OPEN STUDENT FOUNDATION

CHAPTER | &2 Std 12 : MATHS Date : 18/02/24
PRACTICE SHEET DAY 1

() Choose correct answer from the given options. [Each carries 1 Mark] [5]

1 Let A = {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) which are reflexive and
symmetric but not transitive is
A1 (B) 2 C) 3 (D) 4

2. Let A = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is
A1 B) 2 ) 3 (D) 4

3. cos™ ! (cos %t) is equal to

T 51

A) — B) — C 2 D z
(A) 6 (B) 6 (®) 3 D) 6
4. sin (E —sin”} (— l)) is equal to
3 2
A 1 B 1 ©) = D)1
(A) > (B) 3 © (D)
5. sin"}(1 - x) — 2sin"1x = g, then x is equal to
A) 0 1 B 1l C) o D) -
(A) 'S B) L > © (D)
) Write the answer of the following questions. [Each carries 1 Mark] [5]

1 Show that the function f: R — R given by flx) = x3 is injective.

2. Prove that : tan”! % =sin~ li + CcoS

E
\/l+smx +\/1 — smx] f
2’

3. Prove that : cot !
\/l+ sinx — \/1 —sinx

_ l1+x —Jl—x
4, Prove that : tan 1[\/ \/ ] = % — —CoS X, —% < x < 1. [Hint: Put x = cos20]

\/1+x+\/1—x

1+ x

) Write the answer of the following questions. [Each carries 2 Marks] (6]

1 (1-x 1 -1
5. Solve the following equation : tan ( ] - Etan x, x €0, 1]

- - 1 .- 1
6. Find the value of the following : tan ') +cos 1(— E) + sin 1(— E)

7. Write the following function in the simplest form : tan_l[ i_ﬂj, O<x<m
\j + cosx

1
8. Find the principal value of the following : 3 cos™lx = cos™! (4x3 — 3x), X € {5, 1}
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9.

10.

11.

12.

13.

14.

Write the answer of the following questions. [Each carries 3 Marks] [15]

Find the number of all onto functions from the set {1, 2, 3, ... , n} to itself.

x -2
Let A = R - {3} and B = R - {1}. Consider the function f: A — B defined by, f(x) = (m] Is f
one-one and onto ? Justify your answer.

Let f: N — N be defined by

nt 1, if n is odd
fn) = ,21 , for all n € N.
> if n is even

State whether the function f is bijective. Justify your answer.

2 3
. . . S ; -1| 3a"x — -
Write the following function in the simplest form : tan N2@xX=X a0 2cx< L
- V3 V3

a” — 3ax2

2
Find the value of the following : tanl sin™! 3t cos ™! 1-y , |x] <1, y>0and xy < 1.
2 1 1+y
Write the answer of the following questions. [Each carries 4 Marks] [4]

In each of the following cases, state whether the function is one-one, onto or bijective. Justify your
answer.

(i f:R — R defined by fix) = 3 - 4x

(i) f: R = R defined by flx) = 1 + x?
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OPEN STUDENT FOUNDATION

CHAPTER 1 &2 Std 12 : MATHS Date : 18/02/24
PRACTICE SHEET DAY 1
() Choose correct answer from the given options. [Each carries 1 Mark] [5]
1 Let A = {1, 2, 3}. Then number of relations containing (1, 2) and (1, 3) which are reflexive and

Ans.

Ans.

symmetric but not transitive is
(A) 1 (B) 2 @ 3 (D) 4

A1

A=1{1, 2, 3}

Relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 1), (1, 3), (3, 1)}
R is reflexive as (1, 1), (2, 2), (3, 3) € R

1,2)eR=(2,1)eR . .
= R is symmetric.

(1,3)eR=(3,1)eR

But 2, 1) e R, (1,3) e A=10(2,3)¢ R

- R is not transitive.

. The number of required relation is 1.

.. (A) will be come for answer.

