SAY / IMPROVEMENT EXAMINATION, JULY - 2022

Part — 111 Time : 2% Hours
MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 80 Scores

General Instructions to Candidates :

f13§080018r 039608353 ) 12@))MIBCFI601303 :

~

15 minutes is given as cool off time in addition to 2/ hours of exam 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.  Let R be the relation in the set of natural numbers N given by
R={(a,b):a=b—-2,b>6}. Choose the correct answer.
(@ ((2,49)eR (b) (3,8) R

(¢) (6,8 eR (d 8,7 eR

2. Value of tan™! (2 sin gj =

w3

=

(a) (b)

13

(d)

oA

(©)

3. Slope of the tangent to the curve y = x3 at the point (1, 1) is

(@ 1 (b) 3

(c) 6 (d 2
4. Degree of the differential cquation xy -2+ x[ &) _y & _
. egree of the differential equation xy a2 X a —Yqy Vs

AN AN

5.  Direction ratios of the vector a =1 — 2 jt+kis

6.  Cartesian equation of the line that passes through the origin and the point (5, — 2, 3) is
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PART -1
A 1 2)®@3 6 UOOWBS ¢a134wBSEIA3 ago®BleNe 4 af)ANATIM 2OMOOALY®)d:.
1 capod ofloo. @x1=4
L. af)en@3 qvosud3)9s 0emM20® N @3 ai13g)a flafldleemm ao) snimwaoem R.

R={(a,b):a=b—-2,b>6}. 100lQIW DON0o HDOEEITNSIHND.

(a (2,4 eR (b)) (3,8 R
) (6,8)eR d (8,7 eR
2. tan’! (2sin§j w)es afler =
(@ 3 (b) 3
T T
©) % d 3

3.y =X agan &Ballad (1, 1) agam milm3)alled aleeam amos)0Ie®)es aldlal
_ cwem.
(@ 1 (b) 3

(c) 6 (d 2

d2 > d
4. xya%er(jj:j

—Yge = 0 eHM WlanoBeH @3 DCHIaue3 Wl =

A AN
v

-7 - 2j + k ag)am QIHSA1O WO aH(B COCaUIOTV @Y.

6. (5, —2,3) adlad o)l milm3)oo81a3d)S] SHSaNIEald)AN QAIOWHS &HOBSlaH {3

LA Yo @Y.
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B. Answer all questions from 7 to 10. Each carries 1 score. 4 x1=4)

7. Principal value of cos™! (?j is .

T T
(@ 3 (b) 3
T T
© 3 d %
d
8. dr (log 2x) =
1 1
(@) b 3
(c) 2logx (d) log2
N A A A
9.  Magnitude of the vector a =21 + j — 2k is
10. Direction cosines of x axis is
PART - 11
A. Answer any 3 questions from 11 to 15. Each carries 2 scores. B3 x2=6)

11. Iff:R—>R, f(x)=cosxand g: R — R, g(x) = 3x2, find fog.

12. Construct a 2 x 2 matrix A = [aij] whose elements are given by aj; = 1+2j.

13. Find the rate of change of the area of a circle with respect to its radius when
r=>5cm.
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B. 7 2)®a3 10 0190088 af)£10 GaldBBUdEN )0 ROMONAY)®)d. 1 capod allo..

@x1=4)
7.  cos! (%) 003 (B0 la @3 ailes @Y.
T T
(@ 3 (b) 3
T T
() % @ %
d
8. dr (log 2x) =
1
(@ (b) 5.
(c) 2logx (d) log2
N AN A o o - v
9. a=2i+]-2kaam eaiasacled aowmigiaw @Y.
10.  x axis ©03 W@OHaHUB HHIOHOHTLB @Y.
PART - 11

A. 11 y®@8 15 2100088 ¢a1034BE08 aBO®EslENe 3 af)aMABIMN DODOOAH)®)d>.
2 capod afloes. (B3x2=6)
11. f:R—> R, f(x)=cosx

g: R > R, g(x) = 3x%, ag)afl 06 a0oWiaH MV @ryern. fog dhene) IS99

12. A= [aij] af)aM 2 x 2 aESlpmilonl af)eioaadav’ a; = 1+ 2j ag)an @aMIgIeNE ag)es1@3

2SIV @) ild@lan)d:.

