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Iflflltililtfllil1ilfiilff[l Class No. :

Name:

SECOND YEAR HIGHER SECONDARY SECOND TERMINAL
EVALUATION, DECEMBER 2019

Part - III
MATHEMATTCS (SCIENCE)

Maximum : 80 Scores
Tirne : 2% Hours

Cool-offTime : l5 Minutes

General Instructions to Candidates :

. There is a 'Cool off time' of I 5 minutes in addition to the writing time of 2% hrs.

. You are not allowed to write your ansh'ers nor to discuss anything with others during
the 'cool ofi'time'.

. Read questions caref lly before answering.

. Calculotions,.figures and graphs shorld be shown in the answer sheet itself.

. Maloralam version of the question.s is also provided.

. Give equations v,herever necessary.

. Electronic devices except non programmable calurlators are not allowed in the

Exantination Hall.

oil o;cdraola,odaoSgg on rcro3rnl 6c6rnanro6 :

. cdl6(lov"s 2t/z aaflaagd cruoooruflcri o.J3ooo 15 dlcrfl$ 'a,gcd acod ooso, O6,rEcarddolo.

. pc m)oor([ro'crJco;ora<riao'prumoo ooeJ(T)cccnct ogggcrto3ocoll orgooroJlcrilocoro

cnsoroccmc otcdlg,

. gorooeoed og:yvSco3rmoflcri o3mt' co_tco1onca 5galco46go cr_rcolaoemo.

. 66rnao" eJge{ac6, -c.I1oronc6, 1oco.o3aca, oonrrlol goroocolgclld roorm peneco.lkdlaoemo.

. c-a.tco;oeri oacorcgroroSlego mdaJlolgern'.

. ra@lor<roJoJgg ffuoeJoro' cruoo.l3atreonci oacsgaoemo.

. c1ojclcncqaca o-argccDoac(oTo acnflao3ca6o3acd ogloaor3gg eo3 pactqcerllai
por6o6rno+o o:ola,gcooc$nfl go-tcco.rccrllao3occ6 o.:cdlg.
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Score
Answer any six questions from I to 8. Each
carries 3 scores. (6x3=18)

1. If the function f : R -+ R be given by
f(x) = x2 + 3 and g : R *r R be given by
g(x):3x - 5. Find f" g and g . f. (3)

2. a) Areaoftheregionboudedbythecurve
y = (x) and x axis between the lines

x=aandx=bisgivenby (1)

b

i) Jxdx

b
... Iil) 

J 
yox

t
Iu) 

J 
xdy

t.rv) Jxox
b

b) Find the area ofthe circle x2 + '7 = 4

using integration. (2)

Verify mean value theorem for the
function f(x) : *z - O* - , in the interval

[1,4]. (:

A stone is dropped into a quiet lake
and waves move in circles at a speed of
4cmlsecond. At the instant when radius
of the circular wave is 1 0 cm, how fast
is the enclosed area increasing ? (:

ifitrfliilfrtrtlmmrrtlr

Score
I aj<ocf, 8 oroo(!,lBg oarcelong[ld o{por,lego
6 ogepqorrlcri gruoooaeJroJa,. 3 cn1;cd oJlroo.

(6x3=18)
1. f, g oaoo"nvm3a<6 orrocla,oo f : R -+ R,

(x) : x' + 3 Oe g : R -+ R, g(x) : 3x- 5

raOorcd f " g ollo g o f Bo o,erntroldlarr3a.
(3)

2, a) y -- (x) nglcm a6o.l x ooaoru3oooll

x = a, x = b ooorfl otoacBaeflsoll
e{6IBcaoJrm ,loggoJ = (1)

h

i) Jxdx

b
... Itr) JYox

b) x': + y': :4 ogrm old(6rD(T, d, oco ologgoj
prflc lcnovc6 gaJccolcrr-A aerre3oJl

dlao3a. (2)

f(x) = x2 - 4x - 3 o6cm o-ooo"orcri il, 4]
o61crn pocfiOoorglrd o1c6 ocag mJkuccroo

s0o1l@cc6rnco6nn"orrdlcuaculaoga. (3)

