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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.

(iit) In Section A, Questions no. 1 to 18 are Multiple Choice Questions (MC@Qs) 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 20 Multiple Choice Questions (MCQ@s) of 1 mark each.

1. The real x for which 22x +3)-10<6 (x—2)1is:

A x>2 B x>3
C x>4 (D) x>-4
2. The number of all possible matrices of order 3 x 2 with each entry 1 or 2
is:
(A 6 (B) 16
©C) 24 (D) 64
465 -~ 3 P.T.O.
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I AB=A I BA=BR,d (B2+B) TR :

(A) 2A (B)
) 2I (D)
1 2 3

4 5 6| wWHANE

78 9

(A) b5 (B)
<© 9 (D)

O
2B

FTHA THIFTT y log y dx — x dy = 0 T ATH A S

(A)  y=log |cx]| (B)

(C) y=eF (D)

DIk I dx =logk3 AKFTANE :
2x+1
0

A 3 (B)
9
(©) ) (D)
2 3 d%y
A x = t° AWy = t° 8, q1 —— SRR :
dx
3
(A) ) (B)
(C) — (D)

* 4

_olexl

y

logy = |c+x]|

DO | o
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If AB = A and BA = B, then (B2 + B) is equal to :

(A 2A B) O
) 21 (D) 2B
1 2 3
The valueof |4 5 6] 1is:
7 8 9
(A) b B -7
< 9 D) o

General solution of differential equation ylogydx—xdy =0 is:
(A)  y=log |cx| (B) y=echl

(C) y=e% (D) logy=|c+x]|

If I dx = log k, then the value of k is :
2x+1
0

A 3 B 9

9 3
C - D 2
() 2 (D) 2

2 3 d%y
Ifx=t"and y =t°, then —5 is equal to:

dx

3 3
A - B =
(A) 9 (B) m

1 3
C — D) -
() o2 (D) ot
* 5
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8. T I o SAhel § UfErd shT X 3Eeht B3 r o @ue (cm?/s ®), S r = 6 cm 3,

2
(A) 10=n B) 12=
(C) 8= D) 11n=n

9. AR X T 3THdd AgFaeh = T, T X T TEI | :

(A)  EX?) (B) EX?) - [EX)?

(C) EX2) + [EX)2 D) EX?)-[EX?

10.  Ife ‘m’ Uk WTE] s o1 9187 2, 1 §6 sie ol TET 8T :

(A) m?2 (B) +m
m
(©) m (D) E

11. U T G I3 o SAd et &6 1 :
A4 1 (B) 2

1
) 2 (D) Y

12. W % -9 % I % A, AT AFR 34 1 T AGFeF FAT TH WHIA
STEET § oA ST ®, 9« Tade=rar sl el (v) B
(A) 32 (B) 33
) 34 (D) 35

13. t-faord =R frdme:
A (0,1 B) 1,2
© 11 (D) (=, )
465 * 6 (1
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8. The rate of change of the area of a circle with respect to its radius r
(in cm?/s), when r = 6 cm, is :

(A) 10=n B) 12=x
C) 8m=n D) 11n=
9.  Let X be a discrete random variable, then the variance of X is : :
A EX? (B) EX?) - [EX)2
(©) EX2) + [EX)2 D) EX?)-[EX)?

10. If‘m’is the mean of a Poisson distribution, then its variance is given by :

(A) m?2 (B) m

m
(C) m (D) Py

11. The total area under a standard normal curve is :

A 1 (B) 2

1
c 2 (D) 5

12. For the purpose of t-test of significance, if a random sample of size 34 is
drawn from a normal population, then the degree of freedom (v) is :

(A) 32 (B) 33

C) 34 (D) 35

13. The range of variable t of the t-distribution is :
A (0,1 B) (1,2)
© 1,1 (D) (= oo, o)

465 * 7 P.T.O.


