Exercise 3.7 (Solutions) rage#167
Calculus and Analytic Geometry, MATHEMATICS 12

Example 4
Find the area bounded by the curve

flx) = ¥ —2x*+1
and the x-axis in the first quadrant.
Solution
Put f(x) =0
= ¥-2x+1=0

By synthetic division
Lfr -2 0 1

1 =1 =l
1T -1 -1 [0

= (x=D&x*=x=D =0
X —x-1=0
144/(=1)> —4(1)(-1)

= x—1=0 or

= x =1 or x = 0
_1£41+4 1+J_
- 2
l
Thus the curve cuts the x-axis at x=1, —\/_
Since we are taking area in the first quad. only
1+ J— N Y S
x=1, —— 1ignoring 7 as 1t 18
—1ve.
Intervals in 1% quad. are [0,1] & {l, 1+2\/§}

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

1+/5
=

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

1

. Areain 1" quad. = I(x3—2x2 +1)dx

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

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

Solution
_ 2
y=x+1 ;o o x=1tox=2
y20 whenever xe[1,2]

2
Area = j(xz +1)dx

2 2
= Ix2dx+J.dx

1 1
_ x32 2
T3 +|x|1

1

_ (@ W), 5
= |3 5 J+(2 1)

8 1
= 5‘5)”
_ 70
= 3+1— 3 . unit.

Question # 2
Find the area above the x-asis and under the
curve y = 5—x° from x=-1to x=2.
Solution

y = 5-x : x=-1tox=2
y>0 whenever xe (—1,2)

2
Area = j(S—xz)dx
=1

2
= 5x—x—3
3

-1

3
= 5(2)—@] [5(—1)—(_1))

3
8 1
= 110=2 |=| =5+=
03)(5+3)

2_(_3) _ 22 14

3 3 33
= ? = 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 =3x

Since y =0 when xe[l,4]

x=1to x=4

4
.. Area = ‘[3\/; dx

4 1 4 1
= j3x§ dx = 3jx§dx

4
| 3 4

2 2
=32 | = 3|2

eI B B

1 1

) 33
[(4)2—(1)2J

1

3 4 4 3

Z[(4)3—<1>3J = 2[(2%2—1}

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

Now y>0 when xe (0,4)
4

s Area = I(4x—x2)dx
0

4 4

2 3
4x X
2yt -2

.
2 3 3
0 0

_ £2(4) (4)} [2(0) (O)J
- (32-%) (0-0)

= 2 Sq. unit
— 2 q‘ 5

Question # 4

Find the area bounded by cos function from

x=—Z o x=2
2 2

Solution

y = CosSx ;| X=—

ol I
ST

(SIRS

Ne— =

y>0 whenever xe (

%
. Area = Icosxdx
A

| SlI’lX

(5] (-9

2 sq. unit

’V

Question # 5
Find the area between the x-asis and the curve

y = 4x—x°
Solution
y = dx—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
= xX43x-x-2=0
= x(x+3)-1(x+3) =0
= (x+3)( 1) =0
= =-3 or x=1
Now y<0 whenever xe[-3,1]

. Area = —.l[(x2+2x—3)dx

35 1
X x

= - |—+——
3 2 3

3
- -[(1_)+(1)2-3(1)

[( 3 33 3)]

= —G+1—3J (%+9+9)
= —(—%)+(—9+18)

