3 FY-427

IMPROVEMENT / SUPPLEMENTARY EXAMINATION, JANUARY - 2022

Part — 111 Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes

Maximum : 60 Scores

/ General Instructions to Candidates : \
® There is a ‘Cool-off time’ of 20 minutes in addition to the writing time.
® Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
® Read questions carefully before answering.
® Read the instructions carefully.
® (alculations, figures and graphs should be shown in the answer sheet itself.
® Malayalam version of the questions is also provided.
® Give equations wherever necessary.

® FElectronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 12. Each carries 3 scores. (6 x3=18)

1. Let A= {x:xis anatural number less than 3}
(a) Represent the set A in roster form.

(b) Write all subsets of A.

2. (a) Ina group of 400 students 250 can speak Hindi and 200 can speak English; also
each student speak at least one of the languages. How many students can speak

both Hindi and English ?

(b) IfAcB,thenAUB=

3.  Consider the statement

Pn):1+2+3+4+........... +n=

(a) Show that P(1) is true.

(b) Prove by principle of Mathematical Induction that P(n) is true for all n € N.

4. (a) Find(a+b)*—(a—b)*

(b) Hence evaluate (\/5 ++/2 )4 - (ﬁ -2 )4

10
5. Find the term independent of x in the expansion of (x + lj
x

6. n'term of a sequence is a, = n(n + 2). Write first six terms.

7. (a) Findx and y intercept of the line 3x — 4y + 10 =0.
(b) Express the above line in intercept form.
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1 2)®@3 12 1160088 ¢21033S1G8 ago®&1eN0 6 afEANTMIM OO af)}®)c:.
3 capod aflow. (6 x3=18)

L A= {x:x am® 2)MIEMAINIUB 2 IG1® af)gING3 M6 K6 |
(@) A o aaVGIOM COOAVE 0)aITTHNOLIL)®)D. )

(b) A @S af)LJo AVNT OAVYIBHB)o af) )] 2)

2. (&) 400 ofspdodagled 250 ea1d ooldl@p 200 ald  ghoyflaH)o
MLOMLOAIBNANAIEIEM. 630600 EDELO)S 630) @2aHOWEBSILI0
TVoVLIAIBNMNAIEM. af)BI@ oGl oylat)o TVAVIGIBAMAIEIWI
af)(® Cal@)ens ? ?2)

(b) A c B ana)mailwe @sme) wemengsm (sets) A @ B @ ag)@l@d A U B = . (1)

n(n+1)

3. Pm):1+2+3+4+........... TN=""57 a)aM (IaROQIm al@lEMIB6)B>.

(a) P(1) vo@l@aesman) &>06mlee)d:. 1)

(b))  aRO®OV) afEn@ aVoaly n M} P(n) 0aEl@ooema (alldmilafld &dan’

20OMAGIHNDI DA HHD DalcoUila] omsll0s). 2)
4. (a) (a+b)*—(a—b)*endalels0em)e. Q)
(b) @sdan’ (\/5 +4/2 )4 - (\/5 2 )4 08 aflel &meja 1Sla)s. 1)
O
5. (x +—j oM allaneile:dla|os X 9U36a|SOTD alBo HhIeM)d. A3)
X

6. 80} 6UIITIWIANS N-00 alBo a, = N(N + 2) @GRYGIAM). GRYBIOGIM 6 alBIBUD ).  (3)

7. (@) 3x—4y+10=0a9am alow)es x, y DBA &AVIQ)HUD 3he18)a 1S106). ?2)

(b)) Mmoo ajailaflafldleman QIEWEOS  ALAAPGPOOD  DABBOAVAI]
IOTICRIS DGl af)9)®). 1
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8.

10.

11.

12.

13.

Find the co-ordinates of focus, axis and length of latus rectum of the parabola y2 = 8x.  (3)

(a) Find the distance between the points (1, — 2, 3) and (4, 1, 2). 2)
(b)  Which of the following is a point on XY — plane ?