13.  @R0oc® @RWIERIBE AINTHATIONG alda|8allend alymPALGEIEg Mlos @RS

r' =35 cm @R )CMUOUB dHeNe)allSlon)d.
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14.

15.

16.

17.

18.

19.

. . . I A A A A
Find the projection of the vector i + 3j + 7k on the vector 71 — j + 8k.

Find a vector perpendicular to each of the vectors a=3i+ 2JA + 2k and

—> AN AN A
b=1+2] 2k

Answer any 2 questions from 16 to 18. Each carries 2 scores.

2 x2=4)

Find the identity element of the binary operation defined on the set of all rational

ab
numbers Qbya * b= -

Find the Cartesian equation of the plane that passes through the point (1, 0, 2) and the

AN A
normal to the planeis i+ j —k.

A random variable X has the following probability distribution :

X 0 1 2 3

PCX)| 0 | k | 2k | 2k

Find the value of k.

PART - 111

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

2x+1
3

Let f: R > R be given by f(x) =

(i)  Show that f'is invertible.

(i1))  Find the inverse of f.

SAY-756 6
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14.

15.

16.

17.

18.

19.

i+ 33'\ + 7k af)aM OAIRHSTIO] 7i - 3\ + 8k af)IM OQAUBHSAIENSB G 10RGUTS
SO

I S S S S/ S = >
a=31+2]+2k, b=1+2] -2k ap@o@d a 89 b &9 LloNINIVIFBS 630)
OAUDBSA 3H06N).

16 2®a8 18 aoowas caldimslol  agomsslene 2 afepomim’
DAMOOAY) ). 2 AP afl®o. 2x2=4)

b
Q aam ElMBMVoRIPWEMEDIE3 WldAla leeea|SIges a * b = a? af)aMm. eeeNINAl

8300]C0aHOT3 Haf) WGl af) LINAAT HEM)D:.

(1, 0, 2) agan milm3)all@3 &Sl BHSMNIEAIIBHIAN®)o i+ 3\ ~ k emodam @Ry
QIO)B>W]o 621QIAN 6)aJATIOB BH0BSGlaH 08 DEHIaHMB BH6eTB)n 15109

X a)an  00(3Wo @m«ﬂ@am’lg’lm@ @(cuoemmﬂeﬂ@ am(crglemcggosm’a 21)0IeS
RS MBI BN :

X 0 1 2 3

PCX)| 0 | k | 2k | 2k

k @)es ailel &ane)ailslan)d.

PART - 111

19 2)®@3 23 A100W)BB ¢21033BSEIG8 3 af)aNOTIM 2ODOPAY®)D>. 4 GIPOA
afloo. 3x4=12)

2x+1
f:R—> R mB f(x)= XT af)IMM aDoaHM alBlNEMIBe)B:.

(i) fenmdecaidginilid @ryeemMan OS] BB A3)

(i) feoad adeaIsay &ere)allsles)s. a
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20.

21.

22.

23.

24.

25.

26.

Find the intervals in which the function f given by f(x) = 2x3 — 3x2 — 36x + 7 is

(a) increasing

(b) decreasing

Find the area of the region bounded by the curve y? = 9x, the lines x = 2, x = 4 and the

X — axis in the first quadrant.

Find the general solution of the differential equation

Find the shortest distance between the lines whose vector equations are

> AN A AN AN
r=1+2j+3k+A(i-3j+2k)
>N A AN A
r=4i+5j+6k+pnQ2i+3j+k)

Answer any 1 question from 24 to 25. Carries 4 scores.

Find the area of the triangle with vertices (2, 7), (1, 1) and (10, 8).

