Practice Questions of Lecture 16 to 22_Solution

Q.1: Find the angle between the following pair of lines.

(a) 11x* +16xy—y* =0
(b) 3x* +7xy+2y* =0
Solution:
(a)
If we compare with general equation of pair of straight lines ax® + 2hxy +by” = 0, we get:

a=11, b=-1,h=8
Let @ be the angle between the two lines, then
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Here a=3, b=2, h=E

Let & be the angle between the two lines, then
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Hence  6=tan™(1) =%



Q.2: For what value of A will the following equation represent a pair of straight lines
4x* -9y* — 2(8+ /1) X—-18y=29+21

Solution:

Compare the given equation with general equation of second degreein x, y whichis
ax® + 2hxy +by? + 2gx+ 2 fy + ¢ = 0, weget :

Here a=4; b=-9; ¢=-29-24; h=0; g=-(8+4); f=-9,

Now, the condition for equation of pair of straight lines is:

a h g

h b fl=0
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Expand the above determinant by 1st row, we get:

4(261+181—81)—(8+4)(0—(72+94)) =0
1296+ 2164 +94* =0

AP +244+144=0

(1+12)2 =0

A=-12

Q.3: Express the equation r =1+siné in rectangular coordinates.
Solution:
Given r=1+sind@,

Multiply both sides by r, we get

r’=r+rsing
Asweknowthat x =rcosé,y =rsind,and r = /x* + y*,soabove eq. becomes:

X+yr=xi+y 4y

Thisisthe required equation in rectangular coordinates.



Q.4: Express the equation r =acosé#,a > 0 in rectangular coordinate system.

Solution:
Given r =acosé,

Multiply both sides by r, we get

r’ =arcosé

X’ +y? =ax

xX*+y*—ax=0

This is the required equation in Cartesian coordinate system.

Q.5: Find polar coordinates of the point P whose rectangular coordinates are (1, 1).

Solution:
x=1and y=15s0
r=v12+12 =2 and 9 =tan™* (lj =tan™ (1) =%
X
Here

So, in polar coordinate, the point lsﬂﬁ%j

Q.6: Find Cartesian coordinates of the point P whose polar coordinates are (16, 30°).

Solution:

Here

r=16 and 6 =30°s0

X =rcosd =16cos30° =14(approx.)
y=rsind=16sin30° =8

Hence required point in Cartesian coordinated is (14,8).



Q.7: Find the eccentricity and length of semi-latus rectum of the conic 4 =5+4siné.
r

Solution:

Given i =5+4sin@
r
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Compair the equation with
I
r=——
1+esiné
we get
| =1(required lengthof semi latus rectum)and

e=—
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Q.8: Identify the conic 4 =2+sin@. Find also its eccentricity and the length of latus-rectum.
r

Solution:

Given i: 2+sin@
r
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Compare the equation with

1+esind
we get

e= % <1 (Theconicisanellipse)

| =2(2) =4 (required lengthof latus rectum)



Q.9: Find the angle  for the polar curve r =a(1—-cos@) at 6 =%.

Solution:
Given r =a(l-cos9),
do . . dr
We know that tany = rd—,so first we need tofind 30"
r

ﬂ=a(O+sin¢9) =asind
do

do 1

dr asing’
Therefore,

1  1-cosd
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tany =a(l-coso)
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Q.10: Find the angle of intersection of the curves r=2 and r =4siné.
Solution:

Herer, =2 and r, =4sind
Solving both equationstofind 4

2=4sind
:>sin9:1
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dr. dr.

Now, —- =0 and —2=4cosé.
dé



As we know that tany = ri—e,so
r

do 3 N
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Now angle between twocurves= |y, —y,| =

a3
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