Area Under The Curves

Question1

The area of the region (in sq units) bounded by the curves
z? + y?> = 16 and y* = 6z is

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

Am +4v/3

B.

2 (4 ++/3)

C.

3 (47 +/3)

D.

4+ V3
3

Answer: C

Solution:

Given:

The circle is 22 + y? = 16.
The parabola is y? = 6z.
Finding Intersection Points:

To find where these curves meet, put y? from the parabola into the circle's equation:
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— z2+9y> =16
z2 + 6z =16
22 +62—-16=0
(z+8)(x—2)=0
x=-8, 2

We only use = 2 (since z = —8 is outside the region for y? = 6z and gives no real y for z2 + y* = 16).
Forz=2,4=6-2=12.Soy=+v12andy = —V12.

Finding the Area:

We want the area inside the circle and outside the parabola, between £ = 0 and = 4.

To get this area, we split it into two parts:

e From z = 0 to z = 2 (where the parabola is below the circle), the top curve is the parabola: y = v/6x
e From z = 2 to x = 4 (where only the circle remains), the top curve is the circle: y = V16 — 2

So, the area is:

2 4
Area =2 |:f0 yparabola dz + fz Yeircle d$:|

=6X

e

(4. 0)

So,= 2 [} V6xdz +2 [, V16 — 22 dx
Solving the Integrals:

First, f02 V6z dz:

V6z = v/64/z, s0

Ji VB = VB [ e = V- (3] < V- 32" )
Second, [, V16 — z? da:
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The formula for this is:
[Va? — z2dz = £Va? — &? az—l——sml(%)
Here a = 4. Plug in x = 4 and = = 2 to get the answer.

Now, combine both solutions:

— 26 - (23/2) [§m+85m—1 (%)
- —\/_-2«/§+2 [(04—8%) _ (2\/§+8%>]

a:=4i|
r=2

16\/_
= —— ( —2v3 )
16/3 167r
=t A3
43 1677
-3 T3
= %(471’ +/3)
Question2

The area (in sq. units) of the region bounded by the curves y = >

andy =8 — =2 is

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

32
3
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3
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Answer: C

Solution:

Given, curves are y = =2 and
y=8—2?2

Equating these two equations, we get
22 =8—-22=222=8

= zl=4=z=+2
2

Thus, arca :/ [(8—1;2) —:cﬂda:
-2

= f_22 (8 —a? — a?)dw = f_22 (8 — 22%)dx
7,
= {8) - 3@} - {8(-2) - $(-2}
= (16— %) — (-16+ )

=164 +16 -1

_ 99 32 _ 96-32
=32 &2 = %

= [8:1:—%:1:

64
3

.. The area of the region bounded by the curves is 6—?:1 $q. units.

Question3

Area of the region (in sq. units) bounded by the curve
y==x?—5c+4,z =0,z = 2 and the X-axis is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

8
3
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5

D.

5
2
Answer: B

Solution:

y=z2—-5x+4=(z—1)(z—4)

Y
X=2
A, y = x? — 5x +4
x =0 (1]0)
“ @0
As

x3 5x2 ! —x3 5x2 2
:[T‘T“"”L*[ 3 +T‘4"”L
1 5 8 1 5
S 24 10-84—— =14

(3 2 >+< 3 " *3 2+>
(31, (6 T 5
“\2773 3 2

Question4

The area (in sq. units) of the region bounded by the lines
r =0,z =7 and f(x) = sinz, g(r) = cosz is

AP EAPCET 2025 - 23rd May Morning Shift
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Options:
A.

2(v2 - 1)
B.
2(v2+1)
C.

