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Y WU NS NRNREY NRNRE NN NN N :on the title page of the answer-book. |

o FHYI AT I A I 57 Fo7-97 § Jla g5 27 & /

o YA Fiq F T b 57 FoA-9T H 38 FoT & |

o ¥97-UF H 3Tled &Y F1 IR 15T T Fo7-97 HIE H Tandf IFR-GrEaHhl &
TG-98 W 7@ |

o FTIT T¥T HT IW 7@ & X7 & Ggel, IW-JRa®wT 7 T97 &1 HHS
VT ford |

o 3G ¥U7-U7 FI Yg7 P 17U 15 1592 &1 GHT 1G4 T & | FeT-9F FH G0
TalE 7 10.15 &9 191 i@ | 10.15 &5 & 10.30 &5 a% S1F Had Jo7-97
P Y57 3N 3G Al F NI § ITH-YRaHT | Hi3 I T3] 7@7 |

e Please check that this question paper contains 27 printed pages.

e Please check that this question paper contains 38 questions.

e Q.P. Code given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please write down the serial number of the question in the answer-book
before attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m.,
the students will read the question paper only and will not write any
answer on the answer-book during this period.
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HTHTT (3397 :
HETfeTiRad 691 &1 95 Gae] & 9igT 3K 37 TE&d] & Tt g :

(i)
(it)
(iit)

(iv)
(v)
(vi)
(vii)
(viit)

(ix)

39 Y97-97 § 38 Y97 & | @¥t yv7 erfRard & 1
I8 J97-97 Ui @USI H f[AyifGid 86— &, @, T, 905 & |

GUE & 7 J97 &I 1 & 18 T Fglasedid ol Fo7 &7 19 TF 20 37457
oq T SYIRT 1 3% & o7 8 |
TGUE & 4 J97 G&IT 21 G 25 7% 377 TY-IHRIT (VSA) FHR & 2 3] & J97 3 |

@Ug T 4 97 G&IT 26 T 31 T TY-3F0 (SA) JPR & 3 37H] & FoT & |
&g g H 97 G&I7 32 G 35 % H5-3T (LA) JHR &5 3Pl & F97 8 /

TUE T Y Y97 G&IT 36 T 38 JHU 3777 STTRT 4 37HT & Jo7 8 |

J97-97 § GHY ey 787 197 731 8 | e, @S @ & 2 Y¥l 4, @US T & 2 yII
4, @S g % 2 I § a9 @S & & 3 ¥ 7 aRke® lahcy F1 Jae 1791 T

&
Hopoiet H IqIIT afedd & |/

@vug h

39 @UE H Fglahcdid Jo &, 1574 4% o7 1 3% H1 & |

1.
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1km 1 dg ¥, Raardl P, flgardi Q =1 18 ficx I 9 Thes G gU ea1 @ | dI
9l o o fIC P 1 97 1§ 2

(A) 512F%hg (B) 502 Uhg
(C) 491 Uhs (D) 481 U%g

ZIﬁx>y?f$'[ z<0{ﬁ,?ﬁ:

(A) xz>yz (B) xz zZ

vV
<

A
N <

(C) 2 > (D)

X
Z Z
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i)

(it)

(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 calculators is not allowed.

SECTION A

This section comprises multiple choice questions of 1 mark each.

465-11

In a 1 km race, player P beats player Q by 18 metres or 9 seconds. What

is P’s time to complete the race ?
(A) 512 seconds (B) 502 seconds
(C) 491 seconds (D) 481 seconds

If x>y and z <0, then:

(A) xz>yz B) xz >yz
© =2 D =2<Z
z z z z
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3. I AB=A 3 BA=B &, d (B®+B) ST« 2 :

