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Topic: Triangle
Chapter Flowchart

Triangle
A plane figure bounded by three line segments is called a
triangle

Similar Figures
Two figures having the same shape but not necessarily the
same size are called similar figures.
All congruent figures are similar but the converse is not true.

Similar Triangle
Two Triangles with same number of sides are similar, if
(i) their corresponding angles are equal and
(ii) their corresponding sides are in the same ratio (i.e.,
proportion).

Criterion for similarities
TrTrtriangles
AAA similarity criterion
If in two triangles, corresponding
angles are equal, then the
triangles are similar.
We know that if any two angles of
a triangle are known, the third
angle can be obtained by angle
sum property. Therefore, the
above fact can also be stated as
follows:
If in the two triangles, two angles
of one triangle are respectively
equal to the two angles of the
other triangle, then the two
triangles are similar.

SSS similarity
criterion
If in two triangles,
corresponding sides
are in the same ratio,
then the two triangles
are similar.

SAS similarity criterion
If one angle of a triangle is
equal to one angle of another
triangle and the sides
including these angles are in
the same ratio (proportional),
then the two triangles are
similar.
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Thales Theorem/ Basic Proportionality Theorem
If a line is drawn parallel to one side of a triangle to intersect the other two sides
in distinct points, then the other two sides are divided to the same ratio.

Converse of BPT
If a line divided any two sides of a triangle in the same ratio, then the line is
parallel to the third side.

Areas of Similar Triangles
The ratio of the areas of two similar triangles is equal to
the square of the ratio of their corresponding sides.

Right angled triangles

If a perpendicular is drawn
from the vertex of the right
angle of a right triangle to
the hypotenuse, then the
triangle on both sides of
the perpendicular are
similar to the whole
triangle and also to each
other.

Pythagoras Theorem
In a right triangle, the
square of the hypotenuse is
equal to the sum of the
squares of the other two
sides. (Pythagoras theorem)

Converse of
Pythagoras Theorem
If in a triangle, square of
one side is equal to sum
of the squares of the
other two sides, then the
angle opposite to the
first side is a right angle.
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Revision Question Bank
B of ABC is an acute angle and AD BC, prove that AC2

AB2 BC2 2BC BD .

1.

In fig,

2.

Prove that in any triangle, the sum of the squares of any two sides is equal to twice the square of half of
the third side together with twice the square of the median which bisects the third side.

3.

Prove that three times the sum of the squares of the sides of a triangle is equal to four times the sum of
the squares of the medians of the triangle.

4.

Prove that the sum of the squares of the diagonals of parallelogram is equal to the sum of the squares of
its sides.

5.

In figure 5, PA, QB, RC and SD are all perpendiculars to a line l, AB = 6 cm, BC = 9 cm, CD = 12 cm and
SP = 36 cm. Find PQ, QR and RS.

Fig. 5
6.

Fig. 6

In the given figure 6,

ABC and DBC are on the same base BC.

If AD intersects BC at O, prove that
7.

ABC is a right triangle in which

ar

ABC

ar

DBC

AO
.
DO

C = 90° and CD

AB. If BC = a, CA= b, AB = c and CD = p then prove

that
(i) cp = ab
8.

(ii)

1
p2

1
a2

1
.
b2

O is any point in the interior of ABCD. Prove that OB2 + OD2 = OA2 + OC2.
Deduction: In the given figure, O is a point inside a rectangle
ABCD such that OB = 6cm, OD = 8 cm and
OA = 5 cm, find the length of OC.

9.

A girl of height 120 cm is walking away from the base of a lamp post where hoarding of save girl child is
kept at a speed of 87 m/minute. If the lamp post is 36 m above the ground, find the length of her shadow
after 3 minutes.
Why do you think education of women is necessary for saving the girl child?

10. Two hoardings on save energy are put on two poles of heights 10m and 15m standing opposite to each
other on a plane ground. If the distance between the feet of poles is 5 3 m. find the distance between
their tops.
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Previous Years Question Bank
1.