2(v/3 - 1)
D.
3v2+1

Answer: A

Solution:

Required area (A)
T i
= /4 (cosx — sinz)dx + / (sinxz — cosz)dx
0

s

Y cpc_;*'
\\4
y = sinx
X ol w3 w2 »X
X = n/2
Y

T

=(sinz + cosz), + (—cosz — sinz)
)

Y s aols

:[(sin% + cos %) — (sin0 + cos 0
—(V2-1)-(1-v2)
—V2-1-1+V2

=24/2 — 2 = 2(v/2 — 1) sq. unit

~[(cos g +sing) — (cos g +sin )]
COS 5 sin 5 COS Z Sin Z
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Questions

The area of the region lying between the curves
y = v4 — z2,y? = 32 and the Y-axis is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.
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3

B
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+
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|3
+
2k

O

T _1
6 23
Answer: A

Solution:

y=+v4—z%andy® = 3z
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XF

= 3z=4-12?
= 2?24+3z-4=0
= (z4+4)(z—-1)=0

t=1-4=y=+3
.. Required area,

1 V3 2
23/ yzdy+/_\/4—y2dy
0 V3

V3 2
1[° 4
0 V3

2 2

1 i V3 T
=g@Va 25 - —2(3)
_\/§ V3 T T 1
=3 27373 35
Question6

The area of the region (in sq. units) enclosed between the curves
y = |z|,y = [z] and the ordinates xt = —1,x = 0,2 = 1 s

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.
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5/2

Answer: A
Solution:

Area of enclosed region,

:2<%><1><1>+(a;)

=14+1=2

Question7

If (a, B) is the stationary point of the curve y = 2z — x2, then the
area bounded by the curves y = 2%,y = 2z — 2%,z = 0 and = = o is
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Options:

3log2+4
A.%

log 4
B.H%

3—log4
C. 3log2

D.

3
log 2 + 4

Answer: C

Solution:

As (a, ) is the stationary point of
dy
2

=2z — 2% = =0
Y r—x .
2 -2z

= =0

= a=1

X [0,0/ (2,0) X
y=2x-x2
;' x=1
. Required arca — /
A

21
= 14+ =
[logQ + 3 log2]

Get More Learning Materials Here : & m @&\ www.studentbro.in



2

~ log2 a

1 2

~ log2 3
3 —log4
3log2

1
log 2

w|

Question8

The area (in sq units) bounded by the curves z = y* and
r=3—2y%is

AP EAPCET 2024 - 22th May Morning Shift
Options:

A. 8

B.8/3

C.4

D.6

Answer: C

Solution:

m:y2,x:3—2y2
y=+=
3—=z

2

y _=
Vertices (0,0) and (3,0)
intersect at ( 1,1 ) and (1, -1)

Area of shaded region

= 2 X (Area of PQM)
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Area of required region = 4sq units

Question9

Area of the region enclosed by the curves
3z —y? —2zy+4x+1=0and 3z% — y* — 2zy + 6z + 2y = O is

AP EAPCET 2024 - 21th May Evening Shift
Options:

A3
B. &

C. 1

D. 3
Answer: B

Solution:

Given curves are
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32 —y? —2zy+4z+1=0 ... (9)
and 3z2 — y? — 2zy + 6z + 2y =0 ... (27)

Eqgs. (i) and (ii) can be written as
Bz +y+1)(z—y+1)=0,and (3z + y)(z — y + 2) = 0, respectively.
Thus, the curve (i) represents the pair of lines

Li:3z+y+1=0
L2m_y+1:0

and the curve (i) represents the pair of lines

Ly:3z+y=0
Liiz—y+2=0

Here, L||L3 and L,|| Ly

So, the region closed by the given curves will be a parallelogram.

Now, required area = Area of parallelogram ABCD = 2 x ( area of AABC)

EEE
:2x§—% 31
-+ 31
|2(G-2) () (5 5)
2 2 4 2

o &

2
1 1/1
:‘5(‘ )‘E(Z)+°
3 1 2 1
8 8 8 4
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Question10

The area of the region under the curve y = |sin —cosz|,0 <z < &
and above X-axis, is (in sq units)

AP EAPCET 2024 - 21th May Morning Shift
Options:

A.2v/2

B.2v2 -1

C.2(vV2-1)

D.2(v/2+1)

Answer: C

Solution:

To find the area under the curve y = |sinz — cos z| from = 0 to z = 7, and above the X-axis, we
proceed as follows:

The expression |sin ¢ — cos z| changes based on . Solving [sinx — cosz| = 0:

sinz —cosx =0
sinxz = cosx

tanz =1
T

= —
4

This implies that sin  — cos x is negative from 0 to  and positive from 7 to 5.
Thus, the function can be defined piecewise as:

cosx —sinxz for0<cz

i
|sinz — cosz| = { 4
2

<
sinz —cosz for T <z <

Integrating from z = 0 to = =

INE]

foﬂ/‘l(cos z —sinz)dr = fow/4 cosz dx — foﬁ/4 sinz dz
Calculating each integral:

sin T —sin0 =

/4 _
0o = 4

foﬂ/‘l cosz dr = [sin z] @
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[T sing de = [~ cosa]p = —cos T +cos0 = — 2 + 1

Thus, the area from z = 0 to x = 7 is:

fow/4(cos:1;—sina:)dx = @ _ (_\f +1> — V31

Integrating from z = 7 to z =

I

f;ﬁz(sinm —cosz)dz = f:/f sinz dz — f:/f cosz dz

Calculating each integral:

f;r//fsinacdw = [—cosac]:ﬁ1 = —cosf +cos T =0+ @ — %
f://f coszdx = [simw]:f1 —sinZ —sin T =1- @

Thus, the area fromz = Z- toz = 7 is:

L:r//f(sina: —cosx)dx = @ — (1 — \/T5) —V2-1

Total Area:

Adding the two parts:

V2-1)+(V2-1)=2(+v2-1)

Thus, the total area under the curve is 2(v/2 — 1) square units.

Questionll

Area of the region (in sq units) enclosed by the curves
y? = 8(x + 2),y? = 4(1 — z) and the Y-axis is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A $(5-3V2)

B.5(v2-1)

C.2(3-v72)

D. 3(V2+1)

Answer: A
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Solution:

We have,

y> = 8(z +2) and y? = 4(1 — z)

The intersecting point of the above 2 parabola are (—1, +2+/ 5)

.". Required area

= |2 _(2&—%) - (2—%)+<
(5]

[2\/5 4 16 10x/§]
=12 4 —

3 3 3 3
|y |12v2 20
- 3 3

= %[3%5—5]‘ = 2(5—3\/5)

Question12

Get More Learning Materials Here: &

@E www.studentbro.in



The area (in sq units) of the smaller region lying above the X-axis

and bounded between the circle 2> + y* = 2ax and the parabola

y? = azx is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A (5-4)

Answer: B

Solution:

Given the problem of finding the area of a region bounded by a circle and a parabola, let's explore how to
calculate it.

The equation of the circle is:

z? 4+ y? = 2azx

This can be rewritten by completing the square for x:

(z —a)? +y? = a?

The equation of the parabola is:

v = ax

Finding Points of Intersection:

To find the intersection points between the circle and the parabola, we set:
z2 + ar = 2azx

22 —ar =0

z(z—a)=0

Thus, x =0 or z = a.

For « = 0, substituting in the parabola y? = ax, we get y = 0.
For z = a, substituting in the parabola y? = ax, we get y = +a.

Thus, the points of intersection are (0,0), (a,a), and (a, —a).
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Calculating the Area:

We need to integrate the area between the circle and the parabola from z = 0 to z = a:
Required Area = [ <\/a2 —(x—a)?— \/E\/5> dx

This evaluates to:

Therefore, the area of the smaller region lying above the X-axis is:

(53

Question13

The area of the region ( in sq units) enclosed by the curve
y = 2> — 19z + 30 and the X-axis, is

AP EAPCET 2024 - 18th May Morning Shift
Options:
A LT

517
B. 5~
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C. 36
D. 72

Answer: B

Solution:

(y) = 23 — 192 + 30
=(z—2)(z—3)(z+5)

‘. Required area

2
= / (z° — 19z + 30)dz +
-5

z? 1922 2
- |:T - 2 ‘f‘ 30:13:| .
z* 1922 5
‘ [T D + 304 )
625 475
= (4 —38+60) — <T— ——150)
81 171
+‘<I__ 90) 4 38+60‘
1029 5
—9 9 2
6+ ‘ 6‘ 2,2
1034
4 2

3
/ z3 — 19z + 30dzx
2
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