(A)  2A B) O
(C) 2I (D) 2B
42 2 5
4. A=|79 7 9| HATZ:
29 5 3
A 0 B) 1
(C) -3 (D) -15

d3y
5. It y=e2xgal 3 T 7
X

(A) 2e 2% (B) e ¥
(C) 4de™* (D) —8e %%

6. tI—W‘F[f(x)=xz—x+1%:
(A) (0, 1)H I€qH
(B) (0,1) § gEM

©) (0, %)ﬁaﬁum T (%, 1) ¥ gEHEH

(D) (%, 1) H FEgE 3T (0, %)ﬁsmm:r

7. Idehel GHIRT

ydx+xlog(z)dy—2xdy=0
X

=) ShIfe Ud °91d HU: @ :

A 1,1 B 1,2

C) 2,1 (D) 1, giuriyd ==&t
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If AB = A and BA = B, then (B% + B) equals:

(A) 2A
C) 2I
42 2 5
The valueof A=|79 7 9|is:
29 5 3
A O
Cc) -3
3
If y=e 2%, then d—%’ is equal to :
dx
(A) 2%
(C) 4e*

The function f(x)=x>—x+ 1 is:
(A) increasing in (0, 1)
(B)  decreasing in (0, 1)

(C) increasing in (0, %) and decreasing in (é, 1)

(D) increasing in (%, 1) and decreasing in (0, %)

The order and the degree of the differential equation

y dX+Xlog(y)dy—2Xdy =0

X
are respectively :
A 1,1
C 2,1

Page 5 of 27
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(B)
(D)

(B)
(D)

(B)
(D)

O
2B

1,2

1, not defined
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10.

11.

12.

465-11

Teh Y faren @ IR 3BT AT 3 3N gfory e o forn Srar @ | 9fe 3|
glieor § i <Rl F&A1 Wl G STl Agedeh =X X 7, Al X i T Jeamsn
(expectation)?ﬂ'ﬁ:

@) 1 ®) <

1 1

©) (D) 15

Ife Iqq™ T, TH 9:00 S 8, df 1275 ©dl o §1¢ hi-G1 THI B 2

(A) TE11eS (B) UMI12%a
() uf9= (D) Y ag 9
e T wmEl = X o fog,

PX=k) =PX=k+1) %,
FﬁXEFIEI'FITUT_ﬁﬁTﬂ:
A k-1 B) k
€ k+1 (D) k+2

e |t| T GRERieTd T ty(o) (t T Shifdeh AH) & HH g, Al B
ieheyHT

(A) AR 6 AT 7 |

(B) TR hI It 7 |

(C) 9 TR i Tt 8 3R 7 & SRS |

(D) Truffa 78 6t < gt 7 |

T T9AF Tl o WISl o S9 oh ST ohl A1feRdl hi Sid i o [T, T
I (v) KiBSIGIEE

(A) nl—n2+2 (B) nl—n2—2

(C) ny;+n,-2 (D) n;+ny+2
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10.

11.

12.

465-11

A fair coin is tossed twice and outcomes are noted. If the random variable
X represents the number of heads that appeared in the experiment, then

the mathematical expectation of X is :

1
A 1 (B) )

1 1

(®) (D) 15

What time will it be after 1275 hours, if the present time is 9:00 p.m. ?
(A) 11 p.m. (B) 12 p.m.
C) 9p.m. (D) 9am.

If for a Poisson variate X,
PX=k)=PX=k+1),
then the variance of X is :

A k-1 B k
C) k+1 D) k+2

If the calculated value of |t|< t (o) (critical value of t), then the null

hypothesis :

(A) isrejected.

(B) is accepted.

(C)  is neither accepted nor rejected.

(D) cannot be determined.

For testing the significance of difference between the means of two

independent samples, the degree of freedom (v) is taken as :
(A) nl—n2+2 (B) nl—n2—2

(C) n;+ny,-2 (D) n;+ny+2

Page 7 of 27 P.T.O.
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13.

14.

15.

16.

17.

