Area Under Curves

Questionl

The area of the region bounded by the parabola y> = 27z and the line z = 1 is
sq.units. MHT CET 2025 (5 May Shift 2)

Options:
A 2V/3
B.3V3
C.4v3
D.7/3
Answer: C

Solution:

2

y2_2?:c_>:c_i.
27

The line & = 1 meets the parabola at y = =27 = :I:.‘h-’ﬁ.

Area enclosed between the line and the parabola (taking horizontal slices):

2 EENE

33
A_f (1_7‘*_)@_{;,,_?'*_} 63— 2v/3 — 4v3.
13 1./3

27 81
So the area is square units.

Question2

The area of the region bounded by the curves y = |x — 4|,z = 3 and = = 5, and the X -axis
is MHT CET 2025 (27 Apr Shift 2)

Options:

21
A

22
B. =

23
C. &

24
D. &=

Answer: A
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Question3

If the area bounded by the curve 2> = 4y, X-axis and the line = = 4 is divided into equal
areas by the line £ = a, then the value of o is ... MHT CET 2025 (26 Apr Shift 2)

Options:

1
A 35

B. 32

NI

C. (32)
D. (32)3
Answer: D

Solution:

2

_1-2_41; \.«u_i_
' ' 4

Total area between & = () and & = 4 (above the x-axis)k

4.2

34 -
A= | Lgz = 64

We need @ — « so that the area from () to cx is half of this:

—a == = o =32 =

1 &
o 4 4 3l 12

16

B

a — 3249,

Question4

The area of smaller part between the circle z2 4+ y> = 4 and the line z = 1 is

sq.units. MHT CET 2025 (26 Apr Shift 1)
Options:

A -3

B. & — V3

C.Z+3

D. 3 +3

Answer: A
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Solution:

:]':2+‘y2—4—>'f'—2, r=1

The line &t = 1 is a chord at distance d — 1 from the center.

Llet@ = cos '(d/r) = cos *(1/2) = «/3.

The smaller region is a circular segment, whose area is
. L, 1., 3 1 .
segment — sector(26) — triangle — 3" (20) — 3" sin(20) = r°| 6 — 5 sin 20 .

With # = 2, 0 = m/3, sin(20) = sin(27/3) = 2

3 2 2 3
4 :
- -

QuestionS

The area bounded by the curve y = 4z — 22 and X - axis in square units, is MHT

CET 2025 (25 Apr Shift 2)
Options:

A2

B. 16

C.32

D. 213

Answer: A

Solution:

Roots wherey = (i de — 2® =0 = ¢ = 0, 4.

Area between curve and x-axis:

4 374 9 e
r 64 32
A _f (4z — 2°) dz = [21-2 - i] =32-— ==
[] l; [] l]

Question6

The area bounded by the parabolas y = 922,y = ‘f—; and the line y = 1 is MHT CET 2025
(25 Apr Shift 1)

Options:
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A. % sq. units

B. % sqg. units

C. % sqg. units
26 :

D. < sq. units

Answer: B

Solution:

Curves:y = 9z°, y= —, y=1.

For a horizontal strip at height y € [0, 1],

* right intersection with y = f—;l o= 4\@,

s right intersection with y = 9% 2 = %ﬁ
Width between the parabolas on one side is 4,/ — % Yy = 1__{1‘/5
Account for both sides {left and right): width — z—fﬁ

Area:
L 44

1
29 22 2
A= | = d-_—.—-’*-'2|_—.
/n:i‘/ﬁ"” 3 37 L™

— 8. units
9

Question7

The area bounded by the curvey = 22 4 3,y = z,z = 3 and y -axis is... MHT CET 2025
(23 Apr Shift 2)

Options:

A. 2 sq. units
. 5 8q.

B. 18 sq. units

c.z sq. units

7 .
D. 5 sq. units
Answer: C

Solution:

Since the region is between & = () {y-axis) and & = 3, with top curve y = = + 3 and bottom curve y = =

(because 2 + 3 > x on [[l, 3]]. the area is

2 s 2] _(e19-2) 0=
—+3x—-—=| =(9+9-=]-0=—.
3 2|, 2 2

=

;1_f3 (2® +3)— 2| de =

27 .
— 8q]. units
2

=
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Question8

The area bounded by the curve 2> = 8y and the straight line z — 8y +2 = 0 is MHT CET
2025 (23 Apr Shift 1)

Options:
A. % sq. units
B. 2 5q. units

16

c.2 sqg. units

16
15 :
D. % sq. units
Answer: C
Solution:
o z? . x+2
Parabola: = = 8y = y = 3 Line:z — 8y +2=0=y = g
Intersections from "? = .rsz =l —2=0=2= 2, -1
, 4 1 , 1
(Theny = 3 = sandy = 3.
Between = —1 and @ = 2 the line lies above the parabola, so the area is

2 @

flx+2 o2 1
A—/l(JS —%)d.‘;:—g/l[—z‘2+:c+2]d:r.

Compute:

, 3 2
f{—z“+:£+2)r.f:r:— _T+E+2I’

1 2 22 ' o1/10 7 1 27 [9 ,
A=—-|——+ —+ 2z == —=—-1— = = — = 8(. units.
8 2 .

3 s\ 3 8 6 |16

Question9

If a curve y = a+/z + bz passes through the point (1,2) and the area bounded by this
curve, line z = 4 and the X -axis is 8 sq.units, then the value of a — bis MHT CET 2025
(22 Apr Shift 2)

Options:
A. -2
B.2
C.—4
D.4

Answer: D
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Solution:
Given iy = a/r + br passes through (1, 2):
a+b=2 (1)

Area with the x-axis and o — 4 is the area under the curve from & — () to & — 4 (the curve passes through
([], 0)):

24 15

= l—]u-l-SE)— 8. (2)

4 9 f
/ (ay/z + bz)dr = a- —3.}{.12‘ -
0 :

€
0 2 lo

From (1): b = 2 — a. Substitute in (2):

16 16 s _ ‘
Tu—l—S(?—u]-S = (?—8)(1——8 = —Eu——ﬁ = a=23,b=—-1.
Thus,
a-b=3—(-1)=[4]
Question10

The area bounded by the curve z = 2 — y — y? and the Y-axis is MHT CET 2025 (22 Apr
Shift 1)

Options:

A. % sg. units
B. 12—3 $qg. units
C. % sq. units
D. 277 $q. units
Answer: C

Solution:

Let the region be bounded on the left by the y-axis & = () and on the right by the curve
r=2—y— yz.
Where the curve meetsthe y-axiss 0 =2 —y —y? = 3> +y - 2=0=y = -2, L.

Area (integrate wrt. 4. fromy = —2toy = 1)

! ! ot 7 10y 27 |9
;‘l—f a:d'y—f(E—y—yg}dy—(2y—%—%) —{2—é—%)—{—~1—2+%)——_— _._)—_.— = |sq. units.
9 3 - R : ' i 3 6 2

Questionl1
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The area of the region bounded by the curve y = |x — 2| between z = 1,z = 3 and X -axis
- MHT CET 2025 (21 Apr Shift 2)

Options:

A. 1 sq.units
B. 2 sq.units
C. 3 sq.units
D. 4 sq.units

Answer: A

Solution:
y=lz—2

on[l,2y=2—=x
on[2,3y=a—-2

Area:

2 3 le 2 :52 3
;1-[{2—:&:]&:1‘4—[{:1:—2]111‘—[2:1:—?} +[E—2$} —3+i=1
1 2 1 2

(Geometrically: two right triangles of base 1 and height 1.)