If OCA ~ ODB, then prove that AC BD.

Fig. 1
2.

(see the fig. 1)

[CBSE Boards 2016–17]

Fig. 2

ABCD is a rectangle in which length is double of its breadth. Two equilateral triangles are drawn one each
on length and breadth of rectangle. Find the ratio of their areas.

3.

ABC is an isosceles triangle in which

[CBSE Boards 2016–17]

B = 900. Two similar triangles ACP and ABQ are drawn on the

sides AC and AB. Find the ratio of area

ABQ and area

ACP .

[CBSE Boards 2016–17]

4.

State and prove the Pythagoras’ theorem.

[CBSE Boards 2016–17]

5.

Three parallel lines p, q and r are intersected by two transversals I and m at A, B, C and D, E, F
respectively as shown in the figure 5. Prove that

6.

In given figure

AB
FE

ABC ~

(a)

CD
GH

7.

If

ABC ~

8.

In given figure 8, DE BC

AD
DB

DE
.
EF

[CBSE Boards 2016–17]

FEG, also AD = DB and FH = HE prove that

[CBSE Boards 2016–17]

(b) ADC ~ FHG
PQR and ar ( ABC) = ar ( PQR), then prove that

Fig. 8
If

AB
BC

ABC

PQR.[CBSE Boards 2016–17]

Fig. 13
3
and AC = 14 cm, find BC.
4
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In an equilateral triangle of side 3 3 cm, find the length of the altitude.

10. ABCD is a parallelogram, in which E is the midpoint of AD and O is a point on AC such that AO =

1
AC.
4

When EO produced meets AB at F. Prove that F is the mid-point of AB.
11. If ABC ~ PQR and AD and PS are medians of

ABC and

PQR respectively, then prove that

AD2
.
PS2

ar ( ABC)
ar( PQR)

12. O is any point in the interior of rectangle ABCD. Prove that OB2 + OD2 = OC2 + OA2:
13. In the figure 13, DEFG is a square and
(i)

AGF ~

(iii)

DBG

DBG ~

EFC

(ii)

BAC = 900. Prove that:

AGF ~

(iv) DE2 = BD

EFC
EC

14. M and N are points on the sides PQ and PR respectively of a

PQR. If PN = 4.8 cm, NR = 1.6 cm,

PM = 4.5 cm and MQ = 1.5 cm, then find whether MN QR or not.
15. Two poles of height 10m and 15m stand vertically on a plane ground. If the distance between their feet is
5 3 m, find the distance between their tops

16. In the given figure 16,

PQR is a right-angled triangle in which

Q = 900. If QS = SR, show PR2 = 4 PS2 –

3 PQ2.

Fig. 16
17.

ABC and

ar

ABC

ar EBC

Fig. 17
EBC are on the same bas BC. If AE produced intersects BC at D then, prove that

AD
(see the fig. 17)
ED

18. If in the ABC, AD is median and AM
19. In ABC, if AD
20. In

BC and AD2 = BD

BC, then prove that AB2 + AC2 = 2(AD2 + BD2).
DC, then prove that

BAC 900.

XYZ, P and Q are two points on the sides XY and XZ respectively such that PQ YZ. If XP = x,

PY = 3cm, XQ = 12cm and QZ = x, then find the value of x.
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ABC, AD is an altitude. Equilateral

ADE is drawn taking AD as one of its sides.

Prove that area ( ADE): ar ( ABC) = 3:4.
22. In given figure 22, OP = 5 cm, OR = 12 cm and QR = 85 cm find the area of PQR.

Fig. 22

Fig. 24

23. In Triangle ABC, D and E are the points on the sides AB and AC respectively. DE BC, BD = 2 cm and
DE : BC = 2 : 3. Find AD and ratio of area of triangle ADE to the quadrilateral BCED.
24. In the figure 24,

BED =

BDE and E divides BC in the ratio 2 : 1. Prove that AF

BE = 2 AD CF.

