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TR 14311 %] Sigd HIaer] & 9o N ] dxed] d et B :

(i) 37 ¥97-97 4 38 ¥97 & | @yt 37 srAard &

(i) I8 J97-97 Qier @Usl 4 f[Ayifoq 8 — &, @&, M, 909 & /

(iii) @UE & H Yo7 G&I1 1 § 18 % Fglasedd q97 Jo7 G719 TF 20 14

Tq TP STYIRT UH-TF 3 & Yo7 & |

(iv) @8 @ H Jo7 &7 21 G 25 % 37fd T-ITT (VSA) FHR & g1-§1 371 & J97
&/

(v) @UE T H J97 T&IT 26 T 31 7% TY-IHIT (SA) FHR & AH-a17 3P & T77
&/

(vi) TS T T I97 &I 32 G 35 T FH-IIT (LA) IR & Gler-qier 37 & J97 & |

(vii) @UE &F H ¥o7 &I 36 & 38 YU IHeTIT RT WR-GR 37F & JoT
g1/

(viii) Y¥7-97 § @77 ey 737 571 7/ 8 | FEfd, @vs @ & 2 v 4, @S T & 2 !
4, @S 7 % 2 v 7 797 GUS & & 2 ¥ § HaRkF [ahcT F FIEe 597 T
g1

(ix) Popeiel BT IFIT afdad & |

@usg <h

39 @IS H FgIEAHeTT J 8, o974 Jeeh J97 1 379 1 & |

1. 33 100 = x (mod 7) &, A x T =[TH GTcHF A & ;

(a) 6 (b) 4
(¢) 3 d 2

2. 1frafiethi e d A, BH 50 m a1 10 Ghe A AR BT | A gRIEIS

T 7 T T e E R

(a) 90 The (b) 120 Uhe

(c) 190 Ushe (d) 200 The
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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper contains 38 questions. All questions are compulsory.
(it)  This question paper is divided into five Sections — A, B, C, D and E.

(iti) 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.

(iv) In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.

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

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

(vii) In Section E, Questions no. 36 to 38 are case study based questions carrying
4 marks each.

(viit) 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
2 questions in Section E.

(ix)  Use of calculators is not allowed.
SECTION A

This section comprises multiple choice questions (MCQs) of 1 mark each.

1. If 100 = x (mod 7), then the least positive value of x is :

(a) 6 by 4
(c) 3 d 2
2. In a kilometre race, A beats B by 50 metres or 10 seconds. The time taken

by A to complete the race is :

(a) 90 seconds (b) 120 seconds
(¢) 190 seconds (d) 200 seconds
465 ~N~~ Page 3 P.T.O.
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3. U Afed T 719 I URT % FTHSA 32 km o ST H 72T 91T % Hfdshet 14 km &

S, Tedsh M H 6 F AAT R, AT TRThI ITA R
(a) 2km/h (b) 1-5km/h
(c) 2.5 km/h (d) 225 km/h

4. IR _3x+17<-13%7,ar:
(a) x e (10, )

(c) X € (— oo, 10]

5. AT B3IUH A & fh AB = A 3 BA = B2, d B2 aUeR 2 :

(a) B
(c) I
6. aﬁA:Ef z}@wﬁﬁaﬂﬂ%’%ﬁ:

(a) x=0,y=5

(c) X=y

(b)  x € [10, )

(d xel[-10,10]

(b) A

d O

b) x=5,y=0

d x+y=0

7. xFag AW fmd fae fg 2, 1), (-3, 4) T (x, 5) W E, 2

(a) -4 (b) 4
() 2 d -2
465 ~N~~ Page 4
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3. If a man rows 32 km downstream and 14 km upstream in 6 hours each,
then the speed of the stream is :
(a) 2km/h (b) 1-5km/h

(¢) 2:5km/h (d) 225 km/h

4. If-3x+ 17 <—-13, then :
(a) x € (10, =) (b) xe[10, )

() x e (=0, 10] (d xel[-10,10]

5. If A and B are two matrices such that AB = A and BA = B, then B2 is

equal to :
(a) B (b) A
) 1 d O
5 x|, ) .
6. If A= [ } is a symmetric matrix, then :
y
(a) x=0,y=5 b)) x=5,y=0
(c) X=y d x+y=0

7. The value of x for which the points (2, — 1), (— 3, 4) and (x, 5) are collinear,

is :

(a) -4 (b) 4
(c) 2 d -2
465 ~N~~ Page 5 P.T.O.
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8. ?Jﬁx+y=8%,?ﬁxy<‘=ﬂ33lﬁﬁh_d'qqﬂ%:
(a) 12 (b) 16

() 20 d 24

9. BT fx)=xX x>0, NI AgEnEe, =R

(@) (=€) () (0,e)

(e) (O, 1) ) F, oo)
e e

10. J‘;dx TR

x + xlog x
(a) 1+logx+C (b) x+logx+C
(c) x log (1 + logx) + C (d log(1+logx)+C

11. I A T p = 4 + x 8, A 12 THIEAT h [oI5hT T IcUTah T SRR :
(@ 72 (b) 64

(0 76 (d) 46

12. 9% FA y = Ae3% + Be3x o HIId o faehel HHIHOT hl HIfE & :

(a) 1 (b) 2
(c) 3 d 4
465 ~N~~ Page 6
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10.

11.

12.

465

If x + y = 8, then the maximum value of xy is :
(a) 12 (b) 16

() 20 d 24

The function f(x) = xX, x > 0 is decreasing in the interval :

()  (—ose) ® (e
© (0, 1) @ [1, oo)
e e

.[ _ dx is equal to :

x + xlog x
(@) 1+logx+C (b) x+logx+C
(c) x log (1 + logx) + C (d log(1+logx)+C

If the supply function is p = 4 + x, then the producer’s surplus when

12 units are sold, is :
(a) 72 (b) 64

(c) 76 (d) 46

The order of the differential equation corresponding to family of curves

y = Ae3X + Be=5X is:

(a) 1 (b) 2
(c) 3 (d 4
~~~~ Page 7 P.T.O.
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14.

15.

16.

17.

18.

465

I I ST HT AT ‘m’ 8, AT P(r=0) 2 :

(a) em (b) em

() e (d m=

ST s foraes ufd Tmfia v, 98 # -

(a) & (b) | forare
() HIEX (d) 98-38w

e foremeff & t-test 3 forw, wdierm arferer t T g Tea 2

(a) t=Xx-p (b) t=

]

— U (d) t = X—U
S

(c) t=

feq e AT 15, 23, 28, 36, 41, 46 % foT 3affT glaT T 7
(a) 24,29, 35,41 (b) 22,28, 35, 41
©  22,29,35,41 (d) 24,28, 35,41

3ford TSt 3T 8% ATfveh, ST Wfer formmel wefora el &, fSr&r el sart 22 o e &,
TER: [(1.02)4 = 1.0824 Hifv)

(a) 816% (b) 795%
(c) 8:24% (d 856%

T x <3,y <2, x>0, y > 0% Aqd B z = 7x + by, T ATFAT AR :

(a) 21 (b) 10
(0 31 (d 37
~~~~ Page 8
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13. If‘m’is the mean of Poisson distribution, then P(r = 0) is given by :

(a) em (b) em

(c) e (d m—e
14. Normal distribution is symmetric about :

(a) variance (b) standard deviation

(e) mean (d) covariance

15. For a student’s t-test, the test statistic t is given by :

(@) t=Xx-p (b) t=

16. For the given values 15, 23, 28, 36, 41, 46, the 3-yearly moving averages

are :
(a) 24,29, 35,41 (b) 22,28, 35,41
(c) 22, 29, 35, 41 (d) 24,28, 35,41

17. The effective rate of return which is equivalent to nominal rate of 8% p.a.
compounded quarterly is : [Given (1-02)% = 1.0824]

(a) 816% (b) 795%
(c) 8:24% (d 85%

18. The maximum value of the function z = 7x + 5y, subject to constraints

x<3,y<2,x>0,y>0,is:

(a) 21 (b) 10
(c) 31 (d) 37
465 ~N~~ Page 9 P.T.O.
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Jo7 &I 19 3K 20 UHIT T T@ ERT J97 & 3R Jddh Jo7 HT 1 3%
8 1 3 B 15T 7Y & o 0% B! SifismeT (A) 79T @R H 7% (R) GRT SHfa b T
& | §7 571 & &E] I 14 3¢ T il (@), (b), (c) 3R (d) 4 & FTH 1T |

(a)  3THeH (A) 3R Th (R) THI T&1 & 3R Teb (R), ANMHAA (A) i F&l
SITEIT hidl © |

(b)  3THHH (A) 3R Tk (R) GHI Tl &, Tg doh (R), BT (A) i T&l
e T L 7 |

(c) 3 (A) TEl 3 Wg doh (R) TeTd & |
(d) AU (A) TToTd & g dh (R) Tl § |

19. 377@787_277(A): Wy=2x2—5x%ﬂﬁﬁaﬁx=—1ﬂw-1%l

7% (R) : Ty = flx) & AT H g (0, p) W &
dy _
(x—a)+(&)(a’ﬁ).(y—ﬁ)—0%|

20. HHYT (A): AR A B 3 H TH A AT & AN |adj A| = 1448, a1 |A|
HAA +12 2 |
7% (R) : I A T FHFANE AEE § MEH FE o7, d@r
ladjA| = |A|™ 1,

Qs @

57 GUE T 37fd TY-FHIT (VSA) FHR & J97 &8, 977 F9% &2 37% & |

21. (%) mrﬁremg X — 2"3‘1 >1,x € W &I & J1d shiteT |

AT

(@) wﬁsﬁr—§<—§+1s§,xememaﬁﬁm

465 ~N~~ Page 10
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Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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).

(e) Assertion (A) is true but Reason (R) is false.
(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) : The slope of the normal to the curve y = 2x2 — 5x at

x=-1is-1.
Reason (R): The slope of the normal to the curve y = f(x) at point («, )
. dy
b - - .(y-p)=0.
is given by (x — o) + (dxj(a, ) (y-B)

20. Assertion (A) : If A is a square matrix of order 3 such that |adj A| = 144,
then the value of |A| is + 12.

Reason (R): If A is an invertible matrix of order n, then
ladj A| = |A|™L

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

21. (a) Solve the inequality :

3 _2X—1

- X >1,xeW
5 3
OR
(b)  Solve the inequality :
_2 <2 +lsg,xeR
3 3 3
465 ~N~~ Page 11 P.T.O.
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22, ITIE {—1 1 0 } 1 e GHTHT qT U fared e fig 31 o A & 4
-1 0 1

fafau |

23. (%) 2 foar 2 & o ot gro aame e O A @ 29 WO B § | W 5 %
T & WTRiehdT J1d Shifere i3 100 U=t & e Ufehe & &g ft Gy T &7 |

(feg e=2 =0-14)
arora
(@) afe foret et =) X o1 amek e /3 R, @ P (X > 0) T it |
[e=3 = 0.05 <]

24. T T WWE ATH T 1000 F FHAT YA, ST IHT TohT I T, T GAHE Hed J1q
SHITST STatfeh it 0T 8% aATMNeh T & it :HTET SIS TIAT € |

25. T AR, S a1 Y ueet @iel T off, %1 e 10% it S & STaee et e | A
$HHT I I T 97,200 7, T :

(1)  THH1 3 I A1 HT A T hIST;
(i) 3918 q, el I WA 715 off, J1l i |

TUe T
39 GUE 7 TG-IFT0T (SA) FHR & To7 5, o780 598 & 3 3IFH & |
26. HTaRad i U Raes NUHT 998 & &9 § 55

Teh DI 4 W s SATST T < STl © | Toh fod # s afredt SATiSat aom =t <t
HATIHA HEAT 24 § | Th IS a4 H 1 5T T TF = 9 7 30 e 1 & | o
fo o sTfiepad 16 5 Iueed € | AT T BT W T 300 TUT T = W T 190
AT BT &, A Sfehan o o fore ufafes # oS ST e sffoat qem == o de
1 HIfT |

465 ~N~~ Page 12
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22, Write the matrix |[-1 1 0 | as a sum of a symmetric and a skew
-1 0 1

symmetric matrix.

23. (a) It is given that 2% of screws manufactured by a company are
defective. Using Poisson distribution, find the probability that a
packet of 100 screws contains no defective screw.

(Given : e2 = 0-14)
OR

(b) If the standard deviation of a Poisson variable X is /3, then find
P (X > 0). [Use : e3 = 0-05]

24. Find the present value of a sequence of payments of ¥ 1000 made at the

end of every 6 months and continuing forever, if money is worth 8% per

annum compounded semi-annually.

25. The value of a machine purchased two years ago, depreciates at the
annual rate of 10%. If its present value is ¥ 97,200, find.

i) its value after 3 years;

(i1)  its value when it was purchased.