1 sq. units

Question12

The area inside the parabola y?> = 4ax, between the lines = a and z = 4a is equal to
MHT CET 2025 (21 Apr Shift 1)

Options:
A. 4a? sq. units

B. 8a? sq. units
C. 5%—“2 sq. units
D. %‘l? sqg. units
Answer: C

Solution:
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yg = dar = y= L2 azr

For a vertical strip at &, the height inside the parabaola is

(top — bottom) = 2y/ax — (—2+/ax) = 4 /ax.

Area between & = a and & = 4a:

4a 4u 4a
2 .
A= / dv/ae de = 4\/’;/ 22 dzx = 4+/a [_]J‘az} .

i

3 8

A= —ix/f: ([4&}3;2 - a:i'-g) = —;\/L_I (8&3"2 - u.*i_-'z) = % Ta® =

Question13

H6a?

2
AOB is the positive quadrant of the ellipse % + % = 1in which OA = 5,0B = 3. The
area between the arc AB and the chord AB of the ellipse in sq.units is MHT CET 2025 (20

Apr Shift 2)
Options:
A i(r-2)
B. %(7‘(‘ —2)
C. 13—0(7r —2)
D. % (m—2)
Answer: D
Solution:
. 2y
Let the ellipse be - + - = L.

Intercepts: A(5, 1), B(0, 3). The chord AB has equation iy = —%.‘.‘L‘ + 3.

Area between arc AB and chord AB:

§ [ ( 3 ) f [ x2 3
M1 =—(-22+3) ) de = M1-—+2r—3
fn ( Vi35 5 de= o \PVET s T

T

letax — Bsinfsodr — Heosldd, 0 :0 — 3

oo g2 /2 157
f:i,ll——d;r_IS/ cos?0df = ——.
0 25 4

0

5 so . 5

3 3 15

/ —r — 3) de = | —2? — 3z| = ——.
o \5 10 o 2

Hence,
157 15 15
Area = 1 —E— E(?r—.?}
Question14
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The area of the region bounded by %2 + y; = 1 and the line 5 + % = 1is MHT CET 2025
(20 Apr Shift 1)

Options:

A. 1(m - 2) sq. units
B. %(w — 2) sq. units
C. %(77 — 2) sq. units
D. %(71- — 2) sq. units
Answer: B
Solution:

Let the ellipse be

and the line

This chord connects the ellipse intercepts A(3,0) and B(0, 2).

Area between the arc A and the chord AB (in the first quadrant) is
f (51‘ 1- j—: — (— :—::A:-I-b:])d:c.
1]
Compute the two parts:

I /2
2 | b
[ b‘\.-l—f-_rdi’—ubf cos0df — 22
0 0 4

/ (—Ez’ - b) dr = [—imz - b:ﬂ:] = ﬂ
0 a 2a 0 2

mab  ab  ab 3-2 3
T—E—T(‘ﬂ'—z]—T(ﬂ'—z)— —f‘ﬂ'—z] .

=

Hence the desiraed area is

rJ

Question15

The area enclosed between the curves y> = 4z and y = |z| is MHT CET 2025 (19 Apr Shift
2)

Options:

A 8

3 89 units

B. 3 sq. units

w| ot

C.

[SLIITN

$qg. units
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D. % sq. units
Answer: A
Solution:
1;2
yW=dr = o = T

The V-curve ¥ = || in the upper half-plane is the line y = & (since y > ).
They intersect at (0,0) and (4, 4).

Use horizontal slices (integrate in y) fromy = Otoy = 4.
2

Right boundary: & — %; left boundary: & — .
2
1
Width = jq — 1 (take absolute value inside the integral).

8 .
q Sq. units

Question16

The ratio of the areas bounded by the curves y = cos z and y = cos 2z between
z = 0,z = 3 and X -axis is MHT CET 2025 (19 Apr Shift 1)

Options:
AV2:1
B.1:1
C.2:1
D.1:3

Answer: C

Solution:

=/3 =/3 3
4, = f cosxdr = s‘m;::| = £
0 0 2

w3
As = f cos 2x dr =
0

sin 22

=31 2 /3
- — -5l — = —
0 2 3 4

I | =

Answer: 2 : 1.

Question17
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The area (in sq. units) bounded between the parabolas x> =

y = 2is MHT CET 2024 (16 May Shift 2)
Options:
A.20v/2
10v2
3

B.

2012
3

D. 10v/2

Answer: C

C.

Solution:

l.l_d
L

I
e

Required area

=2

=2

22v2) - 32v2)|

=2

2043

-3
Question18

y
4

and z2 = 9y and the line

The area (in sq. units) of the region described by {(z,y)/y* < 2z and y > (4z — 1)} is

MHT CET 2024 (16 May Shift 1)
Options:

15
A. 4
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Cc. L
D 2
Answer: B

Solution:

X

2
Putting x = % iny =4z — 1, we get

_4(V) 120y -
y=4|5)-1=2y" —y-1=0

2
= (y-1)(2y+1)=0
-1

=y=1,

2

Required area

:fim(yjl_l)dy_/—lm%gdy

- 11y
[lj Q[i}i 11
-1z 8)+(1+2)] 2 (3+ )
1 5 179

‘Z(?) 3(31)

_%_%

~ 32

Question19

The area enclosed between the parabola y?> = 4z and the line y = 22 — 4 is MHT CET
2024 (15 May Shift 2)

Options:

A. % sg. units
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B. 15 sq. units
C. 13—9 sqg. units
D. 9 sq. units
Answer: D

Solution:

2
Putting x = yz iny =2z — 4, we get

2

y
=2(Z ) -4
v=2(%)
=y’ -2y-8=0

= [y-4)(y+2)=0
:>y:4?_2

4 2
4
Required area :f (& - y_) dy
) 2 4

1[y? o
=37+ a5,

1 1
= 5[8+16 (2 8)] - (64— (-8)]

=15—-6
= 9 sq. units

Question2(

The area of the region bounded by curves y = 3z + 1,y =4z + 1 and z = 2 is MHT CET
2024 (15 May Shift 1)

Options:

A. 1 sq. units
B. 2 sq. units
C. 3 sq. units
D. 4 sq. units

Answer: B
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Solution:

y=4x+1
/ y=3x+1

« j 5 >
v ; =2

2

Required area = | [4z+1— (3z+1)|dx

w2

2
rdr = [] = 2 sq. units
2 ]y

/02
/

Question21

If two sides of a square are 4x 4+ 3y — 20 = 0 and 4z + 3y + 15 = 0, then the area of the
square is MHT CET 2024 (15 May Shift 1)

Options:

A. 36 sq. units
B. 16 sq. units
C. 4 sq. units
D. 49 sq. units

Answer: D

Solution:
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Given equations of lines are 4z + 3y — 20 =0and 4z 4+ 3y+ 15=0
Slope of 4z + 3y — 20 = 0'is 5.
Slopeofdz + 3y +15=10is _—34

Lines are parallel.

Distance between two parallel lines

cp —C2

vaZ + b?
—20—-15

Va? +3?

35
= — = T units
51

Area of square = 72 = 49 5q. units

Question22

The area (in sq. units) of the region bounded by y — 2 = 2 and z? = y is equal to MHT
CET 2024 (11 May Shift 2)

Options:
A2
B. %
C. 2
D. 3

Answer: C

Solution:
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y—r=2andz’ =y
2—z—-2=0
(z—2)(z+1)=0
r=2orzx—=-1
y=4y=1

Points of intersection of the two curves are
-(2,4) and (—1,1)

2
Required area = f (2+=z)— rldzx

-1

1 2 1 2
=222, + 5[+, — 5 [=7]
3 9 -

:ﬁ+§—3:§sq.umts

Question23

The area of the region lying in the first quadrant by y = 42%, z = 0,y = 2,y = 4 is MHT
CET 2024 (11 May Shift 1)

Options:

A. %[8 — 24/2] sq.units
B. 3[8 — 2v/2] sq.units
C. [8 — 2+/2] sq.units
D. [8 + 2+/2] sq.units

Answer: B

Solution:

4
Required area = / g dy
2

Question24
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The area (in sq. units) of the region {(:L’, y)/z>0,z+y<3,z?<4yand y <1+ \/5} is
MHT CET 2024 (10 May Shift 2)

Options:

A.

oo

B.

| w

C.