Let A = {1, 2, 3}. Then number of equivalence relations containing (1, 2) is

(A) 1 (B) 2 Q) 3 (D) 4
(B) 2

A =11, 2, 3}

R, =11, 1), 22,3 3,12, 21,13, 3 1), 23,3 2);

(1, 1,2 2),3 3 € Ri=R,is reflexive.

(1,2)eR, = (2,1) e Ry
(1,3) e R, = (3,1 e R; } = R, is symmetric.
(2,3)eRi=@3,2)eR

1,2)2,1)eR; =(1,1)eRy
1,22 3)eR, = (1, 3) € R,
(2,3)(3,2) € R, = (2, 2) € R,

- R, is transitive.

Thus, R, is reflexive, symmetric and transitive. So it is equivalence relation.

Now R, = {(1, 1), (2, 2), 3, 3), (1, 2), (2, 1)}

It is clear that R, is also reflexive, symmetric and transitive. So it is also equivalence relation.
Hence, the number of equivalence relations containing (1, 2) is 2.

.. (B) will be come for the answer.

cos ™! (cos %J is equal to
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n 5n

T
A) & (B) &~ © 3
5n
Ans. (B) 6
w cos! (cosx) =x, xe [0, @
oos Ty ) =cos7[cos( 5
cos | cos— | =cos ‘|cos|m + =
6 6
_1[ TE]
=cos | —cos—
6
~eos( -5
cos | ——
2
=T — COoS 1[+£J
2
=T— {cos_l(—x) = 1|:—cos_1 x}
_om
6
4. sin (E —sin”! [— 1)} is equal to
3 2
1 1 1
(A) 2 (B) 3 (®)] 4

Ans. (D) 1

- ol
(35
= sin( 5+ £ = sinl 5 =sin( 3] =1

5. sin~1(1 — x) - 2sin"lx = g, then x is equal to
1 1
0, — 1, —
(A) ) (B) 5 (C) o
1

w  sin™! (1 - x) - 2sin"lx =

oA

Let sinlx = 0

;. X = sin®
. T
sosinl(1 - x) - 20 = -

T
sosinl(1 - x) = 5 +20

(D)

(D)1

D) 5
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1.

-

[
|

=
I

sin(n + 29)
2

cos(20)

1 - 2sin%@

L1l-x=1-2x2

L 2x2-x=0
Lx@2x-1)=0

0 1
Sx=0,x=7

Write the answer of the following questions. [Each carries 1 Mark]
Show that the function f: R — R given by fix) = x® is injective.
f:R—>R fix) =x

X, X, € R, flx)) = flx,)

3 _ .3
=X =X
= X =X

Hence, f is one one function.

Prove that : tan~! @ = sin”! LS + cos ! E
16 13 5

oo SIinA = — and cosB = E
13 5

5 13 4 5
L] -
12 3
s tanA = i tanB = i
12 3
tanA + tanB

Now tan(A + B)

1 — tanA - tanB

5 4
1273
5\(4
1-(3)(3)
_15+48
36 — 20
_63
16
A+B=tan %
16
sin_1 — + COS_l E = tan_l Q
5 16

(3]
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_ 1+sinx + /1 — sin
3. Prove that : cot ' J 1 J 1 al =£,xe[0, E]
Jl+sinx — /1 -sinx | 2

—

- LHS =ca Jl+sinx+J1sinx]

Jl+sinx — \/1-sinx

\/cosz X, sin? %-I-ZSinl cos< + \/cosz X4 sin2 %—Zsinl cos<

- cot™! 2 2 2 2 2 2
\/cosz X4 6in? X4 2sin X cosX — \/cosz X4 sin® X 2sin X cosX
2 2 2 2 2 2 2 2
T
T 0<x < —
4
X in X X _ ginX X T
3 (c052+s1n2)+(c052 51n2) 0<>ct |
= cot = _ P _ 2 8
(cosi + s1n§) - (cosi - smi) X Cx
. COS— > sin—
2 2
2coss
= cot 1( : i]
2s1n§
-1 X
=cot | cot=
2
X
2
= R.H.S