@ (1,2,0)

i) (2,-3,1

(i) (0,3,1)

(iv) (4,0,1) (0))

Find the ratio in which the XY — plane divides the line segment joining the points

(2,4, 7)and (3, 5, 8). 3
(a) Find lim (x?2-2) a1
x—2
2_1
() Evaluate lim &—2 Q)
x—1 (x - 1)
(a) Write the negation of the statement : “\/g is an irrational number”. 1)
(b) “If n is an odd natural number then n? is an odd natural number.” Write its
converse and contrapositive of the statement. 2)
Answer any 6 questions from 13 to 24. Each carries 4 scores. (6 x4=24)
Let U={I1,2,3,4,5,6,7,8}
A=1{2,4,6,8} and B= {2,4, 8}
(a) Find A' and B' 1)
(b) Find (A U B)' ?2)
(c) Verifythat AuUB)'=A' "B 1)
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8. y? = 8X af)aM al0IEMNIBW)OS CaNISNTV, @RSHo, £1QMH0HONON flge agamial
BHENANILMND>. 3)

9. (@ (1,-2,3),(4,1,2)agarl nilm)660d @olenss GodElo 06M)d:. ?2)

(b) anaes eosEClnMAIRIE XY — egj@lmlear mimaleond avals
Vo6 ai@® ?

@ (1,2,0)
(i) (2,-3,1)
(iii) (0,3, 1)
(iv) (4,0,1) @

10. (2, 4, 7), 3, 5, 8) apavl enilmeewd cwoedlajlogyam alee® XY - ogjuilad

aflezdle9)am @RoUdaVENIMWo B>6NB)Ja lS1ee)d:. A3)
11. (a) lim2 (x? - 2) a3 aflel @sme)alslee)s. )
X —>
21
(b) lim tals) 6 aflel »eme)ailslee)d. 2)
x—1 (x - 1) o

12. (a) “\/3 80} GPEIIME TVoAIWOEM.” DD (AITRIAIMWIOS “OMENHUMB” af) ). (1)

(b)  “n B} BRI af)BH@3 N? BYAVLEIKOWITEN0.” IV (LUTVOAUMWIOS
CHIMBEAIYTVY0, EGBHOMNBSICaIVIGIAN0, af) )] ?2)

13 2@@3 24 100w)8s8 ¢a1685mSE08 ago@®lee 6 «fanOVIn 2OMO.

af) 9} ). 4 caaAd afl@o. (6x4=24)

13. U=1{1,2,3,4,5,6,7,8},A=1{2,4,6,8},B=1{2, 4,8} arnwodd

(a) A',B'agyariial &ere)ailslen)s. a1
(b) (A U B) &eg)ailslon)d. )
() (AUB)=A" N B'@Yeemo af)m alBlcuooUslee)d. 1)
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14. (a)
(b)

15. (a)

(b)

IfG={7,8 and H= {5,2,4}. Find G x Hand H x G. ?2)

If(x+1,y—2)=(3, 1). Find the value of x and y. 2)

Convert ?n radians into degree measure. 1
. 3 .. . .

If sin x = 5 X lies in the second quadrant, then find the values of the trigonometric

functions cos x, sec x and tan x. A3)

16. Consider the statement.

B 3n—1
P(n):1+3+32+.......... +30-D= >
(a) Show that P(1) is true. 1)
(b) Prove by principle of Mathematical Induction that P(n) is true for all n € N. A3)
17. (a) Valueofi*is . )
(b) Express the complex number i3? in the form (a + ib). 2)
(c) Write the conjugate of the complex number (3 + 41). a1
18. (a) Express the multiplicative inverse of the complex number (1 + 1) in (a + ib) form. (2)
(b) Express the complex number (1 + 1) in polar form. 2)
19. (a) How many 3 digit numbers can be formed from the digits 1, 2, 3, 4, 5, assuming
that repetition of digits is allowed ? 2)
(b) A bag contains 5 black and 6 red balls. Determine the number of ways in which 2
black and 3 red balls can be selected. ?2)
20. (a) Find the value of x for which the points (x, — 1), (2, 1) and (4, 5) are collinear. 2)
(b) Find the equation of the line through the point (-2, 3) with slope —4. 2)
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14.

15.

16.

17.

18.

