Name

Class NO. : ..ccooovviiiiiiiiinn...
HIGHER SECONDARY
FIRST TERMINAL EXAMINATION, SEPTEMBER - 2024
Max. Score : 80
Part I11 Time :2 Hrs

Second Year MATHEMATICS (COMMERCE) Cool- off Time : 15 Mts

General Instructions

* There is a cool-off time of 15 minutes in addition to the writing time of 2 hours .
* You are not allowed to write your answer nor to discuss anything with others during
the cool-off time.

* Use cool-off time to get familiar with questions and to plan your answers.

* Read questions carefully before answering.

* All questions are compulsory and only internal choice is allowed.

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

1. Show that the relation R in the set {1, 2, 3}
given by R = ((1, 2), (2, 1)} is symmetric
[3]

but neither reflexive nor transitive

2. (a) Find all points of discontinuity of the

function f(x) = lx| - lx + 11 [1]
(b) If the function is continuous, find the [2]
value of k, where f(x) = {k§2' 3; i i ;

3. (a) Write an example of a relation on set [1]

A ={p, q, r} which is reflexive and symmetric

(b) Show that the real function flx) = 3x + 2

is one — one and onto [2]

4. Consider the matrix A= [? i
(a) Find A? [2]
(b) Show that A2 —5A + 71 =0 [1]

1)

1. {1, 2, 3} ag)am wemo»@3 M1BQ)ala)

R ={(1, 2), 2, 1)} agomn eniawo av1as1e:”

@M’ af)Mo, Glafeylal @oel, somdavlglal @oel
[3]
2. (@) flx) = lx| - lx + I|agam aneBtau003 ag)eld
[3]

af)mo NSV B3 .

amogmg”lm%cm” @uomﬂa@zoe;go HIENMODs.

kx?,
3

if x<2

if x> 5 0O ane3 U [2]

B) f(x)= {

@,maﬁmétm“ @RYWIM3 k Q&S aflel $:06Md:.

[1]

MWaglaso GRY® O1LIHM” OBI0BMo  af) D>

3. (a) A ={p, q, 7} apam 0aVQ1E)88 Glands10)o,

(b) flx) = 3x + 2 ag)ad 61l@ aNEBEB UM
[2]

one — one, onto af)ao NSV BB,

4. A:[i i] AR al@l el o,

(a) A? &06moé. [2]
(b)A?-5A+7[=0 [1]
P.T.O



) |2 4 _|2x 4 2 4 _|12x 4 1
5. (a) Find values of x, if ‘5 1 ‘ 6 x‘ 5. (a) ‘5 1‘_ ‘ p x‘ FE D [1]
[1] x o0 allel &8
(b) Show that the points A (a, b+c), (b) A (a, b+c), B (b, c+a), C (¢, a+ b) agam
B (b, c+a), C (c, a+ b) are collinear 2] Nersd 9381ME e ooSINe8S. [2]
6. Consider the graph of a function given below 6. »J019S 900 AN UNNG (WL A IBIVMBRD:
Y
mM/2pF=====
X r=-—1 E
3 T 1 3
i r=1
-T2
(a) Write the domain of the function [1] (@) aDBOUOI HAWINODM ) §D > [1]
(b) Write the range of the function [1] (b) aDEBUOMR OO0’ af) §D > [1]
(c) Write the name of the function [1] (¢) aDEBOUOM G IV af) §D > [1]
o1 .o 1( ... 3
7. (a) sin 1(sm S?H) = (17 (@ sin 1(5;71?”) = [1]
T VR | A3 _11
(b) Show that 2] fb) 3sin"'x =sin"'(3x —4x°),x € [ 2,2]
3sin~lx =sin '(3x —4x3¥),x € [— %%] af) T omElw]osa. [2]
8. —cos~1 (122) o
. y=cos =], 0=x<1
8. I*'ima’% (Hx )
1 2 131 wm Y asma
where y = cos™?! (%), D<x<1 IR % (3]
Answer any 6 questions from 9 to 16. Each carries 4 scores
9. Letf: R - R be defined by f(x) = cosx and 9. flx) = cosx agyam 11N f: R = R epo,
_ 9.2 .
g : R > R be defined by g(x) = 3x* g(x) = 3x” agyam AN g: R = R epo
Find (a) fog M1A3Qallafl@las30T0.
(a) fog
(b) gof agyamlal &oemd:.
(2) P.T.O