_ 1+x —J1—x _
4, Prove that : tan 1{\/ \/ }= Lo lcc;s 1J\c, —L < x £ 1. [Hint: Put x = cos26]

\/1+x +\/l—x 4 2 2
1
- Let x = cos 26; ) <x<1 ..(D)
- Lo
2
1
= —— <£co0s20 £1
2
3n
= cos(;) < c0s20 < cosH
3n )
:722920 (cos is 1)

3r
0, — .2
=>9€[ 8] (2)

Jl+x—1-x  /1+c0s26 —/1-cos20
J+x+1-x /140826 +,/1-cos26

_ \/20032 0— \/23in2 0
\/20032 0+ \/23in2 0

cosO|—|sin®
_ |cosf]-| |[ /_x2=|x|]

|cosO|+|sinB|
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_ cosb— sin®

~ c0s8 +sin® (from 2)
1 - tan® b1
=— v E—
1+ tan® 2
=tan(£9]
4
3n
Now,0<9<?
=>9>—9—3—n
8
nT_ X n 3n
= —>—-0>—-—
4 4 4 8
:E>Efe>ff
4 4 8
= 2T gl
4 4
= BE(E,E]
4 8 4
:E—Be(—iﬁj 3
n 2" 2 ..(3)

——0¢€
4

m—\/i:tang_e}n (_nn)

) )

-0 (from 3)
cos " x (from 1, 2)

1

1 (1-x 1 _
Solve the following equation : tan (1 n x] = Etan x, x €[0,1]

tan ! 1-x)_ ltan’lx
1+ x 2

1 -1
s tan11 - tanlx = Etan x

.'.gzltan_lx+tan_lx
.'.E=—tan_1x
4
tan’1x=£x%=£
4 3 6
x=tan® =
6 3
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) Write the answer of the following questions. [Each carries 2 Marks] (6]
. . -1 -1 1 S |
6. Find the value of the following : tan (1) + cos (— 2] + sin (—2]
- We know that,
n T
Range of tan’! is (—, ]

Range of cos™! is [0, n] and

=L X K
4 3 6
_3n+8n-2rn
12
_ 9t 3m
12 4
. . . . . ~1/ /1 — cosx
7. Write the following function in the simplest form : tan ( 1_} O<x<m
+ cosXx

_ 1 - cosx _
- tan L [ il tan 1
1+ cosx

= tan

_ X
= tan} tan—]
2

X T
Here, 0 < x < m = we have 0<E<§

ud

2
1

8. Find the principal value of the following : 3 cos™x = cos™! (4x3 — 3x), X € [E’ 1}

<x<1 (1)

Do | =

w  Let coslx = ©;

(1 _ _
= cos I(E) > cos '(x) 2 cos (1) {cos~! | function}

o

= E292
3

e

= 0<06<

..(2)

wla
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©

10.

= 0<30<m ...(3)

1 i
Now, cos1x = 9, B <x<10<08< 3
= X = c0s0...(4)

R.H.S. = cos 1(4x3 — 3x)

cos1(4cos® 0 - 3cos0)

cos(cos 36)

30 (from (3))

= 3cosl x (from (1))
= L.H.S.
Write the answer of the following questions. [Each carries 3 Marks]

Find the number of all onto functions from the set {1, 2, 3, ... , i} to itself.

The set A = {1, 2, 3,....., n} = A
The set A has n element.

.. The number of all onto function from A to A is n(n - 1)(n — 2)....... l1=n!

x
Let A = R - {3} and B = R - {1}. Consider the function f: A — B defined by, f(x) = [x

one-one and onto ? Justify your answer.
A=R-1{3}and B=R - {1}

x -2
f:A—> B fix)= ba £]
X, X, € A flx)) = fix,)

X -2 _ X2 — 2
-3 x -3

Xy -2) (6 -3) = (x, - 2) (x; - 3)
LX) Xy — 2% - 3% + 6 = X%, - 2x; - 3%, + 6
o3x, - 2%, = 3x) - 24
Xy =X
X=Xy
. The function f is one one.
Let y e R - {1}
x -2
x —

y=fx)=
LYyx-3)=x-2
Xy -3y=x-2
Lxly-1)=3y -2

-2

-3

[15]

]Isf
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3y -2

SLX = , 1
x " y #
3y _ 2 y-2_o
- y-—<2|_ y-1
Nowf(x)—f[yl]—By_z_s

=Y
. The function f is onto.

