S SY-27

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

Part - 111 Time : 2 Hours
MATHEMATICS - SCIENCE Cool-off time : 15 Minutes

Maximum : 60 Scores

(

General Instructions to Candidates :

a3 b0l rB0P dnsdmmldegrandd :

~

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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PART -1

Auswer any S questions from 1 to 9. Each carries 1 score. - C(Sx1= )]
Which of the following relations on A = {1, 2, 3} is an equivalence relation ?
@) (1, 1), (2,2),(3,3) ® {(1,1),(2,2),3,3).(1,2)}
) {(0. 1.3 3),1,3).G, D) (d) None of these
The value of sin™' [sin [%)J =...
® 3 ® -3
1 n
(c) - 3 (d 3

If A is a 3 x 3 matrix, then | adj(A) | = ...
(a) Al (b) AP
(c) IAP (d) 3JA|

A fair die is rolled. If the events are E = {1, 3, 5}, F = {2, 3;}, then P(E | F) = ...
The area bounded by the curve y = 2x between x = 0, x = 2 and x-axis is ...
Slope of the tangent to the curve y = x2 + | at the point (2, 5) is ....

Write the vector from the point A(1, 3, 5) to B(4, 3, 2).

Which of the following is a point on the plane 3x + 2y +4z=07?

@@ ((1,2,1) _ (b (2,3,2)
(c) 2.1,-2) @ 2.1,2)

2 3
Write the degree of the differential equation 2-3.“—; +(%] =0.
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PART -1
1 a)mad 9 oo canayemgled BOOBIERe 5 aPYRATIN PRNOODE}D .
1 capod alle.. 5x1=5)
A = {1, 2, 3} araam). @6 evos)oAdlen)m Mmoo alange A dileey

8®) D&LIBMI G1GIAHMD ag)S)OTDE D)6

@ {(1, 1), @, 2), (3,3 ® {1, 1. @22),3.3),0,2)}
© (LDGIWLI,G D (@ pucieoag
sin”' (sin (-;—)] oad afles = ...
! 1
(a) E (b) =n- E
1 n
© -3 @ =

A 80} 3 x 3 anSlgy @, a®Iad | adj(A) | = ...

@ 1A @ AR
©) AP @ 3lA|

E = {1, 3, 5}, F = {2, 3}, spau a0} eaowd 66w po)5m oonam:o o lldinafiecs
g ed erooad P(E | F) = ...

Y = 2x ) Qo x = 0, x = 2, X @RSMo nf)THIU@AW] DMBISHM al®aBAF = .....
y = x2 + | af)m andamias (2, 5) agam miimpengs emosjuew)es adlai = .....

A(l, 3, 5) agm enfimpalia@d aflampe B(4, 3, 2) apam milmaflceisepp eaigd
S8 ISl

2JJUOS OIS EmIBleeIMaInics aR@6T 3X + 2y + 42 = 0 aam gJ@imilee) enflas) ?

(@ (1,2,1) (b 2,3,2)
(c) (2.1,-2) @ 21,2

2 3 '
P ji_TY N ( dy ] = 0 ag)™ AUWla000Bat @3 TVBUIG IETIOTF AW ag) ).
d-:_.
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10.

11.

12.

13.

14

15.

16.

17.

18.

19.

20.

Answer all questions from 10 to 13. Each carries 1 score. (4x1=4)

The value of sin™! [—l-) =,

V2

The vertices of a triangle are (0, 2), (0, 3), (4, 6), then area of the triangle is :
(a) 1 (b) 2

() 3 (d)y 4

Find the direction cosines of the vector 3 1- 2? +35 ﬁ .

Derivative of log(x’) is ...

PART -11
Answer any 2 questions from 14 to 17. Each carries 2 scores. E 2x2=4)

2] 5 2
s ,findx and y.
s+x 8| |6 8

The length x of a rectangle is increasing at the rate of 4 cm/s and the width y is
decreasing at the rate of 5 cmv/s. Find the rates of change of its area when x = 10 cm and
y=5cm.

Show that the function f{x) = x* + 3x + § is strictly increasing on R.

Solve the differential equation d_y=2_32: :

Answer any 2 questions from 18 to 20. Each carries 2 scores. 2x2=4)
Find the value of A if the veetors § - J + K, 3% + J + 2k and T +17 - 3K are

coplanar.

