SAY / IMPROVEMENT EXAMINATION, JULY - 2022

Part — IIT
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 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

A. Answer any 4 questions from 1 to 6. Each carries 1 score. 4x1=4)

1 2
1. IfA= ,then A'=
3 4

2. Ifx e [-1, 1], then sin"'x + cos lx =

(A) 0 (B)

A

D) =«

&3

©

3. Given f(x) = 8x* and g(x) = x!/3, then (fog)x is :
(A) 8x (B) 2x

(C) 8 (D) 8

4.  The area of the region bounded by the curve f(x) = x, X — axis and the linex =0, x =1

is :

(A) 1 (B) 0

B

(D)

DN [ —

©)

d2
5. The degree of differential equation d—x§ +y=0is
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PART -1

1 2)®@8 6 A10OWBS ¢21034EBSEIG3 aBo®B1LN0 4 AfINODIM 2OMAo af)H)®)d>.

1 capod ofloo. @x1=4)

1 2
A= @RYWOM A' =

—1

x € [-1, 1] @p@o@3 sin~lx + cos lx =

T
A) 0 B) 3
© 7 (D) =

f(x) = 8x3, g(x) = x'3 agyamlal @aidles)am), af@I@d (fog)x :
(A) 8 (B) 2x

C) 8 (D) 8

f(x) = x, X — @pauane x = 0, x = 1 ag)a7il GoaHS)200] 9Me0E9)aM al0a Bl af)(@® ?

A) 1 B) 0
1 1
© 3 D) 3
&y
PR A 0 o) AWlaD0MBaH @3 CLAAIOD OBTIONZ WUl
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. = AN A . . .
6.  The vector equation of a plane is r - (i + j + k) = 5. Write Cartesian equation.

B. Answer all questions from 7 to 10. Each carries 1 score. 4 x1=4)
7. Let A be a square matrix of order 3 x 3, then |kA| is equal to
(A) KA (B) KA

(©) KA (D) 3k|A]

_ dy _
8. Ify=logux, then e

2

@A) e B) (1"*%2")
© - o L
X X

9. The direction cosines of Y-axis is
(A) L1,0,0 B) 0,1,0

(©) 0,0,1 D) 1,1,1

10. LetE and F be two events associated with sample space S, then

p(EnF)= . p(E/F)
(A) p(E) (B) p(F)
(C©) p(EUF) (D) None
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6. &0) ®eionilend (plane) OAIRA TLVACG Yo - (? + 3\ + 1A<) = 5 ®@eM. af)aANOT3

@IB5laH {08 AVAAUIIB Yo af)PYDB>.

B. 7 2)®a3 10 Q1900 af)Lld Galo3eBudan)e 20M0a9)®)dh. 1 ¢1pod alloe. (4 x 1=4)

7. A 803 x 3 e onElg @@Ias [KA| .

(A) KA (B) KA
©) KA (D) 3k|A]
d
8. y=10gx,®g©om‘85xz=
2
@A) e ®) (1"“%2’“)
1 1
© — D) -
X X
9. Y-a;rooemmk)(‘@ WQOSHM HIOOHAVLMTV
(A) 1,0,0 (B) 0,1,0
(©) 0,0,1 D) 1,1,1

10. S agyam avomilud aayalmileal enmaiadsiss06m E 9o F 9o ag)esl@d

p(EnF)=_ .p(E/F)
(A) p(E) B) p®E)
(C©) p(EUF) (D) None
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PART - 1I

A. Answer any 3 questions from 11 to 15. Each carries 2 scores. B3 x2=6)

11. Show that the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} is symmetric,

but neither reflexive nor transitive.

1 2
12. A= L } is a singular matrix, then find the value of x.
X

13. The total revenue in rupees received from the sale of x units of a product given by

R(x) = 13x% + 26x + 15. Find the marginal revenue when x = 5.

2x dx
14.  Evaluate f L+ 2

15. Find the vector equation of the line that passes through the origin and (5, — 2, 3).

B. Answer any 2 questions from 16 to 18. Each carries 2 scores. 2x2=4)

16. Find the value of cos™! (%) + 2 sin™! (%) .

2 1
17. Using elementary transformation, find the inverse of A = [1 J .
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PART - 11

A. 11 2®@3 15 a100@)88 ¢a1068BSE163 a@o®mslel)e 3 af)gROTIm 2OMOHAY®)d>.
2 capod afloes. (B3x2=6)

11. {1, 2,3} agyam wemamileect R = {(1, 2), (2, 1)} agan dleelauad avlansSlanianseman)o

dlagglal sommidlar agarilal @rel ag)an)e 6@S6e)d.
1 2 y
12. A= L } 830) avladun)eld 6)@(,816% @RYWO@3, X O aflel ag)@ ?
X

13. R(x) = 13x% + 26x + 15 afan@ x @)elg" ©@3e|MMBWRBHS FISIAM QIE)AOMo

BRHYWI@3, X = 5 @YdH)EMIIPIBs MRS M@ AUUOYAIMo af)(@® ?

