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General Instructions:

Read the following instructions very carefully and strictly follow them :

(1)
(ii)
(iii)
(tv)
(v)
(vi)
(vid)

(viit)

( ix)

This question paper contains 38 questzons 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
questwns 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) fype
questions, carrying 2 marks each. '

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

In Section D, Questions no. 32 to 35 are long answer (LA) type questions
carrying § 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 Question‘s’ (MCQs) of 1 mark each.

465

The last (unit) digit of (22)12 is

@ 2 - b 4
© 6 | @ 8

The least non-negative remainder, when 315 is divided by 7 is :
(a) 1 (b 5
(0 6 - (@ 7
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2 1 _10 -5
~5 10 0 -5
= [ 0 -5] o) [25 '10]
10 -25 .5 10
« {—5 0] - {0 -25}
Xx+y X+2) 8 5
afaLX_y 16}‘{1 3y+1}%,?hxamy%m%
(a) x=3,y=5 (b) x=5,y=3
() x=2,y=17 ‘ d x=7y=2

%mﬁﬁaﬁwwawaﬁaﬁ,ﬁ@a@w:? 85 uf ferut
Ton = 100 9f fRm E, = TR T 99 it e 1 forsT OTH T B, B
(a) 7:8 : (b) 8:7

© 57 @ s

gfe adfi x e R % T, ‘-}S—-—l—‘ >O%,?ﬁ:
x+1

@ xeckleo ) xeC1,%

@ relsb @ wees 1)
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. 10 -5 10 L

IfA:LZ J ande[_lo _5},thenAB1s.

. P o100 D

W ol -5} ' | M 10]
. p10 i) | —5 10

O e 0] . . -—25}

4 51 & 5 7
If 5 i e , then the valuesof x and y are : .
3y+1 o e

2x-y 16 1
) xi3y-5 . (® x=5y=3

@ xaeo7 @ x=T,y=2

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

kg and T 100 per kg respectively so as to geté mixture worth T 92 per

kg, is :
@ 7.8 . b 8:7
© ,5:7"* _ @ %5
Iflv—X'—ﬂ—l}O,xeRthen:
x+1 -
(a) ge[.l,@ . . xe(-1,

© xe(w—1) @ xe(-e-1]

i Page 5 | ~ PTO




e
7

10.

11.

y :
@ 1+1=C W
X yo -
(c) lqulogvy=(‘3 G (@
~;~~ r | Page 6
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- 18
(0 =27 S e @ -81
, 12 3 2 |
afg X X X +3=0%,‘<ﬁx'éBTITH%,\:~
4 9 1 : '
@ -1 (b
(c) 1 e ‘ @ 3

%&ﬁ'msﬁ W%Wﬁq%m‘lﬂmﬁm (MC)?MT‘mwama

(AC) T ey B
@ 89 me- AC) W
: dx L
(© 01(AC)= laccvo @
dx X ' :

j(x—l)e“x' dx aw% :

@ &G-2ex+C ' ®
© -x

aawwﬂw dx dy-oemsa%:

-5 @

4O _ ac- MC) |
dx

d(AC) (MC AC)
dx

xe X+ C

x+1)e*xX+C

Xy:C

x+y=0C
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7.

10.

11.

465

The relation between ‘Marginal cost’ and ‘Average cost’ of producing ‘X

A and B are square matrices each of order '3 such that
|A| =-1and |B| = 3. What is the value of [3AB| ? |

(@ -9 | b) -18

© -27 @ -—s1
2 3 2

If x x x|+ 3=0, then the value of xis:
14 9 1 |

@ -1 By

@ 1 | | @ 3

b4

units of a product is :

d(AC) - d(AC) _

(a) o= X(MC- ,AC) | b === x(AC ~MC)
@ 9 lge Moy @ 229 lage ag
I(x —1)e * dx is equal to : |
(@ &-2eX+C ®) xe=x+C
© -x*+C (@ &+Dex+C
" The solution of {:he differential equation dx + dy . 0is:
@ “ilic ) xy=C
| Xy 3
(© logxlogy=C @ x+y=C

~n Page 7 _ : P.T.O.
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- 13.

