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Example 4
Find the area bounded by the curve
fx) = X’ =2x* +1
and the x-axis in the first quadrant.
Solution
Put f(x) =0

= X-2x+1=0
By synthetic division
111 -2 0 1
1 -1 -1
1 -1 -1 |0
= (x-D&x*=x-1) =0
X =x-1=0

144/(=1)? —4(1)(-1)

= x—-1=0 or

= x=1 or x = 0
C1xV1+4 1245
B 2 2
+
Thus the curve cuts the x-axis at x=1, %
Since we are taking area in the first quad. only
1+5 . . 1= .
x=1, —— ignoring as it is
2 2
—ive.
Intervals in 1% quad. are [0,1] & |1, 1+£/§ }

Since f(x)=0 whenever xe[0,1]

1+5
T}

and f(x) <0 whenever xe {1,

1

-. Area in 1* quad. = j(x3 —-2x* +l)dx

ls unit
12 %9

Solution
_ 2
y=x+l . vt x=2

y2=0 whenever xe [1, 2]

2
Area = I(xz +1)dx
1

2 2
'[xzdx+J.dx
1

1

X
3

(-
(4

- Ty
37

= — t.
3 sq. uni

Question # 1
Find the area between the x-asis and the curve

)
y =x+l1 from x=1to x=2.

Question # 2
Find the area above the x-asis and under the

curve y = 5—x* from x=—1 to x=2.
Solution

y=5-x>; x=-1tox=2

y>0 whenever xe (-1,2)

2
Area = J-(S—xz)dx

-1

3
- [5(2)—@j (5( - (_;f)j
_ (10-8)_ (541
- (10-§]-(-s+3)

-2 (1) 2

3 3 3 3
= % = 12 sq. unit

Question # 3
Find the area below the curve y = 3Jx
and above the x-axis between x=1 to x=4.
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Solution
y = 3Jx x=1to x=4
Since y =0 when xe [1, 4]

4
. Area = _[3\/; dx

4 4
I3x§dx = 3J-x§dx

Il
)
|
o

3 4 4 3
Z((4)3—(l)3] = 2((2%2—1}

= 2(8-1) = 14 sq. unit

Now y>0 when xe (0,4)

4
. Area = j4x x2
0

4 4

3

2 3
4x X
2x% =

2 3
0

4]
_ (32-% (0-0)

—25 unit
=5 qg. )

X
3

Question # 4
Find the area bounded by cos function from
X= _z to x= z
2 2
Solution
y = COSXx ; x=—Z to ng

T T
>0 wh -, =
y whenever xe( )

%
. Area = j cos xdx
-

| sinx |~ 7
= sin ( j —sin ( j
= = 2 sq. unit
Question # 5
Find the area between the x-asis and the curve
y = dx—x
Solution
y = 4x—x*
Putting y =0, we have
4x—x* =0

= x(4-x)=0
= x=0or x=4

Question # 6
Determine the area bounded by the parabola

y = x*+2x-3 and the x-axis.
Solution
y = x> +2x-3
Putting y = 0, we have
X +2x-3=0
= X*43x-x-2=0
= x(x+3)-1(x+3) =0
= (x+3)( 1)=0
= =-3 or x=1
Now ySO whenever xe [-3,1]

. Area = —.lf(x2+2x—3)dx
-3

¥ 2% :

= — ?'FT—?)X

3
- —(Qﬂl)z—m)

[( 3 (-3 3(—3)]

—G+1—3) (%+9+9j
= —(—%}+(—9+18)

5 32 .
= §+9— 3 sq. unit
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Question # 7
Find the area bounded by the curve y = P 1,
the x-axis and line x=2.

Solution
y = X +1
Putting y =0, we have
X+1=0

= (x+1)(x2—x+1) =0

= x+1=0 or x*—x+1=0

Lo D -4

2()

= x=-1 or

1£4/-3

= x=
Which is not possible.

