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S SY-551

SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

Part — IIT
MATHEMATICS (COMMERCE) Time : 2 Hours
Maximum : 60 scores Cool-off time : 15 Minutes

General Instructions to Candidates :

f13§080018r 039608353 120N MIBCFI601303 :

~

15 minutes is given as ‘Cool-off time’.

Use the ‘Cool-off time’ to read the 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.

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

15 1(7)19“ aLAYDIDAV AVAET).

DD LAWo CaloBIEIRUB alTlalWea|SOM)o DTMOBU BRYAVY®EMo HalQOM)o
DaIGOUIH6)B.

DOTNOGIBUB af) PYEANTIMIAMNI G2 I10B6IBUB UPHBLOANABA0 AIOVBSEMo.
WIBEGU6MBU3 MINAIM)o UIBLIABYo AIWBHEMo.

BN 3)SENDURD, all@eBURB, (N2an)dUB, afarial Q(GTZD(O(%OJ%_JO%US @M
9eN20GlaseMmo.
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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6x3=18)

1.  Construct a 2 x 2 matrix whose elements are given by aj; = 21+ A3

305
2. LetA=

() FindA+A'and A —A' 1)

(1)) Express A as the sum of a symmetric and skew symmetric matrices. 2)

) ) 12 4] [2x 4
3. (i) Findxif = (1)
5 6 x
(i) Find the area of the triangle with vertices (2, 7), (1, 1) and (10, 8). 2)
. . _Jkx+1 if x<5
4.  Consider the function f(x) = { 3—5 if x>5
. . lim lim
Find fi d f(x). 2
1) Find " . fxjand " . 1x) 2
(i) Find the value of k if ‘f” is a continuous function. 0}
5. The radius of a circle is increasing uniformly at the rate of 3 cm/s. Find the rate at
which the area of the circle is increasing when the radius is 10 cm. 3)
. 1
6. (i) j— dx = . 1)
RS
X
(i) Find dx 2)
I 1+ x2
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1 2)®@8 8 Q190 €a1ByEBSEIG3 a@o®méslelle 6 af)ANATIM DOVOOAH ).
3 capod afloo. (6x3=18)

@RoWEBUY ay; = 2i + j @R)@c1m@s allwamI@3 630) 2 X 2 6aSlaaV M@z 6e)d:. 3)

3 5
A= L J @O

(1) A+A, A-Aqgarial &ene)allslen)d. 0}

(i) A apan eaElamlom 80 allagle  easleailed@pe UGl avlagle

ODESIHIVICRW]o @)HWIW af))®). 2
' 2 4| [2x 4
(1) ‘ 5 1 ‘: 6 @RYWIM3 x 63 aflel Hene)a 1S1He)d>. 1)
x

i) (2, 7), (1, 1), (10, 8) aparlal MeisHs0lges (GeHemadond aloalsal

&NB)af1S106). 2

f) = { kx+1 x<5 functi g
x) = 3r_5 x>5 CDIDaBdBo (function) a1@lweMIBe)H>.
. li li
(1) . ins_ f(x), X inS + f(x) agyavial &eng)ailslen)ds. 2)
(ii) ‘T af)M®@ HNEIMHNAUTV aNoWaHM @RYeMESI@3 k @es afler &06m . §))

80} QANEOTIOP @Yo 3 cm/s oM CMOGITI  AIBRUI|)OD0MEIGlHN)M).

ayEmoon @oe 10 cm  @YDIEMIB  aloa|gal  AIBRLleMI  C®OI®

&6n8)allS|ae)ds. 3)
. 1
i) [ode=_ (1)
(11) I al 5 dx »ene)a ISlene. 2
1+x
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7 Leta=1+3j+7k,b=71 —-j+8k
(i) Finda - b 1
(i) Find| b | (1)
(iii) Find the projection of @ on b. 0}

6 5 7
8. IfP(A)= —,P(B)= —andP(AUB)=—
) 11 ®) 11 ( ) 11
(i1)) Find P(A/B) 1)
Answer any 6 questions from 9 to 16. Each carries 4 scores. (6 x4=24)

9. Letf:R — R defined by f(x) = 1 + x?

(1) Find f(2) and f(-2) (1)
(i1)) Is fone-one. Why ? 1
(ii1)) Show that f'is not onto 2)

10. Match the following :

A B
@) sin’! Gj @ - )
(i) tan!' (=1) ) 2?75 1)
(iii) cos™! (%j (©) % o
(iv) sec! (-2) @ = (1)
© -
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7. a=i +3§ +7ﬁ, b=71 —3+81§ @R)WOT3
(i) 2 - b @melslens (1)
(i) | b | @me)alslon)s (1)
(iii)) @ A Mlam)e b CRIGES O IBBAUM BeTR) 1S109)0. @

8. PA)= ﬁ, P(B) = k2 and P(A U B) = 7 @RYITI
11 11 11
(1)  P(A N B) a6ere)ailslon)s. 2)
(1) P(A/B) &6eng)ailSloe)d. 1

9 2)®@3 16 Q190 ¢a3iIBSEIM «Bo@BILNe 6 AfINOTIM DOMOHAY) ).

4 capod aflo.. (6 x4=24)
9. f:R—>Ragamo f(x) =1+ x? ag)an mldalailafldlaenam).

(1) 1(2), f(-2) agarial sene)allslen)d. 0}

(if) faIed-a1ed @RYEEMO ? af)TMEB06MNE ? 1)

(iii) fe306M s) @RELIAMM OGSV D). 2)

10.  Gal@)alS] Gal@He)D

A B

i) sin! Gj @) _T” M

(i) tan!(-1) ) 2%: 6))

(iii) cos™! (%j (©) % )

(iv) sec! (=2) @ g e))
© -
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11.

