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

Part — 111
MATHEMATICS (COMMERCE) Time : 2% Hours
Maximum : 80 Scores Cool-off time : 15 Minutes

;- )

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 7. Each carries 3 scores. (6 x3=18)

2x—1

1. Consider f: R — R defined by f(x) = ,xeR
(1)  Show that f'is one-one and onto. 2)
(i) Find the inverse of f. (1)
2. (1) IfAisa3 x3 matrix, then |adj (A)|= . (1)
@@ [A] (b) |AP
© |AP (d) 3[A]
(i1)) Construct the matrix A = [aij] of order 2 x 2, where ay; = 2i —j. 2)
3. (O @By'=__ . )
(a BlA! (b) A'B!
(c) BA (d) AB
. x 2 6 2
() If = , then find the value of x. 2)
18 «x 18 6
) ) ) kx+1, x<5. )
4. Find the value of k if the function f(x) = 3 is continuous at x = 5.
x-5,x>5

3
5. Evaluate I x dx as the limit of a sum.
0

6.  Find the area under the curve f(x) = x> from x = 1 to x = 3 above x-axis.
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1 2@ 7 190 ¢aainElad age@®Ie)e 6 of)IPODIM DOMOOAN)®)d:.

3 cmpod aflowo. (6x3=18)
1. f:R—R @ adalallaflg8s anowauad f(x) = 2 1 , X € R aldnen09)s.
(i) fa0)0en-a1en afoWaH Mo BIMS) aNoWaH Mo @RYHENAN DSV B ). )
(i) fead eaBEAIYaV BHoeM)d>. (1)
2. (1) As0)3 x3enslaaveryesmslad | adj (A)|= . (1)
@ [A] b) |AP
© AP d 3]A]
(i1) a; = 2i — j GRyGOmEnallwoe 30} 2 x 2 daElgy A = [aij] M@l H6)d>. 2)

3. (@) (AB)'= (1)
(a BlA! (b) A'B!
(c) BA (d) AB
. 21 16 2
(i1) 18 = 18 6 @RS X 63 Allel B306M)d. 2)

kx+1, x<5 . "
4 f0=13,_5 ;=500 afoeudd x =5 @3 SHMEAMHOINL @RWIES k es aflel

BTN .

3
5. efldlg®2an’ag) ave @ochq»ouﬂgJ x dx 603 aflel #06m)d.
0

6. f(x) =x? apam &B0NOM alaiesEs x 6 allel 1 M)®@3 3 Aeowss coVoTIad

a10a B0 X-@B1R) SHIVITVIMN )RS @3 af) (HQIOENAN H06M)dh.
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7. Consider the straight lines :
- .
r =(3i+2j—4k)+ Al +2j +2k)
%
r = (5i—2k) + p(3i +2j + 6k)

Find a unit vector perpendicular to both the lines.

Answer any 8 questions from 8 to 17. Each carries 4 scores. (8 x4=232)

8 (1) Risarelationonaset A={1,2 3} given by R={(1, 2), (2, 1)}, to make R a

reflexive relation. Which of the following elements should be included ?
(@ (1,1),(22) (b) (1,3),(2,2)
() (1,1),(2,2),3,3) (d) (2,2),6,2)

(i) If f(x) = 8x and g(x) = x% find g(f(x)) and f(g(x)).

. . . -1
9. (i) Find the principal value of tan"! (—j .

NG

(i) tan'x+tanly=

1 1
(iii) Show that tan! - +tan! 3 =tan ! =

2 -3 5
10. Consider the matrix A=|6 0 4
1 5 -7

() Find|A |
(i) Find | adj (A)]

(i) Find the value of | 2A |
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7. T =(Git2—4K)+AG+ 25+ 2K), T = (5i—2k)+ u(3i +2j + 6k)

o) HOLIM AU alBIVENIIB9H. DD EENE HORIM)NHUBEN] LIo6NIAIW 630) W)’

OUBSA 306>

8 2)®@8 17 2160 ¢a1083BSE108 aBo®B1E10 8 g INOTNM DONOOAYIG) D>,

4 (z%)oc& aflore.