19.

20.

(@ G={7,8} H={5,2,4}. ap@omd G x HH x G enal &e8)ailSlen)s. ?2)
(b) (x+1,y-2)=(3,1). @@ x, y DOIW)OS Qileld06m)d:. )
21 o
(a) 3 coavlomadlem Uil @rsalleelss a0g)d. 1)
i 3
(b) sinx= 3> X @880 21®)A@N0000ATN@3 AAl@6)21QBHWWIOEMESI@3 COS X, SEC X,
tan x ag)aml (D1GH06eMA @] af>B6038)0S AflL1B0d 3:06rmM)d>. A3)
P(n): 1+3+32+ +30-n =] e
m): 1+3+3“+.......... =75 )M (IQROAIM alBlNMIBe)d:.
(a) P(1) vocl@oeeman &08mlaed. 1)
(b))  apelo afen®d MVoaridUBeM)e P(n) is true for all n € N. agan (a1qp0QIM

(a)
(b)
(c)

(a)
(b)

(a)

(b)

(2)

(b)
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(laddlafld 80a0” 20EMAIGIGHE@E HWBWHHM DalcIUTla] VOBIIOMAT

OS] 09 0. Q)
i* 003 afles @1R)H)M). (1)
19 ag)am C@:00qd Mol |OW (a + ib) )IATIG agf)9)®)d. 2
(3 + 41) af)aM EDH00g L) TVoRIWIOS CHIMBR)ENQ 0f)YD). 1
(1 +1) a)aM EBH0qlh MVoaJAS NEMMAIlaIBIG0 (a + ib) O)eITeRIf®D. (2)
(1 +1) a)aM EH0gldh MVoRIIOW CaldBIAB O} ITTHIOLILI®)D . 2)
I, 2, 3, 4, 5 ool @oeooBd  9alcoUla],  @RHABGMo
@MAUBTIAIHEMELI@, agf)(@ D)ANES TV {HUB M@0ailee0 ? 2)
80} NIOUIIA3 5 BHOJAMAIIMBS)e 6 21)AUMN aldNBBlo M. N@IGMIaNe 2
G0)ANaITNDHSB)0, 3 21U A lTNBHSo af)(® AlIGNVI@3 H@O6NTNS)BHNo ? ?2)
(x, = 1), 2, 1), (4 5) aparil nilB3)aB 30} aloleneamslcd x 63 aiflel
OGN, 2)
(=2, 3) agam nilM)Aflenss &»san) Caldd) M@)o, 210lai—4 Do BRY® AIOWIOS

aLAQID Yo BB llSlEN)D. ?2)
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21.

22.

23.

24.

25.

Find the co-ordinates of foci, vertices, the length of major axis, and latus rectum of the

2 2

ellipse R A
25

9

Find the derivative of the following with respect to x

2

x
@ (x + 1)
b (*+2)

By using the method of contradiction, prove that \/’—7 is irrational.

(a) Findn,if @ Vp;: P, =1:9

b Fr+to findx
8 9 10!

Answer any 3 questions from 25 to 30. Each carries 6 scores.
(a) LetR be arelation defined by R = {(1, 3), (1, 5), (2, 5)}.

State whether R is a function or not. Justify your answer.

(b) Draw the graph of the function, f: R — R defined by f(x) = | x |.

(C))

(&)

)

(C))

2

2

(3 x 6=18)

2

()]

(c) LetRbearelationon A= {I1,2,3,4,5,6} definedbyR={(x,y):y=x+1}.

Express R in Roster form.
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21.

22.

23.

24.

25.

2 2

—+y—=log)(m apelaimilond  ©aIdglnla®8)ESo,  EaNIGIAV)HB)IESW]o

25 9
V)2 TV BBlo;  Al@eeddMo,  LIDQIV-000  ahloles  Aflzens)e

&NB)a1SlBe) . “

aj010s  GaldoWIdlemmales  eavdlealglall x oM @RSINIMAOHEI

&N_)allSlee)d.