12.

13.

14.

15.

16.

3 -2
IfA=

4 -2
(i)  Find A2

(ii)) Show that A2—A+2I=0

Consider the function f(x) =x2 +2x -5
()  Find f'(x).

(i) Find the intervals in which f(x) is increasing or decreasing.

1

1—x2

dx

1
(1) Evaluate : I
0

(i) Integrate x sin x w.r.t. x.

2

Find the area enclosed by the circle x? + y? = r2 using integration.

2 3
(1)  The degree of the differential equation [%] + (ﬂj =0is

(@ 0 (b) 1
() 2 (d 3
(i1) Find the general solution of the differential equation

=) 14y

Find the shortest distance between the lines :

A A A A A A A A A A A A
T=(i+2j +3k)+M(i -3j +2k)and T =(4i +5] +6k)+u2i +3j + k)
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11.

12.

13.

14.

15.

16.

3 -2
A={ }m@oaﬁ

4 -2
() A% ®eme)ailslens. (2)
(i) A?-A+2I=0 ag)an oS DE6)5. ?)

f(x) = x2 + 2x — 5 ag)aM aBdBo (function) a1GWEMHe)H:.

() f'(x) >ee)aSlens. 1)

(i)  f(x) DMV OalgAN®)o. 3)
01

(1) J dx &»ee)allSlee)s. 2)
0 1— )Cz

(i)  x sin x OM x @RYWIOABH NWEUNY 21D 2)

DHBEUNHD Dalc@IUlafx? + ¥ =1 af)aM AYEDMOTOG al0a B0l ®ene)alSlee)d. (4)

2.)? 3
(1) (d yJ + [gj = 0 a)a» Wlan0BaH @3 TLACIS O3 AWl

a2 ) \dx
(@ 0 (b) 1
) 2 @ 3 @

(i1) % =(1+x?) (1 + y?) af)am AWlan00dat @3 TVAAID YOO Hald®)alBla00o

OGN . A3)
A A A A A A
r=(i+2j +3k)+A(i -3 +2k),

A A A A A A
T=@i+5]+6k)+uRi +3j+k) @)

o)W QIOBHUWBBH NSVILNHS aBYQI G060 BRDELI0 HeNE)a 1S106)0.
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Answer any 3 questions from 17 to 20. Each carries 6 scores. B x6=18)

17. Consider the system of linear equations :

3x-2y+3z=38
2x+y—-z=1
4x -3y +2z=4
(1)  Express the system in the form AX = B. 1
(i) Find Adj A. 2)
(ii1)) Solve the system using matrix method. A3)
. . dy . )
18. (1) Find ™ if 2x + 3y =sin x 2)
. oo dy
(i) Ifx=at*; y=_2at, find —. 2)
dx
dzy
(ii1)) Ify=2sinx + 3 cos x, prove that — Ty= 0 2)
dx
19. Solve the Linear Programming Problem (LPP) graphically : 6)

Maximise Z = 3x + 2y
subjectto x+2y <10

3x+y<15

SY-551 8



17 2j@@3 20 190 €216l ago®®slele 3 af)INOTIN 2OMOOAI®)d:.

6 capod afl®o. (B3x6=18)
17. 3x-2y+3z=8

2x+ty-z=1

4x -3y +2z=4

o)l el VA0, ETBUD alBlWEMIBe) .

(1)  aqvaadEmes AX = B af)an 0)aI@3IG3 af)9)@)b. @
(i)  Adj. A ®ene)ailslon)m. 2)
(iii) ONESIBHIV AW DalEWIUT2] TVAAIIDIFBRIOS AlBla0I®0 B>061N):. 3)
. . dy
18. (1) 2x+ 3y = sin x GRQIOG3 . &NB)af1S1H6)d. ?2)
. o dy
(i) x=at, y=_2at @@aamsaﬂmé&a &8 llSleed. 2)
42
(i11)) y=2sin x + 3 cos x @XQI@3 dx_z +y = 0 ag)m) 6 Sl 06). 2)
19.  19a0 ©alcoUila] ellTMIA GrI1oWoAER (100Mo alBla0BlBe)M : 6)

Maximise Z = 3x + 2y
Subjectto x+2y <10

3x+y<15
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20. (i)

(i)

SY-551

Given two independent events A and B such that P(A) = 0.3 and P(B) = 0.6
(a) Find P(A and B) 0}
(b) Find P(A and not B) 1

Bag — I contains 3 red and 4 black balls and Bag — II contains 4 red and 5 black
balls. One bag is selected and a ball is drawn from it and it is found to be red.

Find the probability that it is drawn from Bag — 1. “)

10



20. (i)

(i)

SY-551

A, B agyarilal osne’ gnadasleniadanad snaliaqiadd @ryem. P(A) = 0.3, P(B) = 0.6

@RI
(a) P(A and B) &eng)ailSlen)a 0}
(b) P(A and not B) a6re)ailSlee)s 1

quefl-I @@ 3 analajo 4 0o al®BHUB Qeme. aveil-1l @ 4 aljalajo 5
SH0Ja|lo alNHUB DNe. B0} TV GENTNS)ED BGRGIG3 MM B0} Al
a)S)ENIM). @@ al)0la| @RWIO)M). af)BHIG8 @@ aqvemil-1 @8 mlany

@RH)QAIOMIBH TVOWD BHENE) 15186, C))
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