12" Mathematics Holiday Home Work

RELATIONS & FUNCTION

SECTION A
1. Shqw that the Felation R defined by R ={(a,b):a-b is divisible by 3;a4,beZ} is an
equivalence relation. [CBSE 2008]
2. Show that the relation R on the set Z of integers, given by R = {(4, b) : 2 divides a —b}, is an
equivalence relation. [NCERT]
3. ProYe that the relation R on Z defined by (a,b) eR < a-b is divisible by 5 is an
equivalence relation on Z. [CBSE 2010]

4. Letnbe a fixed positive integer. Define a relation R on Z as follows:
(a,b) eR <> a-bisdivisible by .
Show that R is an equivalence relation on Z.
5. Let Z be the set of integers. Show that the relation R = {a,b):a,b e Zanda +b iseven}isan

equivalence relation on Z.
6. mis said to be related tonif m and nare integers and m — nis divisible by 13. Does this define

an equivalence relation?

7. Let R be a relation on the set A of ordered pairs of non-zero integers defined b
[NCERT]

_ (x, ) R (4, 9) iff xv = yu. Show that R is an equivalence relation.
8. Show that the relation R on the set A ={x € Z ; 0 S x <12}, given by R ={(a,b) :a =b}, is an

equivalence relation. Find the set of all elements related to 1.
9. Let L be the set of all lines in XY-plane and R be the relation in L defined asR = {(L;, L,): L

is parallel to L, }. Show that R is an equivalence relation. Find the set of all lines related to

the line y = 2x + 4.
10. Show that the relation R, defined on the set A of all polygons as

R ={P;, Py): P, and P, have same number of sides},
is an equivalence relation. What is the set of all elements in A related to the right angle
triangle T with sides 3, 4 and 5? [NCERT]
11. LetR be the relation defined on thesetA = {1, 2, 3, 4,5, 6, 7}by R = {a, b) : both 2 and b are
either odd or even}. Show that R is an equivalence relation. Further, show that all the

elements of the subset {1, 3, 5, 7} are related to each other and all the elements of the subset
{2, 4, 6} are related to each other, but no element of the subset {l, 3,5, 7} is related to any
[NCERT]

element of the subset {2, 4, 6}.

2. Check whether the relation R on the set N of natural numbers given by R ={(a,b):a is
divisor of b} is reflexive, symmetric or transitive. Also, determine w R is an

: [CBSE 2020]

equivalence relation.



SECTION B

1 , LetA={-1,0,1 and f ={(x, x%): x € A). show that f: A = A is neither one-one noy Ontg,

2 Classify the following functions as injection,

(xvi)) f:R — R, defined by f(x) =—"
x

surjection or bijection:
(i) f:Z — Z given byf(x) = x?

(iv) f:Z — Z given by f(x) = x3
(vi) f:Z > Z, defined by f(x) s o

(vii) f:Z — Z, defined by f(x) =x -5 (viii) f:R = R, defined by f(x) —sm »
@ix) f:R — R, defined by f(x) =x> +1 (x) f:R - R, defined by f(x) =x3 _ 4
2

(xi) f:R - R, defined by f(x) =sin? x + cos” x
(xii) f:Q —{3 > Q, defined by f(x) = i +33

(i) f:N —> N givenby f(x) = x?
(iii) f:N — N given by f(x) =x3
(v) f:R — R, defined by f(x) =| x|

(xiv) f:R — R, defined by f(x) =5%3 1 4
(xvi) f:R — R, defined by f(x) =1 + 2
[CBSE 2018, NCERT EXEMPLAR

(xiii) f:Q — Q, defined by f(x) =x3 +1
(xv) f:R — R, defined by f(x) =3 —4x

+1
Let A =[-1, 1] Then, discuss whether the following functions from A to itself are one-one,

" onto or b1]ectlve
(1) f(x)== (ii) g(x) =|«| (ii) h(x) = x> [NCERT EXEMPLAR]

Are the followmg set of ordered pairs functions? If so, examine whether the mapping is

" injective or surjective:

- () {(x, y) : xisa person, yis themother of x} (i) { (a,b) : ais a person, b is an ancestor of 4
INCERT FXFMPI AR]

