SAY / IMPROVEMENT EXAMINATION, JULY — 2022

Part — III
MATHEMATICS (COMMERCE) Time : 2 Hours
Maximum : 60 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 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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PART -1

Answer any five questions from 1 to 9. Each carries 1 score. Sx1=5)
Let R be a relation is the set IN of natural numbers given by R = {(a,b):a=b }.

Choose the correct answer :

1 (2,3)eR (1) @(3,2)eR

(i) (2,2) e R (iv) (6,7 eR 1)

If x € [-1, 1], then sin™! x + cos™! x is . 1)
. 2

Evaluate the determinant ‘ 1)

The slope of the tangent to the curve y = x? at x = 2 is . 0}

The area of the region bounded by the curve y = f(x), the x-axis and the lines at x = a

and x = b is given by . 1

Write the order of the differential equation y[1[1[] + 2y[1[] +y[1 =0 1)

Two non-zero vectors a and b are parallel to each other if

i) a'b=0 (i) axb=0

(iii) a-b=1 (iv) axb= @

Find the vector equation of a line through the point (5, 2, —4) and which is parallel to

the vector 3i + 2j — 8k. 6)

If E and F are two dependent events, then which among the following is correct ?

(i) P(EnNF)#P(E) P(F) (i) P(EnF)=P(E) P(F)

(iii) P(E/F)=P(E),P(F)#0 (iv) P(F/E)=P(F),P(E)#0 1)
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A.

PART -1
1 2)®@3 9 2100WB8 210348 aBo®BleNs 5 af)INOTIM DOMOOAYL®)d>.
1 capod afl@o. (B3x1=5)

R={(a,b):a=Db } a)am® af)gP@ Mot |d@&)0S V620 IN @3 1B ilafldlocam
630} NIMWAEIM. MIOYEBIS)HIAENMM AU NAIWOIVIHBBG) ABO) :

(i) (2,3)eR (i) (3,2)eR

(ii) (2,2)eR (iv) (6,7)eR )

x € [-1, 1] emp@omd sin! x + cos! x @RYDH)OM). §))
1 2

‘ 0 1 ‘ agam aflgdalmadlond afler &oem)d. 1)

y = x* ag)am &Baflod x =2 ael ayducoaiw)es aldlol @YY, @

y = f(x) a0 BBalp; X-@oaHA0; X = 8, X = b o)l CoaIBHBOLI)0 21)96a]SIElee)m
Celhlmllly oJ(O%_J@O_IV @RYH)aM). 1)

yH OO0+ 2y00 + y[ = 0 ag)an AWlaD0MBaH @3 EDEHInHOHF 630BAA ag) 9. 1

a, b agarl adleoo @REJODID HAUZOIBUB aldTy® TVLAOTNOAIMELIG3

‘b

]|

(1)

0 (i) axb=0
(i) a b

b=1 1)

)
(ondl
I

1 (iv) ax

(5, 2, = 4) aam mimpilenns &SmMEalo®M®) 3i + 2j — 8k oI eaIRAMY
qLAADEANAOW CORIDAS HAUBB EDCMDIHD BN ISl @

E, F agparlal ome afla|3ad” s000Imay @R@od @I6$a|0@)anal@ics a@@oem’
NAlOVIHBB®) ?

(i) P(EnF)#P(E)P(F) (i)) P(EnF)=P(E) P(F)

(iii) P(E/F)=P(E), P(F)#0 (iv) P(F/E)=P(F),P(E)#0 1)
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10.

11.

12.

13.

14.

15.

16.

17.

Answer all questions from 10 to 13. Each carries 1 score.

1
The principal value of sin™! @ is
. T . I
M 7 (i) 3
oy T .. T
(1i1) 6 (iv) D

If A is a square matrix in which two rows are identical, then the value of | A | is

i 1 (i) -1
(iii) 0 (v) 2

d

el

i e (i) e*
(i11) logx (iv) —logx

If /, m and n are the direction cosines of a vector then 2 + m? + n? is

i 1 @) o
(i) 2 (iv) -1
PART - 11

Answer any two questions from 14 to 17. Each carries 2 scores.

Construct a 2 x 2 matrix A = [aij], whose elements are given by a; = 2i—].

4 x1=4)

0y

0y

0y

1)

Q2 x2=4)
(2)

Find the rate of change of the area of a circle with respect to its radius r whenr=3 cm. (2)

Find the slope of the normal to the curve y = 2x? + 3 sin x at x = 0.

dy 1+y?
Find the general solution of the differential equation EXX = l_+)% .
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10.

11.

12.

13.

14.

15.

16.

17.

10 2)®@3 13 0196008 af)£10 GaldBLEBUIEN)0 DTMOOAY)®)d. 1 capod all@o.

