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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

Part — II1 Time : 2 Hours
MATHEMATICS — SCIENCE Cool-off time : 15 Minutes

Maximum : 60 Scores

~

General Instructions to Candidates :
e There is 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 (alculations, figuressand graphs should be shown in the answer sheet itself.
e Malayalam version ofthe questions'is also provided.
¢ (Give equations wherever necessary.

e Electronic devices exceptnon-programmable calculators are not allowed in the
Examination Hall.
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PART -1
A. Answer any S questions from 1 to 9. Each carries 1 score. B x1=95)

1. 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)}
() {(1,1),(3,3),(1,3),(3, 1)} (d) None of these
2. The value of sin™! (sin (%D =...
1 1
(@) B (b)) m-— B
1 T
© - 5 d g

3.  If Ais a3 x 3 matrix, then | adj(A) | = ...
(@) |Al (b) |AP
() |AP (d) 3A]
4. A fair die is rolled. If the @ventsrare E ={1,.3,.5},.F =X{2,13},'then P(E | F) = ...
5. The area bounded by the curve y = 2x between x = 0, x = 2 and x-axis is ...
6.  Slope of the tangent to the curve y = x% + 1 at the point (2, 5) is ....
7. Write the vector from the point A(1, 3, 5) to B(4, 3, 2).
8. Which of the following is a point on the plane 3x + 2y + 4z =0 ?

@ (1,2,1) b)) (2,3,2)
(C) (27 1: _2) (d) (2’ 1: 2)

2 3
9. Write the degree of the differential equation 2% + (%] =0.
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PART -1

A, 1 @@ 9 Q190 2103408 a@o@@Iee 5 ag)IROTIM DOMOHAY)®)d.
1 ¢mpod all@o. Bx1=5)
1. A={l1,2, 3} Goa)an). ¢ a@30S)amIaElaman dleelaBavl@d alane A oileel

80} DHAULIBIV FlCRIaHM af)S)OTNOI®)H.

(@ {(1,1),(2,2),(3,3)} (b 1(1,1),(2,2),3,3),(1,2)}
() {(1,1),(3,3),(1,3),(3, 1)} (d) goiiceimac)
2. sin™! (sin (%D 6)(’@ afler = ....
@ ONESE
1 T
(o - E (d g

3. A&0)3 x 3 onsly arsmyan®dlad | adj(A) | = ...
(a) Al (b)) |A]?
© AP @ 3Al

4. E=1{1,3,5},F = {2, 3}500l 80) 0o0@3 9O DSION, NINWo af)ipalldloaddlee
eDQIM)HUd @RHYWI®S P(E | F) = ...

5. Y= 2xa)m Ql@o x = 0, x = 2, X @RGMo af)VIQI@)AOW] DENBIGH)AM al@a |l = .....

6.  y=x>+1agmm ai@omiec (2, 5) aan mim)alenss o®os)aIees a16lai'= ...

7. A(l, 3, 5) agam enilmyallad mllane B(4, 3, 2) apan enilmaileelonss oalgpd

&NB)aISlee) .

8. an016S 63S)OWIBlENIMAIDIGE a@@o6em 3x + 2y + 4z = 0 ag)am gJilmlent eilms) ?

(@ (1,2, 1) (b) (2,3,2)
() 2, 1,-2) d 212

&’y (dy)' _
9. 2? + (aj = 0 af)aN Wla00BaH §@3 TVAQIS IO AU af)P3@).
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B. Answer all questions from 10 to 13. Each carries 1 score. @4x1=4)
1
10. The value of sin”™! | — | = ...
&
11. The vertices of a triangle are (0, 2), (0, 3), (4, 6), then area of the triangle is .
(@) 1 (b) 2
(¢) 3 (d 4
. . . . I A N
12.  Find the direction cosines of the vector 31 —2 j +5k.
13.  Derivative of log(x3) is ...
PART - 11
A. Answer any 2 questions from 14 to 17. Each carries 2 scores. 2x2=4)
x+y 2 5 2
14. = , find x and y.
5+x 8 6 8
15. 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'eém/s. Find the rates of change of its area when x = 10 cm and
y=35cm.
16.  Show that the function f(x) = x> + 3x + 5 is strictly increasing on R.
17. Solve the differential equation ﬂ:2_)2c
dx
B. Answer any 2 questions from 18 to 20. Each carries 2 scores. 2x2=4)
18. Find the value of X if the vectors i — 3 + 1/2, 37 + /J\ + 21/2 and T + xﬁ — 31/2 are
coplanar.
19. Ify=x%"~ find gy
dx
20. Find the integrating factor of the differential equation x% —y=2x%
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B. 10 2y®@3 13 2190 af)LI0 GalOB3iEBUWIAN) DOMOHAY)®)dD>.
1 capod afloo. (4x1=4)

10. sin’! (Lj o3 afler = ..