INVERSE TRIGONOMETRIC FUNCTIONS

SECTION A

-

Find the principal values of each of the following:
@ cot1(-v3) (i) cot 1(W3) (i) cot™ (- -13-) (iv) cot™! ( ;

Find the domain of f(x) =cotx + cot 1x.
Evaluate each of the following:

ICY
@ mt'l—;?—m"l (—2)+sec'1(%) (ii) cot ™! {2 cos(sin—l%J}

@) cosec (—72_5) 2c0t™1(-1)

(iv) tan! (-%}u cot™! (%} tan 1 (sin (—-’2‘-)) [NCERT EXEMPLAR



SECTION B

1 . Write each of the following in the simplest form:

(i) COt_l{ﬁa—_z}/lﬂN? (ii) tan—l{x+w/l+x2},XER
-\/x —-a
2_ ¥
(iii) tan~ ' {\/1+x2—x},xeR (iv) tan~ ! {_____\/1”1},”0
%
[ &2
(v) tan™? <—¥ L x#0 (vi) tan” Aa—X  _a<x<a
a+x
f —r
. -1 X _ ik 1] X+ L% l 1 3
(vii) tan 4a+\/a2—x2}, ALE <d (viii) sin { 72 J, 2<x<‘/E
(ix) sin~ 1 {J1+x+J1—x},0<x<1 (x) sin {Ztan‘1 Jl—x}
2 1+x
SECTIONC
1. Evaluate:
(i) cos { sin'l(--z—;-)} (ii) sec{ cot™! (-%)} (iii) cot {sec‘l(-;_sJ}
2. Evaluate:
: -1 7 . -1(_12 Af 8
(i) tan { cos % (ii) cosec { cot -5 (iii) cos { tan (--J}

3

3. Evaluate: sin {cos'1 (-5

SECTION D

1. Ifsin‘lx+sin'1y=§andcos_

2. If cot (cos'lg - sin'lx) =0, find the values of x.
3. If(sin™1x)2 + (cos~1x)2 = ——1an , find x.

4. Solve:sin {sin‘1%+cos‘l }:1

5. Solve the following equations:

(i) sin7! L5

T - s |
x =t (ii) 4sin""x=mn

-1 1. 2% ;
(i) tan™"x+2cot x=—3~ (iv) 5tan"1x+ 3

pori2)

1y_cosly =§, find the values of x and y.

[CBSE2

1

—Cos ' x

Cot—l x=27r



SECTION E

1. Evaluate the following:

: <11 =
P {wm 5-2} (i) tan (%sin‘l %) [CBSE 2013, NCERT EXEMPLARI

P ) S T AR
@ sin 5 s ) (i) sin(ztan-l?s.)+cos(tan-lﬁ)lNCERT EXEMPLAR]

2. Prove the following results:

" o o) 3 -124 LARI]
(i) 2sin 1§=m 17 (i) 4tan-1_;__m—1_2_;_9_=2 (NCERT EXEMP
~1Z _ 1. 212 _ n CBSE 2010}
@) tan”" > = > tan 13 (iv) tan—1;+2tan 1'15=Z ‘
in-14 -11 117 =
@ sin"'S+2tn" 122 (v) 2sin 13 -ten Tt p=g
~-11 1 4 [(NCERT]
(vii) 2 tan g+tan‘ = tan_l;
13 117 = [CBSE 2011}
(viii) 2 tan™ —h
4 31 4
11 11 131 [CBSE 2011, 2020}
(IX) 2 tan~ —2-+tan_ ;:tan_ T;
| 42 1 U801, 49 [CBSE2010C]
(X) tan Z+tan §=—2-C g=-£sm —5‘

3. Find the values of each of the following;:
-7 X
(@) tan~?! {2 cos (2 sin~ ! E)}

(i) cos (sec"1 x + cosec_ ! 9),| x| 21

2a R sl T | rove that x = .
+4a
MATRIX
- 1t A is an m x nmatrix and Bisn x pnmtrixdoesABexist?Ifyes,wﬁteits order
3 -1
SECTION A " “A=[Zi ;]and3=|:§ §].WritetheordersofABandBA.

