HIGHER SECONDARY FIRST TERMINAL EXAMINATION — AUGUST 2023

HSE - I

Part — III

Time : 2 Hours

MATHEMATICS (SCIENCE) Cool-off time : 15 Minutes

Maximum : 60 Scores

KGeneral Instructions to Candidates :

There is a ‘Cool-off time’ of 15 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

Examination Hall.
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Answer any 6 questions from 1 to 8. Each carries 3 scores.

1. (a) Let Rbe arelationinthe set{1, 2, 3} defined by R ={(1,1),(1,3),(3,3)}. Then the ordered pair to
be added to R to make it a reflexive relation is ........ (1)
(b) Check whether the relation R defined in the set A={1,2,3,....., 14} given by R = {(x,y) : 3x—y =0}
is reflexive, symmetric and transitive. (2)

2. (i) Letf:N —N be defined as f(x) = 3x, then

(A) fis one-one onto. (B) fis onto but not one one
(C) fis one-one but not onto (D) f is neither one-one nor onto (1)
(ii) Show that the function f : R — R defined as f(x) = x? is neither one-one nor onto. (2)
. -1 .11
3. Find tan [Zcos (2 sin E)] (3)
4. (i) Constructa2x2 matrix A = [a;] whose elements are given by ajj=i—]j (2)
(ii) Check whether A is skew symmetric (1)
x 1] _ _
5. (a) If |1 2|_5,thenx_ ...... (1)
_[3 5], .
(b) IfA= [1 2] find A.(adj A) 2)
6. Find the area of the triangle with vertices (—2,—3), (3,2) and (—1,-8). (3)
3x—8; x<5 . . o
7. Iff(x) = { 2k : x>5 is continuous at x = 5, find the value of k. (3)
d
8. (a) &(ax)= ..........
(i) a* (i) log (a¥) (iii) a* log a (iv)x ax~? (1)
(b) Find the derivative of sin (tan™ (e™)) (2)

Answer any 6 questions from 9 to 16. Each carries 4 scores.

9. Expresstan™

ViTx? —
L (%) , X # 0 in the simplest form. (4)

10. (i) sin~!(sinx) = xis defined on
(A)x e [-n/2, /2] (B)xe[-1,1] (C) x [0, n] (D)x e (0, m) (1)

(i) Find the value of sin~!sin (lj—n) (3)
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10.

1 2)®@3 8 QIO 6a103Y6EBSIG3 FOMBIEN0 6 AFNOWMIN QOMEHAYIM)dh. 396EIMIMYo 3 MVEHIB arlmo.
(@) {1, 2,3} agyam eoavdl@d @mldq)ailajldlenyam oleelauad a@gem R={(1,1),(1,3),(3,3)}. R agyam
oleelar@ Glafelsavlal @RE:)M@IM) 9UEHa|S)COMENE (HAGRIS] ...... @RY6M). (1)
(b) A={1,23,...., 14} agam oavgl@d @m1dq)ailajldlenyam R ={(x,y) : 3x —y = 0} agyam
oleelarad Sladelsavlal, mileasls:, (Somavlglal @REEMI af)a» al@lEUOWIHe)d:. (2)
(i) f:N—>N® f(x) =3x a)am aDosHHUM
(A) alemd alemd 830613y @RYBIAM).  (B) B061MIS) @RY@IAM) af)NOE@3 QleMd Al6MD @A
(C) atlend alend @RYBG:IAM) af)aMI®3 B306MdS) @REL. (D) alend alem Do 606Mds) o @Rl (1)

(i) f:R—>R@f(x) =X ag)aD afosHUM QleNd QleNd Do B06MS) Do @nel ag)M ooglWlens.  (2)

tan~?! [Zcos (2 sin~! %)] oM aflel B:06m)e: (3)

(i) @PowmesBes aj=i—j, agaM) ®mMIGleeM A = [aj] ag)im 2x2 HR(S1SHTV MG E6))8>. (2)

(i) A 80) May) mloasSls: oasSle:ad @GO af)am alGlGUoWSlBe)d:. (1)
x 1] _ _

(a) |1 2|—5,(e©c<»0(08 X= ... (1)
_[3 5 .