25. Prove that the ratio of the areas of two similar triangles is equal to the square of the ratio of their
corresponding sides.
26. In ABC , from any interior point O of the triangle, OD

BC, OE

AC and OF

AB are drawn.

Prove that OA2 + OB2 + OC2 = OD2 + OE2 + OF2 + AF2 + BD2 + CE2.
27. In a trapezium ABCD, AB CD and DC = 4 AB. Also, EF AB intersect DA and CB at E and F such that
AE
ED

3
. Prove that 5 EF = 14 AB.
2

33. In a ABC, DE BC . If AD: DB = 3:5 then find

ar

DFE

ar

CFB

. (see the fig. 28)

34. In fig. 33 DE||OQ and DF||OR. Show that EF||QR.

[CBSE Boards 2015–16]

35. If two sides and a median bisecting the third side of a triangle are respectively proportional to the
corresponding sides and the median of another triangle, then the two triangles are similar.
[CBSE Boards 2015–16]
36. In the given figure 35, the line segment XY is parallel to side AC of
two parts of equal area. Prove that AX : AB = 2

ABC and it divides the triangle into

2 :2.
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37. Prove that the area of an equilateral triangle described on one side of a square is equal to half the area of
an equilateral triangle described on one of its diagonals.

[CBSE Boards 2015–16]

38. D, E, F are respectively the midpoints of sides BC, CA and AB of
DEF and

ABC. Find the ratio of the areas of A

ABC.

[CBSE Boards 2015–16]

39. Diagonals AC and BD of a trapezium ABCD with AB||DC intersect each other at the point O. Using
similarity criterion for two triangles, show that
40. In the figure if

41. In the figure,

B=

C, prove that

ABC and

OAB ~

OA
OB

OC
.
OD

[CBSE Boards 2015–16]

ODC.

[CBSE Boards 2015–16]

DBC have same base BC and lie on the same side. If PQ||BA and PR||BD, then

prove that QR||AD.

[CBSE Boards 2015–16]

42. In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the other two sides.
[CBSE Boards 2015–16]
43. Prove that the sum of the squares on the sides of a rhombus if equal to the sum of the squares on its
diagonals.

[CBSE Boards 2015–16]

44. In an equilateral

ABC, D is a point on side BC such that BD =

Fig. 46
45. ABC is an isosceles triangle. If
46. In

ABC, if

ADE =

B=

900,

1
BC. Prove that 9AD2 = 7AB2.
3

Fig. 48
then prove that AC2 = 2BC2.

B, then prove that

ADE ~

[CBSE Boards 2015–16]
[CBSE Boards 2015–16]

ABC. Also, if AD = 7.6 cm, AE = 7.2cm, BE = 4.2 cm

and BC = 8.4 cm, then find DE. (see the fig. 46)
47. ABC is isosceles triangle right angled at C. Prove that AB2 = 2AC2.

[CBSE Boards 2015–16]
[CBSE Boards 2015–16]

48. Three sides of a triangle are 60 m, 60m, 50m and 120m. Are these sides of a right angled triangle?
[CBSE Boards 2015–16]
49.

ABC,

B = 900, AE = CD = 13cm, BE = AD = 5 cm. Find BC. (See the fig. 48)
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Chapter Test
Maximum Marks: 30
1.

Maximum Time: 1 hour

Areas of two similar triangles are 36cm2 and 100cm2. If the length of a side of the larger triangle is 20cm,
find the length of the corresponding side of the smaller triangle.

2.

In the given figure, ABC

[1]

DEF and their sides are of lengths (in cm) as marked along them, then find

the lengths of the sides of each triangle.

3.

[2]

Legs (sides other than the hypotenuse) of a right triangle are of lengths 16cm and 8cm. Find the length of
the side of the largest square that can be inscribed in the triangle.

4.

[3]

Prove that if a line drawn parallel to one side of a triangle to intersect the other two sides, then the two
sides are divided in the same ratio.