4 3 -4 .
3. IfA=[1 2] and B—[ 3],wr1teAB.

1

4. HA=|2]|, writeAAT . |
3

5. Give an example of two non-zero 2 x 2 matrices A and B such that AB=0.

2 3 T
6. IfA=_5 7},find A+A".

7. HA=|} 0]

0 i , write A2

Fcosx sin x 5 =g T T
8. HA__—sinx Cosx:l,ﬁndxsatlsfymg0<x<-2—whenA+A =1

9. [fA=|0S% ’s’"x},ﬁndAAT
_mx Cosx

10. If[; g]+2[;‘ _g]=I,whereIi52><2un.itu1atrix.Findxandy.



SECTION B

Ay

. \ 2 _kA rite the value of k
1 -1 - uation A , write e of k.
= , satisfies the matrix eq

ll.IfA—[_l ] S

1
i of A
12. f A =B 1] satisfies A% = AA, then write the value
-1 0 O] .
13.1fA=| 0 -1 ol,find A®.
| O o -1
-1 0 O 3
14.fA=| 0 -1 0|, find A”.
0 0 -1]
lS.IfA=r_g _°],ﬁndA4.
] 3 :
16. If[x 2] [4]=2,f1ndx
17. If A =[a;]is a2 x 2 matrix such thatg; =i+ 2j, write A . [CBSEZOQg]
- . S s 2 3 3 -6
18. Wrrite matrix A satisfying A + [_1 4] =[__ 3 8] -
19. If A =[g;] is a square matrix such that 4; —=i2 — j?, then write whether A is symmetric o
skew-symmetric.

20. For any square matrix write whether AAT is symmetric or skew-symmetric.
21. If A =][g;]is a skew-symmetric matrix, then write the value of = 4;; .
1

22 IfA= [a,-j] is a skew-symmetric matrix, then write the valueof * X ajj -
i =

J
23. If A and Bare symmetric matrices, then write the condition for which ABis also symmetric

24. If B is a skew-symmetric matrix, write whether the matrix AB AT is symmetric or skew-
symmetric.
25. If B is a symmetric matrix, write whether the matrix AB AT is symmetric or skew-

symmetric.

26. If A is a skew-symmetric and 7 € N such that (A")T =2 A", write the value of A.

27. If A is a symmetric matrix and 7 € N, write whether A" is symmetric or skew-symmetric
or neither of these two.

28. If A is a skew-symmetric matrix and 7 is an even natural nuh\ber, write whether A"
symmetric or skew-symmetric or neither of these two.

- 3 n i
29. If A is a skew-symmetric matrix and n is an odd natural number, write whether A" 5
symmetric or skew-symmetric or neither of the two.

30. If A and B are symmetric matrices of the same order, write whether AB — BA is sy™ et
or skew-symmetric or neither of the two. )

31. i - - "
Write a square matrix which is both symmetric as well as skew-symmetric.

32. Find the values of x and v/, i 1 3 y O 5 6 : 8, 2019
yif21, +[1 2] = [1 8], [CBSE 200
33. If x+ 3 41 _[5 4 8
PR Vet
34. Find the value of x from the following-[ 2x—-y 5 :l [ 6 5 :I [CBSE 2009]
L3 y|T18 =2/



" 2 2
f X —y 2 & 5 ]. ' 'I;‘I’:' 2L
35. Findmevalueofy.i x 5 3

3x+y —V |_ 1 2]. Y
36. Fmdﬂtevnlueofx.if 2y - x 3 -5 3 (CRis zns,
T o

37. Ifmah‘ixA =n 2 3]. W!RCAA . '/ 1A ;‘.,/‘,’7
2x + 3y 6 0 _ .

- If[o v 4] [6 4] then find x CBsE 22
1 2 T Ol Y58 W ae

5. IFA = [3 4] find A+ AT, BSE 2

a+b 2] _[6 5
40-“[5 b]‘[z 2],&\enﬁnda.

