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PREFACE

Applied Mathematics at the senior secondary level is designed to
help students develop analytical thinking, logical reasoning, financial
literacy, and real-life problem-solving skills. In alignment with the
latest CBSE 2025-26 syllabus, this book, “Applied Mathematics Class
12 —Top 5 Sample Question Papers,” aims to provide students with
focused practice that reflects the competency-based approach now
emphasized in board examinations.

CBSE’s modern assessment framework encourages students to
progress through different levels of Bloom’s Taxonomy—from
remembering and understanding to applying, analysing, evaluating,
and creating. The sample papers in this book are structured to
support this learning journey. They include problem types that test
conceptual clarity, mathematical reasoning, data interpretation, and
application of mathematics in financial, statistical, and real-world
contexts.

The goal of this book is not only to help students score well, but also
to build their confidence to approach unfamiliar questions with
clarity and accuracy. Each paper has been created to resemble the
actual CBSE pattern, ensuring that students experience the correct
difficulty level, marking scheme, and time pressure.

| believe that consistent practice, along with smart time management
and thorough revision, can transform a student’s performance. |
hope this book becomes a valuable resource for every learner
preparing for the Class 12 Applied Mathematics examination.

Mr. Amit Mittal
PGT Mathematics
St. Francis School, Baraut
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The fear of the Lord is the
beginning of wisdom.
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General Instructions: . s | _ G = .- | 3
Rend the following instructions very carefully and strictly follow then:

i)  Thiz Question paper contains 38 questions. All qmbom are compulsory.

(i) This Question paper is divided into five Sections - A, B, C, Dand E.

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

(7o)  In Section B, Questions no. 21 fo 25 are Very Short Answer (VSA)-type questions, crryivig 2 marks each,

(o) In Section C, Quastions n0. 26 to 31 ave Short Answver (SA)-type questions, carrying 3 marks ench.

(vi)  In Section D, Questions no. 32 to 35 are Lang Answer (LA)-type questions, carrying 5 marks each, '
(vif)  In Section E, Questions 0. 36 to 38 are case study-based questions currying & marks each.

{viiy) Thre is no overnll choice. However, an bucrmldwfwkgsb'een provided in 2 questions in Section B, Z questions
in Section C, 2 questions in Section Dmdmresub-pqﬂ ench in 2 questions of Section E.

(ix) Useof caleulators is vot allowed.

(_SECTION-A )
This section comprises of 18 multiple choice questions and two assertion and reason type guestions of 1 mark each,

1. In what ratio, waler must be : *
B us addedtodilutchoneycoshng%Operhtresoﬂmtﬂmmsulﬁedsympwouldbewoeth

(@) 2:3 (b)1:5 (c)4:5 (d)5:6 f1)

2. Aruns3 times as fast as B. If A ef
- gives B a start of 40 metres, how far
and B reach the goal at the same time? must the goal on the race course be so that A4

(a) 30m (b) 20m {c) 80m (d) 60 m 1
3. Find %, when 2 4 1 = .

-3
(a) #_—; {b)
4. [ " ypes of data Analysis IR .
(?') Time serles data (3) datain a combination of time serjes data and cArbss-scct‘ionalrdau.
{ii) Cross-sectional data (b) data of the variable is collected at distinct time intervals,
(il) Pooled data (c) data for one or more variables is collected at the same point, J

; (@) GHe); -(a);GEHD) (b) (i-(a); @){C); (E)-®)  (c) -0 Gi(c) ii}-a) () @)-b); (i)-(a); (iH)-(c) [1]
» AL6% converted quarterly, find the present value of a perpetuity of 600 payable at the end of each quarter

(2) T20000 (b) ¥ 32000 () ¥ 25000 (d) T 40000 1]
6. lfp>qandr<0,thenwhic§mfthefollowingfstme?
@ pr<gr Byp-r<g-r ©@p+r<g+r (d) None of the sbove 1]

00 2

200
7. Letz= {0 2 0}. The only correct statement about the malrix Z is:
(2) Diagonal Matrix (b) Scalar Matrix (c) Identity Matrix (d) Singular Matrix i
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8. Evaluate: _[ Pl 1

{a) s (b) Zgsa,c (€ Ao, {d) Ry e
| 5 3 6 (1

9. For the purpose of £ — test of significance, a random sample of size (n) 2025 is drawn from a normal population,

then the degree of freedom (v) is

{a) 2025 (b) 2024 (c) 2020 (d) 2021 m
10. Find the exitical t values for o = 0.10 with d.£ = 18 for a two-tailed ¢ test.

(@) t=%1734 (b) t = +134 (©i=%14 (d) ¢ = 4142 3}

-2 3 )

11. Find k,if A = [k 4J is a singular matrix

- A LE

5 8 8
@ 3 ) 5 (& 3 (d) m

12. At what rate converted semi-annually will the present value of a perpetuity of T 450 payable at the end of each
6 months be T 20,0007

(a) 45% (b) 22% {c) 5.2% (d) 56% i1
13 o P e 3

A= 8 b+l “ls 13 are equal matrices, find the values of g and b.

(a) e=-3b=12 ) a=3bm-12 (Ja==3b=1 (d)a=-5b=12 [}
14. What is the arder and degree of the differential equation obtained by climinating the arbitrary constants @ and b

fromy = ae™* + b7 1)

(a) Order = 2, Degree = 1 (b) Order =1, Degree = 2 (¢) Order = 2, Degree = 2 (d) Order = 1, Degree =1
15. 1£a fair coin is toased 9 times, find the probability of exactly five tails,

29 63 48 5
@ 5 (b) 358 = (d) 25 [
16. The constraints of a linear programming problem along with their graphs are shown below:
xt2=3
=10
v=0
Which of the following inequality may be removed so that the feasible region remains the same as above graph?
(a) x+2¢=3 Mxz10 (hy=0 {d) None of these i1

3.5
17.14- (3, 3} ma

(a) 23 ®) 32 (c) 38 (d) 56 1
18. Mr. X takes a loan of T 2,00,000 with 10% annual interest rate for 5 years. Calculate EMI under Flat Rate system.
{a) 5000 (b) 3000 () 4500 (d) 5500 [

Instructions: 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 (K).

Select the correct answer from the options (A), (B), (C) and (D) as given below:

(2) Both Assertion (A) and Reason (R) are true and (R) is the correct explanation of Assertion (A).

(b) Both Assertion (A} and Reason (R) but (R} is not the correct explanation of Assertion (A).

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

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

19. Assertion (A): For any two square matrices A and B, multiplication of their determinant values is same as
determinant of their product. [A| % |B| = |A x B|

Reason (R): For matrix A = [¢] of order 1 X |, detA =a [1]

20. Assertion (A): In Normal distribation, mean, median and mode of the sample space are exactly the same.
Reason (R): Normal distribution is perfectly symmetrical around its center, which is both the mean, median and
mode. [
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( SECTION-B )
This section comprises of 5 very shart answer (VSA) type quvations of 2 marks svch,
21. (A) Verify that (1& + B) mod 5 = (1d mod 5 + 8 mod %) mod 5 [
OR
(B) Incert the appropriste sign of inequality:
VIR -JT) 364293 21

22. Let X denote the number of hours a class XTI stadent studies during a randomly selected schoal diry. The probability
that X can take the values x; for an unknown constant X is given by:

01, if =0

AX=x)={kx, If x;=1or2

FS-x) fx=3ard
Find the value of k. 5 121
23. The present value of a perpetual income of € x 2t the end of each six montlss is € 40000, Find the value of x# maney
is warth 6% compounded semb-annaally, 2]
24, (A) For a Passson distribution model, if arrival rate of passengers at an atrport {5 vecarded a8 30 per hour an a given
day. Find the expected number of ardvals in the first 10 minutes of an bour 121

OR

(B} It ie given that 3% defective electric bulb ane manudactisred by a company. Using Poisson distribution, find the
prabability of 100 bulbs will contain no defective bulbs, (Use ¢ = 0.06) 2

25. On 1" April, 2020, Ram purchased a machinery costing ¥ 40,000 and spent € 5,000 on its erection. The estimated
efiective life of the machinery & 10 years with a screp value of ¥ 5,000. Calculate the depreciation using the Lineas/
Straigiv line methvod with accounting year ending on 51" March, 2021, 12

( SECTION-C )

This section cowsprises of 6 shorf answoer (SA) type questions of 3 mearks each.

26. A person can row 8 bost 5 km an hour in sill watez, It takes him thrice as kong to row upstream as to row
downstream, Find the rate at which the stream is fowing, 13

27. (A) The price-demand relation 15 x = %y’-!y+3.

(1) Pind the revenue function &
(ii) Find price intervals where revenne incressed/decreases, [31
OR

(B} The total cost furktion of a manufacturing comypany ks given by C{x) = h(ﬁ)?l Show that MC (Marginal

Cast) fals continuously a4 the output ‘2’ Increases. 3]
28. (A) A recent accounting graduate opened s tvew business and installed & computer system that costs € 45,200, The

computer gystem will be deprecated Encarly over 3 years and will have a scrap value of T 0L

i) What is the rate of deprediation?

(i) Give a linear equation that describes the computer system’s book value at the end of i yeer, where

D=1s3
(i) What will be the computer system'’s book value at the end of the first year and a half? 3]
OR'
{B) Find the effective rate which is equivalent to normal rate of 10% p.a. compounded:
(i) semb-annually,
() quazterly,
[Given (LOS) = 11025, (1.025)" = 1.1088) [3]

29, A distern can be illed by two pipes A and 8 b 12 minutes and 15 minstes respectively, Another tap C cin empty
the full tank in 20 minutes. If the tap C is opened 5 minutes after the plpes A and 8 are opened, fnd when the
cistern becomses full? 131
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30.Mbatdmolthesunepmdwmmﬂedfnrthﬁrmmﬁ&.AnunlngMﬂmMof!hepmdudfoﬂowa
mmddhubuﬁonwihmnnh\mnﬁmm;mﬁmhypomohtbnmcmnlﬂeumcmmwmﬂm
branches, given the following information:

haicn | Siapid e | bicah Life 8 hoBB] | "Standard Devistion G Ho) |
Batch I 10 750 12
Batch It § 820 14
[Given V44444 = 2.1081 and fy (0.05) = 2.120] 13l

31. AﬁmlsawmhtedhgplgLTh:pigsmﬁcdmvndompmducbgwnmthafamLhwizwd&wmed
to ensure certain nutrients constituents (call them X, Y and Z), It s necessary to buy two additional products, say A
and B.OnemhofpaxlmAcunmaﬁm\itsdnuuwmx,BmuuofnummtYmdmurﬁtsofnubkntZ.One
unit of product B contains 6 units of nutcient X, 12 units of nutrient ¥ and 10 wnits of nutrient Z, The minimum
requirement of nutrients X, ¥ and Z is 108 wnits, 36 units and 100 units respectively. Product A costs 20 per unit and
pxoductﬂmwpuunltFormuhteﬂuaboveasalh\arpmgnnunmsp@kmwminimbewtnlcoet [3]

( SECTION-D )

nmmwchhxgmamqumdsmw
32.(A) Auhoolplnmm:wnrd!ﬁmomwtnltnibmdmuwrewardhroemm“lnu-hmty,mgnhritymd
haniwmt.wmnﬂmmsthecwudmmy(o:hrdworkuaddedbu\eawdumyg;vmforhoneaty
amounts to T 11000. The award money for honesty and hard work together is double the award money for
xeguhrity.Uaemwbcmethodbﬁndthepdmmmeylmudnmryofawud. 51
OR
(8) Solve the following system of equations using Cramer's rule x + y + 2 = 10,2:4y=13,x+y-42=0 |5