465-11

few v 9t 23, 32, 40, 47, 58, 33, 42 & fou, 5oy TiggH Ed 2
(A) 38,40, 42 (B) 40, 42, 44

(C) 40, 42, 46 (D) 42, 44, 46

FIE {2 T gld sl 3UAT i §Y, 8% TN SATS &L T 2% 991 H T 20,000

RO FhH T EMI R :
(A) T 700 (B) ¥ 800

(C) T 900 (D) < 100

T HIEEA BHF 1 oI T 12,000 8 3R 3 I & ITAF e o w1G, IHhI
THY e T 3,000 3 | At 2 99 & Ad H HieTsA B HT T o d BT :

(A) ¥ 3,000 (B) ¥ 6,000

(C) ¥5,000 (D) < 7,000

8 g9 # T 50,000 STHT i o U Ik 6 HEH o 37d H fehal Uit ST hi
S =TfRE, Afe AUt W RS 6% a1 8 IR AT g -arfyes R g
7 2 [fem ™ 2 (1:03)M°= 1-6047]

(A) ¥ 3,43253 (B) ¥ 2,783-08
(C) T 2,480-57 (D) T 2,149-93
FEHIHIIT 2x + 3y > 6 I A B :

(A) 9U XOY-ad

(B) g e qa-fog feoa @

(C) Idad NEH 4 @ qo-fog 3 A & @1 2x + 3y = 6% fog oo 8
(D) Yf XOY-aa &H @1 2x + 3y = 6 % Tog wniiat &1 &
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13. For the given values 23, 32, 40, 47, 58, 33, 42; the 5-yearly moving

averages are :
(A) 38,40, 42 (B) 40, 42, 44
(C) 40, 42, 46 (D) 42, 44, 46

14. Using flat rate method, the EMI to repay a loan of ¥ 20,000 in 2% years

at an interest rate of 8% p.a. is :
(A) <700 (B) <800
(C) <900 (D) <100

15. A mobile phone costs ¥ 12,000 and its scrap value after a useful life of
3 years is ¥ 3,000. Then, the book value of the mobile phone at the end

of 2 years is :
(A) < 3,000 (B) 6,000
(C) 5,000 (D) < 7,000

16. What sum of money should be deposited at the end of every 6 months to

accumulate ¥ 50,000 in 8 years, if money is worth 6% p.a. compounded
semi-annually ? [Given : (1-03)'%= 1-6047]

(A) < 3,432:53 (B) < 2,783-08

(C) T 2,480-57 (D) < 2,149-93

17. The graph of the inequation 2x + 3y > 6 is the :
(A) entire XOY-plane
(B)  half-plane that contains the origin

(C)  half-plane that neither contains the origin nor the points on the
line 2x + 3y = 6

(D)  whole XOY-plane excluding the points on the line 2x + 3y = 6

465-11 Page 9 of 27 P.T.O.
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18. T IRgeh T Tue1 H, AR 3e9F B Z = ax + by 1 fUHhad A G&ETq
&7 % Gl A fagall T THaAH 2, d1 fagall i g@n & W Z &1 3fewad
AT, 3
A) O B) 2
(C) Hifia (D) 34

o7 G 19 37K 20 UFHIT TF 7% TRT F97 & | § F97 15T 70 & 577 7 Bl
SHUHYT (A) T TR & T (R) GRT 371 1637 797 & | §7 Fo9] & &&1 I 419 157
77 @il (A), (B), (C) 3R (D) H & F7a 1q |

(A)  SAMTFHAT (A) 3T o (R) gHT T& & R % (R), 3MUHheT (A) 1 Tl
ST T § |

(B) MM (A) 3R T (R) GHI &l &, Tq e (R), ATUHheA (A) i &t
T g1 il 3 |

(C) AfRYE (A) 98 8, 9 @ (R) T4 & |
(D) AMHeH (A) TeId &, g @%b (R) T& 7 |

19. SNFIT(A): Hed f(x) = x> —x + 1, Ia0A (- 1, 1) W FHaw aefam 3 |

7% (R) : Ife f(x) 3IAUA [a, b] W Fdad 3T TqTA (a, b) W AdhA
7, @ A [a, b] T f(x) X adam B, afg weft xe(a, b) &
U >0% 1

20. Uk fgue §ied H, n = 200 3 p = 0-04 & | WEl e ! fgue e & Hleehed

SYFIT (A) ; TATHI §d T HILY 8 B |

7% (R) : PX=4) = 5—1§
3e
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18. In an LPP, if the objective function Z = ax + by has same maximum value
on two corner points of the feasible region, then the number of points at

which maximum value of Z occurs is :
(A) O B) 2

(C) Afinite (D) infinite

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 from the codes (A), (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.

