2.2.3 Curve Plotting-II

» Here we will plot some cartesian graphs for build up our concept. You will try all of
these graphs and try to understand the key ideas behind them.

» [Curve Typell y =0, y =a, y= —a, y=x. y = |z, y = 2%, y = 2°, y
h y=-z, y=—lal,y=-2t y=-2%y=—-aly=Vr y=—-vr y=
Vit2 y=va-2,y=%y=%y=3+1Ly=3-1y=3l y=3k

[ |Curve Tvpe—[]l y = [z], y = —[z], v = [+?

] y:[x]Q! ¥ = [I+2]! ¥ = |['r” ¥ =
|lzl], y=z—[z], y=[z+1], y=¢®, y=e77, y =

e, y=—e*, y=Inz, y=|Inz|.

» | Curve Type-llIf y =sinz, y =cosz, y =tanzr, y =secr, y =cscx, y =cotx, y =

|sinz|, y = |cosx|, y = |tanx|, y = |secx|, y = |escx|, y = |cot x|.

thurvc T}"pe—ﬁ’l: t+y=a P+ =a® PP +yf =d% 2+t =at, PP+t =

0.‘ |I|+|y|:a‘: b= ~'2_:-':'-: 'y:]-—l_ V2 —z°, y:l—yQ—I-, V= 4_{1_1)-? Y=
VA —(z—2)2% y=+/9— (z—3)%

» | Curve Type-V| v’ =z vs.y = 1/_ =2 —2Zus .y’ 42t =2,y = /4 — (z —2)2 vs.
W+ (x—22 =4, y=x(z—1) vs. r(r—1)(x—-2)vs. y=x(z — 1)(z — 2)(x — 3).

» | Draw the Regions} i) y=7/2, y=z, y —axis; i) 0<z <1, y >0, 1l <z +y <2
i) y >0, y <z 2+ =1, 22+ =2 i) 0<ry <1, 3 <z+y< 3
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v)z,y >0, JA-(z -2 <y</9-(z-3)2

» |Find Range of z,y, 2z} i) 7,9,z 20, 22 49?2 =4, 2 =2, s +y=4 i)z +y+2 <
3, ¥ <4z, 0<z<1,y>0,z>0idi)z=9% z=1, z=0,z=1, y=—-1, y=1
iv) 2 +9? + 22 ‘il 2_1/2 v)r=0,y=0,2=0, 6z +4y+ 3z =12; L")J:_O y =
0, 2=0, z=1, 22 +y* =1, £ >0, y > 0, vii) zy — plane bounded by y =2 — 2%, y ==
and upperzwbcmndedbyz—;r+2.

2.2.4 Computing Area

m Let y = .T} be a continuous function on [a, b] = Area of the curve enclosed
by r = a to ;r:bis/ f{;r}d-r:f ydx.



» [Rule 2} Let = = g(y) be a continuous function on [¢, d] = Area of the curve enclosed
d d
byy=ctoy=dis f gly)dy = / xdy.

C c

[Do It Yourself] 2.8. Find the area bounded between two parabolas y = x° + 4 and
2
y=—x°+ 6.

[Do Tt Yourself] 2.9. Let g: [0,2] = R be defined by g(x) = [ (x — t)e'dt. Then area
between the curve y = ¢"(x) and the  — axis over the interval [0,2] is

(A) €2 —1 (B) 2(e2 — 1) (C) 4(e2 —1). (D) 8(e? — 1).

[Do It Yourself] 2.10. Find the area of the region in the first quadrant enclosed by the

curvesy =0, y=1=x undy:%_

[Do It Yourself] 2.11. The area of the region bounded by y =8 and y = |z* — 1| is
(A)50/3 (B) 100/3 (C) 110/3. (D) 52/3.

[Do It Yourself] 2.12. Find the area of the smaller of the two regions enclosed between
ﬁ—I—ﬁzl and y® = r.

[Do It Yourself] 2.13. Find the area of the region bounded byy = =°, z+y—2 =10, y = 0.
[Do It Yourself] 2.14. Find the area of the region bounded by y = 72, = +y = 2.
[Do It Yourself] 2.15. Find the area of the region bounded by y = (:t: - 2}2: y=4—2.

[Do It Yourself] 2.16. Show that the area bounded by x*+y* = 64a* and y* = 12azx (a
0) lying in the positive side of r-azis is 15;2 (47w + /3).

2.2.5 Computing Area in Polar Coordinate

» [Rule 1} Let r = f(#) be a continuous function on [f;, f3] = Area of the curve enclosed
B
by 8 =6, toﬁ‘:ﬂgis%/ r2df.
g
» Draw all these curve givlen below and try to find the area.

[Do It Yourself] 2.25. Find the area of the circle r = 2asinf.
[Hint : area = %f; r2df]

[Do It Yourself] 2 26. Find the area of the cardioide r = a(l — cosf).
[Hint : area =2 x & [ r2d0]

[Do It Yourself] 2.27. Show that the entire area of the lemniscate r? = a® cos 26 is a?.
[Do It Yourself] 2.28. Show that the entire area of r = acos2f is I~

[Do It Yourself] 2.29. Find the entire area of i) r = asin20, ii) r = acos 30, iii) r =
acos 46.