@4x1=4)
sin”! % o3 (- ladadlaj@d afles @RI,
. 1 ..
O (i) 3
(i) (iv) 5 )

@68 QIClHRHUB BO)EaIOLIWBE B0) MVIVAE HASl @M A, aBrla | A | @es allel

1 1 (i) -1

(i) O (iv) 2 1)
d

Pl —

i e~ (i) e*

(ii1) logx (iv) —logx 0}

I, m, n a0l 80) HQIFOIONG WROBHUM HBIONTVMIV @RYWOE3, /* + m* + n* =

_ Gy@)am).

i 1 @) O

(iii) 2 (iv) -1 1)
PART - 11

14 2)®@3 17 190088 ¢21033S1G8 ago®sslene 2 af)dPOmIm 2omMOOALI®)d:.

2 ¢apod afloeo. 2x2=4)

A= [aij] a)am 2 x 2 o0 (Slpl@d a; = 21 — ] @Gry@o@3 A afl@0nileae)d. 2)

r=3 cm @RGIEMIINB @RY0o I HM @RSITLOIMAIS] AIGDATNOM alda|galeond cog

80a0 62100611 BenB)a Sl )
y = 2x% + 3 sin x ag)am HBaiload x = 0 loe elomiedilong a1Glar @®me)a ISlee)s. 2)
dy 1+y?

e 112 ehm WlaDOMBaH §@3 MLAQIIDHIOTNOG Hald®) alBla00o dHeNelallSlan. (2)
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18.

19.

20.

21.

22.

23.

24.

Answer any two questions from 18 to 20. Each carries 2 scores. 2x2=4)

Find the second order derivative of y = x> + 3x + 2. 2)

Verify that the function y = e7* is a solution of the differential equation

&y d
ot 6y=0 #)

Find the direction cosines of the line passing through the two points (-2, 4, -5)
and (1, 2, 3) 2)

PART - 111
Answer any three questions from 21 to 24. Each carries 3 scores. B3x3=9)
Letf: {2,3,4,5} — {3,4,5,9}
and g: {3,4,5,9} - {7, 11, 15} be functions defined as
f(2)=3,1(3)=4,f(4)=1(5) =5

and g(3) = g(4) =7 and g(5) = g(9) = 11. Find gof. 3)
{2 4} { 1 3}
Let A= ,B=
3 2 -2 5
find : (i) A+ B (ii) AB (1+2)

Find the area of a parallelogram whose adjacent sides are given by the vectors

a=i—j+3kandb=2i-7j+k 3)

The random variable X has a probability distribution P(X) of the following form, where

K is a constant

k ifx=0

2k if x=1
P(X) = .

3k ifx=2

0  otherwise
(i) Determine the value of k. 0}
(i) Find P(X<2) 2)
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18.

19.

20.

21.

22.

23.

24.

18 2)®@3 20 216OW)BS 2 1083BSEIG3 aBo®EBIEN0 2 af)INABIM DODOOA))d.
2 ¢apod afloeo. 2x2=4)

y = x* + 3x + 2 03 aqvsead 8odand aawdleaiglal @eme)e 1S16e)e. )

dy d
y = € af)M afdhBGo d—x%+ HXX— 6y = 0 o) AWla00MBaH@3 TLACIS YOO

WIBELOOEM MBI BYEEMO af)aM AlBlCUOOUSBE ). )

(-2, 4, -5), (1, 2, 3) ag)ail NIMBIBOSIENHNS HSAN)EAIIB)TN CORIWNS AXOHHI

BBI00TLMAV B618)a f1S1He)d:. ()
PART - 111

21 m)®@3 24 A160WBS ¢21034BEI3 aBO®BILN0 3 af) INODVIM 2ODMOOAN®) .

3 capod afloo. B3x3=9)

f:4{2,3,4,5} > {3,4,5,9}
g:14{3,4,5,9} > {7,11, 15}
af)a] aBHBOBROS

f(2) =3, f(3) =4, f(4)=1(5) =5
gB)=g#) =7, g05)=g0O) =11

D™ AlGI@3 B ailafl@lesn)im). gof &ene)ailSlen)ed.. 3)
A= 24 B= b @O®3

3 2] 2 5|
(1) A+ B (i1) AB nal &ene)ailslon)d. (1+2)

a=1-j+3kb=2i-7 +k ol 0a130)>B qLHlaI0I0EBBOV] QI0)M
MOV ABHOTION 2 10a|BAT B618)a 1S109). 3)

X agam 00m@ae caidlmiglond cnoeiemnieildl adladlengeuad P(X) @oey
£30S)AAlENIM BYalddIeIem, K 60) rusloaues j@osm.

k ifx=0

2k if x=1
P(X) = .

3k ifx=2

0  otherwise
(1) kes allel se)ailslens. (1)
(1) P(X <2) oere)ailslond. 2)
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25.

26.

27.

28.

29.

30.

31.

Answer any two questions from 25 to 27. Each carries 3 scores. B3x2=6)

Let = be the binary operation on the set N of natural numbers given by a * b =LCM of
aand b

(i) Find 5 * 7 and 20 = 16 2)

(i1) Is * commutative 1
: : : 1201

By using elementary operations, find the inverse of the matrix { 1 A3

An urn containing 10 black and 5 white balls. Two balls are drawn from the urn one
after the other without replacement. What is the probability that both drawn balls are

black ? 3
PART -1V
Answer any three questions from 28 to 31. Each carries 4 scores. B x4=12)
(i) tan'x+tanly= ) 1)
. 1 2 3
(ii) tan’! 5+ tan~! 1= tan~! 1 3)

Examine the continuity of the function f defined by

{2x+3 if x<2

f =
[ P

atx=2 4

Find the intervals in which the function f given by f(x) = x*> — 4x + 6 is
(1)  increasing

(i) decreasing 4)

Find the shortest distance between the two lines whose vector equations are
r=i+j+ArQi—j+k)

r=2i+j-k+p3i-5j+2k) 4)
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25.

