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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
3 questions in Section E.

(ix)  Use of calculator is not allowed.

SECTION A
This section comprises of 20 Multiple Choice Questions (MCQs) of 1 mark each.
1. If 0 < x < 1, then which of the following values is the greatest ?

A x ®
© = ® —
X X

2. In a 300 m race, player A beats player B by 22-5 m or 6 seconds. B’s time
to complete the race is :

(A) 80 seconds (B) 82 seconds
(C) 76 seconds (D) 90 seconds
Lif i
3. IfA = 251959, Where aj; = {02 1if 1 i j , then A? is equal to :
A 1 B A
) O (D) none of these
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4 39 7 4| FUWE:
26 2 3
@a 7 (B) 10
© -2 (D) 0

5. 3 y=logxdquz= lé,ﬁjlw%:
X Z

@ X ® -
X X
© -x ® -

X

6. EED X+\/§:1%%E,%i'g’(i,%)tr{ﬂ%:

dx
A -1 B) 1
© 2 o <

7. J‘X—_l dx SRR -

x(x — log %)
(A) x-log |x]| +C (B) log | x—logx| +C
(C) x+log|x| +C (D) log | x-logx| —-x+C

1
8. j xeX dx TeR:
0

(A) e B 1
c -1 (D) -e
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49 1 6

4, 39 7 4|isequalto:
26 2 3
A 7 (B) 10
) -2 D) 0
1 dy .
5. If y=logx andz=—, then — isequal to:
X dz
1
@ = ® -1
X X
1
(C) —X (D) - 3

X

dy 1 1).
6. F th + :1, —_— t —,— :
or e curve X \’y dx a (4 4) 1S

A -1 B) 1

) 2 (D)

7. J‘X—_l dx equals :

x(x — log %)
A x-log |x| +C (B) log | x-logx| +C
(C) x+log|x| +C (D) log | x-logx| —-x+C

1
8. j xe* dx equals:
0

(A) e B) 1
< -1 (D) -e
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Sl pIfe S G T ANTHA &
A 7 (B) 6
C) 5 (D) 4

10. 3aFA THUT xdy + ydx = 0 FIEAR :

(A x=Cy B) xy=C
(C) x2%y=C D) xy2=C
11. 3 Tead argiess =X X o1 Niehar s = feam mam et
X 1 2 3 4
1 1 3 2
P(X) 10 5 10 5
ar, B(X2) seR § :
A 3 B) 5
< 7 (D) 10

12. frfiwwrfgresmXwfag afen =4 qamPX =0) = g%,?ﬁP(X=4)%:

1 1
(A) 3 (B) o7

1 1
©) 31 (D) 16

13. IR EETARMITT2E, APX =2) ®:

@ = B) 202
e

4
eZ
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10.

11.

12.

13.

46517

The sum of the order and the degree of the differential equation :

5 3 \2 9 4
dy d°y dy | _ oo
(d_x] +3XY{@J ”(@J = Ots
A 7 (B) 6

C) b5 (D) 4

Solution of the differential equation xdy + ydx =0 s :
(A) x=Cy B) xy=C
(C) x%y=C D) xy2=C

If the probability distribution of a discrete random variable X is given as :

X 1 2 3 4
1 1 3 2
PX) 0| 5 | 10| 3

then, E(X?) is equal to :

A 3 B) 5

(&) (D) 10

For a binomial variate X, ifn =4 and PX =0) = g ,then PX =4)is:
1 1

A — B —

(A) 3 (B) 77
1 1

C — D) —

© 81 D) 16

If the variance of a Poisson distribution is 2, then P(X = 2) is :

w = B) 22
e

4
2

e

(D) 4e?
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14.

15.

16.

17.

18.