SECTION C

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

26. Formulate the following problem as an LPP :
A small firm manufactures gold rings and chains. The total number of
rings and chains manufactured per day is at most 24. It takes 1 hour to
make a ring and 30 minutes to make a chain. The maximum number of
hours available per day is 16. If the profit on a ring is ¥ 300 and that on
a chain is ¥ 190, find the number of rings and chains that should be

manufactured per day, so as to earn the maximum profit.

465 ~N~~ Page 13 P.T.O.
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27. U Ak Ush 919 ol o 51 | 5 fordt gfd & <Y =17 9 < HohdT © | 39 910 6
SIferhet ST # €T 9 TRt ST & < AT SH ST & | 9T 3h1 < 14 I |

28. T o H 50 M STE & | 36H W 5 ST S HebTer L 3weht S8 5 et a1
foam ST 2 | =% foram ofit 9R o e STt @ | Sifi e % arg e & foRae
SE &= 2 ? [(0-9)5 = 0-59049 =ifom]

AT

1000 et HT TH Qg H A, B 99T C I SHAIT: GHT, Tdl T97 SISt o oo fHerd |
Ife A, B 100 T T 8@ g a7 B, C 1 100 MT T &qar e, A A ¥ C ot fopear
e & 8T ?

29. U IAMNAG [eent 9 IR IBTAT 7T | T 36 ITH S Sh TTiRiekar JTd hifeT]
() QU IR YE AT
(i)  oH 9 T I IR 9 3T
(iii)  STFrRaH 4i= IR 9 3THT
T

WHT T ATl I MU fod 7 U At g Sefifars oe | @ Ta Hel sht e
X 21X %GR 9T T x; T ITRIehdTd T &9 3 €, STt k Tk 319Td ST ® |

02, qﬁxi =0
P(X=Xi)= kXi’ aﬁxi=1319]'5ﬂ2
k(5 —xj), Wﬁ‘(xi =3

0, AT

(i)  kHTHE FG hINT

(i) PX=2),PX=>2)da P(X < 2) I T |

465 ~N~~ Page 14
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27. A person can row a boat at 5 km/h in still water. It takes him thrice as

long to row upstream as to row downstream. Find the rate at which the

stream is flowing.

28. 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 four more times.
What is the amount of juice left in the container after final replacement ?

[Take (0-9)° = 0-59049]
OR

In a 1000-metre race, A, B and C get Gold, Silver and Bronze medals
respectively. If A beats B by 100 metres and B beats C by 100 metres,

then by how many metres does A beat C ?

29. A fair coin is tossed 9 times. Find the probability of getting.
1) exactly 5 tails;
(i1)  atleast 5 tails;

(111) at most 5 tails.

OR

Let X denote the number of hours a person watches T.V. during a
randomly selected day. The probability that X can take the values x;, has

the following form, where k is some unknown constant.

02, if x; =0
kXi, if X| = lor 2
k(5—Xi), lf Xi =3

0, otherwise

P(X=x,) =

(1) Find the value of k.
(11) Find : PX =2), P(X >2) and P(X < 2).
465 ~N~~ Page 15 P.T.O.
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30. THUETH 2000 forenfean 3 v foram | 37 g ured fohy T et T sieT THET
(normal) & fSTehT ATERr 30 @2 e fararedT 6-25 2 | Tohae fermfelan o1 fe Sfsp o9

FT ST R
() 20340 Fd=
(i) 259FH

[P(0 < z < 1-6) = 0-4452, P(0 < z < 0-8) = 0-2881 T

31. Tordll 318X o Uk &1 o 18 Tormfelat & U &g & 1Q's T ATET 95 TTIT T, T Wi
forare 10 WrIT T, SteIfer W8T % Ueh 31 & o 12 frenfef & w9 & [Q's T J1ed
100 WTT 7T G Fofent #ieh foreret 8 ot | e hifSre fop = 5 @t foramfafait & wgt
% IQ's T, 1% TreiehaT o WL O, AT AR | [tog(0-01) = 2763 T

LCLCR>)

TS 4 ST (LA) PR F I & | TIF I H 5 3Ah 1 |

32, (x) T BT FH x 3 P RT3 I B A0 = b § Fréere e 1 Frere

FEAH R |
STaT

(b) T %H o Tl AT et T HITT et

X3

C(x) = 5 —7x2+111x+50TqITx =100 —p

TR |

() x % 9a1 & e Toed Fei 1 hITT |

(i) x % TSI & e ATH e P 1 HIFT |

(iii) 3TTreRaH AT ITEAT x T AT JTd HIFT |

(iv) ¥ T 73T hT SIS TIohL ST AT T 8 2

465 ~N~~ Page 16
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30. 2000 students appeared in an examination. Distribution of marks is

assumed to be normal with mean 30 and standard deviation 6-25. How

many students are expected to get marks
1) between 20 and 40 ?
(i1) less than 257

[Use: P(0 <z<1.6) =04452, P(0 <z <0-8) = 0-2881]

31. The mean of IQs of a group of 18 students from one area of a city was
found to be 95 with a standard deviation of 10, while the mean of IQs of a
group of 12 students from another area of the city was found to be 100
with a standard deviation of 8. Test whether there is a significant

difference between the IQs of two groups of students at 1% level of
significance. [Use : t54(0-01) = 2-763]

SECTION D

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

X3

32. (a) Determine for what values of x, the function f(x) = x4 — 3 1S

strictly increasing or strictly decreasing.
OR

(b) A firm has the following total cost and demand functions :

X3

Cx) = 5 —7x2+111x+50and x =100 —p

(i) Find the total revenue function in terms of x.
(i1) Find the total profit function P in terms of x.
(iii) Find the profit maximizing level of output of x.

(iv) What is the maximum profit, taking rupee as a unit of

money ?