INIEN

D.

no| ot

Answer: D

Solution:

Given inequalities are

x>0
r+y<3
z? < 4y,
y<l+yx

The equalities are

r+y=3...(7)
x? = 4y. .. (i)
y=1+ /... (i)

from (i) and (iii), we get

3—z=1+x
r+,/T-2=0
(yZ+2)(yz—-1)=0
= T =1 ...[.",/z cannot be negative |

= gr—landy—2
From (i} and (ii), we get
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:r,-l—%j:3
2 +4x —12=0
(z+6)(z—2)=0

:}$=2
=y=1
[z =0

Required area

:Ll(l+‘/_—%2)dm+£2 (3—:1:—%2)(12:

:£1(1+ﬁ}dm+£2(3—m}—%£232dm

271 371 1 2 1 2
= (e} + 23] +30e8 - 5 [2°]) - 5 [=T6
2 3 2
9
T2
Question25

Area (in sq.units) lying in the first quadrant and bounded by the circle z? + y?> = 4 and
the lines z = 0 and x = 2 is MHT CET 2024 (10 May Shift 1)

Options:
A m
B. T

C.

|y

D.

INE

Answer: A

Solution:
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= [%vm+ %sin 1(%) - %V”m—

Required arsa

2
=f 1."4—1'2-51‘

0
I S rue SR Y 4
_[2 4 I+25m(2)}

0

:2)(1
2

= T Q.

Question26

The area (in sq. units), in the first quadrant bounded by the curve y = 2 4 2 and the lines

y=z+1,z = 0and z = 2, is MHT CET 2024 (09 May Shift 2)

Options:

A.

B.

C.

D.

A

S

Wl

2
3
5
3
8
3
nswer: D

olution:
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y=x+1

N

Required area = [(ac2 +2) = (z+1)] dz

O\I\DO\

1
w‘aw
|
M‘HM
_|_
ILI
[a=]

w| oo wl| oo

Question27

The area (in sq. units) bounded by the curves y = (z + 1)2,y = (z — 1)? and the line
y = L is MHT CET 2024 (09 May Shift 1)

Options:

A.

W

1
B. 1
1
C.1
1
D. 1

Answer: C

Solution:
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=
I
~—
=
+
—
—
ra
>
o
I
/:""N
-~
|
[um——
—
[

Sha =4
VA /A
1
)

Y
1
. 2 , 1
Required area :2/ [(w—l) —4] dz
0
1
NG AL
_2[ 3 0—5[.’13]0
_2( 1 N 1(1
“3\Ts ) T2 2T
L t
= — Sq. units
3 q

Question28

The area (in square units) in the first quadrant bounded by the curve y = x> + 2 and the
linesy=x+ 1,z =0and x = 3, is MHT CET 2024 (04 May Shift 2)

Options:
AL
B. 2
c.ir
D. L
Answer: D

Solution:
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!

.
L

3
/ (a:z—aH—l)d:c
0

3 2 15 "
3 " +x| = Sq. units

Question29

The shaded region in the following figure is the solution set of the inequations

MHT CET 2024 (04 May Shift 1)
Options:

A x+2y<6,56+3y>152 <7,y <6,z,
"y>0
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B r+2y>6,5x+3y>15,x<7,y<6,z
"y>0

C x+2y>6,5x+3y<15, 2> 7,y <6z,
"y>0

D z+2y<6,bx+3y<15,2<7,y>6,x,
"y >0

Answer: A

Solution:

To determine which option corresponds to the shaded region in the figure, let's analyze each inequality
represented in the answer choices.

Axes and the Region: The region is bounded by the axes £ > 0 and y = 0, which are present in all
options. The other inequalities will help define the upper bounds more clearly.

Inequalities Exploration:

Option (1)

T + 2y < 6 (below the line)

5z 4+ 3y > 15 (above the line)

T << T (to the left of the vertical line)

y < 6 (below the horizontal line)

Option (2):

T + 2y > 6 (above the line)

5z 4 3y = 15 (above the line)

Options continue in the same manner with z and .

Interpreting the Shaded Region:

Examine if the inequalities allow a bounded area in the first quadrant.
The acceptable area must lie below the line for z 4+ 2y < 6 and above the line for 5z 4 3y > 15.

Summary of Options:

Option (1) fulfills the conditions that keep the region bounded below y = 6, to the left of x = 7, and within
the first quadrant.

Following the analysis, the correct answer corresponds to the region described in Option (1):

(1) z+2y<6, 5z+3y>15 =<7, y<6, z,y>0

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



Question30

The area bounded between the curves y = az? and z = ay?(a > 0) is 1 sq. units, then the
value of a is MHT CET 2024 (04 May Shift 1)

Options:

1
A.\/5

1
B. 5
C. 1
1
D. 3
Answer: A

Solution:

The two curves intersect at O(0,0) and P (L, =).

a’

Y
y=ax’
1 1 l
5"[;*;]
X" - : i > X
| . 0 1
o)
:;" x=ay2
oo
/ ( — —azx ) de =1
0 a
2 3 1/8.
A S
3va 3 ],
According to the given condition, N 2 y 1 a % 1 _ 1
3\/5 a3/2 3 as
= 2 L =1= L =1
3a2  3a? 3a?
Sa= - ..[ra>0
a=——= a
V3
Question31
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The area of the region, bounded by the parabola y = x? + 2 and the lines y = =,z = 0 and
x = 3,is MHT CET 2024 (03 May Shift 2)

Options:

A. % sg. units
B. % sqg. units
C. % sq. units

D. % sq. units

Answer: D

Solution:
Y

y=x"+2 /
a
0, 2) /
X' : O D¢

1 x=3
YF

3
Required area = / (:cz + 2 — :13) dz
0

3 2 ],
9
:9—|—6—§—0
21 i
:75q.umt

Question32

The maximum value of Z = z + y, subjected to z +y < 10,5z + 3y > 15,2 < 6,z,y > 0
MHT CET 2024 (03 May Shift 2)

Options:

A. occurs only at unique point

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



B. occurs only at two distinct points
C. occurs at infinitely many points
D. does not exist

Answer: C

Solution:

b

Feasible region lies on the origin side of ¢ + y = 10, z = 6 and non-origin side of 5T + 3y = 15
The corner points of feasible region are A(0,5) and B(0,10),C(6,4),D(6,0),E(3,0)
AtA(0,5),z=0+5=5
AtB(0,10),z=0+10 =10
AtC(6.4) z=6+4 =10
AtD(6,0),z=6+0=6
AtE(3,0),z2=34+0=3
z has maximum value at B(0,10) and C(6,4).

% has infinite solution on seg BC .

Question33

The area (in sq. units) of the region bounded by the curve z> = 4y and the straight line
x = 4y — 2 is MHT CET 2024 (03 May Shift 1)

Options:

A.

®|w©

B.

|~
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Answer: A

Solution:

The points of intersection of 2 = 4y and & = 4y — 2 are (2,1) and (—1, 7).