I Z W AAS AHI WL, AP0 < Z < 1-7) TR E

(A F(0)-F@a-7) (B) F@1-7)-F(0)
© 1-F17 (D) F1A-7)-1

U fgue s |, gohetdT g ot Tfiesdr i TUT A e 37 | Y, SHFT AT B

(A) 6 (B) 8
(C) 12 (D) 48

ST Y o TR | 9F T 750 sht TR 0T IRT 31 A oo, A I8 AT 5% Jid
e FI T A FATAN R, 7 :

(A)  ¥15,000 (B) % 15,750
(C) %14,250 (D) TH G A T&
10,000 T 3397 4 a7 ¥ % 60,000 & ST | =kt e 9fg st (CAGR) R :
4 4
a Y6-1 @ Y6+l
100 100
© @&6-1 x100 D #6+1 x 100
THI T forveTyor 7ag T & -

(A)  3chta 4 forelt =) & Iaer ol aug o

(B)  forelt =X o wiforsr & Sraer it wfarsyamft s o
(C) il o HeTer Sl ASHT o o

(D)  SwiF aer o

97 &I 19 3R 20 3fYHyT U deh YTRd I94 3 | &1 97 3T 7T 3, 58 wh )
371¥H9 (A) T T %1 T (R) §RT 371 16301 711 € | $9 91 % Fel I 14l 138 77¢ HIgh
(A), (B), (C) 3R (D) H € T4 SIS |

46517

(A) R (A) AR T (R) SHTHEE S Teh (R), AMRAT (A) shi Gt same
FATR |

(B) AU (A) 3R T (R) SHI WEl &, W] deh (R), HAMNHAT (A) I &=l
ST 731 AT 2 |
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14. IfZis a standard normal variate, then P(0 < Z < 1-7) is equal to :
A FO)-Fa-7) (B) F@-7)-F©)
) 1-F@a7 (D) FQ-7)-1

15. In a binomial distribution, the probability of getting a success is i and
the standard deviation is 3. Then, its mean is :
(A 6 (B) 8
C) 12 (D) 48

16. The present value of a perpetuity of T 750 payable at the beginning of
each year, if money is worth 5% p.a. is :
(A) ¥15,000 (B) %15,750

(C) <14,250 (D) None of these

17. An investment of ¥ 10,000 becomes ¥ 60,000 in 4 years. The compound
annual growth rate (CAGR) is given by :

4 4
(A) Y6 -1 (B) V6 +1
100 100
© #6-1) x100 D @6 +1) x 100

18. Time series analysis helps to :
(A)  understand the behaviour of a variable in the past
(B)  predict the future behaviour of a variable
(C) plan future operations
(D) all of the above

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.

46517 Q x [P.T.O.]



19. 3f9%IT (A): Uk fgue siea §, Ife a1eq = 4 3R 99Lor = 3 2, o wequn shi g

16 ®|
T (R): Tt n 3R p % A1 f5Ue sied &, A1 = np 997 T80T = \/npq 10
gl

20. 37fYFHTH (A): T3 I o fTT 10% ST Fshd g, sATSI W T 3,00,000 3T 07
AT B | Fie 2 Ugfd o 3iaiid, 98 ¥ 10,833+33 ht EMI 37T ol
2l
@ (R): T X gl W, gt TIRT G T 7y 3 S uehEu el ® 3T
3 I I FROT AT o SR Teh TEe &€ O SATST T I 2 |

s ™
39 GUS H 31d TY-IHIT (VSA) TFR % 5 T 8, 5774 T4% % 2 3F 8 |

21. (%) 10kmFI3EH, A, B 3R C THEAM Tl & Sred g SHA: TG0, Td AR
HET IEhH TH RIS | AT A, BH 1 km G803 B, CH 1 km ¥
AT 2, 1 J1d hifsg foh A, C ol foha Hrer S g ® |