3 32 :
§+9— 3 sqg. unit




FSc-1I / Ex- 3.7 - 3

Question # 7 Zi\/(—2)2—4(1)(2)
Find the area bounded by the curve y = x° +1, = x=-2 or x= )
the x-axis and line x=2. 2+.J4-8
Solution = 2
. 244
y =X +1 = 2
Putting y =0, we have This is imaginary.
X+1=0 Now y20 when xe[-2,1]
= (x+1)(x*=x+1) =0 :
( )( ) s Area = J' (x3—2x+4)dx
= x+1=0 or xX’—x+1=0 )
5 1 1 1
= x=-1 or lei“(_l) —4hd) = I x3dx—2fxdx+4jdx
2(1) k) =2 =
1£J1-4 4! 2 |t
= X X 1
2 |4 —2 - +4|x‘_2
+4/=3 -2 -2
= Xx=—
2 4 4 2 2
Which is not possible. (D727 D7 27
Now y>0 when xe[-1,2] 4 4 2 2
) +4(1=(-2))
. Area = I(x3+l)dx 1 16 1 4
J :(Z_Zj—2(§—§j+4(l+2)
T 1 1
X
= | =+x =|=—4]-2[2-2|+4
], 52
4 4 15 3
_ 1) (-1) =(——]—2(——j+12
ST )
16 1 =—§+3+12 =£sq.unit
- (#4251 3 :
Question # 9
3 27 : Find the area between the curve
= 6= = = ! t
4 4 °q- unt Solution
tion # 8
Question 5 = JER

Find the area bounded by the curve

y = x°—2x+4 and the x-axis. Putting y =0, we have

Solution P—4x =0
= x(x2—4) =0
B . _
y =x -2x+4 ; x=1 .9 2\ =
Putting y =0, we have = x(x+2)(x-2) =

3 = x=0 or x=-2 or x=2

x=2x+4 =0
Now y>0 whenever xe[-2,0]

By synthetic division
21 0 =2 4

J 2 4 -4 0 2
I 2 2 [0 - Area = jydx—jydx
-2 0

= (x+2)(x’—2x+2) = 0

And y<0 whenever xe0,2]

— x4+2=0 or x*=2x+2 =0
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= T(x3 —4x)dx—§[(x3 —4x)dx

X X X X
=T Y| E e
4 0 4 2

_ | X A2 X2

=173 2Xx 1 2Xx
-2 0

= 4+4 = 8 sq. unit.

4 2 4 2

(o o), (O 0’
4 2 4 2

_ ((or‘ RORNIG NS

I

o

I

|
NG
N—

I

= |
NG
N

+

o

—l+l = — §@. unit
4177 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 [0,1]

. Area = '(iydx—jydx
=1 0
= _(fx(x—l)(x+1)dx

-1
1

—Ix(x—l)(x+1)dx

= _(i(x3—x)dx—j.(x3—x)dx
-1 0
X i x* le
|4 2| |42
L 0

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

1
y= cosax from x=—-7x to x=7x

Solution
1
glx) = cosax i X=—T to X=T

© g(x) 2 0 when xe[-7,7]

V4

s Area = Icoslx dx

2
-
T
sin > ™
= |7 2 =2 sin%
A -

-

(5]l
=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

y =sin2x ; x=0to ng

y>20 when xe [O%}

A
. Area = Isiandx
0

_ | _cos 2x
2

2

% 1(

cosz—ﬂ- — cos(())}

. 3



——l—l—l ——l—é—is unit
- T2172 B U B

Question # 13
Find the area between the x-asis and the curve

y = \/2ax—x2 when a>0
Solution
y = \/Zax—xz

Putting y =0, we have

On squaring
2ax—x* = 0
= x(2a-x)=0
= x=0 or 2a—-x=0>= x=2a
y20 when xe[0,2q]

2a
Area = I Dax—x° dx
0

= Zf\/az —a’ +2ax—x* dx

20a
— I\/az—(az—Zax+x2) dx
0

= T\/az —(a-x)* dx

Put a—x = asin@
= —dx = acosf db

= dx = —acos8d@
When x=0

a—0 = asin@ = asinf =a
— sinf=1 = 9:%

When x=2a
a—2a = asind = —a = asind
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-~ —1=sinf = a:—%

Va* —a*sin® @ (—acos 8d6)

Soarea =

a’ (l—sin2 9) cos@ db

Il
|
S

Va*cos? 8 cos dé

I
|
N

= —a | acos@-cos8 db

7
—i .[ cos> 6 do

%

_TT,

j(%j i
7

-
= - [ (1+cos20) do

2
!
i sin 26 %
= -0+
7
2
a ; ;
= _7(——+sm(—7r)———sm7rj
2
= —%(—7[—0—0)
2 2
= 2 (g = 4Z i
= 2( ) 5 Sa- unit




