e — SY-227

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2021

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

Maximum : 60 Scores

\

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

e Electronic devices except non-programmable ¢aleulators are not allowed in the
Examination Hall.
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Answer the following questions from 1 to 29 upto a maximum score of 60.

Part- A
Questions from 1 to 10 carry 3 scores each. (10 x 3=30)
1.  Find the values of x for which
3 x| |3 2 3)
x 1] [4 1
1 2
2. LetA=
(1) Findadj A ?2)
(i) Find A.adj A. @
3.  Find the value of k so that the function
kx+1 ,ifx<5
f(x)—{ 3x-5 ,ifx>5
is continuous at x = 5. A3)
4. Verify Rolle’s theorem forthe flnction f)= x> +2x — 8, xe[—4, 2]. 3)

5. Find the rate of change of'the-area of'a-circle' with respect to'its radius r whenr=5 cm. (3)

. . . A N AN A A
6.  Find the projection of the vector i + 3j + 7k on the vector 71 — j + 8k . A3

7.  Find the equation of a plane passing through the point (1, 4, 6) and the normal to the

N\ A A
planeis 1 —-2j +k. 3)
8. (i) Which of the following can be the domain of the function cos !x ?
(@) (0,m) (b) [0, 7]
T T
© (mm @ (F3 (1)
(i) Find the value of cos~!(—1/2) + 2sin~!(1/2). 2)
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1 @8 29 QI9OW)BH G218 16BUIAS ale200IW] £1ElE9)B> 60 caPIAR GRVIGIBH)-.

Part- A
1 2)®@8 10 Q190W)BH G218 4680 3 ¢MA all@o. (10 x 3=30)
) 3 x| |3 2
B T R
@RYWO@3 X HAF Aflel »enelallslee)d. 3)
2. A= b2 ©O®@3
' 34|
(1) adj A ®eng)ailSlon)a 2)
(11) A.adj A &en8)ailSlon)s 1)
kx+1 , x<5
3. f(x)_{ 3x-5 , x>5
af)aM afoWaHM X = 5 @3 HENEIM AUV @RYEM, af)B1@3 k @es allel dee)aillslea)s.  (3)
4. x €[4, 2] apan eaddauallad f{x) = x> + 2x — 8 af)N aNoUlaH® G00BMY Ml2LOMo
NAIOEEHMI af)M alOlCUIIWHE)H. A3)
5. @A S cm GR?EMINUE @RI ERIVAIBAESHAICINGNOM alda|s0llenmeod)m
20QEDNOM O H6Ne)a 151995 A3)
N\ N\ A /N N\ AN
6. 1+ 3] 7k a0 oSOl mlane 71 — j + 8k af)an eQIBHSOlCEINSS
O(IORBMNB 3eNB8)ailS]He)D. A3)
7. (1, 4, 6) agan endlm@)al@3 B)Sl HSANAUICAIIGH)AND)o GMIBADI i- 2]A + k
@RHYQ @AV GLIATOAZ TVAAIID o HOETND. A3)
8. () 210165 6B05)ONAENMAIRATE cos ™LX af)aM aboWaHOM HALOHDVAM B ?
(@) (0, m) (b) [0, 7]
—T T
© (mm (@ (7 : 5) (1)
(i) cos!(—1/2) +2 sin"!(1/2) &3 allel @enejn 1S106)@:. Q)
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9.  Find the area of a triangle with vertices (-2, —3), (3, 2) and (-1, -8).
10. Find the general solution of the differential equation dx Y cosx.
Part- B
Questions from 11 to 22 carry 4 scores each.
. ) 3 4 2 8
11. Consider the matrices A = and 3A +B =
-5 -1 3 -4
(1) Find the matrix B.
(i) Find AB.
-2
12. IfA=| 4 |and B=[1, 3, -6]
5
(i) What is the ordenof AB,.?
(i) Verify (AB)'=B'A"
13. (i) Ifxy<l,tan!x+tan] y=
Xy l=xy
(a) tan 1 +xy (b) tan Xty
t ,1M d t 71M
() tan I —xy (d) tan 1 +xy
2 7 1
e 1= N A
(i) Prove that tan [ Htan 5 =tan5.
dy
14. Find i
(i) x2+xy+y>=100.
2x
.. — o -1 _
(11) y=sin (—1 +x2) ,—1 <x<1.
SY-227 4
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9. (=2, -3), (3, 2), (-1, -8) apavial MeIHB CRHW (BEHEFNAOTIOMW alda]s30l

