer.

(1)  xis a natural number.

(i)  xis a whole number.

OR

A man goes 12 km downstream and comes back to the starting point by

swimming non-stop in 3 hours. If the speed of the stream is 3 km/h, find

the speed with which the man can swim in still water.

Page 15 of 23
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28.

29.

30.

31.
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(F) WM 1A IS ;
I T
X y z
2 2 2
X y v/
aTera
12 -2
@ e | -1 3 0 | 1 HcHA 1 ST |
0 -2 1

Tah ahicist o g6 ToRITieit ot Argfegen <o foham T 37 3eh! ewarsat (cm ®) 100,
104, 108, 110, 118, 120, 122, 124, 126 TUT 128 UTE 75 | 37 AThel & Hedl H, 39
ey fop spieist o forenfela st sfteas @wTE 110 cm 8, W ==t hifsie |

[T T 2 : tg (0.05) =2.262]

2016 — 2020 % SR 3EIT I T THE HedT0T 5 (T ARG H) o Afehs = few Mg
g

Iy 2016 2017 2018 2019 2020
Afth H T

. 160 185 220 300 510
(TG T )

= Tt o faflr g wataw fhe g8 (Yaft) @med F1a HINg TR ST 7 R
HROfeTg, IS |

% 2,00,000 T T T A HT THTET ST 7 a9 TR FHeAT THT 7473 T 30,000 ¢ |
T T 5% AR T AR i arer s1atier i (e ffn) § ferat aftr st
e Ed foh SHroHT 36 7 oh! 39 ITARTT STa o TITq Jed ¥k ? I TS foh
7 ¥ wgTq, 3 Wi Y hHd % 3,00,000 ERF |

[fearmar g (1.05)7 = 1.407]

Teh I T HS A a9 12.5% A (THd) B S8 | 3 99 ST S 9 o1e HR AT qo o
[EXERITNCEER RIS Il
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27.

28.

29.

30.

31.
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(a) Evaluate :

1 1 1
X y z
2 2 2
X y z

1 2 -2
(b) Find the inverse of the matrix | —1 3 0

0 -2 1

Ten students are selected at random from a college and their heights (in cm) are
found to be 100, 104, 108, 110, 118, 120, 122, 124, 126 and 128. In the light of

the data, discuss the conclusion that the mean height of the students of the college
is 110 cm. [Given : tg (0.05) =2.262]

Given below is the data of workers welfare expenses (in lakh ) in steel industries
during 2016 — 2020 :

Year 2016 2017 2018 2019 2020

Workers welfare
160 185 220 300 510

expenses (in lakh T)

Find the best fitted trend line by the method of least squares and tabulate the trend

values.

A machine costing ¥ 2,00,000 has effective life of 7 years and its scrap value is

¥ 30,000. What amount should the company put into a sinking fund earning
5% p.a. so that it can replace the machine after its useful life ? Assume that a new

machine will cost ¥ 3,00,000 after 7 years.
[Given : (1.05)7 = 1.407]

The value of a car depreciates by 12.5% every year. By what percent will the

value of the car decrease after 3 years and after 5 years ?

Page 17 of 23 P.T.O.
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3 GUS -39 (LA) PR F I4E, PE TdF & 5 3FH 8 |

Teh 3TER foRIST ol a1 Wi Uerell P qeT Q o1 SUANT ik Ush [y ATeR faehfea
T BIAT & | WIS P % Tl Uehe (30 TTH Ieh) H 12 3HTS hicwad, 4 TH1g SR,
6 TS HITECUS 3T 6 IHTS IITHT A BT € | WIS Q o SHT | & T Uohe |
3 RIS HicTIH, 20 IHTS A, 4 IS HIEUd 3T 3 FohTs fIefi A Brar 2 |
ATER § HH-U-TH 240 THTS hicHIH, FH-H-HH 460 IHTS STEH T TTeeh-G-AToeh
300 FTS icieelid BT & | ferfie A i 7r &l =Aad i o T Seish i

foper ehe o1 U foraT STHT =MfeT 2 foreTfie A sht =—[Tad w1 fohcHT Bt 2

SwITh §HEAT I T e T G0 (L.P.P.) % &4 H Heig hiisg S ANE
farfer a1 ST ek, 39 THRIT T & FT hISTT |

32.

33.

34.

465/S

(k)

@)

(k)

@)

T 36 m el dI i &1 ZohST H I ST 8 | Th gohs | ol a9l gal § 9
ST ST & | ST oS ohl TaITgal fohdT-Tohat BT =ITTeg foreet it Tet o
T AATAT &t =I7aH &l 2

YT

Sﬂ?fﬁﬁl?:

3

J o
—dx
x4+3x2+2

Teh IR ITET S-S SSTAT SITdT & ST deh I 8 JTH 8l 81 S | I oh
BS IS T A BT ITH B Sl ITTRIehdT J1d IS |

YT

T s H AR & ==9 & W 1000 IHGaI” W Uer Iradar g
TSI AT STl @ | ITH 3fTed ThiT 42 3T TR o1 A fo=ed 24 ® | @i
& TTT JEmT=r sie 919 e, I hifTT |

() 60 T AfIH WhIT ITH T ITet SHHIEaRT sl &,
(i) 30 3T 60 = s T ITH L Tl STHIGART hi TEAT
[fem g : P(0<Z <0.75) =0.2734; P(0 < Z <0.5) = 0.1915]
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SECTION D

This section comprises Long Answer (LA) type questions of 5§ marks each.

