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KENDRIYAVIDYALAYASANGATHAN,MUMBAIREGION
FIRSTPREBOARDEXAMINATION2019-2020

CLASSXII:MATHEMATICS-041
Time:3hours MaxMarks:80

GeneralInstructions
Allquestionsarecompulsory

Thequestionpaperconsistsof36questionsdividedinto4sectionsA,B,

CandD

SectionAcontains20questionsof1markeach,SectionBisof6

questionsof2markseach,SectionCcomprisesof6questionsof4marks

eachandSectionDcomprisesof4questionsof6markseach

Thereisnooverallchoice.However,internalchoicehasbeenprovidedin

3questionsof1markeachand2questionsof2markseach,2questions

of4markseachand2questionsof6markseach.Youhavetoattempt

onlyoneofthealternativesinallsuchquestions.

Useofcalculatorsisnotpermitted

SECTIONA

Q1-Q10aremultiplechoicequestions.Selectthecorrectoption

1.LetAbeasquarematrixoforder3and =5,thenfind .

(a)125 (b)320 (c)60 (d)80

2.IfA=[aij]= andB=[bij]= ,whichamongthefollowingisa21+b12?[2 3 -5
1 4 9
0 7 -2

] [2 1 -1
-3 4 4
1 5 2

]
(a)0 (b)4 (c)-2 (d)2

3.Whatisthevalueof( x ). +( x ).
̂
i
̂
j
̂
k

̂
j
̂
k

̂
i

(a)0 (b)-1 (c)2 (d)-2

4.IftheeventsEandFareindependent,findP(F)ifP(E)=2/5andP(EUF)=3/5
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(a)1/3 (b)2/3 (c)3/5 (d)cannotfind

5.Thepointwhichdoesnotlieinthehalfplane2x+3y-12<0is

(a)(1,2) (b)(2,1) (c)(2,3) (d)(-3,2)

6..IfTan-1x= ,forsomex∈R,thenthevalueofcot-1xis……
π

10

(a) (b) (c) (d)
2π

5

π

5

3π

5

10

π

7.Thereare4rotteneggsinalotcontaining20eggs.Findtheprobabilityofgettinga

rotteneggif2eggsarechosenatrandom

(a)1/5 (b)32/95 (c)16/95 (d)1/2

8. =∫
dx

16-49x
2

(a) +c (b) log +csin
-17x

4

1

8 |4+7x4-7x|
(c) log +c (d) +c

1

8 |4-7x4+7x| sin
1

7

-1
7x

4

9.Thesumofinterceptscutoffbytheplane2x+y-z=5onthecoordinateaxesis

(a)2/5 (b)5/2 (c)2 (d)1/2

10.Thedirectionratiosofthelinex=-3, = is
y-4

3

2-z

1

(a)(-3,4,-2) (b)(3,-4,-2) (c)(0,3,-1) (d)(1,3,-1)

(Q11-Q15)Fillintheblanks

11.Iff(x)=[x],greatestintegerfunctionofx,andg(x)= ,modulusfunctionofx,then|x|

thevalueoffog( )is_________________
-5

2

12.Ifx=2at2,y=at4,thendy/dx=________________________

13.Asquarematrixissuchthat(A-I)3+(A+I)3-7A=___________
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14.Atsomeparticulartimetheareaandperimeterofavariablesquareareincreasing

attherateof12cm2/secand4cm/secrespectively.Thelengthofthesideofthesquare

atthattimeis___________

OR

Forthecurvey=5x-2x3ifxincreasesattherateof2units/secthenatx=3,theslopeof

thecurveischangingat___________.

15.Unitvectorperpendiculartoboth =i-7j+7kand =3i-2j+2kis_________
⃗
a

⃗
b

OR

Ifprojectionof =λi+j+4kand =2i+6j+3kis4units,thenλ=_____________
⃗
a

⃗
b

(Q16-Q20)Answerthefollowingquestions

16.Formthedifferentialequationofthefamilyofconcentriccirclescenteredatorigin

havingdifferentradii

OR

Ifmdenotestheorderandndenotesthedegreeofthedifferentialequation

- =0findm+n?
yd
3

dx
3 ( )

dy

dx

2

3

17.If = ,findthevalueofa?∫
a

0

dx

4+x
2

π

8

18.IfthematrixA= isgiventobesymmetricmatrix,findthevaluesofa[0 2b -2
3 1 3
3a 3 -a

]
andb?

