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Q1: Giventhat (a) f(x)=x*-1 (b) f(x)=v2x+3

(i)

Sol:

(ii)

Sol:

(iif)

Sol:

(iv)

Sol:

(b)
(i)

Sol:

(i)

Sol:

(i)

Sol:

(iv)

Sol:

(i)

Sol:

To find f (-3)

‘Put X =—3into the function

= f(-3)=(-3) -1=9-1=8

Tofind f(0)

Putx =0into the function

= £(0)=(0)'-1=0-1=-1

To find f(x— 2)

Replacing x by x -2 into the function

= f(x-2)=(x-2) ~1=x ~4x+4-1=X* —4x+3
To find f(x2 +3)

Replace x by x* + 3 into the function

:-)"(Jnr2 +3)=(x2+3)2-—1=x4 +6x* +9-1=x"*+6x"+8
Given that f(x) = V2x+3

Tofind f(-3)

Put x =-3into the function

= f(-3)=2(-3)+3 =V=6+3= V3 =\Bi

Tofind f(0)

Put x = Ointo the function

= £(0)=4/2(0)+3=0+3= f

Tofind f(x-2)

Put replacing f(x 2) into the function:

= f(x-2)=2(x—2)+3=2x-4+3=V2x-1
To find _]"(xz +3)

Put f (x2.+ 3) into the function

o £(#+3) = f2(P73) 73 = V22 1675 - V23
roa @41

f(x)=4x+7
Here we have to find f (@) and f(a+h). |
As; . f(a)=4a+7 and f(a+h)=4(a+h)+7
f(a+h)=4a+4h+7.
fla+h)-f(a)_adsshe7-46-7 4K _,
h h K
studyplusplus.com

and simplify where,

Exercise 2.1
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(i)

Sol:

(iii)

-Sol:

(iv)

Sol:

Q3:

(a)

Sol:

S (x)=sinx, calculating f (a) and JS(a+h).
As;  f(a)=sina and f(a+h)=sin(a+h)

- Now, f(a+h)-f(a)=sin(a+z)—sina .'.sinP—sinQ=2msP;.Q-$inP;Q
Zcosa+h+a_sin,a‘+h—;ar 2005(20+h)-sin[£]_ 2005(0+ﬁj-sin[fl-)
2 W - - P 2)
5 h h h

f(x)=2*+x*-1,Finding f (a) and f(a+h)
As;  f(a)=a’+a*-1
f(a+h)=(a+h)’ +(a+h)’ -1 =a® +h* +3a*h +3ah® +a* +2ah+h* -1 _

. fla+h)-f(a) _ — o + I +3ah+ 3l + o +20h+ B~ g~ + _ K (h* +3a® +3ah+2a+h)

: h e h K
=3a’ +2a+3ah+h+h?
f(x)=tanx, caleulating f (a) and f(a+h).

As;  f(a)=tana and f(a+h)=tan(a+h)

f(a+h)-f(a) tan(a+h)-tana

h E h ,

_1(sin(a+h) sina 1( sin(a+h)cosa—cos(a+h)sina
- h cos(a+h) cosa h cos(a+h)cosa

=_{Sm(ﬂ+h—ﬂ)]_1{ sinh ]_ sinh

Now,

] ~.sinacos f—cosasin f=sin(a - )

h| cos(a+h)cosa ) h| cos(a+h)cosa ) hcos(a+h)cosa

Express the following: (b) Let r be the radius of circle.
a) The area A of a square as a function of . Sol:  The circumference C (Perimeter of circle) is given as

its perimeter P. C=2r— ()
b) The circumference C of acircle as a The area of circlze Hven s

function of its area A. A=z = (ii)
c) The surface area S of a cube as a From equation (ii)

function of its volume V. g4 . |4 (i)
Let x be the side of square. T r NNz :
Then'area A will be: A = x> —» (i) Putting in equation (iii) in equation (i) .
The perimeter (boundary wall distance) of square C=2r .‘i =2JnA
is given as: X F 4 2

P=4x—> (i) (c) Let the length of the side of the cube is L.
From equiation (i) Sol:  Surface area of the cube is given as.

P 2 8 S =6(Ixl)=61*—> (i)

e The volume of the cube is given as:.

Putting in equation (i) il V=F—> ) ‘
2 2
A=[£) g . Note:
4 16 Cube is a diagram whose length, width, height
are equal.
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Q4:

)

Sol:

from equation (ii)
1
= (V)5 — (iii)
Putting in equation (i)
L 8
S =6[V3] =6V3 =63 V*?