(b) A= [1 2] @RWom3 A.(adj A) H:06m)Hs (2)

(=2,-3), (3,2) and (~1,-8) apam nila3)H6U8 M)LIGHBOW (GEHHEMOTIS ojmgjgaoj @061 (3)

f(x) = { 3X2; 8 ;ziSS a)aM afodHM X = 5 @3 HMSINLHM @RYWIM3 k @eS aflel &06m)d:. (3)
(a) % (@) = oo

(i) a* (i) log (a¥) (iii) a* log a (iv) x ax~1 (1)
(b) sin (tan™ (™)) &3 ewdleaglal &:06m)e:. (2)

9 M®@Y 16 AUHO GalIBYEEBEIB FOOE:ILN0 6 AANOMIN YOMOHAP) ). BICEIAMIM)o 4 AVEHIB arflmo.

tan—1 (\/1+x2 -1

" ) , X#0 em e10e)s:016).2]9)@) . (4)

(i) sin~!(sinx) = X ag)a¥ MIBQYailafldlee)® g)ailos
(A)x e [-n/2,n/2] (B)xe[-1,1] (C) xe [0, ] (D)x e (0, m) (1)

(i) sin~!sin (%) oM aflel &:06m)® (3)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

() ta=[> ZJand1=[} 7]findksothatA?=ka-21

2 1 -3
(i) FA=l1 4 6 ] is symmetric find the value of a.
-3 a 2
4 0 3
Express the matrix A=|5 1 2| asthe sum of a symmetric and skew symmetric matrix.
6 2 7
_ 2 3 _ 1 _2 . -1 _ “1a-1
IfA= [1 _4] and B = [_1 3 ] , then verify that (AB)1=B'A
(@) If Aiis a singular matrix, then |A] =..........
1 0 1
(b) IfA=1]0 1 2]thenshow that |3A|=27|A]|
0 0 4

(a) Find % if x24 xy +y2 = 100

(b) Ify=xcosx, find %.

Find % if y = xX + x5I0%

Answer any 3 questions from 17 to 20. Each carries 6 scores.

(a) Show that the relation R in the set Z of integers given by R = {(a,b) : 2 divides a — b}

is an equivalence relation.

(b) Show that f: R — R given by f(x) = 4x+3 is bijective.

(a) IfA= [_12 i] , then show that A2—5A + 101 = 0. Hence find A

(b) IfX+Y=[; g],x—v=[g g]thenfind2X+Y.

Solve the following system of equations by matrix method.
3x—2y+3z=8
2x+y—-z=1
dx—-3y+2z=4
cogdy o w2
(a) Find . if x =2at, y=at

(b) Ify=tan~!x prove that (1+x2) y2 + 2xy1 =0

(3)

(1)

(4)

(4)

(1)

(3)

(2)
(2)

(4)

(3)
(3)

(3)
(3)
(6)

(3)
(3)



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

i B =21 +_11 O] x2_,a_
(i) A—[4 _2],1—[0 1],A—kA 2] @ro@d k wyes ailer #:06m)e

2 1 -3
(i) A={1 4 6 ] 80) Mlon(Sle: HB(SlHI) ERYWOIMS a WHS Aflel @06m)d:
-3 a 2
4 0 3
A=[5 1 2| eaESlseavlom 60y aleasSls: oasle:milecadio iy alloa(sls
6 2 7

O(S1BIVICRWI0 @)d @YWV af)P)@)d:.

A= [i _34] ,B= [ 1 _2] , @@ (AB)1=B 1A agm) 6@V,

-1 3
(a) A &r) Mloneid ea(Sle:ad @RWI@ |A] = ... @RI
1 0 1
(b) A= |0 1 2|@mwodd [3A]|=27]|A] ag)aD oOS1D1B0)H>.
0 0 4

(@) x2+xy+y?=100 @O % 06N>

dzy
dx2

(b) y=xcosx, @Gowocd BH061N) B>

; d
y =x* + X3 @ryomd d—z 061N &>

(3)

(1)

(4)
(4)
(1)
(3)

(2)
(2)

(4)

17 D@3 20 QDO 21933688103 aBO@BILN0 3 AfIMOMIN) QOMOHAF)M) . BICIAMIMYo 6 NI arlo.

(@) Z agpam wemomleel R ={(a,b) :a—b &® 2 636 a0G1E60} o) OleLIaUM D &:lAI0eLIcdMD

oleelnHM @M ag) OMSIVHe)d:.

(b) f:R—>R, f(x) = 4x+3 af)m aNoAHHUM 6OMIORE:SIAI @RYEM o)) HNSIW]B6)H>.

(a) A= [_12 i] , @3 A% —5A + 10l = 0 @) ag)a OMSIW1H)&:. @REEROMO WE;1G3

Al ®06m)
(b) X+Y= [Z (5)], X-Y= [g g] @RY@O@3 2X + Y B:06mM) &>
0 (SIB;M 9aleoUila] al@ln0000 B:06M)d:.
3x—-2y+32=8
2x+y—z=1
4x—-3y+2z=4
y

(a) x=2at, y=at? @rpomd % 061N .

(b) y=tan"!x @rywomd (1+x?)y2+ 2xy1=0 af)am) OO SV B6) b

(3)
(3)

(3)
(3)
(6)

(3)
(3)





