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IMPROVEMENT / SUPPLEMENTARY EXAMINATION, OCTOBER 2022

Part — III Time : 2% Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 80 Scores

/General Instructions to Candidates : \

fl3§03001203:96)8383 6)a100))MIBEGUI6BI3 :

There is a ‘Cool-off time’ of 15 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.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wherever necessary.

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Question from 1 to 12 carries 3 scores each. Answer any 8 questions. (8 x3=24)

1. (i) FindP,-°P, (1)

(i1) Find the number of 4 letter words that can be formed using the letters of the word

ROOT. 2)

2. (i) Solve the inequality :

X_ X
325 *1 ()
(ii) Show the graph of the solution on a number line. 1)
. 3 . d .
3. (i) Ifcosx=- 5 X lies in the 3™ quadrant, then sinx = ... ... 1)
19
(i) Find the value of tan (Tnj 2)

4. Consider the functions f(x) =x2, g(x) =2x + 1

(i)  Which of the following is the function (f+ g) (x) ?

(2 (c+1) (b) -1y
(¢) x*+x+1 (d x2+2x 1)
(ii) Draw the graph of (f + g) (x). 2)
5. Expand (xz + %)4, x#0. 3)

6.  Consider the line 6x + Sy - 5=0
(1) Find the slope of the line. (1)

(i) Find the distance of the point (1, 1) from the line. 2)
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1 2)®08 12 a100W)8s ¢a3iEBwdes 3 ¢pod allde. «go®sslels 8 afapomia’

DOMVONY)D)M>.

1. (@) °P,-°P,003allel &00m)d.

(8 x3=24)

0y

(ii)) ROOT af)am Q12SNOL! BRAHVTBUBODINE af)(@ 4 GROAHUONBS QIIGN)HUD

DENBIHN 0. 2)
2. (1) ;—Cz % * 1 a)am O B:j0SE]G1)OS alBla00®o 3061}, 2)
(i)  aIBla000EBIOAG (N0 B30} MVoaIIEOIWI T3 BRSWIBO|SION)>. 1)
3
3. () cos x = - 3 X 2ANODOOD 21@B@NWNEBTNEIET TG3E0)AN6 eI
sinx=...... @
.. 191
(i) tan (Tj W)eS afler 306md,. 2)
4. fx)=x% g(x) =2x+ 1, a0 afoWaUM)BHUB alBlNETE9)H:.
(1) 21)016S 6305 OTBENMAUR@ (f+ g) (X) af)IM afoWaH OB a@®o6em ?
(@ (+1) (b) -1y
(¢) x2+x+1 (d) x*+2x 1)
(i) (f+g) (x) o (N0 AIOHE). 2)
3 4
5. (xz +;) , X 70 aflanell &6 e9)s. 3)
6. 6x+5y—35=0af)an oo alBlnamles)d:.
(1) QWS 21BN B>06MM)d:. 1)
@) (1, 1) agam enfla3)ail@d alanie AIEWICEISNSS B)0o dHIEM)d:. 2)
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7. Find the equation of the circle with centre (-1, 2) and radius 5. 3)

8. (1) Write the octant in which the point (3, -1, -2) lie. 1)

(i) Find the distance of the above point from the point (4, 3, 1). )

9.  Evaluate the following limits :

(i) lim (x*-4) )
x—>3
(i) lim (’f:; j ()
10. Represent the complex number z =—-1 +1i \/? in polar form. 3)
11. (i) Isthe sentence, ‘The sum of x and y is greater than zero’, a statement ? Justify. 1)

(il) Write the converse and contrapositive of the statement, ‘If a triangle is equilateral,

it is isosceles’. 2)

12.  Consider the following data :

6,7,10,12,13,4,8, 12

(i) Find the range of the data. 1)
(i1) Find the mean deviation about mean of the data. )
Question from 13 to 24 carries 4 scores each. Answer any 8 questions. 8 x4=32)

13. Let A={2,3, 4,6}, B={x:xisa prime number less than 10} be two subsets of the
universal set U={1,2,3,4,5,6,7,8,9, 10}.
(i)  Write B in roster form. 1)

(i) Find A-B, AUB, (AUB). 3)
FY-854 4



7. (-1, 2) edmane S c@roanac@igiss alomosiend TUAQIdB: o &:06mM)d. 3)

8. (1) B, -1, 2) apan mimM) g® 009QadleI0em” VAT O2IGIND®  af)an’

a) )@ . 1)
(i) ca@d milm)alad alanpe (4, 3, 1) ag)am milm)allcelsmss B)0o 3:I6em)d:. 2)

9. 21)016S 6305 0B1E9) M £2lg):8)0s aflel &0em)d: |

(i) lim (x>-4) 1)
x—>3
N 4)
i) lim ( 2 @)
10. z=-1+i1/3 apmm CD0g )BTV MAUTOM Ealdgod O)aITTN@3 AV)a lalHe)d:. 3)

11. (i) ‘The sum of x and y is greater than zero’ agam e©aVLAABAV, OILIgoATF
@RYEEMI OIS MBIB)d>. (1)
(ii) ‘If atriangle is equilateral, it is isosceles’ ag)an & aYIgHAFOG c06MEAISTV,

