UNIT WISE PRACTICE QUESTIONS PAPER
(UNITS: RELATION-FUNCTION, MATRICES, DETERMINANTS)

Marking Scheme
Hints/Solution

f(x) =2+x?

For one-one; let f(x) = f(y) = 2+ x% = 2 + y? = x = +y So not one-
one.

For onto; there are so many elements in co-domain like -3, -4 etc. which are

not mapped with any element of domain so not onto.
3 81

A=%—4 2 1 =%squnits
5 1 1

For all the 4 elements of the matrix there are three choices so 3%.
Reflexive: (1,1) € R so not reflexive.
Symmetric: (1,2) € R but (2,1) € R so not symmetric.
Transitive: It is not violating the rule of being transitive so transitive.
xfl x-;l =x2—-(x*-1=1
Since A is a skew matrix so A’ = —A=|A'| = |-A|=|4"| = (-1)"|A]|
|A] = (—1)"|A|= Sincenis odd so |A| = —|A|=2|A| = 0=|A| =0
Only (a,b) ERIfa=b—2andb > 650 (6,8) ER.
If all the diagonal elements of a diagonal matrix are equal then it is called
scalar matrix.
Since the given matrix is not a square matrix so det(A) doesn’t exist.
Let f1(x) = y=>x = f(y)=x = y3 + 3=2x — 3 = y3=y = (x — 3)/3
A-D3+@A+13-7A
A3 — 3 —3A%1 + 3AI7 + A3 + I3 + 3A4%] + 341> — 74
243 + 6AI? —7A
2A+6A—-7A
A
f(x) = 8x% and g(x) = x/3
fog(x) = f(g(x)) = 8x

Two matrices are inverse of each other iffAB = BA = I.

| X 2| _ | 6 2|

18 «x 18 6

x> —36=36—136

x =46
A={a,b,c,d}
f ={(a,b)(b,d)(c,a)(d,c)}
f~t={(b,a)(d, b)(a,c)(c,d)}




Reflexive: Since each line parallel to itselfi.e. (L, L) € R so reflexive.
Symmetric: Let (Lq, L,) € R=L,is parallel to L,=L, is parallel to L, =
(LZJ Ll) ER

So symmetric.
Transitive: Let (L;,L,)&(L,,L3) € R=L; || L,&L, || Ly=Ly || Ly =
(Lll L3) €R
So transitive
So R is an equivalence relation.
Minor of an element of a determinant of order n(n = 2) is a determinant of
ordern — 1.

AB =31
A1 AB =347
B =3A"1

B

AV ==
3

(A) is incorrect and (R) is correct.
(A) is false, but (R) is true.

SECTION - B

A ={1,2,3,4,5,6}
R = {(x,y) : yisdivisible by x}
Symmetric: (1,2) € R but (2,1) € R because 1 is not divisible by 2. So not

symmetric.
Transitive: let (x, y) € R=y is divisible by x=y = Ax
let (y,z) € R=zisdivisible by y=z = uyy=z =u.A.x = zis
divisible by x
= (x,z) € R = So transitive.
Given A and B are Symmetric matrices so A" = Aand B’ = B
Now (AB — BA)'=(AB)'—(BA)’
=>B'A' — A'B’
=>BA — AB
=—(AB — BA)
So AB — BA is a skew symmetric matrix.
6 0 1
A=10 1 2
0 0 4
|Al =6(4)—0+4+0=24
12 0 2
|2Al={0 2 4
0 0 8
|24] =12(16) —0+ 0 =192 = 8 X 24 = 84|
Given that f(x) = %V x€ R

But 0 € R for which f(0) is not defined
Hencef (x)is not a function.




