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General Instructions :

Read the following instructions very carefully and strictly follow them :

(1)

(ii)

(iii)

(iv)

(v)

(vt)

(vii)

(viii)

(ix)

This question paper contains 38 questions. All questions are compulsory.
This question paper is divided into five Sections - A, B, C, D and E.

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

In Section B, Questions no. 21 to 25 are very short answer (VSA) type
questions, carrying 2 marks each.
In Section C, Questions no. 26 to 31 are short answer (SA) type questions,

carrying 3 marks each.

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

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

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 2 questions in Section D and
3 questions in Section E.

Use of calculators is not allowed.

SECTION A

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

465

The last (unit) digit of (22)'? is :
(a) 2 (b) 4
6 @ 8

The least non-negative remainder, when 315 is divided by 7 is :
(a) 1 (b) 5
() 6 d 7

~ N~~~ Page 3 P.T.O.
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Zr% A{_l 0} o B{ -5 10} 3, ABR .

2 1 -10 -5
-5 10 0 -5
(a) o - 5] (b) 95 10}
10 -25 -5 10
(c) _5 0} (d) o - 25}

x+y x+2| |8 5 -
m%[2;(—37 16}_[1 3y+1} 8 T x Ty A E

(a) x=3,y=5 (b) x=5,y=3

(c) x=2,y="17 d =x=7,y=2

9% U SEH Th GHMQR 31 TR I S, 9k qod e T 85 Jfd foram
qm T 100 fd forum &, =1 fiermet T 92 Ui fopum <1 fasor yre sar 2, 2 -
(@ 7:8 b) 8:7

() 5:7 d 7:5

aﬁwﬁxeu@%m,%m%,aﬁ:

(a) xel-1,) (b) xe(=1,0)

() xe(-o,-1) (d) xe(-e,-1]

~ Pag ed
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IfA=[ O] and 13:[_5 10},thenABis:
~2 1 -10 -5
—5 10 0 -5
(a) 0 _5] (b) 95 10}
(10 -25 -5 10
(c) _5 0} (d) 0 _25}

X+y xX+2 8 5
If = , then the values of x and y are :

2x -y 16 1 3y+1
(a x=3,y=5 (b) x=5,y=3
(c) x=2,y="17 d x=7,y=2

The ratio in which a grocer mixes two varieties of pulses costing ¥ 85 per

kg and ¥ 100 per kg respectively so as to get a mixture worth ¥ 92 per

kg, is :
(a) 7:8 (b) 8:7
() 5:7 (d 7:5
If@ >0,x € R, then :

x+1
(a) xel-1,0) (b) xe(=1,e)
() xe(—oo,—-1) (d) xe(—oo,—-1]

~ N~~~ Page 5 P.T.O.
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7. AT BSHI HIfE 3 o VY I ATHE & ek fT |A| =— 171 |B| =37 |
| 3AB| %1 U &1 & ?

(a -9 (b) -18
(c) - 27 (d) - 81
2 3 2
8. ‘T& X X x+3=0%,?‘ﬁx7ﬂﬂﬂ%:
4 9 1
(a) -1 (b) 0
(c) 1 @ 3

9. Tt Icute Al X Sh1sAT & IcuTed o fou “Himma @ra’ (MC) den “Ared v’

(AC) ¥ TEY B :
@ Y29 . mc-ac ® Y29 ac-mo)
dx dx
(c) d(AC) = 1 (AC - MOC) (d) d(Aal) = l (MC - AC)
dx X dx X
10. j(x —1)e ¥ dx S 7 :
(a) x-2)eX+C (b) xeX+C
(e) —-xeX+C d +1exX+C
11, rawa whmm X, Y g HIEA R :
X y
(a) l+1=C (b) xy=C
Xy
(c) logxlogy=C d x+y=C

465 ~ e~~~ Page 6
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7. A and B are square matrices each of order 3 such that

|A| =—1and |B| = 3. What is the value of |3AB| ?