5 2
Required area _ 1 [ T 2:13]
-1

41 2

9 "
= — sq. units

3 q

21

—(x + 2)dx — / gt da

1 4

-l5]

Question34

The area (in sq. units) bounded by the curves y = \/z,2y — z + 3 = 0, X-axis and lying in
the first quadrant is MHT CET 2024 (02 May Shift 2)

Options:
A. 36
B. 18

27
C.T
D.9

Answer: D

Solution:
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Required area

/Ogﬁda;—/:(w;g)dm

223/2 ? l 33_2 ] 9
3 22 ),
0

2 1
5(27 —0) — 5(36 — 18)
9 sq.units

Question35

The area bounded by the curve y = |z — 2|,z = 1, z = 3 and X-axis is MHT CET 2023 (14

May Shift 2)

Options:

A. 3 sq. units
B. 2 sq. units
C. 1 sq. units
D. 4 sq. units

Answer: C

Solution:

3
Required area = / |z — 2|dz
1
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2[5
— — — — 2z
2 2 5
L 1 it
2— sq. uni

:/ (2—= dw+/23(a:—2)dw
*
1,
2

Question36

The area bounded by the curves y = (z — 1)%,y = (z + 1)? and y = & is MHT CET 2023
(14 May Shift 1)

Options:
A. % $q. units.

B.

W

sqg. units.

C.

NI

sq. units.
1 .

D. = sq. units.

Answer: A

Solution:

y=(x+ 1.')2

o8
;é /’/ .

X' e _\_/l v - 4'

O : | \‘|
( n
y L2
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(z—1)7° 1 1
:2[ 3 ]0‘2[5”]5

2 1 1/1
:3(8“)2(20)
1 :
:§sq.un1ts

Question37

If a curve y = ay/x + bz passes through the point (1, 2) and the area bounded by the
curve, line z = 4 and X-axis is 8 sq. units, then MHT CET 2023 (13 May Shift 2)

Options:
Aa=3,b=-1
B.a=3,b=1
C.a=-3,b=1
D.a=-3,b=-1

Answer: A

Solution:

The given curve passes through (1, 2).
2=a+b
According to the given condition,
[y (ayz +bz)dz =8 ()
= B[22 4+ B[22 =8= 2.84+8b=38
= 2a+3b=23 _ii)
From (i) and (ii), we get

a—=3 b=-1
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Question38

The area (in sq. units) of the region bounded by curvesy =3z + 1,y =4z + 1l and z = 3
is MHT CET 2023 (13 May Shift 1)

Options:

A.

N~

B.

[S1[%=}

C.

N|©

D.

[SIEN

Answer: C

Solution:

N - »5’ . .

3
Required area = / [dx+1— (3z+1)|dx
0

Ny
il

= it
2 sq. units
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Question39

The area (in sq. units) of the smaller part of the circle 2 + y? = a? cut off by the line

T = % is MHT CET 2023 (12 May Shift 2)

_a

V2

2 a

2
,wegetd +yf=al=sy=+"2"

inz? +y?=a ik

Substitute x =

Required area

a
= 2/ \/a2 — z’dz
%

5 2
_ol|T /ST 2 a_-—l(f)
2[2 a a:—|—2sm a]a
\/5
a? T a a? a? T
—ollo+ L x| - 2 @ 4T
[+2X2] oA A I
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_2 a27r a,2 CL27T

=472 T 1 g
CL2 TT

— Zlr—1- =
2|7T 2|
a27r

_ YTy
55 1

Question4(

The area of the region bounded by the curves y = e*,y = logz and lines xt = 1,x = 2 is
MHT CET 2023 (12 May Shift 1)

Options:

A. (e — 1)%sq. units

B. (62 —e+ 1) $q. units

C. (e2 —e+1—2log 2) sq. units
D. (e2 +e—2log 2) sq. units

Answer: C

Solution:

Required Area

2
:/ (e* —logx) dx
1
2
= [e"”']?—/ llogz dx
1

2
(e2—e)— xlogw—/ 1dz
1

(e2 —e) — [zlogz — z|]
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= (e’ —e) — [(2log2 — 2) — (1log1 — 1)]
=e’—e—(2log2—-2—-0+1)

=e’ —e—(2log2 —1)

= (e2 —e+1—2log2) sq. units

Question41

The area of the region bounded by the parabola y = z? and the curve y = |z| is MHT CET
2023 (11 May Shift 1)

Options:
A. % sg. units

B. 3 sq. units

w|—

C. % sq. units
D. % $q. units

Answer: B

Solution:

(1 1) 1 ,
=2| = — = )] = = sq.units
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Question42

The area bounded by the X-axis and the curve y = z(x — 2)(x + 1) is MHT CET 2023 (10
May Shift 2)
Options:

37 .
A. {3 sq. units

B. % sq. units
C. ‘1—7 $qg. units

27 :
D. {3 sq. units

Answer: A
Solution:
For X-axis,
y=0
z(z —2)(z+1)=0
=zrz=0o0rz=20rzr=-1

o

X X

¥ y=xix - 23y + 1)

v’
2

f ydzx
0

0 2
=flz[r—2}[z+1}dz+£ z{z—ﬂ}[x—kl}dz‘
=fﬂ{I3—I2—2:c}dI+ fgfrg—.rz—lt}d;r

1 0

- - 2'3 7 - 22
5 o534

0
Required area =f ydr +
1

5 +‘ 8

12 3
37 N

— — 5. 1nicts
T
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Question43

Area of the region bounded by the curve y = /49 — z? and X-axis is MHT CET 2023 (10

May Shift 1)

Options:

A. 497 sq. units

B 497

- =5~ $q. units

497 .
C. = sq. units

D. 987 sq. units

Answer: B
Solution:
y
I
- _I_ T,
e - __ s
’,.r*ﬁ A s \\ .
i . LT
I.‘ e e Vo -
".,':" - !x.-.... I I '.I| _._'q;'
’ i 7. 5] [t
r
3

Required area
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Question44

The area (in sq. units) bounded by the curve y = x|x|, X-axis and the lines z = —1 and
x = 1is MHT CET 2023 (09 May Shift 2)

Options:

A.

W

B.

w|—

C. 1
D. 4
Answer: A
Solution:
y = z|z|. .. [Given]

Required area

1
:f z|z|dz
-1

1
=2 / z2dz ...[ Area is always positive |
0

241
o [g

3 0

1 2 :
=2x (5 - 0) =3 sq.units

Question45

The area (in sq. units) of the region A = {(:I:, y)/ y; <z<y+ 4} MHT CET 2023 (09
May Shift 1)

Options:
A.30

53
B. 2
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C. 16
D. 18

Answer: D
Solution:

L]
G'wenthat% <r<y+4d

64
- 8+16—?)— (2—8+§)

6
18

Question46

The area (in sq. units) bounded by the curves y = /z, 2y — = + 3 = 0, X-axis and lying in
the first quadrant, is MHT CET 2022 (10 Aug Shift 2)

Options:
A.6

27
B. 2
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C.9
D. 18

Answer: C

Solution:

0
1

f vede— - x6x3
o 2

_ g [Im}z —9

Questiond7

The area bounded by the curve y?> = 2z + 1 and the line z — y = 1 is MHT CET 2022 (10
Aug Shift 1)

Options:

A. % sg. units
B. % . units
C. % $qg. units
D. 13—6 . units
Answer: D

Solution:

P
-
Fi LY
=
L ~
T
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3 y2_1
Required area :f {(l-l—y)—( 2 )}dy
-1

Question48

There are (in square units) of the region bounded by the parabola y = 22 + 2 and the lines
y=z+ 1,z =0and z = 3 is MHT CET 2022 (08 Aug Shift 2)

Options:
AL
B. &
c.z
D. if
Answer: B

Solution:

-

Required area — [x 19— _z
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Question49

The area bounded by the curve, y = —z2, x-axis, z = 1 and z = 4, is MHT CET 2022 (08
Aug Shift 1)

Options:

A. 21 sq. units
B. 10 sq. units
C. 20 sq. units
D. 22—1 sq. units
Answer: A

Solution:

[ (~2?) dz = [%9]: =% — 2 = 21sq.units

=1 x=4

Questions0

Area of the region bounded by the curve y = z? + 2 and the linesy = z,2 = 0 and z = 3
is MHT CET 2022 (07 Aug Shift 2)

