Exercise 4.2 (Solutions)rageiss
Calculus and Analytic Geometry, MATHEMATICS 12

Question # 1

The two points P and O are given in
xy — coordinates system. Find the
XY —coordinates of P referred to the
translated axes O'X and O'Y
(@) P(3,2):0'(1,3)

Question # 2

The xy — coordinates axes are translated
through the point O’ whose coordinates are
given in Xy — coordinates . The coordinates
of P are given in the
XY — coordinates system. Find the

(i) P(-2,6):0'(-3,2) coordinates of P in Xy — coordinates system.
(iii) P(~6,-8);0’(~4,-6) (i) P(8,10);0°(3,4)
 ta sy f 17 (i) P(-5,-3);0'(~2,-6)
v) P| == ;0’| —=,=
(2 2j ( 2 2) (iii) p(_é’_ZJ;O’(l’_lJ
Solution 46 4 6
(i) Since P(x,y) = P(3,2) (iv) P(4,-3);0'(-2,3)
ie. x=3 and y=2 Solution
O (hk) = O'(1,3) @ v P(X.Y)= P(810)

1e. h=1and k=3 = X=8 and Y=10

X =x-h O'(h,k) = 0'(3,4)
=31 =2 = h=3 and k=4
Also Y = y—k « ¥ = p—Hh
=2-3 = -1

= 8 =x-3

Hence (2,-1) is point P in XY — coordinates. —~ x =843 = x=11

Also Y = y—k
(i) Do yourself — 10 = y—4
= y=10+4 = y=14
(1i1) Do yourself i y

Hence (11,14) are coordinates of P in xy -axes.
(iv) Since P(x,y) = P(é ij

2°2 (i1) Do yourself
| 3 s
.. x = 5 and y = 2 (iii) - P(X,Y) — P(_%’_%j
L7
O'(h,k) = 0’(——, )
(h.5) 2°2 = X:—g and Y:—Z
4 6
ie h——l and k—l 1 1
o2 o) = 0[5~
- X =x-h 6
1 1
3_(_1 h=— and k=——
= ——| —— = 2 f— an
2 ( 2) N 4 , 6
And Y = y—k - AT
3 1
~3z =) Y
: . 3.1 1
Hence (2,—1) are coordinates of P in XY -axes. = X = -gty 2 x=-g

Also Y = y—k
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Hence —%,—gj is the required point.

(iv) Do yourself

Rotation of Axes
Let (x,y) be the coordinates of point P in

xy-coordinate system. If the axes are rotated
through at angle of 8 and (X,Y) are coordinate
of P in new XY-coordinate system then

X = xcos@+ysinf

Y = ycos@—xsinf

Question # 3
The xy — coordinates axes are rotated

about the origin through the indicated angle. The
new axes are OX and OY . Find the

XY — coordinates of the point P with the
given xy — coordinates .

Q)  P(5.3):60=45

Gi)  P(3,-7);6=30°

Gii)  P(11,-15);0 =60’
(

(iv)  P(15,10);6= arctanl

3
Solution
@ Plxy) = P03
= x=5 & y=3 , =45
Since X = xcos@+ ysiné
= 5c0s45" +3sin45°
1 1 1
=5—|[+3|—=| = —(5+3
FE) - me
8 4x2
=2 222 _ 4
NN

Now Y = ycos@—xsinf
= 3co0845" —58in 45"

() oo

) -

Hence the required point is (4\/5 ,—\/5 ) :

(i) - P(xy) = P(3-7)
= x=3 & y=-7 , 6=30°
Since X = xcosf@+ ysiné

= 3co0s30° —7sin30°

X - 3[@_7@
33 -7

2
ycos@—xsin@

= —7co0s30° —3sin 30°

() -4

Now Y

2 2 2

Hence the required point is

(3\/52—7’—7\/25—3}_

(iv) Do yourself

(IV) % P(.x,y) = P(IS,IO)
—>x=15 & y=10

y 1
tanf ===—
Also 6’=tan_l(%) an x 3
= x=3,y=1
_l [ 2, 2
= tan9—3 r=4x+y
, % =32 +1°
sin & J10
= :\/ﬁ
cos@ y
J10
) 1 3
= sinf=— , cosf@=——
J10 10

Now X = xcos@+ ysiné

- 157 10 -]

= %(45+10) = STSO
Y = ycos@—xsin8
ool
= ﬁ(m—ls) = %
. ... [ 55 15
Hence the required point is (E ,EJ



(iv)
 P(x,y) = P(15,10
(%) ( ) tan¢9:1:L
= x=15 & y=10 x 3
Also 9=tan‘1£Lj = x=+3, y=1
\/§ r= x2+y2
= tané?:L 2
A -y
sin@ % =J4=2
=5 =
cosé \/5/
2
. 1 3
— s1n6—5 , COSQ—T

Now X = xcos@+ ysind

< {(5)ef3)

153410
- 2
Y = ycos@—xsind

:m[gj_ls@
_ 1043-15
2

Hence the required point is

[: 1543 +10 10&—15]

2 2

Question # 4
The Xy — coordinates axes are rotated about

the origin through the indicated angle and the
new axes are OX and OY ., Find the
Xy — coordinates of P with the given

XY —coordinates
(i)  P(-53):0=30°
(ii) P(—7 2,5\/5);9=45°

Solution
) P(X,Y‘
= X=-5 &Y
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Also @ = 30°

Therefore sinﬁzé & cosg:T
Now X = xcosf@+ ysin@

(=)0

= Br+y=-10 ...... (i)
Also Y = ycos@—xsinéd

= =5

= 3= y[@}—x[%)
= 6 = \/gy—x
= x=3y-6 cc...... (ii)

Putting value of x in (i)
\/5(\/5)7—6)+y = -10
= 3y-6J3+y = —10
= 4y = —10+6\3

Ly - ~10+6v3

4
5433
= 25
Putting value of ¥ in (ii)

o \/5[—523«/5)_6

—5J3+9 5J3+9-12
= 7—6 T —
2 2

_ 5{3-3

a 2

5J3-3 —5433) . . .
Hence > : 5 is required point.
(i1) Do yourself



