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MODEL EXAMINATION, MARCH 2021

Part — 11 Time : 22 Hours
MATHEMATICS (SCIENCE) Cool-off time : 20 Minutes

Maximum : 60 Scores

/

General Instructions to Candidates :

3§2800013 (3960 BB 6)a 10N MIBC I3 :

G210B§EMAB aRIOsETIEN. Melaigme:

~

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
Questions from 1 to 10 carry 3 scores each. (10 x 3=30)
1. Find the value of x.
| 2¢ 4] |2 4 i
6 x| |51 )
31
2 A ‘[ 2 }
(1) Find (adj A) Q)]
(i1) Also prove that A(adj A) = 51 (2)
3. Determine the value of the constant k so that the function
fkx?, ifx<2 . . _ ‘
flx)= 4{ 3. ifx>2 is continuous at x = 2. 3)
4.  Verify Mean Value Theorem if f(x) = x2 — 4x -3 is the interval [1, 4]. A3)
5. The radius of a circle is increasing uniformly at the rate of 5 cm/s. Find the rate at
which the area of the circle is increasing when the radius is 8 cm. )
. 6. Find the unit vector in the direction of vector I;()), where P and Q are the points (1, 2, 3)
and (4, 5, 6) respectively. 3)
7.  Find the vector and cartesian equations of the planes that passes through the point
(1, 4, 6) and the normal vector to the plane is i 2§ + k. 3)
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1 @3 29 mom@;gg GaIOBLEBRGH DOMAOA) M. aleaouwl eiclems 60
cmpad apWlclen]o.

PART - A

1 2)®@3 10 QI00W)BS €21033BWes 3 capod alloo.. (10 x 3=30)

2¢ 4 12 4 : )

6 x| l 5 1 ‘ @RS x O Aflel BHNE) N1SIoe)dh. 3
N -

L2 1 W
(i) (adj A) &ene)ailsies)sd. (1)
(ii)  A(adj A) = 51 ag)am oS 09} )

2
flx) = {k); ’ ;i; ag)aM aNoeBaHMd x = 2 alled @endlmyainy ar@om k @es aflel
B6Te)a 1S 80). 3)

fix) = x2 - 4x — 3 af) aCosBaxad [1, 4] apan c@omitw majdeaigfiad

Aadainel YENao aloellen)amiemed ad)ay aldleudow]ee)d:. 3

80) UEBITIOE @YV BEDNEIAHI0e Aldarlenm@lend Mess 5 cm/s @REm.
Ag)(MI@ @RYMo 8 CM @RHALIN TLAVE ANADANNR aloajgal aiderlenmcion
TNDSS BHEDENOEO) . 3

P(1, 2, 3), Q4, 5, 6) @RWIT P—Q o) eaiSsAland ancm Gluaienss @pemig
OUNRSA BHeNB)aliSlan)d. &)

(1, 4, 6) ag)M CaQAFRROS HSMN] CGalXATND]o CMIBAG i- 23A +k @T@@@gm@
oglolmed @eoeajnsma BeTe)nllSlae)H. 3)
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/1
8 (i) Find the principal value of sin™ '—“) 1
0] princip 2 4y
-1 -1
(i) Evaluate tan”!(1) + cos™ (—2‘) + sin“('?). ()
9.  Find the equation of line joining (1, 2) and (3, 6) using determinants. 3)
10. Find the general solution of the differential equation
dy 5
oy 3)
PART -B
Questions from 11 to 22 carry 4 scores each. . (12 x4=48)
v + . 2
11. (i) Constructa?2 x 2 matrix A = [aii], whose elements are given by a; = ﬁ‘__ill 2)
.. a-b d]_[—l 4]
(i1) If[ 2a-b ¢ 7L 0 5 then find a, b, c and d. )
L A_{Z 4}}3__[ 1 3]C—[—2 5}
coLetA=] 5 5 BT o s Y7L 3 47
Find (i) 3A-C 2)
(i) AB (2)
3. (@) tan'x+tanly= 6))
(i) Prove that tan™! 2, tan~! L. tan™! L 3)
11 24 2 '
dy
14. Find ax
(i) y=sin (cos (x?)) (2)
(i) x2+xy+y?=100 ?)
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10.

1L

12.

13.

14.