2x dx
1 +x2

14. aflelsoem)ds.

15. adledlad, (5, — 2, 3) agafl milm)eeglenes &HSINIEaldH)aN CORIOS QIR

VAQIOB Yo af) Y.

B. 16 2)®@8 18 2160088 ¢a1034BS1G8 aBo@EsILlo 2 af)dNOTIM QOO0 af)9)®)d>.

2 capod afloo. 2x2=4)

16. cos! (%) +2 sin”! (%) 03 aflel &M ?

2 1
17.  ageleoaaddl omavdan@eacd 9alcola] A = L J a)aM easlylond

EDABEAULAV BHEETIROTN)G.
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18.

19.

20.

21.

22.

23.

1

Evaluate : J x2 dx
0

PART - 111

Answer any 3 questions from 19 to 23. Each carries 4 scores. B x4=

Consider f: R — R given by f(x) = 4x + 3. Show that f is invertible.

a) Ifxy<]1,thentan!x+tan'y=
(a) y y

(b) Prove that :

1

AW

1 2
tan~! 5+ tan™! 11 = tan”

If f(x) = 2x2 — 3x, then
(a) Find f'(x)

(b) Find the intervals in which the function f(x) is strictly increasing and decreasing.

Evaluate :

@ 35

dx
(b) J(x+l)(x+2)

(a) Sketch the curve y? = x and the lines x =1, x = 4.

(b) Find the area of the region bounded by the curve and the X — axis.

SAY-757 8
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1

18. f x% dx &3 afler @06m)d.
0

PART - 111

A. 19 2)®@3 23 A1O0 €21683EBSE08 aBO@BIEN0 3 af)aMATIM 2OMA af)9}®)d:.

4 capod afloo. Bx4=12)
19. f:R - R @3 f(x) =4x + 3 ag)Im aDo)aHM snBeUASINAUB @RYMaT

OO B6)H>. “)

20. (@) xy<1@pwomdtan ' x+tan!y= . 1)

(b) eom8llens :

1 2 3
tan™! 5+ tan™! - tan™! 1 3)
21, f(x) = 2x% — 3x GRWITI
(a) f'(x) ®ere)ailslen)s. )
(b)  f(x) a)aM anoieuad @Ylglell @ lnflonie Al@Milow)@08M HAddeAIT3
BeN_)aflSlon)d. 3)
22, afler eeme)allslend :
dx
@ [55 M
dx
®) J(er D@x+2) )
23. (@) y’=x,x=1,x=4agmia QIOQ). )
(b)  O® X — @ERAMONAIW] DENMBIGH)AM) al0a |BOT BeNE)a 15106)0. 3)
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B. Answer any 1 question from 24 and 25. Carries 4 scores. (1x4=4)

24. Find the equation of the plane through the intersection of the planes 3x —y +2z—-4 =0

and x +y +z—2 =0 and the point (2, 2, 1). “)

1 1 1
25. Using properties of determinants, provethat |a b ¢ |=(a—b)(b—c)(c—a). 4)

2 12 2

a~ b” ¢

PART -1V

A. Answer any 3 questions from 26 to 29. Each carries 6 scores. B x6=18)
26. (a) Constructa?2 x 2 matrix A = [aij], whose elements are given by ay; = i/j. ?2)
(b)  Solve the following system of equation using matrix method : “)

2x+S5y=1, 3x+2y=7

2 <
27. (a) Iff(x)= ke® if x<2 is continuous at x = 2, find the value of k. A3)
3 if x>2
: dy n
(b) Ifx=acosBandy=bsin0, find 3~ at®="". A3)

dx 4

28. (a) Form the differential equation representing the family of curves y = a sin (x + b),

where a and b are arbitrary constants. A3)
. . . . . dy 1+y?
(b) Find the general solutions of the differential equation FEE A3)
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24.

25.

26.

27.

28.

24, 25 ¢a1034mg1@8 ago®slene 1 af)dNOmlm 20meea9;®)d>. 4 GApIA.

1x4=4)
3x—-y+2z-4=0,x+y+z—-2=0 agaml (melto‘roﬂoc@ MoAdIENS®0 (2, 2, 1)
oM  nilBalenaswle  HSIN  CaldSHIN@AI®  @LICTIOWR  ALVAAID o
OB . “4)

wlgdalmadead railevaH®HUd Dalcola] d®SEWlHe)H

a b c|=(@-b)(b-c)(c—a). C))

PART -1V

26 m)®@3 29 QA0SR €21034BEIB aBo®Brlene 3 ag)IROTIM DEMOo

af)9)®)d. 6 capod all@o. B x6=18)
(@) a;=1i] afela@av’ GR® A af)m 2 x 2 0ASld af)9)®)D . ?2)

(b)  02Ely EACTMW DalCIUTla] @IOY HOFMAN AVACIIDIEBUBSE alGla0Do
OGN )]

2x+5y=1, 3x+2y=7

2
<2
(a) flx)= {k; Y X x =2 @3 SHBUImHIV Gy@o@3 k s allel ag)@. Q)
, X>
d
(b) x=acosH, y=>bsin 0 @wom3 0 =%@@oe;3(s<mosog§§ EXX afler @06m)d». A3)