5.

[3]

Prove that the area of semicircle drawn on the hypotenuse of a right angled triangle is equal to the sum of
the areas of the semicircles drawn on the other two sides of the triangle.

6.

[3]

In a triangle PQR, N is a point on PR such that QN is perpendicular PR. If PN. NR= QN2, prove that angle
PQR is right angle.

[3]

7.

State and prove Pythagoras theorem.

[3]

8.

In an equilateral triangle ABC, D is a point on side BC such that BD is one- third BC.
Prove that 9AD2 = 7AB2.

9.

[4]

Sides AB and AC and median AD of a triangle ABC are respectively proportional to sides PQ and PR and
median PM of another triangle PQR. Show that ABC is similar to PQR .

10. In Fig, OB is the perpendicular bisector of the line segment DE, FA
C. Prove that

1
OA

1
OB

[4]

OB and F E intersects OB at the point

2
.
OC
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Topic: Light-Reflection And Refraction
Chapter Flowchart
.

Light
Reflection
Coming back of light rays to the same medium, when they fall on a body.
Laws of reflection:
1st law: The incident ray, the reflected ray and the normal at the
point of incidence all lie in the same plane.
2nd law: The angle of incidence is equal to the angle of reflection.

Reflecting surfaces
Important Items

Spherical Mirrors

Pole : Midpoint or centre of the reflecting surface of a
spherical mirror.
Centre of curvature: Centre of the hollow sphere of which the
mirror is a part.
Radius of curvature: Radius of that sphere of which the
mirror is a part.
Principal axis: Line joining the pole and the centre of
curvature.
Principal section : Vertical section of a mirror by a plane
passing through the principal axis of the mirror.

Types

Concave Mirror
Reflecting surface is
curved inwards.
Polishing is done on
outer surface.

Image
formation
Position of
the object
At infinity
Beyond C

Position of
the image

Uses

Convex Mirror

Used by dentists to
focus light on the
patient’s teeth.
Used as shaving
mirrors.

Size of
the image

Reflecting surface is
curved outwards.
Polishing is done on
inner surface.

Nature of
the image

At the focus
F

Highly
diminished pointsized

Real and
inverted

Between
F and C

Diminished

Real and
inverted

At C

At C

Same size

Real and
inverted

Between
C and C

Beyond C

Enlarged

Real and
Inverted

At F

At infinity

Highly enlarged

Real and
Inverted

Between P
and F

Behind the
mirror

Enlarged

Virtual and
erect

Uses
Used as rear view mirrors in
vehicles.
Used as a reflector in street lamps.

Image formation

Position of
the object
At infinity
Between
infinity and
the pole P of
the mirror

Position of
the image
At the focus F,
behind the
mirror

Size of
the image
Highly
diminished
point sized

Between P and
F, behind the
mirror

Diminished
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Important Formulae

R
Focal length, f =
2
1 1 1
Mirror formula,
v u f
Magnification produced by mirror,
h'
v
m=
h
u
va
sin i
b
Snell’s law
a b
sin r
vb
a

Absolute reflective index,

c
v
1
sinC

If C is critical angle, then refractive index
Lens formula,

1
v

1
u

1
f

Magnification produced by lens, m=
a

v
u

Power of combination of lenses,
P = P1 + P2 + P3 +…
For combination of lenses, m = m1 × m2 × ….

b

Phenomena of light

h'
h

Refraction

Refractive Index
Ratio of the speed of light in vacuum to the
speed light in the medium.
Refractive index,
speed of light in vacuum
n
speed of light in medium
c
v
It is a ratio and has no unit.