4, crJl crqr er o co nnscaonll c a ao' eio3 a6f s3ccrr:cr.6

Bcercoxllroaoro'fld o3o-rogs3rm ordrulDoa{rurl

orlaJgg (I.)oo0)6rBd 4 ocro. o1. / oeruaocfl
co cnonjl oi or ellaoScm3. earoooorurojlocfl
opoo 10 omr. o'1. orgra3cm ffuoQ)otD' (oooo)

onflocfl oroggoi cr.raerlao3rmolorf, crfloao"

aerregoJdlao3a,.

iii)

i")

b

[*dv

i*a*
b

4.
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5. Match the following :

Differential
Equation

dva) x j=v
dx

bl 9=z*-dx

c) v'-2xv!I' 'dx

Solution

i) y: *'+ C (l)

ii) y=Cx (l)

=0 iii) y=cosx+C (l)

iv) yz:6*

co]o3ootdl co.]6ao3a :

rut:l.oorfl.rsilord o.lo'loocoo

Score

i) y: *'+ C (l)

ii) y: Cx (1)

6. Find the area ofthe shaded region in the
given figure. (

(IuOcUCArJo

dva) x.:-=y
dx

bt 9=z*'dx

c; y' - z*y$ = o iii) y: cosx + c (l)-dx

iv) Y: : 6*

6, -oJl lroronfl oa eosccu'o-oJq recoomilorfl
ologgoj aemaocao3o. (3)

7. Consider the differential equation
dvx:+2y=x'(x*0).

a) Find the integrating factor of the
differential equation. (2)

b) Solve the diflerential equation. (l)

-dv
'' *; + zY = x'(x * 0) oorm oJlooorflodl

oafl mtoruca,;o otolloenflao3a,.

a) oll ol o c6 n{lcor rd mtocr.rca;omflo@
p@c1ofl orl oocq6 oene3oJldlao3a. (2)

b) or-flo.ooc6.dloafl cruoclca;corofl orfr o:rd)

oocoo aene3oJldlao3a.
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ScoreScore
8. a) Construct a 3 x 3 matrix A: [a,,J,

a,:i-j. (2)

b) Find lAl. (l)

Answer any eight questions from 9 to 18.
Each carries four scores, (8x4=32)

9. a) Write the direction ratios of the
vector d:i+j-2k. (l)

b) Write the direction cosines of a

vector perpendicular to d . (3)

8. a) A: [aul, a, : i - j orga3rm olcuo
oo3 3 x 3 oo1dl6 o6v3ro3a.

b) lAl aena3oJlg ao3a

(2)

(l)

9 4oxd 18 cloo&,leg d ^ rcoJ5lpdilnn o6ooroie4o 8
o6epqorini gorroooelolla. 4 cnlcd oJkoo.

(8x4=32)

9. a) d: i + j - 2k o6rm ocuqctlorfi
rucoroa,gco cocov;cacb oOgJ(oJe (l)

b) d g; aoeaoccor eio3 ocrqcllocfl cu.roo

a,lol oacoomrm3a,oO o6v3ro3a. (3)

10. a) Show that R = {(a, b) : a, b e R,

a < b') is neither reflexive, nor

symmetric nor transitive. (3)

b) Write a commutative binary
operation onA= {1,2,3}. (

ll. a) Show thar rhernut.i* e: [ ] 1li I 1l
satisfies the matrix equatihr J

,{2-5A+7I=0wherelisa

2 x 2 identity matrix and 0 is the

2 x 2 zero matrix. (2)

b)' Using the above equation, findA r. (2)

10. a) R= {(a, b) : a, b € R, a 3b,} ogcm

cjleerognt o1q6 6i1ccr.rc, cn-iloo (dleaoc,

lsccdcnflfllecuc orag o6rm" oorg! ollao3a.