11, Let f: N — N be defined by

n+1

, if n is odd

foy=4 2 , for all n e N.

—, if n is even

2
State whether the function f is bijective. Justify your answer.

-
i 1, if n is odd.

f:N->N, f(n)= 2 Jfor all neN.

> if n is even.

341 _ 5 (- 3is odd)

f3) =

4
f4) = 5= 2 (- 4 is even)

That is f(2m — 1) = w - m

and f(2m)=27m= m, me N.

- fis not one one function.

Range of f= N.

Each element of co-domain of fis on image of any element of domain.
-~ fis onto.

Thus, fis onto function but it is not one one function.

~. fis not bijective.

. . L . -1 3a%x — x° -a a
12. Write the following function in the simplest form : tan 5 4>0 =<x<—
a” — 3ax V3 V3
- Let x = a tan®
X
= tanf = 2 (a>0)

= 0 = tan™!

1 3a’x - x°
tan =3 3
a” — 3ax

B tanl(gaz -atan® — astan?’ﬂ]

X
a

a® - 3a - a’® tan®@
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13.

14.

_1[ 3a®tan® — a®tan36
= tan g ]
a” — 3a” tan“ 0
—i<x<i a>0
- tan-! Stme—tangﬁ]} J§ \/§’
= —_—
I-3n’e )| 1 _x_1
J3 a 3
- -1 -1 1 1X -1 1
= tan™ (tan36)| — tan [——]dan “<tan” ——=
=30 \/g a 3
T 11X T
:3tan71£ =>—E<tan E(g
. . 1 1 41— _}’2
Find the value of the following : tan— | sin 5 + cos ,|x| <1, y>0and xy < 1.
2 1+x 1+y

2
tanl sin~! Lz + cos! liyz
2 1+x 1+y

1| . 4 2tane 11~ tan?0 - Taking x = tan® and y = tan¢
=tan |sin™ | ———— |+ cosT | ————— 0 .
2 1+ tan“¢ @=tan "xand ¢ = tan"" y

1+ tan“0
e tan% [sirf1 (sin20) + cos’l(cos 2¢)]

= tan% [26 + 20]

= tan [0 + ¢]
= tan [tan"'x + tanly] x| <1, y>0
= tan {tan1 Xty y}
1-xy

X+
- XY (o xy <1)

1 - xy
Write the answer of the following questions. [Each carries 4 Marks] [4]

In each of the following cases, state whether the function is one-one, onto or bijective. Justify your

answer.
(i) f: R — R defined by flx) = 3 - 4x
(ii) f: R — R defined by flx) = 1 + x?

( f:R > R defined by f{x) = 3 - 4x
f:R—>R, filx) =3 - 4x
X, X, € R, flx;) = flxy)
= 3-4x; =3 - 4x,
= X=X
~. The function fis one one.

Let y € R (co-domain)
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(ii)

ny=flx) =3 - 4x

3 - 3 -
-5 1 (7
Thus, Vy € R there exists x € R such that f{x) = y.
-~ [ is onto.
Thus, the function fis one one and onto function, So, it is bijective function.
f: R — R defined by flx) = 1 + x?
f:R>R flx)=1+x*
For x;, x, € R, let fix)) = flx,)
= 1+x=1+x5
= x% =x5
= X = %X,
f2)=1+@2°2%=5and fl-2) =1+ (-22=5
. 2 # -2 but fi2) = fi-2)
. The function fis not one one.

It is clear that 1 + x2 > 1

. Range of fis positive real number.

If y is negative then we can not find x such that flx) = y.
-~ fis not onto.

Thus, the function fis neither one one nor onto.

. fis not bijective function.
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