33.Aﬂtmhmwsdut&aepukepcrun&’#focomo&ihpmduﬁislkmltalsokxmmdutitmseﬂl@u:ﬁhwhm
the price is 4 permﬁt,mdkmnsdh&ﬂunmahpﬁceoIZPwm&.Pindﬂwptictperunitif'i units are sold (or

Also find the revenue function and the marginal revenue function. [5]
M(A}Gnmbaawmawmmpﬁummm(cmammmmm
Year . 2004 |2015 |2016 (2017 |2018 |2019 |2020
Index Number:o-| 145 (140 [150 |10 [200 |20 | 230
Findl the best fitted trend fine by the method of least squares and tabulate the trend values. 5
(B) ﬂtquuwtypm&sohmuﬂmlzh\duhy(!inﬁ\mnnds)muidlows.
ﬁ_ .._.,-._.,L.,’-'a "'y 5 é’é " ™
2020 kL) 47 )] 56
2021 68 i &) 72
202 88 50 &0 & |
Calculate 4-quarterly moving averages. 5]

35.Amdhbuyuawbrwhid\dwmahaadownpaymemd!wmwmmmmhmbepmh\Zyeamby
monﬂ\lyinmll.mem:oRSMSmh.lfmem\mmdurgesmmtatﬁ\emtcofmi paa, find the actual price of

e1y™
the car. [Given [5] = (.67253] [5]

(" SECTION-E )

mmwmgsamwmmdqumwmmmmmm.
Thhe first fo cuse study questions huve three sub perts (i, (i), (i) of marks 1, 1, 2 respectioely.
The ticird cse study question has fuwo sub parts of 2 marks esch

36. A data analyst at & manufacturing plant is studying the disteibution of the daily production output (in units) of 2
pedﬁcpmdmdumdbymcmdnmvuh&x./mwx Myﬁtgmadmmmofmnkmncludedmtx
follows a normddisuibuﬁnn.Themlyﬂsﬂmﬂmmemcmdaﬂyproducﬁnn(p)'slz:mitswmumndud
deviation () of 4 units,

Based on this information, answer the following questions:
(i) &hhmmzZSmchadaymﬂwpmdn:ﬁonwtputWMdbkwuﬁu 1
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(i) Onadnyofpcakcfﬁdmcy,mepmducﬁonoutputhadaZ,Smreof+5.Whatwaslheacumlpmducﬁon
output for that day? 1]
(iii) (A) During a day with significant machinery issues, the production output had a Z-Score of - 2.
(a) Determine the actual number of units produced that day.
(b) State how many standard deviations this output is below the mean. f2]

OR
(B) If an observation from this distribution is found to have a Z-Score of 1.5, what can you conclude about its value
relative to the mean? Calculate the value of this observation. Interpretate your findings.
37. Suppose the demand for a good is given by the equation x; = 500 - 507, where x i the quantity demanded and P
is the price of the good. The supply of the good is described by the equation x, = 50 + 25P, where x, is the quantity

(i) What is the equilibrium price in the market? )]

(ii) What is the equilibrium quantity in the market? 1

(iii) {(A) Using integration, calculate the consumer surplus at the equilibrium price. 2]
OR

(B) If the price of the good increases by 10%, how will the equilibrium price and quantity change? [2]

38. A company has two groups of inspectors namely, group A and B, whao are assigned to do a quality inspection
work, Itis required that at least 1800 pleces are inspected for 8-hour day. It is known that inspectors of groap A can
checkpieoesatthenteof%perhourwimmmqof%%,whﬂemspemmofgmchandteckatﬂ\cnte
of 15 pieces per hour with an accuracy of 95%. The inspectors of group A and B are paid T 40 and T 30 per hour
respectively to do the work, Fadtﬁmcanermriscau&edbyﬂweanyhspedonltmm:losaof??()bothccnmpany.

The company has 8 inspectors in group A and 10 in group B.

(i) Formulate an LPP 2]
(ii) Determine the optimal assignment of Inspectors to minimise total inspection cost. 12]
N
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Gremeral Instructions

Read the following nstrictions very cargfilly and sirictly follow them

il This guestion paper contains 38 guestions. Al guestions are comprlsory.

i This question paper iz divided into five Sections — A, B, C, Dand E,

i In Section A, Duesttons na, 1 fo I8 are multiple cheice guestions (MO0 and
greestions nunther T9 and 20 are Assertion- Reason based guestions of T mark each

fivi  In Section B, Duections no. 20 to 25 are Very Short Answer (V34) tvpe guestions,
carrying 2 marks each,

i) In Section C, Uestions no. 26 fo 31 are Short Answer (84) hipe guestions, canving
3 marks each.

fvil  In Section D, (uestions no. 32 10 35 are Long Answer (LA} type guestions carvving
5 marks each.

i) In Section B Cuestions no, 38 to 38 are case studv-hased guestions carmving
4 mrarks each.

il There v o overall dhoice. However, an fmternal choice has been provided in
2 guestions in Section B, 2 gueshiony in Section C, 2 gquestions in Section D and
I guesiions In Seciion E.

fixk  Ulve of calciloror is gor allowed,

(_ SECTION-A )
Mm;lﬁanmﬂesoﬂ&muﬂﬂcm“afbmwtmmrﬁmndmlypv.qmﬁomcfl mark asch,
1. Aruns 15 times as fastas B.1f A gives B a start of 50 m, how far must the winning post be so that they reach at the

same Hme?
5 () 100 m ) 125m {c) 150 m {d) 200 m i
» A zalution of sugar s cantains 15% How i
thesuguw )m:%l%? suger. many grams of sugar must be added to 500 g of the solusion to
3 (a) Sg (b)30g (c)3125g (4)35¢ 1
.Thematg#nalooﬁfuncﬁmofmmuhnudngxunmofacommoduyhm-ﬁ 10x -
producing gne unit of the commodity is € 12. Find the total cast function C{z). AR AN R o
() 6x + 525 2%+ 7 (b) foc + 107 -6+ 3 fc) 6+ 102 -6 + 3 (dyéx+ 57 -2743 [

4. Match the companents of tinme series in correct ceder:

1| Cyclic varation (8)_| Periodic with time span less than year
[T | Seasonal variation ) | Long-term upward or downward trond =~ |
I | Secular trend {€) | Recurrent but cccurs over more than a year

(8} 1-(c), (=), THI-(b) (b} E(a), -{b), ) () 1(b), I-{c], Mi-(a) () 1), 0-(0), Ia) 1)
5. If the coupon rate of a bond is 8% and the yield rate & 10%, the price of bond will;

{a) Be mare than face value Ee less than face valo
{c) Equal face value ::: Cnnnmbedda'n:ine; 1]
6. For Integer constraints 5 < r < 15,2 = y 5 6, which inequality is always true?
b - :
() Zi¥es (b 43 @ Ztss (d) Nove of these ~ [1]
7. If matrix A satisfies A* = -7, then minimal polynomial of A i
(@) ,2;’:18 1(b).r’—‘l : yx+1 fd)x-1 1]
8. 1 [ ——dr = Q [ 2 :
j}4<&+6 QI:’+5x+6ﬁ+RIx’+ax+6h’Qmw'
@ & {b) -1 © (@ X
> 3 d) 3 1]
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9. The central limit theorem states that when sample size increases, the sampling distribution of the mean approaches:

(a) Normal distribution (b) Binomial distribution

(c) Exponential distibution {d) Uniform distribution 1]
10. 'Iwo samples have size 15 and 18. Degrees of freedom for independent -test is:

(a) 32 (b) 31 (c) 33 (d) 30 (1]
11. 1f adjoint of matrix B is [: :J and |B| = 4, then @ equals:

(3) 7 ® 3 (10 (@9 o

d dy‘]a :
12. The arder of the differential equation E[(E) Dis:

-

(a) 1 (b} 2 (c) 4 @3 1
13. For a perpetuity paying T 600 quarterly, present value is T 48,000, Rate of interest ls:

(@) 25% pa. (b) 6% p.a. (c) 5% p.a. (d) 3% pa. 1]
14, 1f matrices A, B satisfy B = -A7'BA, then (A + By* =

(8 O ) A*+ B {c) A*+ B* + 248 (d) A® + B*..24B 8]

15. Identify the redundant constraint in the LPP; Minimize Z = 8x + 6y subject to
x=24y=33x+y=20,x=0yx=0

(a) x=4 (byy=3 () 3c+2y=20 (d) Nane of these 1]
16. In & coin tosses, probabilities for getting k heads and k 4 2 heads are equal. Find k

fa) 3 (b) 2 (c) 4 (d) 1 [
17.% |A| = 6and |B| = 3, find determinant of 5A>8® where A, Bare 3 x 3 matrices:

(a) 243000 (b) 48600 {€) 16200 (d) 27000 3]
18. Fiat rate interest is 105% p.a. for a 3-year loan of T 40000. EMI is:

(a) T1444 (b) T 1,200 (¢) ¥ 1,233 (d) T 1,100 (o

Instructions: Questions number 19 and 20 are Assertion and Reason based questions carrying 1 mark each. Two
statements are given, one Jabelled Assertion (A) and the other labelled Reason (R).
Select the correct answer from the options (A), (B), (C) and (D) as given below:
(a) Both Assertion (A) and Reason (K) are true and (R) is the correct explanation of Assertion (A).
(b) Both Assertion (A) and Reason (R) but (R) s not the corvect explanation of Assertion (A).
(c) Assertion (A) is true but Reason (R) is false,
(d) Assertion (A) ks false but Reason (R) is true.

19. Assertion (A): For 2 % 2 invertible matrix M, adj(adj M) = M.
Reason (R): [adj M| = |M]|.

20. Assertion (A): If bincmial random variable has parameters u, p, mean is always less than variance.
Reason (R): Probability lies between 0 and 1.

( SECTION-B )

This section comprises of 5 very short answer (VSA) type questions of 2 marks sach.
21. (A) Find the last digit of 2% + 105!, 21
OR
(B) Without computing exact values, prove V7 4v2>V6 43

22. Random variable X has distribution: 2]
ex x=1,2,3

P(sz)-{b x=4

with mean 3.1. Findd a4 and b.
23, Fopulation grows from 80,000 o 1,20,000 at 6% CAGR. Find number of years. (log 1.5 = 0,176, log 1.06 = 0.025) [2]
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24. (A) In a town, average power outages per month = 3. Find probability of exactly 5 outages given at least one

cutage. (Use ¢ = 0.05) s 12]

(B) Electronic companent fails 3 times per 1000 hours. Find probability of more than 2 failures in 5000 howr
operation, (Use & = 306 x 107)

25.Amadﬁuixﬁﬁaﬂywoﬂh!ﬁ,ﬂﬁOdcpmdnesﬂnwlyby?Sﬂl)pcrmnWhenwilva!uebchalfoflnlial? 12

( SECTION-C )

TTis section comprises of 6 short answer (SA) type qurstions of 3 marks each.

26. Boat covers distanoe upstream in 7 hours 30 min and downstream n 3 hour 45 min. Find ratio of boat speed to
stream speed. 3]

27.(A)Cu:vey~pr’+qx’hascnumlpdntat(l,-zx.l-‘lndp,qandﬁtcothsrcmknlpodnt. 3]
OR

‘
(B) Total revenue R = L2x+£;--~’t§ - Show at maximum average revenue, AR = MR.