465 ~N~~ Page 17 P.T.O.
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33. (a) TUH &HUT T T 1,00,000 F R0 & {0 worenes [ (sinking fund) T
forwfor foparm ST 4 o # g B & | 38 ffer o for e o % st | At B
2 | I ifies e s iy Jra FfSe Safr st i @€ 18% a1 |
[(1-18)4 = 1.9388 ST

AT

(b) U HH A T W T 7,40,000 H 1 A, 2020 T G TAT 36F M W
T 60,000 T fohT | SHH! ATHIE 3T 5 I8 SFATA A T3 8 | 5T o A H
THHT AR A T 40,000 AT & | TN ST (FeTgTH) TIRT T4
AN (TTIBTH) hT T 1 T |

34. TS ARk T 10,00,000 HT T T 6% a6 G I AT & ST(ch AT HITHeh G
BT & | 3O 39 0T I 15 TN GH HIGe [Tl § o b 0T foralT | k!
.un.31E. (EMI) 3 forfr & gma hifsrg -

() sy,
(i)  wed s fafra

Rard: (1.005) 7180 = 0.4074824]

35. Tk T3 hl Toh A% TX a1 T Yo shY &iehl shl TE@MT & | I8 JEcloh Tcdeh SHHT:
6 cm AT 4 cm HIET & TAT Tk T W HAIM: 1 kg qAT 1% kg 2 | I 96 cm AT

& T AR 21 kg W TE L HHAT & | e T SATRIHTH TEdoh 3T ATE 36k g
ST eI 3 JEdiehi shi RIewh TX fohEl SRR T@T ST ? 38 Toh (Raeh ST §E & &9
T ferfa qor Ao grT gt shifeg |

465 ~N~~ Page 18
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33. (a) A company establishes a sinking fund to provide for the payment of

T 1,00,000 debt, maturing in 4 years. Contributions to the fund are

to be made at the end of year. Find the amount of each annual

deposit if interest is 18% per annum. [ Use (1-18)* = 1.9388]

OR

(b) A firm bought a machinery for ¥ 7,40,000 on 15t April, 2020 and

T 60,000 is spent on its installation. Its useful life is estimated to

be of 5 years. Its scrap value at the end of 5 years is estimated to

be ¥ 40,000. Find the amount of annual depreciation and the rate

of depreciation.

34. A person takes a housing loan worth ¥ 10,00,000 at an interest rate of
6% p.a compounded monthly. He decided to repay the loan by equal
monthly instalments in 15 years. Calculate the EMI, using
(1) flat rate method,

(i1)  reducing balance method.

—180

[Given : (1-005) = 0-4074824]

35. A library has to accommodate two different types of books on a shelf. The
books are each 6 cm and 4 cm thick and each weighs 1 kg and 1% kg
respectively. The shelf is 96 cm long and can support a weight of atmost
21 kg. How should the shelf be filled with the books of two types in order
to include the greatest number of books ? Formulate it as an L.P.P and so

solve it graphically.

465 ~N~~ Page 19 P.T.O.
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LCLCHS
TGS T 3 G979 8 ST Toh JohioT 378997 STITRA B | IdF T F 4 HF 8 |
TRTOT 37eTT-1

36. U foramerd @ Afdes qodi % AU W WEhT o7 % forg 10 feranfoft skt =am mm o
378 ol i ST T | U o 6 W Wed i STel ol T T, GE T o $HHER
T S 1 HHA ST ol T 7T QT e a7 5 Gefeh qefT AT forarmfefat =t v
T | U S o ferenfeiat oAt He o g i qat T o ferafefa At den 7 S w
13 SITH BT & Selfeh T&el q°T GHL M shl el WA, <fEL ol shi WA & 9% T
ST | HSM,G@(WWH’?’?W@WW: X, y?‘MTzFﬁﬂ'Sf%l

SR % HATIR W - o I AT

(a) YRR o oI ST Tehe et WRaehs wefisor fsm =t ftfiaw | 1

(b)  TUTIhi T TR (A) FafaT | 1

(© (1) TS A% Tl % He@e! H1 A8 [hay | 2
AT

(¢ (i) Yk ot | ferenfdat <Y wea gra i | 2

ThI0T 3TeqTT-2

37. U HUHT I8 e Hdt & foh foret foriy Seute <Y =1e et st ® i forshy stfrenam
Bl & o 4! TTT ST 1T Hod 7 o feam SITe | aivoaeaey, fosht & JTe e
& H ST € S fofeh d1el 3eUTE shi HedT gell €, I€ Ueh Iwelai foig T ug=rell & oo
o i & | Tetea &1 e y = 40,00,000 — (x — 2000)2 FRT ST ST HhaTl 7, &l
y T TSI & TAT x forehet aTet 3eaTeH ohl STl ax1iaT & |

ST o TR T 79T o6 I i

(a) T IR o 3eurg hi foha sohmeart S W 1firshan Tsrea W BT 2 | 2

(b) 38 3ATereha Toreal i T foreft 2 2 1

(c) 2500 SHTAT she UK fohe T TSTEal JTCd BT 2 1
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SECTION E

This section comprises 3 case study based questions of 4 marks each.
Case Study -1

36. 10 students were selected from a school on the basis of values for giving
awards and were divided into three groups. The first group comprises
hard workers, the second group has honest and law abiding students, and
the third group contains vigilant and obedient students. Double the
number of students of the first group added to the number in the second
group gives 13, while the combined strength of the first and the second
group is four times that of the third group. Assume that x, y and z denote
the number of students in first, second and third group respectively.

Based on the above information, answer the following questions :

(a)  Write the system of linear equations that can be formulated from

the above described situation. 1

(b)  Write the coefficient matrix, say A. 1

(c) (i) Write the matrix of cofactors of every element of matrix A. 2
OR

(c) (ii)) Determine the number of students of each group. 2

Case Study - 2

37. A company notes that higher sales of a particular item, which it
produced, is achieved by lowering the price charged. As a result, the total
revenue from the sales at first rises as the number of units sold increases,
reaches the highest point, and then falls off. The pattern of revenue is
described by the relation y = 40,00,000 — (x — 2000)2, where y is the total
revenue and x is the number of units sold.

Based on the above information, answer the following questions :

(a)  Find what number of units sold maximizes total revenue. 2
(b)  What is the amount of this maximum revenue ? 1
(¢)  What would be the total revenue if 2500 units were sold ? 1
465 ~N~~ Page 21 P.T.O.
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ThI0T 3TeqT1-3

38. fAFT stieng, S TmHior, STt qu SU-3redt AR Shi ufrerdar gvia 8 e ure T ww
I=d TIIE T $AE HT FARME R |

CL) pIEily) e 3U-TTE
2016 3 9 9
2017 6 18 17
2018 9 21 23
2019 16 29 29
2020 24 38 40
SYUTh o TR O+ T o 3T AT
(a)  etor formfRit o foru, =pam st arett ot & wva-wen g2 9 hifvT | 2
3AYAT
TRt WA o T, = Tt et forfer § SRe-4ET 98 1 Shitorg | 2
(b) S THIHT & FAT A a9 2021 o foT¢ Ired) ot o forw wiersgaoft s g 2 1

(¢) o oHteRtor o TT & a9 2021 o fore weior ot o forw wierseraoft s/ 2 2 1
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Case Study -3

38. The following data shows the percentage of rural, urban and sub-urban

Indians who have high speed internet connection at home.