14.

15.

1 465

o X T @ R % P(X = 1) = 2P(X = 2), W PX=0)% :

@ e | & -

© 1 (d) e?

/ e 1t\1a?rqﬁ$f‘?fawm<tv(a)%,ﬁaﬁrwvﬁaqﬁ$wm:
’,(a) sefer H S R

® Waﬂﬁ%

© i i 6w

@ ¥ Ther f I R o A E IEwR

| 2 T % wedl % d B i ke A S w R

HR (AR
(0 mny+ny,-2 V (d ny;+ng-1

%@wuﬁﬁam@ﬁ@ﬁqaﬁwmﬁé,ﬁ%:
(@) y,=a+bx - (b y,=a-bx

(c) y.=na +bEx (@ y.,=na-bix
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12. IfXisa Poisson variable such that P(X = i) = 2P(X = 2), then PX =0)

1S
(@ e ’ ®» 1

© 1 : @ e2

N

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

(a) rejected
~(b)  accepted
(¢) 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 :
(a) ny3-ny+2. (b) n;—ng—2

15.  The straight line trend is represented by the equation :
(a) y.,=a+bx o (b) y.=a-bx

(¢ y.=na+bIx (d y.,=na-bzx

465 ~s~~ . Page 9 , P.T.0.
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16. T R Torht arfdeht, St 5 yeis yriam et & ofd & oter St A 7,
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(a) Ri | ) R+§,

i

S B
1

() R-’-Ri
17. agsmraﬁattvﬁ 10%mﬁ$;q%ﬁﬁr§wm@ﬁareﬁaﬁéﬂa%w%,
: %: R : : :

(@) 10-25% , b)  10-38%

@ 1047% L @ 1053%
18. Ax>0y>0§mﬁq‘f&a$§[ﬁ%% 3
(@  IwgEH | RO &k
© 111 gt | (d) Iveuqguis |

w7 @ 19 o 20 T @ 7 smeT T § S 5w w9 1 o
8 | 3w 3T 7T & o w B AT (A) 791 G F 7% (R) ZRT e 13597 T
& | & 3l % Tt I A 57 T FISH (a), (b), (c) SR () 7 & FTH GO |

(a)  RremeA <A)aﬁzaaiz(R)aﬁa‘a‘T%aﬁtae%<R> R (A) H Tel
ST FETR |

(b)  3T0ER (A) 31 d% (R) a1 T& &, tr@as%(R) arrﬁ:asa:r (A) i T&
TS 78T L ? | :

(c) aﬁnsm(A)Hﬁ%amﬁéx(R)W%l
(@ J&%%(A)W%amﬁ%(mﬂ‘é’r%l

19. BT (A): FEH fx) = (x + 2) &%, AU (= 1, 00) H A 7 |
7% (R) : Teh ot f(x) THAF B, IR (=) > 07 |
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16.

The present value of a perpetuity of ¥ R payable at the end of each

(a)

. (c)

17.

18.

- Ri

R

i

(b)

@

compounded quarterly is :

(a)
(©) -
Region represented by x>0, y>0liesin

(a)

5

10-25%
10-47%

I quadrant

(b)
(d)

(b)

ITI quadrant \ | (d)

~ payment period, when the money is worth i per period, is given by :

R

R+—

ok

R_Ri

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

10:38%
10-:53%

11 quadrant‘
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

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

Both Assertlon (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

19.

. Reason (R) :

465

(a)

(b)

(c)

(d)

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

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

Assertion (A): The function f(x) = (x + 2) e X is increasing in the interval

(=1, o).

., U

Page 11

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

P.T.O.




20. R (A) : Wy2=4ax%3§ﬂﬁﬁ"6ﬁﬁew cnm ST T

X%—X'——‘Zyz‘ﬂ%, SEICD ‘a’Q%W% |
X ;

R AR R aE S g d e E, @R 0 R
| TR Srar } @fs wee W ge #oath s A
TefteRton ST RheT T W | .

