R SAY-227

SAY/IMPROVEMENT EXAMINATION - 2021

Part — 11 Time : 2 Hours

MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes

Maximum : 60 Scores

/ General Instructions to Candidates :

\_

~

There is a ‘Cool-off time’ of 20 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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Answer the following questions from 1 to 29 up to a maximum Score of 60.

PART - A
Answer questions from 1 to 10. Each carries 3 scores. (10 x 3=30)
1 2
1. IfA= 4 _1 b then show that [2A| = 4|A|. A3)
1 2 .
2. IfA= [ 3 4 }, then show that A.(adj A) = |A| I A3)
3. Show that the function defined by y = cos(x?) is a continuous function. A3)
4.  Find the interval at which f(x) = 10 — 6x — 2x? is increasing or decreasing. 3
. . . A A AN A A
5. Find the projection of the vector i + 3] + 7k on the vector 71 — j + 8k. A3
6. (1) Find the vector equation of the plane
3x+4y-z+5=0 €))
(i1)) Find the equation of the plane passing through the points (1, 2, 3), (0, 0, —5) and
(2,-1,-4). (2)
: -1 (=L (=L
7. Find the value of tan~"(1) + cos 5 ) tsin (5], A3
8. Verify Rolle’s theorem for the function
f(x) = x2 + 4x — 3, in the interval [-5, 1]. K))
9.  Show that
1 a be
1 b ca|=(-b)(b-c)(c—a). 3)
1 ¢ ab
10. Solve the differential equation,
dy x+
. ®
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1 2)®@3 29 0160W)HG G218 4BUDAS ANMONAY)®)d. ale2IW] LIElBP)® 60 caTDOd

@R lalon)o.
PART - A
1 2)®@8 10 Q190W)BS ¢a1038460B0WBGH 3 ¢1A all®o. (10 x 3=30)
1 2 .
I. A= [ 4 1 } @R)YWIM3 [2A| = 4|A| ag)am oS 09)0. A3)
1 2 . o
2. A= [ 3 4 }@@@0«58 A (adj A) = |A| I agyan oSl B6)6>. A3)
3.y =cos(x?) ag)am afoWaHUm GHENEIMNAITY @ResMan O@SIE9)6. 3)

4. f(x) =10 — 6x — 2x? 2N aDoUIaHB o3l TlocUO AlBIMlocwno @YW eMAAIG

&N&)allSlee) . A3

5. 0+ 33'\ + 7k a)aM 6AllO3 7i - 3\ + 8k af)aM OAIRCICLIVINSB A I0RHU3

D) NS156). (&)
6. (1) 3x+4y-z+5=0agmm oeiomlon (plane) OHalHd HEDIHB af) 9. (€3]

(i) (1,2, 3), (0, 0, -5), (2, -1, — 4) agyaril man) MAM)GOSIENOS BHSAN) GalddH)aM

®eIoolead (plane) DEHaH DHens)a 1S1H0)d>. ?2)

7. tan}(1) + cos™! (7) +sin! (_71) 03 aflel &:06m)d:. 3

8.  f(x) = x% + 4x — 3 a)MM anoWaud, [-5, 1] agyam snadBa1eiled cooudav” ailevoamo

a10e/lee)aM)EME0 af)aIm al@lCUOWlBe)w. 3)
1 a bc
9. 1 b ca |=(a—b)(b-c)(c—a) ag)aM oS DNI6)S. &)}
1 ¢ ab
d +
10 Exx = x_xX 2N AUWlaN0BaH §@3 TVAAIIB AN alBla0d00 HOEN)D . 3)
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PART -B

Answer questions from 11 to 22. Each carries 4 scores. (12 x 4=48)
11. (i) Constructa?2 x 2 matrix A = [aij] whose elements are given by A= 2i—] )
(ii) Find A2 Q)
12. (i) Express the matrix A = [ 1 2 } as the sum of symmetric and skew symmetric
matrices. 2)
0 3 a
(ii) Find the values of a and b if the matrix| b 0 -2 |is skew symmetric. ?2)
52 0
13.  Prove that
2 7 1
-1 = B R
tan 11 + tan 24 tan ) )]
dy
14. Find d
(i) 2x+3y=sinx 2
(i) y=cos\/x @)
15. Find all points of discontinuity of f, where f is defined by
2x+3,ifx <2
f(x)_{2x—3,ifx>2 @
16. (i) Find slope of the tangent to the curve y = x?+ 1 at x = 1. 1)
(ii) Find the equation of the normal to the curve y = x2 + 1 at (1, 2). A3)
SAY-227 4
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11.

