Class X Chaptar 17 - Reflaction

Maths

Book Mame: Selina Concisa

EXERCISE 12 (A}

Question 1:
Cormplete the following table:

Paint Transformation Image

(a) {5, 71 (—5.7)

(B) (4, 2) Raflection in x-axis

(] Reflection in y-axis (i, &)

{d) (6, — B) {— 6, B)

(8] (4, — &) —4.— &)
Solution 1:

Paint Transformation Irmiage

(5, -7 Reflection in origin {(—57)

4,2} Reflection in =-axis 4, -3

{0, B} Reflection in y-axis {0, &)

EE — ) Rei_le:tiun in origin {— B, 6)

{4, - &) | Reflection in y-axis (-4, -%)

Question 2:

A point P is 1tz own image under the reflection in a line I, Describe the position of the point P

wiith respect to the line |
Solution 2:

Since, the point P is its own image under the reflection in the line |. So, point P is an imvariant

[oint,
Hence, the position of point P remains unaltered.

Question 3:
Slate the co-ordinates of the following paints under reflection in x-axis:
32y Gie-549 (o0
Solution 3:
iy (3.2

The co-ordinate af the given point wnder reflection in the x-axis is (3, -2).
(i} (~5.4)

The co-ordinate af the given point under reflaction in the x-axis s (-5, -4).

{iii) (0, 0)
Thee co-ordinate af the givan point under reflection in the x-axis is (0. 0).
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Question 4:
State the co-ordinates of the following points under reflection in y-axis:
()8, -3 {iyi—1,m {iii} (—&, —2)
Solution 4:
iy (6 -3
The co-ordinate of the given point under reflection in the y-axis is (-8, -3).
(i) (-1,0)
The co-ordinate of the given point under reflection in the y-axis is (1, 0).
(ini) (-8, -2}
The co-ordinate of the given point wnder reflection in the y-axis is (8, -2).

Question 5:
State the co-ordinates of the following points under reflection in origin:
() -20-4 (iiy-2.7) (i) (o, o
Solution 5:
iy (-2, -4}

The co-ordinate of the given point under reflection in origin is (2, 4).
i i-2,7

The co-ordinate of the given point under reflection in origin is (2, -7).
(i) (0, 0)

The co-ordinate of the given point under reflection in origin is {0, 0).

Question &:
State the co-ordinates of the following points under reflection in the ling x =0
() (—6.4) (00 6) (i) (3, -4
Solution 6:
{p (-6, 4)
The co-ordinate of the given point under reflection in the line x = 0is (&, 4).
(i} (0, 53
The co-ordinate of the given point under reflection in the line x = 0is (0, 5).
(i) (3, —4)
The co-ordinate of the given point wnder reflaction in the line x = 0is {-3, -4).

Question 7:

State the co-ordinates of the fallowing points under reflection in the line y =0
-3.m (W) (e -5 (ipi-1.-3)

Solution 7:
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(-39

The co-ordinate of the given point under reflection in the line y = 0 is (-3, 0).
(ir) (8, -5)

The co-crdinate of the given point under reflection in the line v = 0 s (8, §).
(i) (-1, -3)

The co-ordinate of the given point usder reflaction in the line y=0is (-1, 3).

Question 8:
A point P is reflected in the x-axis. Co-ordinates of its image are (- 4, 5)
(i} Find the co-ordinates of P,
{ii) Find the co-ordinates of the inkage of P under reflection in the y — axis
Solution 8:
(i} Since, M. (-4, -5) = {4, 5)
So, the co-ordinates of P are (-4, -5).
{ii} Co-ordinates of the image of P under reflection in the yw-axis (4, -3).

Question 9:
A, point P is reflectad in the origin, Co-ordinates of its image are (-2, 7)
(i} Find the co-ordinate of P.
{ii} Find the co-ordinates of the image of P under reflection in the x-axis
Solution 9:
(i} Since, Mg (2, -T) = (-2,T)
S0, the co-ordinates of P are (2. -7).
{ii} Co-ordinates of the image of P under reflection in the x-axis (2, 7).