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

Answer any 3 questions from 26 to 29. Each carries 6 scores.

PART -1V

|31

, X <1 in the simplest form.

Prove that
4 1
: 12 =122
(1) tan 3+tan 7 =tan” 15
(i) Write tan~! |1 —SO5¥
l+cosx

SAY-756
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dx

(1x4=4)

(3 x6=18)

(&)

(&)



20.  f(x) = 2x3 — 3x% — 36x + 7 af)aM aNoW)aH D
(a) epadlavlen’
(b)  awlslmilen @ryws)am

HBABAILNHUB HOMNBTD .

21, y? = 9x agam HBalmp X — @esalavimpe x = 2, x = 4 a0l 00LIM)®HBEe)0

EDSOENSS DAY BHIOALAGIORI BINGIHINNM al0a]|BOT KheN8)a 151061 .

22. % + ¥ =2 o) Wl O0BaH YB3 EDEDHIHAF ENOD3 HAVILIYHB 6NE) aflSlHe)d.
x

> AN A AN AN
r=1+2j+3k+A(i-3j+2k)
- AN

r

N AN AN A
=4i+5j+6k+ui+3j+k)

23.

o)Wl HOLINBHUB @I L1NBS aBQQAIYe HJOGTTD) BRGHLIo o) 1S1H9)D.

B. 24 2@ 25 10088 6ald3imBalal ageo®msslele Sanli 90menAYI™m)d:.
4 eq&uoé. (1 x4=4)

24, (2,7),(1, 1), (10, 8) me1H03 983 (TEHEMTTHIOM 010a|BOT H6eT8)a 15106

25, y=x%, ¥ =X a0l al00GMI0BHWBHNSOIENSS ONDDTNOM 010 |BSQT @eNB)e 1S1He)e.

PART -1V
A, 26 m©@@d 29 aeowas  ¢a1simaled  agomsslene 3 agemomlay
DAMOHAL) ). 6 VOB afl®o. B x6=18)
26. (i) tan! % + tan! % =tan! % af) N OS] 99)D. 3)

(i) tan”!,| i J_r zzz;c , X < T EI°e1)0)alo af) YD) 3)
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27.

28.

29.

B.

30.

kx? if x<2

(i)  Find the value of k so that the function f(x) =
3 if x>2

x=2.

(i1)) Find % if x2 + xy + y? = 100.

.. X
(i) J(x+1)(x+2> .

Solve the Linear Programming Problem graphically :
Minimise

z=-3x+4y
subject to

x+2y<8

3x+2y<12

x20;y=>0

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

d2
(i) Ify=5cosx-3 sinxprovethatd—x§+y=0.

d .
(ii) Find g if y =,

SAY-756 10

is continuous at
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(&)

(&)

(&)

Q2 x6=12)
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: kx? if x<2 . .
27. (1) fix)= 3 i 5 af)MM aNoWaHM X = 2 @3 HNEIM AV @AM L@ k W)es
I x>
aflel 306m)s. 3
(i) x%+xy+y? =100 Gr)@o@3 % OGN . &)

2
28. (i) J@gx—dex. 3)

(i1) Jm dx agyamilal $06M) . A3)

29. anales 60s)eldlenm  elmled  cnlwodlow) Enlomlo (NN} IcIUTla)

al@la0Gloe)D

Minimise
z=—-3x+4y

subject to
x+2y<8
3x+2y<12

x>20;y2>0

B. 30 2@ad 32 aeowss cansiondlol  agomsslene 2 afepomim

DAMOHAL) ). 6 VOB afl®o. 2x6=12)
: . d?y .
30. (1) y=15cosx—3sinx @RQIG3 2 +y = 0 ag)m oS 56). A3)
i sinx QX
(1)  y=x""@rpomd dp SO A3)
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31, ()
(i)
32, ()
(i)

5

Evaluate f x dx as the limit of a sum.
0

Find f sec x (sec x + tan x) dx.