(i) sin™! (ﬁ) aflea ladmia|@d aoely »enelsles. ' 6))

(i) tan~1(1) + cos™! (7) + sin‘l(—'z—l) aflod allel ®ene)aflsles)e. Q)

awfigdalmagny’ @mcs@oaﬂ_};;aca)omg“ (1, 2), (3, 6) apm cal@P@Senes

HSAN}CAIINIM HORITNOHF ICHIH BheNe)allSlan)d. 3)
dy y_, T 8 4 s f)
dx T x =X oHam W 0Ba @3 GDCHIHONG RMOGS HM ~aiddlama., (3) _

HSSLIVE.IN HSSLIVE.IN

PART - B
11 2y @3 22 AIHOWBS 21034680366 4 capod all.. (12 x 4=48)
(+j)
i A= [a;] sy 2 x 2 eaESlamilens ageinagmy 4 =" af)am @algene.
o) BB HBESIBTV B61.)a S99 2)
. a-b d -1 4
(i) 2a-b ¢ 1=l 0 5 @RYWIM3 a, b, ¢, d af)amilal BHeMe)nliSien)e:. 2)

2 4 13 -2 5
A= [ } B = [ } C= [ 4 } @RYWIT3, 21)UOS RIS )@l SN ML

3 2 -2 5 3
&3 1510690 ‘
(i) 3A-C e
(ii) AB | . (2)
(i) tanlx+tanly= 6}
- a2 a1 gl . ‘

(11) tan 11 TtanT 57 =tan” 5 agam OOV B9 . 3)
dy

dx @Meafislens

(i) y=sin (cos (x?)) Q)
(i) x*+xy+y2=100 . (2)
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15.

16.

17.

18.

19.

20.

21.

(i)  Find the maximum value of the function f(x) = sin x + cos x in [0, n/2]. (2)

(i) Find the intervals in which the function flx) = x>+ 2x = 5 is fncreasing or

decreasing.

(i) Write the order of the differential equation

2.3\2 3
A4 e

(ii) Find the general solution of the differential equation

secx - tan y dx + secly - tan x - dy = 0

Find a unit vector perpendicular to each of the vector

5’=3i+2j+2kand5’=i+zj—2k.

Find the shortest distance between the pair of lines

~l

=(+2j+3K)+ 4 (i - 3) + 2k)

—ty

=(4i+5j+6k)+u(2i+3j+k)

1
Let A and B be two independent events such that P(A) = 5
(i) P(ANB)
(ii) P(AUB)
(iii) P[(AmB")~ (BNAM]

0

0

3)

- -
d +band 3 - B, where

@

4)

1
and P(B) = 3 Find

)
@
1)

Show that the relation R in the set A = {1, 2, 3,4, 5} given by R = {(a, b) : la—Dbis

even;} is an equivalence relation,

Find gxz of the function y* = yv.

ME-27 6
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15.

16.

17.

18.

19.

20.

21.

(1) [0, n/2] apam gpAdBeaigiad flx) = sin x + oS ¥ AN aboWVIAUNTG BOBHT20

QLI BeNBJallslee)d:. (2)

(i) fx) = x* + 2x = 5 af)N aloUaud enad@lmicemo wl@lavleamno @ryanam

DBBOULNHUB BN ISIed. | : ()
. d2s)? dsy )
(1) a2 + 3 a) T 4 = 0 opmm WlaOMBau @8 HCdauT B33
36118) (151606 ' (1)

(ii) sec?x - tany dx + sec?y - tan x - dy = 0 a0 UHnDBas (@3 ENCDIaUAY RMOD3

AVOLIYHS 36M8)a NS106)d. 3)

F=3i+2j+2k b=i+2j -2k @wo@d & + b aop & — b @9)o Lloniacwig)es

g QISR denR)a1Slee)d. )

T=(+2)+3k) +A3{-3j+2k)
T =(4i+5)+6k)+p (2~ 3j + k)

oDVl HHRIM)BHUE DT ENBS aBQA)e )0 @RBDLlo N8l {1S1H8)H:. ' “)

A @) B @)o gnadarlonieagad spaiagauge P(A) = ";' P(B) = ',l' af)aMo BRYXOW3 21JAUOS

BHIS)OTIAIHNIMAU 618 lS1a9)5.