28. (A) Bond face value ¥ 70,000, 8% coupen, redeemable after 5 years, quarterly payment. Purchase price if yield is
9% compounded quarterdy? (1.0225] ® = 0.64 [3]
OR

(B) Ammnym!wm.lumhupmmummbym%atthemneofmplaummtm
current machine will have a scrap value of ¥ 7,000 after 7 years. To finance the purchase of the new machine,
uinkingﬁmdlsemblimed.msﬁmdwﬂleamanmnualinmﬂmﬁeofﬂn,mmpoundedyeady.mcnhm
the constant annual payment that must be made into the sinking fund so that the accumulsted amount,

combined with the scrap value, will exactly cover e future replacement cost.

[Use (1.07Y=1.6]
29. Pipes A, B, C fill tank In 40, 80 and 160 min respectively. Pipe B, C open 15 min, then B cosed, A opened. Pipe C
closes 5 min before tank full. Tota £l fme? 3]
30. Sample of 16 holes purched has mean 1.86 cm, variance 0,005, Test at 0,05 level if average hole diameder & 1.84 con.
fopsss = 2,131, [3]
31. Company peoduces 4 and B with labor Emits. A needs 5 hiunit, B needs 7 hiunit; max 350 h labor/day; max 70 units
A,s)unnsB;proﬂbQZSperAmdfaspe:B.lbxmlauLPPmmMmmpmﬁL 3]

(_ SECTION-D )

This section comprises of ¢ long answer (LA) type guestions of 5 murks eack
32.(A) The sum of three numbers is 6, If we multiply the third number by 2 and add the firsst numbér to the result, we
get 7. By adding second and third numbers to three times of the first number, we get 12 Using matrices find the
numbers. 31

OR
(B) Markets X, ¥ demand and supply:
%y (X) = BS —dpy + py, x, (X) = -3 + 18py
%y (¥) =90 + 3py - Spy, ,(¥) = ~10 + 30py,
Flnd equilibriwm prices using Cramar’s rule.
33. Marginal coet MC = 70 - 24x + 3¢ and marginal revenue MR = 24x - 3x*, Find profit-maximizing outpat and total

profit (fixed cost zerv). -
34. (A) Annual rice production (milons): %
2018 7.6
219 83
2020 9.1
2021 97
anz 102

Find Ia;st squares trend line, tabulate values and forecast 2026 production.
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(B) Monthly traffic (in thousands)
Month | - Toafbc (i tousands)-
March
April
May
June
July
August
September
October
November

December
Compute 3-month moving average and plot trend.

35. Mr Roy buys a car for T I200/000 and pays 15% down. He takes a loan for remaining at 11% annual interest
compounded monthly, repaid in 4 years. Compute EMT and total inferest. (1.00917)% = 1.51. & |

( SECTION-E )

Thas section comprises of 3 case-studypvasage-hesed guestions of 4 marks eack with sub pards.
The first taoo case study questions fiaoe three sub paris (0), (i), (21) of marks 1, 1, 2 respectivefy.
The third cose stuidy question Jies two swb parts of 2 marks each

36. A factory produces bulbs whoss lifetimes are normally distrbated with mean 1200 hours and standard deviation
100 haurs.

A IR I

) Whatmrﬁon of bulbs last between 1100 and 1350 hours? 1]

(if) 1f 00 nupmduned,hwmmyamocpentzdtolmlunlmlomhoum 1

mm&w mmwamsmmssdmwwmamm.mmmmm
OR

(B) If a sample of 25 bulbs is tested, find the probabality that the sample mean lifetime exceeds 1225 hoars.
37. A commedity has demand and supply functions:

Q4 = 500 - 10p~ 5¢%, = 50 + 15p

{f) Find the aquilibriim price and quantity, 1]
(if) Find the price elasticity of demand at equilibrium, 1
(13} (A} Compute the producer surplus at equilibrizem. 2]

OR
(B) Compute the consumer surphus at equilibrium using integration.
38. Consider the LPP with objective Z = px + gy where p, § > 0, subject to
x4 =802x+y=10,x=0,y=0
(a) Solve graphically to find all corner paints of the feasible region. 2]
b) It Z = px + qu attains its maxdmwm at both {50, 0) and (40, 20), find the relation between p and g and state the
number of optimal solutions in this case, [2]
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Cremeral Instructions @

Read the following nstrictions very cargfilly and sirictly follow them

il This guestion paper contains 38 guestions. Al guestions are comprlsory.

i This question paper iz divided into five Sections — A, B, C, Dand E,

i In Section A, Duesttons na, 1 fo I8 are multiple cheice guestions (MO0 and
greestions nunther T9 and 20 are Assertion- Reason based guestions of T mark each

fivi  In Section B, Duections no. 20 to 25 are Very Short Answer (V34) tvpe guestions,
carrying 2 marks each,

i) In Section C, Uestions no. 26 fo 31 are Short Answer (84) hipe guestions, canving

3 marks each.

fvil  In Section D, (uestions no. 32 10 35 are Long Answer (LA} type guestions carvving
5 marks each.

i) In Section B Cuestions no, 38 to 38 are case studv-hased guestions carmving
4 mrarks each.

il There v o overall dhoice. However, an fmternal choice has been provided in
2 guestions in Section B, 2 gueshiony in Section C, 2 gquestions in Section D and
I guesiions In Seciion E.

fixk  Ulve of calciloror is gor allowed,

(_SECTION-A )

Theis section comprises of 18 nultiple choioe guestions ad two assertion and reason type queskions of T mark anch,

& In what ratio must rice st ¥ 58 per kg be mixed with rice ¥ 110 per kg 5o that the mixture be worth 70 per kg?
{a) 23 (0) 10:3 (c) 45 (d) 5:6 1}

(a) 30 m (b) 20 m (c) 80 m (d) 200 m 1

3. Forthe differential equation: %:ﬁt{-‘{, the solution is:

1
(a)ﬂ+5m(1+x‘)-c b) & +In{l +FH=C (c)e"-%ln(l+x‘)-c @EF-inll +H=C

4, Match the following columns to complete the sentence and choose the correct option:

Method Description ST Usage e
@) Straight-line trend (a) E\! method tha‘th m ;cmm&m (i) Used fqr Jong-term
= g i e et ot | 8 i
T i e e | 7
= () () (&) — (i) (00) - (<) ~ (i)

() (0 (a)- (Eit); (1) = (b) ~ Gi); (D)~ (c) - () (d) ()~ () - G (1)~ () ~ (i) {UID) ~ (b) ~ (1) ]

{a) ¥ 2000 {b) T 3200 (c) T 2500 d) ¥ 3000
6. £0 < x < 1, which of the following s greatest? “ "
3) x 1 1
(d) =* @ 7 @ = i1




7. The travel time matrix between 3 bus stops Ay, A, and A, is given ss:
0 2 3]
20 4
34 oJ

A=

If 2 new bus stop Ay is added, with the travel limes to the exdsting stops as [2, 3, 5], what is the new symmetric
matrix representing the travel times between all 4 bus stops?

0 2 3 2] 0352 ¢ 23 31; D3 45
204373 30435 20 4 2 d 3052
@13 405 ®is 403 @13 405 @Wlg 503 m
a3 8590 2530 3250 5230
8. Evaluate: j(x+3)(x+2)dx
£ 52 . 1
(a) —3—0—2—--#2!'0(: (b) -s—-taz';‘;"kc () -##(. (d) Gc‘_ﬁ-irc 1]

9. Simple random sampling states that:

() Members of sample are chosen at regular interval of population,

{b) Every individual i chosen entirely by chance and every member of the popalation has an equal chance of
being included in sample,

(¢) Every individual is not chosen entirely by chance and every member of the population has an equal chance of
being included in sample,

(d) Every individual is not chosen entirely by chance and cvery member of the population does not have an equal
chance of being included in sample, M

10. A researcher studying smartphone usage habits divides the population into three states based on age: 18 - 30, 31
~ 5 and 51+, They then randomly sefect a proportional number of participants from each group. This is done to
snsure:

(a) The sample is easy to access.
(b) Each age group is accurately represented in the sample.
{¢) The cost of sampling #s minimized.

(d) Every possible sample has an equal chance of being sclected. 1]
11. Write the coordinates of triangle ABC with vertices A{4,-1), B(3, 2), C(2, —4) In matrix form,
4 3 2 4 3 2 4 5 2 4 3 2
(@) [—1 2 -4] ®) [-1 2 4] (c) [-1 2 -4] @ [-1 8 -4]

Which of the above matrices correctly represents the coordinates of trdangle ABC?
12. Ar what rate converted semi-annually will the present value of a perpetuity of T 500 payable at the end of each 6

months be T 30,0007
(2) 33% (b} 32% (¢) 52% (d) 5.6% (1]
13. LetA = [3 :] What Is ad] (ad] (A))?

4 -3 ‘3 (2 -3 2 3
@ (.-1 2] ® [1 2] @ -4] @ [1 4)
14, Consider the differential equation:

3
(g] o3£}-7y~0
i d. ;
What is the sum of the order and degree of this differential equation?
(@ 5 (b) 6 (e} 7 (@8 ()
15. In a Linear Programming Problem (LPF), which of the following conditions must hold true for the existence of an
optimal solution in & bounded feasible region?
() The objective function must be linear and all constraints must be strict inequalities,
(b) The feasible region must be convex and non-empty and the objective function must be continuous.
(c) The feasible region must be a closed polygon with at least one corner paint.
(d) The cbjective function must be continueous and the feasible region st be non-convex.

i
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16. Let 8[4, ;—), then n and p parameters of binomial distribution are:

(a)nsi.p-g- (b)p=4,n--:—' (c)n=l,p=§ (@ Neme of these ~ [1]

17. 1etA= [_34 :] then 2)A| is

(a) 23 (b) 32 () 76 (d) 56 aj
18. A borrower is paying an EMI of € 2,500 for a loan with a flat-rate interest of 10% per annum for 3 years, If the total

repayment amount (including interest) is ¥ 90,000, what is the principal amount of the loan?

(a) 70,000 (b) T75,000 (e) T 80,000 (d) T 85,000

Quu&on-nmbermandwmAmmndhmnbmdquesdonsunﬁnglm&n&.Noshmu
mgivm,on:InbdledAnse:ﬁon(A)andﬂ\codtahbdbdRuunm).Sekctﬂxemsctanswerﬁmnthe

options (A), (B), (C) and (D) as given below:

(a) Both Assertion (A) and Reason (R) are true and (R) is the correct explanation of Assertion (A).
(b) Both Assertion (A) and Reason (R) but (R) is not the correct explanation of 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): For a non-zero matrix A, of order m X 1, a matrix B of the same order. Then B is called the negative
makrix of Aif B = -A.
Rnson(R):IfA+B=(J,whemO!smez:mmmixofthesamocder.ThaniscnlkdﬂwnegauvematxixofA.

1

20. Assertion (A): E(X) of a random variable X, is the theoretical mean of X_ Therefore, it is 2 parameter, not a statistic.

Reason (R): E(X}isbanedonsampledata,notonthedisn'ibutinnufthemndomvarhbkx 1]

( SECTION-B )

MnrﬁmmmiudSWshﬂmWSAJ type questions of 2 marks each.
21. (A) i g =31, b = 21, m = 5, then check @ = b (mod ) 2]
OR W i

(B) Solve the following inequality:
(22-6) <10 D 21

22. A dass XTI has 20 students whaose marks {out of 30) are 14, 17, 25, 14, 21, 17, 17,19, 18, 26, 18, 17, 17, 26, 19, 21, 21,
25,14 and 19 years. If random varisble X denotes the marks of a selected student given that the probability of each
student to be selected is equally likely.