Important terms

Refraction surfaces

Expression of extent of change in
direction in a pair of media

Bending of light when it passes from one medium to another.
Laws of refraction:
First law: The incident ray, the refracted ray, and the normal at
the point of incidence all lie in the same plane.
Second law (Snell’s law): The ratio of sine of angle of incidence
to the sine of angle of refraction is a constant for a given pair of
media.
sin i
i.e.
cons tan t
sin r

Spherical Lenses

Optical centre: Centre point of a lens.
Principal axis: Line passing through the optical
centre of the lens and perpendicular to both the
faces of the lens.
Principal focus of a convex lens: A point on its
principal axis to which light rays parallel to principal
axis converge after passing through the lens.
Principal focus of a concave lens: A point on its
principal axis from which light rays originally parallel
to the axis, appear to diverge after passing through
the concave lens.
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Type

Convex Lens

Concave Lens

Thick at centre, thinner at edges.
These converge light rays.

Thin in the middle, thicker at edges
These diverge light rays.

Image formation

Image formation

Position of
the object

Position of
the image

Size of the
image

Nature of the
image

Position of
the object

Position of
the image

At infinity

At the focus
F2

Highly
diminished,
point-sized

Real and
inverted

At infinity

At the focus
F2

Beyond 2F1

Between F2
and 2F2

Diminished

Real and
inverted

Between F1
and O

At 2F2

At 2F2

Same size

Real and
inverted

Between
infinity and
optical
centre O

Between F2
and 2F2

Beyond 2F2

Enlarged

Real and
inverted

At focus F1

At infinity

Infinity large
or highly
enlarged

Real and
inverted

Between
focus F1 and
optical centre
O

On the same
side of the
lens as the
object

Enlarged

Virtual and
erect
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Revision Question Bank
1.

How will you distinguish, without touching, between a plane mirror, concave mirror and a convex
mirror?

2.

For driving a car what type of mirror would you prefer to see the traffic at your back and why?

3.

A concave lens made of a material of refractive index n1 is kept in a medium of refractive index n2 . A
parallel beam of light is incident on the lens. Complete the path of rays of light emerging from the concave
lens if (i) n1 > n2 (ii) n1 = n2 (iii) n1 < n2?

4.

Stars twinkle but the planets do not. Explain why?

5.

How far should one hold an object from a concave mirror of focal length 40 cm so as to get an image
twice the size of the object?

6.

An object 4 cm high is placed at a distance of 10 cm from a convex lens of focal length 20 cm. Find the
position, nature and size of the image.

7.

A thin lens has a focal length of –25 cm. What is the power of the lens and what is its nature ?

8.

An object 10 cm long is placed at a distance of 15 cm from a convex lens of focal length 10 cm. Find the
position and size of the image.

9.

A pencil when dipped in water in a glass tumbler appears to be bent at the interface of air and water. Will
the pencil appears to be bent to the same extent, if instead of water we use liquids like, kerosene or
turpentine. Support your answer with reason.

10. Refractive index of diamond with respect to glass is 1.6 and absolute refractive index of glass is 1.5. Find
out the absolute refractive index of diamond.
Answers
1. By looking at the image of our face in our mirror
5. 20 cm.
7. –4D
10. 2.5

2. Convex
6. V= 20 cm, hi=8 cm.
8. V=30 cm, hi=20cm
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MCQ’s [Practical Based Questions]
EXPERIMENT: “Focal length of a concave mirror”

1.

Relation f

R
, where f denotes focal length and R the radius of curvature, is valid :
2

(a) for convex mirror only.

(b) for concave mirror only.

(c) for both convex and concave mirrors.
(d) neither convex mirror nor concave mirror.
2.

Which one of the following ray diagrams correctly shows reflection of the ray of light incident on a
concave mirror ?

3.

A student determines the focal length of a device 'X' by focussing the image of a distant object on a screen
placed on the same side as the object. The device 'X' is
(a) concave lens

4.

(b) convex lens

(c) concave mirror

(d) convex mirror

The image formed by a concave mirror is real, inverted and of same size as that of object. The position of
object is

5.

(a) at centre of curvature.

(b) at principal focus of mirror.

(c) between centre of curvature and principal focus.

(d) beyond centre of curvature.