YT

(@) JdHINT: (486 + 729) mod 12

22.  3-aTiten i e fafer g frefaiaa stishet o fore warfr gedit s o shife

EL] 1 2 3 4 5 6 7
3T (T H) | 2 4 5 7 8 10 13

23. (%) UBA 3 Y I AT F fTT 12% i a9 I T H T 2,00,000 T SATHTA 0T
AT R | FAC ST TLS T Rl STANT ek, IGeh! EMI hl TToHT ShifSu |

AUAT

(@) g 3 9 hit sty o fIw 129 i a9 il R H % 2,00,000 1 AT 00
AT 2 | el A TR gl ot T s, SHehT EMI ot T hifee |

[feammar g : (1-:01)36 = 1-429]

465/7 @ *



19. Assertion (A) : In a binomial distribution, if mean = 4 and variance = 3,
then the number of trials is 16.
Reason (R): In a binomial distribution with parameters n and p,
mean = np and variance = \/npq .

20. Assertion (A) : Meena takes a loan of T 3,00,000 at an interest of 10%
compounded annually for 3 years. Under flat rate method,
she is paying EMI of ¥ 10,833-33.

Reason (R): In flat rate method, the principal amount remains the
same throughout the tenure and interest is charged on it
at a constant rate throughout the loan tenure.

SECTION B
This section comprises 5 Very Short Answer (VSA) type questions of 2 marks each.

21. (a) Inal0kmrace, A, B and C, each running at uniform speed get the
gold, silver and bronze medals respectively. If A beats B by
1 km and B beats C by 1 km, then find by how many metres does A
beat C.
OR

(b) Find: (486 + 729) mod 12

22, Calculate the trend values for the following data by the 3-yearly moving
average method :

Year 1 2 3 4 5 6 7
Production | 4 5 7 8 10 | 13
(in tonnes)

23. (a) Rahul takes a personal loan of ¥ 2,00,000 at the rate of 12% p.a. for
a period of 3 years. Calculate his EMI by using the flat rate
method.

OR

(b)  Rahul takes a personal loan of T 2,00,000 at the rate of 12% p.a. for
a period of 3 years. Calculate his EMI by using the reducing
balance method.

[Given : (1:01)36 = 1-429]
4657 Q * [P.T.O.]



24. T FHH AT A8 T 30,000 B | I 15 a1 o 18 R 1 ThY He T 50,000 &,
a1 {Raeh forfer T ITANT Shteh SR hl 7 AT J1d HITT |

25. frHfaRad a5, Tk R T @aen (LPP) 1 g67Td &5 Sifhd e
AT | TR foig Wz = 50x + 70y 1 =IATH WM & 2 z 1 FAq 71 +ff 31 HIfr |
y

AN

(0, ’t% %
0,60 X
~

(0,4)

>X

A

0

Lus T
59 GUE § 7Y -3 (SA) TFR & 6 T34 3, [or7H Tl & 3 H* ¢ |

26. (F) 45% ITFA % A & 1125 et | foha eftet art firetmar Stre arfes aftormt firsror
T 25% B AT, AfhT 30% U FHH 3T T AT & ?

YT

@) fag o o st 5 + V3 > V6 + V2 TR |

2. @ ergia- |} | ens| 7| w

(AB)™1 = B-1A-1,
STUar
@) AT foIfer o1 ST ohleh, HEfiehtoT ool T & hITSTT
5x — Ty =2, Tx—-5y=3
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24. The annual depreciation of a car is ¥ 30,000. If the scrap value of the car
after 15 years is £ 50,000, find the original cost of the car, using the linear
method.

25. The feasible region for an LPP is shown shaded in the following figure. At
which point does Min. z = 50x + 70y occur ? Also, find the minimum value
of z.

(0, :8\) "

®

(0, 6)
~

(0, 4)

0 (4, 0)\ €10, 0)
\ﬂ

A
-

>
Cd

SECTION C
This section comprises 6 Short Answer (SA) type questions of 3 marks each.