https://www.prepp.in
https://www.prepp.in

e prepp

000
Your Personal Exams Guide

14. U AT % 37 H 97 % R 1 Toh Gddl 1 TqHH o, STelfeh SRITRT 9 SIS § S

Sy frerar g, 2
(A) Ri B) R+ %
1
o =2 D) R_Ri
1

15. q@wﬁﬁmwmg,zzo,mommz%aﬁﬁ,m%qﬁaﬁaﬁma

T E, oM o [T EMI 2 :
(A T700 (B) %800
(C) T900 (D) %100

16. 3G Z 10,000 T fFar 4 Fut H T 60,000 2 SITAT &, A1 =k, ATMYeh g 3T (CAGR)

q:
4 4
4 Jo-1 @) Y6+l
100 100
©  6-1) x 100 D) 6+1) x 100

17. UF WA 1 ge T 45,000 © qAT SR SIATHG START Seq 5 a9 & 3R 360eT
HARTE 4 £ 10,000 2 | A 1 AT Heagd & :

(A) ¥8,000 (B) ¥7,000

(C) %6,000 (D) ¥5,000

18. IEAUMIx<3,y<2,x>0,y>0 % Ad B z = 7x + 5y T ATHAT AL :

A) 10 (B) 21

(C) 31 (D) 29
465 * 8 []
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14. The present value of a perpetuity of T R payable at the end of each period,

when the money is worth i per period is :

(A) Ri B) R+ %

1

(&)

5 (D) R-Ri
i

15. Using flat rate method, the EMI to repay a loan of ¥ 20,000 in

2% years at an interest rate of 8% per annum is :

(A T700 (B) %800

(C) T900 (D) %100

16. If an investment of ¥ 10,000 becomes ¥ 60,000 in 4 years, then the
Compound Annual Growth Rate (CAGR) is :

4 4
@ J6-1 @B 6+l

100 100
©  #6-1) x 100 D) #6+1) x 100

17. A machine costs ¥ 45,000 with an estimated useful life of 5 years and a

scrap value of € 10,000. The annual depreciation of the machine is :
(A) ¥8,000 (B) ¥7,000
(C) %6,000 (D) ¥5,000

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

x<3,y<2,x>0,y>01is:

(A) 10 (B) 21
(C) 31 (D) 29
465 * 9 P.T.O.
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T AT 19 3R 20 FHH TF 7 MYia I8 | 7 7 U ¢ & 578w @l
3719 (A) T TR Bl 7% (R) SR o6 1331 71 8 | $7 F2 A & §el IR A1l 198 7T Hiel
(A), (B), (C) R (D) 4 & gAa <fg |
(A) SR (A) 3R T (R) TET 62T 8 3R T (R), SR (A) hi @€t amen
FATR |
(B) @k (A) 3R @ (R) THT @l €, Weq @b (R), ABTRAT (A) 1 Eel
ST 78T AT 2 |
(C)  HAMEHI (A) HEl &, T doh (R) T & |
(D) AT (A) TTd 8, W do (R) 21 2 |

X
dx =sin~1 = +C

19. 359 (A) : I

o

20. YT (A): T v wed Ml (Rl we) 0, Fafia saue o e ffvea afyr
ST T AT R |

T (R) : g (Afem) S @rd H, g off afyr e oft e w s i s
eI

X
dx_s1n1—+C

@ (R): I

T ™
59 GUS H 3fd oTg-IHIY (VSA) TR & 5 934 &, IS8 Jcdeh & 2 3 6 |

21. U Ffch Uk 19 H 12 forelt oy o Srgepet Sirelm & 3 3w # A1 7 wrifere forg o
g 3rar ® (forr wop) | afe o o wifa 8 ferdiverer 2, @t e Y o8 wif 3ma hifsg
@ 77 =afth 31id ST § 19 ST FehdT 2 |

22, (%) T=ffaa stase gHteor w g FIfST
dy _2-y
dx x+1

YT
b

b
@ 3k J‘xs dx = 0 T Ixz dx = % 2, T ‘a’ 3T b’ U 14 hIfT |
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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.

X
dx =sin~1 = +C

19. Assertion (A) : I

N
Je=

20. Assertion (A) : In sinking fund, a fixed amount at regular intervals is
deposited.

Reason (R) : dx = sin™ 5 +C

Reason (R): In Savings Bank Account, any amount, any time can be
deposited.

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

21. A man in a boat goes 12 km downstream and comes back to the starting
point by rowing non-stop in a total time of 3 hours. If the speed of the
stream is 3 km/h, find the speed with which the man can row the boat in
still water.

22, (a) Solve the following differential equation :

dy _2-y
dx x+1
OR

b b
(b) If J.xg' dx =0 and J. x2 dx = %, then find the values of ‘a’ and ‘b’.