19.  Assertion (A) : The function f(x) = x> — x + 1 is strictly increasing on

(-1, 1).

Reason (R): If f(x) is continuous on [a, b] and derivable on (a, b), then
f(x) is strictly increasing on [a, b] if f'(x) > 0 for all

xe(a, b).

20. In a binomial distribution, n = 200 and p = 0-04. Taking Poisson

distribution as an approximation to the binomial distribution :

Assertion (A) : Mean of Poisson distribution = 8.

Reason (R) : PX=4)= %

3e8

465-11 Page 11 of 27 P.T.O.
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37 GUE T 37la TG-IRI% (VSA) FHR & J97 &, o798 I3 & 2 37 & |

21. () ?ﬂ%’A={_11 (7)} 8 @ k % 98 AW W@ e e oo

A2_8A+kI=0% |

AYAT

(@) s |:X_y 2X+Z}= {—01 153} %’ A xy 2 I wH A T

I |

22, AT TRM 1 WA hieh, FfcARaa FHienmr e #i g HINT
2X1+3X2=5

11X1— 5X2 =6

frafaiaa as T suen &1 st fafa o ga s Hifse (afe =8 &

23.
gl :
=t
x—y<—-1
-x+y<0
x,y2>0
% 3T

Z=X+y$Tﬂ%$mmRW#ﬁﬁl

24. 6% ANk, 8 AATEH GG TRl T 8@ W, T [qHTEl o 31d H 3

T 600 3hi YA T TAHE JoF ATA hig |

465-11 Page 12 of 27




SECTION B

This section comprises very short answer (VSA) type questions of 2 marks each.

1 0
7}, find the value of k such that A2 —8A + kI = 0.

21. (a) IfA={

OR
— 2 -1 5
(b) If xY X*E , find the values of %, y, z and w.
2x-y 3z+w 0 13

22. Using Cramer’s rule, solve the following system of equations :
2X1 + 3X2 =5

11x; - 5x9=16

23. Find the solution to the following linear programming problem (f it
exists) graphically :
MaximizeZ =x +y

subject to the constraints

x—-y<—1
-x+y<0
x,y 2>0.

24. At 6% p.a., compounded quarterly, find the present value of a perpetuity
of ¥ 600 payable at the end of each quarter.

465-11 Page 13 of 27 P.T.O.




(%)  9M i o foreh fraer o1 seemmdt 9o T 20,000 3 3R 7g 3 aY H
gL T 50,000 B AT 8 | CAGR (Tshdfgd ATk glg &) hl UM

ST | [T (2:5)13 = 1-355]

HAYAT

(@) U AR T &g T 12,000 § TSI 8 | 99 o6 37d H, 98 39 a&g I
T 15,000 § = <al & | Ifg GErhifa 6l g 6% o, a1 fed &t |
3R aTEdfaes et 3 hifve |

Qug 1

39 GUE § TY-FHIT (SA) FHR & F97 &, 578 3% & 337% & |

26.

27.

28.

29.