=x3* find —.
Ity l dx

Find the integrating factor of the differential equation x% _y=22
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10 ayovad 13 asen GO canaiamiane pomOSAY®)s..
1 opod ala.. @x1=49

-

Q) Glesosmamlon ajeied (0, 2), (0, 3), (4, 6), TR@ID aldajgal = _
(a) 1 by 2
(©) 3 d 4

37 -2 3 + 5Kk o) HUROIHGE WDOSHM HBIHOHTVMTY BB} fISloe)e,.

log(x*) exg dawalecaudiai’= ...
PART - 11
14 a8 17 oo 021964ngled agomaslens 2 ofRAmIN DAMOODFIT]S.
2 acapod allo. 2x2=4)
x+y 2| [5 2 -
[ S EJ—L SJ’ @DWIG3 X Do Y o TR NSlaf ag)®)®)db.

80} aOTNON] Aflgac® x, 4 cm/s ag)an MO @SN}, aflal y, 5 cm/s agam
COIMIT3 B®IOW)SHWe OaYAN). x = 10 cm, y = 5 cm @&HeaUx3 @D
21OOeg aloajgallad aioym acgomilean e @aMEnosa)d.

fix) = x + 3x + 5 o) afcBas R @ (leflel adE@imvlu’” areeman)
MBI 66 ).

:-: Zx =5 ag)am uflan0Bnis y©3 fmmmmgmmﬂmcg Al@1nNIDo SIS
Y

18 2)a8 20 AWeo GaaiEuglal agomelene 2 aERUTID PENODAYI®)d:.
2 aapod allo. 2x2=4)
1—?+k 31+_|+2k :+lj—3km}nmnmqn;@cﬂaomgdmﬂm1mﬁmm

A ayes afles @srejalislon)s.
= x50 ¥ gy oed % erR)a 19100 .

dy y = 222 a0 aflanoadaui@d uacsaiomiaq gaewglan’ a0d4d

X——
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PART - 111

A. Answer any 3 questions from 21 to 24. Each carries 3 scores. 3x3=9
3 3 -1
21  Expressthe matrix A=|-2 -2 1 | asthe sum of a symmetric matrix and a skew
-4 -5 2
symmetric matrix.

22. R={(x,y):x,y € Z, (x—y)isan integer}. Show that R is an equivalence relation.

23. Bag | contains 5 red and 3 black balls while another Bag 2 contains 3 red and 7 black
balls. One ball is drawn at random from one of the bags and it is found to be red. Find
the probability that it was drawn from Bag 2.

. — A A A - A A A
24. Considerthe vector a =21 + j +kand b =1 + j + k.
(@) Find @ x b @
. . . - T
(b) Find a unit vector perpendicularto a and b . n
B. Anmswer any 2 questions from 25 to 27. Each carries 3 scores. 2x3=6)

1 3
25. Using elementary operations, find the inverse of the matrix A = [2 _’].

26. If s is a binary operation on R definedbya* b= E;-,

(a) Find the identity element of ». | (1)
(b) Find the inverse of 3. (2)

2 .
27. Evaluate Io x? dx as the limit of a sum.
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23.

25.

26.

PART - 11l
21 oyl 24 queo Galdn3yemPlad aBoO®mBICe I DIRATIM TIHOOBE) >

3 opod .. (3x3=9)
3 3 -
172 =2 1 | anwocs A o ao) MeanEle easiglongm qpy mileocie
-4 -5 3
OASIFINRW)o ®)BHWIDN ag)9)m)h.

R={xy):xy € Z (x - y) a0} ayfgpmuosuy). @dwomd R a0} paflaeicsny
AAeeImoasman” Hoglelses.

U 1 @3 5 anquam eenog)dgle 3 @0 NP DBlo PTE. UK 2 @8 3 anumm
eMIg@gle 7 0)O) GIOB)BB)e RENE. D oW}l aamied milar ae) esnuod
MWD  afSIENM].  DO®OR)  AUM  AUIA  ARHEMBIMS  csTU
@OVIHS T U 2 @3 T @RYAUIMDS AVIW 1@ B lallSla] agyeim)e.

2 =21+ 3 + E E’ =7+ ? + ﬂ a)rsl DR} al@INET BN,
@ axb 2B 15106 6. (2)
® 7, b gy oere) OXURO}BUBEN0 BIMIBID QST OUGB Borw) alilanya. (1)

25 ot 27 e Gansiamnglod aBOOMIEN 2 AfFRETIN PQONOOAE D).
3 eyl oo, (2x3=6)

13
A = [2 7] TOVB apeseardl a0gje0amd gais@orly) A @es adoqs
bT8)afISlaf ag) ).

* @ R B aﬂ&ua_ﬂmfkjglgm 80) HENUMAl B0aAIB0MOaM 8 ¢ b = Z—b,
@y @03

(d) * o oapwafig) apeieany pomesled aime)e SOy v)mea. (1)
(b) 3 o) DWBEYE BIMEOIBE ) $) OB (2)

2
27. onees eflalg agam @Rue@o Paleouily) L x* dx o afle) BB flSlan)a,
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28.

