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SECOND YEAR HIGHER SECONDARY
MODEL EXAMINATION, FEBRUARY - 2024

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

Maximum : 60 scores

~

General Instructions to Candidates :

® 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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Questions from 1 to 8 carries 3 scores each. Answer only 6 questions. (6x3=18)

3 2 1
1.  Express the matrix A = 0 4 -1 | as the sum of a symmetric and skew
21 3 '
symmetric matrix.
2. (i) Find the principal value of sin™! (— %) 1)
(ii) Find the principal value of cos™! (cos 7?“) )
¥2-1 , x<2
3. Discuss the continuity of the function f(x) = 4 , X=2
2x-1 , x>2

4.  Consider a third degree polynomial function f(x). The figure given below i_s‘t‘hcgraph

of f'(x).
a Y
) 1\/ X'
v
(1) Find the intervals on which the function is increasing and decreasing. )
(ii) Identify the point of local maxima and minima. 80
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1 oymas 8 AUNOWBR  eatoayEBdes 3 aapod ollmaocam. 6 af)apamim’

20DROA)®))cd;. (6x3=18)
3 2 1
1. A = 0 4 af)am th%']@m a0) mien@Ele G)m(slcﬂfmﬂm"gfm;o Midhy)
-2 1 3

MeaESle; em(smﬁmkmgmuo @) BV af)9)®)b>.

. - 1

(®) sin! (— 5) )G (N3N @B QI0LIY BEMAL)S:. m
y 7 | .

(ii) cos™! (cos ?n) a)@HOg (aNaBala|@3 QI0RIY SEMEN0Be) . 2)

x2-1 , x<2
3. =) 4 , x=2apam anoaue] saElmyg) aidlcwwouon).
' 2x-1 , x>2

4. f{x) apam @AM IO GaloSleMOZIW@ afoLIaHM aAIBlWeTlEN®. alaIes
0B0S)OI A9 F'(x) 6 W0l @RET.

“Y .

'3

\_/3 X
&

() ono®oase MIRAaUREINT” aNoWaHB MdEITleE @RANM@ Al lmles

@RHOUAND). _ @

(ii) oensed agla, dldia gamsoanam GaloY U BHOETBOM)>. 1)
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5.  Eval _x-1
auatefx2_4x_5dx.

6. () IfA(l,S5,3)and B4, 5,7) be two points, then find vector AB. )
. . —>
(i)  Find a unit vector in the direction of AB. 1)
; (iii) Which of the following is a vector perpendicular to Xﬁ) ? (1)
A A A A
(@) 15i+20k (b) 15i-20k
: A A
(© -5j d) S5k

7. ) Letf:N-»Nbeﬁmctiondeﬁnedbyf(x)={,xll ;‘:11

Choose the correct answer. | G 1)

(a) . fis one-one and onto.
(b) fis many-one and onto.
(c) fis one-one but not onto.

(d) fis neither one-one nor onto.

(i) Show that the function f : R — R defined by f(x) = 4x is invertible and hence

@)

write the inverse function.

8. A die is thrown twice and the sum of numbers appearing is observed to be 9. What is

the conditional probability that the number 5 has appeared at least once ?
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(i)

(iii)

®

- (i)

x—1
4z _ 5 I HOMRO0)9,.

A(l, 5, 3), B4, 5, 7) apoias oo nmeedd @@odd eniqb AB

DHEMONOHN B>, : 1)
—
AB 0 WROBHUMNHLI B0) @35711]9" 6)0]@(5 B 6)6TBOTO) . (1)
2QIOS OB:05) TGN AUIAG3 AB 06’ £l06nI200 001HB ag@Oem ? )
A A A A
(@ 15i+20k (b) 15i-20k
A A
(c) -5j (d) 5k

f(x) -_-‘{ xil ’ ;C:II agom f: N > N o B0) aNoaHM alBlWETIEe)®.

BIROI DB HDVOETNNSIAND. » Q)
(a) faiend-aiend, Bo6nd S) @RYEM.

(b) feaai-alend, 806m S) @RYEM.

(é) f auend-aiend @REM alGHH 630613 S) @RL).

(d) faend-auend @rg, 6061 S) @RELY.

f:R - R, f(x) = 4x ag)0M afoWauad gnaaIdgmud @ryeemam em@Eulon)m.

@SB’ HABEUYNY aDoWaHB af) ). Q2)

60} HOHA 2 @AM )Gl 003 SIS MVoRIIBBIOS @) 9 cérfgasmcm" DOY).

ARABOMOWEIB  aBQAle  BH0MVOG BO) ®OUMOVBIL 5 &ISOMSS

aerélaen@d Gatoenumiefid) ag@woem’?
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Questions from 9 to 16 carries 4 scores each. Answer only 6 questions. © (6 x4 = 29)

9. Consider the relation R = {(1, 3), (1, 1), (2, 2), (3, 3), (3, 1)} defined on set A = {1, 2, 3},

(i)  Show that R is an equivalence relation. (3)
(if) Find the equivalence classes. 1)
~ | x 3 1 3 10 .
10. (i) Find the value of x and y, if Marpy =2 v 3] @)
5
(i) IfA= | -2 | and B=[2 -1 -3] be two matrices, then find AB. 2)
3

11. (i) The volume of a cube is increasing at a rate of 24 cm>/s. How fast is the surface

area increasing when the length of an edge is 6 cm ? | B 3)

(i) Find the local minimum value of the function fx) = | x|-2,xeR. “n (1)

2 il
12. Find the area enclosed by the ellipse ;—5 + % = 1 using integration.