465-11

Teh e H 50 A SE & | 390 ¥ 5 el 7 Hehra Torn Sirar g 3R e o
5 Tt U ST & ST @ | 39 Tsham sl 4 SR 3R QraC™n Sar 8 | 39 Tha
% 311 H e W S ohl WET [ hiig | [T (0-9)° = 0-59049]

2
() jx2dx &1 HH 19 I, 376 T% W 98 &9 csT SEehl I8

o

0

N o\

&% TIEfUd a1 @ |
AT

YUH IqA H 9 U Il o HA bl Gk GHIR F@ HitT AT QI
T 3787 bl TRl L B |

g fean ma g o6 wh 1Q TliErr § IEfiganl o T g o 3o W Sied 8l
2 | Afg 1Q Teror &1 W1ed 100 IR U o= 10 &, d Iifaehar 3a shiferg
op uiett 23 amelt IRfica® 90 3 110 o i ThIT AT |

fem T2 :PZ<1)=08413 3P (Z<—1) = 0-1587]
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25. (a) Assume an investment’s starting value is ¥ 20,000 and it grows to
¥ 50,000 in 3 years. Calculate CAGR (Compounded Annual

Growth Rate) [Use : (2:5)1/3 = 1-355]
OR
(b) A man bought an item for ¥ 12,000. At the end of the year, he
decided to sell it for ¥ 15,000. If the inflation rate was 6%, find the

nominal and real rate of return.

SECTION C

This section comprises short answer (SA) type questions of 3 marks each.

26. A container has 50 litres of juice in it. 5 litres of juice is taken out and is
replaced by 5 litres of water. This process is repeated 4 more times.
Determine the quantity of juice in the container after final replacement.

[Use (0-9)° = 0-59049]
2
27. (a) Evaluate: J‘ x? dx and hence show the region on the graph whose

0
area it represents.
OR
1
e—X
(b) Evaluate : j
. 1+e*

28. Find the differential equation of all circles in the first quadrant which
touches both the coordinate axes.

29. Given that the scores of a set of candidates on an 1Q test are normally
distributed. If the IQ test has a mean of 100 and a standard deviation of
10, determine the probability that a candidate who takes the test will
score between 90 and 110.

[Given P (Z <1)=0-8413 and P (Z <—-1) = 0-1587]
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30.

31.

20 TSITERT H 49731 e shi 3f19a arcariges skl 50 e Ufd Tt ot | T
fosq aifem o &G, ofd dTwiies forehl gt 55 IS Uid TsiEl
10 e Ao ToaeH afgd & T8 ot | Sie hifve o6 o= 97 fosmoe shwm
A T8 o1 | [T 1 & ¢ VB =224, t,4(0-05) = 1-729]

(%) T & H Th @A T § Th 91 AGE™ @ial 3R Th Hgel
e wonfuq fopan &Rl @FTa T 45,200 ot | el TiEed =1 qoas™
Mg €1 A 3 auf & folu M X 39T ThY qeI T 0 BT |
(i) HoIsE hl W R 7 ?

(i) T g THIRLT FTA HINT ST ¢ 99 6 A § HIY 9% &
o I3 1 UM AT 8, S8l 0 < t < 3% |

(if) ¢ a9 h A H Y (Gen hl Foh dog =1 qA1 2
3tore
(@) vt g 9 AT S 10% Ffe 9§ 6t G @ F SR 7, o
(i)  Ad-aTve FAG Bl & |
(i) fommE FEfE g 2

[feam =1 3 : (1:05)2 = 1-1025, (1-:025)% = 1-1038]

Qs Y

39 GUE 7 HH-IRIT (LA) YR & J97 &, 978 Jcd& & 5 3% & |

32.

465-11

Weh Tehl | fl9 U139 A, B3R C & 8 | 9139 A 3T B $0ic U189 & Sielfeh 9189
C Tsh 33T UTST 3 | U1SW A 3TR B Zehl ol ShHI: 3 6¢ 3N 4 ¢ § W d 7
Sfeifeh gy C Gl ot TR R 1 U2 B gl g ¥ @rell W ear 3 | At F <fHi
9sd A, B3R C %9 € Gag 5, 6 a1 7 o9 @il 91d &, dl G ohl Tohad a7
ERCISIRES L1
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30. The mean weekly sales of a 4-wheeler was 50 units per agency in
20 agencies. After an advertising campaign, the mean weekly sales
increased to 55 units per agency with standard deviation of 10 units. Test
whether the advertising campaign was successful.