8. ()

(i)

(i)

(iif)

10. A=

(i)

(it)

(iii)
S-2255

(8 x 4=232)

A =1{1, 2, 3} apam eavglee! 80) dleelanad R = {(1, 2), (2, 1)} @p®oad R

olagatilal dleeleuad @Ry?08 @Y 6d0S)TIICISNMAIRIT AGO®IOES)

@RoUIETIBUD @S] DU |S)BMEMo.

@ (1,1),2,2) (b) (1,3),(2,2)
© (1,1),2,2),6.3) d (2,2).6,2)

fx) = 8x3, g(x) = x% @RyWI@3 g(f(x)) , f(g(x)) ag)aMial 306 .

tan~! [_—lj oS (MBI |G QIOLIY 306N,

NG

tan'x+tan !y =

1 1 2 o
tan! — +tan! 3 = tan! 5 oM 0@ 56 .

7

2 -3 5

6 0 4 | oD anESldhav al@lWemlee)ds.
-7

| A'| 3:06mM).

| adj (A) | 8060

| 2A | @yes afllel &:06m)d.

(1)

)

(1)

(1)

2)

2)
(1)

1)
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11.

12.

13.

14.

15.

16.

17.

) . dy .
i Find — ify=logx, x> 0.
® o, [y=log

(i) Verify Rolle’s theorem for the function f(x) = 2x* — 12x + 1 is [2, 4].

2 2
3

Find the equation of the tangent to the curve x 3 +y 3 =2 at the point (1, 1).

Evaluate the following integrals :

Q) J' 2x dx

1+ x>

.. 1
R Feremrts

Find the area of the region bounded by the two parabolas y = x* and y* = x.

. % . . % . .
Consider the vectors a =51—j—3kand b =1+3j -5k

%
() Finda-b.

- -
(i) Find the angle between a and b .

Find the shortest distance between the lines :
%
r =(1+2j+3k)+ A0 -3)+2k)

= (4i + 5§ + 6k) + u(2i + 3j + k)

Consider the probability distribution of X.

X 0 1 2 3 4

PX) | 0 | k |2k |2k | k

(1)  Find the value of k.
(il) Find P(X<3)
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11.

12.

13.

14.

15.

16.

17.

(1) y=logx, x>0 @RwId3 % 3061 . (1)

(i) f(x) = 2% — 12x + 1 af)aM afoWau® [2, 4] @ GOIBAV GWOe VOBIWICEM?
af)IMM al@1GUDIUN B))d. 3)

2 2

X3 +y? =2 apan adala@d (1, 1) e calnlddlenss somdzaflond e auad
06N>

21)016S OH0S)OTTBAN HABWENBHSOS allel @06M)d

0 [ M
(i) [ dr @)
Vx?+2x-3

y =¥, y? = X a)al ddanadasisolenss eonomilan aloal8al @0em .

%
; =51—j -3k, b =i+ 3j-5kaparl &a10)3H0B alBlWaME)H>.
- =
(1) a - b ®em)d. 1)
- -
(i) a, b agavial ®zlEnss GB30eMBAL 3:061M)d:. 3)

21)016S @SB HOLIN)HUB ®lL)N8s cardBFAY WALV @06 -
%
r =@{+2j+3k)+Al-3j+2k)

= (4i + 5§ + 6k) + u(2i + 3j + k)

a1)016s @5 X 63 catasmisnileligl aslavslnigeuad aidluemles)d.

X 0 1 2 3 4

PX) | 0 | k |2k |2k | k

1)  koesafler 3:06m)d. 2)

(1) P(X <3) a06m . 2)
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18.

19.

20.

21.

22.

Answer any S questions from 18 to 24. Each carries 6 scores. (5 x6=30)

Q) {x oy 2} - F 2} find x and y, @)
S5+x 8 6 8
I 4 -1
(i) Expressthematrix A=| 2 5 4 | as the sum of a symmetric matrix and a
-1 -6 3
skew symmetric matrix. 4)

Solve the following system of equations by matrix method :

3x-2y+3z=38
2x+ty-z=1
4x -3y +2z=4

(i) Find the equation of the tangent line to the curve y = x> — 2x + 7 which is
parallel to the line 2x —y + 9 =0. 3)

(i) Find the maximum profit that a company can make, if the profit function is
given by P(x) = 41 — 24x — 6x°. 3)

(1) Find the order and degree of the differential equation :

a>s)  _(dsY
(dt—zJ +3[EJ +4=0 (2)

(i) Find the general solution of the differential equation x% —y=2x. 4)
(1) IfA(l 2,4)and B(2, -1, 3) are two points :
9
(a) Find AB. 1)

9
(b) Find unit vector along AB. 2)

(i)  Show that the points with position vectors 2i + 6j + 3k, 1 + 2j + 7k and 31 + 10j —
k are collinear. 3)
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18.