2o I+l 2l=[
F:y 6]_5 ﬂ

2x+21 11 8

2+y=5&2x+2=28
y=3&x=3
x—y=0

SECTION - C

Clearly a < aV a € R=(a,a) € R= So reflexive.
Let (a,b)&(b,c) € R=>a < b& b< c=a < ¢ =(a,c) € R= So transitive
But not symmetric because (1,2) € Rbut (2,1) € R

A(x,4) B(—2,4)and C(2,—6)
X 4 1
A=§ -2 4 1|=5x+10
2 -6 1
5x +10 = +35
x=50r—-9

o=l 200 L S
an =[5 3] =57 Jl
Further |A| = —11and |B| =1

Al = —%[:1} _23] and B™1 = [i i

1 —4 — 1
st ==L A =gl
(4B t=B"14"1

ffR->R
f(x) = [x]
31,1.6 € R(domain)
For which f(1) = (1.6) =1
So not one-one
There are so many elements in co-domain (like 2.5,7.3 etc.) which are not image
of any element of domain so it is not onto

1 x yz
A=|1 y zx

1 z xy

Co-factors of elements of 3™ column are:
Aiz=z—-y; Apz=—(2—-x) ; Azz3=—-(x-Y)
A= ay34,3 + az3Az3 + azzAss
A=yz(z—y)—zx(z—x) —xy(x —y)
A= G-y =Dz =x)

a;j = e sin jx




A =|e®*sinx e?**sin2x

e¥sinx e*sin 2x]
e3*sinx e3*sin2x

SECTION -D

Let A € P(X) then A € A=(A,A) € R= So R is reflexive.
Let (P,X) € P(X) such that P ¢ X Hence (P,X) € RbutX ¢ P=(P,X) ¢ R

So R is not Symmetric.
Let A,B,C€P(X) such that (A4,B)(B,C)ER=AcB, Bc(C=>AC

C=(A4,C) ER
Hence R is transitive.

A=(2 0 -1
1

p=axas ”’ZH A|-|i sy

8 9 9
9 7 5 28 37 26
o<l I 3 - [ |
8 9 9 35 42 34
Now A3 — 44% —3A + 111
28 37 26 9 7 5 1 0 0
[10 5 1 [1 4 1]—3[ +11(0 1 0]

35 42 34 8 9 9 0 0 1

[000]
0_0 0

132]

A=1]2 3 4
0 1 2
1Al =1
-3 -2 —4]

1 -1 0]

AdjA =2 1 2
2 1 3
-3 -2 -4
At=12 1 2
2 1 3
The given system can be written as

1 -1 07px 10]

2 3 4 [y =[8

0 1 21tz- 7 |
A'X =B
X=@A)1B=0A1YB
X -3 2 2][10 0
l)’l= -2 1 1] 8]= —5]
z -4 2 3117 |—3
x=0y=-5&z=-3




4x + 3
fo) =——
Let f(x) = f()=7 0 = o =>(4x + 3)(6y 4) = (4y + 3)(6x — 4)
24xy + 18y — 16x —12 = 24xy + 18x — 16y — 12
34x = 34y

X=y
So f is One-one function.

SECTION - E

0 0 1
(1) Required Area= % 3 V3 1

3 =3 1
(i1) Since, a face of the Pyramid consists of 25 smaller equilateral triangles.
- Area of a face of the Pyramid = 25 x 3v3 = 75+/3 sq. units

(iii) Area of equilateral triangle = ? (side)?

3V3 = ? (side)?= side = 2+/3 units
Let h be the length of the altitude of a smaller equilateral triangle

1
ExbaseXh:3\/§
1
—x2/3xh=3V3

2
h = 3 units

6;/— = 3+/3 sq. units

(A) Rs A, Rs B and Rs C are the cost incurred by the organization for villages X,
Y, Z respectively, therefore matrix equation will be

400 300 100

[300 250

500 400 150
(B) Let number of toilets expected in Vlllagers X, Y Z be x,y,z respectively

Therefore required matrix is

300 250

400 300 100] 2]
500 400 150

(©) B 300 250

C 500 400 150
Total money spent = 30000 + 23000 + 39000 = 92000 Rs

= 123000
39000

o ][] -]

(1) We know that, two ordered pairs are equal, if their corresponding elements
are equal. (a -3,b + 7) = (3,7)

= a-3 = 3andb + 7 = 7 [equatingcorresponding elements]
>a=3+3andb=7-7=a= 6andb =

(i) (x + 6,y-2) = (0,6)




=> x = —6andy-2 = 6
=y 6

(i) (x + 2,4) = (5,2x + y)
= x + 2
-2 =3a

> x =75
=>4 =2x3+y

(iv)x + 3 = 6,
2x +y =5
>x=3y=1