[Given /5 = 2-24, t,4(0-05) = 1-729]

31. (a) A recent accounting graduate opened a new business and installed
a computer system that costs ¥ 45,200. The computer system will
be depreciated linearly over 3 years and will have a scrap value of
T 0.

(i) What is the rate of depreciation ?

(i1)  Give a linear equation that describes the computer system’s
book value at the end of tth year, where 0 <t < 3.

(iii) What will be the computer system’s book value at the end of
the first year and a half ?

OR

(b)  Find the effective rate which is equivalent to normal rate of 10%
p.a. compounded :

(i) semi-annually.
(ii)  quarterly.
[Given (1-05)* = 1-1025, (1:025)% = 1:1038]

SECTION D

This section comprises long answer (LA) type questions of 5 marks each.

32. A cistern has three pipes A, B and C. Pipes A and B are inlet pipes
whereas C is an outlet pipe. Pipes A and B can fill the cistern separately
in 3 hours and 4 hours respectively; while pipe C can empty the
completely filled cistern in 1 hour. If the pipes A, B and C are opened in
order at 5, 6 and 7 a.m. respectively, at what time will the cistern be
empty ?

465-11 Page 17 of 27 P.T.O.
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33.

35.

465-11

(%)

flx) = — %x‘l — 8x3 — %xz + 105 T Yed %ad & iU TIrT I=daq

3R T freram o gt fogatl w1 Frd il |
CRE)

AAUA 1 shifo ™FE f(x) =20-9x +6x° —x° g Jed %ad f
A 37 faT gEmE 7

M TNT X T A5 ®9 8 SHG Tha [Ga8 o QN dRgdl hefl
% O g LI fohU U T hl G&IT ST & | ITRekdl I8 @ Tk
ITa feoTe K’ o Tt X & 0 x; 8 9ohd & :

01 Ife x, =0
PX=k) =1 kx, Ife x, =172

k6-x) QT x, =374

() k1 HE FG HINT |
(i) OF % HH-H-HT 2 T I H{ shl TTRehdl ATd HiT |
(iii) B o Ifeeh-B-3feres 2 T AT HL hl TRIehdT A hHIFT |

JrrE
Teh B I o UM Teh ¢l § & 10 91d ¥ ¢ IR 91¢ ATl 3 3T a8
HIRFAT Fl ST 8 | I8 WA gC fob @i sie 3fa 3, #iex svan s

22WY E 10 99 o IAUA H 3 AT 3UY KA FASGA! qAT 91 I
JTRISRAT T <hINTT |

[fe=m 72 2 : e~2 = 0-13534]

AT Th R GG & oieh faT 98 T 2,50,000 T AUH WA il g KR
Y RN 1 PTAE 2 991 H T 25,448 Yo ohl ATTHh fohvd gRT TohaT ST 8 |
I BIEAE 20% Ffd a6 i X d N Il 7, Al DR i ATdldh hiFd

61 24
shifore | [fem T 7 (%j = 0-67253]
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33.

34.

35.

465-11

(a) Find all the points of local maxima and local minima of the

function :
flx) =— §x4 — 8x3 — ﬁx2 + 105.
4 2
OR

(b) Find the intervals in which the following function f is strictly
increasing or strictly decreasing :

f(x)=20-9x +6x> — x°.

(a) Let X denote the number of hours a Class 12 student studies

during a randomly selected school day. The probability that X can
take the values x;, for an unknown constant k’:

01 if X, = 0
PX=k) = kxi if Xi=10r2
k(5—xi) if X; =3or4
(1) Find the value of k.

(i1) Determine the probability that the student studied for at
least 2 hours.

(iii) Determine the probability that the student studied for at
most 2 hours.