To determine focal length of a concave mirror, a student obtains the image of a well lit distant object on a
screen. To determine the focal length of the given concave mirror he needs to measure the distance
between

6.

(a) mirror and the object

(b) mirror and the screen

(c) screen and the object

(d) screen and the object and also mirror and the screen

A concave mirror is used to form an image of a distant object on a white screen. If the lower hall of the
mirror were covered with an opaque card, the effect on the image formed on the screen would be
(a) to make the image less bright than before.
(b) to make the lower half of the image disappear.
(c) to prevent the image from being focussed.
(d) to make the upper half of the image disappear.
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A student focussed the image of a distant object using a device X on a white screen S as shown in the
figure. If the distance of the screen from the device is 30 cm, select the correct statement about the device
X.

(a) The device X is a concave mirror of focal length 15 cm.
(b) The device X is a concave mirror of focal length 30 cm.
(c) The device X is a concave mirror of radius of curvature 30 cm.
(d) The device X is a convex mirror of focal length 30 cm.
8.

9.

In case of mirrors distances are measured from
(a) pole of the mirror

(b) principal focus of the mirror

(c) centre of curvature of the mirror

(d) either pole or centre of curvature.

A light beam strikes a concave mirror parallel to its principal axis. After reflection from the mirror
(a) the beam passes through the centre of curvature of mirror.
(b) the beam appears to pass through its centre of curvature.
(c) the beam passes through the principal focus of mirror.
(d) the beam appears to pass through its principal focus.

10. A student obtained a sharp inverted image of a distant tree on a screen placed in front of the concave
mirror. He then removed the screen and tried to look into the mirror. He should now see
(a) a very blurred image on the wall opposite to the mirror.
(b) an erect and magnified image of the tree in the mirror.
(c) no image as the screen has been removed.
(d) a highly diminished image of the tree at the focus of the mirror.
Answers
1.

b

2.

b

3.

d

4.

b

5.

d

6.

c

7.

d

8.

b

9.

a

10.

d
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Previous Years Question Bank
1.

2.

3.

4.

(a) Explain the term refraction of light.
(b) Letters written on a paper when seen through a rectangular glass slab appear to be raised. Explain
this phenomenon with the help of a ray diagram.
(c) Light enters from air into diamond which has a refractive index of 2.42. Calculate the speed of light in
diamond. The speed of light in air is 3 108 ms–1.
[CBSE Schools 2016-17]
Draw a ray diagram to show refraction of light through a triangular glass prism and show on it angle of
incidence, angles of refraction and angle of deviation. Describe dispersion of white light by prism and list
the spectrum colours.
[CBSE Schools 2016-17]
(a) Write any three differences between concave and convex mirror?
[CBSE Schools 2016-17]
(b) Draw ray diagram to show that happens to a ray of light after reflection from a convex mirror, if it:
(i) is incident parallel to principal axis.
(ii) incident at the pole.
In the following diagram some rays coming from an object P incident to a convex lens L1L2. The paths of
rays are shown. Select the two rays which are obeying the rules of refraction through convex lens. Locate
the position and size of image.
[CBSE Schools 2016-17]

5.

Draw the following diagram, in which a ray of light is incident on a concave/convex mirror, on your
answer sheet. Show the path of this ray, after reflection, in each case.
[CBSE Schools 2016-17]

6.

(a) Define the following terms in the context of spherical mirrors:
[CBSE Schools 2016-17]
(i) Pole
(ii) Centre of curvature
(iii) Principal axis
(iv) Principal focus
(b) Draw a ray diagram to show the principal focus of a:
(i) Concave mirror
(ii) Convex mirror
(c) Define one dioptre of power of a lens.
(a) Draw a ray diagram to show the formation or image by a convex lens when an object is placed in front
of the lens between its optical centre and principal focus.
(b) In the above ray diagram mark the object-distance (u) and the image distance (v) with their proper
signs (+ve or –ve as per the new Cartesian sign convention) and state how these distances are related to
the focal length (f) of the convex lens in this case.
(c) Find the power of a convex lens which forms a real, and inverted image of magnification -1 of an
object placed at a distance of 20 cm from its optical centre.
[CBSE Schools 2016-17]

7.
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8.

