SY-554

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH - 2024

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

Maximum : 80 scores

General Instructions to Candidates :
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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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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6x3=18)
1. Iff:R — R given by 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 a square matrix of order 3 x 3, then |k A | =

(A) k|A] (B) k?|A]
©) K[A] D) 3k[A] 0y
. . .13 x 3 2
(i)  Find the value of x for which . = 41 2)
X

kx+1, ifx<5

4.  Find the value of k so that the function f(x) = )
3x-5, if x>5

1S continuous.

5. () % \/sinx = .
(A) +Jcosx (B) 2v/sinx

COS X sin x

© 2+/sin x (D) 24/cos x M

(i) Find % ify+siny=-cosx 2)
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1 2)®@8 8 60 ¢aBiEBSEIG aBo®&leNe 6 afANOTIM DOVOONY D).

3 capod aflos. (6x3=18)
. f:R >R, filx) =cosxg:R =R, gkx) = 3x* enoad gof, fog agarlal
&>6N8)al1S1a)0.

2. @Row&BA aj; = 2i t+ j Ard:om@s AlwEIGE 30 2 % 3 aaESlaay Mldenlee)s:.

3. () As00wa 3 x 3 GR® 80) M3 6RESleT ereemeslad |k A | =

(A) k|A| (B) k*[A]
©) K|A| (D) 3k[A] 1)
. 3 x 3 2
(i1) ‘ | = ‘4 1‘ @RYOMEIE3 x O afle! BHenejalSlas)d. 2)
X

kx+1, if x<5 . o
flx) = af)M aNoaHMB HENEIMPAITY” BREMBIG k Wes ailel

3x-5, if x>5

&>N8)allS1a)d.

5. () % \/sinx = .
(A) +Jcosx (B) 2v/sinx

COS X sin x

© 2+/sin x (D) 24/cos x M

(i) y+siny=cosx @T@@oma% OGN 2)
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6. Letf(x)=x2—4x+6
(i)  Find f'(x) 60}

(i) Find the interval in which f'is increasing 2)

7. (i)  Order of the differential equation

2 3
a7y +x[%j -y=01s

&?
A 1 (B) 2
(C) 3 (D) 4 e))

(i) Find the general solution of the differential equation

Ty @

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. )
(i) Is finvertible ? Then find the inverse of f. )
SY-554 4
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6. f(x) =x*—4x + 6 @GRV
() f'(x) @eme)ailsles)s €))

(i)  feadwlavlen @y )am sHABBOAIGS BHeNe)a 1S9 2)

2 3
7. (1) dy +x[ﬂj —y=0 og)a WlaD0MBaH @3 TLAAIDODIOF B303ALA

&2 e
A) 1 (B) 2
C) 3 (D) 4 e))

(ii) % = (1 +x2) (1 + y?) afam Wlan0BaH@ TLACIOG TN Halo®)alTla000o

06D 2

8. (-1, 0, 2), (3, 4, 6) ap)arl nNIMB)ENS@BD)S] HSANMEAIIDIAN AUOWINS HAUBSA

LA Jo BHeNBYa(1S1H0 ).

9 2)@@3 18 QIO ¢al3iIBSIA3 aBO®BsIEe 8 AfINOTIM 2OMOONY)®) >

4 capod aflos. 8x4=32)
9. f:R—>R, fx)=2x+ 3 @ywoad
(1) faemd-aem @resman HMSIWEe)G:. ?2)

(i) fepadealdglnilyd aryeemo ? @reeMEIEs f &g spadealyay dkaelallslond.  (2)
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N | —

10. (i) The principal value of cos™!

T T
(A) 3 B)
T 2n
© 3 D) 7 1)
(ii) Show that tan! % + tan™! % = tan™! % A3
. ., dy .. L
11. (i) Find alfx—logt;y—smt 2)
2
(i) Ify=3sinx + 2 cos x, then prove that % +y=0 2)
12, () [fo)de=
0
0 a
(A) j f(x)dx (B) j f(x—a)dx
a 0
2a a
©) [fxyd (D) [fla—x)dx (1)
0 0
/2 :
(i) Show that f N dv=7 3)
sin x ++/cos x
. J

13. Find the area of the region bounded by the two parabolas y = x2 and y? = x.
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1
10. (i) cos‘li 00 (NBMlaj@B aller =

n n
(A) 3 B) 4
T 21
© 3 D) 7 1)
(i) tan! % + tan™! % = tan™! %og)m”a@g'lmﬂce@gos;. 3
11. (i) x=logt;y=sint @WIad3 %oa;osmgoa;. 2)
dzy
(i) y=3sinx+2 cosx @ReeM1©3 ? +y=0 a0 o1 06)6. ?2)
12, () [fo)de=
0
0 a
(A) j f(x)dx (B) j f(x—a)dx
a 0
2a a
©) [fx)d (D) [fla—x)dx (1)
0 0
s :
(ii) I ‘ dx =4 af)an oS 06 3)
0 \/Sll’l X +\/COS)C

13, y=x2,y? = x o)l al00GMOB)UBE6) sDSVILNSS 100 80T (Area) 368 151096,
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(i) Find the distance of a point (2, 5, —3) from the plane 6x — 3y + 2z — 4 =0.

Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6.

