[ C125S NO. & oo SSE 27

= SECOND YEAR HIGHER SECONDARY SECOND TERMINAL
EVALUATIOPN, DEI(ﬁZMBER 2019
art —
MATHEMATICS (SCIENCE)

Maximum : 80 Scores
Time : 22 Hours
Cool-off Time : 15 Minutes

@eneral Instructions to Candidates : \
* There is a ‘Cool off time’of 15 minutes in addition to the writing time of 21 hrs.

* You are not allowed to write your answers nor to discuss anything with others during
the ‘cool off time’.

* Read questions carefully before answering.
* Calculations, figures and graphs should be shown in the answer sheet itself.
* Malavalam 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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Score

Answer any six questions from 1 to 8, Each
carries 3 scores.

(6%3=18)

1. If the function f: R — R be given by

f(x)=x*+3andg: R — Rbegivenby
g(x)=3x—-5 Findfegandgef.  (3)

. a) Areaoftheregionbounded by the curve
y = f{x) and x axis between the lines
x =aand x = b is given by M

b
i) [xdx
b
i) [ydx
b
iii) [xdy
1v) ‘].xdx
b

b) Find the area of the circle x* + y* = 4
using integration, 2)

. Verify mean valu.e theorem for the
function f(x) = x* - 4x — 3 in the interval

[1,4]. 3)

. A stone is dropped into a quiet lake
and waves move in circles at a speed of
4cm/second. At the instant when radius
of the circular wave i1s 10 ¢cm, how fast
is the enclosed area increasing ? (3)

e

Score

1 qymad 8 cuenwag sole)tgl® apemeleye
6 agepamwlo pomoea e, 3 sapod allme.

(6x3=18)

1. f, g apoUSavmetd @nomae £ @ R — R,

fix)=x+3gg:R>R,gx)=3x-5
ampwaad fo g wo g ¢ { o wemayalgla)s.
(3)

» a) y = f{X) agm @) X anesiayooe

X =a, X =b agm cuneBesel
BIEMBOBNM aldglanl = (1)

b

D [xdx
b

i) [ydx
b

iii) jxdy

1v) ].de
b

b) x*+y =4agm ayemenied aoajgal
O MRE(HUM Palc@IUilgl &Hens)all
S, (2)

. f(X) = x* — 4% — 3 agy™ anctiaya’ [1, 4]

agym meddecigld dld cuoey mirvocmoe
dloaeMo ag)my aldleoousien;s:. 3)

. (HUDIBIROW BISOBOTTNCLIBE) 630) SHENSIETUID

RELIC BRI MBS AEBHIB
Qleyas moonsmdd 4 aov. dl./ocvend
sUMEB @3 oleflenm). Retmoondwlag
apoe 10 e, dl. @R MaREE meow
arfleg aleqjanl cadadlenmalian ofloss)
6131110630, (3)
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5. Match the following :
Differential Solution
Equation
d
a) xZL=y Dy=x+C (1)
dx
b) dy =2x il) y=Cx 1
dx

¢) y’ h2xyj—i =0 iii) y=cosx + C (1)

iv) y*=Cx

6. Find the area of the shaded region in the
given figure. 3)

Soy=xted

-l

,_’.‘ *T-"?" =
et
. ¥]

L

TR,
3

@
R

A

7. Consider the differential equation

xiy-+2y=x2(x¢0).
dx

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

b) Solve the differential equation. (1)

Score
3. calvjoald] eoidens, :

alannadasdlaped al®lanome
cmmcuoa,,)o
dy : R
— = =x*+C 1
a) X oY i) y=x (1)
dy T
b) — =2x i1) y=Cx (1)
dx

c) y' - 2xygx3i =0 iii) y = cosx + C (1)

v) y?=Cx

6. alwanilon cauas 6oy comEDef
UOQBOT BEMNBHIHE) . 3)

;
; :
§ooy=xRet

7. xgl+2y= x*(x # 0) agy™ Aflanoidad

dx __
@B MBS, o alBleBe8.

a) awlano@edl@dd MBI @TeN] 6
DREUNHIETE a00dyd dmensialidleas. (2)

b) aflsomeflon manseHlad o
an0®0 &ena)allclcee)s,. (1)
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8. a)

b)

Score
Construct a 3 x 3 matrix A = la ],
a;=1i-]j. (2)
Find |A], (1)

Answer any eight questions from 9 to 18.

Each carries four scores.