Find the domain and the range of the functiong
defined below:
g(x)=5-x

The function is real valued so, its domain and range
are: )

Domain of g(x) =R =(—0,) = (Set of all real numbers)
Range of g(x) =R =(—0,0) = (Set of all real numbers)

(i)

Sol:

(iii)

Sol:

9(x)="x+2

The given function is radical function in which
radicand must be positive.

For domain, using the condition as; x+220
= x2-2 or xe[-2,0)

Domain of g(x) =[-2,%)

Forrange, Vx+220 as x+220
Range of g(x) =[0,=)
g(x]={6x+7’- xs-2

4-3x, x>-2

It is-a piecewise function and working for two
conditions.

When inputisx<-2 or xe(w,-2]

Then g(x)=6x+7is working in this case output of

the functions are:

g(-2)=6(-2)+7=-12+7=-5
g(-3)=6(-3)+7=-18+7=-11

Order in output values on real line is less than so,

the range for this piece is (—ao,~5] a

When inputisx>-2 or xe&(-2,%)

Then g(x)=4-3xis working in this case output of

the functions are: g(-2) = 4-3(-2) =4+6=10
g(-1)=4-3(-1)=4+3=7

Order in output values on real line is less than so,

the range for this piece is ( —oo,10) :

Domain of g(x) =(-e,-2]u(-2,)=(—0,0)=R
Range of g(x) =(-,-5]u(-»,10)
Range of g(x) =(—0,10)

(iv)

Sol:.

(v)

Sol:

Q5:

Sol:

Qe:

‘=4a-2b=12 or

g9(x)=|x-5,

It is an absolute value function (Whose Range
must be the positive real number)

For domain [x-520 = #(x-5)20
x-520 = x25

x-5<0 = x<5

Domain of g(x) =(-,5]u(5,)=(-»,0)=R
Range of g(x) = (0,00) =set of all positive real
numbers

x+2
_g(x)—- 3-x

x+2 0
g(x)=s—

‘Domain of g(x) = R—{3} =(—0,3)U(3,%)

Range of g(x) =R—{-1} = (—o0,~1) U(-1,0)
Given f(x) =% —ax* + bx+1. If

f(2)=-3and f(-1) =0Find the values of a&b
Given function is f (x) =2 -ad +be+1—> (i)

Given f(2)=-

=f(2)=(2)° a(z) +b(2)+l——3
=8-4a+2b+1=-3
=9-4a+2b=-3

2a-b=6—>(ii)
Also givenf (-1)=0

= f(-1)=(-1)’ —a(-1)" +b(-1)+1=0
= —X—a—b+,1’ ;0
=-a-b=0=>a+b=0

= a=~b—(iii)

Putting equation (iii) into equation (it)

2(-b)-b=6 = -2b-b=6
-3b=6 = b=-2

From equation (if)

a=-(-2) = a=2

A stone falls from a height of 60m on the
ground, the height h after x seconds is

approximately given by h(x)=40-10x*.

i. What is the height of the stone when:
a. x =1sec? b. x=1.5sec? -
c. x=1.7sec?

il When does stone strike the ground?
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Sol:

(i)

(b)

(c)

(i)

Q7:

Sol:

U]

(i

(iii)

The height h after x sec. is given as:
h(x)=40-10x*>—> (i)

. (Height is the function of time)
WhenXx=1sec

Then h(1) =40-10(1)" =40-10=30m
Whenx =1.5sec :
Then

h(1.5)=40-10(1.5)" = 40-10(2.25)
=40-22.5=17.5m
Whenx =1.7sec
Then h(1.7)=40-10(1.7)" = 40-10(2.89)
=40-28.9=11.1m

When stone strikes the ground its height is zero.
Then

h(x)=0 = 40_—10x2 =0 = 10x¥*=40
= x'=4 = x=2sec

Consider the function f (x) =3x-5.

i.  Determine the domain and range of f(x).

ii. Isthe function f one-to-one? Justify your
- answer.
iiil. Is the function f onto if the co-domain is
all real numbers? Explain.
Given function f(x) =3x=5—>(i) linear
algebraic function. - '

For domain it is clear that any of the real number
can be put into their function

Domain of f(x)=R =(—0,)
Range of f(x) =R =(—w0,)
The function f(x)=3x-5—>(i)

Will be one-to-one if there is unique output for
each and every input.