(a) -9 (b) -—18
() —27 (d -81
2 3 2
8. If| x x x|+ 3=0, then the value of x is :
4 9 1
(a -1 ®) 0
(c) 1 d 3
9. The relation between ‘Marginal cost’ and ‘Average cost’ of producing X’

units of a product is :

@ Y40 me-ac w Y49 ac-mo)
dx dx
© 340 _1ac_wmeo @ dL9_1ye_ac
dx X dx X
10. J.(x —1)e ™ dx is equal to :
(a) x-2)eX+C (b) =xeX+C
(¢) —-xe X+ C d +1)exX+C

11. The solution of the differential equation ax + dy =0is:

X |y
@ Lil_c¢ b) xy=C
X y
(c) logxlogy=C d x+y=C

465 ~~~~ Page 7 P.T.O.
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12 I X THUE WEH W e b PX=1)=2PX=2), @ PX=0)%:
(a) e b) =

(c) 1 (d) e2

13. IR |t| 1 Ufehiad O < t,(0) 8, a6 RO afteheu -

(a) SRR hl Sl @

(b) ElHR hH A B

() Tt =& i S wesdll

(d) T EIRR I ATt & 3T T 8 SRR

14. T T90F TI0 < HIEAT o ST o ITAX I AThdT h AT i oh [0 WA
e (v) =l Il 2

(a) n; —ng + 2 (b) n;-nyg-—2

(e) n; +ny—2 (d) ny+ny—1

15. R vgfa 4 e § FHEfud 1 9 2, 98 @

(a) Y. =a+bx (b) y.=a-bx

(c) Y. = na + bZx (d) y,=na-bix

465 ~ e~~~ Page 8
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12. If X is a Poisson variable such that P(X = 1) = 2P(X = 2), then P(X = 0)

s :

|

(a) e (b)

(e 1 (d) e2

13. If the calculated value of |t| <t (a), then the null hypothesis is :

(a) rejected
(b)  accepted
(e) cannot be determined

(d)  neither accepted nor rejected

14. For testing the significance of difference between the means of two

independent samples, the degree of freedom (v) is taken as :
(@) ny—-ng+2 (b) n;-nyg-—2

(e) n; +ny—2 (d) ny+ny—1

15. The straight line trend is represented by the equation :

(a) y,=a+bx (b) y.=a-bx

(c) Y. =na + bZx (d) y.=na-bix

465 ~~~~ Page 9 P.T.O.
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16. ¥ R worlt anfiiehl, St fob Uedieh i ey o 3id § 37er A gl B, I
SAHM o, ek 99T i 3afd, i sh A &, 3 :

@ R b R+Z

1

(d R-Ri

© X
1

17. 98 99 @ ST 10% aityeh, i fomTedt Hehferd &1 dTefl 37fehd & o ded =,

3
(a) 10-25% (b)  10-38%
(¢  10-47% (d  10-53%
18. x>0,y>07gW Fyifa & fom 2 -
(a) I=gaisr ® (b) II=guist §
(c) II=gis # (d) IVagafs o

Jo7 &I 19 3K 20 UHIT T T YIRT Jo7 8 N FAFH I BT 1 I
& 1 3 #7137 7T & fod w1 1T (A) T4 TR F 7% (R) GRT S 13527 7o
g | 37 3991 & TE1 I A9 13T 7T Fiel (a), (b), (c) 3K (d) § T FTH G |

(a)  ATRIA (A) 3R Tk (R) THI T&1 & 3R b (R), AR (A) i Fal
ST LT 2 |

(b)  3HHA (A) 3R Tk (R) GHI Hal &, Tg @%b (R), JANTHRAT (A) 1 Fal
ST TFF H1 2 |

(c) AR (A) TE g a1 T (R) Teid 7 |
(@ iU (A) TeId @ 9T a9 (R) T ® |

19. 3B YT(A): o fx) = (x + 2) e, JAAUA (— 1, o) H ILIAN 7 |
7% (R) : Th o flx) IHAN B, AR (%) > 07 |
465 ~~~~ Page 10
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16. The present value of a perpetuity of ¥ R payable at the end of each
payment period, when the money is worth i per period, is given by :