9. a)

b)

10. a)

b)

11. a)

by

(8x4=32)

Write the direction ratios of the
vector a=1+j - 2k. (1)

Write the direction cosines of a
vector perpendicular to a | (3)

Show that R = {(a, b) : a, b € R,
a < b?} is neither reflexive, nor

3)

symmetric nor transitive.

Write a commutative binary
operation on A = {1, 2, 3}. (1)

Show that the matrix A = [j ;}
satisfies the matrix equation
A’-5A+7l=0wherelisa

2 x 2 identity matrix and 0 is the

2 X 2 zero matrix.

@)

Using the above equation, find A, (2)

A O

Score

8.a) A= [au], a, = 1 — ] @@ aflwo

b)

)
(1)

ar) 3 X 3 eadlg agymies.

|A| d6mR)aliSlee)ss.

9 qyoad 18 cuenwias aaloaiuegltd agemsleye 8
ag)eRETM pETmeeavime:. 4 eapod allamo.

9. a)

b)

10. a)

b)

11. a)

b)

(8x4=32)

a=1i+ j - 2k e eugded
WROHHAMD COGaU D agyymyes. (1)

d ) LloMINOW 60} HCUIOM W
£3UTD OBINOTOMIBRD ag)Pmme.  (3)

R={(ab):abeR,asb’} agm
Clealat® dlogggleato, miloaSleseno,
sodmilgflents @rg) agymt omelaflenes.

)
A={], 2, 3} oA an smyesglal
SHETLUMCI 80080 ag)F3Dmb. (1)

A= {j ;:| ag)ym s.)m{sﬂ@”
A?—5A+ 71 =0 agym eadg
MAOIB 0 aldelleanimmy agyar smel
o6,

(I 8ey 2 X 2 engrudddeasigo 0
8} 2 X 2 milenceadlgyo @veyomy) (2)

e aIoe:jo Halewousla] A
61810 1151063 .

)
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X . 2W
12. a) The value of sin™ (Sm ?} = (D
Vi+x? -1 _
b) Write tan! T |x* 0 in
its simplest form. 3)
13. Consider the function
) = kx+1 ifx<3$5
()= 3x-5 ifx>5
Find the value of k so that f(x) is
continuous at x = 5. 4)

14. Find the points of local maximum and
local minimum of the function f given

by f(x) = 3x* + 4x* — 12x* + 12. )

3
15. Evaluate J-dex using limit of a sum. (4)
2

16. Evaluate the integral j%dx, @
o1+ cos™x

Score

, . 21
12. a) sm“‘(sm —3—} wes afles = (1)
Ji+xi -1
b) tan! . X # 0 om eocflod
E1ee) Ml IGTSIED agy Py 3)
B3 ) = kx+1 if x<35
SR EVY T R

anotiaudd al@lwemleaie:. X =5 agam
enflazjofiad f(xX) @endlmyalmy anotiay
madsge aflwe k wes afiel eemyadid

. @)

14. f(x) = 3x* + 4x* — 12x* + 12 agym
afoUIaHeM GRILHM MOg Mo, CRIIHEHT
diflaoe Aflalesd eAgiem enfieeandd sengia
Sleae)es. 4)

3

13. J-dex e allel elldlg 62 e

b

Q;LJG@OUﬂ%U 62y 1Sl ey, (4)
16 :‘.-}ﬂ‘{— dx agemn edeleq afle
Tl cos’x R
nenzadlSlee)des. 4)

SSE 27 Méthematics (Sc-:'i.ence) 5/8



Score

17. a) Draw a rough figure and shade, the
region bounded by the curve y = cos x

between x =0 and x = 2. §))]

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

18. a) Write the line
F=(+2j+3k)+AM2i + 3j + 6k)

in Cartestan form. )

b) 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, 2)
Answer any five questions from 19 to 25,

Each carries six scores. (5x6=30)

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

Xxty+z=6
y+3z=11

X+z=2

ORI

Score

17. a) y=cos X agm @dal x = 0 e

b)

18. a)

b)

X = 27 #6)0 sflad HenzosnM @I
o agideandafidoe Ar.g) Hauwiuy
6.0 1) (1)
sa@alosmm sonesla aloalgct

BEMNABEIBE B, 3)

t = (i+2j+3k)+ A2i + 3]+ 6k)
gy CURTOS TOBIS 0 B:0RGln |
DY IO IO . (1)
00 uoclepgs e snflaaian myole
TVOBU WD 0g)Fi®)s. 3
ee Uodladd e enfloyafld mlar 7
wiemly Aesesiwes aogoo, snllcs
allead qupaid: Mot i8R agymss. (2)

