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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

Part — 111 Time : 2% Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 80 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 Calculations, figures and graphs should be shown in the answer sheet itself.
e Malayalam version of the questions is also provided.
e Give equations wherever necessary.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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PART-I

A. Answer any 4 questions from 1 to 6. Each carries 1 score. 4x1=4)

1.  Let R be the relation in the set {1, 2, 3, 4} given by R = {(1, 1), (2, 2), (3, 3), (4, 4),
(1,2),(1,3),3,2)}

Choose the correct answer.

(a) Ris reflexive and symmetric, but not transitive.
(b) R isreflexive and transitive, but not symmetric.
(c) R is symmetric and transitive, but not reflexive.
(d) R s an equivalence relation.

1

2. sinlx+coslx=

(@) 0 b —

T
(c) 5

3. The slope of the tangent to the curve y = x% + 2 at x = 2 is

4 2
4.  The order of the differential equation [gj + 3y d—g =0is
dx dx
(@) 1 (b) 2
(c) 3 (d 4
5 If5>=/1\+§and§=3§+12,then? b =

A A
6. If vector equation of a line is T = (—3/i\ + 5? —6k)+ A (2/i\ + 4? + 2k), then its
Cartesian equation is

B. Answer all questions from 7 to 10. Each carries 1 score. 4x1=4)

7. Principal value of tan~! (1) is

(2) (b)

(©) (d)

wl|la o3
s e
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A.

PART-I
1 2)®@8 6 Q100 ealo3iSG8 ago®srlene 4 afIPOTIM DOMOOAYL®) M.
1 ¢mpod all@o. 4x1=4)

R={(1, 1), (2, 2),3,3), (4 4),,2), (1, 3), 3, 2)} apm dleelouad {1, 2, 3, 4}
oM oVglad mldg|allafldlanam). @e¢ 6BHIS)OIClenMAIRIT VEIWIV®Y
ODOEEINSIBN) .

(@) R dlagglane milaEla) @rem, soadavigdlar@oe.
(b) R dlagglane somavladlalne arem, milasles @oel.
() R aflagle)e soadaviglane @Rys, Glag@lal @og).
(d) R 80) &e1mBav dleeiaHad @rysmm.

sin! x + cos™!

x=
—T

a) 0 b)) —

(a) ®) =

T

c) — d

(© 7 (d) =

y =x?+2 af)am &Bailay'x = 2 @3 alo@im somzadlend cayoa| @6,

dy)' 5 &y la0OMn1 03 0} 206wd X

« y 2 o) WlaDOMBaH Y3 ENEDInHOTY 630@A @Y.

(@ 1 (b) 2

© 3 d 4

E)=/i\+/j\,€=3/'\+ﬁ@©®)0(‘0’32'€=

- I ” N A N A
OQIpB Medlerd 1 = (31 +5) —6k)+ A (21 +4) +2k) aonw 80) 0100)6S
B32BGlaH 08 NG aHD @6

7 2)®@3 10 2190 af)L1d GaldB3iEBUdEN)e DOMOOAL)®)H. 1 c1pod all@o.

@x1=4)
tan"! (1) 3 (aNBla|@3 aloely @Y.
T T
(a) 5 (b) 2
T T
(©) g (d) E
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8.  Derivative of e w.r.t. x is
- -
9.  For any two vectors 2 and b , [5), 5), b]=
10. The direction ratios of the line passing through two points (2, 1, —2) and (1, 2, —3) are

PART-II

A. Answer any 3 questions from 11 to 15. Each carries 2 scores. B x2=06)

1
11. Find fog if f(x) = 8x3 and g(x) = x 3 , where f and g are real functions.

) : 4 -2 23
12. Find Aif2A+B= and B = .
-1 3 1 2

13.  Show that the function f(x) = 4x + 3 is strictly increasing in R.

AN AN

9
14. Find a vector perpendicular to both a =57 j—3kand b = i +3§ —51/2.

4}
15. Find the angle between the vectors a=1 —2? +31A< and b =31 —2? + 12

B. Answer any 2 questions from 16 to 18. Each carries 2 scores. 2x2=4)

16. Let ‘*’ be a binary operation on the set Q of rational numbers defined by a * b = %.

Check whether ‘*’ is commutative or not.

17. Find the distance of the point (2, 3, 1) from the plane x + 2y + 3z =09.

18. The random variable X has a probability distribution P(X) of the following form :

k, if x=0

2k, if x=1
P(X) = .

3k, if x=2

0, otherwise

Determine the value of k.
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8. ¥ e eavdlealdlal @6,

- 2 - > > 7.
9. a, b apavlal ago@erleno e HAIH0)HUB @RYWOE3 [a, a, b ]=

10. (2, 1, -2), (1, 2, -3) vl ooe mim)eeasiends @&SaNICald®IN QAUOWHS

W@OGHTS COCaH {ODHUB @Y.
PART-II
A 11 2y@@8 15 160 ¢a103yBgElad ago®slene 3 afanaTImn’ 2CMOONY)®)d:.
2 ¢apod afloeo. (B3x2=06)

1
11, f(x) = 8x3, g(x) = x 3 agyarial O3 aNoeBaHMBIV @ReEMBI@3 fog Heng)a ISlee)d.

