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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2020

Part — III Time : 2'5 Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 80 Scores

~

General Instructions to Candidates :
e Thereis a ‘Cool-off time’ of 15 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 (Calculations, figures and graphs should be shown in the answer sheet itself.
e Malayalam versionofithe questions is also provided.
e Give equations wWhergver necessarys R 4 \

e Electronic devices except noﬁ»-prog%nmal@}:ulators are not allowed in the
Examination Hall. O

~
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Answer any six questions from 1 to 8. Each carry 3 scores. (6x3=18)

I. (i) LetR be arelation in the set N of natural numbers given by R = {(a, b) : a=b —2}.

Choose the correct answer. 1)
(a (2,3)eR (b)) (3,8 R
(c) (6,8)eR (d 8,7 R

(ii)) Let * be a binary operation defined on the set Z of integers asa=bh=a+b + 1.

Then find the identity element. ?2)

2. (i) Write two non-zero matrices A and B for which AB = 0. 0}

1 -
(i) Express A = {2 3 } as the sum of a symmetric matrix and a skew symmetric

matrix. 2
\
gavY \
N \
< N g a a’
3. Using properties of determinates, prove ‘shat Jlj b T | (@a-+b)(b—c)(c—a). 3)
Y | N 1] ‘7 1§ ) 1 IS 02

4. (i) Which among the feliowing is not true :
(a) A polynomial function is always continuous.
(b) A continuous function is always differentiable.
(c) A differentiable function is always continuous.

(d) logx is continuous for all x greater than zero. 1
(i1)) Find % , ifx2 + y? +xy = 100. ?2)
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1 2)®@3 8 a190 ¢a1084BEIG3 ago@@ilele 6 af)IROTIM 2O af) ).

3 (sq.;))o@ afloo.

(6x3=18)

L () «gp@d qvoalid:@1es wem2ad® N @@ mldgjailafldlaanmm o) snimwaocem R.

R={(a,b):a=b—-2}. 010Gl DTMH0 HDVOENNS)HN) .
(a) (2,3)eR (b (3,8 R
(¢) (6,8)eR (d 8,7 eR

0y

(i)  a)BERMVAGBINS VEMAOW Z @3 * af)IM OOENMA] B0q|coatda * b=a+b +

1 agyam” M1@gyalafl@lenam). * 613 Hag)owadlgl af)LIOAqF &) o lSlemd.

2)

2. (i) AB = 0 co@)m alwodled A, B agal anmyaciocm  osme aoSlgnaud

af) OB

()

1 -1
(i) A= { } oM MElGlOom 630 MileaEls aESond ay mileasle;

2 3

20(Sllend@)o @SV af)9)®)d,. \

«\\

N

\

laa2

1

2

|
c

3. adigddlmadieeies GLQJO:‘A_J@‘;’] @cuce&')u). Ll b b2 =(a=b)(b-c)(c—a)agam
|

oS H0)D.

4. (i) 210160S « 10V T DEIVLPODG aBG ?
(a) 80} CaloFcMIAW@ aNoUIoHB af)Ga |09 HMEIMYOITY GRYEM.
(b)) B0y HEEIMHAITY aNoUWeHM af)Ga 090 WlaNOmauienlUd @Ry6M.

(©) 80} WieN0MBaHIENNUB aNoWIHB af)Galolo dHEMEIMNAITY @RHEM.

(d)  oNREOMINIB HSIW af)L)o X HUWBSP)o [0g X HENEIMYAITV @RYEM.