19.

20.

21.

22.

18 2)®08 24 Q160 a3 aBO®BIEN S af)IFROTIM DOMOOAN)®)D.

6 capod aflo. (5 x 6=30)
0 x+y 2| |5 2 PN ?)
i = X, .
s+x 8| |6 87 3
1 4 -1
i) A=|2 5 4 apaneaglamieom 8o) ieasld oaslamniame apy
-1 -6 3
e aEld oaESlSHIIORWo @)W af)e)® ). “)
@aiges aguo  80a0  EHUMBATONNG  alBla0de  OASIHIV  HACTHAL’
Da1CWIUTla] B3:06MM)d: :
3x-2y+3z=38
2x+ty-z=1
4x -3y +2z=4
(i) 2x -y + 9 =0 af)a 661NN al00eItd @RpIgEs, v = x> — 2x + 7 af)am
HB0flend s00322220816103 DG B H06M):. 3)
(i) 80} HMNIATWPS ¢@1dadlq atoau®@ P(x) = 41 — 24x - 6x° @R)WITCI @Y
SHNUTED DENBISHIB aIQIAM alEAAUUS LI0@0 OGN 3)
2
. [d%s dsy’
(1) 2 + 3 m t 4 =0 oI AWleOMBaH @ DEHIHOG B0GWO)0
t
AWl(W)o &M 6. 2)
(i1) x% -y = 2¥ o) WlnnmBauy@B MNEMIHOM RMOGI HAVOLIaHA
306N >. 4)
(i) A1, 2,4),B(2, -1, 3) a)amlal 068} CaloWFHBOWIMI :
9
(a) AB ®06més. 1)
9 0 ~
(b) AB w)es @)eilg eaIsSd 506, )
(i) 21+ 6 +3k i+ 2+ 7k 31+ 10j — k ag)aril ©atoqVlaxd sHaIdHesYilee!
Cald@ U3 O BHOLNTI®A calda)B800MaN d@SEIVE9)H>. 3)
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23.  Solve the linear programming problem graphically :

24, (i)

(i)

S-2255

Minimize : Z =-3x+ 4y
Subjectto: x+2y <8
3x+2y <12

x>0,y>0 (6)

E and F are two events such that P(E) = 0.6, P(F) = 0.2 and P(E w F) = 0.68.
Are E and F independent events ? 2)

There are two identical boxes. Box A contains 7 red and 3 white balls. Box B
contains 4 red and 6 white balls. One box is selected at random and a ball is
taken from it. If it is found that the ball taken is red, what is the probability that
it is taken from box A ? “4)

10



23, o@aiges elldlead ca1dwdtllot) ¢nIdmMio (N0 DalcIUla] alBla0d00 HOEMd |
dlddlesaay’: Z=-3x+4y
qLMIRBHS'S) . X +2y <8
3x+2y <12

x>0,y>0 (6)

24. (1) E, F gna1 esne) enalagiagoeeman)e H)soem P(E) = 0.6, P(F) = 0.2, P(E U F)
= 0.68 apan)o @aMlaleamam). «h@lad E, F gnal snmdarloaiadad’ snaiad) @3

@RYGEMI af)aM aldlGUOIUIEe)d:. 2)

(i) BCO CaldHLIWBH OMEIOAISIHUB OSRGIM Oalgl A @3 7 21)01aM al0E))d:8)0
3 00I8)00) alMd8le 96ME. B a)an 6aiglll@d 4 anaian almadgie 6
AT al0ENGHSINWMSBB®.  OOMWAIW] B0) Salgl SO GRGIG3
WMo B0} Al afS)EMAN]. HD aldD 2NAUANMINEMEIG3 @R al0D

af)SIBD® A af)IM aIFIVIE3 AAANIBIMIBH ATVIWLD 361N “)
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