4 -2 23
12. 2A+B={1 3},B=L 2}@@@0@8Aoeaemgm151ceogoea.

13, f(x) = 4x + 3 ag)aM aDoeBeum® R @3 (MUl gDo@lrUlow) @M 6 @S0 ¥6)b .

%
14, 2 =51-3-3k,b="%
OQIHA DB {1S106)H.

+ 3? - 512 o)Vl 6N8) HAIHO)DHUWBEN)o LloNINOW 630)

— A N N = A N A v
15. a =1 -2)+3k, b =31 -2j + k agil 6010)03a6Is0flenss eaoemaal
&NB)af1S106).

B. 16 2)®@8 18 Q1600 ¢21034BEI@3 oBo®BIENe 2 af)aNAMIM DOMOHAY) ).
2 ¢apod afloeo. 2x2=4)

16. %’ a)am@ ElaM MVoUPNMMIW Q @ a * b = %og)(m" mAQ|ailafldlaman 6o)

©66NIMNAl 6300 |E0aUMOEM. *’ HEMYESFIOl BRYEEMO af)aM alBlCUIUS 9]

17. x + 2y + 3z = 9 agyam egJMI@3 alanyp (2, 3, 1) apan emilm)ailceisnss 3)oo
&6n8)a 1Sl

18.  0omBawe caidlemild X 6af 830} ¢aiosnimilelgl allaydlenigeuad @ryem P(X) :

k, if x=0

2k, if x=1
P(X) = .

3k, if x=2

0, otherwise

k @yos ailel &eemeom)d.
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19.

20.

21.

22.

23.

24.

25.

26.

PART-III
Answer any 3 questions from 19 to 23. Each carries 4 scores. B x4=12)

Consider f: R —> R given by f(x) = 2x + 3. Show that f is invertible and find the inverse
of f.

Find two positive numbers x and y such that their sum is 15 and sum of whose squares
1S minimum.

Find the area of the region bounded by x? = 4y, y = 2, y = 4 and the y-axis in the first
quadrant.

Find the general solution of the differential equation x% +2y=x3 x#0

Find the shortest distance between the lines :

N

T=t+i+t =) + ) and

- N
T 1

Ao N " "
=21+ j-k+puBi-5j+2k)
Answer any 1 question from 24 to 25. Carries 4 scores. (1x4=4)
Find the equation of the line joining the points (1, 2) and (3, —1) using determinants.

Find the area between the curves y? = x and y = x2.

PART-IV
Answer any 3 questions from 26 to 29. Each carries 6 scores. 3 x6=18)
. . .. [2¢;
(1) Find the value of sin™" sin 3 2)
(i) Prove that:
tan-! = +tan-! - =tan-! & 4)
11 24 2
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19.

20.

21.

22.

23.

24.

25.

26.

PART-III
19 2)®@3 23 1690 €238 aBo@BILle 3 afIROTNIM DODOOAYL®)d>.
4 capod afl®o. Bx4=12)
f:R >R, f(x) = 2x + 3 af)aM aNo6BaH alBlNeMlamd. f enadaidglenilud @ryasman’
o@g|B9)5. O HABEAUSAV BNl lSlan)d.

@D 15 20 adyengies @) adldflacne GRG:E®Ee allwe e caloaviglar
MVoEUHBIW X Do Y Do HeNBYallSlHe)d.

¥ =4y, y=2,y=4, y-Goato apanlaigisailensss oo angy elpEwadeet
al0a]801 &Ne)alSlee)d.

x% + 2y = x%, x # 0 o) Wlano0dau @3 EDCHIHOHMG MO HAVILIJHS
&6n8)a 1Sl
AR I Vo X N S 1

- NN N A 7 A v v
r =21+ j-k+uBi-5j +2k) aparil 010503 ®orilenss caxodsay aslauaday

&eNB)a 1S9 .

24 n)®@8 25 Q190 €a193yEBEIG8 aBO®BIEIe BOOANAMIM DONOOAPI®)db.
4 capoad. (1x4=4)

(1, 2), 3, -1) el milmeed cwosdaflal QAIEAN AICWOS ALAAIDYo
WlgABAlMABIY Dalc@oufla] ®ene)a 1S1a6)d:.

y2=x,y=x% a0 QI(BBRANSDILNSS 0100 |B0T @61} NS08,

PART-1V
26 m)@@3 29 Q190 a103EBSEIG8 aBO@BILNe 3 afINOTIM 2OMOHRYI®)c:.
6 capod afl®o. (B3x6=18)
(i) sin”!sin (23—71) W)os allel @ene)alslen)d. (2)
(ii) tan™! 2 + tan ™! 7 tan~! la@)dﬂ"@@@?@?@mo&. “)
11 24 2
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27. Find dy
dx