Prepare the probability distribution of the random variable A 2]

23. An investor puts € 50,000 into a mutual fund, and the value grows to ¥ 1,00,000 over time. If the compound annual
growth rate is 8%, calculate the number of complete years required for the investment to double. [Use log(2)
= 0.301 and Jog(1.08) = 0.034] ; 2~ 12

24.(A)Aha(ﬁcmgir\wxcmrdsthcnumberofbiq-dcﬁdmm‘seapmdm]nrcyclebadnﬂerecoxdsﬂwtm
average of 3.2 bicycle riders use the cyde track every hour Given that the number of bicycles that use the cycle
track follow & Polsson distribution, what is the probability that 2 or less bicyde riders will use the cyde track
within an hoar? [Given ¢=2 = (04076220} : [2]
OR
(B) A computer disk manufacturer tests disk quality on random basts before approving it. The approval is based
on the number of arrors in a fest area on each disk and follows Poisson distribution with A = 0.2. What is the

percentage of test areas having two or a smaller number of errory? [Given ¢ °% = 0.81673075] 2]
25, An assot costing € 15,000 is expected to have a useful life of 5 years and a scrap value of ¥ 3000. Find the annual
Aonvrodiatinn rharews 1kine the stvaloht-line method. [2']
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( SECTION-C )

This section comprises of 6 short answer (SA) type questions of 3 marks ench,
26.Findthespeedofthebont,ifaboumomdammmauhermd16hn’handu|:stremnatmemeo(
10 kevh, (31
27. (A) Pind critical points of the following function:
fix) = -6 + 92~ 10
Also, classify the critical points, 3]
OR
(B) Aboymmufncturlngﬁxmaesmitsvarlableormtobe':‘dmesthemmofaoand'x‘, where 'Y is the number
of toys produced, also the cost incurred on storage is ¥ 1500, Find the total cost function and the marginal cost
when 20 toys are produced. 3]
28. (a) Considerabondwiﬁuacoupommteoﬂﬂ%chugedumuaﬂy.Thcpuvalueh!Z.OOOandmzbondhasSyeam
to maturity. The yleld to maturity is 11%. What is the value of the bond? [Given, (1.11) = 0.593451) [3]

OR
{B) In 10 years, a machine costing ¥ 40,000 will have a salvage vahue of T 4,000, A New Machine at that time is
expected tose!lfnrtsz,om.mmwpmvidefundsforﬂtediﬂmbem«nﬂmreplmmtcmmme
salvage cost, a sinking fund is set up into which equal payments are placed at the end of each year. If the fund
earns interest at the rate 7% compounded annually, how much should each payment be?

[Given, (1.07)" = 1.967151] (3]

”.Mmpesmﬂﬂadstzmmamdthmmmspecﬂvdy.Thcpipesmopmeddmuﬂamoudymdiﬂamu
minulesmo:etoﬁllthcdsu:mduemlmhgc.lfﬂwdstexnismmtwmbeﬂ\eﬁmemhenby&clmkagam
empty it? [3]

30.CounnyAhnsmamgefumaizeoflUlaues,kaConn&thasanmagefarmsizedles.Assum
the data were attained from two samples with standard deviations of 8 and 12 acres and sample sizes of 8 and
10, respectively. Is it possible to infer that the average size of the farms in the two countries is different at a 0,057
Assume that the populations are normally distributed. [Glven, & 4 (18) = -2.101] 3]

31. Anya crafts two types of handmade candles: hixurious Serenity Jars and vibrant Energize Tins. To plan her
pmductionforthemonﬂ\,ﬂmnccdsmﬁgmouthownnnyofeachtypcmuuketama:dnﬁzeherpmﬁ!.Each
Serenity Jar provides an ¥ 18 profit and requires 500 grams of wax, 40 ml of scent oil and 45 minutes of her labor
Each Energize Tin provides a 12 profit and requires 300 grams of wax, 25 ml of scent ail and 30 minutes of labor. For
theupoomingmonﬁ\,shehu&O,lIlOgmmsafme,OWm!ofsomtuﬂmd?,zmmh\utesufhburﬂmenvaihblc.
Funhermmc,bmdonherwebme‘sdemand,shehumshewmotsdlumethmloo&mﬁtylm.l:nrmuhlea
linear programming model to determine the optimal number of each candle Anya should produce, defining your
decision variables, stating the objective function and writing all constraints as mathematical inequalities. 3]

(_ SECTION-D )
This section comprises of 4 lorg answer (LA) type guestions of 5 marks eack
32. (A) Three shopkeepers A, B and C are using polythene bags, handemade bags and newspaper bags. A uses 20, 30
md-iDnmnberofbagsofrespecﬁ\-etype.Buses!),dﬂand%o{ead\req:ecﬁvckindwhﬂeCusum,ZOmd
300fcachtype.Euhshopkeepespmt?ﬁ(),?&ﬂand!monmebagmphmmccmdmdlmybaguﬁng
matrix method. 5]
OR :
(B) Abohnistisdcvdopmgaspecmimtdmtsolu&mtobooettheg,mwﬁ\ohnewhybﬁd plant. The solution
requires precise amounts of three key nutrients: Nitrogen (N), Phosphorus (P) and Potassium (K).
The botanist mixes three commercial fertilizers to get the exact formula:
» Fertilizer A provides units of nutrients in the ratic (N:P-K)=2:1'1
o Fertilizer B provides units of nutrients in the ratio (N:P:K)=1:2:1
o Fertilizer C provides units of nutrients in the ratio (N:P:X)=1.1:2
The desired final nutrient solution must contain a total of:
* 14 units of Nitrogen (N)
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» 13 units of Phosphorus (P)
o (2 units of Potassium (K)
Let x, y and 2 represent the number of scoaps of Pestilizer A, B and C used respectively.
(i) Setup the system of three linear equations representing the total amouant of each nutdent.
(M) Usting Cramer’s Rule anly, find cat how many scoops of each fertilezer (x, y and z) the botanst must use o
achieve the exact nutrient blend.

33. A monopolist has a total cost fanction TC = 20 + 10 and faces a demand curve g = 53 - 05p.
(a) Find the profit-maximizing price and cutput before any tax.
(b) 1£  tax of T5 per unit is nposed on the monopolist, find tha new peofit-maximizing cuatput and price.
(¢} How much of the tax has been passed on to the consumer? 51

34, (A) Based on the dats available for the sales of an itemn In a district, by the method of least squares (f) tabulate the
trend values (i) find the best fit for a straight-line trend {iif) compute expected sale trend for yoar 2002, [5]

Year Salos (In Jakh)
1996 65
1597 53
1998 43
1969 6.1
200 546
W01 78
oRr

(B) Calculate the 3.qesr moving averages for the loans (in lakh ) issued by co-operative banks for farmers in
different states of India based on the values given below: Plot the graph to represent the trend valuea, 5]

Year 2006 | 2007 mmmomu]mz 2013 | 2014
“'Loan'amoint (inTakh®) | 4185 | 402 | 3812 | 265 | 55 zu]naas 231 | #11

- R e S

35. Ms. Anantya Desai has been accepted into & prestigious university for a Master's program. The tota) tuition fee is
¥ 8,00,000, She pays an initial deposit of 25% of the fee and takes an education loan for the remaining amount, The
oan has a tenure of 4 years ond corvics an annual interest mte of 8%, compounded manthly.

Caleulste her monthly EMI using the reducing balince method and the iotal interest paid over the loan period.

[Use (10067) » 1.35)

( SECTION-E )
Thels section comprises of 3 case-atudypssaage-based guestions of 4 woerks eack with sub perts. The first too oase study guestions
Foroe three sub pards (1), (&), (1) of marks 1, 2, 2 respectively. The thind case study guestion has laeo sub paris of 2 marks each

36. The mathemstics scores of a group of 00 students follow a normal distrbution with 2 mean of 75 and a standard
deviation of 10. Based on this data, answer the following questions:

(i) What percentage of students scored bedow 75 marks? n
(il) Find the number of shidents wha scoced more than 90 marks. 111
(i) (A) Caleulate the number of sttsdends scoring between 78 and 85 masds,
Use: BZ < 1.5) = (5332, P(Z < (0.3) = D.6179, P(Z < 1.0) = 08413 2]
OR

(B} In 4 nationwide aptitude test, the top 5% of candidates receive a ment certificate, The Z-scare for the 95%
percentile is 1,645, Find the minimum score a candidate must achieve to earn the certificate

37. In the smartphone market, the relationship between price and guantity demencded can be modelled using a inear
demand function. Suppoese the following information is available from market resesrch:
At a price of T10,000 per unit, the quantity demanded & 500 units,
At a price of 715,000 per unit, the quantity demanded decreases to 300 units,
Based an the above information, answer the following questions:
(i) Formulate the linear demand function based on the piven data. i
(i) Suppose the sapply function is given by

o
Po'm"l—o‘

determine the equilibritm price and guantity. 1
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{iti) {A) Using integration, calculate the consumer =urpl-1.s'—n;tl—w— e;;x;::.-l:m;“n:uu Cr—
OR
(B) Using integration, calculate the producer surplus at the equilibrium price. 2
38. Consider a Linear Programming Problem: Maxdimize Z = 3x 4 Sy :
Subject to the constrainta: g
x+Iy2= 40
x+y=<45
xz=ly=0
:;; ?c-tl;? u{f_- problem graphically to find the feasible region and its coener points, [2}
t the objective function i changed to Z = ar + : ¥ i
A e e ged ax + by and the problem has multiplo optimal solutions at (10, 1{;}
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Cremeval Instructons »

Read the folloving instviciions very carclfully and strictly follow them ;

fik
il
i
fivk
fv
i)
fwii}

frined

fixl

3.

This guestion paper contains 38 guestions. Al guestions are comprlsory.

This question paper iz divided into five Sections — A, B, C, Vand E,

In Section A, Questtony no, 1 fo I8 are multiple cheice guestions (MO0<) and

greestions nunther T9 and 20 are Assertion- Reason based guestions of T mark each

In Section B, (uections no. 20 to 25 are Very Short Answer (VEA) fype guiestions,

carrying 2 marks each,

In Section C, Uestions no. 26 fo 31 are Short Answer (84) hipe guestions, canving

3 marks each.

In Section D, (hestions no. 32 fo 35 are Long Answer (LA} type guestions carrving

5 marks each.

In Section E Ouestions no, 3 o 38 are case studv-hased guestions carmving

4 mrarks each.

There s no overall choice. However, an fmternal choice has been provided in

2 guestions in Section B, 2 gueshiony in Section C, 2 gquestions in Section D and

I guesiions In Seciion E.

Live of codcilaror is gor aflowed,

( SECTION-A )

This section comprises of 18 multiple cholce questions and fwo assertion and rexson type guestions of 1 mark each,

Consider the inequallties: 1]

LiZx+3<7and:x-1=0
Which of the following statements is correct?

(a) The solution sct of I; is a subset of the solution set of I, "
(b) The solution set of I is a subset of the solution set of I,

(c) The solution sets of [y and I, are disjoint.

{d) The solution sets of I; and I; overlap but neither is a subset of the other.
What is the main advantage of stratified random sampling over simple random sampling? 1]
(a) It eliminates the need for randommness in selection.

{b) It ensures propertional representation of subgroups within the population.

(¢} Itreduvces the overall cost of conducting the study.