(a) Ri (b) R+ E

1

(c)

5 (d R-Ri
i

17. The effective rate which is equivalent to nominal rate of 10% p.a.

compounded quarterly is :
(a) 10-25% (b) 10-38%
(c) 10-47% (d) 10-53%

18. Region represented by x >0, y > 0 lies in
(a) I quadrant (b) II quadrant
(c) IIT quadrant (d) IV quadrant

Questions number 19 and 20 are Assertion and Reason based questions carrying

1 mark each. Two statements are given, one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answer from the codes (a), (b), (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).

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

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

19. Assertion (A) : The function f(x) = (x + 2) e~X is increasing in the interval
(=1, ).

Reason (R): A function f(x) is increasing, if f'(x) > 0.

465 ~~~~ Page 11 P.T.O.
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20. SYBHIT(A): WIAT yZ = 4ax % DA Dl HEMUA B ATAT TThel THIH
xg—y —2y=0%,mﬁ5‘a’wmél
X

T (R) : Ifg fou 7T F5ht & FA B ‘0’ I=A B, Al 38 n TR AIehiAd
R ST ® dTfh WA I H X nth  HIE &1 Taha
TefieRtor e foRam ST | |

Qs @

3G @IS H 3ifa TY-FTI (VSA) FBR 3 J97 &, 570 Gk & 2 31 & |

21. (%) T 9T AGAT B TH I ! U 24 e qon 32 fiFe & W ahct B |
Jf g1 9ISl S Tk A1 Wit T ST at 919 B Wi fohaq 0T @ @1g
¢ W AT ATMEY dlfeh ¢ 18 e § W e 2

CLE]

(@) UH-frcAmicx 6 T ¢is |, A 30 Ths ¥ B ! &IaT & AT B 15 Ths °
Cohl BUATi 2 | Ife A, C I 180 Hi. T BT B, Al A g1 Tsh fehaAlHieX
dred # forn mn wwe s AT

929. x% fm g dfme . 23 <o,

X -2

23. (&) T Was afteo e & s fom @ g Fifse
2x—y=17, 3x+5y=6

HIAT

(@) x% 98 UIie HH F1d i es fow stmegg A =
FHHA 7 |

465 ~~~~ Page 12
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20. Assertion (A): The differential equation representing the family

of parabolas y2 = 4ax, where ‘a’ is a parameter, is
dy
x— —2y=0.
dx y
Reason (R): If the given family of curves has n parameters, then it is

to be differentiated n times to eliminate the parameter

and obtain the nt? order differential equation.

SECTION B

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

21. (a) Two pipes A and B can fill a tank in 24 minutes and 32 minutes
respectively. If both the pipes are opened simultaneously,
after how much time should B be closed so that the tank is full in

18 minutes ?

OR

(b)  In a one-kilometre race, A beats B by 30 seconds and B beats C by
15 seconds. If A beats C by 180 metres, then find the time taken by

A to run 1 kilometre.

X +3 <9

22. Solve for x : <
X -2

23. (a)  Solve the following system of equations by Cramer’s rule :
2x—-y=17, 3x+ 5y =6
OR

(b)  Determine the integral value(s) of x for which the matrix A is
singular :
x+1 -3 4
A=| -5 x+2 2
4 1 x-6

465 ~~~~ Page 13 P.T.O.
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24. T HUTH 6y =x3 + 2 I fon o =@ w1 2 | 9% W 9 fog qma Hifog A
T y-Fréeme & afad #1 @, x-Fdwre % e fi @ H 8 T R |

25. T T U Heedl g Icunfed axgedt § ¥ 2% @O« § | WiRkekar 3 i
6 wgeew fw MU 100 SEGST % TH T W 3 WS TEC © |
(fear R 2= 0-135)

Qs
57 @UE § TY-3F70F (SA) TR & F77 &, 574 Jd% & 3 3F & [

26. (F) Tegid @ Wl g3 T 9 ol T3 qAT 390 § Th-faars fegra fehra
3T & UM S L diaed b T 8w fean | v i SR TR
=0 H siad ® fegret <t umn & gt Y AT 1 SAUTd 1 I |

