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SY-527

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH - 2024

Part — I1I Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 60 scores

-

-

General Instructions to Candidates :

3 §080018 0396333 100} MIBCFI060353

~

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-earefully.

Calculations, figures@nd graphs should be Shownuin thé answer sheet itself.
Malayalam version of the questionsiis.also provided.

Give equations whergver ne¢essarys

Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6x3=18)
1. LetRbearelationonaset A={1,2,3,4,5,6} definedas R= {(x,y):y=2x—1}.
(i) Write R in roster form and find its domain and range. 2)

(i) Is R is an equivalence relation ? Justify. 1)

2. A

31
[ 1 2 }show that

A2 _5A+71=0

(Where I is the identity matrix)

3. (i) Check the continuity of the function f(x) =2x + 3 at x = 1. (1)

(i) Determine the valué’ofk so that the function 2)

kx+#1 if %<5
f(x)= .
3x—=S5nifd x>5

1S continuous,at x = 5.

4. (i) Find the principal value of sin”! (%j 1)
(ii) Find the value of tan™! {2 Ccos [2 sin”! %ﬂ )

5. (1) Which of the following function is increasing in its domain :

(A) sinx

(B) cosx

© -2

(D)  logx M
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1 2)®a8 8 60 ¢a16yBSEIE Bo®BIE]e 6 afINATVIM DOMOOAH) ).

3 capod allos. (6x3=18)
. R agam enuawo A = {1, 2, 3, 4,5, 6} @ R = {(x, y) : y = 2x — 1} agam

M13Q)a l996a |SIBlasam).

() R om e0oavgad ¢andall@s ag)9)®)s. DGO HAIARIM )0 GO o af)9)®)d. )

(i) R 830) s {leiday dleelaHd @GrRyEamo ? &006Mo QlYd:GRAIBN ). 1)

31
2. A—[ 1 2}@@@0@8

A%~ 5A + 71 = O ag)a o@D 06)5>.
(I ®agawagigl 20ESlaaV @rRysm)
3.0 () ftx) =2x + 3 e aDoeBaue8 x = 1 el HenElmngl o 1G1cuo0Ulhe)d:. 1)

. kx+1 , (x<5 4 .
(i) f(x)= 64)(M aNSEBAHAY X=5 @3 BHeNEIM NV BRYWOM3 k W)es

3x-5 , x>5
aflel @06m). 2
. (1
4. (i) sin! [Ej 03 (aNaB3aVla @3 aloely @RH)aN). (1)
(i) tan’! {2 cos [2 sin L %ﬂ o1 aflel SeMBem)b. Q)

5. () ©®20¢% 6305)00ialen)MAIRI@E aBG aNoeHIB @M GRGIHNE HALIAITG3

HM(BIMlow) BRYWISBR®) :

(A) sinx

(B) cosx

(C) —-2x

(D) logx 0y
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(i) Find the intervals in which the function f given by f(x) = x% — 4x + 6 is

(a) increasing (b) decreasing. 2)
. . N - > o > o
6. (i) If0 is the angle between two non zero vectors a and b and | a - b| = |a X b| then
6= . 1)
. . . . - NN — A A
(i) Find the projection of the vector a =1 — j on the vector b =1 +j. 2)

7. Let A and B are independent events with P(A) = 0.3, P(B) = 0.4, find
(i) P(AnB)
(i) P(AuUB)

(i) P(A/B)

1

8. Evaluatef 5x4 x> + 1 dx.
.

Answer any 6 questions from 9 to 16. Each carries 4 scores. (6 x4=24)
9. (i) What is the minimum number of ordered pairs to form a reflexive relation on a set
of 4 elements ? @

(i) LetA=R-{3},B=R- {1}

x—2
x—-3

Consider the function f: A — B defined by f(x) =

Check whether f is one-one and onto. A3)
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(i) fix) = x? — 4x + 6 af)aM afoWouM (a) BBIToU) (b) AWlBlavlow) @RI
eDBABAUB3 DHeNe)n 1S106). )

6. () onmy@eioo a,b ag)l ©AUBS0)BHUBHS NSWIENSH G363 O @RS,
-> - > o
|a : b| = |a X b| @&EeMESN@3 0 = @R)W@lHe)o. 0}

ADoA A - > .
—j,b=1+]. GRWIB3 b VIG3 a WOS OAIIRE>AHTF B>61N)D>. 2)

7. A, B agarilal spadaufleaiadanad enaiadiaud @ryem.
P(A) =0.3, P(B) = 0.4 Goo@3
(i) P(A N B)
(i) P(A U B)
(1) P(A/B)

DA B6NBYa 1S166) .

1

8. f SxAx5 + 1 dx &3 afle) esneomm)d:.

-1

9 @@ 16 A0 ¢a134EBSEIG aBo®BlENe 6 ag)INATIM DODMOOAN ).

4 capod aflo.. (6 x4=24)

9. () 4 GRVEBIBH BO) HAVY HGIMNE DENBIBHIANIN Clagaavlal dleelaumlenss

(@2e20UWlBHB)OS aBQQo S0 af)diNo af)(® CRWIdEe)0 ? (1)

(i) A=R-{3},B=R— {1}

-2
f: A > Bagono f(x) = ij o) @A 6061 |SlEleeam).
f a1en3-aiend Do 6306M3S)ANAOEHMO af)) al@lCUOUWHe)B:. 3)
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10. (i) If A is a skew symmetric matrix then A' =
2 2 4
(i) Express the matrix A= -1 3 4
1 2 -3

as the sum of a symmetric and skew symmetric matrix.