(d) Ttis only used for populations with uniform characteristics,

The cost function for a company Is given as Cx) = x* -3¢ + 5x + 10, Based on this function, which of the following
is true for the marginal cost? 1]
(2) The marginal cost decreases forD<x <1 '

(b) The marginal cost attains its minimom at x = 1

(¢) The marginal cost incresses forx > 1

(d) The marginal cost is not constant, but changes quadratically with x,

The sbsolute minimum value of the fanction fix) = In{x) — x* in the interval [1, 3] is: []
(a) -8 (b) -6 (c) -4 (d)-2
In a one-sample i-test, the null hypothesis is rejected when: [1]

(a) The calculated f-value is smaller than the critical d-value,
(b) The calculated f-value is greater than the critical f-value.
(€) The calcalated f-value lies outside the critical t-value range for a given ggnificance level.
(d) The calculated t-value Is equal to the sample mean,
For the system of equations: 1]
Wk +y=8
dx-y=12
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What is the value of the variable y obtained using Cramer's Rule?
@ y=1 b)y=2 ey =1 (d)y=-2
7. A random varlable X follows 2 discrete probability distribution given by the following probability mass function
(pme):
l, =]
4
—,-, x=2
4
PX=x)= I
-, X=3
K
-41-, xwd
What is the expected value of X7 [1]
(&) 25 - (b)3 (c) 4 (d) 35

8. Acompany purchases a machine for ¥ 50,000. The machine is expected to have a useful lfe of 10 years, after which
it will have & scrap value of ¥ 5,000, The company uses linear depreciation to calculate the depreciation expense

each year Which of the following is the correct depreciation expense for the 7 year? m
(a) T4,500 (b) T 4,000 (c) 5,000 () 73,500

9. Amilkman mixes water with milk and sells the mixture at the cost price of milk. If he mixes 2 litres of water with 8
litres of milk, what is his gain percentage? i1
(a) 15% (b) 20% () 25% (d) 30%

10. In a large batch of smartphanes, 12% are found to be defective. A random sample of 120 smartphones is taken with
replacement for inspection. What is the variance of the number of defective smartphones in the sample? [1)

(a) 12672 (b) 10.56 (¢) 1152 (d) 13.44

11. What is the remainder when 27 is divided by 97 ]
(a) 1 (b) 2 (c) 8 (45

12. A tank can be filled by & pipe in 6 hours. Another pipe can empty the ssme tank in 9 hours. If both pipes are opened
together, in how much time will the tank be filled? 1]
(a) 12hours (b) 18 hours (¢) 9 hours (d) 36 hours

13. What is the primary goal of time series forecasting?: n
(a) Toidentify the trend component of the data {b) To predict future values based on historical data

(c) To estimate the seasonal component of the data (d) To smooth the time series data
14.mptmntvalncofnscﬁesofpaymentsoﬂsmmnden!theexdoleverySmonﬂuandconﬁnuingfom[!the

interest rate is 8% per annum compounded quarterly, what is the present value of the sequence? 11
(a) 225,000 (b) T 20,000 (9 T30000 (d) € 40,000

L5. Itis known that « > b. Which of the following statements must always be true? [1]
(a) @ >4 M a+c>bse e) o > e (d %<%

16 LetAbead x 4matrixsuch that det{A) = 5and let B = A”. A (the product of A and its transpose). What is the value
of det(B)? 1]
{a) 25 (b) 5 () 625 (d) 125

17. Let Abea 3 x 3 matrix such that A% = 24 - I, where I is the identity matrix. Then what is A% m
(a) 4421 (b) 24% -1 (¢)8A-71 (d) 6A - 51

18. The order and degroe of the differential equation: )

. , ;

d_l,(.dl) =
dr*  \dx

(a) Order = 1, Degree =1 (b) Order = 2, Degree = 3 (c) Order = 2, Degree = 1 (d) Order =1, Degree = 3
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
options (A), (B), (C) and (D) as given below:

(a) Both Assertion (A) and Reason (R) are true and (R) is the correct explanation of Assertion (A).

{b) BothAssenion(A)andReason(R)but(R)isnotﬁtemcredaplmaﬁonot:&ssmﬂm(l\).
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(¢) Assertion (A)is true but Reascn (R} is false.
(d) Assertion (A) is falze but Reason (R) Is true.

19. Assertion (A} A sinking fund is 3 financial arrangement where a company or individual sets aside money over
tme to repay a debt or make a large futare expenditure. m

Reason (R): The sinking fund involves periodic deposits of a fixed amoant, which when compounded at a spedfied
rate, accumulste to the required future value to meet the future liability or expenditure.

20. Assertion (A): If A is a symmetric matrix, then |A| = |AT|. 88
Reason (R): The determinant of the transpose of o matrix i equal to the determinant of the matrix.,

( SECTION-B )

Tvis section comprises of 5 very short arstoer (VSA) type questions of 2 marks sadi,

21, (A) A chemist has two sclutions of acd: ane is 30% acid, and the other & 50% acid. How many litres of each
solution ghould be mixed 1o obtain 20 litres of 2 40% acd solution? 2
OR

(B) A pipe can §ill a tank with waler in 4 hours. However, due to a leakage, it toak 5% housrs to fill the tank. How

much time will the Jeakage take to empty the tank completely if no other pipe is running?

22. In u race, A can run 100 metres in 10 seconds and B can run 100 metres In 12 seconds. [f they start the vace at the
same Heme, how much distances will A be ahead of B when A finishes the race? [2)

23. A boat travels &) ki downstream bn 4 hours and reburns upstream in 5 hours. Find the speed of the boat in =5l
water and the speed of the stream, 12)

24, (A) In a factory, 80% of the products manidfactured are defect-free and 20% are defective. 1f 6 products are selected
randamly for quality testing, what is the probability that exactly 4 of them are defect-free? 12)
' OR
(B) The height of adult women in 2 ¢ty follows a normal distribution with a mean of 160 cm and a standard
deviation of 8 cm. Find the probability that a randomly selected woman has a height:
(i) less than 150 cn
{ii) between 150 cm and 170 cm. (Use PZ < -1.25) = 0,106 and P(Z < 1.25) = 0.8944)

0
25. %A - 1

Ll A
o W =

}, find A% — 54 + 41 and hence find a matrix X such that A7 54 + 4l + X = 0. 12]

—

( SECTION-C )

This section convprises of & short answer (SA) type questions of 3 sarks each.
26. A factory produces at least 40 units of & product daily to meet market demand. The cost of produding x units s

given by the function Cfx) = 5x + 100, where x {5 the number of units produced in a day. If the factory wants to
keep the daily production cost below ¥ 600, find the range of units that can be produced. 3]

27. (A) Two machines In a factory are tested for their mean output rate, Assuming that the output rates follow 2
normal distribution with anknown but equal vardances, test the hypothesis that the mean output rates of the
two machines are the same. The following data is collected: 13]

Machine | Sample Size-fu) | Mean-Outpat Rate {v) | 7 * Standard Deviation (s)
Machine A 12 240 unitshour 18 unitshour
Machine B 10 260 unitshour 18 unitshour
Use 4,{0.06) = 2,086 for the critical vake of the t-distribution.
OR
(B) A fitness trainer claims that the average weight loss of clienss following a specific program is 10 kgin 3 months
To verify this claim, a random sample of 8 cliends is tested and the weight Joss (in kg) is recorded as: 9, 11,8, 7,
12, 10, 9 and 6. Test the validity of the trainer’s claim at 5% Jevel of significance.
[Given I, (0.05) = 2.365)
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28. A café manager records the number of customers arriving during lunchtime, On average, 4 customers arrive at the
café every 30 minutes. Assume that the number of customer arrivals follows a Poisson distribution. B3]
(a) What is the probability that exactly 2 customers will arrive within 30 minutes?
(b) What is the probability that 3 or fewer customers will arrive within 30 minutes?
(Given ¢~ =(,0183)

29, Mr Sameer started & savings account with a deposit of ¥ 20,000 at the beginning of 2020. By the end of 2021, his
account balance grew to ¥ 30,000. Due to a finandial need, he withdrew ¥ 5,000 at the end of 2021, leaving ¥ 25,000
in the account at the start of 2022. Over the next two years, the account balance grew steadily, reaching 40,000 by
the end of 2023. [3)

Calculate the CAGR (Compounded Annual Growth Rate) of his savings over the four years.

L)
(Use (2)* = 1.1892)

30. A small bakery produces cookies and cakes. The total number of cookies and cakes it can produce dafly cannot
exceed 50. It takes 45 minutes to bake a cake and 15 minutes to prepare a batch of cookies. The bakery operates for
& maximum of 10 hours a day. The profit per batch of cookies is ¥ 50 and the profit per cake is ¥ 200, 3]
R:rmnlalcanW!od&mhehowmnyhkhuofmoﬁaandmmmhhuymouupmdmedaﬂytomaximisc
profit, given that at least ane batch of cookies and one cake must be produced daily.
(Note: No need to solve for the feas®le region or optimal solution.)

31. (A) A cylindrical die with a square base is rolled along its rectangular faces. The die has 4 faces numbered 1, 2, 3
and 4, and it can land with any of these faces on the bottom. Let X denote the number shown on the bottom

face after the die is rolled and the following probability distribution of X is given: [3]
r--.“'x-'t,.” 1 2 3 <
o v o 2p 3p Ip

iven that the total probability is 1, answer the folowing:
(i) Find the value of p.
(i) Calculfate the mean, E(X), of the distribution.
OR
(B) A person is taking part in a quiz competition. The probability of answering a question correctly on any given
trial is 0.04. How many minimum questions must the person attempt to have a probability of at least one
correct answer greater than or equal to 0.757
(Use logy, 0.96 = — 00177 and logy, 0.25 = - 0.6021)

(' SECTION-D )

This section comprises of 4 long answer (LA) type questions of 5 marks each
32. (A) The monthly sales figuzes (in € thousands) for a grocery store aver 12months are given below:

Jan 120

Feb 150

Mar 170

Apr 140

May 180

Jun 200

Jul 210,

Aug 1%

Sep 220

Oct 230

Nov 240

Dec 250
The store manager wants to analyse the sales trends to improve stock management and prometional strategies.
Calculate the 3-month moving averages for the given dats. B]
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Identify the trend In sales over the year basad on the moving averages. 121
OR

(B) A small-seale electronics manufacturing company tracks the mumber of units sold per year and their respective
prices over the past 7 years. The data Is as follows:

| Year' [ Nviber of Uls Sold’{in thousands) ™ peud);
2016 42 45
m7 &5 50
018 50 55
me 55 60
2020 60 68
021 65 70
222 70 75

Udngthclanaq\msmdhod.ﬁndthcmight-h:uendequmfoc:henumberolmﬂtssoldmmhﬂontod\:
price per unit. Then, calculate the trend values,

33. Ravi owns a smalk-scale bakery that specializes in two types of cakes: Chocalate Delight and Vandlla Supreme. Each
cake requires theee key resources: flour, sugar and labour hours. Ravi wanis to maximise his profits while ensuring
the production constraints gre met.

Details:
(1) Profit per cake:
& Chocolate Delight: T 40 per cake

Labour (hours) 15 2 «

Based on above imformation, answer the following questions:

(a) Considering the number of Chocalate Delight {x) and Vanilla Supreme {v) cakes and profit should be
maxismised, formulate the linesr insqualities for the given scenario and explain their significance in Ravis
production constraints. 2]

(b) Ravi decides to test & solution whem he produces 40 Criocolate Delight cakes and 20 Vnilla Sapreme cakes,
\\:ﬂyﬁmhadmhnumaummemuinbsuudmmhﬂmmwmmunog,idmtifywhidu
comstraint &5 violated, AREER : 13

34. A company, XYZ Flectronics, manufactures and sells smartphones. The company has observed the following data
points for its smartphone sales:

© When the price of a smartphone was T 25,000, they sold 30 units per month.

© When the price dropped to ¥ 20,000, they sold 8 units per month.

® When the price was ¥ 25,000, there were 150 smartphones available for sale each month.