CMB (S0 aMIGlar®aRVIGOAS af)9 )@ )

12.6,7,10, 12,13, 4, 8, 12 agyam aw0q al@N6 6.
(1)  WogWS GO @06} (1)

(i)  awoges dlaflad alanes oflad aslalcau (3 @>06mM)d:. 2)

13 2)®03 24 QIOOWV]BH €206 4 capod aflew. ago®®slele 8 agemarmlm’
RIQMIPESIER (8x4=32)
13. A=1{2,3,4,6},B={x:x 10 6mENURB 3)00I10Q GREILY TV } af)aTial

U=1{1,2,3,4,5,6,7,8,9, 10} aam @jamleayauad aavgloel ausny aaugaasman’

BHONBOIN ).
(i) B s c00auQa8 0)alo af)$)®)d. 1)
(i) A-B,AUB, (A UB) agarial &06m)d. 3)
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14.

15.

16.

17.

18.

19.

20.

(i) How many subsets are possible for the set A = {1,2,3} ? 1)
(il) If E and F are two sets, such that E U F has 55 elements, E has 29 elements and F

has 30 elements. How many elements does E m F have ? 3)

Consider the sets A = {1, 2,3}, B= {3, 4}
(i) Write A x B. (1

(i) LetR={(x,y):x € A,y € B,y=x+ 1} bearelation.

(a) Represent R in arrow diagram. 2)
(b) Is the relation R a function ? Justify. 1)
(i) Express (3 —4i)(—2+1i)in a+ ib form. 2)
(ii) Solve the equation : x> +x+1=0 ?2)

Solve the system of linear inequalities graphically :

x+3y<6

3x+y<6

x>0,y>0 4)
(i) If"Cy=rC,, then"C,= .. ... @
(i1) A committee of 4 is to be formed from 3 men and 5 women.

(a) In how many ways it can be done ? 1)

(b) How many of such committees have at least 2 men ? 2)

1 9
Consider the expansion of (xz - ;) .

(i)  Write the general term. )
(i) Find the term independent of x. 2)

Consider an A P. with a, =43, a,=76.

(i) Find the common difference. 2)
(i) Find the sum of first 10 terms. 2)
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14.

15.

16.

17.

18.

19.

20.

O A ={L 2, 3} apan &aVGIM alE@AUW] af)(@ AV HAVYPDUD f) )M
aLIWlBR)o ? 1)
(i) E, F apail oaugiddd aldlwemlesd, E o F @3 55 @rowemane, E @8 29

@RoneBE)NE, F @3 30 @rowemgene af)e@sl@d E N F @ af)@ @rovemsiene?  (3)

A=1{1,2,3},B={3, 4} a0l 60103 a1BNET 9.

(1) A xXBag)9)ond. 1)
(1) R={(x,y):x € A,y e B, y=x+1} af)am dlceiaud alBlNeNNoe)0:.
(@ Rom@reod wowodl@d V)allafloe)d. 2)
(b) R &0) anotautMICeM ? d@SIONMTIB)B:. 1

1) (B —41) (=2 +1) a)aM cAHoglV MAUTOM a +ib 0)aIEN@E AV)allaflomd.  (2)

(i) x¥*+x+1=0afancIOd alBlano0o 3. ?2)

@aildanam ellaflod ailaogiglans 900 DalcWIUIla al@la0d®o BI6MN)M: :
x+3y<6
3x+y<6
x>0,y>0 4)

(i) "Cy="C,mrom"C,=...... @
(i) 3 anoyuadadda@d alanp 5 Ylagled mlanp 4 cald @RS @eoid]
DENBIA)ANEMo.
(@)  DIBONWBS af)(® H22GlUD DENBID)o. 1
(®) v H0IGlBEIE BHPMD® 2 al)0uMAId OBH )@ H22IGHUB
DENBIMD)o. 2)

1)
(xz - ;) oM @NOAG allanell@:osmo a1dlweilee)d.

(1)  ©al0®) alBo af)$)NH:. )

(i) X EDLJOBD alBo HEOMETIN)M:. 2)

a, =43, a, =76, @pig8s rvadrmo ¢yyenl aldlne o).
(1)  ©aIOOIY®PAVo RO, 2)

(i) @RBYE 10 aIBEBRIOS @B BHI6N)D. 2)
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21. Find the sum to n terms of the sequence 5, 55, 555, 5555, ......... 4)

22. (i) Find the equation of the line passing through the points (2, —2) and (3, 6). 3)
(i) Find the y — intercept of the above line. 1)
23. (i) Thepoint (0,-1,3)liesin ......... 1)
(a) xyplane (b) X -—axis
(¢) Y —axis (d) yzplane

(il) Find the coordinates of the point which divides the line joining the points

(1,-2, 3) and (3, 4, -5) internally in the ratio 2 : 3. 3)

24.  Verify by the method of contradiction.

P :+/ 2 isirrational. 4)
Question from 25 to 30 carries 6 scores each. Answer any 4 questions. 4 x6=24)
25. (i) Prove that cos 5x — cos x = -2 sin 3x sin 2x. 2)
(i) Find the principal solution of the equation sin x = 5 2)
(iii) For any triangle ABC, if a =18, b =24, ¢ = 30, then find cos A. 2)
26. Consider the statement :
+1D)(@n+1
P(n):12+2%2+ ... +n2=n(rl )6( L ),n eN
(i)  Verify that P(3) is true. )
(ii) Prove by PMI that P(n) is true for all natural numbers. 4)
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21.