11. A wire of length 28 m is cut into two pieces, one of the pieces is to be made into a
square and other into a circle. What should be the length of the two pieces so that the

combined area of square and circle is minimum ?

12. (i) Write the order and degree of the differential equation

2 2
Xy %% +x (%xzj - Sin(%xz) =0.

(i) Find the integrating factor of the differential equation

dy

— 2
xdx+2y X~

(iii) Solve the differential equation

dy

— 2
xdx+2y X

R R I
a=1+j+k, b=1+2j+3k

13. If
(i) Find a+banda—b.

(i) Find a unit vector perpendicular to both a+banda—b.

14, Find the shortest distance between the lines T =1 + 3\ + A (2? —JA + 1A<)
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10. (1) A 80) Ve yrlanESle 20Sla:a) @@ A' = ) §))
2 2 4
(i) A =|-1 3 4| oo aoElasmlom milmEld 9o qUey avloasSlene
1 -2 -3
20SIHMOHM @)B> @RV af) 9)®). 3)

11. 28 m mige 988 80) AWA mMOWINOENIN]. B0} @OWo ABGINE B0} MVA2IMAAo
@RS)O®  ©0Wo OGME B0} AlEmAale  MIBlEN)M).  AVAIGEATIOWBW)o
QAEDODNOB@)o HSIVSS al0a s30T AlMlRe ERHWIT BIEVI RINOIOMGV MlBo

06N,

2 2
o (QX) y Sin(%xzj = 0 o) WlanOBaty@3 cmmmo.;a;{g«sm’lac@ B30

12. (1) xy e + x dx
WU @)o 6. 1)
d o “
(i) x EXX + 2y = x? agjam.adlanoqdasi®3 Me2108963 DG DMWEUNGIL) a00HSA
>IN, 2)
d
(i) x EXX + 2y = x2 ag)am AWlanodau §@8 MVAQIB OO 1Bla0000 BHIETN)M:. 1)
SO AN N DA A A
13. a=i1+j+k, b=1+2j+ 3k epeenslad
(i) a-+ b WS a-b o BeNB)aflSle)d. @
(i) a-+ b o a-b ®o ElosNlo BRHVIFES WY HOIBHSA BeNB)a 1S10e)d>. 3)
> A A A S A AN A A AN
14, r=i+j+AQi—-j+k), r=2i+j-k+p@Bi-5j+2k) agail cioaud mozlenss
)00 B)00 BN N1S1EN)B>.
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15. In a factory which manufactures bolts, machines A, B and C manufacture respectively
25%, 35% and 45% of the bolt. Of their output 5%, 4% and 2% are respectively
defective bolts. A bolt is drawn at random from the product and is found to be

defective. What is the probability that it is manufactured by machine B ?

2 2
16. Find the area of the region bounded by the ellipse )166 % = 1 using integration.

Answer any 3 questions from 17 to 20. Each carries 6 scores. B3 x6=18)

17.  Solve the following system of equations by matrix method :
2x-3y+5z=11
3x+2y—4z=-5

x+ty-2z=-3

18. (i) sinx+cosy=xy ﬁnd%}%

(i) x=acos’t; y=asint ﬁnd%xX :

2
dy xQXZZ

_ - | 2 _ 2 _
(i) Ify=(sin"" x)* then show that (1 — x°) o2 Ydv

19. (i) Find f( 2) (x 3)
T
4
(i) Prove that jlog (1 + tan x) dx :% log 2.
0
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15, cen10udgydud MIRenlee ) 80) anddsollad @@menBWd A, B, C agyarlal @oo@ao
25%, 35%, 45% ceen1oudgyeud aildoailesnam). @RAIXI@ 5%, 4%, 2% ©@L0d@ne
DalGQINY YOYM AW GENUIUBGIBHUB BRYEIM. O@AIMNBIHIE3 WA (HAOIMHRIW] B0)
GENIOUAS af)SIEMND>®)o BRE@ DalGWOW) UDMIAIW GENIIUBS GBRYANGWIo OalQaN)

a3 ©2aHIB B 9a16@0Ulla] 60D cenioudg mlBonilenom)ss ruowi@ agf)amoem ?

2y

16. 16179 =1epm afeila O al0a]8al &gl 1Slee)d .

17 2)@@8 20 Q190 ¢a103yBEla8 ago@&lene 3 af)aNOTIM DOMOOAYL®)d>.

6 capod afloo. B3x6=18)

17. 206l Ao 9alc@oUlla] @IOY HBHISIOMIGIENAN B0) dhGo TLAAIDIBBR)OS

al@la00®o &6 ©
2x-3y+5z=11

3x+2y—4z=-5

x+y—-2z=-3
L dy
18. (1) sinx+cosy=xy @RQIT3 dp PTM)D. 2)
d
(i) x=acos’t; y = a sin’t GrR@o@3 EXX @061 2)
&y d .
(iii) y=(sin! x)? @R@om3 (1 —x?) 2 X = 2o OO0 5. Q)

. x—1
19. (1) =2 (x=3) dx &ene)aflSlee)d. 3)
T
4
(ii) f log (1 + tan x) dx =% log 2 agyam o660 3
0
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20. Solve the following linear programming problem graphically :
Maximise Z = 60x + 15y
Subject to the constraints
x+y<50
3x+y<90

x=20,y=0
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20.  (oan QI0a] 2 )0IOS OBGIS)OIBlENMM LIMIAE Cr10WH63 1IN alBla0d0o
&eNe)aflSlan)ds :
x+y<50, 3x+y<90,x>0,y>0
a7l BlenInLMBHWBES AllcwRO©]
Z=60x + 15y @S ag3Qal)o $)SI® alleia0em)d.
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