When f(x,)=f(x,) = x =x

= 3x,-5=3x,-5 = x=x
so, f(x)is one-to-one function forx e R
The function f(x)=3x—5——> (i) will be onto if
f(x)=y—> (i) y=3x-5—> (iii)

From (iii) 3x-5=y
Or 3x=y+5
Or X‘:%S————)(iv}

-Q8:

Sol:

(V)

Putting into the function
4
y+5
=3| =—|-5
d ( 3 )

=y+8-§

=
+
wn
/

\
4

<
+ W
5]
o~ S

I

e W 28
+ W
- o

A2 )£ ()
\ /

f(x) is a function and f ' (x) is also a function
f(F ()=, (f(x)=x

So, f(x)is onto function Vxe R

2x-3
x+1
I Find the domain and range of f(x).

ii. Determine whether f (x) is onto.

Left f:R — Rbedefinedby f(x)=

fil. Prove that f(x)is one-to-one.
2x-3
As f(x)=
£ ) x+1
definedby f: R— R.
Which shows f(x)is real valued function.

2x-3
f(x): x+1

Domain of f(x)=R—{-1} = (—oo,—i)U(—l,ao)
(all real number except - 1)
For range: To obtain f (x) =0 (as output)

——> (i) be the rational function

can exist if x=-1

D o -5 NI
x+1
3
= X=§€Df
To obtain f(x)=1,as.output, taking
2x-3

=1 = 2x-3=x+1
x+1
= 2x-x=4 or x=4eDf
As in domain—1 is central value between 0 and 1
Similarly, in Range 2 is central value between%

and 4.

Hence when in domain—1 is not possible then in
range 2in not possible

Range of f(x)=R-{2} =all real numbers except 2
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(i)

(iii)

~ The given function f(x) =
x+1

2x-3

The given function f (x) = e (i)
X+

will be onto if f(x)=y—>(ii)

2x—3 '
Wh = ——— (ili
ere Y = (iii)

From (iii) xy+y=2x-3
2x-xy=y+3
or x(2-y)=y+3
or x=y—+3—>(iv)
2-y

Putting in equation (i) _
2(&]_3‘ 2y+ 8 - +3y
| 27

ATl L _By_
f(x)= y+3 . Y+3+2-y R g
2-y

Justified that f(x)is onto function (when

y=f-(x)andf(f"(x))=f"(f(x))=x)

g3 —-—> (i) is called

one-to-one if it assigns a unique value for each
and every input.

When f(x)=Ff(x) = x58%— (i)

a3 F2x,#3
iy o J.C(XZ)— x, +1
Using the condition f(x,)=f (x;)
' 2x,-3 . 2x;-3
x, +1 T ox+1

= (2, -3)(x, +1) =(x, +1)(2x,-3) .

% +2x, -3x, -3= %—311_-6-'2:(2 -3
2x, +3x; =2x, +3Xx,
5x, =5x,

= X=X

Prove that f(x)is one-to-one function

Qs:

Sol:

Q10:

Sol:

Consider the function f : R* - R* defined by
S(x)=e7.show that f (x)is a bijective

" This function will be bijective if it is one-to-one

and onto.
When f(x,)=f(x;) = x=x
Then e™ =™

Xy FEX, =X =X

This shows that f (x)=e™ —» (i) is one-to-one
f(x)=y—> (i) when y=e™ — i) -
From (iii) Iny=-x or x=-Iny
f(x)=f(-ny)=e™ =e™ =y
f(x) =y, This shows that f(x) =e *isonto
function. : :
So, f(x)=e " is bijective functions
Ltetg:R — R begivenby f(x)=x"-3x.
Determine if g (x) s injective and/ or surjective.
f(x)=f(x;) where x =x
= (%) -3(x)=x5-3x

X -x =3x,-3x,

M(xf-a-xlxﬁxg)ﬂw

2 2 -
X[ +XX,+X, =3=> X #X,

~ Forexample, f(1) =(1)3 -3(1)=-2

When x,=1, then y=f(1)=-2
When x,=-2,  then y=f(-2)=-2
As X, #X,, while f(x;)=r(x,)
£ (x)is not injective function.

When y=g(x)

Then y=x’-3x

- As x cannot be expresses in term of y=> g(x)

cannot be onto function=> ( £ (y) does not
exist). So g(x)is surjective.
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