(i) x%+y?+xy =100 G©@I@3 % BN
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5. (1) Identify the following function. 1)

AY

+ ¥ + + ¥ + > ¥
-3n/2 - -mn O /2 n 3n/2
-1+
24
(a) sinx (b) |sinx|
(c) sin|x| (d) cosx
(i) Is the above function differentiable ? Why ? 1
(iii)) Find derivative of y = +/tan x 1)

6. (i) The slope of th@ o GY 1

( A ademy
c) O
Uutstandlng Gu1dance for Youth

(i1)) Find the equation of a iine peipendicuiar to the above tangent (tangent obtained in

part (i)) and passing through (2, 3), 2)

7. (i) The general solution of a differential equation contains 3 arbitrary constants. Then

what is the order of the differential equation ? 1)
(a) 2 (b) 3
(c) 0 (d 1
. 3k . . . . d? y dy
(i) Check whether y = e " is a solution of the differential equation —-+—-6y=0. (2)
d?  d
SY-27 4
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(i) anaes ©MIGAENMM  aloWaHM  aBO@AN  af)PIM)D.

OBIS)AIN@IB)NY).
AY
3 -
2 4+
1+
+ ¥ + 0 + ¥ + > X
-37/2 -t -n2 n/2 n 3n/2
-1+
2+
(a) sinx (b) |sinx|
(c) sin|x| (d) cosx

(if) aN@NOL! afoUIaHM AWlaNOMaHNASIECANI ? ag)aMEIB0E ?

(iii) y=+/tanx 6 ewdlealglal &06m)d.

(i) y=e*agmm @098 (0, 1) Oe1 6®0S)010MW)OS GTYOaT

\
@ 1 ) @)?z\\>
N
© 0 “\ (@ -1

(adl(@o

@®06)¥

0))

Oy
()

0y

il DHSIB3 aloeMAENMN (11005 (1) @3) HDTOSYQIOW) LloeNINOV®o (2, 3) af)am
) 3N 2003 0 MO )

endla)ail@3ee)s] &»SAM)EaIE;IAMNEAW AIOWIHS TVANIIG: o KOG )
() 80} Wlan0msH T3 MAGSIOTIONG  Oalo®)aldla000edi@d 3 @Rdmilsd
quilo  TVoRIIBGHIIMSBH®. af)BIC3 @ WlaNOMBaHIG  TVAAIID YOO
B0BAA af)@ ? )]
(@) 2 (b) 3
() 0 d 1
(i) y = e aganoy i§/+g—6y:0 af)M WlaNOMBaH@3 TLAAIIB LB
dr?  dx ;
al@landOAOEEMI af)M alGlGUOOUSIBR)M:. ?2)
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8. Consider the following figure :
(i)  The equation of the plane PRQS is 1
(@ y=0 (b y=2
(c) z=4 (d x=3
(i1)) Find the equation of the plane through the intersection of the planes PRQS and
PSUT and the point (2, 1, 2). ?2)
A
Z
U S
P
T
4 0 Y__
3/0 2 "
X R
Answer any 8 questig . (8 x4=32)
9. Let A=R - {3} and Y‘:A—)Bdeﬁnedby
x—-2
fx) = .
) =" o Academy
(i) Is fone-one and ogé't%@ﬂgr' pglg}‘ll's%pce for Youth ?2)
(i) Isitinvertible ? Why 7 (1)
(i) Ifinvertible, find inverse of f(x). 1)
10. (i) Ifxy<lI, tanix+tan'y= . 1)
AN
(a) ton! u\ (b) tan!|> Ty
1+xy ) 1-
tan x + tan tan x — tan
(c) —mxXTHERy (d ——mx7Eny
l—tanx-tan y 1+tanx-tan y
(ii) Solve tan~! 2x + tan"! 3x = g. 3)
SY-27 6
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8. ®0e¥ ®MIAlEe)MM afl(@o alBlnaTlon)d:.
(i)  PRQS afam @eIemloag auaaiodyadem 0}
(@ y=0 (b) y=2
(c) z=4 (d x=3
(i) PRQS, PSUT agyarl melsmnsladon)siop (2, 1, 2) agan nilm)alad «&,)slop
GSAM) CGaldDH)IM GLIATINZ TVAAIID Yo HOGTN ). )
A
iz
U S
P
T
4 Q Y
3,/0 2 "
X R
9 a)m@3 18 16 f&alo31m3sad ogge)@eaﬂm\;a\ 8 a)amOIm’ 2OMOOAYI®)d:.
4 capod oflo. ) /\t\ \ 8 x4=32)
J @ )
9. A=R-{3},B=R- {1}af: A>B «pan@ {¥) £ x_—3 DA a Nafldlesam).
x J—
() f(x) ctend-aiend, asomasg'r:a@ésmo P50 OBl 9. )
(i)  f(x) enadeaiBglnild @aceamo ? 1
(iii) f(x) gpadeaidsleniivs @zeaMH@AG3, f(x) OB EDABEOLY BN, 1
10. (i) xy<Ieromdtan ‘x+tan!y= €))
(a) tan! Y ) (b) tan! Xty
1+xy J 1-xy
tan x + tan tan x — tan
(c) —nrxTHERy (d —pxmEny
lI—tanx-tan y l1+tanx-tan y
(i)  a1@la000o HoeM)d> : tan~! 2x + tan~! 3x = % 3)
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1. ()
(i1)
12. ()
(1)
13. ()
(i1)
SY-27