B Wbondwpxioewu:«hndw?zs.ow,ﬂwmmaﬁymsmaﬂphnnsmmairdngfmnlep«mnm

1) Find!hedumndhmd.ionformufphmuinmelormou)(x)=nr+b,whuexisthenumbctof-nmp!m

sold and D{x) is the price of the smartphane. 121
{ii) Caleulate the consumer surplus if the supply function is given as S(x) = 120 + 4000, where S{x) represents the
price at which x smartphones, (3]

35. A new car is expocted to cost € 75,000 &t the time of purchase. After 5 years, the car's estimated salvage value is
zwmmmwmmmmmmmwwmammsmm
Eqnalpaymawnmdepoﬁmdnthecndvq(ndlywinmﬂﬂshmd,vﬂichminmutmmudmdﬁ
compounded arnually. ' 151
You are required to:

(i) Determine how much should be paid into the sinking fund each year to sccumulate the difference between
the purchase price and the salvage valae,

() Find the annual depreciation of the car's value over 5 years using the straightldine method.

(i) Calculate the rate of depreciation undes the straight-line method.

[Use (LO6)° = 1.3382 for the calculation]
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( SECTION-E )

This section comprises of 3 cnse-shudyd/pussage-based questions of § marks each with sub parts. The first fwo crse study questions
hae three sub parts (1), (i), (iéi) of marks 1, 1, 2 respectively, The third oase study question has fwo sub parts of 2 mearks each
36. A company manufactures a product, and its cost and revenue functions depend on the number of units produced

and sold. The company wants to maximise its profit and minimise its cost. The cost and revenue functions are
given below:

®  The cost function C(x) represents the total cost of producing x units of the product. It is given by:
C(x) = 50x + 1000

Where
x = number of units produced.
50x is the variable cost per unit and 1000 is the fixed cost,
& 'l'hcrwenuehmctionk(x)rcpresems!hemhlmvenmeamcdbynllmgxumunfﬂtepwdw:t.ltilgivenby:
R(x) = 200z~ 0.5
Where,
X = number of units sold.
200z i the revenue per unit and - 0.55* accounts for diminishing returns as the quantity sold increases,
® The profit function P(x) is given by:
Px) = R(x) - C(x)
Where,
Px) = profit for x units produced and sold,
Based on above information, answer the following questions:
{i) Find the number of units x that maximises the revenue function R(x). ]
(i) Determine the total revenue when 30 units are sold. 4}
tiii)(A)PindthcnumbexdmﬁhxuutuwdnﬂmﬁwcwnﬂlP(x)-R(x)—C(x}.Mno,calcnlntctlmmmdmnmpmﬁL
(2]
OR

(B) The company wants to minimise its cost. Find the number of units x that minimises the cost function C(x)
and calculate the minimum cost. (2]

37. Riya is a young professional who recently started her first job. She plans to purchase a high-performance laptop
costing ¥ 60,000 to support her work and personal projects, Since her savings are limited, she decides to take a loan
from a bank. The bank offers her an EMI scheme with an annual interest rate of 12% for a tenure of 2 years. Riya is

curious about haw much she will need to pay as EMI cach month. The bank uses the following formula to calculate
the EML:

_P.r.gﬂ‘r[" Rl _ C
e (+n" -1 .

Where

® P = Loan amount (Principal)
@ r = Monthly interest rate

& n = Loan tenure in months

Help Riya calculate her EMI and answer some additional questions about her loan.

(i) What is the value of r (the monthly interest rate) for this case? 1]
(ii) How many total EMIs will Riva need to pay over the loan perfod? [1)
(1) (A) Using the formula provided, calculate the EMI amount {up to two decimal places), Show all necessary

steps in your calculations.
[Use (101 = 1.26793) (2

OR

(B) If Riya increases her Joan tenure to 3 years while keeping the same interest rate, will her EMI increase or
decrease? Explain why, without performing detailed calculations. 121
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38. One of the prominent applications of matrices is in cryptography. Cryptography is a fype of secure communication
where & message is transmitted from a sender b0 @ recelver

Encryption Decryption
Here, the otiginal message = e, the encrypied message
wonverted o0 & coded form o converted back W its arkginal
prevert uniuthorised parties foorm,
from reading it.

o inverse of the koy matro is
A matddx calied the key matsix used foc this step.
Is used far this step.

f3 7
An encryption process with 2 key matrie, X = ‘L‘ 1] is shown below,

Assume the coordinates of & location, P = (4, 18), is to be encrypted. Matrix multiplication is performed between
the key matrix and the coordinates to obtain the encrypted form of P as

3 7] [4] [

KxP=1s 1" ss "lu

Decryption is carried cat by using the mverse of the key matrix as:

K % encrypbed malrix = original matrix

(1) Using the same key matetx, K, find the encrypted form of = (19, ~20), 1
A new key matzix, M = [: :]. lspmpoudﬁar&mem-ﬂmons)mﬂwtheprocmwwmkﬂﬁ;mm

st be invertiile, State the necessary and sufficient mathematical condition that the clements of matrix M

must satisfy for it fo De levertible.
{#) Pind the matrix wsed for decryption cormesponding to K, Show your work. 2]
L] ]
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avine,

L i W N

Cremeral Insiructions :

Read the following insivictions very carefilly and siricily follow them

(i} Thiz guestion paper cormtains 38 guestions. Al gquestions are compuivory.

fii) This question paper is divided inro five Sections — A, B, C, DV and E,

i In Secrion A, Questtone ma, 1 fo I8 are multiple cheice guestions (MO0 and
grestions aunther 19 and 20 are Assertion- Reason based guestions of T mark cach

fivi  In Section B, (Muestions no. 21 to 25 are Very Short Answer (F34) tvpe guestions,
carvving 2 marks each,

vl In Section C, (hestions no. 26 fo 31 are Short Answer (84) Hpe questions, canving

3 miarks each.

i)  In Section D, (uestions no. 32 4o 35 are Long Answer (LA} hpe guestions carvving
5 marks eacl

i) In Section B Cuestions no, 38 o 38 are case studv-hased guestions carrving
& marks eacl

il There o no overall dhoice. However, an imternal choice has been provided in
2 guestions in Section B, I guestions in Section C, 2 gquestions in Section D and
I3 guestions In Seciion E.

fxk Dlse of cadondlaror bs mor allowed,

( SECTION-A )
This section comprives of 18 mﬂipizo\nizqmtiunsmltmomﬁmmﬁmiquuﬁﬁmsoﬂ muark ench,
1. Consider the inequalities:

: ol
L:2x+3<7andly:x-120

Which of the following statements is correct?

(3) Thesolution set of Iy # a subset of the solution set of 1.

(b) The solution set of I3 3 a subset of the solution set of Iy,

(¢} The solution sets of Iy and I are disjoint.

(d) The solution sets of Iy and I, overlap but neither is a subset of the other.
2. What is the main advantage of stratified random sampling over simple random sampling? i

(2) It eliminates the need for mndomness in selection.

{b) It ensures propartional representation of subgroups within the population.

() It reduces the overall cost of conducting the study.

(d) Itis only used for populations with uniform characteristics.

3. The cost function fora company is given as Cfx) = x* - 2 -+ 5 + 10, Based on this fanction, which of the following
is true for the marginal cose? 1]
(a) The marginal cost decreases for0<x <1 '
(b) The marginal cost attains its minimum at x = 1
(¢) The marginal cost incraases for x > 1
(d) The marginal cost is not canstant, but changes quadratically with x.

4. The absolute mindmum value of the fanction fix) -_ln!,x)—r‘inﬂ\elnten'al(l,'slls: 1]
(a) —8 (b) -6 fc) —4 (d)-2
5. Inaonesample t-test, the null hypothesis is rejected when: 11]

{a) The calenlated fvalue is smaller than the critical £value,
(b) The calculated t-value is greater than the critical t-value.
fc) The calculated f-value fies outside the critical (-value range for a given significance level,
(d) The calculated f-value i equal to the sample mean,
6. For the system of equations: 1]
x4+ 3y~8
x-y=2

s -




(c) The time series is completely random
(d) The lime series does not have any trend

14, The present value of a perpetuity is T 40,000, and the payment made at the end of each year is T 2,000, What is the

rate of interest per annum? 1]
(a) 5% (b) 6% (¢) 7% (d) 8%
15. Given the equation y = Cé, where Cand kare constants, what is the differential equation obtained by eliminating
the constants C and k? 1]
‘_‘! 2
fl - [er._ ﬂ = ﬂ = l d—zz = -dl
(a) e ) . (b) e © y (d) e S
16. Let A be an invertible n X n matrix. Which of the following is equal to (4-)72 [33]
& L adicAT i
1 (ATy? 2 (A &dntwedi(d) 4. ATA
(a) Only1 {b) Only 1 and 3 (c) OnlyZand d (d) Only 3
17.LetAbeaZxZmatrksuchﬁmAz—SA+6!-0,mmlbﬂmidanﬁtymhix.ﬁnd.4". (1
1 1 1 1
(@) ZGI-4) (b) = (61-4) (@ SGI+4) () S @l +4)
18. For the equation: [t

%+dn(x)% +y =(

What is the order and degree of the differential equation?

(a) Order = 2, Degree =1 (b) Order = 2, Degree = not defined

(b) Order = 1, Degree = 1 (d) Order = 1, Degree = 2

QuesﬂommbcrnmdmmAmﬂoamdll:uonbuedqmﬁmsanylnglm:knch.'hrooutemb

are given, one labelled Assertion (A) and the other labelled Reason (R). Select the carrect answer from the

options (A), (B), {C) and (D) as given below;

() Both Assertion (A) and Reason (R) are trie and (R) is the correct explanation of Assertion (A).

(b) Both Assertion (A} and Reazon (R) but (R) is not the correct explanation of Assertion (A).

(€) Assertion (A)is true but Reason (R) is false,

(d) Assertion (A) isfalsememw(R)lstme._ :
Ig.m&n(A)c'meBMJhmedhbamwhgmthepxindpalandhuzmtmrcpddd\mugh&mdmomhly

payments, while a sinking fund is used for accumulating finds for future large expenses. 1]

Reason (R): The difference between an EMI and a sinking fund is that in an EMI, each payment contributes

wwndsboththgpdncipalamdthcintmul,whaminaah\ldngﬁmd,meamoumdepositedgrowsataspcdﬁed

interest rate to meet future Nabilities. ‘e .
20.An¢nioa(A):lfAbn3xSmkb(such!hatn‘jm)=M,whmklsascnhx,lhenhissmgu]arlfk=o. 4]

Reason (R): A matrix A is singular if and only if its determinant is zero.

( SECTION-B )

This section comprises of 5 very short answer (VSA) type questions of 2 marks ench.

21. (A) In what ratio must water be added to fruit juice costing T 80-per litre so that the resulting mixture is worth € 64
per litre? 2]
OR 2ol
(B) Atankisbetngﬂlledbthpipea,AmdB.PipeAcanﬁllmetunkithmm,andplpeanﬁllthemktn
12 houzs. If both pipes are open together, a leakage at the bottom of the tank causes it to take 6 hours longer to
ﬁn&nnitwouldhavewiﬂwttheleakage.lnhowmuchﬁmcm(ankwﬂlﬁllwidlleahge?

