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Section-A
1) If f(X)=X+7 and g(X)=X-7, X € R, find fog(7).? 1
2) If the binary operation * on the set of integers Z is defined by a*b=a+3b? then find the value of 2*4. 1
b
3) Let*bea binary operation , on the set of all non-zero real numbers given by a*b:% foralla,b € R — {0} Find the value of x, given that 2*(x*5)=10 1
9 . Y A Y 1
Using principal value, evaluate the following: cos cos< | +sin” | sin—
5 SolveforX, fan l— = <an X, X>0 1
? 1+x 2 ’ )
6) . T 1
Write the principal values of the following: cos (cos? )
7
) x+y+tz 9 :
Write the value of x-y+z from the following equation: | x+z [=[5
ytz 7
8) If Ais a square matrix of order 3 and |3A|=k|A|, then write the value of k. 1
9) 31 . 1
If4 = ’2 7 | then write A
10) If A square matrix of order 3 such that |adjA|=225, find |A']. 1
Section-B
11) Define Reflexive.Give one example. 2
12 ite in the si | f . -1 s X Tz 2
Write in the simplest form : tan o x|~ 203
13) 21 -1 4 2
If4 = [3 4],3 = [ 0 2 ],showthatAB + BA.
14
) 0 x -4 2
If4=1-2 0 —1|isskewsymmetric matrix, find the values of x and y.
y -1 0
15) Prove the following by the principle of mathematical induction : 2
. 3 -4 , 1+2n  —4n .
ifd = [ 1 -1 ],thenA = [ n 1= ] for every positive integer n.
16
) 2 3 -1 2
ifa=|4 1 0| findM,xM, +C,y xCp,
33 2
when Mj; called minor and Cj; called co-factors of A.
Section-C
17) Show that the relation R in the set Z of integers given by: 3
R={(a,b):2divides a-b} is an equivalence relation
18) Let '*' be the binary operation on the set {1,2,3,4,5} defined by: 3
a*b=H.C.F.of aand b.
Is the operation '*' same as the operation '*' defined in above? Justify your answer.
19) Show that: :
1
silf](Zx‘\/l —xz) =2cos x, NG <x<I1.
20) 1z 3
Find the value of sin ! (sm?
21) ‘ o x oz 1 -1 35 3
Solve the equation for x,y,z and t, if:2 [y / ] +3 [0 2 ] =3 [4 6 ]
22) 3

1 2 3
Find the minor of the element '6' in the determinantA = [4 5 6.
7 8 9



Section-D
23) Let Z be the set of all integers and R be the relation on Z defined as R={(a,b):a,b € Z, and (a-b) is divisible by 5}. Prove that R is an equivalence relation.
24) Consider the binary operation * on the set {1,2,3,4,5} defined by a*b=min{a,b}. Write the operation table of the operation *.

25) a+b, if a+b<6

Abinary operation on the set {0,1,2,3,4,5} is defined as: @ * b = {a +b—6, if atb>6 Show that zero is the identity for this operation and each element a. of the

setis invertible with 6-a, being the inverse of
a.

26) Let Y={nZn € N} c N. Consider :N — Y as f(n)=n? Show that f is invertible. Find the inverse of f.

b
27) Let*bea binary operation defined on Q. find which of the binary operations are associative. (i)a*b=a-b (ii)a*b:% (iii)a*b=a-b+ab (iv)a*b=ab?

28) LetY={(nXn €N} €N N—Y fin)=n?Considerf:N — Yas/f(n) = n2.Show that fis invertible.Also, find the inverse of
Section-E
29) Considerf:R, — [ — 5, ®) given by f(x)=9x*+6x-5 Show that f is invertible find f"1(x) where R, is the set of all non-negative real numbers.
30) LetA=R x R and * be a binary operation on A defined by
(a,b)*(c,d)=(a+c,b+c)
Show that * is commutative and associative. Find the identity element for * on A. Also find « the inverse of every element (a,b) € 4 *.
31) Determine whether the operation * define below on Q is binary operation or not.
a*b=ab+1
If yes, check the commutative and the associative properties. Also check the existence
of identity element and the inverse of all elementsis Q.