Question 10:

The paint P {a, b) is first reflected in the origin and then reflected in the y-axis to P, If P has co-
ardinates (4, 6): evaluate a and b,

Solution 10:

Mo ia, b} =(—a, —b}

My (=a, =h) = (1, ~b}

Thus, we get the co-erdinates of the point P' as (a, —b). It is given that the co-ordinates of P are
(4, &)

On comparing the two points, we ged,

a=dandb=-f
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Question 11:

The point P (x, ¥} is first reflected in the x-axis and then reflected in the origin to P, If P has co-
ordinates (—4, 5); evaluate x and y.

Solution 11:

M (%, ¥b= (%, ~¥}

Mo (x, —¥h=(-x. ¥}

Thus, we get the co-ordinates of the point P as (—x, y). It is given that the co-ordinates of P are
=8, 5k

':Dn |:|:n]'l|'||:|aing the two points, we get,

s=Bandy=5

Question 12:
The point A({-3, 2} is reflected in the x-axis to the point A Point A" is then reflected in the
arigin to point A",
{1} Wirite down the co-ordinates of A™.
(i} Write down a single transformation that maps A onto A",
Solution 12
(i} The reflection in x-axis is given by M, (x, v1 = (x, =y}
A= reflection of A (=3, 2bin the x— wcis = (-3, =20
The reflection in arigin is given by Mo (%, ¥) = {—x, -y).
A = reflection of A (-3, -2) in the origin = (3, 2)

(i) The reflection in y-axis is given by My (x, ¥ = (—x, ),
The reflection of A (=3, 2) in y-axis is (3. 2).
Thus. the reguired single transformation is the reflection of A in the y-axis to the point A"

Question 13:
The paint A (4, 6] is first reflected in the engin to point A Poant A% is then reflected in the v
axis to point A™.
(i) Wirite down the co-ordinates of A",
(ii} Write down a single transformation that maps A onto A7
Solution 13:
{1} The reflection in origin is given By Mo (x, v = (%, —vL
A= reflection of A (4, &1 in the origan = (4, ~6)
Thee reflection in y-axis 15 given by My (5, v1={—x, ¥
A = reflection of A' (=4, ~6) i the v-axis = (4, -6)
{11y The reflection in x-axis is given by M, (x, ¥) = {x, —y).
The reflection of A (4, B) in x-axis s (4, ~a),
Thus, the reguired single transformation is the reflection of & In the x-axis to the polnt A"
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Question 14:
The triangle ABC, where A is (2, 6), B is (-3, 5) and C is (4, 7), is reflected in the v-axis (o
triangle A'B'C. Triangle A'B'C s then reflected in the ongin to irangle A"B"CY,
{1} werite down the co-ordinates of A7 B and .
(i} write down a single transformation that maps wiangle ABC oato thangle AB™C™,
Solution 14
(i} Reflection in y-axis is given by My (x, v) = (—x, ¥)
o A = Reflection of A (2, B) in y-axis = (-2, 6}
Similarly, B' = {3, S)and C' = (-4, 7)
Reflection in ongin is given by Mo (x. vi=(—x. —y)
~ A" = Reflection of A' (-2, 6) in origin = {2, —6)
Similasly, B" = (—3, —Zpand " = {4, -7}

(ii} A single transformation which maps triangle ABC to triangle A"B"C" is reflection in x-axis.

Question 15:

P and O have co-ordinates (—2, 3) and (5, 4) respectively. Reflect P in the x-axis to P* and ) in
the w-axis to Q. State the co-ondinates of P and 0.

Solution 15:

Reflection in x-axis is given by M. (2, ¥ = (2 -y)

F' = Reflection of P(-2, 3} in x-axis = (-2, -3)

Reflection in y-axis is given by My (=, 1 = (-, %)

) = Reflection of Q5. 4) in y-axis = (-5, 4)

Thus, the co-ordinates of points P* and QF are (-2, -3) and (-5, 4) respectively,

Question 16:

Cn & graph papes, plot the triangle ABC, whose vertices are &t the points A (3, 1), B {5, 0) and
(T, 4).