Options:

A. % sq - units
B. 22—lsq~ units

C. 15sq- units

D. %sq - units

Answer: B
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Solution:

3 23 22
Required area = f {:r:2 +2— :1:) dr = {— + 2 — —]
0 0

3 2
27 9 21
=30 3=
Questions1

The angle between the curves y = sin z and $y=\cos x 0

Options:
A.tan"1(v/2)
B. tan 1(3+/2)
C.tan"1(2+/2)
D. tan~!(3+/3)

Answer: C

Solution:

y=sinzandy = coszintersects atz = I

S

dy

(%) =c08 3 =
T/ for first curve at r=%

(E) w i
dz / for second curve at =% 4 V2
_1_(__1) s
Required angle = # = tan—! ﬁ—fﬁ) — tan—! (T)
2

= tan1(2v/2)
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Question52

The area of the region bounded by the y-axis,

y = cosz,y = sinz, when 0 < z < 7, is MHT CET 2022 (07

Aug Shift 1)

Options:

A. (V2 — 1) sq. units
B. 2(1/2 — 1) sq. units
C. (V2 + 1) sq. units

D. v/2 sq. units

Answer: A

Solution:

n

f :(msx—sinx]dx =[sinx +cosx]
0

Sal=

— ¥ = SIX
A

P ly=cosx

: 1

0 T

1
= (i_+i) —(0+1)
V2 V2

Question53
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The area (in sq. units) of the region described by
A= |(z,y)/z* +y* <1—z| is MHT CET 2022 (06 Aug
Shift 2)

Options:

Answer: B

Solution:

\ln

A= {(a:,y) 2?4+ y? <landy? < 1—w}
= Area of semicircle + Area of the region bounded by parabola and
y-axis

7 x 12

1
= 5 —|—2/ V1 — xdx
0

_ g+2 x %[—(1—93)3/2]

1

0
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CIEET R

[_03/2 X 13/2]

_|_
Lol s W

Question54

The area of the region bounded by the curve y* = 92 and
the line y = 3z is MHT CET 2022 (06 Aug Shift 1)

Options:

A. % sq.units
B. 1 sq.units
C. % sq.units

D. % sq.units

Answer: C

Solution:

1
Required area = / (3y/x — 3x)dx
0

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



3 2
2 1
:3(§‘§)
1 1
=X e T2
Question55

The area of the region bounded by the line 2y + = = 8, z—
axis and the lines = 2 and z = 4 is MHT CET 2022 (05
Aug Shift 2)

Options:

A. 6 sq. units
B. 5 sq. units
C. 4 sq. units

D. 10 sq. units

Answer: B
Solution:

The required area = f24 S dx

4

2
— [453_%] = (16 —4) — (8 — 1) = 5 sq unit
2
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Question56

The area of the region bounded by the curve y = 2z — z*

and X-axis is MHT CET 2021 (24 Sep Shift 2)

Options:
A. % sq. units

B. 3 sq. units

Wk wro

C. 3 sq. units

w|ot

D.

wloo

$q. units

Answer: B

Solution:

Point of intersection of curve y = 22 — 22 and z axis, s 0 =2x —x2 = x(x —2) =0=x=0,2
Whenx =0,y =0andwhenx=2,y =10
Refer figure

Required area is shaded

A:f2 2:1‘,—:1:2 dx
~[5], 5],
=M@= (E)_g

—_

v=2x-x'

A\

/I \
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Questions7

The area of the region include between the parabolas
y? = 8z and x? = 8y, is MHT CET 2021 (24 Sep Shift 1)

Options:
128 .
A. == sq. units

B. 63—4 $q. units

321/8
3

D. % $q. units

C. $q. units

Answer: B
Solution:
J\Y XE _ 8y
P yﬁ = SX
< o) >
L4

Refer figureRequired area is shaded. Point of intersection of given curves are
y? = 8x and x* = 8y i.e.
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22\ ?
<?) :8x:>:c(a:3—512):0

.0 = (0,0) and P =

A:/( dx—/ =

— 2\/_ ] _ L [w3]8 (4\/—> (84/8) — —(512) = % sq. units
0

3

Question58

The area bounded by the parabola y? = 4ax and its latus-
rectum z = a is MHT CET 2021 (23 Sep Shift 2)

Options:

8 2
A. 3a” sq. units

B. ga $q. units

C. §a2 $q. units

D. 8a? aq. units

Answer: A

Solution:

Required areais shaded.

Point of intersection of £ = a and y? = 4dauz, is
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y? =40’ = y=+2aand z = a = (a,+2a)

S A= 2/3(2\/5\,@)@
0

vl e

= 4\/5[:){51(:]3(:4\,’5[;{ J:: (4/a) (%) (ay/a) = gaz sq. units

3
2

Questions9

Area bounded by the lines y = z,x = —1,xz = 2 and the X-
axis is MHT CET 2021 (23 Sep Shift 1)

Options:
A. % $q. units
B. % $q. units
C. % $q. units
D. 7 i

- 7 5q. units
Answer: C
Solution:

s

4@ ’X
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Required area shaded

0 2
A:/ zr;d:r;—l—/ xdx
1 0
515
2 ], 2 0

Question60

The area bounded by the parabola y?> = x and the line

x + y = 2 in the first quadrant is MHT CET 2021 (22 Sep
Shift 2)

Options:

>

aq. units

=

=]

@
ENTI-N o o= =NEN

@» 17
= e
= =
= =
= =¥
73 @

aq. units

Answer: A

Solution:

The point of intersection of y2 =zandz+y=2Is,
2-—z)=z=2>-52+4=0=(z—4)(z—-1)=0

Let A = (1,1) in first quadrant and B = (4, —2) in fourth quadrant The line x 4+ y = 2 cuts X axis at
P(2,0)

Refer figure
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E
+

et

Il
(=]

Required area is shaded

.-.A:Ll ﬁdx+f(2—x)dx

7 12

Question61

The area bounded between the curve 2> = y and the line
y = 4z is MHT CET 2021 (22 Sep Shift 1)

Options:

A. £ sq. units

B. $ sq. units

C. 1 sq. units

D. ?sq. units

Answer: A
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Solution:

7

Required area is shaded.Point of intersection of given curves are (0,0) and
(4,16)

4
A= / (4:1: — x2) dx
’ 4 4

4 4 72 3
= 4/ xdr — / ridr =4 [—] — [—]
0 0 210 L3l

(4)? 64 32 ,
= 2(16) — 5= 32 — 3 = ~g SQ. units

Question62

The area bounded by the parabola y? = z, the straight line
y =4 and Y axis is MHT CET 2021 (21 Sep Shift 2)
Options:

A. 2¢/7 sq. unit

B. & sq. units

C. 15 sq. units

D. 7v/2 sq. units

Answer: B
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Solution:

Refer figure
¥
__y=x
B A _— y=4
N\ -
§'\
X
0
\\
T
‘\\\

Required areais shaded.

Paint of intersection of y? = xandy = 4is A = (16,4)

4 L
.'.Azf y2dy
0

- S
= |5 | = & sq.units
3,73

Question63

The area of the region bounded by the curve y> = 4z and
the line y = = is MHT CET 2021 (21 Sep Shift 1)

Options:

A. 7 sq. units

w|lot wloo

B. < sq. units

C. % sq. units

o]

D. £ sq. units

ot|ee

Answer: A

Solution:
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Refer figure, point of intersection of given curves are x> = 4x = x(x —4) = 0
y =
y° =4x

P

P

Y /1

< > X
/

-.0=(0,0)and P = (4,4)

Required area is shaded.

4 4 4
SA= / (V4dz — z)dx = 2/ z7dz — / zdx
0 0 0

2[(93;)]: [g]j_(g) (4x2) -3

32 16_16_§ "
=3 2—6—3sq.ums.