Find dy if y = x¥+ xsinx,
dx

2

If y=x cos x, find d_;/
dx
fx) dx =log|tanx|+c. Then f(x) is
tan x
(a) cotx (b) sec?x
(c) cosec?x (d) cot?x

If @ =4x° —14; x # 0. Given that f(2) = 0. Find f(x).
X

Area bounded by the curve y = f(x), x-axis and thie iines x = aand x = b is
b b

@ [xay ® [y

" ‘Q o6y

Aeddemy
Outstanding Guidance for Youth

From the following figure, find the area of the region bounded by the curves

. . . T
y =sin x, y = cos ¥ and x-axis asx varies from 0 to 3

1.5¢
o8 y=sinx
05
—7:';’2 0 m nf2‘ 11:
-0.5¢ 4
—14
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1. ()
(i1)
12. ()
(i1)
13. ()
(ii)
SY-27

y = x* + x5 @03 % SO 3)

2

Yy = X COS X @1R)QO®@3 % EsRelogp)lic 0}
PO 4r  log | tan x| + c. @O f(x) 1)
tan x

(a) cotx (b) sec’x

(c) cosec’x (d) cot?x

@ =4x3 - 4 ; X # 0 agyam @amlgyene £(2) = 0 @rwa@3 1{x) 6. A3

= f{x) af)a» @>BQIMYp, X BRAHOWIMY ¥ = a. X = b o)l AUOBBHS

NSVILNSS 0100 |B8OT )]

@ fxdy 4 i
Q oGy

b A ¢ d;d emy
© f > dy ds
Outstanding G‘mdaﬁce or Youth

@96¢ e3IS)AINANBNMN ~H@EHI@3 WlaNlo y = sin X, y = COS X, X-@RHHo

EDOIVBHISVILNTER 1Ga [SA HEMENIBN)D. X af)N® 0 2O g 190 200)M}. (3)

15T
1008 * y=sinx
051
Jn:I/Q 0 L nf2. 11:
-0.5¢ 4
_1 L
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14. (i) Form the differential equation corresponding to the curve y = mx. ?2)

.. dy vy P
i1) Solve —+==x". 2
(i1) R ()

15. Find a unit vector perpendicular to the plane ABC where A, B, C are points (1, 1, 2),
(2,3,5)and (1, 5, 5). 4)

16. The Cartesian equation of two lines are

x+1:y+1_z+1 and x—3:y—5_z—7.

7 -6 1 1 -2 1
(i)  Write the vector equations. 1)
(i) Find the shortest distance between these two lines. A3

17. (i) If a plane intersects the co-ordinate axes at a, b, ¢'respectively, write the equation

of the plane. 1
(i) Find the distance of thegplane obtained,in pr»%'t\(i) from the,origin. a{

Find the Vect d Cartesiar tions of (48Pl through (1, 0, -2
(ii1) Find the Vector an a‘r e.ila'l eqlilons K/p ang passing through ( )

and normal to the plan&is+ \+ i—k, ?2)