(i) 2x+3y=siny

(1)) x=sint, y=cos 2t

28. Integrate the following :

) 1

0 S5
x“—6x+13

(i) xlogx

29. Solve the following Linear Programming Problem graphically :
Maximise Z=3x+2y
Subjectto x+2y <10
3x+y<15
x>20,y=>0

B. Answer any 2 questions from 30 to 32. Each carries 6 scores.
30. (i) Find dy if y = xSinx
dx

(i) Ify=(tan! x)2, then show that (1 +x2)" y, + 2x(I +x2)y, =2

2
31. (1) Find I x? dx as the limit of a sum.
0

(i1)) Evaluate | sinx dx

) '—'4;\,:]

32. Consider the differential equation (x —y) dy — (x +y) dx =0
(1) Show that it is homogeneous.

(i1) Solve this different equation.

SY-56 8
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27. % &>en8)allSlan)d»

(i) 2x+3y=siny 3)
(1)) x=sint, y=cos 2t A3)

28.  ©26% 6HIS)OBIElENAMAl DWBEUNQ O I1QD
S S
x? —6x+13
(i) xlogx 3)

(1) 3

29. ©@0¢ ooy viclegm  elMled cEdWdlow) C@IdMlo (el DalcIUllaf
al@la0dlee) :
Maximise Z=3x+2y
Subjectto x+2y<10
3x+y<15
x>20,y>0

B. 30 28 32 2100 ¢21034BEl@3 aBo®BlENe 2 af)aNAMIM DOMOHAY) ).

6 capod afloeo. 2x6=12)
30. (i)  y=x%"*@rRy@omd % H618)a 15106 . 3)
(i) y=(tan"! x)2 @3 (1 +x2)° ¥, +2x(1 + x?)y; = 2 ag)an oo 06 3)
2
31. (i) I x% dx ag)an® @)0w)eS £lalg @R dene)alsles)e. 4)

0

(ii)

sin x dx 608 aflel &»ene)a 1S109). )

O e 8

32. (x—y)dy—(x+y)dx=0agam wWlanO(BaH @3 DCBaH alBINEMIB)H.

(i) D® canocAHMVAV @RYHMAN HASIWBN)B:. ?2)

(i) 0D AWlan0MBaH @3 DEDHIHOHZ alBla00®o HOTN)D. 4)
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PART-V

Answer any 2 questions from 33 to 35. Each carries 8 scores. 2x8=16)
2 0 1
33. LetA=|2 1 3
1 -1 0

(1) Express A as the sum of a symmetric and a skew symmetric matrix. “4)

(ii)) Find A%2—-5A + 61 4)

34. Consider the matrix

1 1
A=]|0 1 3

1 -2 1
(i) Find Adj A 2)
(1)) Provethat A-AdjA=|A |l A3)

(iii) Solve the following system of equations using matrix method :

x+y+z=6
y+3z=11
x=2y+z=0 €))

35. (1) Given two independent events A and B such that P(A) = 0.3 and P(B) = 0.6. Find
(a) P(AorB) ?2)
(b) P (neither A nor B) ?2)

(1) A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black balls.
One of the bags is selected at random and a ball is drawn from the bag which is
found to be red. Find the probability that the ball drawn is from the first bag. “)
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33.

34.

35.

PART-V

33 2®@3 35 A6 ¢21033SG8 aBo®EBIEI0 2 af)FNOTIM DODOON} D).

8 capod all®eo. 2x8=16)
2 0 1

A=12 1 3| @Grem.
1 -1 0

() A o 80} MleaEld oaESlamlom®le 80) Y Mileasls easlglondw)o

@)W af)QI®). @)

(i) A% —5A + 6] »me)ailslee)d. “4)

1 1 1
A=10 1 3]af)m eaESlaaV al@lnemles)d.

1 -2 1
(1) Adj A ®eR)ailSlan)d. 2)
(i) A-AdjA =|A |1 ag)an oS 09)H>. A3

(iii) ©26¢ 6B3S)EMAGNIN TVIqVe BIan HEHIHMBAVINM alBla0000 HASIBHIV

Al ©aICWOUIa] BHEOETROTNG :

xty+z=6
y+3z=11
x—2y+z=0 A3

D) A, B agarl spadasflajadanad enmaiadiaud @anldlesan.
P(A) = 0.3, P(B) = 0.6 @1y@0@3
(a) P(AorB) ?2)
(b) P (neither A nor B) ?2)
ag)lal &eng)alSlen)d.

(i) 80} U3 4 al)0la] al)BHSB)o 4 H0Ja] MBSl A6QOO) NIOWIGE 2 alj0laf
alMBGlo 6 B0 alIMBHB)o DEME. GO} NIOW OIMWBAAIV HDOEEIHS)BEIDY
@R@IG MM BO) ol af)S)ENAN). GG aljdla] alNIOEMHITI @G

@RYBIOO® MIoUE3 WM @RYBA1MES G ldmimileldl &gl lSles)s. @)
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