22.h\asoommoe,hcanﬁnishmemczinSOseomds,whlleanﬁnishmemcemﬁonemndx!ftheyboﬂumt
the race together and run at thair constant speeds, how much distance will B be behind A when A finishes the
race? 2]
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23. Aboat can go 30 km upstream and 40 km downstream In 5 hours. The speed of the stream Is 2 knv/h. Pind the speed

of the beat In still water 2
24, (A) In a survey, 60% of people prefer tea over coffee. If 8 prople are randomly selected, what is the probability that
exactly 5 of them prefer tea? [F)]

OR

(B) The best scores of a group of students are noemally distributed with a mean of 75 and a standard deviation of
10. Find the probabdlity that a randomly selected student will have:

(i) @score greater than 85
() = scoze between 70 and 80,

(Use P{Z > 1) = 08413 and PZ < .5) = 0.6915)

25. A company produces two types of products, A and B, each requiring time an two machines, M; and My, for
production. The time required (in howrs) for each product on each machin is given by the matrix T A

(s 3

where:

The first row represents the time required for product A on machines M, and M; {2 hours and 3 hours respectively),
The second row represents the time required for product B on machines M; amd M, (3 hours and 2 hours,
respectively).

If the company operates the machines for & total of 100 hours each, determine how many units of product A and
product B oan be produced.

( SECTION-C )

Thiz section comprises of & skort axswer (SA) type questions of 3 marks axch,
26. A digital lock system accepts a 4-digit PIN. The system anly checks whether the entered PIN @ congruent modulo
9 with the correct PIN, instead of verifying the exact number (to reduce comprtation), (3]
If the cocrect PIN i 7531,
{a) What remainder must a valid entered FIN give when divided by 97
(b) Instead of listing specific examples, determine in general how many distinet 4-digit PINs will unlock the
system,
{c) Discuss one practical risk of using such a congruence-based security system.
27. (A) Two branches of a retsil chain test the average time it takes to process customer arders. Assuming the
processing times follow o normal distribution with unknown but egual variances, test the hypothesis that the
mean processing times are the same for both branches. The data 1s as follows: 31

.- . ’ -! viati ~‘ )
Branch A 16 12 3
Branch B 14 10 25
Use #;¢£0,05) = 2048 for the critical value of the t-distribation.
OR

{B) A car manufacturer claims that their electric vehicle has an average mange of 350 km on a single charge. A
conmumer groap tests this caim by measuring the range (in km) of a random sample of 7 vehides and the
results are as follows: 340, 360, 355, 345, 330, 325 and 350. Test the validity of the manufacturers claim at the
5% Jevel of significance. ‘

[Given, 10.05) = +2.447]
28. A security system at a museum vecords the number of visitors entering an exhibit every hour. On average, 5 visitors

enter the exhibit per hour, Assaming the number of visltoes follows a Polsson distribution: 51

(i) What is the probability that no move than 2 visitors enter the axhibit in an hous?

(if) Determine the mean and varance for the namber of visitoes.

(Given, £ = D.0067)
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29.MnKnvyaimuh?S0,000lnndivusiﬁedequnymumdfundatﬁnbeg’mdngofm.mutheymﬁuwhe
of her investment changes as follows: [3]
End of 2018: ¥ 45,000 (due to a merket correction)
End of 2019; T 60,000 (market recovery and growth)
End of 2020: ¥ 72,000 (continued growth)
End dm:!%,ou.t(migmumsduetomhtnny)

Caleulste the Compounded Annual Growth Rate (CAGR) of her investment over the 4 years,
L
{Use (LB)* = 1.1583)

Bl
Wammmmg?rwmmwdmhwmmydﬁsmd tibles should be produced
dﬁlyhmnnmlgmﬁt,yvmlhnmmsmﬁumtbcpmd\mddﬂy

{Note: No need to solve for the feasible region or optimal solution.)

31.(A)Afqu-pmmotypesofmms:1ypmmdrypoa The probability distribution of the number of
dnﬁuﬁwbulbsmnmnpleofwbulbshyvminuuuhkbﬁow,whatxrtpmsem&:nnmberoldeﬁediw
balbs: i3]

WX g | 1 2 3 -
TR0 | p | % | % | % | =
Gmmmwmmmmmnmmmm
() Fand the value of p.

(if) Find the mean, E(X), of the distribution.

OR
(B) Aademisthconducm\ganwmmwhmmepmbabnuyohfmdtymgiﬁnsmnmnmtmnngh
aaing!eh:stilom.Howmmyndnkmm(uhmmtbepeﬂwmedmﬁul&mpmbaﬂityofhwhgntwme
fanlty sensor weading is 0.8 or more?
(Use Joggg 0.2 = ~ 0.69697 and Jogy, 0.97 = — 0,01322)

(_ SECTION-D )

T’Jinmﬁanmmisaqfﬂongmu)wwmoj%mhm
32.(A)mmdymwmﬁr\?m)dammnbkmmmmmwhmmam
o Year 2016 | 2017 | 2015 | 209 | 2020 | 2021 | 2022 | 2023
evente®cr)| 25 | 28 | 32 | a0 | 35 | . | 3 | @
memmybmmmwwmkmdmmmyemmphnhhmm
(i) Cakuhted\e+ymmaﬂngw&aguﬁrtheglmmmundam 12§
mm.wﬁumpaphbnodmmwcuthWMgmsmmPntmeMmm [&]]
OR
(l)'l‘heamna.lmue(m!m)ohimdpm:ushgoompanyfarthepuuh:yunisasfolkm
% Year | 2018 | 2019 | 2020 | 2021 | 2022 [ 2023
““Revenue
T crves) N8 0|
mmmpmywmuwidenﬂfyahendhmsmmuegmwthovexmeynmmlngthememodoﬂmtsqunm.
) Pnasu'aight-&netrendint!wfoun'r-a+l!X.wMeYisﬂwrcvcnneanerepmentsﬂwym. 12}
(lntfn:ﬁwfttedhundeqnnmntomlcmabemntmndvdnsfmmchym [3]
33.{A)Nequa&ondlhepammmudbymebnnhndodbyu\eﬁoothﬂluby-u3+br+¢:(whcm0=x
suandu,lv.c:l!mdnrmwﬁmmpedhaﬂmwdlmbesymmthemﬁalphm.mehnpaw
through the points (2, 15), (4, 25) and (14, 15). Detarmine the values of 4, b and c by solving the system of knear
equaﬁonsina.bmdc.uﬁngmmmund.Almﬁndlheequaﬁmom\epaﬂ:nvmedbythehn. 15]

68 2

Prepared By: Amit Mittal, PGT mathematics, St Francis School: Barut




OR

(8) Aﬁmgmwmmdmmﬁuphmmp&mmhmmmm:mﬁnammnnof
mmwmnmdmmhlumndmdmhmmmmmmmlm
“mmmndWMMMQmmMSMumﬁammd
fertifiser requirements for both crops:
CmpAmquhulOlitreso(watamd?l)kgoﬂcﬁﬂmperm.
Cmbmmﬁhuo(wwwﬁkgdlmww.
Mhmmmtoplmtbothcmpswhﬂemndmldnshmed&mnnilablemomm.l-!owmnyhemm
of Crop A and Crop B should the farmer plant? Use Cramer’s rule to solve the question.

34, Aoompmy,hﬂCNmkmLhd.,mnufaMswood«ntﬂbb.'fhecompan'yhmthefuﬂwdngdah:
When the price of = wooden table is € 8,000 , the company supplies 5) tables per month,
W}unmepduhmmmtlo,om,mzmmpmyuuppﬁumhbhpemnm
'ﬂ\esup;ﬂyhnmﬁonlnmmedtobe)}mui.e.,sm-cx+b,wheruhthcnnmb=rcftabkswppliedmd$(x)ls
the price at which these tables are sold.
The demand function is given by D(x) = 15000 — 100x, where x is the number of tables demanded and ID\x) is the

price consuners sre wiling to pay,

You are required to:;

(i) Find the supply function 5(x) using the given data points, 2]
(if) Calculate the procducer surphss, 3}

35. A furniture manufacturing compeny produoces affice desks and anticipates that a desk will cost T 20,000 at the
tim:dpmdmae.hﬁcrapaiodofG;mﬁwedeﬂ(‘smddm!vahmhap«bdbh!&M'!bpw.-pmforl!w
mumwmmm&ﬂpmmdmmwmuummmuuamnmmmm
amtlbnﬂnmmmdeanhecndo(eldt)ur.ﬂ\efundumsmh\mmoofs%mmponndedmnualy.

(i) mumwmmhmmmmmmmmmmmwmﬂ
(2]

cost and the residial value.
m;wemmmamam&mmm:wmmmmqu
G-year period. (2}
(mommwmammnnmmwmmm 28]
You may use the value (LO5) = 13401 in your calculations.
(" SECTION-E )

Mmhnmpissoj3mumm-hﬂdqmmq4mbmhnﬂhwbm The first fuv case sturdy queshions

Fave three sub parts (D), (i), (i) of marks 2, J,zwmmemm:mmbmo{zmm

“.Amdeumuhngamigtﬁmmmpoiﬁmnmy-&m!mdshgivmbyu\eequaﬁonsm

- 15 445 4 Of 1 wheve 5(£) is the posilion in medres, Scientists are studying the particle’s motion to understand

1ts behaviour, such aswhmnswps,d:mgamm.mdihmbohcodmﬁon.mpuﬁdz‘svehdtyuul
mmudwmmmwpmmdpmmdmwpmmmMmmm

Based on above infocmation, answer the following questions:

() Find the velocity function o{ff of the partide. 3|

(i) Determine the time{s) t when the particle is at rest, 1]

wmmmwmmﬂmm%ﬂ@mummmm{mmr,n'.c.,whm

u(t)>0).0mdyiwlifyymmtbymlﬂngod;beqmmy. 21

(B) Degive the acceleration function a(f), which represents the rate of change of velocity, and calcalate the

accelezation of the particle at ¢ = 2. 2]

37. Amit wants to renovate his home and takes a Joan of T 8,00,000 froo a bank. The bank offers two Joan repayment

options

Optioa 1: Repayment over § years atan annwal interest rate of 9%.
Opﬂoaz;nepaymmtovunemnmapmdmummdm%.
The bank calculates the EMI for both options using the formula:

Bl = Por-(147)*
(1+1)" -1
Where:

P = Loan amount (Principal)
7 = Monthly interest rate
# = Loan tenuure in months

Amnwmﬁusedaboulwtdchopﬁm!ochommdapproadmywﬁmhdp.
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Based on above information, answer the following questions:

(i) For Option I, calculate the monthly interest rate (r) and the number of EMIs Amit needs to pay. m

(&) For Option 1, calculate the monthly intevest rate (r) and the number of EMIs Amit needs to pay. 1]

(iii) (A) Compare the two options by calculating the EMI for each. Based on the monthly payments, which option
is better for Amit if he prefers lower monthly payments? Show all calculations.

(Use 1.0075% ~1.56568, 1.00833* = 2.00736) 2]
OR

(B) Without calculating the EMI, explsin which option might result in a higher total interest payment over the

loan tenure, Support your reasoning conceptually, 2]

38. A logistics company operates in a city and delivers two types of parcels: Standard Packages and Express Packages,
T maximise efficency and profits, the company must aliocate its delivery fleet, time and fuel resources effectively,
Details:

(1) Revenue per delivery:

Fleet ty (vans) 1 1 n
Delivery Tine (houss) 2 3 50
Fuel Consumption (litres) S 5 80

Assume that the company should deliver Standard Packages (x) and Express Packages (y) daily in order to maximise
revenue while meeling all resource constraints,
Based on above information, answer the following questions:
(i) Formulate the Linear Programming Problem (LPF) for the company, including the cbjective function and all
constraints. Explain how the constraints reflect the resource limitations of the company. [2)
(ii) Discuss a scenario where the company delivers 10 Standard Packages and 8 Express Packages. Without solving,
analyse which resource (if any) would be exhausted first and why. Support your answer with calculations and
reasoning. T S 2]
¢ L
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B ﬁﬁ'ﬂh’ﬂeatml Tnstructions:

1.