On the same diagram, draw the image of the trisngle ABC under reflection in the arigin & (0, 0)
Solution 16:

The graph shows triengle ABC and triangle A'B'C" which is obtained when ABC is reflected in
the arigin,
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Question 17:
Find the image of peint {4, —6) under the following operations:
(i} M. By (i) Py M
(i) Ma M, {iv) M. M,
{\I':I Mg Mlll ['l'l] Mlll_ M.
\Write dowen & single fransformation equivalent to each operation given above. State whether:
(a) Mo My = Mo M
{b} M:-' MU = Ml: My
Solution 17:
() M My (4, -6) =My (-4, - 614, 6)
Single transformation squivalant to M. M, s Mo

(i) By, W (4, —6) = My (4. 6) = (—4. 6)
Single transformation equivalent to M, M. is Mo,

(iii)MG, M. (4, -8) = Mo (4, 6) = (-4, -B)
Single transtormation equivalent 1o Mo, My is M,

{iv)Me. Mg (4, -B) = M, (-4, B) = (-4, -B)
single transformation equivalant 1o M., Me is M,

() Mo, My (4, -6) = Mo (-4, -8) = (4, §)
Sifgle transtormation equivalent o Mo My i M,

(i) My Magd, -6) = by (-4, ) = (4, )
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Single transformation equivalent to M . Mo is M.,

From (iii) and (i), it is clzar that Mo, My = M, Mo
Frorm (vl and {(vi), it 15 clear that My, Mo = Mo, My

Question 18:

Poimt A (4, — 1) is reflected o5 A” in the v - axis. Point B on reflection in the x-axis is mapped
as BT (-2, 8), Write the co-ordinates of A" and B.

Solution 18:

Reflection in y-axis is given by My (x, ¥l = (—x, ¥)

A = Reflection of A4, —1) in y-axis = (-4, -1)

Reflection in x-axis is given by M. (2, v = (2 -y)

B' = Reflection of B in x-axis = (-2, 5)

Thus, B ={-2, -5)

Question 1%:
The point {—35, 07 on reflection in a line is mapped as (5, 00 and the point (—2, —6) on reflection
in the same line is mapped as (2, —6].
(a) Mame the line of reflection.
(o) write the co-ordinptes of the image of 5, -8} in the line obtained in ().
Solution 19:
{a) Wi know that reflection in the line x = 0 is the reflection in the y-axis
It iz given thal:
Point (-5, @) on reflection in & line is mapped as (5, 0).
Point (-2, -6) an reflection in the same ling is mapped as (2, -6).
Hence, the line of reflaction isx = 0.
() It i= known that My (%, ¥ = (-x, ¥)
Co-ordinates of the image of (5, -8) in the line x = 0 are (-5, -8).

EXERCISE 12 (B}

Question:

Adgtempis this question on graph paper.

(&) PlotAg3, 2) and B (5, 4) on graph papar.
Take 2 cm = 1unit on both the axes.

(o) Reflect A and B in the X — axis to A" and B respectively. Plot these points also on the same
qraph paper,

() Write dowen:




Class X Chaptar 17 - Reflaction Maths

(1) the geometrical name of the figure ABR'A';

(it} the measure of angle ABB.

(i) the image A™ of A, when A s reflected m the arigin,
{1} tht single transformation that maps A” to A™.

Solution:
(a) (b)
5 i
4
k-3
1
‘: ] oy 3 1 0 i 2 € E
-}
- 2 T
>
3
4
A w
i«

(1) From gragh, it is clear that ABB'A’ is an isosceles trapazium.

{ily The measure of angle ABE" Is 45",

i) A" = (-3, -2)

(i) Single ransformation that maps A' 1 A" 13 the reflection in y-axis

Question 2:

Points (3, @) and (-1, 0) are invariant points under reflection in the line Ly ; points (0, —3) and

{0, 1) are imsariant points on reflection in line L.

() Mame or write eguations for the lines Ly and L.

(i) warite down the images of points P O3, dyand O (-5, <20 on reflection in La. Name the images
as P" and " respectively.

(i) write down the imagas of F and Q on raflection in Lz, Name the images as P7 and 0
respeciively.