- )
 § 1 | i

18. Given two independent events A and B sﬁch\that P(A)=0.3, P(B) =0.6 find

(i) P(A and B) )
(ii) P(A and not B) 1)
(iii) P(A or B) (0]
(iv) P(neither A'nor B) €}
Answer any 5 questions from 19 to 25. Each carry 6 scores. (5x6=30)
19. (i) LetA= [aij]2 « 35 Where ay; = i+ j. Construct A. 2)
(i) Find AA'and hence prove that AA' is symmetric. ?2)
(i) For any square matrix A, prove that A + A' is symmetric. ?2)
SY-27 10
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14. (i) y=mxagan S30N603 WlaDOMWaH @3 TVAAIID Yo HOGTN). ?2)
(1)  al@la00®o 06 —— dy Yo y? ?2)
x
15. A, B, C ag)arfl enilmyeeud @no@no (1, 1, 2), (2, 3, 5), (1, 5, 5) agamlenemeosm.
ABC ag)n ®EIGTIM L10MIN0D 630} @G OQIGA dene)alS109)w. “4)
16.  ©6M8) QAIOBR)OS BHIBGlaH 1B ACLAAIG,NEM
x+1 y+1 z+1 x3y527
7 -6 1 1 -2 1
(1) DAIWOS HAIGA AVAQDIEBUB o)) @
(i) D EMB) AIEBUB MXIENSR aBQQ o BT B)Vo HOET). 3)
17. (1) &0} ®el X, y, Z af)aTi GRAUDBOS QLN a, b, ¢ V@3 alemuilesnan). enM
®LIOTNO MVAQIID 0 af) $)D). @
(ii) 1085 (1) @ g eIl SAEIM G2AENSS B)0o B:6TNBNVBN)D. @
(iii) (1, 0, —2) agaRfEHMANTE B)Sl HSTN; CaidBAN®) MA@ 1 + j — k
@AV  CEICITIO oe;oég]};gg\ a@mmooeaémgo OQIHA  ALAAIBI N0
DO, 2)
&\ \ \/
N
18. A, B enal oene’ @03(11)16)&0’801)03' 61"!)(:103308;‘8”&7) P(A) = 0.3, P(B) = 0.6 @o@o@3
21)U6S OaVIElee)M A diderijehl i U
(i) P(Aand B) @
(i1) P(A and not B) 6}
(iii) P(A or B) 1
(iv) P(neither A nor B) @
19 m@@3 25 0i00W)Bss ¢2 10846808 aBE®BEIEN 5 af)INATIN 2OMOOAN;®)D>.
6 coad aftmo. (5% 6=230)
19. (1) A=] 1J]2X3 2 =1+ ] GRWIG3 A af)m ASIBHAV af)P)®)d. ?2)
(i) AA' ®0emd. AA" 30) MiloaSla 20ESlgoaeman) o@EIloe)@. )
(ili) oRO®I0) MA@ MElYH A ®@p, A + A' 80) MloaEld 20SlGIHENaN)
OO0 99)0. (2)
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20. (i) If A is a skew symmetric matrix of order 3. Then prove that its determinant is

zero (Without using example). ?2)
2+x 3 4
(i) Giventhat | 1 —1 2] is a singular matrix. Find the value of x. ?2)
X 1 5
(ii1)) Given A and B are square matrices of order 2 such that | A |=-1, | B | = 3.
Find | 3AB | (2)

21. (i) Find the intervals in which the function f(x) = x? + 2x — 5 strictly increasing or
decreasing. ?2)

(i) Find the equation of tangent and normal for the curve y = x3 at (1, 1). ?2)

(iii)) Find local maximum and local minimum if any for the function

h(x)=sinx+cosx,0<x<g. (2)

22. Integrate :

. * dx

() > @
Y1+ v

. ( X \

i - = dx - \ 2)

(W) JG-D(x-2) < ) | & (
] &\ \ \/
E. \ (N K s K ~

(iii) | xcosxdx (2)
.0 M r’ :7 t a I \J

23. (i) Ifa,b, ¢ are three coplanar vectors, then [ab c] is

(a 1 (b) 0
(c) -1 (d) not defined 1)