19 oy 25 cueoeyps canaywmgad agemeleyo
5 agepemia’ pomeeavimie. 83800 82106}

mm']mgu

6 aapod alimo. - (5x6=30)

19. moev emosiamlaies;m ea(s)dy”

TUDOUI, J6TBEOS alBlanoro eaglgy dlod

QN 8068, (6)

Xty+z=6

y+32=11

X+z=2y
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20. a) Find g% 1f x = a(t — sint),
y = a(l + cost). 3)

b) Ify=(tan'x)? show that
(1 +x) gwy+2x(x +1) dy =2. (3)

21. a) Prove that the function given by

f(x)=x’~3x2+3x- 100 is increasing

in R. )

b) Find the slope of the tangent to the

curvey =3x* —4x atx = 2. (2)

¢) Use differentials to approximate the

value of /253 . 2)

22. Find the following integrals.

sin(tan™ x)
) I 1+x* 3
b [— & 3)

(X +1)(x +2)

Score
20. a) x=a(t - sint), y = a(l + cost)
e oot g—}: BEMNAOIHN) B, (3)
X
b) y=(tan”'x)* epwoad,
d2
(1 +x2) —=Z £ ax(x? +1
dx? ’ )d
apasmam emglQlenss. K)]

21, a) f(x) = x’ — 3x* + 3x ~ 100 agm
anoorth R @ spmdisimflend’ apeny

ag)m emgloilenide. (2)

b) y = 3x* — 4% egym @dflo@ X = 2
agyom enflaallenss omIs;ewes

2B BH6M BB B> (2)

c)  /25.3 o} ageearale aflanonbas

@ galewovila] demenosas.  (2)

22. moe? O:08)EElldlaeym @c@[mm%m;“

67l fIS] 86185,
sin(tan ™ x)
) '[ 1+ x? )
dx
b)) |————— 3
) j(x+l)(x+2) ©)
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23. a) Form the differential equation of the

family of circles touching the x axis

at origin. 3

b) Solve the differential equation

2 2
dy _x+y° 3)
dx 2xy

24. a) If6istheangle between 4 and b, and

‘a.B}:\a“xB,thene= (1)
LT N
i) 3 11)2
iii) = iv) 0

b) Ifd =2i-j+3kand b =i+j+k,
write a vector perpendicular to both
aand b. (2)

¢) Find the area of the parallelogram
whose adjacent sides are & and b. (1)

d) If¢ =i+2j~k, then find the volume

of a parallelepiped with i, b and ¢
as its co-initial sides. (2)

25. a) Consider the line T = (i +j) + A(i +2j).
Write the equation of a line which is
parallel to the above line and lying at a
distance of 5 units from the line. 1)

b) Find the shortest distance between the
lines T =(i+2j+k)+Mi—j+k) and
I =Qi~j—k)+pi+]+2K) (5)

BT

Score
23. 2) x apsseom adlEaild emosym ayom

emains anddlelle® myalafles;m
WianOmaxfl@@ maossio oyl
B6) . (3)

2 2
b) Gy _x +y agm UWlasomdarlwdd
dx 2xy

TODCLOBABTHIOR aldlanoido H:06mids. (3)

24. a) Fqo b Wo Dswieyss seoemos 8,
|a.E|=(§xB‘,@@mm%e= 1)
n T
1) > i) 7
) « 1v) 0
b) a=2i-j+3k, b=1+j+k
®R@OE F Qo b RO LloUBIW S
) F3DY 8. 2

¢) 4, b o malalcuemEgoe cmym
MI2DELEHOR aldqBOT @6em
HEOBE)B>. 1)

d) €=i+2j~kepwod i, b, oo
UICIEMEROWS (UMM a12R6IGRI0A]
Hflodd paaaal &emenosans.  (2)

25, a) T =(i+j)+ a0+ 2)) agm oo
MANMOBIWBe 0 cuewlad aflmy 5
WG @HLIWBRERMOQ QBFIV,

QUAWIHS MIACUIE: o af)PLTIE:. 1)

by T =(+2j+k +Aai-j+k),
T =(2i-j—k)+w2i+j+2k) agori
Qs RBeslewllangs agpalo eyoeTs
AVHLIO BEMBHIBE] B, 3

P rrr———
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