26. (a) How many litres of water must be added to 1125 litres of a 45%
solution of acid so that the resulting mixture will contain more
than 25%, but less than 30% acid content ?

OR
(b) Prove that the inequality «/5 + \/5 > «/6 + \/5 holds true.

2 3 1 -2
27. (a) For matrices A = [1 4} and B = { 1 3}, verify that

(AB)"1 = B-1A-1,
OR

(b)  Using the matrix method, solve the system of equations :
bx —Ty=2, Tx-5y=3

46517 @ x [P.T.O.]



28.  =TaH I fofer g Uk et W Yaf 1 SHIERT AT SR AW 2018 o T S|
T T hIfSTT |

Eh 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
3G (@@ AH) | 30 | 35 | 36 392 37 40 36

29.  #fiwelt ST 11% % 9 R AT T 1,000 3 TR G T df-€ R SR s @ e,
ST 5 Y STe TR BT 37 I SRS e 0 AT ST | 98 15% o =aw fed X
e & | ST+ I H £ 870 T IUTSY © | T I IE s+ GieaT =iy ?
(e g 6 : (1-15)75 = 0-497]
30. fferRaa tRaes wnfiT sme (LPP) =i o1 forfer o gt hifsre
Enl)
X + 2y <40
3x+y =30
4x + 3y > 60
x>20,y>0
o A Z = 20x + 10y T =IIHIHTT HITST |

31. U Fmivmendt 92 R siee 1 fAuior sfenfies aefid & fog oar @ | T Yehe 13T &
frmfor 4 w3fi A W 1 st 3R 7 B WX 3 €2 h1H AT USdT ©, STeih Uk Yohe Siee
% fmfor & 3 =2 wefiT A 0 3K 1 521 739 B 9 | ST 98aT © | 98 921 ¥ T 5 Ufd
Yohe 3 Tiee] W T 2 Iid Yohe AT FHUTAT © | A Wil aefir o1 Aferendy Su=im
12 = foRam ST, a1 Iees (A2 3R i) o foha Uehe Tfdfee Scatfed fohy <d atfer
SATIHAT ATH FHHRT ST b ? 9 GHET 1 {Rgeh T IS & &9 § gialdd
FITT qo U g7 B hIfST |

LCLER>)
@IS T 4 3909 (LA) TR F I3 8 S8 IAF & 5 3% 8 |

32. (%) HATTA= T Te@SS (adjoint) JTd HIFNT TR GeTiud Hhifsg

S W =
= DN
S O Ot

fF Aadj A) = |A| I=(adj A) A.
AAAT
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28. Fit a straight line trend by the method of least squares and find the trend

value for the year 2018.

Year 2011 | 2012 | 2013 | 2014 2015 2016 | 2017
Production

(in lakh tonnes) 30 35 36 32 37 40 36

29. Mrs. Anita is considering a ¥ 1,000 par value bond bearing a coupon rate
of 11% that matures after 5 years, and the bond will be redeemed at par.
She wants a minimum rate of return of 15%. The bond is currently
available at ¥ 870. Should she buy the bond ?

[Given : (1-15)~% = 0-497]
30. Solve the following Linear Programming Problem (LPP) by graphical
method :
Minimize Z = 20x + 10y
subject to constraints :
X + 2y <40
3x+y=>30
4x + 3y > 60
x>20,y>0
31. A manufacturer produces nuts and bolts for industrial machinery. It takes
1 hour of work on machine A and 3 hours on machine B to produce a
packet of nuts, while it takes 3 hours on machine A and 1 hour on machine
B to produce a packet of bolts. He earns a profit of ¥ 5 per packet of nuts
and ¥ 2 per packet of bolts. How many packets of each should he produce

per day so as to maximize his profit, if he operates his machines for at most
12 hours a day ? Formulate this problem as an LPP and solve graphically.