V2

11. &0} @lesosmamilod melsdd (0, 2), (0, 3), (4, 6), BRI alda|gal =
(a) 1 (b) 2
(¢ 3 (d 4

12. 371 - 23 +5k af)aM HAIGOIHAZ WROGHT HBHIOOTVAAV BheNe)a 151860,

13. log(x*) &3 eawdleaidlai’= ...

PART - 11
A, 14 m@a8 17 a190 ¢a1034SEI08 ago®lele 2 af)dROBIM DOMOOAY®)D:.

2 ¢apod aflo. 2x2=4)

x+y 2 5 2 .
14. = , BARYWI@3 X Do Y Do HeNR)allSla] ag)9)®)b.
5+x 8] |6 8

15, 80} aimoomlond Clgad® x, 4 em/seh)mM e@oOIad @)siam). all@l y, 5 cm/s agyam
COOMIT HOWBHWo (@alpan). X =A0Tem, y = 5 cm @RBHEMINUd D
2 I®)OOHIOM 2l0a]|830@3 A10)IN 209@TNOTR.MFOAE) HFDIPIN)D .

16. flx) = x> + 3x + 5 oS LHsiasnd ROe8 (allaglen! m@lmniloss @yesman)
IOz EN

17. ﬂzz—f o) WlaNOMBaH @3 TVAAIIG{OTINAS alGla0d00 B>I6M)M:.
dx vy o

B. 18 2)®@3 20 a190 ¢2103oBSEG3 ago®lene 2 af)dRADIM DOMOOAY®)D.
2 capod afloo. 2x2=4
A N A A A AN A A

18. 1 -j+k,31+j+2k, 1 +Aj -3k ag)arl &aI0)>0d 830 oo @rRy@o®3
A @es aflel seme)aflslen)d.

19.  y=x"""" Gryao@s % H6N8)a S199) .

20. x%— y = 232 o flan0MBaHi@  AVAQNGIOTIOM  MHBENGIS N3
&eN_)a f1S106) .
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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. Express the matrix A= |—-2 -2 1 | as the sum of a symmetric matrix and a skew
-4 -5 2
symmetric matrix.
22. R={(x,y):x,y € Z, (x—y)is an integer}. Show that R is an equivalence relation.
23. Bag 1 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.
. — AL AN A AN
24. Consider the vector ad=2 1aghai + k and.b = 1.+ j £k
H
(a) Find @ x b (2)
. . . > =
(b) Find a unit vector perpendicularto a and b . 1
B. Answer 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 = 5 7]
26. If *is a binary operation on R defined by a * b = %,
(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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PART - 111

A, 21 )@@8 24 Q190 Ga1BYEBEIEE aBOOBIENe 3 af)ANTTIM 2OMOHAY®)d>.
3 capod aflow. B3x3=9)
3 3 -1
2. A=|-2 -2 1 | cGpwid3 A 6&W 830) CYU16)(_S108;6)(_SLR§1670§®)30 Y mﬂo(slﬁ{
-4 -5 2
O2SIZIOBW)0 @DHWOD] af) 9.

22 R={(x,y) 1 x,y € Z, (x — y) 80} al)@amavoai}. GR@om R 80} alaieinday’
OleEIaHMOeeMaN OS] B6)d.

23. 0wy 1 @3 5 21jQIaN GNUIBI®S)e 3 BHOYTIM GENIIB)GHSB)o DENE. eNI0WY 2 @ 3 al)AIaM
GENIOB)DHB)o 7 BHOYOID GENIIBIBHB)o DENE. DD NIOMGHSI@3 B3 AIAM 30} GeNIOU3
00V af)S)EMAN).  DOMOO)  2l)AIAN  GNIOUWB  @RYHEMELIG3  GENIIUD
@IOOTNS)TN@ 6NI0W 2 @3 WA @RYAIIMBS TVLOWL® BHeNBYailSla] agf)91®))w.

- N SAT A A N

24, a =2i + j+k, b =T 450k a)aile0lp0)@ed e dlsmlos)d.

(a) a x g B6NeailSIan .. ?2)
(b) @, B) o)l ©6NE) HAIFO)DUIINo B1oM IRV MY OQIBA P6eN8) o flSloe)d. (1)

B. 25 2a)®@3 27 a190 ¢a1034mBSElol ago®rlens 2 ag)dnamlm 2OmMOOAY®)D:.

3 capod afloes. 2x3=06)
1 3

25. A = L 7} @RYWIT af)LIOAMA] 6300 |COnUM DalcIUTla] A @S DABEOJE
@61 1Sl af)9)®)d.

26. * a)0® R @8 MB0Iale96a|SIH8s 60) 66MIMAl BIalCOeHMeM a * b = %,
@RYWIMT3
(@  * o ean WGl af)L16n0g DOMEBIB BHeNe)a Sl 9@ . 1)
(b) 3 o1 MWBEAYY HEMBNOB ) 9> 2)