(i) If|a|=2.{b|=3 and 0 is the angle between a and b. Then maximum value of
a - b ocecurs when 9 =

T
a) - b) =
@ 3 (b)
T
() 0 d - (1)
4

(iii) fb=2i+j—k,¢=1i+ 3k and a is a unit vector. Find the maximum value of

Scalar triple product [ab ¢]. “4)

SY-27 12
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20. (i) 3 x 3 sdwoEs 80) MMleacle aElgoem A. A @es adlgdalmagd aflel

AR {N0OMAN OS] EN). (DB30a006Mo OalCWOUTBNIOD) ?2)
2+x 3 4
(11) 1 =1 2| 80) 0flov)el@ @0Elgoem. x 908 Qllel &06em)d. )
X 1 5
(iii) A, B 808wa 2 985 qpi@ad 00Slgnaaosm. 3)soem | A | = -1, | B | = 3 erp@oos
| 3AB | @06m). 2)

21. (1)  f(x) =x%+ 2x — 5 af)0M aDoWaHm® dlagel snad@llandlows; (rdlesgel asl@lailowy
@RI HMBOAULNDHUB BHENE) allSIHe)d. )

(i) y=x agan &Balay (1, 1)eel 6®0S)010W)ES®)o ¢MOBALIEMWo CLANIODo
@06M)d>. 2)

(ii1)) h(x) = sin x + cos x, 0 < x < g@(@ CRI0BHO3 MOGINe, CRI0A5M3 AlMlao gl

066NBEIME3 B3618) 1S106)d>. ?2)

22, DMWY a1 :

o[- )
T+ .

. * o vV .

(i1) S 8 1 (2)
Ja-ne-2) J b

(ii1) x cos x dx e O (2)
0 ] 8| a \J

23. (i) &b, <ol cap0ee MG GilgpO»B0Ow3 [ab c].
(@ 1 (b 0
(c) —l (d) dBgaileeom ay¥loie). 0}
(i) |al|=2,|b]=3,a bopaglsulenss csosmosmd. a - b @es aloaocaidl allel
eidloma) 6 @es aflel

T
— b
(a) > (b) =
T
() 0 (d - 1)
4
(iii) b=2i+j—k,c=1i+ 3k, a afan® 80) @’ ©aILOoem. ¢aPeldd Slaflud
GO [abc] )OS alER0QIW Qflel BeMENIHN ). “4)
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24. Solve the linear programming problem graphically.
Max : Z=3x+2y
Subjectto: x+2y<10
3x+y<15
x>0,y>0 (6)

25. The probability distribution of a random variable X is given in the following table :

X 0 1 2 3 4
PX)| 01| k | 2k | 2k | k
(i) Find k. (1)
(i) Find the probability that X lies between 1 and 4. 1)
(i) Find mean of X. ?2)
(iv) Find variance of X. ?2)
‘© o6y
o Academy

Outstanding Guidance for Youth

SY-27 14

For Free Carrier Counselling contact :+91 8891314091



24. anales @aldlemmm ellmled enlowonlewy C(al06n o (N2a0)a16OUIla] al@la00®o

06N,

Max : Z=3x+2y

Subjectto: x+2y<10
3x+y<15
x20,y>0

25. X opan  o0om@ae caidlomiglond eniomimileldl  afladienigesad  anales

OISO G BAN] ©

X 0 1 2 3 4

PX) | 0.1 | k |2k | 2k | k

(1) koes ailel @:06m).
(i) X agam 0003avo caIGlMIUB 1 Mo 4 M)o MSWOHOMBB MVOWID HOETN)D>.

(i) X ead oaoouo«ﬂ OGTT)g(B)

(iv) X e caicload o GY

oap ACtdemy
Outstandlng Guidance for Youth

SY-27 15

For Free Carrier Counselling contact :+91 8891314091

(6)

1)
0y
2
2
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