Year Rural Urban Sub-urban
2016 3 9 9
2017 6 18 17
2018 9 21 23
2019 16 29 29
2020 24 38 40

Based on the above information, answer the following questions :

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

rural students.

OR

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

urban Indians.

(b)  What is the forecast for the year 2021 for urban group using trend

equation ?

(¢)  What is the forecast for the year 2021 for rural group using trend

equation ?

465 -~~~
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior Secondary School Supplementary Examination, July- 2023
APPLIED MATHEMATICS PAPER CODE 465

General Instructions: -

1

You are aware that evaluation is the most important process in the actual and correct assessment of
the candidates. A small mistake in evaluation may lead to serious problems which may affect the
future of the candidates, education system and teaching profession. To avoid mistakes, it is requested
that before starting evaluation, you must read and understand the spot evaluation guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public in
any manner could lead to derailment of the examination system and affect the life and future
of millions of candidates. Sharing this policy/document to anyone, publishing in any magazine
and printing in News Paper/Website etc may invite action under various rules of the Board and
IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be done
according to one’s own interpretation or any other consideration. Marking Scheme should be strictly
adhered to and religiously followed. However, while evaluating, answers which are based on
latest information or knowledge and/or are innovative, they may be assessed for their
correctness otherwise and due marks be awarded to them. In class-XII, while evaluating two
competency-based questions, please try to understand given answer and even if reply is not
from marking scheme but correct competency is enumerated by the candidate, due marks
should be awarded.

The Marking scheme carries only suggested value points for the answers.

These are in the nature of Guidelines only and do not constitute the complete answer. The students
can have their own expression and if the expression is correct, the due marks should be awarded
accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on the
first day, to ensure that evaluation has been carried out as per the instructions given in the Marking
Scheme. If there is any variation, the same should be zero after deliberation and discussion. The
remaining answer books meant for evaluation shall be given only after ensuring that there is no
significant variation in the marking of individual evaluators.

Evaluators will mark ( ) wherever answer is correct. For wrong answer CROSS X’ be marked.
Evaluators will not put right (v') while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded for
different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and encircled.
This may also be followed strictly.

In Q1-020, if a candidate attempts the question more than once (without canceling the previous
attempt), marks shall be awarded for the first attempt only and the other answer scored out
with a note “Extra Question”.

10

In 021-038, if a student has attempted an extra question, answer of the question deserving
more marks should be retained and the other answer scored out with a note “Extra Question”.
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11 No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

12 A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

13 Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every day
and evaluate 20 answer books per day in main subjects and 25 answer books per day in other subjects
(Details are given in Spot Guidelines). This is in view of the reduced syllabus and number of
questions in question paper.

14 Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

e Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is correctly
and clearly indicated. It should merely be a line. Same is with the X for incorrect answer.)

e  Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

15 While evaluating the answer books if the answer is found to be totally incorrect, it should be marked
as cross (X) and awarded zero (0) Marks.

16 Any un assessed portion, non-carrying over of marks to the title page, or totaling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as also
of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated that the
instructions be followed meticulously and judiciously.

17 The Examiners should acquaint themselves with the guidelines given in the “Guidelines for spot
Evaluation” before starting the actual evaluation.

18 Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the title
page, correctly totaled and written in figures and words.

19 The candidates are entitled to obtain photocopy of the Answer Book on request on payment of the
prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are once
again reminded that they must ensure that evaluation is carried out strictly as per value points for
each answer as given in the Marking Scheme.

2
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MARKING SCHEME
MATHEMATICS (Subject Code-241)
(PAPER CODE: 465)

Q. No EXPECTED OUTCOMES/VALUE POINTS Marks
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
1. If 100 = x (mod 7), then the least positive value of x is :
(a) 6 (b) 4
(c) 3 (d) 2
Ans. | (d)2 1
2. In a kilometre race, A beats B by 50 metres or 10 seconds. The time taken
by A to complete the race is :
(a) 90 seconds (b) 120 seconds
(¢) 190 seconds (d) 200 seconds
ANs. | (¢) 190 seconds 1
3. If a man rows 32 km downstream and 14 km upstream in 6 hours each,
then the speed of the stream is :
(a) 2 km/h (b) 1-5 knvh
(c) 2-5 kmv/h (d) 225 kmv/h
Ans. | (b) 1.5 km/h 1
4. If—3x + 17 < =13, then :
(a)  x e (10, o) (b)  x e [10, o)
(c) X € (—oo, 10] (d) xel[=10,10]
3
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Ans. | (a) x € (10,) 1

S. If A and B are two matrices such that AB = A and BA = B, then B2 is
equal to :
(a) B (b)y A
() 1 (d O
Ans. | (a)B 1
6. 5 x
If A= 0 is a symmetric matrix, then :
y
(a) x=0,y=5 (by x=5,y=0
(c) X=y (d x+y=0
Ans. [ (C)x=1y 1
7. The value of x for which the points (2, — 1), (= 3, 4) and (x, 5) are collinear,
is:
(a) —4 (b)y 4
(c) 2 (d) -2
Ans. | (a) —4 1
8. If x + y = 8, then the maximum value of xy is :
(a) 12 (b)y 16
(c) 20 (d) 24
Ans. | (b) 16 1

4
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9. The function f(x) = xX, x > 0 is decreasing in the interval :
(©) (0, 1] @ |2.)
e e
ANS- 1 (9) (0.9 !
10. 1
.[— dx is equal to:
X + xlog x
(a) 1l+logx+C (b) x+logx+C
(c) x log (1 +logx) + C (d) log(1+logx)+C
Ans. | (d)log(1+1logx) + C 1
11 If the supply function is p = 4 + x, then the producer’s surplus when
12 units are sold, is :
(a) 72 (b) 64
() 76 (d) 46
Ans. | (a) 72 1
12. The order of the differential equation corresponding to family of curves
y = Ae3X + Be—3X s :
(a) 1 (by 2
(c) 3 (d)y 4
Ans. | (b)2 1
13. If ‘m’ is the mean of Poisson distribution, then P(r = 0) is given by :
(a) e—nl (b ) elll
(c) e (d) m*®

5
Get More Learning Materials Here : & m @& www.studentbro.in



Ans. | (a)e™ 1

14. Normal distribution is symmetric about :
(a) variance (b) standard deviation
(c) mean (d) ecovariance
Ans. | (c) mean 1
15. For a student’s t-test, the test statistic t is given by :
(a) t=%—p b) t=2
S
(@ t==—F @ t===H
S S
Jyn—1
AnNS. @d)t= 7;” 1
n-1