465 * 11 P.T.O.
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23. (F) WHEIse & AUIR AT (m) = 1 8, @ P(r = 1) Ta Hifvw |

AYAT

@) fgugde 3(4

%j T HTET 3 A fa=re 31a hifsig |

24, fAmfafaa stieet & fou 3-adffa ot 3w 31 Hifsg
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v (t) 2013

2014

2015

2016

2017

2018

2019

2020

= (x) 3

5

7

10

12

14

15

16

25. U ARk 15% Jid a9 hl STl & (WTfHeh Tiahfetd) W T 2,00,000 T STATd ST
AT ©, For 4 ot | e Ao ol | =T 8aT & | et I iR fafr s 3w
ek EMI & 0T hifSre | [feam = - (1:0125)-48 = 0-55]

Qs T

59 GUS H 7Tg-IT1Y (SA) TFR % 6 Y37 6, S T4% % 3 3% & |

26. (%) () oS QU 17 qT 13 % fAIT HTeHes Wgel (modulo) 30 T F&RT

hifS |
(i) & 11d 3 % fAg Hgal (modulo) 8 =T F1d AT |

ST

(@) THIH B AT A, B 30T C fietaht 8 51 T YT Hehd & | 2 S T Tk a1
T T o 1S, Y159 B o sig HL foT SiTar & 3T A9 S &1 aEd A 3R C

9 H H WA € | 3okt U139 BRI Tohl shl U WA T T ATt FHA hl 70T

Fifsw |
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23. (a) For a Poisson distribution, if mean (m) = 1, then find P(r = 1).

OR
(b) Find the mean and standard deviation of the

Binomial distribution B (4, %)

24, Calculate 3-yearly moving averages for the following data :

Years (t) 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Variables (x) 3 5 7 10 | 12 | 14 | 15 16

25. A man takes a personal loan of ¥ 2,00,000 at an interest rate of 15% p.a.
compounded monthly, to be repaid by equal monthly instalments in
4 years. Calculate the EMI, using reducing balance method.
[Given : (1-:0125)48 = 0-55]

SECTION C

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

26. (a) (1) Apply addition modulo to positive integers 17 and 13 for
modulo 30.

(i1) Find subtraction modulo 8 for numbers 11 and 3.

OR

(b)  Three pipes A, B and C can together fill a tank in 8 hours. After
working at it together for 2 hours, B is closed and A and C fill the
remaining part in 9 hours. Determine the time in which pipe B

alone can fill the tank.

465 * 13 P.T.O.
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27.  ShAL W T ST ek, SRS fo tRareh etertutt ot fefeTRad fermr ge @, 1a:
T g IS |

2x -3y +5z=11
3x+2y—4z=-5
X+y—2z=-3

28. (%) R T =S 1 HIST FoH B f(x) = x* — 2x2 AT AT GEEAA T |
TeraT

@) T HIN: J.L dx

18 — 4x — x>

29. U HISH M STl 0T Toh 21T SIS o HIGT i 3 e Thl H ol §edm §
foafd o @ oft | wF a3 fogmm it & vet, wft ge wft wwre siad fsht
140 TSI off | AR o STE 26 I 2T FHAT (oA T 3T A forsh, Hiefeh fererer
16 o |1 147 S TS 718 | T 39 TImae S350 oht srreft 91 dehd € 2

[fe T © : ty5 (0-05) = 2-06]

30. U Ut XYZ it 7 % 10,000 & 3ifrd 7o ATl U e SIRT ot & ST 8-5%
o1 L H STNeh AT &1 8 | 917 10 Y o 3id H §HHed 9 SR S | At frosren
8% 1 IS T ATE 7, T A1 T TS T J1f HITT |

[feam T ? : (1-08)~10 = 0-46319349]

31. frafaRga Raw T aw=n (gerdid) 6t I grT gt il
z=3x+5ywaﬁ3ﬁﬂﬂwml
STIUE ok S ;
x + 2y <2000
x +y <1500

y <600
x>0,y>0

465 * 14 []
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Using Cramer’s rule, show that the following system of linear equations

is consistent and hence solve it :
2x -3y +5z=11
3x+2y—4z=-5
Xx+y—-2z=-3

(a) Find the intervals in R for which the function f(x) = x* — 2x2 is

increasing or decreasing.

