RD Sharma Solutions for Class 11 Maths Chapter 22 — Brief
Review of Cartesian System of Rectangular Co-ordinates

EXERCISE 22.3

What does the equation (x — a) 2 + (y — b) 2 =r’ become when the axes are transferred
to parallel axes through the point (a-c, b)?

Solution:

Given:

The equation, (x —a)? + (y—b)?=1r?

The given equation (x — a)> + (y — b)> = r* can be transformed into the new equation by
changing x by x —a+ cand y by y — b, i.e. substitution of x by x +aand y by y + b.
(x+a-c)-a)+((y+b)-by’=r’

(x—c)+y*=r?

x?+¢? - 2cx +y? =1

x*+y?-2ex=r’-¢?

Hence, the transformed equation is x? + y? -2¢x =12 - ¢?

1. What does the equation (a — b) (x> + y*) — 2abx = 0 become if the origin is shifted
to the point (ab / (a-b), 0) without rotation?

Solution:

Given:

The equation (a — b) (x> + y?) — 2abx = 0

The given equation (a — b) (x* + y?) — 2abx = 0 can be transformed into new equation by
changing x by [X +ab/(a-b)]and y by Y

&pml(x+ a T+Y1—2wx(X+ o ):D

a—>b a—b

Upon expansion we get,

[ 222 2.2
(a—v) [ x2+ a=b _ 4 2abX C¥?) _ombx — 2a°b 0

\ (a—b)* a—b a—b
Now let us simplify,

232 212
_ 2 | 42y, @°D° =3 ~ 2a%b°
(a—b) (X FY)Ia_biﬂain 2abX =% -0
9 2 ﬂ,gbz

(a—b) (X |-Tif’]—a_Ejl -0

By taking LCM we get,
(a—b)* (X2 +Y?) = a2’
Hence, the transformed equation is (a—b)2 (X2 + Y?) = al b?

2. Find what the following equations become when the origin is shifted to the point
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(1, 1)?

() xX*+xy-3x-y+2=0

(i) x> —y*—2x+2y=0

(iii) xy—x-y+1=0

(iv) xy -y’ —x+y=0

Solution:

() x*+xy-3x-y+2=0

Firstly let us substitute the value of x by x + 1 andy by y + 1
Then,

(x+ 1P+ (x+ 1) (y+ D =3x+ 1) —(y+1)+2=0
X2+ 1+2x+xy+x+y+1-3x-3-y-1+2=0
Upon simplification we get,

x2+xy=0

»» The transformed equation is x> + xy = 0.

(i) x* —y* —2x+2y =0

Let us substitute the value of x by x+ 1 and ybyy + 1
Then,

x+1)P-(y+1)P?-2x+D+2(y+1)=0

X2+ 1 +2x-y2-1-2y-2x-2+2y+2=0

Upon simplification we get,

x?-y2=0

~» The transformed equation is x” - y> = 0.

(iii) xy—x—-y+1=0

Let us substitute the value of xby x+ 1 and ybyy + 1
Then,

x+Dy+DH-E+D-(y+1H+1=0
Xxy+tx+y+l-x—-1-y—-1+1=0

Upon simplification we get,

xy =0

= The transformed equation is xy = 0.

(V) xy-y*—-x+y=0

Let us substitute the value of xby x+ 1 and yby y + 1
Then,

x+Dy+DH)-(y+1D-x+D)+(y+1)=0

Xy +x+y+1-y?—1-2y-x—1+y+1=0

Upon simplification we get,
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xy-y*=0
= The transformed equation is xy - y*> = 0.

3. At what point the origin be shifted so that the equation x> + xy — 3x + 2 = 0 does
not contain any first-degree term and constant term?

Solution:

Given:

The equation x> + xy —3x +2 =0

We know that the origin has been shifted from (0, 0) to (p, q)

So any arbitrary point (x, y) will also be converted as (x + p, y + q).

The new equation is:

x+pl+x+p)y+q-3(x+p)+2=0

Upon simplification,

X2+ p?+2px +xy+py+gx+pq-3x-3p+2=0

X2+ xy+x(2p+q-3)+y(q-1)+p*+pqg-3p-q+2=0

For no first degree term, we have 2p+q-3=0andp—-1=0, and

For no constant term we have p*> +pq—3p-q+2=0.

By solving these simultaneous equations we have p=1 and q = 1 from first equation.
The values p = 1 and q = 1 satisfies p> + pq —3p-q+2=0.

Hence, the point to which origin must be shifted is (p, q) = (1, 1).

4. Verify that the area of the triangle with vertices (2, 3), (5, 7) and (-3 -1) remains
invariant under the translation of axes when the origin is shifted to the point (-1, 3).
Solution:
Given:
The points (2, 3), (5, 7), and (-3, -1).
The area of triangle with vertices (x1, y1), (X2, y2), and (X3, y3) is
=2 [x1(y2 —y3) + xa(y3 -y1) + X3(y1 — y2)]
The area of given triangle = 72 [2(7+1) + 5(-1-3) — 3(3-7)]
=% [16-20+12]
=" [8]
=4
Origin shifted to point (-1, 3), the new coordinates of the triangle are (3, 0), (6, 4), and (-
2, -4) obtained from subtracting a point (-1, 3).
The new area of triangle = %2 [3(4-(-4)) + 6(-4-0) — 2(0-4)]
=15 [24-24+8]
=" [8]
=4
Since the area of the triangle before and after the translation after shifting of origin
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remains same, i.e. 4.
= We can say that the area of a triangle is invariant to shifting of origin.
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