Question64

The area bounded by the parabola y = 22 and the line y = =
is MHT CET 2021 (20 Sep Shift 2)

Options:

>

$q. units

&

0

o= w | W= |
w w2
= R
-
=1 =
@ 7

D. = sq. units

Answer: D
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Solution:

2

The required area is shaded The point of intersection of the curvesare z° = ¢ = z(z — 1) = Die

0(0,0) and P(1,1)

XI =y rS

Question65

The area bounded by the parabola y = 22 and the line y = =
is MHT CET 2021 (20 Sep Shift 1)

Options:

A.

N

$q. units

®

=3 Wl w|—
» 174
2 2
S £
(= =
@ @

e

D. = sq. units

Answer: D

Solution:
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The required area is shaded

The point of intersection of the curves are 22 = z = z(z — 1) = 0i.e. O(0,0) and P(1,1)

X =Yy V=X

Question66

The area bonded by the curve y = sin? x,  -axis and the
lines z = 0 and z = 5 is MHT CET 2020 (20 Oct Shift 2)

Options:

A. 1 sq. units
B. < sq. units
C. 7 sq. units

D. 3 sq. units

Answer: C
Solution:

Required area is shaded.

/2
A= / sin’ zdzx
0
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Question67

The area of the region included between the parabola
y? = z and the line z + y = 2 in the first quardrant is MHT
CET 2020 (20 Oct Shift 1)

Options:
A. % $q. units
B. 2%sq. units
C. %sq. units

D. % $q. units

Answer: B

Solution:
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Point of intersection r:)fyl2 =randz+y=21Is

2—z)=z =2l—-4z—2+4=0

2’ - 5r+4=0=(z—-4)(z-1)=0=>z=14

But since we want area in 1% quadrantonly, wetakez =1 -y’ =1=y=+1=y=1in1%
quadrant.

A=(1,1)and P = (1,0)
Point of intersection of z + y = 2 with X axis is B = (2, 0)

Hence area required is

— ful VZdz + ff(? —z)dx
2
= 3[zvaly + 202} — 5[]}
44+12-9

o (1x9)=dra-f=RRog

Question68

The area of the triangle formed by the lines joining vertex of
the parabola > = 12yto the extremities of its latus rectum is
MHT CET 2020 (19 Oct Shift 2)

Options:

A. 38 sq. units
B. 18 sq. units
C. 12 sq. units

D. 28 sq. units

Answer: B
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Solution:

2?=12y=4b=12=0b=3
Co-ordinates of latus return are (+2b, b)
L1 =(6,3) and Ly = (—6,3)
Coordinates of focus § = (0, 3)

~A(AOL; L) = 5 x12x3=18

x* =12y

Question69

The area of the region bounded by the curve y = sinx
between z = —7 andz = 3 is MHT CET 2020 (19 Oct Shift

2)
Options:

A. 2 (unit) 2
B. 5 (unit)
C. 3 (unit)

D. 1 (unit) 2

Answer: B

Solution:
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Required area is shaded :

T 3w/2
A= 2[ sin zdz + f sin zdz
0 w
3
=2 [—cos z|g + [ cosz];

= |2[— cosm + cos0]| + | — cos Ix +cosm
2

= 2[—(-1) + 1] + [0+ (1)

=2(2) — (1) = 5( unit )?

Question7(

The area of the region bounded by the parabola

z?> = 16y, y = 1,y = 4 and theY-axis lying in the first
quartrant is MHT CET 2020 (19 Oct Shift 1)

Options:

A. % $q. units

B. 2—6 $q. units

C. % $q. units

D. % $q. units
Answer: B

Solution:
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The equation of curve is 2 = 16y = = = 4‘,@ Required area is shaded.

8 ; 8x7 56
=it =——=7%
Y
x? = 16y
— i
- - X

Question71

The area included between the parabolas y> = 5z and
2> = 5y is MHT CET 2020 (16 Oct Shift 2)

Options:

A. % $q. units
B. 23—5 $q. units
C. % $q. units

D. 25sq. units

Answer: B

Solution:
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Prabolasy? = 5z and z2 = 5y intersect at

"'—;=5:r::>:1:*=53..ﬂ::~m{;1:3—125):0::>:t:=0.5:>y:{],5

Let points of intersection be Q(0,0) and A(5.5). Required area is shaded. Ares included becween the

parabolas

o Y
v =3
" 4 -
AL L V=
_ A N

Question72

The area of the region bounded by the curve

y=4z> — 6z°> + 4z + 1and thelinesx =1,z =5and z
axis is MHT CET 2020 (16 Oct Shift 1)

Options:

A. 428 sq. units
B. 400 sq. units
C. 334 sq. units

D. 378 sq. units

Answer: A

Solution:
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Required area is shaded.

J 42 — 62 + 4z + 1dz

= [;1:4—2:53+2.1:2+3:]i

= [5* —2(5)* + 2(5)* + 5] — [1* —2(1)* +2(1)* + 1]
=[625 — 250+ 50+ 5] —[1 —2+ 2+ 1]

= 430 — 2 = 428 sq. units

Y

/]

Question73

The area of the region bounded by the curve y = 22 + 1, the
lines x = 1,x = 2 and the X - axis is MHT CET 2020 (15
Oct Shift 2)

Options:

A. % $q. units
B. 13—0 $q. units
C. % $q. units

D. % $q. units

Answer: B

Solution:
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Question74

The area bounded by the parabola y?> = 16z and its latus -
rectum in the first quadrant is MHT CET 2020 (15 Oct Shift

1)

Options:

A. 128 sq. units
B. %—4 $q. units
C. % $q. units

D. 64 sq. units

Answer: B

Solution:

We have parabolay? = 16z = da =16 = a = 4.
Hence coordinates of end points of latus rectum are (4, +-8)

Required area is shaded.

4 ER
T3
Area :4/ V/de:4[T:|
0 3 lo

27,3 2 64 )
_4><§[42—0}_4x§><8_?sq.u.mts
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Question75

The area bounded by the circle > + y*> = 16 and lines x=0
and x=2 is MHT CET 2020 (14 Oct Shift 2)

Options:

A. [4\/5 + %’r] $q. units
B. 2 [4\/§ + 83—”] $q. units
C. [4\@ . %’r] $q. units
D. %[4\/— — %’T} $q. units

Answer: A

Solution:

Given equation of circle is x4 yg =16
Sy?=16—2? - y= 16 — 22

Required area is shaded.

A =2 A(OABCO)

)
Area =2f \/lﬁ—mzdx
0
93 16 _,z]°
=2 E\flﬁ—xg—l—?sm

T
419
2 .1 ™ 8w
—2 §\f12+851n 5—0 :2[2\/§+8(E”=4\/§+T
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Question76

The area of the region bounded by the curve y = log x, x -
axis and the linesx = 1,z = e is MHT CET 2020 (14 Oct
Shift 1)

Options:
A. % Sq. Units
B. 1 Sq. Units

C. 4 sq. Units

1 .
D. 5 Sq. Units

Answer: B
Solution:

Required area is shaded.

SA = /lelogxdx: /e(logx)(l)dx

1
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Question77

The area of the region bounded by the curve y = 4z — z°

and the x -axis is MHT CET 2020 (13 Oct Shift 2)

Options:
A. % $q. units
32 .