13. (i) Which of the following is a solution of the differential équation y'—y' =09 ' )

@ y=c+l () y=ex+!
(c) y=sinx+1 (d) y =sin(x + 1)
(i) Find the general solution of the differential equation % = @ . 3)
>
227 - . 6



10.

11.

12.

13,
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9 aymad 16 Uoomes oatosyemBdos 4 aapod olle@oan. 6 apemamiay

20DOOA) @)@ (6 x4=249)
A={1,2,3} apm evgloal ) dlaeiuad R = {(1, 3), (1, 1), (2, 2), 3, 3), 3, 1)}
BN Be)@,.

() R e @apeidmy deciauad @yeama’ om0 (3)
(i) @ayorIday goavawi SHOTBOD) ). ) 1)

(ii)

(@)

(i)

25

(M)

(i)

x 3 1 3 107
= =2 ] @RI x, y of)dlaiwes aflleisud

-2 4 2 =22 y 3
BHEONBOTN ). )
5
A=1-2,B=[2 -1 -3] aqpamls cae oaElGIHB @R@GE AB
3 .
DHOTRODD. @

80) aymieng alygqlo 24 eavdl?/ eavesens’ af) COGAM3 aidasieeyan)
o) BHO)O)B. B80) AUssload afigo 6 eavdl ERWIM paldlmel aloajgaliedd
adeomallend CDOD BHEENBDIND:. A3)

fix) = | x| - 2, x € R ag)aM aDoUianue] 621000 2o aloe! ) oo, - (1)

X2 y? » .
x40 %- = 1 ag)am ag)flgfl6ad a10q|gal’ PAFeWeu® aic@Ily] OMED).

anaies esosoideamaead y' - ¥y = 0 o lane0adauyod

EDCB U] alBlan000 @RYBHOAUMD aB@®6M ? 1)

(@ y=e+1 () y=e**!

(¢) y=sinx+1 (d y=sin(x+1)

2

% = @ af)0 WlaDOMaH@ MLAAGIODNO Hal0®]) alBland®o

SHEITEOTO) 6. ' A3)
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14,

15.

16.

17.

18.
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. 5 A A ' 4
(i)  Find the projection of vector @ = 21 +J on the vector B =23, | 0))

(i)  Find the area of the parallelogram whose adjacent sides are given by the vectors

A

3+]+4kand i - +k. | A3)

Find the shortest distance between the skew lines x;_l = y—__l 1 = % and

(i) If A and B are independent events with P(A) = 0.4 and P(B) = 0.5, then find
P(neither A nor B). 1)

(i) A man is known to speak truth 4 out of 5 times. He throws a die and reports that

it is 5. Find the probability that it is actually a five. - A3)

Questions from 17 to 20 carries 6 scores each. Answer 'on‘ly 3 questions. | 3x6=18)

Solve the system of linear equations using matrix method :

x+2y+z=18

2x+y+z=5

x-3y+4z=3
.. dy :
Find A of the following :
(i) y=+sinx i)
(ii) x=a(t—sint),y=a(l +cost) : (3)
(i) y=x ' )
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15.

16.

17.

18.

227

y = NN
(i) a =214] ag)am m,@(a B’=23’ ag)am gm@dlcejmm 6 pJoRHMT HOTROM)M. (1)

(i) 3i4j+4k, 1~j+k agarfl OUSE0HA AIDEROTIAONM MoBOTAaIIeNY

i8I &:ameom)e.. 3)

x=1_y-1 2z x-2 y—1 z+1

27072 T3 T3 =T com qpy eeeimpedd oaflenge sggaie

BHO6D BRDLIo SHEMENHN) .

() A, B aparl aigied padalaaidaraf maifievd apaname P(A) = 0.4,

- P(B) = 0.5 @@l P(neither A nor B) BHOTBAD) 5. (1
(i) @eou e lad Moal’ @O0 LENE®3 AV AIOWIAN) AT EOY)S. @RGGa.
80} 00w af)dleomEajord 5 @il ag)am’ alo@)IM). LOOAMOGCTHIGE @RI

@RHAUIMBB MVOWID® BHEMASIIBND. 3

17 )o@ 20 AUOOWBS GanBiBes 6 capod allmadcan. 3 aggpeEwlm’

2OMAEDP) D). 3x6=18)

oaEly OGO DalcIUSla] mgmsis 2IS)TNBIENM B8] @S ellaflwod

LA IBBB)OS al@land0o HO6M)d !

x+2y+z=18

2x+y+z=5

x-3y+4z=3

dy
21)QIOS HBIS)OTIBSOIMNAUDNS 5 - HOTRI)>.
(i) y=+sinx )
(11) x= a(t —sin t), Y= a(l + cos t) | (3)
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19.  Evaluate the following :
i) J-e‘ sin x dx
n/2

3
. sin’ x
i : dx
(&) Js1n3x+cos3x

0

20.  Solve the linear programming problem graphically :

Maximise : Z =3x + 7y

Subject to the constraints :
3x+4y <60
x-F y 210
x-3y<-6

x20
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19.  anaies eaosyooidleaimal DEOROTN

(i) f e' sinx dx | 3)
n/2
Gi) sin3 x
- sin3 x + cos3 x dx (3)

0

20. anaies esosylcleam eflmlwid cniowoalew’ GnIdMio Wl DaICUAla)

al®land®o &HO6M)d.

Maximise : Z=3x+ Ty

Subject to the constraints :
3x+4y <60
x+y=210
x-3y<-6

x20
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