32)

102
IfA=[0 2 1| provethatA3-6A2+7A+21=0
2.0 3

33)
1 1 1

Using properties of determinants, show that triangle ABC is isosceles if: | 1+ cos4 1+ cosB L+cosC =9

cos?4 + cosA  cosB + cosB  cos?B + cosC

34)
30 -1 1 12 -2
fA=1=|-15 6 =5|amdB=|-1 3 0 [ find(AB):.
5 -2 2 0 -2 1
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Section-A
1) fog=fgM)=AT-7)=A0)=0+7=7
2) 2*4=2+3(4)2=50

3 5x 2 50 X725
S2*%x*x5)=10 =2 * 3 =10 ﬁZ*leOﬁ;ZlO Sx==

4

5 L.
\3

6) 7

6

T x+y+z=9x+z=5y+z=T=>z=3,x=2,y=4x—y+z=2-4+3=1

8) 27

N 30 ) 3100 301 A N B AR
4 = s 7 Alternative Method: 4 = b 7 4 = ‘A‘(ad]A)‘Al— s 7 =21-20= ladjA = o 3 =24 = o 3

10) |adjA|=|A]n-1, where n is the order of the matrix. [A|;=151,=+15=|A'|=£15

‘A ‘ = + 15 Alternative Method:

Section-B
11) Reflexive Relation : Arelation R on a set A is called reflexive relation if aRa for every a € 4 ;if (a,a) € R,foreverya € 4
Example let
A=[1,2,3]
AxA=(1,1) (1,2)(1,3) (2,1) (2,2) (2,3) (3,1)(3,2) (3,3) € R
Since (a,a) € Rforevery a € 4



12)

RSN LA J.i
cos X =cosT5 —sin3
P 1 cos x
an l+sin s : . X X 2
and 1+sin x= cos5+sm5
.
cosz% fsinz%
=wn | ———
o)
(().\2+,smz
3
.
x x x x
cos5 +sin3 coss —sin3
=tan"!
o)’
(?USZ+.X!V!2
3
X x
_ L'()SE*.\‘II'IE - x
= tan — . |Divide by cosy, we get
co.vEJrsinE
x
o lftang
= tan .
1+tany
-1 [ s X T X
= tan -—= ==_=
ta tan 772 173

13) We have, , p1and 1 4
4
2

and -1 4772 1
BA:[O 2][3 4]

AB # BA
14)
0 x -4
A=|-2 0 -1
y -1 0
0 -2 vy
A=]x 3 -1
-4 -1 0

For skew symmetric

'

A=-4
0 x -4 0o -2 vy
= -2 0 -1f=-]x 3 -1
y -1 0 -4 -1 0



15) We shall prove the result by mathematical induction on n.

Step 1:When n =1, by the definition or integral powers of a matrix, we have

L[ 4 3 -4
A :[ n 1—2(1)]:[1 71]

So, the result is true forn=1.
Step 2: Let the result be true for n=m. Then,
m 1+2m —4m
A" = [ m 1- Zm]
Now, we will show that the resultistrueforn=m+1,i.e.,
. 1+2m+1) —4m+1)
(m+1) 1-2(m+1)
By the definition of integral powers of a square matrix, we have
AMTL = 4™ 4

1 1+2m —4m 3 -4
O IR R S |
[by supposition (i)]

el |:3+6m*4m *4*8m+4m:|
> 4 =

3m+1-2m —4m—4+2m

1+2(m+1) —4m+1)
:[ m+1) 1—2(m+1)]

This shows that the result is true for n =m + 1, whenever it is true for n=m.

Hence, by the principle of mathematical induction, the result is true for any positive integer n.