JreraT

(@) Uk YS9 A Teh 3h bl 3 8 H W Hhdl 8 | 39 oh & WY o Tepret
91y B a°1 C & & i foh o w1 e 7 W2 d9r 10 W2 H Wrefl
ghd 3 | Afe A1 91s9 Uk WY @i for S, ot d o y o feraen
U T 2

27. W f(x) = x3 — 6x2 + 9x — 8 o |t T I=AH A1 Ty fraw fag
1T |

28. Ueh IMHMAT U® ! IR-ER dd deh ISAT T I« doh foh 3 W A& 91 B:
TE 3T AT | 39 U9 ] DSl IR IDTA W a8 91 D: A hl TTRekar Ja

s |

29. U IR-UMEAT 9187 <hl HTHI S A1ed foshl, 20 WSfE= | 50 Sohrs Ufd Tord!
oft | fosiu= g0 Y= i W, |THIEs A1ed fashi afd woiE} Sget 55 318 &l
g Sefeh HFeh e 10 $ehTs AT | 19 hifve for == I8 fogm =R 9%
Iqr |

(ST HINTT t 05 = 1:729, 19 d.f. % Q)

465 ~~~~ Page 14
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24. A particle moves along the curve 6y = x3 + 2. Find the points on the curve
at which the ordinate is changing 8 times as fast as abscissa.

25. Suppose 2% of the items made by a factory are defective. Find the
probability that there are 3 defective items in a sample of 100 items

selected at random. (Given e—2 = 0-135)

SECTION C

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

26. (a) A bottle is full of dettol. One-third of its dettol is taken away and
an equal amount of water is poured into the bottle to fill it again.
This operation is repeated three times. Find the final ratio of dettol

to water in the bottle.

OR

(b) A pipe A can fill a tank in 3 hours. There are two outlet pipes B
and C from the tank which can empty it in 7 and 10 hours
respectively. It all the three pipes are opened simultaneously, how
long will it take to fill the tank ?

27. Find all the points of local maxima and local minima for the

function f(x) = x3 — 6x2 + 9x — 8.

28. An unbiased die is thrown again and again until three sixes are obtained.

Find the probability of obtaining a third six in the sixth throw of the die.

29. The mean weekly sales of a four-wheeler were 50 units per agency in
20 agencies. After an advertising campaign, the mean weekly sales
increased to 55 units per agency with standard deviation of 10 units. Test

whether the advertising campaign was successful.
(USG t0.005 =1-729 fOI‘ 19 df)

465 ~~~~ Page 15 P.T.O.
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30. (%) TS UM & oI T 4,50,000 & STelfch S TTHTNG 3T 5 a9 @
FHHT IR qed T 1,00,000 & | ek taqe fafer g 8 qufa &

IR T 1A hITSTT TAT Teh TR STTHIH ST S15T |
HAAAT
(@) |a 9 T 12,550,000 eI H TH HR @lq, ek w3
Z 3,00,000 TcehTe TCSRAT <hl AT IS U <hl 4 9 H HHE AGh foheal

H 15% a1t S hl G T ATMUE T 8 | Fd e 6 mar i
feopat 3.0 318, (EMID) <t gt | {feam 3 (1:0125)-48 = 0-5508565)}

31. S¥IUHl

X +y<24,
2x +y <32,
xZO,yZO% 313"'1?[,

z = 300x + 190y 1 AfhaHieur HIfTT |

Wis Y
349 GUg 7 3509 (LA) IHR & J97 & 977 I35 &5 3% 8 /
32. (%) IR
-1 1 2
A= 3 -1 1
-1 3 4

1 goshr (A1) Tra ShifS, 3 gy fh AAL =1

HAAT

465 ~~~~ Page 16
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30. (a) An asset costs T 4,50,000 with an estimated useful life of 5 years
and a scrap value of ¥ 1,00,000. Using linear depreciation method,
find the annual depreciation of the asset and construct a yearly

depreciation schedule.

