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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2020

Part — III
MATHEMATICS (COMMERCE) Time : 2% Hours
Maximum : 80 Scores Cool-off time : 15 Minutes

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 iri the aniswer sheet itself.
Malayalam version of the questions is alsc provided.

Give equations wherever necessary.

Electronic devices except non-progranimable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 8. Each carries 3 scores.
1. (i) Form the 2 % 2 matrix A = [aij], where aj; = 1—]

(i) Find: A’

1
2. (i) The principal value of sin™! (7) is

A

T
@ 3 (b)

oA

© % (d

(i1)) Find the sum :

(a) sin™! (%) + cos™! (%)

3. () Ifz_1>=2?+]A—l/2,_b)=/i‘+2?+i;\aretwovectors,thenﬁnd|Z|and|_b)|
(i) Finda-b

N
(i) Find the angle between 4 and b.

4. (i) Find the value of x if tan™! x =%
(i1)  Show that

—1 i + —1 l _ -1 l
tan 11 tan Y tan 5
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1 2)®@8 8 Ao ¢a133BSEB ago®méslene 6 aIPOTIM DOMA af))®)d>.

3 capod all@o. (6x3=18)
. () a; = i—] @RGOmMENAWo 80) A = [a;] egyom 2 % 2 201V MR B9). ?2)
(i) A' @M 1)
)
: . 1 .
2. (i) sin’! (7) o3 (ladala]@d alleiosm. 1)
T T
(@ 3 ) ¢
T T
© 3 @ 3
(i) @)D BN :
) 3
. 1 1
a Sin |~ CosS |~
@ sin () eos 3] ®
_ 1 X
cos! |5 |+cos! |3
® cos?(3)+cos (2] (1)
3. () a=21+ 3\ - ﬁ, b=7< 2? +k af)aMIQI OME" HAUBSO)HHUB BRI | a l, | b |
af)aMal G061 1)
(i) @b ehene)allloms. 1)
(iii) a, b af) DU SSVISVILNS 2H0amMBAI BHeNE)a lS1He)d:. 1)
4. (i) tan'x= g @RWO@3 X-0 flel &ems)a 151090 a
i) t ‘1l+t ‘]l—t a1 ) o] 2
(i) tan 11 T tan” 57 =tan 5 e 6@S 009 2)
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5. The cost function for the production of x units of an item is c(x) = 12 x?> + 5x + 6. Find

the marginal cost when 500 items are produced. A3)

6. Integrate the following w.r.t. x.

) 1
()R — (0))
etarfl X
(i) 772 ()
7. (1) The number of straight lines passes through (1, 2, 1) and parallel to the vector
27+ 3? +kis .
(a) one (b) infinity
(c) two (d) none 0}
(i1)) Find the equation of a line passing thiough the point (1, 2, 1) and parallel to
25+ 3JA +k in both vector and Cartesian forms. ?2)
8.  Find the probability of getting the number 5 exactly twice in 7 throws of a die. A3
Answer any 8 questions from 9 to 18. Each carries 4 scores. 8x4=32)
. R B . .
9. (i) Express the matrix L—l 5 |as the sum of a symmetric and a skew symmetric
matrix. 2)
. . la bl. : . atb
(i1)  If the matrix c d]isa skew symmetric matrix, find the value of crd 2)
SY-51 4



5. 80) (@IC®id DeialdMo, X cx»gmﬂg“ MBAE90MB  @RYAIVDYNOW @oe;oggg aNoNaH
c(x) = 12 x> + 5x + 6 @M. HD B@3a|MMo 500 WeMIg Mdelsniemiowss nodeAma

CHOTV HEMNABNIHN . 3)

6.  2)QIOS HBIS)OBIBIBHN)AMNAI X BRHYWIONIBS] DABEWNQ a1

1

0 132 (1)
etan_1 X
(i) 1772 )

7. 1 (1, 2, 1) enes &samGaldd) M@)o 2+ 33\ + ok ) OHAUBHSOIM

VAITNOANNOW COUDHB)OS a@)%o

(a) &m (b) @M
(c) e (d) < eamyailey 1)

(i) (1, 2, 1) agyam enilm)ailenss &HsanNGalod: M@)o 27 + 33\ +k af)aM OAIBHSAIM
LAOMMOONAOW B0} CORIWIAS  AAUBSA  ALAAVGIAI  BHOAGlaH D

aLAOG QYo HENBYAISIHN)D. )

8. 80) 860 7 (a10QIdle af)NIIETUOUB 5 af)IM LAY GHIIR0W] 06M8) (aI10QIUdYo

eIElaM@IMBS ¢oiomimilells] das)a 1Sloe)d . 3)

9 @3 18 210 ¢11035mEla8 oa@o@slello 8 ag)INATIM DOMo af) @)D, 4

¢apod afloo, 8 x4=32)

1 5
9. [71 2J| oM MEIPOM B30 MlanSld,  MESkgleB@lo B0y Y TVlonSle;

2SI BW)0 @)HWIW af) 9@} )

b +b
(i) [ 2 d} 80) MUY MVI0N(S]B MI(SIBHTV @RI Ecl+—d s allel & 0emd.  (2)
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10. (i)
(1)
1. @)
(i1)
12. @)
(i1)
(iii)
SY-51

Find the value of k if the function given by

K, if x<2 |
f(x):{ 3, if x>2 S

continuous on R.