B6N_)a 1Sl 3)
dy
10. G — Y = €08 x o) AWlaNOMBaH @3 MLAQNG TN Oalo®)alCla0000 (BMOT3
OAVILINAHB) B6NB)a Sl oD A3)
Part-B
11 2)®@8 22 Q19085 ¢a19836B03@ 4 ¢MHIA allo. (12 x 4=48)

3 4 2 8
11. A= ,3A+B=
{—5 —1} {3 —4}

o) MISIBHTVIBUB alBlNEMla|)O@:06me’

(1) B ag)an 20ES1aaV 6n8)a llSlee)d: ?2)
(ii) AB @R Nslon)s (2)
-2
12. A=| 4 |,B=[l, 3, 6@m@oc3
5
(1) AB @)es 83080WA @3hens)a ISl 1
(i) (AB)'=B'A' GR)ceMAngan aldlEdoou1Ee9)w:. 3)

13. (i) xy<1eopwomdtan! x+tan!y=

Xy l=xy
(a) tan 1 +xy (b) tan Xty
X+ X+
(c) tan‘lmé (d) tan‘lm% )
. ,li ,]l 711 Y
(i) tan [ Htan 5, = tan” 5 apam oS D H0). A3)
dy
14. 4 &8 ilSlee)s
(i) x%+xy+y?=100. )
2
() y= sin—l(l +xx2j ,—1<x<1. Q)
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15. Find the intervals in which the function f given by f(x) = 2x% — 3x is

(1) increasing

(i) decreasing C))
. . . . . (dsy*  3d%
16. (i) Find the order and degree of the differential equation i) a2 0. 1)
.o . . . . . QX _ 2 2
(i) Find the general solution of the differential equation e (1+x°) (1 +y). A3)

17. Find a unit vector both perpendicular to the vectors if

N
a

NN N e I A A
=2i+j+3kand b=3i+5j -2k )

18. Find the shortest distance between the skew lines

> AN
r=1

AN N D > A AN NLALN
+2j+k+A(i—gHk)yand r =21—-j—k+p 2i+j +2k) “4)

19. IfP(A)=0.8, P(B) = 0.5 and P(BJA) = 0,4, Find

(i) P(ANB) 2
(i) P(AB) 1
(iii) P(AUB) 1)

20. (i) Let R be a relation on a set A = {1, 2, 3}, defined by R = {(1, 1), (2, 2), (3, 3),
(1, 3)}. Then the ordered pair to be added to R to make it a smallest equivalence

relation 1s

(@ 21 (b G, 1
(¢ (1,2) (d (1,3) (0))
(i1)) Determine whether the relation R in the set A ={1,2,3,4,5,6} asR={(x,y):y
is divisible by x} is reflexive, symmetric and transitive. 3)
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15.  f(x) = 2x% — 3x ag)aM afoWaHd f

(i) enMlavlowy
(i)  alslavlow @RY@)AM EDBABOAULNDUD H0E)>. )
. (dsy* 3d%
le. @ g *+ 2 0 agam AUlan0MBaui@d TLACIDEDIOE 3080 AWl(WUIlw)o
D6NR) NS106) . Oy
d
(i1) Exz = (1 +x2) (1 + y?) ag)am AWlan0BaH @3 LA OO HaIO®) alBla0d®o
06N, 3)
17. a=2i+ _]/\ + 31A<, b=23i+ 5]A ~2k af)aD OENB) HAUBRSOLDHUB alBlNEMIEN)B:.
a WES b WdNo LIoNINIW B0} WG OAIDHSA Bh6e18)a 151961 “4)
> AL A T NI S S S )
18. r=1+2j+k+A(i—j+k),r=2i—j—-k+pn (21+j+2k)
o)l DY) Q10303 @ANENSS 0BG aIGlQ BRDHELI0 HIFMN)D. “)

19. P(A)=0.8, P(B) = 0.5, P(BIA)=0.4 Gryo@3

()  P(AnB) Q?)
(ii) P(AB) @
(iii) P(AUB) (1)

af)alal &eng)allSle)d.