14. Consider the differential equation :
(i)  Find the integrating factor.
(i)  Find the general solution of the differential equation.
15. Find the shortest distance between the lines :
A A
r=i+j+AQ2i—j+k)
r=2i+j—k+pu3i-5+2k)
AA A —
16. Let a=1—-j+3k b=2i-7)j+k
(i) Find axb
(i) Find the area of the parallelogram with adjacent sides a and b.
. ) A A A
17. (i) Find the Cartesian equation of the plane r - (i +j —k) =2.
18.
(i) Find P (A and B)
(i) Find P (A or B)
(iii) Find P (neither A nor B)
SY-554
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14. dy + Y= y? af)aM AWlaNOBaH@3 TVAAIID Lo al@INEM1He)B:.

dx x
() @egless an0HYB BHene)a 1S9 §))
(i) AWlaDOMBaH @3 TLAAIID OO HalOD®) alBla0000 beNB)a 15106 A3)
AN AN
15 T=i+j+AQi-j+k)

t=2i+j—k+p3i-5j+2k)

o)l QIOBHUBSH ENSWILNSS aBQQlo GO GRGDELI0 HNB)a 1S9

AA N = A A A
16. a=1-j+3k, b=2i-7j +k @p@oa3
(i)  axb oeeailslee)® ()

(i) 2, b qudilalivoemsow QIEYIM MLOMVMCHATIO al0a|B0T dHeg)allSlod.  (2)

7. (1) Tt (f + JA — 1A<) = 2 agn @eiomload (Plane) 30dSlauyd qvaaiodo

D6T) NS08 2

(i) 6x—3y+2z—4=0 agMm ®eiomlad alanp (2, 5, —3) agan milm)ailcelse)ss

@RGEIo $HIGM). 2)

18. A, B apavial oee’ spadloniadanad snaiadiedd @rem. P(A) = 0.3, P(B) = 0.6

@YD

(1 P (A and B) @ene)ailslen)s 1)

(i) P (A or B) &6me)allSlon)s 2)

(ii1) P (neither A nor B) &6m8)allSlon)d. 0}
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Answer any 5 questions from 19 to 25. Each carries 6 scores. (5x6=30)

19. (i) IfA= {—31 j show that A2 —5A + 71 =0. 3)
(i) Express the matrix F 5} as the sum of a symmetric and skew-symmetric
matrices. 3)
20. Consider the system of equations
3x-2y+3z=8
2x+ty—-z=1
4x -3y +2z=4
(i)  Write the system of equations in the form AX = B 0}
(ii) Find Adj. A. (2)
(iii) Solve the system of equations. 3)
21. (i) Consider the curve y=x3 —x
(a) Find the slope of the tangent at x = 2 )
(b) Find the equation of tangent at x = 2 2)
(i) Use differential to approximate m 2)
SY-554 10
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19 2)®@3 25 190 2103488 aBE@BILNe 5 afEANOIM DTNODA)®)d:.

6 capod afloo. (5x6=30)
19. (i) A= L?)l j @@ A% — 5A + 71 =0 ag)an 6®S009)5. &)
(ii) E ﬂ oM o2ESlBMlom 80y MaEld eASIHIVIOB@)e TV -TVIASIE
02 (SIHMIORW)0 @) ARHD] af) $)®). 3)
20. 3x-2y+3z=38
x+ty-z=1
4x — 3y + 2z = 4 ag)avl CLAAIOBYEEBUD aIBINEMI BB,
(1)  qvaansEmes AX = B af)an 003 ag)9)))d. 1)
(1) Adj. A &ene)ailSles)os. 2)
(i)  aVAAIIBYEBUD alBla OB )B>. 3)
21. (i)  y=x°—xag)am alo (curve) alBlWeml 99
(a) OMISYUOW)OS 2IBIAI X = 2 @3 H6eNB)a llSIHe). )
(b) x=2 @3 O®ISAUOWIOS TVAAUIB Yo BN ISIBNB>. )
(1)  AWlan0Bany@3 @u@@ouﬂgm 03 aBHERUD Allel 306M)d>. 2)
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22.

23.

24.

tan ) x

(i) Integrate c

1+ x?

1

(i) Find j ————dx
X

—6x+13

(iti) Find [xlogx dx

Consider the vectors

(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
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22.

23.

24.

tan™) x

(1)

5 Omx @RYUIOANIHS] @(‘@@(U)g” 02 1Q)d>.
1+x

.. 1
(ll) J. m dx @JGT@(ZOJ'] 81666)(2@).

(111) _[ xlogx dx &ere)ailslen)s.

N = AN

>

(i) 2a-b e NSlen)w.

(i) @, b agilaIss SVIENss 03 GHeng)a 15199)0:.

(i) 2 @3 MlaM)o b VIELILNHS 6 IR BHeNB)a 1S1He)H>.

¥3a0 ®alcaUfla] MA@ caldWwales ¢aldmio (LPP) aldlaod@oe)d.

Maximize Z =4x +y

subject to

x+y<50

SY-554 13
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2

2
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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 MIEM@EIBUY BEO TMVAWo af)FWAN 00MBAWo af)BHTVEIB1OANNF alBINETE6)H:.

X af)IM@ HIFHAN HaOW BSOS af)iNo @HWITI.

() X o ceimienilelgl allavsleniReuad &me)a IS199)d. ?2)
(i) X eag dlad, caIRlmBaV’ aarlal &) 15109 . ()
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