Show that the function g(x) = cos (x?) is continuous.

What is the value of f(3) if f(x) = 3x> +x -3 ?

Find the product :

£'(3) - Ax if Ax = 0.02

Using this find the approximate value of £{3.02)

b a
If jf(x) dx =k j f(x) dx, then k is
a b
1
(@ 1 b 5
(o -1 d 2

5

Find J e dx.
0

/4

Evaluate J e* (sin x + cos x) dx
0

2

2

0))

(©))

1)

0))

2



10. (i)
(i1)
1. ()
(i1)
12. ()
(i1)

(ii1) J €* (sin x + cos x) dx-0a3 aflel &ene)a 1510

SY-51

kx?, if x<2

f(x) = { 3 if x>0 O aDoUaHd R-@3 &HeNElm ay @ry@o@3 k-w)es

aillel 3eme)ailslea)d.

g(x) = cos (x?) af)aM afoWaH1B BHENEIMYAV @RI OGSV Be)B>.

f(x) = 3x% + x — 3 ERWOE3 f(3) W)eSs aleivp@am ?

2

2

0))

Ax = 0.02 eresmslad {'(3) - Ax o alleioam ? @Y ailet @alc@ouila]

f(3.02) 603 ag»eB00 allel $eManone)d .

b a
Jf(x) dx =k f f(x) dx @@o@3 k-wyes ailel.
a b

N | —

(@ 1 (b)

(c) =1 d 2
J e* dx &»ene)aflslen)s
0

/4

0
7

(&)

()

(0))

2
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13.

14.

15.

16.

Given that f(x) = x* — 3x + 3.

(1) Find f'(x) a1
(ii)  Verify Mean Value Theorem for f(x) = x> — 3x + 3 in the interval [-1, 1] ?2)
(ii1) Find all ¢ € [-1, 1] for which f'(c) = 0. 1)

In the figure, origin is the centre of the circle and y = x is a straight line. Find the area

of the shaded region. 4)
rY y = "
*<B o Ja¥
(=2,0) N2, 0
vy’

(i)  Write the order and degree of the differential equation :

d
xaxz =x+y 1)
d
(i1)) Solve: xgxx =x+y 3)

(i) Find the Cartesian equation of the plane passing through the points (1, 1, 0),
(1727 1) and (72’ 2571) (2)

(i) Write the x, y, z intercepts of the plane given above. ?2)

SY-51 8



13. f(x) =x* - 3x + 3 agyam @amig)ene.

(@)

(i)

£'(x) @oem)d>. e))

[-1, 1] apam epaddeaieldd flx) = x* — 3x + 3 oD anoaum dlad aloely

@100 YOBIWICEMI )N alGlCUOWIBe)M:. ?2)

(iii) f'(c) =0 @ry@yMaiwoe [-1, 1] enss ¢ @eSs ag)ejo alleidgio dmelailslans. (1)

14, 2al@oP@3 alyem@OTOTR EH(Bo SGlEMl y = X 60) CHEUIDIRIGT. CaHAW §alQ®

Sl Ity al@a|B0I &6eMB)n 151060, “4)
Ay y:‘i
{
X" ff///."a 5
B 0 JA
2.0\, i // (2. 0)
er’
, dy A
15. (1) «x e — X T Y epap WlaN0MWaH @3 DEMHlaHHG B3038Wa, AWl agyamial
). 1)
.. dy
(i) x e~ 5t Y epam a0oi00e,jo MIBWOEMo 6)210))>. A3
16. (1) (1, 1, 0), (L, 2, 1), (-2, 2, =1) agavl enilmieaslenns &»SaN)Ealdd)am

(i)

SY-51
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17. A pharmaceutical company produces 2 types of medicines A and B which requires 2
ingredients C and D. The requirement to produce one bottle (50 ml) each of A and B

are given below :

Max. Availability of
A B
Cand D
C | 20ml | 40ml 3000 ml
D | 30ml | 10ml 5000 ml

To produce maximum number of bottles of medicines A and B, formulate the problem

as an LPP. “4)
(No graph or solution required.)
. . 2 4
18. Given that A and B are two independent events and P(A) = 10° P(B) = 10"
Then find,
(i) P(A/B)xP(B/A) )
(i) P(AuUB) ?2)
Answer any 5 questious iicii 19 to 25. Each carries 6 scores. (5 x6=30)
19. Let fand g be two functions on R given by f(x) = 3 + 4x; g(x) = x*
(i)  Show thai f is one-one. ?2)
(i1) Show that g is many-one. 0}
(iii) Considering the domain and range of both fand g as R*, find fo g (x) and g o f (x). 3)

SY-51 10



17.  &0) 20)am) STl A, B ag)avfl 2 @00 20)am@u3 mil@allamm). aIse 2 @oo
¢210)10d C, D ag)amial eralvoimoem. A, B agarlaiw)es 60600 ¢enioglad (50 ml)

M1A32109003 @RYQIUDYNIW GalD)AUBBIOS GRBAUDHUB 21)AIOS GANVIGBIENAM).