PART -B

11 ) @3 22 01900 G 10336BUBEH 4 caApId allo. (12 x 4=48)
(1) a;= 2i — j GRYENM ®OOHIEI A = [aij] af)a 2 x 2 onESlrV M1@00ilee)d. ?2)
(i) A2 @eme)ailslee)d. )

3 6

12. (1) A= [ 1 2 } oM 20ESlFlOm 830 MlaESle; MESlBMlaBe qPYIVIASlE;

20(SIPlOMB@)0 @BV ag) 9) ). 2)
0 3 a
i | b 0 -2 |apano 8oy pumiasls aoESly; @r@Ods a, b halwes aflelsud
52 0
&R f1S1H6)d. 2)
13, tan! =+ tan 5= tan 5 ) 4
. tanT 7t tanT S =tans 5 ag)n) o@S1Q1e9)s.. “4)
14 dy fis]
g @08y allslone,

(i) 2x+3y=sinx ?2)
(i) y=cos\/x 0)

2x+3,ifx<2 . . .

15. fix) = {2x—3,ifx>2 af)ON  aDoUIaHUm  HEMEIMYOIAY GRLOGE  Caldoladay
&N_)allSlee . “

16. () y=x>+1apm aiposlend x = 1 enss emosjlewes (Tangent) aidlal
D6 NS106) . ()]

) y =x* + 1 agam a@omlon (1, 2) apan emilm)ailenss emodaeieand
aLAQID Yo BB llSlHN)D. 3)
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17. Consider the vectors

ASIEA I
1

_ A N A
a=31+jt4kandb=1-j+k

(i) Finda xb. 2)
(ii) Find the area of the parallelogram whose adjacent sides are a and b. a1
(iii) Find a vector perpendicular to both a and b. 1)

18. Find the shortest distance between the skew lines
r=(i+25+3k) +a(i-37+2k) and

= (47 + 5] +6k) + (21 +37 + k). 0))

19. (i) The degree of the differential equation

2
j—x%Jr sin(%}+2y=0is
(A) 2
B) 1
€ 0
(D) Not defined 1)

(i1)) Find the general solution of the differential equation

sec2x - tan y dx + sec? y - tan x dy = 0. &)

3 1 1
20. (i) IfE and F are two events with P(E) = 3 P(F) = 3 and P(ENF) = 5 Are E and F
independent ? @

SAY-227 6
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(i)

(iii)

+ JA + 41A<, b=1i-j+ k af)aM HAIGOYBHUB alBNEIH6)B.
a x b @»me)alSloe)d (2)

a2 @ b WP ERSIODVS)ED AINEBBOV] QAURYIN AVOAIMNABAINOM alda|S0l

&N8)alSlee) . 0))

2 Wen)o b Wee)o LloeNINO® HAIRA BB IS1He)e:. @

18. 1=(1+27+3k) +a (1-37 +2k)

= (47 +5] +6k) +p (27 +37 +k)

ag)amil apy QO3 ®olenss aBQQl)e ©2101Q @RGElo B>06M)d>. 4

19. (i)

(i)

20. (i)

SAY-227

d? d
Ex% + sin (axzj +2y =0 ag)am AWlan0Ba @3 LA OO AUl @ryem.

(A) 2
B) 1
€ 0
(D) Wleeanmas @ogy @

2 2 —
sec™x - tan y dx + sec” y - tan x dy = 0 ag)an AWlan0MBaH @3 TLAQIOS YOO

6al0®)alGla00@0 BHOGME>. (&)
3 1 1 o o
P(E) = 5, P(F) = 3, P(ENF) = 5 20 cn@ome’ @i @oem E @ F oo.

a)&l@8 E @)o F 9o snadauflea1adawad @ryeemo ? 1)
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(i1)) Let A and B be independent events with P(A) = 0.3 and P(B) = 0.4. Find

(a) P(ANB)
(b) P(A/B)

(c) P(AUB)

Consider a binary operation * on the set A = {1, 2, 3, 4} given by the following table.

21.
* 1 2 3 4
1 1 1 3 2
2 1 2 3 4
3 3 3 3 2
4 2 4 2 4
(i) Compute (2 * 3) = 4.
(i) Is * commutative ?
(ii1)) Find the identity element of *.
(iv) Find inverse of the element 3, if it exists.
22. Find
2
) X
M f x2+1 dx.
(ii) f e* [tan x + sec? x] dx.
SAY-227 8
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(i) A @p B @) ome’ snadafleniadawad enaladiaud @ryem. P(A) = 0.3 9o P(B) = 0.4 9o

@Ry6M.
(a) P(ANB)
(b) P(A/B)

(c) P(AUB)

0y
Oy
0y

21. A={l1,2,3,4} a0 0em@aBH@3 * af)aM 66eNIMAl 830a|E0aH ®IeY ®AVIBIEAM

(i1)
(iii)
(iv)

22. (i)

(i)

SAY-227

alSld (13000 MIBQailafl@leeyam).

* 1 2 3 4

1 1 1 3 2

2 1 2 3 4

3 3 3 3 2

4 121 4|24

(2 * 3) * 4 »He_)allSlon)s.
* poanesdlal aryesmo ?