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

Cruestion paper i divided into FIVE sections-Section A, B, C, 1) and E,

I Section A, Cuestion rumber 1 te 88 are Multiple Cholee Questlons (8MCOs) and Question
number 18 and 20 are Assertion-Reason hased questions camying 1 mark each,

4. In Section B, Questbon number 21 to 23 are Very Short Answer (W5A) tvpe questons carrying 2
marks each.
5. In Section ©, Questlon number 26 to 31 are Short Anseer [SA) ovpe questions carrying 3 marks
eqacly
&, In Section T (uestion number 32 1035 are Long Answer (LA} type questions camying 5 marks
each
7. In Sedion B, Cuestion namber 36 10 38 are Case Study Based gquestion cormying 4 marks each
B There s no overall clsdes. However, an internal cholce has been provided 1o 2 questbons in Section
B, 2 questions in Section C, 2 questions in Section D amd 2 gquestions in Section E,
9. Use of caleulator is MOT allowed.
Sr. SECTION-A Mar
M. ks
[ s ol it [ VT fisg
T value of -I-I,I 'ﬁ-l-,'"Trllx i%
fay 0O b - i3 (d) a
z & snecilbe characteristic of a sample [s known s IE: Tl
(2l Population (bl parameter (o) statistic {d} variance
3 The demand for & centaln prodict is represented by the functica =g
P00+ 20%-2% where ¥ 15 the mismber of units demanded and p iz the price in rupes
pir wiald than the marginal revense when 10 unlis are sobd is
{a] O (hi 100 {ch 200 {di 300
Fl If an edge of a variable cube Is increasing at the rate of 0.5 consec, at whatrate s s | |
surface area increasing when s edge is 12 em 2
W 12ems (b 60 com®fs [c} 70 cm®fs (d} 72 cm*is
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fHo i = 16

T 1
& sample of 48 provided a sample maan 3 = 17 and a sarmpde standard deviation 5=4.5 than
fthe walue of the test statstic k&

g |E1:nrrs'a:|-er the folbewing hypothesis test - I

ap 1 (b} 1.54 ich # {d} 245
f if the objective furictions for an LPP is Z= 3x-0y and the corner points for the bounded |
IHeasihl-e region are (3,01, 15,0, (6.5 },(6,8), (4, 10| and (0L,E ) then the minimum value of
[ occurs at
fap (0.0} thy (0,8] (e} (500 [} 4, 10|
7 The meaan of the Biremial distriboton & [4,%] ks I
la) 3 (b} [ )4 1413
B Iat what rate of mterest will the present value of a perpetuity of ® 500 payable at the end of I
apry & months be % 100007
{al 5% th) 75% el 10% (4] 12.5%
f Out of the following matrices | choose that matriy which is a scalar matrix |
oo 1]
oo ¢ o0
rar o R [::IE 0 1d1[gl

10 !l-lcw.- rmany times must & man toss a f2dr coln so that the probability of having 8t least one head |

s more than 807
jah 2 by 3 lch 4 |d] 5

i1 A man invests 11200 in 2 company paying 8% dividend when its € 100 shares |

can be bowght for 2 140 en his annual income is

al & 240 (hi %360 lc] #4580 [d] ®&00

iz |
The solution of the glven inequalley 3(Z-x)=2({1 -x] I
fab (-==, -4] b} {-==, 4] fe) i &, =} (dh |4, 4|

13 asodeal varlatlons ars |
|[ai| Shor teom ib} Long berm [z § Sudden {d] Mone of these,

] [The prisent valus of a sequence of payments of £ 1000 made at the end of eveny B i
riis and  continuing forever, il Moy is worih B% por annom compoundod semi-

annueally is
fa) & 20000 MW € 24000 (e} T 25000 (el ¥ 350040
15 The interval in which the funciion f(x) = 2x'+8x°+12x+20  is increasing I

(@ -2.-1) B (2.4 [ (=, -2jul, =} (dh (- Ajui-2 =}

6 o O 0
it Hull:l o n] , then the value of jodl A| &

o n a
ja) 2’ it} a® {c) a® [d) a?
17 1. =2 3 |
The value of x far which the matriz g =(1 2 1| wsmgular
—3
{a) -1 |B) 0 il idjy 2
18 dyd  rdy : I
Theldegreenftheﬂ:ﬂ"ferentlal eguation (#] - f-ﬂ-ﬂ =y is
{a)= b} 2 ()3 (d4
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Asserthon — Reason Based Cuestions
[n 1he queestion ramlser 149 amd 20, & stabement of Assertion (A} us Followed by a starement of
reasan (K] . Choese the correct opgion:
(a) Both & ad B are tree ard B is the correct explanation of A
(k) Both A aod B are troe bt | B ool dhe correct explanation of A,
(of A idmae bl B s Palse.
(d] A s false bur R s trie

Aswartion (A} Raban can raw with a specd af 16 km' in ssill water and the speed of stream
5 12 ho'ls, Tl speed of Bolsan downsieesm will be 26 k.

Rrason (R} [T the speed of of the boat i still water 8 kr'h and speed of stream 15 v kmdh,
hien speed of the dawnstream s (eey) k'l

Amsertion [A) I x is oreal, then ihe mEnimuam value of B 1T s L
Reason | Ky 06 [x) = Ot critseal poind, then the value of the famection ai criticad point will

b the minkomon value of he funotb,

SECTION-B

21

Pipe A can flll the tank 2 tlmes faster than pipe B. If both pipes A and B running
{together can fll the tank in 24 minuies, fied how much tme will pipe B alone take (o
fill the tank?

R
I 2 600 m race, A beats B by 37.5 moor by 10 seconds, find the tiree taken by B o
linish the race,

The speed of a boat kn siill water is 12 kmvhe, It takes twice as hl:&la_ﬂ. to po
pstream b0 3 podnt as 1o retarn downstream o the starting point, What is the
Epcmd of the stream?

Final thie renminder wihen TE3 8 637 & 3594 5 432 « 336 x 251 15 divided by 5

Pl

If X is normally distributed with mean 10 awd standard deviation 4, fnd x such thad
the probability of X between 10 and x is 04772 { Given F (2) =
0S7TTE

R
Twa dice are rolled simulianecusly. Find the probability disirtbution of sum of dighis
o e s (i,

1 3 2
Find the walue of = such that - Il = IJ|2 5 1
iS5 -3 Z

1
s
T

=0

SECTION_C

IF X has a Polisson distribution sach that
P (M=1) = P [X=2] , find P (M=1).[Given e™* = (L1353}
iR
A pair of dice s thrown 7 times, I7 getting “a doubler™ & considerad as success. what is
il probakility of geiting atleast 6 succsses?

Ten students ase selected at random from a college and their heighits are found to be
P00, 104,108,110, 118, 120,122,124, 126 and 128 cms. In ihe light of these data, discuss
the suggestion that (he mean hedght of the siodenis of the college is 110 cms.
(Given te (L05)=-2.262 )

A rman Invested a certain sum in 7.5% stock at 103 and sold when the PbCE fose Lo
107, gaining thereby g swm of T 36, What sum did he lnvest? How mech siock did he
by®

OR
Which 15 the better investment 10,5% stock ot T 95 or, 1% stock at pag?

8 pump can fil a ank with water in 20 minutes and another pump can fill the same Lank in 30
inutes. If both the pumps are opened together, then how much time will be taken to fill the
l;:nk comphatalyy
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En From a lod of 20 bulbs which includes & defectives, a gampde of 4 bulbs is drawn at 3
randorm ane by one with replacement. Find the probaliliny distribuation of e amlser
| of defecrive ulbs. Find the mean of the distributions.

a A dietician wishes to mix two tvpes of Food In such & way that the vilamin contents of | 3
the mibxiure contaln at beast B units of Wiemln & and 10 units of vitamin C. Feed T
containg 2 units per kg of vitamin A and | unit per kg of Vitamin C while food “10°
containg 1 unit per kg of viamin A and 2 units per kg of vitamin C. It coses § 50 per
kg 1o purchase food 1 and % 70 per kg to produce lood © 1 Formulate the above linear
programming problem oo mindmize he cost of sech 2 mixione
(Nete - No need o find the feasible region and optimal solution.)

SECTION-D
a2 Fit a straight ling frend by the method of least square for the following data, Alsa, B
tabailade the tremsd values,
_yEar [ 2004 | 2005 il i) 20o7 2008 | 200E | 2010
Profit (vooo) [ 114 [130 [ 126 | 144 38 [ 156|164
33 L 5
Evaluate | P dx
R
he marginal revenue function of a commaodity is given by MR= 11-3x +4x* | find the
revenue function. Also, find the demand Function.

24 1 -1 0 2 2z -4 =

[FA=|12 3 4|andB=|—4 2 —4|0md AE Hence, solve the system of
a 1 2 2 =1 &
equations:
w-y=3 |, Ewtdyede=1T | y+2z=T.
35 Mr. Parekh Invested # 52000 on € 100 shares at a discount of 20 paying 8% diadend| 5
[ the end of the year he sells the shares at premium of $20. Find his rate of returm
0]
A diming table costing % 36004 has a useful life of 15 yenrs, If annual depreciation 1s
FE2000. find s serap value using linear method,
y SECTION E

3G CASE STUDY 1
Pix) = -5x% 126 « 37500, x==0 15 the waal profii function of a company where x is the
production of the company, Based on the above information, answer the following
questions
(i Wb will bee the production when the profin is maximoan? .
(il What will be the maximaom proedit? I
(i W% hen the procuction is 2 units what will be the profit of the company? 3

Ok
{111} What will be production of the company when the profit ks 382507 DER
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37

CASE STUDY 1l
A traln can carry a maximum of 200 passengers. A profit of ® 1000 is made on each
executive class ticket and a profit of € 600 is made on each economy class ticket,

The IRCTC reserves atleast 20 seats for executive class. However atleast 4 times as)

nany passengers prefer 1o travel by economy class than by the executive class, It is

given that the number nf executive class ticket 1s % x and that of economy class ticket

is = _.Based on the given information answer the following questions

(i) Formulate objective function for the given LPP.

(if) Determine how many tickets of each must be sold in order to maximize the profit

for the IRCTC.

(iii) Write the corner points of the feasible region.
OR

{iii) What is the maximum profit?

a8

CASESTUDY -I11

A loan is the leading of money by one or more individual. organisations, or other
entlties to other individuals, organisations etc. The recipient Incurs a debt and Is
usually liable to pay interest on that debt until it is repaid as well as to repay the
principal amount borrowed.

A loan of T 4000000 at the interest rate of 6.75% per annum compounded monthly is
1o be amortized by equal payment at the end of each month for 10 year,

Based on the above information, answer the following questions.

(i) Find the size of each monthly payment,

{ Given 1.005625'° = 19603

{if) Find the Principal outstanding at the beginning of 61™ month.

{Given 1.005625%" = 1.4001)

Prepared By: Amit Mittal, PGT mathematics, St Francis School: Barut

"
gavine,

~
w®




APPLIED

MATHEMATICS

CLASS 12
TOP 5 PAPERS

This book contains the top 5 papers of applied
mathematics class 12. These papers are carefullly
selected to cover the latest syllabus and exam
pattern. Each paper is designed to test your
understanding of the key concepts and enhance
your problem-solving skills.

Features

e Covers the entire syllabus

e Aligned with the latest CBSE guidelines

e Designed to enhance problem-solving skills
e |deal for exam preparation

MR. AMIT MITTAL

PGT Mathematics, St. Francis School, Baraut