() state or describe a single transformation that maps P onte P,

Solution 2:

(i) We know that every paoint in a line is invariant under the reflection in the same lina,
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Since points (3, 0) and (-1, 0) lie on the x-axis.
So, (3, 0 and (-1, 0} are imvariant under reflection in x-axis.
Hence, the equation of line Ly is y = 0.
Slenilarly, (0, -3) and {0, 1) are invariant under reflection in y-axis.
Hence, the equation of line Lz isx =0
(i) P'= Image of P (3, 4) in Ly = (3, -4)
Q' = Image of Q (-5, -2y in Ly = (-5, 2}
(i) P = Image of P (3, 4] in Lz = (-3, 4)
Q' = Image of Q {-5,-2) in Lz = (5, -2)
{iv) Single ransformation that mags F* onto P is reflection in oigin.

Question 3:
iy Point P {a, b} is reflected in the x-axis to P {3, =2, Write down the values of a and b.
(ily P s the image of P when reflected inthe y-axis. write down the co-ordinates of P,
{iii) Mame a single transformation that maps P* to P,
Solution 3:
(i) We know M. (X, v) = (%, -y)
F* (5, -2) = raflection of P (3, b) in x-axis.
Thus, the co-ordinates of P are (3, 2).
Hemce, a=5and bh=2.
iy P~ =image of P (5, 2) reflected in y-axis = (-5, Z)
(iil) Single transformation that maps P' to P is the reflection in origin.

Question 4;
The point (—2, 0} on reflection in a ling is mapped to (2, 0) and the point (5, —6) on reflection in
the same line 1s mapped to (-5, —6),
(i} state the name of tha mirror line and write its equation.
{ii} statg the co-originptes of the imags of (—8, -5 m the mirror line,
Solution 4:
(i} ‘We know reflection of & point (x, v) in y-axis is (-x, ).
Hance, the point (-2, 0) when reflectad in y-axis is mapped to (2, 0).
Thus. the mirror line is the y-axis and its eguation is x =0,
(i) Co-ordinates of the image of (-8, -5) in the mirrar line {i.2., y-axis) ara (B, -5).

Question 5:

The points P {4, 1) and € (=2, 4) are reflected in line ¥ = 3. Find the co-ordinates of P, the
image of P and 0. the image of (),

Solution 5:
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The line ¥y = 3 is a line parallel to x-axis and &t a distance of 3 units from it.

Mark points P {4, 1) and G (-2, 4).

From P, draw a straight ling perpendicular ta line CO and produce. On this ling mark a point F
wich is at the same distance above CD a5 P is below it

The co-ordinates of P are {4, 5).

Similarly, from Q, draw a line perpendicular 0 CD and mark point Q° which is at the same
distance below CD as Q is above it.

The co-ordinates of 0 are (-2, 2).

M ;
= -’
a
- 4
= v=3 Dy
L -
o= ¥
I aF
= s
- T AL (A [ RAF JINIE SIN CiiE jined
=1
"
-3
1%
Question &:

A point P (-2, 3} is reflected in line x =2 to point P°. Find the co-ordinates of P

Solution &:

The ling x = 2 i & line parallel 1o y-axis and at o distance of 2 units from it

Mark paint P {-2, 3).

From P, draw a siraight line pergendiculas o ling CO and produce. On thiz line mark a paint P
wihich is &t the same distance to the right of CD as P is to the left of it,

The co-ordinates of P are (6, 3).
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Question 7:

A point P (@, b) is reflected in the x-axis o P° (2, -3} Write down the values of o and b P” is
the image of P, reflectad in the y— axis. Write down the co-ordinates of P*". Find the co- ordinates
of P, When P is reflected in the line, paralle] (o v- 8xis, such that x = 4,

Solution 7:
A
[}
T
5
&
B -2, 3]
[ ] 3 __l L]
P2 3] B s, 3)
3
I e TR ek R
T Oty e
1
-2
43 -
HHEASELE T
R

A poinl P (a, b) iz reflected in the x-axis o P'(2, -3).
W know My (%, ¥h = (x, ~v)