SECTION D
This section comprises 4 Long Answer (LA) type questions of 5§ marks each.
32. (a) Find the adjoint of the matrix A given by,
1 4 5
A=|3 2 6| and verify that
0 10
A(adjA)= |A| I=(adj A) A.
OR

46517 @ x [P.T.O.]



33.

34.

35.
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12 2
2 1 2},HﬁWA2—4A—5I3=O I €T
2 21

FATR | 31 A1 Jra Hifsg |

U hedT o ferenfof sy ittt stfsrermar adeqor feam mam | 3k 3 @ w9 9
forafea ume mTu, St 3ffwa (@ A@rer) 60 3R wMe fa=e 5 o | fohas wfdwra
IECIPRIER

i) 60 & AT 37k e fop 2

(ii) 56 ¥ FHH 37 ITH forT ?

(iii) 45 3T 65 % s 3k ITH foha ?

(@) ISy o TR A =

P(0<z<08) = 02881
fermre: PO<z<1) = 03413
{ P0<z<3) = 0'4986}
(1) uftehed T (Hypothesis) &1 IieTia hifsTg | NGl 3 Fehicush TNehedAT &
STl 3T SIqTsT |
Gi) FfaRea gfieresr s
Hy:p =35
H, :pn=#35

81 FEGHT T Teh AT fora T & fSmreht wred 37-5 § R SHEEA ash
forre 5 2 | aieheT T &l 1% A8 & W W WA | (z, = — 2-33 TN
s

F) 6% Jfd a¥ hT W Thals A & W T 2,00,000 o 9T 1 5 TN qh Tcdh
TTE o 3T § THI A ST R foRam S | 3 i
(1) I Hfreh forea ot 1T |
(i) 409 L hT AT H STHEAT AL |
(iii) 40d forea & foam o =Tt |
(iv) 40d forea # Ffee gerem, 3fit
(v) feam T %o =t |
[feam T 2 2 (1:005)60 = 1-3489; (1-005)21 = 1-1104]
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33.

34.

35.

46517

(b) Show that the matrix A = satisfies the equation

N N
N = N
= NN

A2 _4A — 515 = O and hence find A1,

Students of a class were given a mathematical aptitude test. Their marks
were found to be normally distributed with mean 60 and standard
deviation 5. What percent of students scored :

(1) more than 60 marks ?
(11) less than 56 marks ?
(ii1) below 45 and 65 marks ?

P0<z<08 = 02881
Given: P0<z<1) = 03413
P0O<z<3) = 04986

(1) Define a hypothesis. Differentiate between Null and Alternative
hypothesis.

(ii))  Consider the following hypothesis :
Hy:pn=35
H, :pn=35
A sample of 81 items is taken whose mean is 37-5 and the

population standard deviation is 5. Test the hypothesis at 1% level
of significance. (Use : z, = — 2:33)

(a) A loan of ¥ 2,00,000 at the interest of 6% p.a. compounded monthly
is to be amortized by equal payment at the end of each month for
5 years. Find :

(i) The amount of each monthly installment.
(ii) The principal outstanding at the beginning of the 40th month.
(iii) Interest paid in the 40th installment.
(iv) Principal amount in the 40th installment, and
(v) Total interest paid.
[Given : (1-005)60 = 1-3489; (1-005)21 = 1-1104]

OR
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(@) THEHH 5 au H T YHUI o6 fAT £ 50,000 T IS S5 A hl ST FLdt
2 | = i ufif & fore fommet smmem R <sRaf st o e 129 wfo o sfia
L a1t ffeh e § fohat ST oter wet =nfew 2
(™ : (1-:03)20 = 1-803)

Qe T
Y GUE T 3 YRIUI-37 STITRA Y7 8, S8 JAF & 4 37F 3 |
TEHIOT 37TTT — 1

36. U e S Tl % ITEN, Ig 3@l 7T foh heam XTI o BT hictst § 3ATea shi
Aty fafsr @ F0-9-%9 U O IR GHIE Ue AT9ET Fd & 3T DT ! hicts § T
fireTe S ITReRdT P(X = x) SE YRR TSR -

ga SEI X:O>1'€|T2
6
(1—6k)x, <3
PX=x)=
%, SEl x=4
0, S x>4
STEl k Ueh STEdideh @A e |