19.Evaluate usingpropertiesofdefiniteintegrals∫
1

-1
x xdxsin
5
cos

4

20.Evaluate∫( dx
x-1

x
2)e

x

SECTIONB

21.Acoinistossed3times.FindP(A/B)whereA:atmost2tails,B:atleastonetail
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22.Findtheacuteanglebetweenthelines = +γ and
⃗
r (4i-3j-k) (3i+4j+5k)

= +μ(4i-3j+5k)
⃗
r (i-j-10k)

23.If =2i+2j+3k, =-i+2j+kand =3i+jaresuchthat +λ is
⃗
a

⃗
b

⃗
c

⃗
a

⃗
b

perpendicularto thenfindthevalueofλ?
⃗
c

OR

Showthat =2[ + + +
⃗
a
⃗
b
⃗
b
⃗
c
⃗
c
⃗
a] [⃗a⃗b⃗c ]

24.UsingRolle’stheorem,findthepointsonthecurvey=x2wherex∈[-2,2]andthe

tangentisparalleltoXaxis

25.Discussthecontinuityofthefunctionf(x)atx=½ whenf(x)={
+xif0≤x≤

1

2

1

2

1ifx=
1

2

-xif≤x≤1
3

2

1

2

26.Iftan-1x+tan-1y+tan-1z=πthenprovethatx+y+z=xyz

OR

ShowthattherelationSinthesetofrealnumbersdefinedasS={(a,b):a,b∈Randa≤ }b
3

isneitherreflexivenortransitive

SECTIONC

27.Letthefunctionf:N→Rbeafunctiondefinedbyf =4 +12x+15.Provethatf:N(x) x
2

→Sisinvertible,whereSistherangeoff,andhencefinditsinverse.

28..Acooperativesocietyoffarmershas50hectaresoflandtogrowtwocropsXand

Y.TheprofitsfromcropsXandYperhectareareestimatedasRs.10500andRs.9000

respectively.Tocontrolweeds,aliquidherbicidehastobeusedforcropsXandYat

ratesof20litresand10litresperhectarerespectively.Further,nomorethan800litres

ofherbicideshouldbeusedinordertoprotectfishandwildlifeusingapond,which

collectsdrainagefromthisland.Howmuchlandshouldbeallocatedtoeachcropsoas

tomaximisethetotalprofitofthesociety?FormulatetheaboveL.P.Pmathematically

andthensolveitgraphically.
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29.Findthevalueofaforwhichfunctiondefinedby is

continuousatx=0.

OR

If + =a(x–y),showthat =1-x
2

1-y
2 dy

dx

1-y
2

1-x
2

30.Solvethedifferentialequation -3ycotx=sin2x
dy

dx

31.Evaluate dx∫
x
2

(+4)(+9)x
2

x
2

32.Threecardsaredrawnsuccessivelywithreplacementfromawellshuffledpackof

52cards.Findtheprobabilitydistributionofthenumberofspades.Alsofindthemeanof

thedistribution

OR

InanexaminationastudenteitherguessesorcopiesorknowstheanswerofMCQwith

fourchoices.Theprobabilitythathemakesaguessis1/3,andtheprobabilitythathe

copiesansweris1/6.Theprobabilitythathisansweriscorrect,giventhathecopiedit

is1/8.Findtheprobabilitythathecopiestheanswertoquestion,giventhathecorrectly

answeredit.

SECTIOND

33.Usingthepropertiesofdeterminantsprovethat

=2xyz|(y+z)
2

x
2

x
2

y
2

(z+x)
2

y
2

z
2

z
2

(x+y)
2| (x+y+z)

3

OR

IfP= andA= findPAandhencesolvethesystemofequations[-4 4 4
-7 1 3
5 -3 -1

] [1 -1 1
1 -2 -2
2 1 3

]
x-y+z=4,x-2y-2z=9,2x+y+3z=1
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34.Findtheareaofregionboundedbythecurves + =1and + =1(x-1)2 y
2

x
2

y
2

35.Showthatthealtitudeoftherightcircularconeofmaximumvolumecanbe

inscribedinasphereofradiusRis R.Alsoshowthatthemaximumvolumeofthe
4

3

coneis ofthevolumeofthesphere.
8

27

OR

Agivenquantityofmetalistobecastintoasolidhalfcircularcylinderwitharectangular

baseandsemicircularends.Showthatinorderthattotalsurfaceareaisminimum,the

ratiooflengthofcylindertothediameterofthesemicircularendsisπ:π+2

36.Findtheequationoftheplanethroughthelineofintersectionoftheplanesx+y+z=1

and2x+3y+4z=5whichisperpendiculartotheplanex-y+z=0.Alsofindthedistanceof

theplaneobtainedabove,fromtheorigin

****************************************************************************************************