10. (a) Let A be a non — singular square matrix | 10. (@) A agon>” 3 X 3 8308003 988 8@ cMIe3
of order 3X 3. Then ladj.Al=........ TIDEIB N IDB PBE)gS e
(JAl, lA|2,  |Al®, 3]A]) ] ladjAl=........
Al, Al Al? 3|A [1]
(b) Consider A= [2 1] ( | | | I | | | I)
3 4 12 1 P
(b) A_[3 4] a0 lana:
Verify that A (adj. A) = (adj. A) A [3]
A (adj. A) = (adj. A) A ~gm ~idlemowkesas. [3]
11. Find the relationship between ‘@’ and b’ so
1 _fax+1, if x<3 .
that the function f defined by -+ fl) = {bx +3, if x>3 e
.( )_{ax+1, if x<3
flx) = bx+3, if x>3 B SENEIMYNY” a06BHB BRI ‘@’ @o b’
is continuous [4] Qo ®RXEIBS MITWo BHIEDD:. [4]
12. (a) A function fis said to be .................. 12. (@) 8@ aeE-UMD alem - Al 9o 8°m8@° [1]
if it is both one — one and onto. [1] [ RG] (10 s S a)M aloQamn.
(b) Let A and B be sets. Show that the (b) A @o B @po eavg’@yaa. fla, b) = (b, a)
function f:AXB - BXA agam oflwgss f:AXB = BXA ajam
such that fla, b) = (b, a) is bijective [3] 2063 UM HOMIRGIL af)M HOSW 086, [3]
-1
13. (a) Write the principal value branch of 13.(a) cos™'(x)
cos™1(x) [1] 50 @BIVIoJ@3 anely @Yol oo, [1]
(b) Find the value of [3] (b) tan-1(~1) + cos~* (_%) + ain? (%)
tan~'(-1) + cos™! (—l) + sin™! (l)
2 2 x 63 aflel @06M@ [31]
14. Write following in simplest form [4]
S . . 14. 969 HHISODHD]OM LILIBaIODHLIED S,
tan [5525) 0> 05 -Fex < 3a%x-x°
' ' tan“[':;xz],a>0;—i_<x<i_
a’-3ax v3 V3
. . . . 2 .
15. (a) Find the derivative of sin(x”) using 15. (@) 9210103 Qub patcwLf Sin( 2 o -
chain rule (2] eawolealglal’ @:0mod [2]
vl d_y 1 — g7
(b) Find dx ’ if 2x + 3y = sinx (2] (b) 2x + 3y = sinx =W Oy S0 [2]
16. (a) Let ‘a’ be a positive constant. 16. (a) ‘@’ a® catMVIQIal edomdayaoem:
Find the derivative of a® [1] a® 9a3 sawolecaglal’ »0emd [1]
(b) Find the derivative of x'** [3] (b) & 9 dawoleaiglal’ @oame, [3]
3) P.T.O



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

17. (a) Show that the system of equations
x—-2y+32=8
2x+y-z=1

4dx -3y +2z2=4 is consistent [1]

(b) Solve the above system using matrix
method [5]

18. (a) Construct a 3 x 3 matrix A = [a;l] ,
where a;= 2i + j [3]
(b) Express A as the sum of symmetric and

skew symmetric matrices [3]

. dy
19. (@) Find 2 ifx= acost, y=bsint,

where ‘t’ is the parameter [3]

— cin—1
(b) If y = sin™"(x), [3]
prove that (1 —x?)y”" —xy’' =0

m i aeaef;

_[3 6

A_B‘h A
(a) Find A and B [2]
(b) Show that (AB)T= BT. AT [4]

17. (¢) 3x -2y +32=8
2x+y-2z=1
4dx -3y +2z=4
a)am VAN §6BBU3 GeMBaulanad”

@RYHEMMN NSV H3d. [1]
(b) ae:e\@3 s)ce,osmmﬂggg MURNIOD {63303

o0S1g;” A1IMIWI@ MIBRLOVEMo 921Q)d. [5]

18. (a) a;= 2i + j eywomd, A = [a;] agam
3x 3 0S¢y M3 eRe, [3]

(b) A 6@ avlonsle:” onS1glooe (Tl)”tﬁ)é 3]
MWlonsSld: HnS1H1OHMRWe DRHWIW] af) gD .

19. (a) x= acost,y=>bsint, eIt

dy
——  3IETRD
dx

T 0’ 21000193 @RYE 3]

@YW

(b) y = sin™'(x),
(1-x?%) y" —xy' =0 ~gme oodoiesa. [3]

5 2
20. =
A+B [0 5
_r=[3 6] mmwm
A-B=[g 5| =
(@) A, B agamlal ¢:06mé [2]
(b) (AB)"= B™. AT 5am emgioess. [4]