22.

23.

24.

25.

26.

5,55,555,5555, ......... UM WOS A IBEBBBIOS @) HOG . “4)

1) (2, -2), (3, 6) agavl MAMLISEENHOS HSAN) CaldHAN AUOWIOS TVLAIID: o

06N &)
(i) caod aEWPS y— MHBAOTVAIQ @06M)d. 1)
1)  (0,-1, 3) agyam nilm3) MAGH H21QAND@ ... ... ... 1)

(a) xyplane (b) X -—axis

(¢) Y —axis (d) yzplane

@) (1,-2,3), (3, 4, -5) ag)avil eNNMBENHUB CaIBAN UGS )AM AUGHX @RYTNE] BNV

21 3 af)aM @M 108EI@3 ©oUIlH9aM MilM)0NHA3 AV a 1A VoYU 3:06M)d. (3)

NGO BIn0) CBHINMSWHHAT DalEIUTa] aIBlGUOOUEE) B,

P :+/ 2 isirrational. 4)

25 2)®@3 30 QOB G2 10B3EBUWIBE 6 ¢ allo. ago®mBslene 4 afaPOTI®m’

DOMONAYI) . (4x6=24)

(1) cos 5x —cos x = -2 sin 3x sin 2x af)am O®SIVEN)M>. 2)
1

(i) sinx =5 afaM MAANBIOTING (2 N108MIlq |3 CAVOLIH B 306> 2)

(iii)) ABC ag)am @fe:0ema@mi@d a = 18, b =24, ¢ = 30 @Gyo@3 cos A 3:061m)d. 2)

+1)(2n+1
_n(n )6( n ),n & N a)am cqugoang aldwaie)d.

P(n):12+2%2+ . +n?

(1) P(3) val@oeemd af)an al@GuodUslee)d:. 2)

(i) P(n) a0 afEN@ aVoaUIHBENo VOBIWIEMO af)N  PMI Qalcwoufla)
O OS] £ . 4)
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27. (i) Find the equation of a parabola with vertex (0, 0) and focus (0, 5). 2)
.. : .ooxr oy
(ii) Consider the ellipse 2579 = 1
(a) Find eccentricity. 2)
(b) Write the foci and length of latus rectum. 2)
28. Find the derivatives of the following functions :
i) x¥*+5x2-11 (1)
(i) xsinx (2)
oy X1
(i) 57 3)
29. Calculate the standard deviation of the data : (6)
Class 30-40 | 40-50 | 50-60 | 60-70 | 70—-80 | 80—-90 | 90— 100
Frequency 3 7 12 15 8 3 2
30. In a class of 75 students, 43 like to play football, 40 like to play cricket and 25 like to

play both football and cricket. When a student is selected at random, what is the

probability that

1)
(i1)
(iii)

FY-854

the student likes football or cricket.

the student likes neither football nor cricket.

the student likes cricket but not football.

10
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()
()



27. (1) eadgaav (0, 0), cGandseay’ (0, 5) CERVIGSS AlEIECMIIBSWOS TLANIIB:o

DHOMBOD. (2)
Xy .
(i) F5+75 = 1 @ROIgEs afelaiiv aldlvemle)s.
(@) af)@OIVWBEUATIG] BHEMEDIS)D>. 2)
(b)  eRgBI e0BQOBIeg Agane CandBHWo HEMBOIND. )
28.  21)019S OH0S)OTNGH)AM afoWaUMBHBINS OAWCAUFIANGUD H06M)d :
() x¥*+5x2-11 (1)
(i) xsinx (2)
(i) X+ 3)
29.  a10I9S 6B0S)OBIEE9AM WoQWeS qRomdeand Wlale@auad @doem)d: | (6)
Class 30-40 | 40-50 | 50-60 | 60-70 | 70-80 | 80—-90 | 90-100
Frequency 3 7 12 15 8 3 2
30. 75 ogloges 80) Goald 43 cald an)gEnINg auSealsam), 40 cald @leeq’
fDaHSOQS)AN) ASWHOD® 25 Gald aM)FEMINB)0 (HBHY)o USOQ|SIAM). B0) H)FlOW
006NV GIEEETINS)BHNAN] af)AN B>
(1) G an)5EMIUD EROLIBIMB (HHHQ ENUSH|SIAIOMIBH TVIWI® af)I®) ? )

(i) DG an)5EMIOG)o (H1HNQ)o ENaUSEQ|SIODWIGIHNAIOMBB AVIWI® o) ?  (2)

(iii) DG D99 NeUSO|S)BHWo aMFEENIIB  EDeHUS6|SIO@WIBIHHNAIMMESE

TLOWYD )0 ?
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