(3)

b) A: {1,2,3} oflnfl oo3 a,rmJcg$oJ

ooerumdl ocgcoovcrt ooelcola (1)

l- : rlIt. a) A:l , " I 
o6rm ootdl6

L-r z)

A.2 - 5A + 7I : 0 o6rm ooldl6i

m)ocr.rc6Jo o-:c eflaoSrm3 o6rm" orog!

ollao3a,

(I ao3 2 x 2 oo61cLuc6f;tf;too1dt6o 0

aa32 x 2 mlleocoold6go ropagrm3) (2)

b) coa0 oDooiceJo goreo;ccdl4f A '

aenasoJldlao3a. (2)
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12. a) The value of sin [t'";J = 

- 
(l )

(Jr.': -r)
b) wriretun 

[ * .,J.x+urn
its simplest form. (3)

Score

/ 2n)
12. a) sin rl sin J co2os oJler = _ (l)

t {/

lJr.* -r)b) tan rl -' ], x * 0 om orooflocQ
\,x,

ane.r3o3uorulkd oOeJ(I)Ja (3)

13, Consider the fuirction

lkx + 1 if x < 5
f(*) = 1,,*-, if x>5

fma tn. value of k so that (x) is

continuousatx:5.

Find the points of local maximum and

local minimum of the function f given

bY f(x) : 3x4 + 4x3 - 12x2 + 12. (4)

3

15. Evaluate Jx'dx u5ing limii of a surn. (4)

lkx+1 if x<5r(*)={:*-s if*>5 €m
n-ooco"ngc6 .rolcner'{lao3a. x = 5 o61rm

enilcngoJlo? f(x) aendmgclmi oloo',''t

mcago crfloo k cor3os oJla aene3oJdl

6oJ6. (4)

f(x) : 3xa + 4x3 - 12x1 + 12 og)m

o-oo(,"og o(8 cacaod oc61oo, celcaOcfl

dlcrfloo oJlerari ejlgcm enlce3aoc6 aena3oJl

dlaotra.

l

J 
x " d x oc0 oJl el el oil 6 ocori cruo

2

po,t corccr5l4i aena3oJldlao3a.

(4)

14.

(4)

16. Evaluate the integral ifffio- ,0,
r \slnx

t 6. l: dx o6lcm pcfltoreflorfl oJla
,j I + cos'
66neJollJleol6. (4)

14.



Scote

17, a) Draw a rough figure and shade, the

region bounded by the curve y : cos x

between x:0 and x = 2n. (l)

b) Find the area ofthe shaded region. (3)

18. a) Write the line

i = (i + 2j + 3k) + )'(2i + 3j + 6k)

in Cartesian form. (l)

c)

Write the co-ordinates of a point on

this line. (

Write another point on this line which

lies at a distance of 7 units from this

point. (

Answer any five questlons from lg to 25.
hach carries six scores. (5x6:30)

19. Solve the following system of linear
equations using matrix method. (6)

x+Y+z:6

y+32:11

x+ z=2y

illlilltlillilillililillflililt

Score

17. a) y: cos x o61cm a,Ooi x : 0 ae;o

x = 2n ao3o psollnfl genacao;rm recco

orofl o@ o6;a,cr:cn_cJllroo otoqi oovortuj

o-crEle (l)

b) cordooeronn reco ccroflocfi o:oggoj

ar6maocdoJ6. (3)

18. a) i :(i +2j +3k)+1"(2i +3j +61,)

oonn c!o(o)Jos rruocr:ca;o ac65lloq:rt

oJorr6ruuoeteJmse. (l)

b) po cr.tocoretpq aq arJlcn3oJlorf, au3o.t,+

nuoa4ac6 ooeJ(DJar (t)

c) pcro crtocollnfl pr enJln:gcrflrtfl nf rm" 7

o3enll6 ooaoe.ro3gg oo6co3 enJlc.:3

oJlo@ cro3-la crooo;ac,t o6.r3or3a (2)

19 qrord 25 cuo<oor3gg c-a.rcoyoa$<d o€yxoa;le{o
5 o6 qg ruro'l m" goyrroooelo)la. 6cooo c-c.icr3J

orolm3o 6 cagc6 oJkoo. . (5x6=,30)

19. o,co.r oacs3omlolao3nn oo1s145'

auoo.lcaJf[Bgos o-Jnjloocoo oo1d16 nic;fl

b)

ord a,c6mJ6,

x+y+z:6
y+32:11

x+ z:2!

(6)
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20. a) Find *trl<=a(t-sint),
Y: a(l + cost).