(@ y = asin (x + b) apan alemea (curves) aV)aflaflooyam alanOBany©3

aLAANG Yo MalldBland. (a, b ag)arilal Halom) ALEIE MLosBB6M) A3)

d 1+y?
(b) axz = 1_+>% o) AWlaDOMBaH|@3 AVAQDHIOTIOM LMOG3 HAVOLIH Y3

06N> 3)
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— AN N = A A on
29. Ifa=1+3j+7kand b="7i—] + 8k, then

(a) Finda-b
(b)  Find the projection a on b

(c) Findaxb

B. Answer any 2 question from 30 to 32. Each carries 6 scores.

| d
30. (a) Ify=x% find 5%'

d
(b) Ify=5cosx—3sinx, prove that d—x%er:O.

31. Find two numbers whose sum is 24 and whose product is as large as possible.

32. Consider the equation of lines
- ALA AN LA
r=1+j+AQ2i—-j+k)

— N\ AN A AN AN A
r=2i+j-k +u3i-5j+2k)

(a) Find the angle between above lines.

(b) Also find the shortest distance between two lines.

PART -V

Answer any 2 questions from 33 to 35. Each carries 8 scores.

5

3
33. (a) Express the matrix A = L

symmetric matrix.

-2

(b) IfA=| 4 |[,B=[1 3 —6], verify that (AB)' =B' - A",

5

SAY-757

2

J as the sum of a symmetric and a skew

12

2
2
2

Q2 x6=12)

(&)

(&)

()

(0))
(C))

Q2 x 8=16)

(C))

(C))



29. a=1+ 33'\ + 71/2, b=71- 3\ + 8k af)aMlal @ATIGlENIN HAIGOIBHSIEM.
(@) a-b ooeme 2
(b) a @PeS b B9 MBHHLNTB (A IVRHUB HEOMEDT)D:. ?2)
(c) ax b @&oem)d. 2

B. 30 oo 32 awowies caosyenglad  ogomsslens 2 aganomlm

DAMODAY)®)h. 6 PO afl®o. 2x6=12)
: d
30. (a) y=x""*@RWownd EXX OG>, A3)
. &y y
(b) y=5cosx—3 sinx @R@oa3 02 +y = 0 ag)an 6@ Slfl06)6. Q)

3. @M LAIIBROS @) 24 Do MMM ankle AGIARANM aflwoETIE3 e

VoL YBHUB BHEIEBOTN)D: ? (6)

— A A AN A
3. r=it+j+AQi-j+k)

—_ A AN AL AD
r=2i+j-k +u@Bi-55+2k)
o)Al QNE GORUMDS)OS LA |AET).

(a) coaldBENSVNLI @G306N3 BRSO af)(@®. 2)
(b) CORUBUBESISVIOE! B)06101D) BRGEIo HEENBDII ). 4)
PART -V

33 @@ 35 aowas  ¢a034mgElad  agoosslene 2 agapomla

DTMOHAL) ). 8 PO all®o. 2x8=16)

3 5
33. (a) A= L J oM eaSlglom alloasles, apy allanEles aaslgda1ns

@)DHDHSIB] af)L1ON>. “@
-2
(b) A=| 4 |,B=[1 3 —6]@p@o@3 (AB)'=B': A’ ag)an om&lloe)s:. )
5
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34. Solve the following linear programming problem graphically : (t))
Maximise Z = 3x + 2y subject to
x+2y<10

3x+y<15

35. (a) Let A and B be independent events with P(A) = 0.3 and P(B) = 0.4.
Find P (A U B) and P (A/B). A3)

(b) A bag contains 4 red and 4 black balls. Another bag contains 2 red and 6 black
balls. One of the two bag is selected at random and a ball is drawn from the bag;
which is found to be red. Find the probability that the ball is drawn from the
first bag. S)

SAY-757 14



34. @069 alo@an elmled ¢nlowalss ¢nlomi8e (Nal 9ale@IUlla] al@land®o
OG> 8)
x+2y<10
3x+y<15
x>20,y=>20

o)l AFNIMWMN BB DalcWOUla] Z = 3x + 2y af)INGEOM DOZOONAV 61 1) .

35. (@ A, B agal epmalonicdanad enoaimBansaies Galomimileldl @uno@ao

P(A) =0.3, P(B) = 0.4 agyamilal @@o@3 P (A U B), P (A/B) agyavilal &0emd.  (3)

(b) Y sal@d 4 a1)0la], 4 SO aldMDB 26QOO) MIOUAGS 2 andlaflo 6
HOJalio alMMBHBINE. B0} NIOY OOMAWo @RV GOCTINS)OD BRGIG3 aflan
80) GENINUB af)S)AMCE|OUB GR®) 21)0la |0RlOOIMEIGI. DD al0® eI0W) BTG

laMoBHomMa8 ¢alosnieniledlgl @emela 1Slae)s. 3)
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