OR
(b)  Amrita bought a car worth ¥ 12,50,000 and makes a down
payment of ¥ 3,00,000. The balance amount is to be paid in 4 years

by equal monthly instalments at an interest rate of 15% p.a. Find

the EMI that Amrita has to pay for the car.
{Given (1-0125)™8 = 0-5508565)}

31. Maximise z = 300x + 190y
subject to constraints :
X +y <24,
2x +y <32,
x20,y20.

SECTION D

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

32. (a) Find the inverse of the matrix :

-1 1 2
A= 3 -1 1
-1 3 4

and hence show that AA-1=1.

OR

465 ~~~~ Page 17 P.T.O.
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seg fafer & s € e ek aHiehmr o™ & x, y, z o o0 g
3H$ﬁmz

XxX—-y+z=4

(@)

2x+y—-3z=0

X+y+z=2

33. (%) W& 157 UH g 9N § i 76 T8l WFT o o q1 QUL WHT o o
TUHh TR & |
JrqaT
(@) =k y2 = 2x W o foig 1 QS fop foig (1, 4) @ Tehean &1 |
34. T sAfepsi & forw =mam anf 6 fofy & & WA 3wl fhe Hfw qen
I 9 FTd <RIl -
CL 2010 | 2012 | 2013 | 2014 | 2015 | 2016 | 2019
@@z m: | 65 68 70 72 75 67 73
35. Thqgfg dTb® dhg @ (CAGR) i IRWING HifT dom 6 @ e & 9
AT | 39 g7 % M | fowE & few 1 CAGR @ hifve Safe feam 2
5 : T 3 U w0l & Wi § 6 a9 & faw T 10,000 1 fawr fomam |
Tcdeh Y o 37d § 3Gk % 1 94 4 2 :
a9 1 aq 2 a9 3 Iy 4 av 5 oy 6
11,000 | 11,500 | T 11,650 | T 11,800 | T 12,200 | ¥ 14,000
[(1-4)1/6 = 1-058 T TANT shifeT ]
465 ~~~~ Page 18
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Using matrix method, solve the following system of equations for x,

yand z :
X—y+z=4
2x +y—-3z=0

X+y+z=2

Divide a number 15 into two parts such that the square of one part

multiplied with the cube of the other part is maximum.
OR

Find a point on the curve y2 = 2x which is nearest to the point
1, 4).

Fit a straight line trend by method of least squares to the following data

and find the trend values :

Year :

2010 | 2012 | 2013 | 2014 | 2015 | 2016 | 2019

Sales (in lakh ¥) : 65 68 70 72 75 67 73

Define Compound Annual Growth Rate (CAGR) and give the formula for
calculating CAGR. Using the formula, calculate CAGR of Vikas’s

investment given below :

Vikas invested ¥ 10,000 in a stock of a company for 6 years. The value of

his investment at the end of each year is given below :

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6
< 11,000 | ¥ 11,500 | ¥ 11,650 | ¥ 11,800 | ¥ 12,200 | ¥ 14,000
[Use (1-4)1/6 = 1-058]
~ Page 19 P.T.O.
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WIE S
59 GUE H 3 YR 37497 HTYIRT J97 & 578 e & 4 37% & |

TeRTUT 37T ~ 1
36. U hadl §od SATI 7 | Sedl hl Uh 95d 9Ll & § 6% Tod TS B4 ¢ |
ITYTh IRl % IR W, 0 T941 o IR N
(i)  wTRERAT FA KN foh Ag=sa I T 100 Fedi b Th I H g H

TS dd 781 8 | [e76 = 0-0024 FHf] 1
(i)  Rekar Fa hifTT foh 100 sest & T H A 2 TS o 7 | 1
(iii) (%) wIReRar @ hIfTT fh 100 seai & T3 ¥ T ¥ AfUE @
ood T8l 8 | 2
CPC]
(i) (@) 100 Sedi o T H QU dcd i UIRhdl S ol 1T qel
TETT TG IR | 2