;'@'03'@

WW&W@W{VSA) TBR % 797 & 578 59% 32 37%’*?/

21, (%) -avquamB@%asaﬁm- 24%%6%32&?215&41@%%;
Iz gt argdl 1 T WY Wie fean S Al sy B?ﬁl%ddW%W
Wwémar%qar%%%wﬁ:{zﬁmm?

g

(@) T Rrefe B T A A Agoasmagaﬁm%amwmﬁ
Cﬁm% | gfe A, CH 1801:ﬁ TR, A T UF Fea
a@ﬁmwmmaﬁml

23, 35 e i X+3

oas (@) ﬁmmmﬁmﬁ%mﬁmﬁwﬁm
2x ~y=17, 3x+5y=6

STt

| x+1 -3 4
(@) X%%%II%WWGWWWWA—{—5 x+2 2 ]

4 1 x—-61
Wﬂﬁa%| -
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20.

Assertion (A): The differential equation re_presenting the family

of parabolas y2 = 4ax, where ‘a’ is a parameter, is

dy
— - 2 0.
x dx v =
Reason (R) :  If the given family of curves has n parameters, then it is

to be dlfferentlated n times to eliminate the parameter :

and obtain the nth order differential equatloﬂ 5

SECTION B

This section comprises very short answer (VSA) z‘ype questions of 2 marks each.

21.

292,

23.

465

(a)

(b)

Solve for x : =

(;;)

(b)

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 shmﬂd B be closed so that the tank is full in

18 minutes ?

OR

" Ina one-kilometre racé, 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

Atorunl kilometre.

+3
X ~2

<Z

Solve the following system of equations by Cramer’s rule :

2x-y=17, 3x+5y=6

OR
Determine the mtegral value(s) (}f x for which the matrix A is
o &mgu]ar ; , ~
1x+1 -3 4
A=l <5 x+2 2 ‘
4 1 xiel

B e s : : : Page 13 RRE | : PTO




24. @wa% 6y=x3+2sﬁﬁsn§aﬁ@%_»la%mas%gmaﬁﬁqﬁﬁ
@ y-Friees % gREd A, x-Fere % afed FT R H 8 T T |

25. m%@ﬁ;&zﬁmwﬁaaﬁaﬁﬁﬁm.m%mﬁmmeﬁm
%zrrg%w"%{qnqwoa@aﬁ%ﬁ@w@ﬁgwaﬁﬁ% 1
- (R 2 e2=0135) ' . | ‘
s wus F .37 (SA) TR % 57 8 i 39% $3 9% 7
v, (%) fef ¥ 0 g e of v v ¥ ww-fred fegie e
| mﬁqﬁm_w@a?aﬁﬁmﬁmﬁmlﬁm?ﬁqwﬁwnmi
mﬁwmﬁﬁﬁaﬁw@waﬁwmaﬁmmaﬁﬁm
| Aot |
(@) wqﬁquiﬁﬁaﬁéﬁmm%lW%%Waaﬁw@,
qrew B @ C o 3 S P 6 I 7 R @1 10 W H Wl
'W%laﬁ?ﬁﬁwq@ma@aﬁqaﬁ,a‘r%ﬁﬂﬁﬁﬁsﬂ
27. ;tsaqﬂx)=x3~‘6x2+9x;8%mﬂ;méaanmwr:ﬁaﬁmaﬂﬁgm
28. ;WWWQW-WEWWWWWf%meW@‘ '
q@'aﬂsﬂmtsaqréﬁ@éiwwmkqt?ﬂaﬁw@:aﬁaﬁmﬁmm
'29.,v@aﬂ-m%ma@ﬁwr%ﬁmwﬁaﬁ, zaqﬁﬁﬁﬁm‘ﬁéqﬁqﬁtﬁ
| 'eﬁiﬁﬁmmwmﬁm,mmwﬁﬁgﬁ@?ﬁm%m@
‘ ﬂéqa%mﬁamlowrémzlaﬁeﬁ%m%waaﬁﬂmuaﬂw
oar | : |
(s BRI £ 05 = 1729, 19 d.£. % faR)
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26.