Thus. co-ordinates of F are (2, 3). Hence, a = 2and b = 3.
P = Imape of P reflacted in the y-axis = (-2, 3)

F™ = Reflection of P in the line (x = 4) = (8, 3)

Question 8:

Points A and B have co-ordinates (3, 4) and (0, 2) respectively. Find the image:
(a) A" and A under reflection in the x-axis

by B of B under reflection in the line AA°

(c) A" of A under reflection in the y-axis

() B of B under reflestion m the line AA"
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Solution B:
E
!EI' [l o}
3
ANE-30)
] Al A
=
20,2}
2 "
B (6, 2}
1
R R TRt |
P k] el 4 5 8 L4l
-1
=7
=y T
! A (5, -4)

{a) A' = Image of A under reflection in the x-axis = (3, -4)
{b) B' = Image of B under reflection in the line A& = (5, %)
() A" = Image of A under reflection in the y-axis = (=3, 4)
{dy B" = Image of B under reflection in the line A2" = (0, §)

CQuestion 9;

fi} Flat the 'pq‘;-illls A l:_:l. ﬁ:l anvd B (-2, 4} Use | cm = 1 wiil on both the axes.

(i} A is the image of A when reflected in the x - &xis. Write down the co-ordinates of A”
and plot it on the graph paper,

(liil) B is the image of B when reflected in the y-axis followed by reflection in the arigin,
Writa dowen the co-ordimates of B' and plot it on the graph paper,

(I} Write down the geometrical name of the figure AABB

(] Mama twaa imvariant points under reflection in the x-axis.

Solution 9;
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e
i
A3, 4]
4
o'y % 4] _________..--—-"
— 4
a
¢
1
Lhint =3l iR Y
[T ugt ESehey HE
-1
-2
=3
n 7, e
1 . Lt
; ‘T_;LL""‘
o3, 5
+ 1

(i) Thie points A (3, 5) and B (-2, -4) can be plotted on a graph & shown.
{ii} A’ = Image of A when reflected in the x-axis = (3, -5}
(i) C=Image of Bwhen reflectad in the y-axis = (2, 1)
B'= Image when C is reflected in the origin = (-2, 4)
(v} Isosceles rapezium
(wy  Any point that remains wnaltered under a given transformation is called an imariant,
{vl}  Thus, the reguired two points are (3, 0) and (-2, 0).

Cuestion 10:

The paint P {5, 3) was reflected in the origin o get the image P,

{a) write down the co-ordinates of P

(b If M is the foot of the perpendicular from P to the x-axis, find the co-ordinates of M.
{c) If N is the foot of the perpendicular from P to the x — axis, find the co-ordinates of M.
() Mama the figune PMP*MN.

(e} Find the area of the figure PMPTM.

Solution 10:
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PI53)

=50

| ]

(i b= PR L]

A4 =

=]

»

{a) Co-ordinates of P' = (-5, -3)

(b} Co-ordinates of M = (5, 0)

{c) Co-ordinates of M = (-3, 0}

(d) PMP'M i= a parallebogram.

(&) Are of PMP'N = 2 (Area of [ PMN)
=2x; %10 %3

= 30 &g units

Question 11:

The point P(3. 4) is reflected to P in the x-axis and 07 is the image of O (the origin] when
reflected in the line PP write:

{1} the co-ordinates of P and O°.

(1nk thee lemgth of the segments PP and 00",

(1) the perimater of the quadrilateral POPTO

(iv) the peometrical name of the figure POP0F,

Solution 11:
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)
A
=
FiZ, 4]
4
o
3 LI
= P s TRRET- R k 1
b FHEEN R i
2
-
=
B A
E

(i) Co-ordinates of P and O are (3. -4) and (8, 0) respectivaly.

(i} PP =8 units and OO = § units,

(i) From the graph it is clear that all sides of the quadrilateral POFO" are aqual.
In right & POYG,
PO = 4% + (3)% =5 unis
S0, parimeter of quadrilateral POPOY =4 PO = 4 * 5 units = 20 units

({iv) Quadrilateral POPD is a rhombus.

