IV. CAREERINDIA

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH - 2024

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

Maximum : 80 scores

General Instructions to Candidates :

330302010 13:96))8383 100} MIBCFU05BUB :

\

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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IV' CAREERINDIA

Answer any 6 questions from 1 to 8. Each carries 3 scores. (6x3=18)
1. Iff:R — R givenby f(x) = cos x and g : R = R given by g(x) = 3x? then find gof and
fog.

2. Construct a 2 x 3 matrix whose elements are given by a;; =2i + J.

3. (1)) Let A be asquare matrix of order 3 x 3, then |k A | =

(A) k|A] (B) Kk2|A]
©) KA (D) 3k[A] 1)
3 x

(i) Find the value of x for which 2)

132
X 4 1

kx+1, if x<5

4.  Find the value ofk so that the function f{x) = .
3x-5, if x>5

is continuous.

5. () % \/sinx = .
(A) +/cos x (B) 24/sinx

COS X sin x

© 2+/sin x (D) 21/cos x 1

(1) Find % ify+siny=cosx 2)

SY-554 2
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1 ay@@3 8 190 €23y aBomslene 6 afEINOTIM 2OMOOAY)®)d:.

3 capod all@o. (6x3=18)
. f:R >R, filx) =cosxg:R > R, gx) = 3x* @apwoad gof, fog agamlal
&6N8)alSloe) .

2. @RonEBAD aj; = 2i + | ABRydem@ allwemIGd 830} 2 * 3 oaSlaay Mldanlee)w.

3. (1) Ae0dwad 3 x 3 @w 80) Md@A aaESle:ay ereemeaslad |k A | =

(A) k[A] (B) K2[A]
©) KA (D) 3k|A] (1)
. 3 x 3 2
(i1) ‘ . = ‘4 1‘ @RYOIMBI@3 X 63 allel &eng)allSles)s. 2)
X

kx+1, ifx<5
flx) =

) af)aM afoWaHM BHMEIMPAITY BRWMBIG k @es aflel
3x-5, if x>5

&6N8)alSloe)d.

5. (1) % \/sin x = .

(A) ~Jcosx (B) 24/sinx
COS X sin x
© 24/sin x D) 24/cos x 0
. . dy
(i) y+siny=cosx (G‘@@)O(Gga 061N, 2)
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~CAREERINDIA
6. Letflx)=x2—4x+6
(i)  Find f'(x) €))

(i) Find the interval in which fis increasing 2)

7. (1) Order of the differential equation

2 3
dy +x(d—y) -y=01is

a2 lde
A 1 (B) 2
C) 3 (D) 4 Q)]

(1) Find the general solution of the differential equation

Dot (143 @

8. Find the vector equation for the line passing through the points (-1, 0, 2) and (3, 4, 6)

Answer any 8 questions from 9 to 18. Each carries 4 scores. (8x4=32)
9. _Letf:R — R defined by f(x) = 2x + 3.
(i)  Show that f is one-one. 2)

(i) Is finvertible ? Then find the inverse of f. 2)
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6. f(x) =x%—4x + 6 GRWII
() f'(x) Ber)Nslens €))

(i) fenadlavlen @r@dam sHABABOHAIGS dene)alSlee)d. 2)

2 3
7. (1) d7y +x(d—yj —y=0 ag)am AUWla000BaH @3 VA JODIOHZ B30BWAE

a2 dx
A 1 (B) 2
© 3 (D) 4 )

(i1) %= (1 +x2) (1 +y?) agyim AUlan0Bauy@3 VA0S YOO Hald®)alBla00®0

06N> 2)

8. (-1, 0, 2), (3, 4, 6) afaVl MANMBOS@BBS] BHSAMEAIIBHIAN AUOWIOS HAUBHSA

ALAAUID Yo BH6N-)a (1S106 ).

9 2)@a3 18 o0 ¢2108i@BSEI3 aBo®Blene 8 af)INOTIM DOMOOAYL®)D>.

4 capod allo. (8 x4=232)
9. f:R->R, fx)=2x+3 @Grywoad
(1) faem-aem GryeemaN HMSIW]KN)H:. 2)

(i) fenamdealdslnilud @rEeMoO ? BRPEMEIM3 f HAF HMEAUYAV dHeg)aISloed.  (2)

SY-554 5 P.T.O.