217.

28.

29.

465

A partlcle moves along the curve 6y = x3 + 2 Find the points on the curve

at Wh1ch the ordmate is changing 8 times as fast as abscissa.

Suppose 2% of the items made by a facfory, are defective. Find the
probability that there are 3 defective items in a sample of 100 items
selected at random. (Given e—2 = (:135)

SECTION C

Ny

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

(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 s1multaneously, how
long will 11: take to fill the tank ? ‘

Find all the pomts of Iocal maxima and local minima for the

functlon f(x)=x3-6x2+9x_8.

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.

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

whether the advertising campa1gn was successful
(Use tg.q05 = 1:729 for 19 d.f)) '

O Page 15~ o ; ‘ P.T.O.




30, (%) T TURN H AT T 4,50,000 § S TR AT o7g 5 Y @ A
<1 SRS T < 1,00,000 2 | Weh e B g w8 SO
ClRERCCEE mﬁﬁqa&’n T S S SR ST |

TG
(@) ~oma I T 12;50,000 T A T SRS, o fow e
2 3,00,000 T SRR Bt e Sy TR A 4 it & e e ol
# 15% s s 1 T W A we ¥ | T AR B o
et € w o, (EMI) 3 2R | (fem R (10125048 = 05508565))
31. o '
S x+y<24,

’ 2x +y < 32,
x>0,y > 0% i,

2 = 300x + 190y %1 st A |
ENQH
s Eve 7 eI (LA) YT % 5 &, o 5w F5 5 8

32. (%) 9=

-1 1 2
A=} 3 -1 1|
-1 3 4]

1 g (A™)) T ST, o1 EiEe fRAAT = L
s
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30. (é) An asset costs T 44-,'50,000 with an estimated useful life of 5 years‘
and a scrap value of ¥ 1,00,000. Using linear depreciatibq method,
find the annual depreciation of the asset and construct a yearly .

depreciation schedule. |

OR

(b  Amrita bought a car worth < 12,560,000 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)48 = 0-5508565)) '

e

e

31. Maximise z = 300x + 190y

subject to constraints :

e T

X+y<24,
2x+y<32,
x20,y>0.

SECTION D

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

o Y

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

-1 1 9]
A= 3 -1 1|

-1 3 4
and hence show that AA-1 =1,
OR

465 ~aan , Pagel? ‘ P.T.0.




33.

34.

35.

465

- (®)

(@)

wa%ﬁm:

X—y+z=4

2X+y—-3z=0

X+y+z=2

e faftr % M @ Frer s wie B = x, y, 2 % R @

e 15 T 2 it # o 6 T A 3 o Ao qE A

U SfeehaA Bl
(@) T y2 = 2x T I% g T4 Hifr 1 s g (1, 4) & Fiokeaw & |
fr sitrel ¥ e =man o 6 Bl 3 T T sER R Hifm g
3ufa A 3T SHifT
LA 2010 | 2012 | 2013 | 2014 | 2015 | 2016 | 2019
fsfiem@e: | 65 | 68 | 70 | 72 | 75 | 67 | 73

| mmﬂﬁa(CAGR)aﬁqﬁﬂmaﬁﬁndmsﬁ FId B BT
AR | 38 T % R Qe % Faw 1 CAGR W i st e &
i : feT Y o w % e § 6 ad & R 7 10,000 % FEw R

syl s Ry m A A=Y
L g | =d3 a4 a5 | a6
$ 11,000 | ¥ 11,500 | T 11,650 | ¥ 11,800 F 12,200 | ¥ 14,000

[(1:4)V/6 = 1-058 =1 i R

AR e R R

Page 18
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33.

34.

35.

465

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

(b)
yandz
X—-y+z=4
2x+y-3z=0
X+y+z=2
(a)
(b) Fm 1 a
(1, 4).