41. If A is a matrix of order 3 x 4 and Bis a matrix of order 4 x 3, ﬁndﬂneorderof&:ez:z:r&xof
AB

cos sin a -
2. IfA = [sm: cosa]lsxdenhtymatnx,thenwritethevalueofa. (CESEZC17
1 213 1 11
43. If[3 4][2 5]=[: 23],thenwritethevalueofk. [CBSE207"]

4. IfIlstheldentltymatnxandAlsasquarematnxsuch&natA2 =A, then whatis thevalmeof
(I + A)?2 —3A?

1 2]. e
45. IfA=[o 3]lswnttenasB+C,whereBisasymmetricmatﬁxamiC'saskew—sy-:m::aﬁr

mat::ix,thenﬁndB.

46. If Ais2 x 3matrixandBisamatrixsuchthatATBandBATbotha.tedeﬁrm;l.tbenwint's
the order of B?

47. What is the total number of 2 x 2 matrices with each entry O or 1?

x x—y : N

48. SE 2011
If [2 +y 7 ] [8 7] then find the value of y. [CBSE ]

49. If amatrix has 5 elements, write all possible orders it can have. [CBSE 2011!

50. Fora2 x 2matrix A =[a;]whose elements are given by @; =; , write the value of ay5.

[CBSE 2011]
2 -1 10 CBSE 2012]
51. Ifx[3]+y[ 1] [5], find the value of x. [
9 -1 4 1 2 -1 . R
5 , then find matrix A. [CBSE 2013]
zn[—z 1 3] A[04 9] =
s3. 1¢| 2% 2e+c|_[1 ] find the value ofb. [CBSE 2013]
2a-b 3c+d 0 13

o 1 -2
54. For whatvalueofx,isthematrixA=|-1 0 3|a skew-symmetric matrix? [CBSE 2013]
x -3 O




DETERMINANTS SECTION A

what value of 6-x 4] .
1 For oxmﬂlemamx[s e 1}5”‘9‘1”7

2 . Amatrix A of order 3 x 3issuch that| A| = 4.Find the value of |2A].

cos 15° sin 15°

3 . Evaluate: 8in 75° o8 75°|-

3 8
4 JA= |:2 0 1] - Write the cofactor of the element aszy.

1 2 3
5 I x+1 x-1 4 -1
= |x-3 x+2| (1 3|’
6 2x x+3 1 5
= {2(x+1) x+1| [3 3|’
3x 7
-2 a|”
2x B -2 .
_If & s —7 3 , write the value of x.

JfAisa 3 x 3matrix,| A| # 0and|3A |= k| A | then write the value of k.

P p+l
p-1 p |
xX+yY Y+z z+x

1 1 Write the value of the determinant| z X y
-3 -3 =3

1 OWrite the value of the determinant

—sin® cosO

[CBSE 2011] |

[CBSE2011]

[CBSE 2011]

[CBSE 2012]

[CBSE 2013]

[CBSE 2013]

[CBSE 2014]

[CBSE 2014]

[CBSE 2014]

[CBSE 2014]

[CBSE 2015]

1 2 IfA= [ oM 5 9] , then for any natural number, find the value of Det (A™). [CBSE 2015]

1 1 1
1 3Findﬁ\emaximumvalueof 1 1+sin® 1
) 1 1  1+cosé

1 4 IfxeNand T = 8, then find the value of x.
- -3x 2x
sin® cos®
1 5 -smo -x 1 |=8,write the valueof x.
b & x

[CBSE 20161

[CBSE 2016}

[CBSE 2016]

1 6  HKAisa3x 3mah-ix, then what will be the value of k if Det (A‘l) =(Det A)k 2 [CBSE2017]
A and B aresqﬁa:emah'icesfof&esameorder& such that AB =2I and | A | =2, write the

" valueof| BJ.
1 X Asqummah.ixA is said to besingular, I siivnmasiononsmpiinsosnse

[CBSE 2019]
[CBSE 2020]



SECTION B

To.

12.

13.

. Tobd =[3 2] and B =[6 7]. Find (AB)~!