~CAREERINDIA

1
10. (i)  The principal value of cos™' 5 =

T T
(A) 3 B 5
T 27
© 3 D) 3 )
(ii) Show that tan™! % + tan! % =tan ! % 3)
. . dy. .
11. (i) Find alfx=logt;y=s1nt 2)
2
(i) Ify=3sinx+ 2 cos x, then prove that % +y=0 2)
a
12. () J.f(x)dx:
0
0 a
(A) j f(x) dx (B) j fx—a)dx
a 0
2a a
(®) j flx) dx (D) j fla — x)dx 1)
0 0
e \/sin x T
(ii).  Show that j _ dr=7 3)
5 Jsin x ++/cosx

13. Find the area of the region bounded by the two parabolas y = x2 and y2 = x.
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10. (i)
(ii)
1. @)
(ii)
12. (i)
(ii)

13, y=x2,y2 =X o) al00EMIOR)BH0BHS HSVIENSS 0100|801 (Area) @:6m8)n 51096,
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1
cos! 5 00 (aNladmlaj@d afller =

A 3 B)
2
© % D) 5

tan! & +tan! 2 = tan”! Eog)cn)“e)a»@h»’ldas) e
2 11 4 >

x=logt;y=sint @R)QIT3 % 06N>,

dzy
2

y =3 sinx + 2 cos x @esmesl@3 dx_ +y=0 af)am 6®SD06)5.

a

J.f(x)dx:

0
0 a

(A) j f(x)dx (B) j f(x—a)dx
a 0
2a a

(®) j fx) dx (D) j fla — x)dx
0 0

/2 \/—

sin x T -
J Tomx s Joons dx =7 eI oS 56).
0

7

1)

3)

2)

2)

1)

3
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14. Consider the differential equation : dy +Y=y?
X

(1)  Find the integrating factor. 1)

(i)  Find the general solution of the differential equation. 3)
15. Find the shortest distance between the lines :

A A

r=i+j+A2i—-j+k)

r=2i+j—k+pn@Bi-5+2k)

N\ A A A

16. Let a=1-j+3k, b=21-7j+k

(i) Find axb Q)

(ii) Find the area of the parallelogram with adjacent sides a and b. 2)
17. (i) Find the Cartesian equation of the plane T - (? + 3\ — 1A<) =2. 2)

(i)  Find the distance of a point (2, 5, —3) from the plane 6x — 3y + 2z —4 =0. 2)

18. Giventwo independent events A and B such that P(A) = 0.3, P(B) = 0.6.

(i) Find P (A and B) §))
(i) Find P (A or B) (2)
(111) Find P (neither A nor B) 1)
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14. %+ =y af)M WlaNOMBaH @3 TVACIIB: Yo alBIWEMIBN ).
X
() BeWwdlems an0Hg8 dene)allslas)s. 1)
(i)  WlaDOMBaH @3 TVAAIID OB HAII®) alBla0000 BNl 1SIee). 3)

15. =

F=2i+j—k+p(3i-5j+2k)

o)l AIOHBHS EHSTILNSSH aBQQI}o G060 BRDELIo N8 1S199)d.

AN LN = N A A
16. a=1—j+3k, b=21-7] +k er@oad
(i) axb @meislens Q)

(i) a, b audlalicivemsow QIE)M LIROTNGIBAINOM al0a|Bal dhene)allslond.  (2)

17. (1) r- (/i\ + j\ — 1/2) = 2 agm @eiomlond (Plane) &0@5laxiad aqvaaiodyo

D6TR) 15106 2)

(i) 6x—3y+2z—4 =0 o) @®eiomlad mlank (2, 5, —3) agan milm)allcelonss

@RGHLIo HI6IMd. 2)

18. A, B agamlal eene’ spafloaiadanad snaiaqiadd @sm. P(A) = 0.3, P(B) = 0.6

@RYWIGI

(1) P (A and B) &6me)allSlen)d» 1)
(i1) P (A or B) &ng)ailSlan)s 2)
(iii) P (neither A nor B) &6ng)aflSloe)d. 1
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Answer any 5 questions from 19 to 25. Each carries 6 scores.