2
27.  ©»wes ellollg af)an Gryudo DalecIufla) Jo 2 dx o8 aflel @me)a 1S1ee)o.
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PART -1V

A. Answer any 3 questions from 28 to 31. Each carries 4 scores. B x4=12)
28. Show that 2 tan! (lj + tan ™! (lj = tan™! (ﬂj
2 7 17
29. Find the area of the region bounded by y? = 9x, x = 2, x = 4 and the x-axis in the first
quadrant.
) o ) 3x+1 if x<3
30. (a) Discuss the continuity of the function f(x) = 1 . 2)
x“+1 if x>3
(b)  Verify Rolle’s theorem for the function f(x) = 2x% — 12x + 1 in [2, 4]. 2)
31. (a) Find the equation of thedline passing through the points (2, 1, 0) and (4, 4, 3). 2)
(b) Find the equation jof sthe, plane, which. is -perpendicular to the above line and
passing through the point (1, 1, 2). 2)
B. Answer any 1 question from 32 to 33. Carries 4 scores. (1x4=4)
32. Find the mean of the number obtained on a throw of an unbiased die. “4)
33. Consider the planes 3x —2y+z+6=0and 2x +y+2z—-6=0:
(a) Find the angle between the planes. 2)
(b) Find the equation of the plane passing through the line of intersection of above
planes and through the point (0, 0, 0). 2)
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PART -1V

A, 28 2y@@8 31 Q100 Ga1BYEBEIEE aBOOBIENe 3 af)ANATIM 2OMOHAY®)d>.
4 capod afloo. Bx4=12)
4 (1 (1Y . (31 y
28. 2tan ) + tan - = tan 7 @RYSEMAN OS] H6)B>.
29. y?> = 9x, ag)am Qlho X = 2, x = 4, X GRA™Mo a)l01)200 BaN20 &AW GI@3
DENBIHN)AM 210 |BOT HEMINHOBN) .
3x+1 if x<3 .
30. (@) fx)=+ , af)aM a0ERaUOT HNEIMYANG] al@lE0USBe)d:. 2)
x 41 if x>3
(b)) flx) = 2x2 — 12x + 1 af)a» aneBaum® [2, 4] @ 6O0BIY @lwoo
NAIWOAIEAINWATY alBlCUOOUS B ). 2
3. (@& (2, 1, 0), (4, 4,73) a1l nI3)@OSIGBDBIS] HSIMCAIOBH)IM  ALAQIIB o
&N_)a1SlHe)d>. #))
) (1, 1, 2) apan mla30ilades)S]1@Samt Ea DDIAN®)e CAMT3 alOGam QIOQ
£loNINNA0W oOIMIOHNZ TVAQIID Jo BB 1S1He):. 2
B. 32 2a)@@3 33 a1o0 ¢a103i@mnSElol agomslens 1 ag)anomlm’ 2omoea9)®)d:.
4 eq&uoé. (1x4=4)
32. 80) @RAMMIQIVIW 6O &0) @AM OGSIWIGE &IHIM  ALoaIeOSs  ailad
&6N.)a (151612, 91 . “
33, 3x-2y+z+6=0and 2x +y+2z-6 =0 agajl oJOIM)HUB oIl :
(@) Y glIMBBHFISVILNSS CHOTNBAI BHEM NI ). 2)
(b) ea@d aloeom oJRIMBHB BD)Slea|@an  aledleneswle (0, 0, 0) opan
endl)allenasw)e $HSIMEaldd)mM oJOITIH3 TV o dheNB)alSlen)d. )
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PART -V

Answer any 2 questions from 34 to 36. Each carries 6 scores.

34. Solve the following system of equations by matrix method.

x—-y+2z=1
2y—3z=1
3x—-2y+t4z=2

35. Find the following integrals :

X
®) J‘(x+1)(x+2)dx

n -4
Py Sin x
O [

0 sin"x+cos x

36. Solve the following linear programming problem graphically
Maximise Z=3x+2y
Subject to
x+2y<10
3x+y<I5

x,y>0
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34.

35.

36.

PART -V

34 2)®@8 36 Q160 210348 aBOOBILNC 2 af)IROVIM  DONODALI®)c.

6 capod aflos. 2x6=12)

069 OBHIS)OTIAIBNIAN TLAAIIDIEEBUD HA (Sl BT DalcWOUla] alBlaOGlHe)H.

x—y+t2z=1
2y—3z=1
3x—-2y+t4z=2

069 OBHOS)OIBIBNIIN SDAGWNDBAV BH6T18)a IS99 :

X
@ et @
5 sinx
®) [P )

0 sin"x+cos x

©06¢ 6305 ONNANENID  elMld/ erladalow) Claldem]o (a0 DalCOIUla]
al@laOd]E9)D.
Maximise Z=3x+2y
Subject to
x+2y<10
3x+y<I5

x,y>0
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