N — §-2227

SECOND YEAR HIGHER SECONDARY
SAY /IMPROVEMENT EXAMINATION, JUNE - 2023

Part — 11T Time : 2 Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 60 scores

e N

General Instructions to Candidates :

e Thereisa ‘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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Answer any 6 questions from 1 to 8. Each carries 3 scores. (6 x3=18)

1.  Construct a 2 x 3 matrix A = [aij] whose elements are given by a = 2i +]. 3)

2. Examine whether the function f : R — R defined by f(x) = 3 + 4x is one-one, onto,

bijective. Justify your answer. 3)

3. Find the area of the triangle whose vertices are (3, 8), (-4, 2) and (5, 1) using

determinants. 3)

4. Examine the continuity of the function f : R — R defined by

x+2 ifx<1
f(x)Z{x_2 x> 1 atx=1 A3)

5. Find the intervals in which the function f(x) = x> — 4x + 6 is
(1) Strictly increasing

(i1) Strictly decreasing 3)

6.  Given two independent events A and B such that P(A) = 0.3, P(B) = 0.6. Find
(i) P(AnB)
(i)) P(AUB) 3)
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1 2)®@8 8 60 casiMSEIad oBo®BIENe 6 Af)INOTIM PODMOORY)®)d>.
3 cmpod aflow. (6 x3=18)

L g= 21 + ] @Ry SHOMES flwo A = [aij] af)M 830} 2 % 3 eAGSIBHTV MR H6)d. 3)

2. f:R — R @ aldqjaNe9ealg f(x) = 3 + 4X af)aIM aDotiau@d QIENM3-a16nd, 6306MSs),

BOMURBSIAL af)aVIA! @RYEEMO ? AVARMLHO). 3)

3. B, 8, (4, 2), (5 1) apavdlaa meidrB @@ (@IEHEMOTIONR  alda|sal

WlgAAIMAFAV Ralcouilaf denelallSlen)d. 3)

4. {:R - R-@8 dfldq)aileoeals

x+2 ifx<1
f(x):{x—Z ifx>1

A afoWau@ x = 1 af)aM GaIWGGE  HMEMHOIY @RYEMI  af)aN’

al@lcUodWl B9 . 3)

5. f(x) =x*> —4x + 6 af)aD aNoWer @
1)  daglel ad@ladlowy”
(i) Edlagel all@laflowy

@RYM)AM NABROAUBAV BHeNe)allS1He) . 3)

6. A ®@p B w)p ome gadauflenidad snmaiadiaud @rem. :ste® P(A) = 0.3, P(B) = 0.6.
@RI
(i) P(AnB)
(i1) P(A U B) agarial a6ne)allSlon)s:. A3)
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7. Find the vector equation of the line passing through the point (1, 2, 3) and is parallel to

%
the vector 31 +2 j— 2K 3)

8.  Find the angle between the vectors

T_27+3Rand37 - 2]+ K 3)

Answer any 6 questions from 9 to 16. Each carries 4 scores. (6 x 4=24)

9. Consider the vectors

() Finda+b
(i) Finda-b

(1i1) Find a unit vector perpendicular to both a+band a-b 4)

10. (1) LetR be a relation in the set {1, 2, 3} defined by R = {(1, 1), (1, 3), (3, 3)}. Then

the ordered pair to be added to R to make it a reflexive relation is

(i1) Check whether the relation R defined in the set A = {1, 2, 3, ...... , 14} given by

R={(x,y):3x—y =0} is reflexive, symmetric and transitive. 4)
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7. (1,2, 3) a)M Gald@Fle)es &HSaN) Caldd)Inm)o 37 + ZJT)— 2K af)aM OAUBSAM’

TLAMNEANRIVIFBH AUCWIANS OAUBSE TVAAUIDYo KHENEJANSIHE)B:. 3)

> VAT L7 .7 « “
8. 1 -2j+3k,31 -2j+ k ag)a7il ©QI550)3:08 @288 ¢B:06M8al denejallSlend. (3)

9 2)®@3 16 A6 ¢a10B83BSE08 aBO@BIES 6 ag)ANATIM DCNODAGL®)D>.

4 capod aflo. (6 x 4=24)
%
9. a=31+2j+2k
%
gz?+2j—2§

af)TSl @ENE) IAUBHSNBUB BN B>
(i) a+ b 3618 N1S106)) .
(i1) a-b BENB)af1S1B9) .

(iii) a + b ,a - b o)Wl EMBIOAIBSO)BHUBEN0 LloNIAIW B30} WY’ HAIMSA

B3N8 IS B9 . “)

10. (1) A={],2, 3} apam eavglad afldg)ailaflges 8o} dleelauad R = {(1, 1), (1, 3), 3, 3)}
oM. R agyan diceianad  dlalsbtilal’ @@ m@ln’ 9udea]Scomeme

(HNGE0S] @RY6M.