26.

27.

28.

29.

30.

31.

25 a)®@3 27 A100W)8S ¢21035MSEG8 aBo®E1LNo 2 af)FNOTIM DOMOOALL®)d:.
3 capod afloo. (B3x2=06)

n@%@é& Lo ®8)0S e N @3 Mildg)allafldlenn eeenimd (@l@wosm * ;
axb=LCM {a, b}

(1) 5%7,20 % 16 eI H6ere)ailSlan)d. 2)
(i) = so;nyesglol @ryesmo ? §))

2 1
ae1ea@dl  B0a|C0eHMIV  DalcWIUfla] L J oM  eaSlPO@  snadeaIsay
D6eNR)a 1S199)0. (&)

830} HSOI@3 10 BH0Jaio 5 HAUSBW)o alIMBHSIENE. HSOI@ WlaNe SAVIM)aloed:
260Q0AN o) (HAGDVI® @H@la)) HAUSHIOD® ONE) alIBHUD af)SIENAM). ©ME)

A lMBG)o HOTDAURISHINGIMEBS Caloemimileidl ag(@oem ? 3)
PART -1V
28 m)®@3 31 AOPWBS ¢21034BEI3 aBE@BILNS 3 af) INODVIM 2OMOOAN®) .
4 capod afloo. (B x4=12)
(i) tan'x+tanly= | 1)
. 1 2 3
(i) o®VIa9) tan! 5+ tan! 1= tan! 2 A

f ag)aM aBBOIOM X = 2 6e1 deneElmyailgl aldlecwoowh)d .

C))

f(x) = x> — 4x + 6 ag)aD @D G0
(i)  enm@lavlen)o (increasing)
(i)  adllavleon)o (decreasing)

@RI DAFABAUGAV Br61R)0 11061 C))

r=i+j+ArQi—j+k)

r=2i+j-k+p3i-5j+2k)

o)AVl O CORIMGBIOS OGO TVANDGIERUE BRYWIGS NOI ®AAILNSH aBQQl)
B)OEIOD) B)D0 H6eNB)a {15166 4)
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B. Answer any one question from 32 to 33. Each carries 4 scores. (1x4=4)

1 a a?
32. Showthat [l b b? |=(a—b)(b—c)(c—a) )
1 ¢ ¢?
33. Ifa fair coin is tossed 10 times, find the probability of exactly six heads. “4)
PART -V
Answer any two questions from 34 to 36. Each carries 6 scores. 6x2=12)
1 -1 1
34. (1) LetA=|2 1 -3]|.Check whether A is a singular matrix. 0}
1 1 1
(i) Find adj A. 3)
(ii1)) Solve the following system of linear equations using matrix method. 2)
x-y+tz=4
2x+y—-3z=0
xty+tz=2
35. Evaluate:
(i) j sin mx dx )
(i) [ @
x*-16
(i) j xe' dx 2)
36. Solve the following LPP graphically :
Maximize z=4x +y
Subject to
x+y<5
3x+y<9
x>0,y>0 (6

SAY-751 10



32.

33.

34.

35.

36.

32 m)®@8 33 A10OWBSB ¢a1033BSEIEB aBo®EsIEI}e BHOGNOTIM DOMOOAYL®)d>.

4 capoad. (1x4=4)
1 a a’
1 b b?|=(a—b)(b—c)(c—a) agan om&N00)0:. “4)
1 ¢ ¢

830) MOeM®o 10 (21001000 af)FTEOME@3, BHI®IN0WV] 6 HaOANIHUB AUO)IMNTIMEBS

TLOWL® B6NB)ailSIBe). @)
PART -V
34 2)®@3 36 A16OW)BS 210343 aBO®EBILN 2 af)ANOTIM 2OMODAI®)d>.
6 capod afloeo. (6x2=12)
1 -1 1
i) A=(2 1 =3|Aa0)adlot)rid aaElgoeemd af)am alGlcudduilee)d . 1)
1 1 1
(i1)  adj A &ene)aflslen)s. A3
(iii) eagly dol alcworla ®ioy @mdlema eldled qLVANNGETBHOS
alBla0000 G06M)d. (2)
x—ytz=4
2x+y—-3z=0
x+ty+z=2
afler @ene)ailslen)s :
(i) j sin mu dx 2)
1
ii 2
() [ )
(iii) j xe' dx )

anaes @mldleman ellmled cnlowoailens’ Caloenlo (200} ICWIS ] al@land®o
@061M).

Maximize z=4x +y

Subject to

x+y<5

3x+y<9

x>0,y>0 (6)
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