S el % AR W, TreferRad et o 3t difSig | S7o 3T o wmela | =y
T3 |

(i) kT HME I hINT |

(i) =T SIRERAT © T 8T 1 36 Ficks § Jo=T e S, I8 d@d gu o 36
AT i At fafer & FA-0-H 2 THTE Ugd 3Taed foham o 2

(ili) (%) dhicST ATaeT i ifaw fafyr & Teet e1maeT s & forw &= gy fore e
THTET shl TEAT sht TIOT T JemeT shT T i |

AT
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(b) A firm anticipates a capital expenditure of ¥ 50,000 for new
equipment in 5 years. How much should be set aside quarterly in a
sinking fund earning 12% p.a. compounded quarterly, to provided
for the expenditure ?

(Given : (1:03)20 = 1-803)
SECTION E
This section comprises 3 Case-Study Based questions of 4 marks each.
Case Study -1

36. According to an educational board survey, it was observed that class XII
students apply at least one to four weeks before the colleges’ application
deadlines and the probability of a student to get admission in the college
P(X = x) is given as follows :

%, when x=0,1o0r 2
%, when x=3
PX=x)=
E, when x=4
2
0, when x>4

where k is a real number.

Based on the above information, answer the following questions. Show
steps to support your answer.

(i) Find the value of k. 1

(ii) What is the probability that a student named Neha will get
admission in the college, given that she applied at least 2 weeks
before the application deadline ? 1

(iii) (a) Calculate the mathematical expectation of the number of
weeks taken by a student to apply before the college’s
application deadline. 2

OR
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(iii)) (b) To promote early admissions, the college is offering
scholarships to the students for applying before the deadline
as follows : 2

% 50,000 for applying 4 weeks early
¥ 20,000 for applying 3 weeks early
% 12,000 for applying 2 weeks early
% 9,600 for applying 1 week early
What is the expected scholarship offered by the college ?

Case Study - 2
37. Pulses are a good source of protein, vitamins and minerals. Rice is a
source of carbohydrate which is the main fuel source for a human body.

A grocer has two varieties A and B of pulses costing ¥ 75 per kg and T 125
per kg respectively. Also, he has two varieties P and Q of rice costing ¥ 74
per kg and ¥ 84 per kg respectively.

Based on the above information, answer the following questions :

(1) If the pulses A and B are mixed in the ratio 2 : 3, then find the cost
(per kg) of the resulting mixture. 1

(i1)) In what ratio must the grocer mix the rice P and Q so that he gets
a resulting mixture costing ¥ 78 per kg ? 1

(i1i) (a) If another variety C of pulses is mixed with pulses A and B
such that A: B: C =2 : 3 : 6 and the cost of the resulting
mixture is T 160 per kg, then find the price per kg of C. 2

OR

(iii) (b) If another variety R of rice is mixed with rice P and Q such
that P: Q: R =3:2: 8 and the cost of the resulting mixture is
T 88 per kg, then find the price per kg of R. 2
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Case Study -3

A company is planning to launch a new product and decides to pack the
new product in closed right-circular cylindrical cans, each of volume

4321 cm3. The cans are to be made from tin sheets. The company tried

e ]

different options.

> T3

Based on the above information, answer the following questions :

(1) If r cm is the radius of the base of the cylinder and h c¢cm is the
height, then find a relation between r and h.

(ii) If S cm? is the surface area of the closed right-circular cylindrical

can, then find S in terms of r.
(1i1) (a) Find the value of r for S to be minimum.
OR

(iii) (b) Find the minimum surface area of the closed right-circular

cylindrical can.
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