16)
We have,

2 3 -1

A=14 1 0

33 2
4 0 3 -1 3 -1 4 0
M|y 5| =8-0=8My |3 , |=6+3=9CH= |3 ,|=-(6+3)=-9Cp=-|3

Section-C

17) Here R={(a,b):divides a-b}.
Ris reflexive [ * (a, @) € R as 2 divides a-a=0]
Ris symmetric [  (a,b) € R = 2 dividesa-b = 2dividesb-a = (b,a) € R]
Ristransitive [~ (a, b) € Rand (b,c) € R = 2divides a-b and 2 divides b-c = 2 divides (a-b)+(b-c)i.e (a-c) = (a,b) € R]
Hence, R is an equivalence relation.
18) We have a*b=H.C.F. of aand b.
The composition table is as below:
11213415
1/1(1/2{1/1

121121

113|111

3
121141
1{1{1/1/5

QIR TWITN

19) Letcostx=0sothatx=cos @
Since sin 260=2sin O cos ¢
sin26 = 2\/cos200056‘ =241 -x%x =2x1 -xr= 20 = sin~ 1(2x\/1 -x?)

Hence, 2cos ~'x = sin ~1(2xy/1 — x?)

20).71.3” Y 27 oy 2w 2 T
sin”|sins | =sin” sin|z— S )| =sin” \sing || v T €| -5, 3

21) x oz 1 -1 3 s % 2z
Wehave:Z[y t]+3[0 2]=3[4 6] = [Zy 2t:|+
Equating corresponding elements:

2x+3=9 = 2x=9-3=6 = x=3

2y=12 = y=6

2z-3=15 = 2z=3+15=18 = z=9
and2t+6=18 = 2t=18-6=12 = t=6.
Hence, x=3, y=6,z=9and t=6.

3 -3 9 15 2+3 22-3
0 6]:[12 18] = [Zy 2+6

N

9
12

15
18

= —(8-0)= —8Myx My, + Cyy x C1p8 % (9) +(~9)(—8)=72+72=1

]



22)

1 2 3
A=]4 5 16,
7 8 9

Minor of 6= Minor of a3

I 2
7 8 -

‘:8—14

—16.

23) Fora € Z,a—a = 0, which is divisible by 5.

~ (a,a) € RVa € Z.
Thus R is reflexive.
Now let (a, b) € R

= b-aisdivisible by 5
Thus R is symmetric.
Again let (a, b) € R,

(b,

Section-D

= a-bisdivisible by 5

= (b,a) € R.

c)€ER

= a-b and b-c are divisible by 5

= (a-b)+(b-c)=a-cis divisible by 5

= (a,c) ER.
Thus Riis transitive.

Hence, Ris an equivalence relation.

24) Givena*b=min{a,b]

Operation table for * is
*111234/5]
1111111

21122212

1

4
5

123

3

44

5

2
2
2
1234

25) The binary operation "*' on the set {0,1,2,3,4,5} is defined as:

axb={a+b, if atb<6a+b-6, if at+b>6.}
Thus we have the operation table:
Operation Table

*10/1234/5
0(0/1{2/3/4/5|
1/1234/5/0]
223145011
3(314/50/12]
14450142/3

0112134
[ 0x0=0,....... L5x5=50%x1=1,...............
Existence of Identity:
ax0=a=a+0foreacha € {0,1,2,3,4,5}

[+ 0+0=0,1+0=1, ........ , 5+0=5]

Hence, '0' is identity for the given operation.

Existence of Inverse:

If 'b' be the inverse of 'a’, then:

a*b=0=b*a.

Nowa*b=0=>a+b—

6=0=>b=6-a.

-« For each element 'a', '6-a' is the inverse of a.

When a=1, then b=6-1=5.
When a=2, then b=6-2=4.
When a=3, then b=6-3=3.

When a=4, then b=6-4=2.
When a=5, then b=6-5=1.

Hence, the inverse of 1,2,3,4 and 5 is 5,4,3,2 and 1 respectively

,5%1=5+1-6=0;etc.]



26) Lety € Y, whereyis arbirary.
Here y is of the form n?,forn € N
n
> 3
This motivates a function:
g:Y — N, defined by g(y) = \/)—/
Now gofin) = g(fim)) = g(n”) = \\n* = n

and fog(y) = g =S(\F) = (W) =
Thus gof = Iy and fog = Iy.
Hence, fis invertible withf1 =g.