(i) A={1,23,..... , 14} apam eavdloel 83} dlealauad @ysm’ R = {(x, y) : 3x —y =0}
oo dleelaud, dlaogasmdlal  afleagls, Gomdmiglal @ryesmo  afan’

al@lGUIUSIHN) M. 4)
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11. (1) Write the order of the differential equation

2 2
d—z-l-x(gz) —yngZO

Xy dx2 dx
. dy  1+y?
(i) Solve: o 1 4)
Xy
12.  Using integration, find the area enclosed by the ellipse 2 + b2 = 1. 4)

13.  Express the matrix

2 2 4
A=| -1 3 4 as

1 -2 3

the sum of a symmetric and a skew symmetric matrix. “4)

14. Find the shortest distance between the skew lines

t=(G+7)+2(7-7+%)

T=07+7-%)+u(3T -57+2K) )
15. There are two bags. First bag contains 3 red and 5 black balls. Second bag contains

2 red and 6 black balls. One of the two bags is selected at random and a ball is drawn.

If the ball drawn is red, what is the probability that it was from the first bag ? 4)
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11.

12.

13.

14.

15.

2 2
&y (QZ) -y %xz = 0 af)aM Wla00MBau}i@ TVACISIONONE B30BWA

ORE R e
af)®)®).
1 +y?
(1) al@la00®o KOs :%xzzl—ﬂ%. “)

2y L . .
) + - 1 a)am ag)efla]ov’ aleio £21Q)aM EINOBING alda|80l HABEWau 3
DalCWIUla] 306 4)

2 2 -4
A = [1 3 4 ]@T@@O«f’o’ A 00 &80) MomEld oaglaHTIag®p apy)
1 2 3

M0 Sld; OAESIBHMIO G0 @RIV af))®)d. “)

t=(G+7)+2(7-7+%)
T=07+7-%)+u(37-57+2K)

oAl aDY) AUOBUE ®LNSS aBQalle aIGI® @RDEIo B06M)M:. “)

M8} NI BANIAOBD MNINUA@ 3 al)dlajio S HOJjaflo alMHUB DeNe.
MBOAG DT NIAUAEE 2 al)0laflo 6 B0)allo alM)HUd DENE. M. NINNBEIES aflaNne
&0} NI 0O3Wo BRI HMOHEITINS BN TIM) GUdaHo @I UGS WMo B} IR
af)SIENAN). DD ald® BO) al)0la] alTNIOMBIT @R aldD BANIAOGVD) NIIUIIG3

MANIRHOMSBS cgcojomjmﬂeﬂgi DHENBNIHN) . ()
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16.

17.

18.

(i) Find the principal value of sin"1(1%).

(i) sin! (sin x) =x is defined on
(a) xel[-mw2, 2] (b) xe][0,2n]
(c) xel0,x] (d xe(0,mn)

(iii) Find the value of sin! (sin 27/3).

Answer any 3 questions from 17 to 20. Each carries 6 marks.

1
(1) Evaluate j (2x+3)dx
0

. 1
(i1) Integratej 21 t2 dx.

/2
\/cos x

iy Evatre | =g
(ii1) Evaluate o5 x 1 /sin x
0

Solve the system of equations using matrix :

2x -3y +5z=11

3x +2y—-4z=-5

xty-2z=-3

S-2227 8
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16.

17.

18.

(i) sin !(%2) 8 (alaBala @B Q0ely) @:06m)@:.

(i) sin! (sin x) = x af)aN® VBQJa NaldlEM@’

(a) xel[-mw2, 2] (b) xe][0,2n]
(c) xel0,x] (d xe(0,mn)
(iii) sin"! (sin 271/3) 03 afler @00m)d. 4)

17 2)®@3 20 2190 ¢a1033mS108 aBO@B:IEI 3 af)dNOTIM DOMOO AN @)d>.

6 capod aflo. 3x6=18)

1
(1) j (2x +3) dx ©ag aflel &ene)a ISae)d».
0

. 1 .
) | e roews

/2
(111) j COS - dx 63 aller @ene)alsles)ds. (6)
\/cosx+\/s1nx C@ } }

21}0IOS OGS TINEENAN  AVAUIBIEBUBED  OASIHTV DalGWIN| alBla0d®o
306N :

2x -3y +5z=11

3x +2y—-4z=-5

x+ty—-2z=-3 (6)
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d
19. () Findqrifx? +xy+y? =100

(i) Find the rate of change of area of a circle with respect to its radius r when

r=>5cm. (6)

20. Solve graphically :

Maximize Z=>5x+2y
Subject to x+y<50
2x +y <80
x>0

y>0 (6)
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) d
19. (i) x?+xy+y?>=100 Gremescd axz BeNe)allSlan)d.

(i) @»®or =35 cm @RYMENIIRB 830) TABHSON alda|8al®d QIE)IM KQEIeN]

MG @Yo ‘I’ HM GERSITVOIMAIBEI HEMBNIBN)B>. (6)

20. 1220 QAIO2] al@la0d®o 36N :

Maximize Z=>5x+2y
Subject to x+y<50
2x +y <80
x>0

y=0 (6)
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