Question 12:

AL 1), B (5 1), C {4, 2)and d {2, 2) are vertices of a quadrilateral. Mame the quadrilateral
ABCD.A, B, C and D are reflected in the origin on o A, B, C°, and [0°, on the graph sheet and
write their eo-ordimakes, Are D, A, A" and D collinear?

Solution 12:
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A
b
=
q
3
D22l od, 7)
LA
{.5 £ 88a Shesn et 11,1} :.:M.J.]:
= (TR ] 5
A1 TiBSE SRyt LIS
L3 1
B8 -1)
- =
g 3D -2, -2)
-3
-1
o

Quadrilateral ABCD is an isosceles trapezium,
Co-ordinates of &, B, " and D' are A%-1, -1), BY{-5, -1), C(-4, -2) and D{-2, -2) respectively.
It iz clear from the graph that £, A, A' znd O are collinear.

Question 13:

P and () have co-ordinates (0, 5) and (2, 4).

{a) P is imeariant when reflectzd in an axis Name the axis,

() Fined the images of Q on reflacted in the axis found in (i)

{2 (0, K} on reflection in the origin is imvariant, Write the valee of k.

() Wirite the co- onginates of the image of Q. obtained by reflecting it in the origin Tollowead by
reflection in x-axis,

Solution 13:

{a) Any point that remains wnaltered under a given transformation is called an imvariant,
It i given that P {0, 5) iz imvariant when reflected in an axis, Clearly, when P s rellectad in
the y-axis then it will remain invariant, Thus, the required &xis is the y-axis.

() The co-ordinates of the image of Q (-2, 4) when reflacted in y-axis iz (2, 4).

{2} (0, k) on reflection in the arigin is invariant, We know the reflaction of origin in origin is
invariant. Thus, k=10,

{d)y Co-ordinates of image of Q (-2, 4) when reflected in origin = (2, -4}
Co-ordinates of image of (2, -4) when reflected in x-axis = (2, 4)
Thus, the co-ordinates of the point are (2, 4),
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Question 14:

The points P (1, 23, O3, 4) and Ri6, 1) are the verticals of A POR.

{a) Wirite down the co-ordinaies of P', O and B, iFA P'OR" is the image of A pgr, when reflected
in the origin.

(B} Write down the co-ordinates of P°, O and R, IF A PYOUR™ 65 the siage of APOQR, when
reflected in the x-ais

(e} mention the special name of the guadrilateral QR R0 and find 1 area.

Solution 14;

W

{a) The co-ordinates of P, ' and R are (-1, 2], {-3, -4} and (-6, -1) respectively.
(b} The co-ardinates of P°, " and R" are (1, -2), (3, -4) and (B, -1) respactively.
{c) The guadrilateral QRR™C" is an isosceles rapezium,

Arga of QRRQ" = % (RR™+ Q0" * Helght

=§ {2 + B) % 3 = 1559 units

Question 15:
{a) The point P2, 4) is reflected about the line x = 0 to get the image Q. Find the co-ordinates
af Q1.
() The paint O is reflected about the ling v = 0 to get the image R, Find the co-ordinates of R,
(&) Mame the figure PQR.
{dy Fined the area of figure POR.
Solution 15:
(i} P2, —4}is reflected in {x = 0] y-axis 10 get Q.
Pia, —dp M 2
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(i) Q-2 ~d)yis reflected in Oy = 0) x-axis to get B,
Q-2 M, R (-2, 4)
(i) The figure PQR is right angled triangle.

(iv) Arveaof APQR =2 x PQ x QR = 2 x 4 x B =16 5¢. units

Question 16:

A ond BT are images of A(—3, 51 and B (-5, 3) respectively on reflection in v-axis.
Find:

{a) the co-ordinates of A and B

() Assign special name of quadrilateral AA'B'B.

{c) Are AR and BA™ equal in length?

Solution 16:
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{a) The co-ordinates of A and B° are (3, 5) and (5, 3).
() Quadrilateral AA'B'B is an isosceles trapezium.
{c) ¥es, AB and BA' are egual in length.