TR AEFIT - 2

37. TS HFdl H A9 & Uk qun fohohe & ¢ od & | T W Uehe M H
1% TS TR 1 GHF 9 3 U w1 Ty reusiiar § &l ], € U
fohehe ¢ S T 3 U2 TRAA &1 T0F 49T 1 92 &1 a9 Rredshiiar ¥ omar 3 |
e fo7 O Bt & U Wi 1 T 42 9 @ 3fek €l R Srafeh skt
T THY 24 T2 W AT T8 8 | Th ohe AT Th S T 19 U T 20 Qo
T108 |
TG FEHATSAT & YR W, T J1 o I ST

(i) A B g AT TC S AT ekl h TEA HEM: x qATy 7, A FA

1Y T oI [IRgT | 1

(i) TorcusTiaT | o g2l 6 @ ¥ gefyd ety fafau | 1

(i) (%) S g (T H) AfIa Aferehan oy 1d HIfT | 2
AT

(i) (@) AfTwhan ey o foTe fhaw ¢ qon ke, e amC o= =nfge 2 2

465 ~~~~ Page 20
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SECTION E

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

Case Study -1

36. A factory produces bulbs, of which 6% are defective bulbs in a large bulk
of bulbs.
Based on the above information, answer the following questions :
1) Find the probability that in a sample of 100 bulbs selected at

random, none of the bulbs is defective. (Use : e=6 = 0-0024) 1

(i1)  Find the probability that the sample of 100 bulbs has exactly two
defective bulbs. 1

(i1i)) (a) Find the probability that the sample of 100 bulbs will include
not more than one defective bulb. 2

OR

(i1i1)) (b) Find the mean and the variance of the distribution of number

of defective bulbs in a sample of 100 bulbs. 2

Case Study -2

37. A factory manufactures tennis rackets and cricket bats. A tennis racket
takes 1l hours of machine time and 3 hours of craftsmanship in its
making; while a cricket bat takes 3 hours of machine time and 1 hour of
craftsmanship. In a day, the factory has availability of not more than
42 hours of machine time and 24 hours of craftsmanship. Profit on a

racket and on a bat are ¥ 20 and ¥ 10 respectively.

Based on the above information, answer the following questions :

1) If x and y are the numbers of bats and rackets manufactured by the
factory, then write the expression of total profit. 1
(i1)  Write the constraint that relates the number of craftsmanship
hours. 1
(i1i)) (a) Determine the maximum profit (in ¥) earned by the factory. 2
OR
(i1i) (b) How many bats and rackets respectively, are to be
manufactured to earn maximum profit ? 2
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TERIUT AT — 3

38. a¥ 2010, it 3WETA 7 T S 3% 3feA T 20 99 & U, T 30,00,000 T
T R 7-5% TN gt R o T Safer a1 Hifdes Tt gim & |
3T TS o IMUR R, T Tl & I T

(i  3.WA.37E. (EMID) W@ i | 1

(i) off swaTe g 1504t fohva ® 31 shi TS gerew i i F HIRC | 1

(i) (%) of SaTE gRI & TS HA A hl AR FG HINT | 2
HAAAT

(i) (@) oft SwETe g R 8 o Al g H po fhadt it & e 2 2

[(1-00625)240 = 4-4608; (1-00625)91 = 1-7629 {4 ]
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Case Study -3

In the year 2010, Mr. Aggarwal took a home loan of ¥ 30,00,000 from
State Bank of India at 7-5% p.a. compounded monthly for 20 years.

Based on the above information, answer the following questions :

(1) Determine the EMI. 1

(ii)  Find the principal paid by Mr. Aggarwal in the 150th instalment. 1

(i1i)) (a) Find the total interest paid by Mr. Aggarwal. 2
OR

(iii) (b) How much was paid by Mr. Aggarwal to repay the entire

amount of home loan ? 2

[Use (1-:00625)240 = 4-4608; (1-00625)°1 = 1-7629]
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