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Higher Secondary First Terminal Examination - 2017
: Part - 111 ' .
HSE 11 MATHEMATICS (Science) Maximum : 80 Scores

Time: 2% hrs
Cool off time : 15 Minutes

General Instructions to candidates:
o There is a'cool off time' of 15 minutes in
addition to the writing time of 272 hrs.

+  Youare neither allowed to write your answers
nor to discuss anything with others during the
'cool off time’.

+  Use the 'cool off time' to get familiar with
questions and to plan your answers.

»  Readthe questions carefully before answering

+  When you select a question, all the sub-
questions must be answered from the same
" questionitself.

+ Calculations, figures and graphs should be
shown in the answer sheet itself.

.+ Malayalam version of the questions is also
provided.

«  Giveequations wherever necessary

+ Non programmable calculators are allowed
in the Examination Hall.
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Questions 1 to 8 carry 3 marks each. Answer any
six questions.

1. Show thattherelation R on the set N of natural
" numbers defined as

R={(x,y):y—xisamultiple of 2}
is an equivalance relation 3)
) : ' . 23
2. Find the inverse of the matrix 4 = [_1 5}

using row transformation. 3
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23
L N2 3
soa=fed mep, 2
) Find 4B 2
i) Tf Cisthe matrix obtained from A by the
transformation R, — 2R .find CB (1)
4. Considerf: [3, ) — [1, ®) given by
fx)=x>-6x+10 3)

Find /'
3

1 d
5. Show thattan™ S + tan“% =tan'y  (3)

6. Solve 2tan™(cosx)=tan (2 cos x) (3)

30X _ |2 2
7. 0f x X —‘4 1
Find the value of x 3)
I -3 1
8. 4 =[20 4
1 2 -2
) Calcuate | 4| (1
i) Find|adj4| (1)
[Hint: Using the property 4 (adj (A=4T]
n) Find|34| (1

(6 x3=18)

Questions 9 to 18 carry 4 marks each. Answer any
eight questions.

9. *is a binary operation on R defined as
a*b=2ab

) Determine whether * is commutative and
associative ' 2)

i) Find the identity clement, if exists. (D

i) Find the inverse element, ifexists e))

10. ) Iff:R-{2}) >R~ {2} defined as

2x-3 .
f()===5, find fof @)

i) Which ofthe following functions satisfies
the condition /' # f . o))

2 3 T
_ |45 e
3. A—L ]J B= [1 2 s
) 4B a2emye (2)

0 R - 2R, apam (SOBAV GanIBED 43
afl eidlenyan easle;quosm C ag)®)a3

CB &06m) @, (1)

4. f:1[3,0) > [l o). f(x)=x*—6x+ 10
7k D613 al1S106) . A3

1 205 3 L

5. tam?! S tan™ 7 T an’ 7 o emgiwl
ET:N (3)
6. 2 tan'(cos x) = tan’ (2 cos x) apOo3 x Iy
aflel a:6meyails1ee) . (3

T

GRWIM x &aF allel HEMESosN)®>.  (3)

1 3 1
8. A =I:2 0 4:,
g2 37
D 4| &6menosn) e ¢ )
i) ladelaaenggnﬂs"lces)gce, ‘ (N
[@o3aum: 4 (adj (4) = 4| 1] apanas pa
CoWlaj]
iii) Find]3A|£:6TT§gnJ1S1<BS)3£) (1)

(6x3=18)
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@REEMO o) aldlcwowlend. (2)
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i) swdecaudas QUo6L) 9NME®BIG @O
6B a1S166) . m

1009 fiR-{25>R-(2),  s= 222,
. apwods. Jof @06m) &, 3)

i) f = f apap mleuawm (z;iamgcm(a’l
BNAD aBHGo MIOP HROS) AN G106
MUDNT af@®o6rs? n
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11.

12.

13.

14.

15.

16.

17.

18.

) fiR—{0} >R-1{0}, /™= 1
b) f:R>Rf(x)=—x

X

o fiR-{1}>R-{1}, f®=77

d) f:R-1{2}>R-{(2}, f(r)=Z=2
R R

|2 0o a

R

Express 4 as the sum of a symmetric and a
skew symmetric matrix.

i) Constructa2 x 2 matrix 4 =[q,], where

= G+ :
a,= —— 2
i) Write the transpose of 4 (D
iii) Show that 4 is symmetric )
1+a 1 1
Showthat|  !*b ! =abc(1+1+1+1)
1 1 1+¢ a b ¢
@
x=2cos0O
y=3sin0
) Find 2 1))
i) Find 42 2
i) Find =3 2)

If y=(tan' x)?, show that
P+H1Py,+2x (P + 1)y =2 (€))

Find £ if y =sin™ ("—"] 0<x<1 (4

1+x

Consider the points 4 (-2, -3), B (3, 2) and
C(-1,-8)

i) Find the areaof A4BC 2)

i) Find third vertex of any other triangle with
same area and base 4B 2

48

i Y 48
Show thatsin™' 5 —sin™' 1= =cos™' 35 (4

(8 x 4=32)

1.

12.

13.

14.

15.

16.

17.