16. For the given values 15, 23, 28, 36, 41, 46, the 3-yearly moving averages

are :
(a) 24,29, 35, 41 (b) 22,28, 35,41
() 22,29, 35,41 (d) 24,28, 35, 41
Ans. | (c) 22, 29, 35, 41 1
17. The effective rate of return which is equivalent to nominal rate of 8% p.a.

compounded quarterly is : [Given (1-02)% = 1.0824]

(a) 8-16% (b)y 795%
(c) 8-24% (d) 8%
Ans. | (c) 8.24 % 1

6
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18. The maximum value of the function z = 7x + By, subject to constraints
x<3,y<2,x20,y20,is:

(a) 21 (b) 10
(c) 31 (d) 37
Ans. | (c) 31 1

Questions number 19 and 20 are Assertion and Reason based questions carrying
1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (¢) 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 no#
the correct explanation of the Assertion (A).

(e) Assertion (A) is true but Reason (R) is false.

(d) Assertion (A) is false but Reason (R) is true.

19. Assertion (A) : The slope of the normal to the curve y = 2x2 — 5x at

x =-11s-1.
Reason (R):  The slope of the normal to the curve y = f(x) at point (a, B)

is given by (x —a) + (ﬂ) .(y=p)=0.
dx /(a, B)

Ans. | Both (A) and (R) are false, so 1 mark may be given to all who attempted 1

20. Assertion (A) : If Ais a square matrix of order 3 such that |adj A| = 144,

then the value of |A| is + 12.

Reason (R): 1If A 1is an invertible matrix of order n, then
ladj A| = |A|"1.
Ans. | (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the 1
correct explanation of the Assertion (A).
SECTION B

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

21(8). | Qolve the inequality :

3 2X —
—X—X—1>1,XEW
5 3

.
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Ans. |3, _2x1_ 4
5 3 1
= 9x—-5(2x—-1)>15 .
Solving we get, x < —10 72
Solution set is @ 72
OR
21(b). | Solve the inequality :
2 3
——<——+1<—-,xeR
3 3 :
Ans. | _%2__* 2
<37t 1< 3
3 3 3
L 1_x_5 1
373 3
=>1<x<5 1
Solution set is [1,5)
22. 7 -3 -3
Write the matrix |[—1 1 0 | as a sum of a symmetric and a skew
-1 0 1
symmetric matrix.
ANS. 7 -3 -3 L, [7 -1 -1 .
letA=|-1 1 0o|=A=|-3 1 0 72
-1 0 1 -3 0 1
7 =2 =2 0 -1 -1
_A+A _A-A o+
P—2 —[—2 1 OlandQ—2 —[1 0 0]
-2 0 1 1 0 0
So, P! = P = symmetric, Q' = —Q = skew symmetric
aad aal 7 =2 =2 0 -1 -1
A=—+ =-2 1 O|+ |1 O 0 Yo
2 2
-2 0 1 1 0 0
23(3)- | 1t is given that 2% of screws manufactured by a company are
defective. Using Poisson distribution, find the probability that a
packet of 100 screws contains no defective screw.
(Given : €72 = 0-14)
Ans.

Let p be the probability that the screw is defective

8
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Thenp = % Heren = 100

Som=np=2 1

Let X denote the number of defective screws in a packet of 100 screws.
Then X follows the probability distribution as

PX=r)=e ™™ +=012..

r!

0
P(no defective screw) = P(X = 0) = e ™™ - = ¢™2 = 0.14 1

OR
23(b). | If the standard deviation of a Poisson variable X is +/3, then find

P (X > 0). [Use : e3 = 0.05]
Ans. | Let X follows Poisson distribution with parameter m

Then Variance = m = (v/3)2 = 3 72

“P(X=71)= e—m’:—f - e—3§,r —01,2..

Hence P(X >0)=1-P(X=0)=1-e"3=1-10.05=0.95 1%
24, Find the present value of a sequence of payments of £ 1000 made at the

end of every 6 months and continuing forever, if money is worth 8% per

annum compounded semi-annually.

ANS. | The given annuity is a perpetuity of first type in which
R =X1000andr = g% = 4% per half year
1
S0, i = — = 0.04
100
Present value = P = X = 2% = 25000 1
i 0.04
Hence the present value is X 25000
25.

The value of a machine purchased two years ago, depreciates at the

annual rate of 10%. If its present value is ¥ 97,200, find.
(1) its value after 3 years;

(i1) its value when it was purchased.

Ans. | Given P =%97,200,r = 10% pa= i =-—= 0.1

100
(i) Value after 3 years = Present value x (1 — 0.1)3

9
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=3%97200(0.9)3

= %70858.80 1
(i) Present value = value 2 years ago x (1 — 0.1)?
= 97200 =Value 2 years ago X (0.9)?

= Value 2 years ago = X % =3120000 1
SECTIONC
This section comprises of Short Answer (SA) type questions of 3 marks

each.

26. Formulate the following problem as an LPP :

A small firm manufactures gold rings and chains. The total number of

rings and chains manufactured per day is at most 24. It takes 1 hour to

make a ring and 30 minutes to make a chain. The maximum number of

hours available per day is 16. If the profit on a ring is T 300 and that on

a chain is ¥ 190, find the number of rings and chains that should be

manufactured per day, so as to earn the maximum profit.

Ans. | Let x and y denote the number of rings and chains respectively

Maximize Z =300 x + 190 y 1

Subject to constraints
x+y<24
x+7<16

x,y=0

27. A person can row a boat at 5 km/h in still water. It takes him thrice as
long to row upstream as to row downstream. Find the rate at which the
stream is flowing.

Ans. | Let the rate at which the stream is flowing be x km/h and let the
distance covered by the boat be y km

According to question,

B 2
5+4x  5-x

=35—-x)=5+x

= x =25 1

Thus, the stream is flowing at the rate of 2.5 km/h

10
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28(a). | 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 four more times.
What is the amount of juice left in the container after final replacement ?
[Take (0-9) = 0-59049]

Ans. | Total juice in the container = 50 litres

Juice taken out =5 litres

No. of times process repeated = 5

Amount of juice in container after final replacement

“so(1-3) :
50
=29.52 litres 1
28(Db). In a 1000-metre race, A, B and C get Gold, Silver and Bronze medals
respectively. If A beats B by 100 metres and B beats C by 100 metres,
then by how many metres does A beat C ?
ANS. A beats B by 100 metres, means A travels 1000 metres in the same
time in which B travels 900 metres.
B beats C by 100 metres, means B travels 1000 metres in the same time
in which C travels 900 metres.
~A:B=10:9 1
B:C=10:9
= A:B:C=100:90:81 1
So, A travels 100 metres and in the same time C travels 81 metres
Thus, A beats C by 190 metres 1
29(a).