19. @)

31
IfAz[ | 2} show that AZ — 5A + 71 = 0.

IV' CAREERINDIA

(5 x 6 =30)

3

15
(1) Express the matrix {6 7} as the sum of a symmetric and skew-symmetric

matrices.

20. Consider the system of equations

(ii)

(iii)

21, (i)

(ii)

SY-554

3x—-2y+3z=8
2x+ty—-z=1
4x -3y +2z=4

Write the system of equations in the form AX =B
Find Adj. A.

Solve the system of equations.

Consider the curve y =x> —x

(a) Find the slope of the tangent at x = 2

(b) Find the equation of tangent at x = 2
Use differential to approximate \/36.6

10

3

)]

2)

3)

(2

2

(2)



IV' CAREERINDIA

19 2)®@8 25 Q190 €2103yBSEIG3 ago@BIene 5 af)gPOTIM DOMOOAI®)d>.

6 capod ailwo. (5x6=30)

3 1
19. (i) A= { | 2} @@I@3 A2 — SA + 71 = 0 af)dm 6@ )06)H>. &)

(ii) {6 7} oM o2 SlHTIOMm 30} MlaEld O ESIBlORW TUGY-TVIAS]S

02(SlHIIOB)o @) ARHX] af) 9)®)D. 3)

20. 3x-2y+3z=38
2x+ty—-z=1

4x — 3y + 2z = 4 og)avil QLA ETBUD A IBINEMIE) .

(1) a2 EBe8 AX = B af)an 0)al@®I@3 agf)®)@)d. 1)
(i) Adj. A ®en8)allSlee)d. 2)
(i)  ALAAIIBLEEBUB AIBla OB ). A3)

21. () y=x> =X af)am Qlo (curve) al@lnEmH)d.

(a) OMIS)UOCWOS 21011 X = 2 @3 H6eNB)ASlHN)M. #))
(b) x=2 @3 O®MISIUOWOS QLA Lo BHeNB)allSIHN ). )
(i)  AUNa0O0MBaUY®B DaleOUSla]/36.6 O aBHCBUD ARl B 2)
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22.

23.

24.

1

tan  x
(1) Integrate 3
I+x
. . 1
(i) Find Iz—dx
x°—6x+13

(iii) Find j xlogx dx

Consider the vectors

AN A AN
a=1+j)-k,b=1—-j+k

(i) Finda-b

(ii) Find the angle between a and b.

(iii) Find the projection ofa on b.

Solve the following Linear Programming Problem (LPP) graphically :

Maximize Z =4x +y

subject to

x+y<50

SY-554

with respect to x.

12

&}AHEEHINI]IA
2

2
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IV' CAREERINDIA

1

tan” " x
22. (1) 5~ oM X @RYWOOAISE EDABENY Oa 1Y) 2)
1+x
(ii) j 2; dx @6eneaNSlee). Q)
x°—6x+13
(iii) j xlogx dx @6me)e1S1ee)@. Q)
ALNCN = A AN “
23. a=i+j-k b=1-j+kag)aril 61850150 al@lN6M1e6)d:.
(i) a-b @ee)aNSloe)w. Q)
(i) ab af)aIQISS EDSWVIENSS G363 BHerB)a f1S1Haed>. 2)
(i) a @3 an)e b VICLINNSBB O IRHUM Bens)a 15106 2)

24, @oan al1c@INla] LMl ¢a1owoales ¢n1oemio (LPP) al@la0@lo9)d.
Maximize Z =4x +y
subject to
x+y<50
3x +y<90
x>20,y>0

SY-554 13 P.T.O.



IV' CAREERINDIA

25. Consider the random experiment of tossing 3 coins simultaneously, let X denotes the

number of heads obtained
(i)  Find the probability distribution of X 2)

(i) Find the mean and variance of X. “4)

SY-554 14
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25. 3 MOEMOEBUB BEO TVLAWo o)W 00ABWo af)HTVOaITIONDONF alBINEMIEe)D .

X af)In® SN ©a0W HFOS af)glNo @RHWIM3.
() X e catenimilelgl aullav(slent Yauad @eme)a IS0 )

(i) X e oflad, caIleaday’ ag)anlal &eme)a ISlee)d. 4)
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