OR
(b) A river near a small town floods and overflows twice in every

10 years on an average. Assuming that the Poisson distribution is
appropriate, what is the mean expectation ? Also, calculate the
probability of 3 or less overflows and floods in a 10-year interval.
[Given e~2 = 0-13534]
Amrita buys a car for which she makes a down payment of ¥ 2,50,000
and the balance is to be paid in 2 years by monthly instalments of

3 25,448 each. If the financer charges interest at the rate of 20% p.a, find
-24
the actual price of the car. [Given (%) = 0-67253]
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SECTION E

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

Case Study -1

36. On her birthday, Prema decides to donate some money to children of an

orphanage home.

If there are 8 children less, everyone gets ¥ 10 more. However, if there

are 16 children more, everyone gets ¥ 10 less.

Let the number of children in the orphanage home be x and the amount
to be donated to each child be T y.

Based on the above information, answer the following questions :

i) Write the system of linear equations in x and y formed of the given

situation. 1
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(i) W (1) ¥ T v fgs afienon Fer i g aHiem AX = B &

wq 4 faifRgu |
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37. TEA THg@ H, QUi N o TUHES @l 3Tha HgaqUl aidl & | 9&d1 N
T I°6 IHES &, a1 3 N | I I3 371 oGS HINgG &, af 36 N 1
Mg=0 UHES FEl Il 8 | 19 7 f6g3t A (0, 50), B(20, 40), C(50, 100),
D (0, 200) 3R E (100, 0) & T $S FaUdl (Rgeh FATHMAIST) H1 Th UH
TR R | 9 T T IR-g=s Iadl 3R ¢ 48 ¥aUdl | oF1 & | §9 94
W-g=o FaULl H Teh =Fa0d B x + 2y > 100.

Yy

M

D(0, 200)

150 +

100 + C(50, 100)
75 T

A(0, 50) Ry

25 T b
(20, 40)

| ] | | > X

Ol 920 40 60 80 E(100,0)
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(i1))  Write the system of linear equations, obtained in (i) above, in

matrix form AX = B. 1

(iii) (a) Find the inverse of matrix A. 2
OR

(b)  Determine the values of x and y. 2

Case Study - 2

37. In number theory, it is often important to find factors of an integer N.
The number N has two trivial factors, namely 1 and N. Any other factor,
if exists, is called non-trivial factor of N. Naresh has plotted a graph
of some constraints (linear inequations) with points A (0, 50), B (20, 40),
C(50, 100), D(0, 200) and E(100, 0). This graph is constructed using three
non-trivial constraints and two trivial constraints. One of the non-trivial
constraints is x + 2y > 100.

y
D(0, 200)
150 +
100 + C(50, 100)
Ry
75 T
A0, 50) Ry
o L /B
D (20, 40)
—— > X
O 20 40 60 80 E(100,0)
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Based on the above information, answer the following questions :

(1) What are the two trivial constraints ?
(i) (a) If Ry is the feasible region, then what are the other two
non-trivial constraints ?
(b) If R, is the feasible region, then what are the other two
non-trivial constraints ?
(iii) If Ry is the feasible region, then find the maximum value of the
objective function z = 5x + 2y.
Case Study -3
When observed over a long period of time, a time series data can predict
trends that can forecast increase or decrease or stagnation of a variable
under consideration. Such analytical studies can benefit a business for
forecasting or prediction of future estimated sales or production.
The table below shows the sale of an item in a district during
1996 — 2001 :
Year : 1996 | 1997 | 1998 1999 | 2000 | 2001
Sales (in lakh <) : 65 53 4-3 6-1 5-6 7-8
Based on the above information, answer the following questions :
i) Determine the equation of the straight-line trend.
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AT
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Ty : 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

S (F°000) | 114 | 130 | 126 | 144 | 138 | 156 | 164
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(a) Tabulate the trend values of the years and also compute

expected sales trend for the year 2002.

OR

(b)  Fit a straight-line trend by the method of least squares for

the following data :

Year :

2004

2005

2006

2007

2008

2009

2010

Profit (¥ ’000)

114

130

126

144

138

156

164
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