7 5 8 9

. 2 -3 -1 -1 _
Given A =[_ 4 7},c:omputeA and show that2A™" =9I - A. [CBSEZ(ng]

IfA =[§ ﬂ, then show that A - 3I =2 (I + 3A—1)-

a b
Find the inverse of the matrix A4 = and show that aA™! =(a® + bc +1) ]
1+bc a4,
i a
5 0 4 1 3 3
GivenA=(2 3 2|, Bl=|1 4 3 .Compute(AB)'l. [NCERT
1 2 1 1 3 4 '

[cosa —sin a 0 cosp 0 sinf
.LetF(a)—sma cosa Oland G(B)=| O 1 0 [ Show that

sinB 0 cosp

@) [F(a)]” 1-P<—a) (i) [G(B)]‘1=G(—B) (iii) [F (o) G @] =G (-B) F(-0).
2 3

IfA=[1 2],VerifythatA2—4A+I=O,whereI=[10 ﬂand0=[8 g}Hence,ﬁﬂﬂ

A1 ' [NCERT!
Show that A = [_g ﬂ satisfies the equation A% + 44 —42] = O. Hence, find A~

IfA =[ ‘;’ ; ,show that A2 =54 + 71 = 0. Hence, find A~ 1. [NCERT, CBSE 200"
—L 4
IfA = [; 53 , find x and y such that A2 -xA +yl = O. Hence, evaluateA—l-
.
3 -2] & 2 i BSE 2007
. A=|, _ | findthevalueofAsothat A =AA - 21.Hence, findA™1.  [C
Show that A =[_? _g} satisfies the equation x® - 3x ~7 =0. Thus, find A
6 5

Show that A = [

: -1
7 6] satisfies the equation x% =12 x +1=0.Thus, find A



SECTION C

PP e ol '
A= andB=|-2 1 _3 find AB. Hence, solve the system of equations:

x-2y=10,2x+y+ 3z=8 and -2 +
- z2=7
1 2 0 y [CBSE 2011]
2.IfA= “g j ‘f ,find A1, Using A1, solve the system of linear equations
x-2y=10,2x-y -2 =8, -2y+z=7 [NCERT EXEMPLAR]
2 2 4 1 -10
3_GivenA= -4 2 -4|,B=|2 3 4 , find BA and use this to solve the system of
2 -1 5 0 1 2
equationsy+2z=7, x-y=3, 2x+3y+4z=17 [NCERT EXEMPLAR]
2 3 1
4.IfA= 1 2 2 ,ﬁndA'landhencesolvethesystemofequations
-3 1 -1
2x+y—-3z=13, 3x+2y+z=4,x+2y-z=8. [CBSE 2017]

1 -1 2|20 1
5_ Use the product |0 2 -3|| 9 2 -3| to solve the system of equations
3 2 4 6 1 -2

x+ 3z=—9,—x+2y—22=4,2x—3y+4z=—3. [CBSE 2017]
The sum of three numbers is 2. If twice the second number is added to the sum of first and
" third, the sum is 1. By adding second and third number to five times the first number, we
get 6. Find the three numbers by using matrices.
An amount of T 10,000 is put into three investments at the rate of 10, 12 and 15% per annum.
" The combined income is Z 1310 and the combined income of first and second investment isX
190 short of the income from the third. Find the investment in each using matrix method.
i i in day is 45
A company produces three products every day. Their production on a certain day
8 » tons.ltis fzml:d that the production of third product exceeds the prodt.xctlon of first prf)duct
by 8 tons while the total production of first and third product is twice the Produchon of
second product. Determine the production level of each product using matrix method.
5 i3 dz per unit respectively. A
’9 The prices of thr commodities P,Q and R are ¥ x, y an .
) Purdl\)ases;ufnitsz?Rand sells 3 units of P and 5 units of Q. B purchases 3 units of Q and
sells 2 units of P and 1 unit of R.C purchases 1 unit of P and sells 4 units of Q and 6 units of
R.In the process A, B and C earn¥ 6000, ¥ 5000 and ¥ 13000 respectively. If selling the units
is pOSiﬁvI: earning ;md buying the units is negative earnings, find the price per unit of three
_ commodities by using matrix method.
> DO THE WORK IN SEPARATE NOTEBOOK.