A fair coin is tossed 9 times. Find the probability of getting.
(1) exactly 5 tails;
(11) at least 5 tails;

(111) at most 5 tails.

11
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ADS. Repeated tosses of a fair coin qualify as Bernoulii’s trials
Let X denote the number of trails in an experiment of such trials and
hence is the binomial distribution

Her8n=9,p=%andq=1_%=%

9
(a) P(exactly 5 success) = P(X = 5) = 9.,.p°q* = 9¢, G)

_ 63

" 256
(b) P(at least 5 successes) = P(X = 5)

9
- (%) [9C5 + 9C6 +9¢, + 9Cs + 9C9] 1

_ 25 _ 1

T 512 2
(c) P(at most 5 successes) = P(X <5)=1—-P(X >5)

1

9
= 1 - (E) [9C6 + 9C7 + 968 + 9C9]

130 _ 382 _ 191

=1-==22

512 512 256

OR

29(b). Let X denote the number of hours a person watches T.V. during a
randomly selected day. The probability that X can take the values x;, has
the following form, where k is some unknown constant.

0-2, it x;=0

kx;, if x;=1or2
k(b—x;), ifx;=3

0, otherwise

PX=x;) =

1) Find the value of k.
(i1) Find : PX =2), P(X > 2) and P(X < 2).

AnSs.

X; 0 1 2 3 otherwise
P(x;) =p; | 0.2 k 2k 2k 0 Yo
() As Y, p; = 1, we have
0.2+k+2k+2k=1
=5k=0.8 > k=0.16 1

12
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(i) P(X = 2) = 2k = 0.32 Y5

P(X >2)=2k+2k=0.64 Y
P(X<2)=0.2+k+2k=0.68 Y
30. 2000 students appeared in an examination. Distribution of marks is

assumed to be normal with mean 30 and standard deviation 6-25. How

many students are expected to get marks
(1) between 20 and 40 ?

(i1) less than 25 7

[Use: P(0<z<1-6)=0-4452, P(0 <z < 0-8) = 0-2881]

Ans. Let X denote the marks of the student.
Mean (u) = 30,S.D (0) = 6.25
X—u X-30
Z = =
o 6.25
(i) When X = 20,Z = —1.60 Ys
When X =40,Z =1.60 Y
~ P20 <X <40) = P(-1.60 < Z < 1.60)
=P(-1.60<Z<0)+P(0<Z<1.60)
=2P(0 < Z < 1.60)
=2x0.4452 = 0.8904
Thus, out of 2000 students, the expected number of students getting marks
between 20 and 40 = 2000 x 0.8904 = 1780.8 or 1781 1
(i) When X = 25,Z = —0.80
So,P(X<25)=P(Z<-0.8) =P(Z>0.8)
=P(Z=0)—P(0<Z<0.8)
=0.5-0.2881 =0.2119
Thus, out of 2000 students the expected number of students getting marks less
than 25 = 2000 x 0.2119 = 423.8 or 424 1

31. The mean of 1Qs of a group of 18 students from one area of a city was
found to be 95 with a standard deviation of 10, while the mean of 1Qs of a
group of 12 students from another area of the city was found to be 100
with a standard deviation of 8. Test whether there is a significant

difference between the IQs of two groups of students at 1% level of
significance. [Use : t55(0-01) = 2-763]

Ans. Heren, = 18,x = 95,s; = 10 and

n, =12,y =100,s, = 8

13
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s = nys12+nys?  [18x10%2+12x82
e nitny-2 18+12-2

2568
’? =9.58 1%

Let Hy= no significant difference between 1Qs of two group of students
H = significant difference between 1Qs of two group of students
The test statistic ‘t’ is

x=y nqin
t = Yy X , 1n2
S nq{t+ny

_95-100  18x12 5 5 g3 — _1.398
9.58 \/ 18+12 958 1

= |t| = 1.398

The test statistics t follows student’s t-distribution with n = 18 + 12 — 2
i.e., 28 degrees of freedom

At 1% level of significance, we have t,5(0.01) = 2.763

As 1.398 < 2.763, null hypothesis is accepted

Hence, there is no significance difference between 1Qs of two groups Y

SECTION D
This section comprises of Long Answer (LA) type questions of 5 marks
each.
32(a). <3

Determine for what values of x, the function f(x) = x4 — 3 is

strictly increasing or strictly decreasing.

ANS. f(x) =x4—x—33=>f’(x) =4x3 —x? = x?(4x— 1)
f’(x):O=>x:0,i 1
Thus, critical points divide R into three parts
X<0,0<x<7,x>7 Y2
When x < 0, f'(x) is —ve
~ f(x) is strictly decreasing for x < 0 1

When 0 < x < %,f’(x) is +ve

~ f(x) is strictly increasing for x < 0 1
Whenx>i,f’(x) is —ve 1
~ f(x) is strictly decreasing for x < 0
Hence f(x) is strictly increasing on (% oo) and strictly decreasing on
1
(=e=0)u(0) z
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OR

32(b). A firm has the following total cost and demand functions :

X3

C(x) = 5 " 7x2 4+ 111x + 50 and x = 100 — p

(i)  Find the total revenue function in terms of x.
(i) Find the total profit function P in terms of x.
(iii) Find the profit maximizing level of output of x.