20. (i)

(i)

SY-227

A= {1, 2, 3} ag)an wem@m@d MlBalailaflgiss 60y enuawoe R = {(1, 1), (2, 2),
(3, 3), (1, 3)} @M. aggOle 6aldl® &0 MBIV OleelaHad
@)al@lEnM@IM DUBO|SICTTNENE (HACERAL]

(@ @1 ®) G 1)

(© (1,2) (d) (1,3) 1)
A =112 3475 6} apm R = {(x, y) : y 6©@ x 0D06ME MCYAatto
a0@lEOONM@IEM}. 0D dleelaad dlangaavlal, adleasls, somalglal

@RYEEMNO )N alGlGUIUSIHE6N)M. 3)
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21. FindgX

dx
i x 2
(i) x=2at’;y=at* (2)

22. Integrate :

X
J(x+l)(x+2)dx‘ @)

Part - C

Questions from 23 to 29 carry 6 scores each. (7x6=42)

23. (1) Constructa3 x 2 matrix A = [aij] whose elements are given by

A
. 2 ) : :
(i) Express L 4} as,the sum of a'symmetgic and @skew symmetric matrix. “)

24. Solve the following system of equations by matrix method
3x-2y+3z=8
2x+ty—-z=1
4x -3y +2z=4 6)

25. (1) Letf:{1,3,4} > {1,2,5}andg: {1,2,5} - {1, 3} be given by
f=1{(1,2),(3,5), 4, 1)} and g= {(1, 3), (2, 3), (5, 1)}. Write down gof. 3)

(i1)) Consider f: R — R given by f(x) = 2x + 1. Show that f is invertible. Find the

inverse of f. 3)
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d
21. EXX &6Ne)a ilSloe)d»

1 x Q?)
(i) x=2at?’;y=at? ?2)
22, en@ewg :
— X i 4
Grha+2) “)
Part-C
23 m)®@3 29 QI9OW)BSH Gal0BEBWAH 6 capoAd all@o. (7 x 6=42)

23. () a;= 37— 3\ @RHOMElWo A = [a;] ag)am 80} 3 < 2 20SleaV Mdodleed.  (2)

2 3
(ii) L _4} oM MElaMlom avloasld” avSleatlogp vy aleasls,

20(S1HMINPR)o B g) 91> “)

24. 2119s 930S} OGN  coall®  VAANGIEBWBES MOESIBIV Oalc@OUla]
al@la0000 HIEM)d.

3x-2y+3z=8
2x+ty—-z=1
4x -3y +2z=4 (6)

25. (1) f:{1,3,4} > {1,2,5},g:{1,2,5} - {1, 3} spas MBQIailofldleenymnay
f={(1,2),(3,5), (4 1)} and g = {(1, 3), (2, 3), (5, 1)}. gof @ene)allSlom). A3)

(i) f:R > R ead f(x) = 2x + 1 GR@IT3 aNoaud sDMBeAIASININB BRI

O@SNV99). aNoWaHONG NMEAUBAV BeNB)a 1S1H9). 3)
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26. (i) Find the slope of the tangent to the curve y = x3 —x at x = 2.
(i) Find the equation of tangent to the above curve.

(ii1)) What is the maximum value of the function sin x + cos x ?

27. Integrate :

(1) j sin x sin (cos x) dx.

28. Solve the following problem graphically
Maximise : z=3x+2y
Subjectto: x+2y< 10
Ix+y<lI15,

x,y>0

29. (i) Find the area of the region bounded by the curve y? = x and the lines x = 1 and

x =4 and the x-axis.

ii) Find the area of the region bounded by two parabolas y = x? and y? = x.
(i1) g ytwop y y

SY-227 10
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26. (i) y=x’-xagam &3aled x =2 LI O®OS)AUEWIAS GIL0a | &eeallslee)s. ?2)

(i)  2)>EO3 21060 E1E9)IM HABANOF H@ISIAUOWIOS TVAQIIBJo HEM)D>. ?2)
(iii) sin x + cOS X )M aNoWaUOHAG AIBHMU120 Oflel BdeNe)a 15198 . ?2)
27.  ep@eWwg:

(1) J sin x sin (cos x) dx. 3)

1
.. tan~'x

(i1) J L+ 2 dx. A3)

0

28. anaes eanlclesm ellmled crlowoalow G(alo6n]o (0a0)a IO al@ladd®o
BI6IM)D
Maximise : z=3x+2y
Subjectto: x+2y<10
Ix+y<I5,
x,y>0 (6)

29. () y* = x apam @daRsEI2NLIGE=14]agaHlnl@)e! GAlidm) alo)m covaTiend

a10a BT @06M)d. 3)

(i) y=x%, y?>=x a)ar al0oCMIOBHBOSISW NS al0a |BAT GHEMANIHS)H>. A3)
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