18.

a) f:R-{0} >R-1{0}, f(9=~
b) f:R>Rf(x)=-x s
x+1

¢) f:R-{1} »>R-{1}, f(®)=

d) - f:R-{2} > R- {2}, f(®)= 2;__23

1 -3 1
A= [ } @)
12 -2

A aam @oSlaavlem 80y avleasls: aa(s]
SHmloMmie 80) AWy Mleasle: oa(s
SMeo @IV af)9)®) .
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N
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i) a,=-—== @@cemmoojlwo/l—[ay] af)am
Ao 2 * 2 esSksad cr%’loeégca». 2)

i) 4 s (soOMTTEaITS ag)9yOond (1)

i) 4 a0 miloasls: oaEls:ms eresman

OS] Wl 66 . 1)
14+a 1 1 '
1 I+b 1| = gpe (1+i+l+lj ag)
1 1 1+c a b c
oS V106 . 4)
x=2cos 9

y=3sin 6 GROGD

i) Z—); 06T . (2)

2)
ii) (;CJZ 06T . 2)

y = (tan™' x)* @RWO©3

@2+ 1Py, +2x (@ + 1)y, =2 agam omg]

Ol 06} B> (€))
1-x° v

y =sin™ []—4;—1), 0<x<1 @roocd % B6113)

afl 106 . C))

4(=2,-3),B(3,2), C (-1, -8) aqppam? enil3)
9003 alBlnemlen) .

) (©@es06mo ABC @)9S al0aB01 9:06M)d:.
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i) (Olesoemo ABC @0s aloal8anssm)o,

030 AB @)o@R)® 261900} (GHELETX0I63
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TR ISk, 2)

fa=l 3 -1 8 ~1 ﬁ <
sin™ 2 —sin™ 1= =c0s™ g5 ag)m MO0 .
C))
(8 x4=32)
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Questions 1910 25 carry 6

marks each. Answer any
five qucstions, '

19. ) Showthat the function /: R — R defined

by f(x) =2x -3 is one-one and onto.
Find /! 3)
Which of the following figures represents

the graph of a function on R whichis onto
but not one-one. M

a) Y T

b

i) Writea function on & which is onto but not
one-one.
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i) R o3 988 onto @Y W®)o one-one @LJo

@) COORDOW B80) anodSauqd QI D) .
2)
1 2 3
200 4 =3 21 I 2 -
e 2 20, 4 =3 =21
D) Show that 41— 234 — 407 = ¢ 3) ;- 121
ﬁ) I{ence ﬁnd /1_] (3) l) A7 —'23_44 —40l = 0 og)ﬂ"ﬁ Q@,@_ﬂ@’]tﬁﬁ)gxﬁ;
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21,

25,

Solve the following system of equations using

matrix method (6)
x-y+2z =7
3x+4y—52 = -5
2x—y+3z = 12
. 1) Findthe value of sin™' sin (343) (2)

i) sin”' sinx=xifand onlyif

a)xeR b) x e [;}ﬂ ey
¢y xe (-1, 1] d) x € [0, w]
i) Show that sin' (2x J1—x*) = 2sin"' x.
-1 1 oy
H X5 3)
Find 2
By F+rxy+y =16 (2)
i)y =x"+ (sin x)°* ()

) Verify mean value theorem for the function
fx)=(x-2)Vin|[l, 4] 3)

i) Find a point on the curve y = (x —2)" at

which the tangent is parallel to the chord
joining the points (1, Iand (4. 4) (1)

i} Find a point on the above curve at which
the tangent is parallel to the x - axis. (2)

A=1{1.2,3,6},* isabinary operationon.4 is
defined as a * b =HCF of a and b.

1} Represent * with the help of an operation

table. (3)
i) Find the identity element. (1)

iiij Write a commutative binary operation on

A with 3 as the identity element. (2)
(Hint: Operation table may be used)

(5 x6=30)

21.

24.

25.

02 (Sl a0 o1® BalCWIUila] 21]AIOS OB0OS)
O @1EN M qLAUIBEEBW MIdWI0sMo

PSS (6)
x—-y+2z =17 $
3x+4y—52 = -5
2x—y+3z = 12
i TR
i) sin™' sin (—4] aflel @ere)nilslen)s. (2)
i) sin™! sinx=x if and oaly if (H
-n n
a) x € R b) x l—;;
c) x e [-1,1] d) x e [0, n]"
R =1 1
iy sin™' (2x JI-—-x* )=2sin" x, RN
) om0 E9 ], (3)
d;
de &H6NR ) i) S160) .
) xtxytyi=16 2)
i)y ="+ (8in X)) (4)

) [1.4) @B f(x)=(x—2) s alol)aUm
pIMaroelyy mUirLOGMoe YOBT WIGEMD
)M 1B GUOUW B9} (3)

i) y=(-2) o) usamlond afo enilz)
ailel amosaeosm (1, 1), (4. 4) agan]
anMBeees sy kee)an smoerla’ quzd
OTXOZOE) B Af)TTI TR, (N

i) O &SI H@:080IBE9 TN N STl
Ay @ enm)afleoa HMIS) O WO
X - @RaHUOmIT) TUaoTmD2cWlg) 88T
af)aM B6MRYallS] 85) . 2)

A=1{1.2,3,6}. 4 Dol 80} oaenINA] 80q]

EOAHM DOO® HeEHIS}AN01E0) ) @] GaldIES

MBasaaflolesymmy. a x b =a, b

wawes AUelw onldm)eisaoc (HCE)

i) @0 je0auM essnilys falcwouila] 0D
£9enmal B30]G0aH® aney@®.  (3)

i)  eepuLagigl avely Serslallslona. (1)

iii) mag)cumgpgl Moo} 3 @RYdh O 9 Qilo
A 0o 80y Sa5¢59701 HOMIMO] B0
GO af)®} M) dn. {(2)
(0)21M: B0q|E0AUM ¢Sl BalcW
Uilaerco )

(5 x6=30)
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