OR

(b)  Find: I =l g
18 -4x —x

A soap manufacturing company was distributing a particular brand of
a soap through a large number of retail shops. Before a heavy
advertisement campaign, the mean sales per week per shop was
140 dozen. After the campaign, a sample of 26 shops was taken and
mean sales was found to be 147 dozen with standard deviation 16.
Can you consider the advertisement campaign effective ?
[Given to5 (0-05) = 2-06]

A company XYZ Ltd. has issued a bond having a face value of ¥ 10,000
paying annual dividend at 8:5% p.a. The bond will be redeemed at par at
the end of 10 years. Find the purchase value of this bond, if the investor
wishes a yield rate of 8%. [Given : (1-08)~10 = 0-46319349]

Solve the following Linnear Programming Problem (LPP) graphically :
Maximize z = 3x + 5y

subject to the constraints :
x + 2y <2000
x +y <1500
y <600
x>0,y>0

* 15 P.T.O.
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LCLcR
TG EUEH 4 -39 (LA) PR & G978, S8 T & 5 3k 3 |

32. ffcfaa et i g e

2x -1 x-11 3x+1
- < ,xe R
12 3 4

33. (F) WA p=25— x — x2 % [T YR AR 1 hiforg, STet s=fera
IR A py = 197 |
T
@) Ffaiad TRt o Taehet GHior o 8 IS ;

x-=1 d_y :2xy,5|5|%y(2): 1
dx
34. (F) Tk oS! YR & Bl 7§ 52 AT ol AT hl TSN H H Teh-Ueh hich TTced

TfEd a1 I Ao AT kTl T | SR shi TEAT T TTRIRAT sie J1a ShifeTT |
3GeRT ATE o far=rer ot 31a s |

AT

@) e foar ma & fop forelt st grr faffa 29 & el € | T sied 1 3w
Tk AT TTTIehal J1d ST foF 100 Tk o Fohe T (i) 15 INY0T ©F T °
(i) hefet Toh G0 TE 2 |

35. 3T 3T ST =Ted @ foF 378 Uk | ohl @a o ToTT fedrt TIIRT 3T ST it =i,
S8 ST 10 N7 T T 4 AT 1 AT R Tied shi e 8, e 91e 98 SR el
STt | afe a7 T R 9 189% anfier fedt ST s =medr @ SR wiie qed % aad
T ush o1 wed e (Rifd we) ot wenfua e =mear 8, 9 S8 @em & fo feat
TN T AT AT =M, A8 F1A HITST | W A fop sreor wive (e (Rifam )
e 10% AT R | [(1-1)10 = 2.5937 o1 3w hifsrg)
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SECTION D

This section comprises 4 Long Answer (LA) type questions of 5 marks each.

32. Solve the following inequation :

2x -1 x-11 3x+1
- < ,Xx € R
12 3 4

33. (a) Find the consumer’s surplus for the demand function
p = 25 — x — x2, where the prevailing market price pPo = 19.

OR

(b)  Solve the following initial value differential equation :

(x—-1) dy = 2xy, when y(2) = 1.
dx

34. (a) Two cards are drawn at random and one by one with replacement
from a well-shuffled pack of 52 playing cards. Find the probability
distribution of the number of aces. Also, find its mean and
variance.

OR

(b) It is given that 2% of the screws manufactured by a company are
defective. Use Poisson distribution to find the probability that a
packet of 100 screws contains (i) no defective screw, (ii) one
defective screw.

35. Mr. Arya wants to know the amount he should pay for a gold mine
expected to yield an annual return of ¥ 4 lakh for the next 10 years, after
which it will be worthless. Find the amount he should pay for the mine, if
he wants to yield 18% annual return on his investment and also set up a
sinking fund to replace the purchase price. Assume that the sinking fund
earns 10% annually. [Use (1-1)10 = 2-5937]

465 * 17 P.T.O.
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Qe e

TG GUE H 3 YHIUI-37eqq TR Y97 8, S8 A & 4 3 8 |
TERTOT 37T — 1

36. T HAl A, B 3R C 7 16 Hifedi & [aTE H Heg i o fAIC &7 331 A oq T
HEAT SIS forT | 381 hHRT: % 25, T 50 SR T 10 6 AN & G-l 1ehd el &
T | & U, TS SR e sl | Siit 7S aeqa il g A R

et
. A B C
O
HRECER ] 50 30 35
w2 60 35 40
e 40 50 925

UG T o AR R, Frefafiad et & s e :

() AT AT RS ? 1

(i) fosht AEgE FATR ? 1

(iii) (%) ¥hel B G UH € T T8 FTE ? 2
AYAT

(i) (@) THAr A SR C N THEA HoA G fohaT 8 ? 2

465 * 18 []
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SECTION E
This section comprises 3 Case-Study Based questions of 4 marks each.