(i) P(AmB) ' 8))
(i) P(AUB) 2)
(iii) P[(AnB') N (BNA")] | (1)

A=1{1,2,3,4,5} apyom 6)01391(0‘8 Mdq)allajlgiss dleeiauad R = {(a, b) : [a — b| enog

MUoAU LIS } B0 D {A102IBIV OlGEIHAE @RSEMAT HDSI BB @
dy
y* = x¥ @Gry@oa3 dr 6B llSlan)d. ) 4)
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22.

23.

24.

25.

26.

Find
(1) f x logx dx 2
(ii) f x? sinx dx : (2)
PART-C
Questions from 23 to 29 carry 6 scores each. : (7Tx6=42)
6 -2 2
Express the matrix A = | -2 3 -1 |as the sum of a symmetric and a skew
2 -1 3
symmetric matrix. (6
Solve the following system of equations by Matrix Method :

3x-2y+3z=8
2x+ty-z=1

4x -3y +2z=4 (6)

(1) State whether the function f: R — R defined by f(x) = 3 - 4x is a bijéctive

function or not. Justify your answer. 4

(i) Letf:R—>Randg:R — R be defined by f(x) = 2x + 1 and g(x) = x=. Then find
gof and fog. 2)

Find the equation of the tangent line to the curve y = x2 — 2x + 7 which is
(i)  Parallel to the line 2x —y + 9 = 0. 3

(ii) Perpendicular to the line 5y — 15x = 13. A3)
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22.

23.

24.

25.

26.

2130165 a308)oilaleammal 56118 1106,

@ [ xiograr @
(ii) f x2 sinx dx | )
PART -C

23 2)®@8 29 AIOOW)BS 621033@BWRBGS 6 6mpod allme., (7x6=42)
6 -2 2

A = | -2 3 -1 |agam easlsmilom  milemEaay sy aVlemaElamy
2 -1 3

OA(SIBHMV)H2)S @)@ af) ). (6)

®anigies Qo B0ad’ @@@;Jnsam’icrmac@ al@lano®e  62EleaY  eacomL
DalCWIU]a] HOMEDED)D:.

3x-2y+3z=8

2x+ty-z=1

dx -3y +2z=4 6)

(i) f:R—> R adfix)=3—4x )M aDoWeHM OOTUR AL @rRGsMo @RLICWO *
oIV QUSRI C))

(i) f:R—)R«raf(x)=2x+l,g:R—)Rm8g(x)=x20g)crﬁlnﬂocn"nsamgoeacr3

al@lnemlajoad gof, fog agamial DT80 f1S106)H,. )

Yy =x2-2x+7 agm @8afload SOMRAFO DCHIUM a1)IOS BIS)TMD) (aldHO00

B N S
(1) @,@oﬁmc@ Somead, 2x -y +9=0 ad)aM OORITIM TLAITNORIET, A3)
(i1) ce,@oﬂaag sonﬁea@', 5y — 15x = 13 a)am o001 elosruansmy. 3)

ME-27 ' 9 P.T.O.



27. Find the following :

) 1
@) f 1+x2dx

} d
(i) j 2 6x+13

1
tan”lx
(i1i) f 1 +x2dx
0

28. (i) Find the area of the region bounded by y2 = 9x, x = 2, x = 4 and the x-axis in the

first quadrant.

(i) Find the area of the region bounded by the two parabolas v = x~ and y>=x.

29. Solve Linear Programming Problem (LPP) graphically
Maximize : z=3x+2y
Subject to constraints :  x +2y <10
3x+y<15

xy=20

ME-27 10
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27, anaies %05 oGl BeMAl ®eTB)aflSloens :

1 k ‘
f [+ & M
(i f 6 + 13 _. )
(iii) fla:]-x)f ‘ ' 3)

28. (i) y* = 9x aam adalmy x- ABMIMIMI x = 2, x = 4 agyard) aaejm;ce,cramgo
slenss nmg'g HPEWAIOE! aloajaal DHoNBJa ISl d,. : 3)

(i) y=x%y?=x ag)adl SHBansBeslsalenss moﬁgm”@,mgaﬂémgoe,. ‘ &)

28, et aleaf Linear Programming Problem (LPP) o3l asdlanowo BeN8)afISle6)d,.
Maximize : zZ=3x+2y
Subject to constraints :  x + 2y <10
Ix+y<15
x,y20 (6)

————— e
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