(C))

(0))

Verify that the function y = e* + 1 is a solution of the differential equation

Py dy_
a2 "

Solve the differential equation :

dy x+y

dx vy

PART -V

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

33, (i)
(i)
(iii)

34, (i)

SAY-756

2 4] 1 3
Let A= ,B= find 3A — B.
3 2] -2 5

3 -2]
4 -2]

1 O
IfAZ{ andIZ{0 1},ﬁndksothatA2=1<A—21.

. 135
Express the matrix {

symmetric matrix.

1 a a?

2

(C))

Q2 x 8=16)

(0))

(&)

J as the sum of a symmetric matrix and a skew

(&)

Using properties of determinants prove that |1 b b?| = (a=b)(b—c)(c—a)

1 ¢ c?

12

(&)



31.

32.

33.

34.

5

6)) J x dx ag)am® ©)H@)6s eilallg Gr©il $06mM)w. )
0

(i1) f sec x (sec x + tan x) dx &06M)d. 2)
L oo dly dy
i) y=¢e"+ 1 af)am afoaH0d o2 dx 0 agyam AUl(@OMBaHY@3 EDEHIHOT
OAVILNAHTB @Y ag)aN OHAIABIONEAN Hal)d>. ?2)
d +
(i1) axz = x_yX af)aM Wl OBaH YB3 DEHIaHOHAZ HAVILIJHD HOEM)>. “
PART -V

33 @@ 35 ae0was  ¢ansimslad  ogomsslens 2 agemomlay

DAMOOAY)®)h. 8 VOB afl®o. 2x8=16)
, 2 4 1 3
1 A= 3 2}, B= { 5 5} @R)YWIM3 3A — B &06mM). 2)

3 -2 10
(i) A= 4 2} , = {0 J A? = kA - 21 @ryesmsI@d k @)es allel @:06m)d. A3)

3 5
(111) L _Jog)(m pElamilom  30) aUlemSle  20ESlGHTOM@  TUDY)

Ml (Sla; 20SlHMIOB)I0 @)HQIW] af) 9)®)D 3)

1 a a?

(i) IgAAIMANSHHOS C@10a|BS] Ralec@oudlaf |1 b b2 |=(a-b)(b—c)(c—a)
1 ¢ ¢?

af)an OS] H9)B>. 3)
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(i)

35. (1)

(i)

SAY-756

Solve the following system of equations by matrix method :
3x—2y+3z=8
2x+ty—-z=1

4x -3y +2z=4 S)

A and B are two events associated with a random experiment. If P(A) = 0.8,

P(B) = 0.5 and P(B/A) = 0.4 find

(a) P(ANB)
(b) P(A/B)
(c) P(AVUB) @

A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black
balls. One of the bags 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 first

bag. C))

14



(i)

35. (i)

(i)

SAY-756

2OESIHAV HACDAW DalcWOWla] 2 NAINS HBHIS)TWIFES TVIAVo of DEHIHOHT

al@la0000 HIEM)D :
3x—2y+3z=8
2xt+y-z=1

4x—3y+2z=4 )

80} 00080 af)HTVOAICIOAANA0V] MITWEA|S ONE DAIG)BBeM A @) B

©jo. P(A) = 0.8, P(B) = 0.5 and P(B/A) = 0.4 ag)@a3.

(a) P(AnB)
(b) P(A/B)
(c) P (A U B)agamial &eme)ailslon)d. 4

830 nIoUE8 4 ahalal aldMBBlo 4 HOJ| alGHB) 26QO0) IOUTES 2
al)0la] alM®BHB 6 HOa| alINDHBlo DEME. GO} 6NIOY  OOBAAOW]
ODOVTNS)T  @RMIT MIMYo  B0) Al af)SIENAN). @R 2 lAUAN
alMIOMEBIG3 @R @RAEIOOE™ MIOWIE3 WM @YHNIMBS (a1dmimileild]

&6N_) allSla)d. “@
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