C, D agamlaiyes
A B
ale2001W] e1ey®
C | 20ml | 40ml 3000 ml
D | 30ml | 10ml 5000 ml

A, B ol 20)M) @) fla810S af)eifo al020a1wW] LIElEMMG@IM DY (@1dMo 30}

LPP @@ 0)ale:@109)0. (C))

(LIGaND aIBlan20ERD GRAIVDYAIELT)

2
18. A @} B @} 0one’snadlenladad sn0aiadiagonsman @adissne. @nsoam P(A) =14
4
P(B) =7, @@ ajoies ORH0S) NG SMNANAL B3:061N)>.

(i) P(A/B)xP(B/A) (2)

(i) P(AUB) (2)

19 2)®@3 25 19O €213 @BEIA8 aBo®BIEe 5 ag)gROTIM  2OMA af) ).

6 capod ail@o. (5 x 6=30)

19. f(x) =3 + 4x; g(x) = x* agalal coall® qVoaIP VMATIENSS EME ARDB6IBSI6M

af)BI@3,
(i) fe&0)aed-aied agd3000MaN OGSV ?2)
(if) g, eaml-aIen3 GRYOMIN HMSIWIHN ). 1)

(i) f eBolp g WESV HAWIOHAWM)o cOsmNo R™ @R®l aldlwemla f o g (x),

g 0 £ (x) ag)amlal &eMENIBe . A3)

SY-51 11 P.T.O.



2 4
20. LetA= [ J Then,
5 1
(i) Evaluate det (A)
(i1)  Show that det (3A) =9.det (A)
: 12 4] |2x 4
(ii1) Find x if 5 1 | = ‘ 6 x
21. (i) Differentiate : y = cos (x?)
(i) Ify=e*(x?— 1), show that
dy _dy 2y
dx> dx x-1
1-1 l—I
22. (i) Find the inverse of the matrix |2 1 —3J
I 11
(ii))  Solve the system of equations
x—-yt+tz=4
2x+y—-3z=0
x+ty+z=2
using the above ratrix.
23. If a=i+2j43kandb=27+] —kare two vectors,
() Finda+banda-b
(i) Find (2 +b) % (a — b)
(ii1)) Find a unit vector perpendicular to both a+banda—b.

SY-51
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20.

21.

22.

23.

2 4
A=5 1«;@@0(63

(1)  det(A) @eane)allslen)s

(if) det (3A) =9.det (A) )M OS] B9).

2 4 2x 4
(iii) ‘ ‘ * @RYWI@3 X-6mM alleiran ?

5 11716 «x

()  lanomBarleq Oalgpsa : y = cos (x%)

(i) y=e"(x*- 1) erwomd o2 1 2 OS] B>

1-1 1
() {2 1 —3} o)A OASIHIOG HABEAIGTU. BH261M))b>.
111

(i) MBS HMIHBS HN(SBHAV HaiGOU L] WIGUWOOEMo 61210

x—-yt+tz=4

2x+y—3z=0

x+ty+z=2
T R o “ .
a=1+2j+3k;/b=21+]—kagarlal 0ne e01aesqaV @R)eeme:l @3
. > > 7 v
(1) a+b,a-Db agaril OQUBSOHUB BHeNe)allSlen)d.

(i1) (Z + _b)) X (5) — _b)) BHEMNBNIBN .

-2 >

(iii) @+ b, a— b afMIQIEs EloMINOW B0) @) HAUDHSA BeNB)a ISlae)d.

SY-51 13
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24. Consider the following L.P.P.
Max : z=3x+2y
Subject to
x+y<10,0<y<8 x>0
(i)  Draw the feasible region of the given L.P.P.

(i1)) Find the solution of the L.P.P.

25. A random variable X has the following probability distributicn :

X 10 1 2 3 4 5 6 ‘

—
PX): | k| k+0.1 | 0| 2k | 2k o.2|1\

|

(i) Findk
(i) Find (a) P(X <2) (b) P(X>3)

(i) Find the mean of the random variabie X.

SY-51 14
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24. @96y ®MIalenan L.P.P. aidlnemlea)s

Max : z=3x+ 2y
Subject to
x+y<10,0<y<8 x>0

(i) L.P.P. @95 afflavlniid Gleflad aloae)d.

(i) L.P.P.@)6)S al@lan00@0 &>én8)a flSle)d.

25. X opam  comawo coloyniglend  calomimield  adlavslenijasiad

OISO @lH)aM)

X [0 1 2 3 4 5 6

PX): | k | k+0.1 | 0| 2k | 2k | 02 | k

(1)  k-@es ailer 306m)o
(i) (a) P(X<2) (b) P(X > 3) ag)arial 3Hem&oae)c.

(iii)  eomdawo caloynilglond vvoUEl dhinelallsles)w.
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