32.

33.

34.

465/S

A dietician has to develop a special diet using two foods P and Q. Each packet

(containing 30 g) of food P contains 12 units of calcium, 4 units of iron, 6 units of
cholesterol and 6 units of Vitamin A. Each packet of the same quantity of food Q
contains 3 units of calcium, 20 units of iron, 4 units of cholesterol and 3 units of
Vitamin A. The diet requires at least 240 units of calcium, at least 460 units of
iron and at most 300 units of cholesterol. How many packets of each food should
be used to minimize the amount of Vitamin A ? What is the minimum amount of
Vitamin A ?

Formulate the above problem as an L.P.P. and solve it graphically.

(a) A wire of length 36 m is to be cut into two pieces. One of the pieces is to

be made a square and the other, a circle. What would be the lengths of the
two pieces, so that the combined area of the square and the circle is
minimum ?
OR
(b) Find :
3
Jaien
———dx
Xt + 3x° +2

(a) An unbiased die is thrown again and again until three sixes are obtained.

Find the probability of obtaining the third six in the sixth throw of the die.
OR

(b)  An aptitude test for selecting officers in a bank is conducted on
1000 candidates. The mean score obtained is 42 and the standard deviation

of score is 24. Assuming normal distribution for the scores, find :

(1) the number of candidates whose scores exceed 60;

(1)  the number of candidates whose scores lie between 30 and 60.
[Given : P(0 <Z <0.75)=0.2734; P(0 £Z <0.5) =0.1915]
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3s.

TR 3 U U § T M T 70,00,000 F BT 3R T 15,00,000 T AR Iam
o | @ I TR T AW 25 a1 7 w1 fhed 9% ik =shallg & ST ST
TTTEreh TSI Tl €, 0 <ol ShadT ¢ |

(i) IR AT o T forat 2 2
(i) % TSl PTae fohaT 8 2

[ : (1.0075)73% = 0.1062878338]

Qus's
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ThIOT I - 1
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35.  Mahesh purchased a house from a company for ¥ 70,00,000 and made a down
payment of ¥ 15,00,000. He repays the balance in 25 years by monthly instalments
at 9% p.a. compounded monthly.

(1) What is the amount of monthly payment ?
(i)  What is the total interest payment ?
[Given : (1.0075)3%0 = 0.1062878338]

SECTIONE

This section comprises 3 case study-based questions of 4 marks each.

Case Study -1

36. Rohini wants to give a rectangular plot of land for a school in her village. When
she was asked to mention the dimensions of the plot, she told that if its length is
decreased by 50 m and breadth is increased by 50 m, then its area does not alter,
but if its length is decreased by 10 m and breadth is decreased by 20 m, then its
area will decrease by 5300 sq m.
Based on the above information, answer the following questions :
(1) Assuming x m and y m as the length and breadth of the plot respectively,
write the system of linear equations in X and y. 1

(i1))  Write the system of linear equations obtained in (i) in the matrix equation

AX =B. 1

(i) (a) Determine AL 2
OR

(b)  Find the area of the plot. 2

Case Study — 2
37.  Read the following passage and answer the questions given below :

“In an elliptical sports field, the authority wants to design a rectangular soccer
field with the maximum possible area. The sports field is given by the graph of

X2 y2

— +t— =1

a2 b2

(1) If the length and breadth of the rectangular soccer field be 2x and 2y
respectively, then find the area function A(x) in terms of x. 1
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38.

465/S

(i)  &PTHE B A(x) /o Shifdeh fsi=g ST hITSTC |
(it) (F) AW oIS THET HT TANT Fileh, Fescl A hl TAalTg 2x R AL
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TS et ol e s st |
T

(@) T A 3N B UF €19 D G o [T @ict S & R 36k 921 F
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(1)  Find the critical point(s) of the area function A(x).
(i) (a) Using first derivative test, find the length 2x and breadth 2y of the
soccer field (in terms of a and b) that maximize the area.

OR

(b)  Using second derivative test, find the length 2x and breadth 2y of
the soccer field (in terms of a and b) that maximize the area.

Case Study -3

38.  For providing water to the families of a colony, a large water tank with two inlet
pipes A and B and an outlet pipe C, is installed. Pipes A and B can fill the tank in
10 hours and 12 hours respectively; whereas pipe C can empty the tank in
15 hours.

Based on the above information, answer the following questions :

(1) If both pipes A and B are opened together, then find the time in which the
tank will be filled completely.

(i1))  If both pipes A and C are opened together, then find the time in which the
tank will be filled completely.

(i) (a)  If all the three pipes A, B and C are opened together, then find the
time in which the tank will be filled completely.
OR

(b)  Pipes A and B are opened together for some time and then pipe B is
turned off after some time. If the tank is completely filled in 6

hours, then after how many hours is pipe B turned off ?
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