Score

(3)

(3)

(3)

b) Ify = (tan rx):, show that

(l r x:)' o'{ * r*,*' . t,!I = 2.dx' 'dx

20. a) x = a(t- sint), y=a(l +cost)

.,gr.nn $ *e.6ocdoJe,
dx

b) y: (tan rx)2 crpoeafl,
rl

(l r xr)r d'{ 
- 2^,*' + ll9I = 2dx' 'dx

opoemnrf oorgloleerga, (3)

21. a) f(x) = x3 - 3x2 + 3x - 100 *,cm

o-oo(/)"os (6 R afr pr61e,1mfl5rB" cro6m"

o6cm" orogllcoJ1ao3a. (2)

b) y : 3x'- 4x o6nn adoJlocQ x : 2

o6cm enJlcngoJletJgg o@csjolocoJos

-oo1oi aemaocoo3a. (2)

c) JZS: o.0 no*ergsoojel o.rjlononlodt

co-rnfr go-rccorccrflqf6i6m6oc6oJe. (2)

o:cov oacs3oruflolao3rm grQtorlinu

aena3oJdlaoga.

21. a) Prove that the function given by
f(x) = *t - r*' * rx - 100 is increasing

in R. (

c)

Find the slope of the tangent to the

curve y:3x? - 4x atx:2. (

Use differentials to approximate the

value of .,,D53 . (

21. Find the following integrals.

a)Jsin(tan-r x) ,..--.-.......-oX
I + x'

dxb)j
(x+1)(x+2)

b)

a)Jsin(tan-r x) .-------- dx
I + x'

b)
rdxt_
J (x + l)(x + 2.1
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23, a)
Score

Form the differential equation ofthe

family of circles touching the x axis

at origin. (3)

b) Solve the differential equation
dv x2+v2
-:_ = ___._r_ .

24, a) IfO is the angle between 6 and 6 , and
l-r

ie.bl=lexbl,then0=-- (r)rttt

If d = Zi-j + :tand 6 = i +j + k,
write a vector perpendicular to both
d and 6. (2)

Find the area of the parallelogram
whose adjacent sides are d ana 6. (f)

If d = i + 2j -k, then find the volume
ofaparatlelepipedwith d,6 and d

as its co-initial sides. (2)

25. a) Consider the line i = (i + j) + l"(i + 2j).
Write the equation of a line which is
parallel to the above line and lying at a
distance of5 units from the line. (l)

b) Find ttre shortest distance between the
lines i =(i+2j+k)+).(i-j+k) and
i =(2i-j-k) +pQi+ j+2k). (,

(3)
2xydx

u) -'4
iv) 0

.. 7I
l) -'2

iii) r

b)

c)

d)

ffiHlllllllilflil]t[ilil

Score
23. a) x ooa,looro acjldlcrJlc0 otocsJcm rl{l.610

rdB gJos o-ocoleJloo au3s_fl g[ ao3cm

orj'looocao{lod cr0oclJc6Jo o3o-llao1

doJ6. (3)

b) dy - x2 + y2 *rm o.rjlooooto.dlonfr' dx 2xv
crooclca;orolioco o:rdloocoo acern3a. (3)

24. a) 69go 6 ggo psole4gg cacsmcsm" 0.

la ui = la ' 61, ooo,cnn o : (1)

.. 7T

ll -2

iii) r

c)

d=2i_j+3k,b=i-J+k
oroorccft 5 SIo I g4o aoearoccor oo:q6
o9eJcoJa (2)

d , 6 p* m;o1o:o:craeongcco! clo3cm
m)coccrotolao'ruflorQ ologgcr.i' aern
aocdoJ6. (1)

d =i+2j-kooorcan d,6, d gonuol
o..: cr.J coangcoJl clo3rm o:cooacacoJ)

HruroQggggoJaernaocao3a. (2)

25. a) r = (i + j) + 2"(i + 2j) o6nn clroao-
(ruocfiDoooo)(oJo p"c cr.tocolnfr nl)rm" 5

o3enfl6 ooaooo,lJggrojocco oogcoJ
crJooiJos (uooJcaJo o€)e3roJa (1)

b) i : (i + 2j +k) + )"(i -j + k),
i : (2i - j -k) + pQi+ j + 2k) o9cm1

o.loadaeilscoler3gg c:436c:{0 aJo6ruro
GBAero ASmaocdoSa. (s)

I
I

... 1l
ll) -4

iv) 0

b)

d)
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