27) (i)Not associative (ii)Associative (iii)Not associative (iv)Not associative

28) f ! =g where g(v) =y
Section-E
29) vx € [0,0),y = 9x>+6x—5
=GBx+1)%-6> -5<
f= [-5%)
Co-domain f,hence fis not onto and hence not invertible
Let us take the modified co-domain
f= [-5®)
Let us now check whether fis one-one
Letx,x, # [0, 0)fix)) = fix,) = Bx; + 1)2*6 =(0CBxy + l)2 —6=>3x;+1=3x,+1
S X=X,
Hence fis oe-one
Since with the modified co-domain = the range f,f is both oOne-one and onto hence invertible
From (i) above for any
y#[=5,0)
\y+6-1
3

S =59 > 0,9,/ ()

61

x=

3
30) Proving" is commutative
Proving" is associative
Getting identity element as (0,0)

Getting inverse of (a, b) as (- a, - b)

31) Given*onQ,definedbya*b=ab+1

Let,a € O,bEQthen
ab €0,
and(ab+1) € Q,
= a*b=ab+1lisdefinedonQ
.. "is a binary operation on Q.
Commutative:
a*b=ab+1

=ab+1

=a*b=b*a
So *is commutative on Q.
Associative:
(@a"b)*c=(ab+1)*c=(ab+)c+1
=abc+c+1
a"(b"c)=a"(bc+1)
=a(bc+1)+1
=abc+a+1
So * is associative on Q. 1
Identity Element: Lete € Q be the identity element,
then for every a
a*e=aande*a=a

ac+l=aandca+1=a

eis not unique as it depend on 'a', hence identity element does not exist for *.

Inverse: since there is not identity element, hence there is no inverse.



32) A= DA =

50 21 0 34
2 12 4 5 3 |12 8 23
8§ 0 13 34 0 55
LH.S=A3-6A2+T7A+2I
21 0 34 30 0 48 7 0 14 200
=112 8 23|12 24 30|+|(0 14 7 |+|0 2 O
34 0 55 48 0 78 14 0 21 00 2
000
00 0]=0
000
=RHS
33) ApplyingC, —» C,—C, and C;— C3;-C,
1 0 0
1+ cosA cosB — cosAcosB + cosB  cosC — cosAcos>C — cosC | =
cos?4 + cosA cos?4 — cosA —cos?4 — cosA
Ry — R;—R,
1 0 0

1+ cos4 cosB — cosA cosC —cosAd | =

cos24 —1 cos?B—cos?4  cosC — cosd

GGG
(cosB-cosA)x(cosC-cosB)

1 0 0
1+ cosA 1 0

cos’4 — 1 cosB+cosA cosC— cosd

(cosB — cosA) % (cosC — cosA) % (cosC — cosB)
[1-0]=0 (ExpandingalongCs)

—cosB = cosA or cosC = cosAorcosC = cosB
= cosB = cosAorcosC = cosAorcosC = cosB
= 4B =tAorsC = tAorsC = LB

=  AABC isanisosceles triangle.



34)

1 2 -2
Bl=|-1 3 0
0 -2 1

=1(3-0)-2(-1-0)-2(2-0)
=3424 40

i.e., Bisinvertible matrix.

= Bl exists.
Now
Cy=(=ptt s 1’=3*0=3
12|71
Cp=(-1 0 1|=-(-1-0=1
T
Ciz=(-D""y _p|=2-0=2
|2 72
Cpu=(-D7""_, ;|=-@-4=2
1 -2
C22:(—1)2+20 L l=1-0=1
2+3 2
cy=(-0"|, |- -e-0-2
32 72
Cy=(=D"" |3 o |=0+6=6
1 -2
Cyp= (172 1 0 ‘:—(0—2):2
312
Cu=(-D"""|_| 5|=6G+D)=5

326 32 6
:}112:112
225 225

Now (AB) '=B"'l.47!

[3 2 6 3 -1 1
=1 1 2[[-15 6 -5
2 25 5 -2 2

[9-30+30 -3+12-12 3-10+12
=|3-15+10 -1+6-4 1-5+4
6-30+25 -2+12-10 2-10+10