Now y=>0 when xe[—l,Z]

. Area = f(x3+1)dx

FSc-1I / Ex- 3.7 - 3

244/(=2)* - 4(1)(2)

2

= x=-2 or x=

ﬁ“’#
& |
020]

2+

This is imaginary.
Now y>0 when xe[-2,1]

. Area = j- (x3—2x+4)dx
-2

= j x3dx—2j xdx+4j dx
-2

-2 -2
1 1
4 2
X X 1
=2 —2| 2| +4]x
Z 5| +4lxl,
-2 -2

22
+4(1-(-2))

(02t (0 2y
4 4

Question # 8
Find the area bounded by the curve

y = x’ —2x+4 and the x-axis.
Solution

y = X -2x+4 x=1
Putting y =0, we have
X =2x+4 =0

By synthetic division
-2{1 0 2 4
l 2 4 4
I 2 2 [0
= (x+2)(x’-2x+2) = 0

= x+2=0 or x*-2x+2 =0

——%+3+12 —— sq. unit
Question #9
Find the area between the curve
Solution
y = x’—4x

Putting y =0, we have
X —4x =0
= x(x2—4) =0
= x(x+2)(x-2) =0
= x=0 or x=-2 or x=2
Now y>0 whenever xe[-2,0]

And y<0 whenever xe[0,2]

0 2
- Area = Iydx—jydx
0

-2
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= j)-(x3 —4x)dx—j-(x3 —4x)dx
-2 0
Xt x? ° ¥ x? ?

ol e e
x* ‘ ¥ ?

= T—sz , T—ZXZ .
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= 4+4 = 8 sq. unit.
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—l+l = — sq. unit
T4y T 2

Question # 9
Find the area between the curve

y = x(x=1)(x+1) and the x-axis.
Solution
y = x(x=1)(x+1)
Putting y = 0, we have
x(x=1)(x+1) = 0
= x=0 or x=1 or x =-1
Now y =0 whenever xe [—1, 0]
And y <0 whenever xe [O,l]

. Area = Tydx—jydx
0

-1

= Ix(x—l)(x+1)dx

-1
1

—jx(x—l)(x+1)dx

= T(x3—x)dx—j(x3—x)dx
-1 0
xt X ’ Xt le
42| |42
-1 0

Question # 11
Find the area between the x-asis and the curve

1
y = cosax from x=—-7 to x=7x
Solution

1
g(x) = cosix i, X=—T t0oX=T
- g(x) 20 when xe[-7,7]
T
o Area = jcos—x dx

2
—-T
T
sini z
= I 2 =2 sinE
% 21s

-

ool

2(1-(-1)) = 2(1+1)
2(2) = 4 sq. unit.

Question # 12
Find the area between the x-asis and the curve

y = sin2x from x=0 to x:%
Solution

; V4
y =sin2x ; x=0to ng
y20 when xe[o,%}

A
. Area = J-sin2x dx
0

7
! = —l(cosz—ﬁ - cos(O))

2

_ | _cos 2x
2 3

0
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1 1 1{ 3 3 . ) T
= —=| —=-— = ——|—-=|= = sq. . = —-1=snf = O=—-—
> ( > lj > ( 2) 7 %4 unit in >
Question # 13 7 > 2 . >
Find the area between the x-asis and the curve Soarea = I a’—a"sin"¢ (—a cos 9d9)

T,
y = \/2ax—x2 when a >0 A_%

Solution = —a | Ja*(1-sin>6) cos a6
y = yJ2ax—x* A
Putting y =0, we have A
Dax—x2 =0 = —a j Va* cos® @ cos6 db
On squaring 7
2ax—x* = 0 -

acos@-cos@ do

Il
|
Q

= x(2a—x)=0
= x=0 or 2a—-x=0 = x=2a

>0 when xel0,2a 2
Y 5 [ ] = —d? .[ cos’ 6 do
Area = j Rax—x> dx %
’ T2 14 cos 26
2a > > > = _aZ .[ (—COS jd@
= I\/a —a”+2ax—x" dx ,7 2
0 2
2a aZ _%
= I\/az—(a2—2ax+x2) dx =~ J- (1+cos26) d6
0 7
2a
= j\/az—(a—x)z dx _ _a_z 0 sin 26 %
0 2 2 ,7
Put a—x = asin@ ) 2
= —dx = acos8 d@ = —a—(—£+sin(—ﬂ')—£—sinﬂ'j
= dx = —acos@db 2 2 2
2
When x=0 . - _a_(_ﬂ-_()_())
a—0 = asind = asinf=a 2
2 2
; 4 - _a _ar :
= sinf=1 = 6=3 = 2(7[) 5 . unit
When x=2a
a—-2a = asinf = —a = asinf Error Analyst: Adnan Moeen (2018)
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