2

X
(a) ) &)
(b) *x2+2) @

G0N SOWI B UM Bl ch(s@)ouﬂg\ﬁ @REIMB20WNAlE9) af)aM OOSIDED.  (4)

(a) @VPp,: P, =1:9 @r@omin @) f1S109)d. ?2)

I 1 x
(b) If 5 + 9" To1 @RYWIM3 x O3 afler BoeMd. ?2)

25 2y@a@3 30 aoWss 2103408 aBo@Bslele 3 af)AROVIM POMo
af) 9. 6 caad all@o. B x6=18)
(@) R={(1,3),(L,5),(2,5)} agam eniarwo aBHBa0eeMI (function) @RLIC®I ag)any’
al@lGUIWIBN . B3006Mo QlUOBAIBE)B:. ?2)
(®) fx) =[x | apan® R @8 Mlan)o R CRIGNBR B0} aloaUMIEM, SHBGIOG (el
UOS>. 2)
() A=1{l12,3,4,5 6}. A @lcd TN A VICEISH ®OMWISS ENITWAEM

R={(x,y):y=x+ 1} DD eniawo c0oquAd ©)aIOTOLIN)®)D>. 2)
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26. Prove that

(@) cos(x+y)+cos(x—y)=2 cosx cosy. 2)

(b) cos [g + xJ + cos [g — xj =~/2 cosx 1)
in?[ ™|+ cos? [ X |- tan2[ Z =21
(c) sin [6j+cos [3) tan (4J 5 Q)

27. Solve graphically the system of in equations

x+2y<82x+y<8x=>20,y=>0. (6)
28. (a) Find the 10" and n™ terms of the Geometric progression, 5, 25, 125, ......... Q)
(b) Find the sum of the sequence 7, 77, 777, ....... to n terms. “4)

29. Find the Variance and Standard deviation of the following :

Class 0-10 | 10-20 | 20-30 | 30-40

Frequency 10 17 13 10
(6)
30. Ina class of 60 students, 30 opted for NCC and 32 opted for NSS and 24 opted for both
NCC and NSS. If one of the students is selected at random, find the probability that
(1)  The student opted for NCC or NSS. 2)
(i1)) The student has opted neither NCC nor NSS. 2)
(ii1)) The student has opted NSS but not NCC. ?2)
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26.

27.

28.

29.

30.

oSV B

(@) cos(x+y)+cos(x—y)=2 cosx cosy. 2)

(b) cos [g + xJ +cos [g - xj =~/2 cosx 1)

in?[ ™|+ cos? [ X |- tan2[ Z =21
(c) sin [6j+cos [3) tan (4J 5 Q)

21}016S @AVIAIENIN ERAVAMGROS HFOWOW alGla0d0o (PIaf DalcWOUla]
BTN,

x+2y<82x+y<8x=>0,y=>0. (6)

(a) 5,25,125, ......... ag)an (Geometric progression) GP @es 10-00 alBall, n-0o
alBal)o &eNe)allSlan)d. )

(b)y 7,771,771, ....... o) €UITMIWIAS N 2 IBEBB)NS @) HeNE)alSIHN)H:. “

2NAIes  @MIAENM  algla@leer  AllaEeB@d  ©alcIUls]  caIBlMaV)o,
auoadeandaw allalle@arm)o &0em)d, :

Class 0-10 | 10-20 | 20-30 | 30-40

Frequency 10 17 13 10

(6)
830} gomdlee! 60 3)Slagl@d 30 3)5laud NCC o®0660mS)00)aM). 32 3)Slaud NSS
OMOOEINS)BMNM). 24 3)Sldid NCC @) NSS 90 o®maeanmsiemnan). enailad
Tlamye B0} DGOV OGONMTMS)AMOGS 2 }AIOS @AVIBENIM  MHVAINGHBIOS
ALIWID DH6NR)ANSIBe)B>.

(1) NCC ©\@3 ‘@reg|sl@d’” NSS @3 @ronadd0mss Tuowi®. 2)
(1) NCC ce1o NSS ¢eld @oonada0@ialaandmss qruow o). 2)
(ii1) )5l NSS @8 20(®0 @RonARHMBH TLIWI® o) @3 NCC @8 @rejon®. ?2)
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