OR

Using matrlx method, solve the followmg system of equatlons for X,

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

point on the curve y2 = 2x which is nearest to the point

Fit a stralght line trend by method of least squares to the followmg 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 thé formula for
calculating CAGR. Using the formula, calculate CAGR of Vikas’s

investment given below :

: h1s 1nvestment at the end of each year is given below

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

 Yearl Year 2 Year 3 " Year 4 Year 5 Year 6
T 11,000 | T 11,500 | = 11,650 | ¥ 11,800 | T 12,200 | T 14,000
[Use (1-4)V6 = 1-058]
o~~~ A Page 19 P.T.O.
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- 36.

TERTOT HETTH - 1
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Sy gEAel ¥ e W, Fie T % s e
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T e T R | [ef = 0-0024 FRT]

G i T iR 1006@%%:@1&%2@%%% |

37.

- 465

Gi)) (%) iRerar F@ A &6 100@%?@1&@@3&@@6
¥od T8I 3 | '

HUAT

Gi) (@) 100W%q@ﬁwwﬁuﬁwwwmww"

THOT 1A T |
mma:am 2
wﬁ:&@ﬁ%ﬁa%%&zw&#%&:aﬁ% l@%ﬁa%ﬁsza:rﬁﬁ

2 a%mﬁqanmw3a%mwﬁ1mrﬁmﬁm% SEIED 6D
1%%¢é’c’qdlﬂﬁ3‘€@q¥ﬁﬁwwam 1 S¢ &1 T RicTshid § a7 § |

, @%ﬁﬁﬁwﬁ%mwﬁqumaﬁﬁa&ﬁmqﬁ%w&ﬁmﬁm

1 T 24 2 @ s T ¥ | O MRe Ao Th Se W A SN T 20 T

=108 |

Stk gErTel % ouR R, fre wwt o s 4
) ?aﬁ'ﬁwﬁqulqmazamﬁﬁﬁﬁmm:x?r&l'ry%,a?‘gv"ﬂ
T T ek fakae |
(i) Rremiar ® @ 6 i wen @ gt sy fifew |
(iii) (m) ﬁﬁam(?ﬁ)wﬁaﬁwmmﬁﬁm
Tera

“(ii1) (@) ﬁwwu%lmu*m%w%ﬁﬁmwaﬁaﬁq?
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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 quegtions :
()  Find the probability that in a sample of 100 bulbs selected at

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

(i) . Find the probablhty that the sample of 100 bulbs has exactly two
defective bulbs. 1

(iii) (a) Find the probability that the sample of 100 bulbs will include
: not more than one defecti ive bulb. o , , 2

OR

(iii) (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 11 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 T 10 respectively. - |
Based on the above information, answer the following questions :
€3] If x and y are the numbers of bats and rackets manufactured by the

factory, then write the expression of total profit. 1
. (i) Write the constraint that relates the number of craftsmanship
hours. 1
(i) (a) Determme the maximum profit (in ¥) earned by the factory. 2
. OR |
(i) (b) How many ‘bats and rackets respectively, are to be
manufactured to earn maximum profit ? 2
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38. 'aézmoﬁ,sﬁamamﬁ@zéaaﬁsﬁm@rzoaé%m,?30,00,000%
TR R 7-5% AT T R T Sl S At SEtE g # |
ST eI % SMUR W, P v p s dfm: |

()  3HIME. (EMD M AT | L !
G of swETE gE 1508 frva T @re1 1 T Tere B T I R 1
(i) ($)}'aﬁm‘§man§§éwzﬁtr&rﬁm@ﬁmt | 2

i) (@) éﬁamm@ﬁwaﬁmﬁwﬁsﬁr@ané? o

[(1-:00625)240 = 4-4608; (1-:00625)21 = 1-7629 witoW]
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Case Study - 3

In the yeaf 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 :

| () Determine the EMI.

(i)  Find the principal paid by Mr. Aggarwal in the 150th instalment.
(1i1) {a) Find the tot’alb,intefest paid by Mr. Aggarwal.
OR

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

amount of home loan ?

[Use (1:00625)240 = 4-4608; (1-00625)91 = 1-7629]
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