31.

32.

33.

Amswer any 3 questions from 28 to 31, Each carries 4 scores.

PART -1V
3x4=12

31
Show that 2 tan™! [%] + tan™! [-]-J =tan~' (1_'7}

7

Find the area of the region bounded by y2 = 9x, x = 2, x = 4 and the x-axis in the first

quadrant.
Ix+]l ifx<3

(a) Discuss the continuity of the function f{x) = { , . . (2)
x“+1 if x>3

() Verify Rolle’s theorem for the function f{x) = 2x2— 12x + 1 in [2, 4]. 2

(a)
(b)

Find the equation of the line passing through the points (2, 1, 0) and (4, 4, 3). (2)

Find the equation of the plane which is perpendicular to the above line and
passing through the point (1, 1, 2). (2)

Answer any 1 question from 32 to 33. Carries 4 scores. (1x4=4)

Find the mean of the number obtained on a throw of an unbiased die. @

Consider the planes 3x -2y +z+ 6=0and 2r +y +22-6=0:

(@) Find the angle between the planes. g (2)

(b) Find the equation of the plane passing through the line of intersection of above

SY-27

planes and through the point (0, 0, 0). (2)



28.

31,
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33.

PART -1V

28 @@ 31 e sannyEngos AgomBlae 3 AEROETIM pEHOOR DD
4 ampod afla.. B3xd4=12)

| _
2tan! [ = (1Y (31 3
(2) + tan (7] = tan l{ﬁ.) @O IR 060

y? = 9x, NI Udho x = 2, x = 4, x AMSMo adY M@ §Me doWwaiad
QEBIINA a0 |BAN BEM OGN,

3x+1 if x<3

Z @ . (2)
X4l if x53 )N angmiateq) srelmyaid adlevwoulos

(@ fix)= {

) fix) = 272 - 12x + 1 o apeneam [2, 4] @ coodm olwo,

NElWINCRAINAT AIRICURIUN OO (2)

(@) (2, 1, 0), (4, 4, 3) ol MBOSTIEEBS] BHSANCAIIBYTN TLBADY

BN NISIaD)@. .. (2)
®) (1, 1, 2) o mIMOIca)s] @SAN] Galdd: MM CAGE AlOSID AUOY
RIosTUANDIW ojlT6a] qLBNIIE 0 m;«;ﬂslm;at _ 2)

32 a)ma@3 33 e cansyEngliad agomalele 1 agpAmIn DHNOOALI®] .

4 ct&mﬁ. (I1x4=4)
80] @RMBTIIRIVW 6O BB} EXUED pmgl@ond algan auoal@es W

BB fS1On 9T, 4)

3x—2y+z+6=0and2x+y+;lz—6=0na)mﬂa;mﬂmwum1msmmg¢:

(a) @ yeImeBadisalenss 306MBAT BEMNESIBO)B.
o3  aeaienes)e (0, 0, 0) agym

(2)

(b) ca@ oI  gjalm@ud &9
ees)e SHSANBAIODYIT aj@fleqd quandda)e S8 NIS100)d. (2)

enflozyafl
9 P.T.O.
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34.

35.

Jo.

PART -V
Answer any 2 questions from 34 to 36. Each carrles 6 scores. 2x6=12)
Solve the following system of equations by matrix method.
x-y+2zr=]
2y-3z=1

3x-2y+4z=2

Find the following integrals :

x

. S 3

@ I(x+])(x+2)dx ®
0 sin“x+cos*x

Solve the following linear progmmm.ing problem graphically
Maximise Z=3x+2y
Subject to
x+2y<10
Ix+y<l1s

xy=>0



34,

3s.

PART -V
34 o} 36 oo caniEmglad agemelele 2 AIRITIM QUINOOAE .
6 copod alia.. 2x6=12
DO @IS OGN LRSI 62E)R A1) RaIdWIUAa] a1dlnndlen)d:.
x-y+22z=1
2y-3z=1
3x-2y+4z=2

OO OBISIITNANNM DRNEITY BT fISt o0 -

X -
———dx i3
@ -[(x+l)(.t+2)
X sin'x
2 dx ()
®) IU sin‘x+cos*x

moew eassomidleam elied cnrwOdlw GnIdMje L BaICEILla)
Al BaNBLA .
Maximise Z=3x+2y
Subject to
x+2y<10
Ix+y<15

x,y>0
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