B. < sq. units

C. 32 sq. units

D. 16 sq. units

Answer: B

Solution:

We have y = 4z — z2

Wheny=0,wegetzx(d—z)=0=x=0,4

Required area is shaded.
4
A= f (4z — 2?) dz
0

:[4_3’2_£] :{2332_&3}
2 3, 3],

64 — 0 64
= 12(16 — 0) — =132 — —
“ ) -3 H 3
32
3
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Question78

The area bounded by the parabola 2> = 4y and the lines
y=2, y=4andY -axisis MHT CET 2020 (13 Oct Shift
1)

Options:
A. (8 — 2v/2) sq. units
B. (8 — 21/2) sq. units

C.

w|oo w0 ol

(8 + 2+/2) sq. units

D. (8 — 21/2) sq. units

Answer: B

Solution:

A= 2/2 (2y/7)dy

4
Required area is shaded. _ 4 / y% dy = 4[ Yy
2

9N
1
I
I
w| oo
=~
N
|
(\)
5

8
= 5(8— 24/2)
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Question79

The area bounded by the curve y = 23, the X -axis and the
linesz = 1and £ = 4 is MHT CET 2020 (12 Oct Shift 2)

Options:

A. %7 $q. units
B. 64 sq. units
C. 27 sq. units

D. 22—5 $q. units

Answer: D
Solution:
4 44
Area :/ dr = [2]
Required area is shaded. 1 1
17 4 1 255 :
- 2[4 _ 1} = (256 — 1) = = sq. unit

Question80

The area of the region bounded by the parabola y? = 8x
and its latus rectum is MHT CET 2020 (12 Oct Shift 1)

Options:
A. % $q. units

B.

w|oo

$q. units
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C. % $q. units

D. % $q. units

Answer: C

Solution:

We have parabolay? = 8x =>4a =8 =>a =2
Hence coordinates of latus rectum are
= (a,+2a)ie. (2,4) and (2, —-4)

Required area is shaded in figure.

2 2
.'.A:Q/ \/ﬁdm:tlﬂf z3dz
0 0

392
:4\/@[‘“] SLICTEN
0

3 3

(3)

y:-Ex

Question81

The area of the region bounded by the curve y = 2z — 2

and the line y = z is square units. MHT CET 2019
(02 May Shift 1)

Options:

A.

=

B.

|

W=
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Answer: A

Solution:

Givencurvesy =2z —z?andy =z
¢

‘1.‘ = ‘r

S

y==x
y=2r—=x
Points of intersection of curve

2

Hence, required area = fol(yl — yo)dx
i (20 - 7)) de

132 333 1 1 't
o T 3 0—€Sq.unl

Question82

The maximum value of 2 = 9z 4 11y subject to
3r+2y<12,2x+3y <12,z > 0,y > 0is MHT
CET 2019 (02 May Shift 1)

Options:

A. 44
B. 54
C. 36

D. 48

Answer: D
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Solution:

Maximize z = 92 + 11y subject to
e+ 2y <12, 2w+ 3y <12, =,y > 0.

Check the corner points of the feasible region:
* Axes intercepts:
e =0=y<4-(0,4) gives z = 44.
y=0=x <4-(4,0), gives z = 36.
* Intersection of the two lines:

=24

Sr=y=

Jo + 2y =12 12
e 4+ 3y =12 5

Then z — 9(2.4) + 11(2.4) = 20(2.4) — 48.

The maximum is .

Question83

The minimum value of z = 10x 4 25y subject to
0<z<3,0<y<3,z+y=>>5is MHT CET
2019 (02 May Shift 1)

Options:

A. 80
B. 95
C. 105

D. 30

Answer: A

Solution:

Feasible region: ) < & < 3, 0 < y < 3, & + y = 5 — the top-right corner of the 3 x 3 square.
Check extreme points on & + y = 5 within the box: (2, 3) and (3, 2), plus the corner (3, 3).

Compute z = 10x + 251

s (2,3:2=204+75=95
*+ (3,2):z =30+50 =80
+ (3,3:z2=30+75=105
Minimum is at (3,2).
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Question84

For L. P. P, maximize z = 4x; 4+ 2x5 subject to
3$1 + 2213’2 Z 9,$1 — I9 S 3,%1 Z O,ZL‘Q Z O has.... MHT
CET 2019 (Shift 2)

Options:

A. Infinite number of optimal solutions
B. Unbounded solution
C. No solution

D. One optimal solution

Answer: B

Solution:

We have, maximise z = 421 + 2x-
Subject to constracts, 3x; + 29 > 9,21 —x3 < 3,21 > 0,29 > 0

On taking given constraints as equation, we get the following graphs
Y

51

-
Y.‘
Here, we get feasible region is unbounded.
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Question85

The area of the region enclosed between pair of line zy = 0
and the lines xy + 5z — 4y — 20 =0is ..... MHT CET 2019
(Shift 2)

Options:

A. 20 square units
4 .

B. + square units

C. 10 square units

D. 6 square units

Answer: A
Solution:

Given pair of lines

xy+5r —4y—20=0

= z(y+5)—4(y+5)=0
=(y+5)(z—-4)=0

—x=4,y= -5

and also, xy = 0

=x=0,y=0

Now, draw the graph of the pairs of line

x=4

- %1

y==5¢

(4, -5)

»

.". Required area of bounded region
=4 x 5 = 20sq. units
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Question86

Area of the region bounded by y = cosz,x = 0,z = 7 and
x-axis is ...sq. units. MHT CET 2019 (Shift 1)

Options:

A.3
B.1
C.2

D. 4

Answer: C

Solution:

Required area = 2 [* ydx
= 2 [}’ coszdz

= 2(sinx)g/ ?
—2(1-0)
= 2sq. units

Question87

If z = ax + by; a,b > 0 subject to
r<2,y<2,x+y >3, >0,y > 0has minimum value at
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(2,1) only, then... MHT CET 2019 (Shift 1)

Options:

A.a>b
B.a=b
C.a<bd

D.a=1+b

Answer: C
Solution:

We have, z = azx + by,a,b > 0

Subject to constraints x < 2,y < 2,z 4+ vy > 3z, y > 0

On taking given constraints as equation, we get the following graph
v1

E

/C 2.2
y=2
A2, 1)

o 3 - X

X+y=3

Here, ABCA is the required feasible region whose corner points are
A(2,1),B(1,2) and C(2,2) .

Since, It is given that z = ax + by;a,b > 0

has minimum value at (2,1)

.". Value of z at (2,1)< value of z at (1,2)

= 2a+b<a+2b
=a<b

Question88
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The maximum value of Z = 5z + 4y, Subject to
y<2r,x<2yz+y<3,z>0,y>0is.. MHT CET 2019
(Shift 1)

Options:

A. 14
B. 12
C.13

D. 18

Answer: A
Solution:

We have, z = 5z + 4y
Subject to contraints y < 2z, x <2y, z+y <3,z >0,y > 0
On taking given constraints as equations, we get the following3 graph.

Y“"‘ }.f: &
o 3)>\ =2
A(,2)
82 1)
" 0 ' ' 2 —> X
X'¢ 3.0)
X+y=3

YI
Intersecting point of line y = 2x and = + y = 3 is A(1, 2) and intersecting

point of line y = 2y and z + y = 3 is B(2,1)
Here OABO is the required feasible region whose corner points are
0(0,0), A(1,2) and B(2,1)

[Corner points| z=5z+4y |
0,(0,0) 5x0+4x0=0|
A(1,2) 5 x1+4x2=13]
B(2,1) 5x2+4x1=14
(maximum)
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Question89

The area of the region bounded by 2> =4y, y=1, y =4
and the y—axis lying in the first quadrant is square
units. MHT CET 2018

Options:

Answer: B

Solution:

\ J yoa
\_ Wl -

4 1
Required area A= / xdy = 2 / V/Idy
1 1

Question9(

The maximum value of 2z + y subject to 3= + 5y < 26 and
bx +3y <30, x >0, y > 0is MHT CET 2018
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Options:

A. 12
B.11.5
C.10

D. 17.33

Answer: A

Solution:

3z + 5y = 26.... (i) X 5
5x + 3y = 30.... (#7) x 3
15z + 25y = 130

15z + 9y = 90

16y = 40

__ 40 __ 5
Y= 16 = 2

co3T + 5;—5 = 26

3z =26 — 2

-

z=2x+vy

Now check values of objective function at corner points of the shaded region
Zp=2x64+0=12

Zp=2x45+5=9+25=11L5

Zeg=2x0+4+2 =2 =52

Hence Z,,,x =12 at x =6 and y=0

Question91

The objective function Z = 4z, 4+ 5x2, subject to
201 + 19 > 7, 2¢1 + 329 < 15,29 < 3,21, 29 > 0 has
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minimum value at the point MHT CET 2017

Options:

A. On z— axis
B. On y— axis
C. At the origin

D. On the line parallel to x— axis

Answer: A

Solution:

Value of z = 4% + 5x9

Convert the given inequalities into equalities to get the cornerpoints 221 + 22 =7...... (i)
Atz; =020 =Tandzs =0,z; = 3.5

So, the corner points of (i) are (0, 7) and (3.5,0)

2x;1+3xe =15...... (i)

Atx; =0, =bhandxy =0,x; = 7.5

So, the corner points of (i) are (0,5) and (7.5, 0)

Plot these corner points on the graph paper and the line given in (iii)

The shaded part shows the feasible region.

Atzs =3,z =2 in(i)and x; = 3 in (i)

The corner points of the feasible region are (3.5, 0), (7.5,0), (3,3) and (2, 3)
Corner points Z = 4x9 4 5129

(3.5,0) 14
(7.5,0) 30
(3,3) 27
(2,3) 23

Minimum value of Z = 14 and it lies on z-axis.
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[ f
wde oo 38
T T L T

, 12 3:1* 506 7‘[;3
25~ 3xs= 15

2% +X=T

Question92

The area of the region bounded by the lines
y=2zx+1l,y=3x+ 1and z =4 is MHT CET 2017

Options:
A. 16 sq. unit
B. 13—1 sq.unit
C. % sq.unit

D. 8 sq. unit

Answer: D

Solution:

y=3x-71

@1 y=3dx+1

(4.9)

A
(0.1 4

775

=]

E
|

A (shaded region)
= A(AABD)—A(AABC)= 1[4 x 12 — 4 x 8]= (48 — 32)= 8 sq.units.
OR
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0 1 1
A=(AACD)= 3|4 9 1
4 13 1
=4 x 16 =38
Question93

The area of the region bounded by the curve y = 2z — z*

and z— axis is MHT CET 2016

Options:

A. % sq units

&

@
w]| oo w e SIS w|bo

w w0
i) Q
= =1
B =
=% =
7 7))

2
_ |2 _ 2
= A= [:r: 3]0
- A=l 5]
= A:%squnits
Question94

The shaded part of given figure indicates the feasible region
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y-axis C/' 5

(3,3 (3.3)

X -axis

O A (50)

Then the constrants are MHT CET 2016

Options:

Az, y>0,z+y>0,z>5,y<3
B-$7y20,37—y20,$§5,y§3
C-$>920,$—y20,$§5,y23

D.ZB, y207$_y§0aw§5ay§3

Answer: B

Solution:

Now, as the graph is in first quadrant. So, z > 0,y = 0,

The region lies to the leftof the linex =5, Sox < 5

It lies below the liney =3, Soy < 3

Also, the region lies to the right of thelinez =y So, z Zyorz —y > 0

answer (b)

Question95

The objective function z = x; 4+ x5 , subject to
x1+ o <10, —2x1 + 329 < 15,21 < 6,27, 29 > 0 has
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maximum value of the feasible region. MHT
CET 2016

Options:

A. at only one point
B. at only two points
C. at every points of the segment joining two points

D. at every points of the line joining two points

Answer: C

Solution:

The graph of the feasible region for the given L.P.P is

The value of obj ective function at corner points are

= IB1—|—$2
= |1 + T2

[ ]
[ |
= [®1 + ]
[ |
[ ]

tijO

—10

'11

= |1 + X2
= |1 + T9

UQ

Since the objective function is maximized at both points F and G, hence it will
have a maximum value at every points of the segment joining points F and G

Question96
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The area of the region bounded by the curves 22 + y? = 8
andy? = 2z is MHT CET 2012
Options:

A2r+ 1
B.7r+%
C.2r+ 3

D.7r+%

Answer: C

Solution:

Given curves,

On solving Eqgs. (i) and (i), we get

2242z - 8=0
2?44z — 22 —8=0
z(z+4)—-2(z+4)=0
(z—2)(z+4)=0
z=2andy=+2
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.. Required area

= 2[ Area of OAP + Area of PAB]
—9 UOQ V2zdz + f;ﬁ V8 — :r,zd:r,]
=2[V2(a*?-3), + (5v8—2

=22 2v2+2m—2 -]

=2[3-2+7] =2(3+m) =2r+3

Question97

The area of the region bounded by the curves, y> = 8z and
y = x is MHT CET 2012

Options:

64
A5

=
b
w|°l\g

w | oo wl;

Answer: B
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Solution:

Given curves,
y? = 8z...(i)
and
y==z...(i)
Yy
A
(8. 8)
Fs7A
X - o) \ X
y?

On solving Eqs. (i) and (ii), we get

22 -8z =0

z(x—8) =0
= :I::U,S

and y=20,8

8
.. Required area, (OPA) = f (v/8z — z)dx
0

p2 _ I

-

| bo
b2
=

4 (8)?
=4O -

4 64
16 64 2 1
- SXS 2_64(3 2)

(4-3)
6

32

=64 x 7

=64 x

&l

Question98
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The area bounded by the parabola y* = z, straight line
y = 4 and y -axis is square units is MHT CET 2011
Options:

A.16/3 sq. unit

B. 64/3 sq. unit

C. 7/2 sq. unit

D. None of these

Answer: B

Solution:

Line y = 4 meets the parabolay® = zat A

. 16 =zand Ais (16, 4)

F
y2=x
A
4 / y=4
X' 5 L - X
y
.. Required area
= Iyiﬂ xdy
= fyiu yzdy
= [4*/3
= ﬁ—; sq units
®
Question99

The volume of the solid formed by rotating the area
enclosed between the curve y? = 4z, z = 4 and z = 5 about
x -axis Is (in cubic units) MHT CET 2010
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Options:

A. 187
B. 367
C.97

D. 24w

Answer: A

Solution:

Volume of the solid = ff myldz

= wff dzdzx

2

~ 5],
= 22(25 — 16)

= 18 cu unit

Question100

Area bounded between the curve 2 = y and the line y = 4z
is MHT CET 2009

Options:
A. %sq unit
B. %sq unit
C.3 i
-3 8q unit

D. ?sq unit

Answer: A

Solution:
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Given curves are 22 = yand y = 4z

4
.. Required area = / (43:' — 332) dr
0

_ [4_ _ _}
Intersection points are (0,0) and (4, 16) L2 643 0

- [=-5]

32 _

= qu unit
Question101
Area bounded by the lines y = z,x = —1,x = 2 and «x -axis
is MHT CET 2008
Options:

A. 5/2 sq unit
B. 3/2 sq unit
C.1/2 sq unit

D. None of the above

Answer: A

Solution:

Required area = f_gl ydzx

1 y 1
1 $ I
: 37
1 \l 1 X=2
(-1,0 '
e ( ) L
. (2, 0)
x==1] l
: y‘l '
2

Get More Learning Materials Here : &

@g www.studentbro.in



Question102

The volume of solid generated by revolving about the y -axis
the figure bounded by the parabola y = z? and = = 2 is
MHT CET 2008

Options:

21
A. ?7'('

24
B. 5
2
C. 1—57'('

5
D. 5

Answer: C

Solution:

V= fnl nz’dy
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