* 60 6o WGl af)LIONG BNl 1S106)0:.

3 a)aM af)L1eaaGIM HMEAUYAV DOMEBIE3 DHeNe)alSlan)s.

2
x
fx2+ldx'

f e* [tan x + sec? x] dx.

DA DHeNR)a ISl B9,
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PART -C

Answer questions from 23 to 29. Each carries 6 scores. (7 x6=42)

23. Solve the system of equations using Matrix Method.

x+t2z=2
y+2z=1
4y +97=3 (6)
24. (i) Iff(x) = 8x3 and g(x) = x'3, x € R then find fog (x) and gof (x). 3)

(i1)) Consider f : R — R given by f(x) = 4x + 3. Show that f is invertible. Find the

inverse of f. Q)
i x 1 31
25. (1) If 2y = 5 1 then x = . 1)

(i) Ifx+y=[ ; 2 }

|5 )
then find,
(a) xandy 3)
(b) 2x+y (2)

26. Solve the Linear programming problem graphically

Maximize, z=3x+2y
Subject to, x+2y<10
Ix+y<15
x,y=>0 (6)
SAY-227 10
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PART -C

23 my®@3 29 QI9OW)BH G213 460830389 6 PO afloo. (7 x 6=42)

23. 208l Dalcouila]

x+2z=2
y+2z=1
4y +9z=3
ag)aM TLAAUIBYEBBUBEE alBladdDo GHIETND:. (6)
24, (1) f(x) =8x3, g(x) =x!3, x € R, @y@om fog (x), gof (x) 0al dens)alSlae)d. 3)

(i) f: R = R, flx) = 4x + 3 asdlwemlond. f enmdeaidglenilud @rem agyam’

o@g|B9). f 63 HMBEAULAV BHene)alSlen) . 3)
i x 1 31
25. (1) [2 y}:[2 1}@@@0@8x= [ €))

o w11

(a) X 9o Yy Do »HeNBallSlon)s A3)

(b) 2x +y dere)allslen)d ?2)

26.  elmld en10Woallot) G IoeIAIM (el DalC@IUTlaf al@la0d®o &HI6M)b.

Maximize, z=3x+2y
Subject to, x+2y<10
3x+y<15

x,y=>0 (6)

SAY-227 11 P.T.O.
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27. ()

(i1)
(iii)

28. (i)

(i)

(iii) Find the minimum value of the function f(x) =x2+ 1, x € R.

SAY-227

Area of the shaded region in the figure is equal to

" y = f(x)
x'¢ 5 p— >X
d
(a) Jydy
C
d
® | oy
C
d
© | ey
C
d
@ | e
C

Find the area of the region bounded by the curve y = x?

Find the area bounded by the curve y = cos x, x-axis, between x = 0 and x = T.

Which of the following function is always increasing on R ?

(a) sinx
(b) 2cosx
(€

(d x°

Show that the function f, given by
o) =x3 —3x2 + 4x, x € R.

is always increasing on R.

12
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, x-axis, x = 1 and x = 4.
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2
(&)

0y
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27. ()

(i)

(iii)

28. (i)

(i)

(iii)

SAY-227

afl@oiloel  GoaHW  021QdleNam  @WETINM  al0a|80l  a)016S
®IBlEN)M@I@B aB@I GMOSo6M @)EIAOXIGBlENMN@.

" y = f(x)
X'¢ >X
6 c d
V'
y
d
@ | yay
C
d

® [ foody
© | fay

@ | feas M)
c

y = X2 ag)am Qi@0l)p, X-@odHo, X = 1, x = 4 afmlaI®)e ©aI1BAMQIG)M

Celflwmllales; mmﬂgm"oe)om);&b. 2)

x=0@)x =T Qo NSV y = €S X af)aM QAo X-BRHUAo CalBAN) AIOYIM

Celflwmllales; mmﬂgm"oe)om);&b. 3)

al)019S  OBIS)OVIBIENMTIT  af)20WEald9)o R-@8 AB@HIlor) @R
aDoWaHM aB® ?

(a) sinx

(b) 2cosx

(c) x°

(d) »? ey

f(x) = x> — 3x2 + 4x, x € R af)aM aDoWIaH0 af)EJ0WEa 109} R-03 ead@slalou)

@1RYSEMAN) OS] BN D. Q)

f(x) =x? + 1, x € R af)aM a0oUatO03 aBQQlo @061 flel &ene)a 1SlHe)@. 2)
13 P.T.O.
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2
29. (i) Findf =, @)
tan x
(i1) Flndf 21510 dx. ?2)
1
(iii) Evaluatef Sx*A/x> + 1 dx. Q)
-1
SAY-227 14
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, sec? x
29. (1) f decGaOGTngcea ?2)

.. 1
(i1) f 21or 0 dx &06m)» ?2)
1
(iii) f Syt afxS + 1 dx 03 aflel &me)alSlae)e. Q)
-1
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