(iv) What is the maximum profit, taking rupee as a unit of
money ?
Ans. _x 2 _ i —
HereC—?—7x +111x+50andx =100 —pie,p =100 — x

(i) R, the revenue function is
R = px = (100 — x)x = 100 x — x> Yy
(i) Profit function P(x) = R(x) — C(x)

3
= (100 x — x2) — ("?— 7x% + 111x + 50)

=—§+6x2—11x—50 1
(iii) 2> = —x% + 12x — 11 &
For P to be maximum,Z—:z 0=x=1,11 1
%=—2x+12>0atx=1and<0atx=11

Thus P is maximum when x = 11 1
Hence, the profit maximising level of output is 11 units
(iv) Maximum profit = [P(x)],=11

3
- —% +6(11)2 —11(11) — 50

=111.33 or 111 !
33(a). A company establishes a sinking fund to provide for the payment of
Z 1,00,000 debt, maturing in 4 years. Contributions to the fund are
to be made at the end of year. Find the amount of each annual
deposit if interest is 18% per annum. [ Use (1-18)* = 1.9388]
Ans. Let each annual deposit to the sinking fund be I R
- 100000 = R [1X010°1] 2
4_
= R[]

15
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. [04388] _ 1%
= R[22 = R(5.2186)
100000
= R = 2186 319162.22 1%
OR
33(b). A firm bought a machinery for ¥ 7,40,000 on 15t April, 2020 and
T 60,000 is spent on its installation. Its useful life is estimated to
be of 5 years. Its scrap value at the end of 5 years is estimated to
be T 40,000. Find the amount of annual depreciation and the rate
of depreciation.
Ans. C=%7,40,000+%60,000=<8,00000 1
And S =340,000
=~ Annual depreciation = % =3 @ =31,52,000 1
Rate of depreciation = % x 100 1
_ 152000 . 1. 1
8,00,000-40,000
=20% 1
34. A person takes a housing loan worth ¥ 10,00,000 at an interest rate of
6% p.a compounded monthly. He decided to repay the loan by equal
monthly instalments in 15 years. Calculate the EMI, using
1 flat rate method,
(11) reducing balance method.
[Given : (1-005)°" = 0-4074824]
Ans. | Here, P = 210,00,000,i = —— = 0.005 1
12x100
n = 15 years = 180 months
(i) Using flat rate method
.1
EMI =P (i +2)
= 10,00,000 (0.005 + —) = X 10555.55 1+Y
(ii) Using reducing balancing method
Pi
_10,00,000%0.005 1
T 1—(1.005)—180
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=20 — 38438.57 1%
1-0.4704824
35. A library has to accommodate two different types of books on a shelf. The
books are each 6 ecm and 4 c¢m thick and each weighs 1 kg and 1% kg
respectively. The shelf is 96 em long and can support a weight of atmost
21 kg. How should the shelf be filled with the books of two types in order
to include the greatest number of books ? Formulate it as an L.P.P and so
solve it graphically.
Ans.
Types of boxes Thickness (in cm) Weight (in kg)
Type 1 6 1
Type 2 4 1%
2
Max 96 cm 21 kg
Availability
Let the two types of boxes be x and y respectively
Let Z denote the maximum number of books that can be
accommodated in the shelf
LPP is
“Z=x4+ y 1
Subject to constraints
6x +4y <960r3x + 2y <48 1%

x+2y <2101 2x + 3y < 42
x,y=0
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2x + 3y =42
1%
For
graph
with
correct
region
Here, (2)4 = 14, (Z2) = 18,(Z). = 16
So, Z is maximum at B
Hence, the shelf should be filled with 12 books of type 1 and 6 books 1
of type 2
SECTION E
This section comprises of 3 case-study based questions of 4 marks each.
18
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36.

Case Study =1

10 students were selected from a school on the basis of values for giving
awards and were divided into three groups. The first group comprises
hard workers, the second group has honest and law abiding students, and
the third group contains vigilant and obedient students. Double the
number of students of the first group added to the number in the second
group gives 13, while the combined strength of the first and the second
group is four times that of the third group. Assume that x, y and z denote
the number of students in first, second and third group respectively.

Based on the above information, answer the following questions :

(a)  Write the system of linear equations that can be formulated from
the above described situation. 1

(b) Write the coefficient matrix, say A.

(e) (i)  Worite the matrix of cofactors of every element of matrix A. 2
OR
(c) (ii) Determine the number of students of each group. 2
Ans. @x+y+z=10,2x+y=13,x+y =4z
1 1 1
(b) coefficientmatrixA=(2 1 0
1 1 —4
—4 8 1
(c) (i) Cofactor matrixofA=|5 -5 0 ]
-1 2 -1
OR
-4 5 -1
(iAdj(A)=|8 -5 2 |and|al=5=%0
1 0 -1
-4 5 -1
W AT =§[ 8 -5 2]
1 0o -1
X -4 5 —=1][10
Thus, lyl = g[ 8 -5 2 ”13]
z 1 0 -—-1110

i

~ 5 students in first group, 3 students in second group and 2 students
in third group
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37. Case Study - 2

A company notes that higher sales of a particular item, which it
produced, is achieved by lowering the price charged. As a result, the total
revenue from the sales at first rises as the number of units sold increases,
reaches the highest point, and then falls off. The pattern of revenue is
described by the relation y = 40,00,000 — (x — 2000)2, where y is the total
revenue and x is the number of units sold.

Based on the above information, answer the following questions :

(a) Find what number of units sold maximizes total revenue. 2
(b) What is the amount of this maximum revenue ? 1
(e) What would be the total revenue if 2500 units were sold ? 1

Ans. | (a)y = 40,00,000 — (x — 2000)?
Gives 2 = —2(x — 2000)

So, Z—z = 0 when x = 2000 1%
2
% = —2 < 0 Hence y is max at x = 2000 &
(b) Max Revenue = 40,00,000 — (2000 — 2000)? = 40,00,000 1
(c) Total Revenue = 40,00,000 — (2500 — 2000)?
= 37,50,000 1
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38. Case Studv =3

The following data shows the percentage of rural, urban and sub-urban

Indians who have high speed internet connection at home.

Year Rural Urban Sub-urban
2016 3 9 9
2017 6 18 17
2018 9 21 23
2019 16 29 29
2020 24 38 40

Based on the above information, answer the following questions :

(a)  Derive straight-line trend by the method of least squares for the
rural students. 2
OR
(a)  Derive straight-line trend by the method of least squares for the
urban Indians. 2
(b)  What is the forecast for the year 2021 for urban group using trend
equation ? 1
(e} What is the forecast for the year 2021 for rural group using trend
equation ? 1
Ans. @)
y X x? Xy
3 -2 4 -6
6 -1 1 -6
9 0 0 0
16 1 1 16 1%
24 2 4 48
Zyzsg szzm Yxy = 52
. _ Xy, Lxy
Trend value isy = ==+ s2 X ”
y=11.6+5.2x

OR
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y X x? xy
9 -2 4 -18
18 -1 1 -18
21 0 0 0 1%
29 1 1 29
38 2 4 76
Zy=115 Zx2=10 xxy =69
. 115 69
Trend value ISy =—+,% Y,
y=23+6.9x
(b) For x = 3, we have
y=23+6.9(3)=43.7 1
(c) For x = 3, we have
y=11.6+5.2(3) =27.2 1
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