Case Study -1

36. Three schools A, B and C organised a mela for collecting funds for helping
the rehabilitation of flood victims. They sold hand-made fans, mats and
plates from recycled material at a cost of T 25, ¥ 50 and ¥ 10 each

respectively. The number of articles sold are given below :

School

Articles A S >
Eizd'made 50 30 35
Mats 60 35 40
Plates 40 50 25

Based on the above information, answer the following questions :

(i) What is the price matrix ? 1

(ii))  What is the sales matrix ? 1

(i1i) (a) What is the matrix of funds collected by School B ? 2
OR

(iii) (b) What is the total amount of funds collected by Schools
Aand C? 2

465 * 19 P.T.O.
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87. 9 ool TH qh ST ST &, A1 Uk 99 @ ST, Yafer i wfersramoft st derar & s
fommrefi =’ 1 gfg a1 FH AT SES FT GEIAE HM FHAT § | T TE &
foretwuTTenes STeem Icared A1 Ao ot AT forshl o Qe A wfosamft
T Toh @ 2l ST T wehd ¢ |

Tftrelier & &, forelt srfer ot it s o fore vt Sueres T @ieH ¥ E alish
ITASY § | HAT-UAS T FH-H-HH o ST Tofert Ut s sht St s i

FS THATh S |

#ff T Tk BT S AT Sardl =Tl © AR 2018 — 2024 3T ST o6 A 37k AT
EARCEARARICACR St

a 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
forshr

(=R ) 80 90 92 83 94 99 92

UG T o HTER W, FHfARad T o 3 AR :

@ fwe sAiwst  fore yafer v umw i |
(i)  forshr o 3frera afterd Jra Hifse |

(iii) () STEdiorh forsht SR Saftr gol § SF=a’ T AT J1d I (2018 — 2024

% form) |

HAUAT

(iii) (@) a9 2025 H ferq forsht 1 2 2
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37. 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.

Mathematically, for finding a line of best-fit to represent a trend, many

methods are available. Methods like moving averages and least squares

are some of the techniques to predict such trends.

Mr. Nitin runs a soap-making factory and the record of his sales of soaps

for the period 2018 — 2024 is as follows :

Year 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Sales
(in ¥ thousands) 80 90 92 83 94 99 92

Based on the above information, answer the following questions :

(1) Obtain the trend line to the given data.

(i1)  Find the average change in the sales.

(111) (a) Find the sum of the differences between the actual sales and

the trend values (for 2018 — 2024).

OR

(i1i) (b) What are the expected sales for the year 2025 ?

465 *

21

2

P.T.O.
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38. U ARh UG A SN I G & [T % 15,000 | =T 3hi Toh aRT TR L AT
Teh SRT Sl AT SHAST: T 1,800 ST Z 1,200 T | 38 I1F 10 ST Y HSRoT eqar
2 | 38 =mae 3 Ifd S T T 100 3R i i S 9 T 90 AT HHAIT § | AT
T g foh a8 Wi TS Tt Sl B S HehdT €, 9 T o x it SR Ay
et wlfed 2 |

SUGF AT o HATIR 0 SR Wereh e wwen (qerdfidt) weitertor g, freferfeaa

Wﬁ%waﬁﬁm
(1) I %o H ARGy ST SHT TR AT Fo sl i (il @ For ard w
fafafere a2 | 1
(i) 3T T AT ST Al e AT W Heiferd s ot frfag | 1
(iii) () SARIFHaH A9 ITH F & foiw =afe F TAF JwR H foraht aifat
i =fey 2 2
T

(iii) (@) 9% Ak Tt ST T SEeHt fohd=T AT AT I FRATR 2 FAHIST | 2
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38. A man has ¥ 15,000 for purchasing rice and wheat. A bag of rice and a bag
of wheat cost ¥ 1,800 and ¥ 1,200 respectively. He has a storage capacity
of 10 bags. He earns a profit of ¥ 100 and ¥ 90 per bag of rice and wheat

respectively. Assuming that he can sell all the items that he can buy, he

purchases x bags of rice and y bags of wheat.

Based on the above information and by formulation of Linear

Programming Problem (LPP), answer the following questions :

(1) Write the objective function which represents the total profit from

the sale of total bags of both types. 1

(ii))  Write the constraints that relate the total cost of both types of

bags. 1

(iii) (a) How many bags of each type should the man buy to get

maximum profit ? 2
OR
(iii)) (b) Find the profit that the man can earn by selling all the bags. 2
465 * 23
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