9.

10.
11.
12.

13.
14.
15.

16.

17.

18.

19.
20.

21.
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(a) In the figure given below mark the angle of prism, angle of deviation for red and violet colour and the
incident ray.
[CBSE Schools 2016-17]
(b) Explain how the components of white light can
be recombined after a prism has separated them.
Explain with the help of figure.
An object is placed at 20 cm from a concave mirror of focal length 10 cm. Find the position and nature of
image formed. Draw ray diagram to explain the formation of image. (not to and nature of image formed.
Draw ray diagram to explain the formation of image. (not to scale).
[CBSE Schools 2016-17]
Define Power of a lens. A lens has a focal length of 50 cm. What is the nature of this lens and it’s power?
[CBSE Schools 2016-17]
State the laws of Refraction and list the factors on which the refractive index of a medium depends.
[CBSE Schools 2016-17]
(a) An object is placed in front of a converging mirror beyond its Centre of Curvature. Draw a ray diagram
to show it’s image formation. Also give one use of such type of a mirror.
[CBSE Schools 2016-17]
(b) A 4.5 cm needle is placed 12 cm away from a convex mirror of focal length 15 cm. Where is the image
formed? Also state the nature of the image and find it’s size.
An object is kept at a finite distance from a concave lens. Draw a ray diagram to show it’s image
formation. Also state the nature of this image.
[CBSE Schools 2016-17]
An object is placed at a distance of 30 cm from a concave lens of focal length 15 cm. List four
characteristics (nature, position, etc.) of the image formed by the lens.
[CBSE Schools 2016-17]
If the image formed by a lens for all positions of an object placed in front of it is always erect and
diminished, what is the nature of this lens? Draw a ray diagram to justify your answer. If the numerical
value of the power of this lens is 10D, what is its focal length in the Cartesian system?
[CBSE Schools 2016-17]
(a) If the image formed by a mirror for all positions of the object placed in front of it is always diminished,
erect and virtual, state the type of the mirror and also draw a ray diagram to justify your answer. Write
one use such mirrors are put to and why.
[CBSE Schools 2016-17]
(b) Define the radius of curvature of spherical mirrors. Find the nature and focal length of a spherical
mirror whose radius of curvature is +24 cm.
Which will have more converging power
[CBSE Schools 2016-17]
(i) A convex lens of focal length 5 cm or
(ii) A convex lens of focal length 10 cm. Illustrate with the help of diagram.
(a) Define refractive index of a transparent medium. What is its unit? Which has higher refractive index,
glass or water?
[CBSE Schools 2016-17]
(b) A ray of light travelling in air enters obliquely into water. Does the light ray bend towards or away
from the normal (with reference to refractive index).
Compare the refraction of light through a rectangular glass slab and a triangular glass prism. Draw
diagrams showing path of light ray in each case.
[CBSE Schools 2016-17]
(a) Write any three differences between concave and convex mirror?
[CBSE Schools 2016-17]
(b) Draw ray diagram to show what happens to a ray of light after reflection from a convex mirror, if it:
(i) is incident parallel to principal axis.
(ii) incident at the pole.
How far should an object be placed from a convex lens of focal length 30 cm to obtain an image on a
screen kept at 40 cm from the lens. Also find the height of the image if the height of the object is 10 cm.
[CBSE Schools 2016-17]
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22. An object of height 3 cm is placed at a distance of 10 cm from a convex mirror of focal length 10 cm.
Find nature, position and size of the image formed.
[CBSE Schools 2016-17]
23. Draw ray diagrams to show image formation by a convex lens for the following positions of the object:
(a) Between focus and centre of curvature (b) Between optical centre and focus
(c) Beyond centre of curvature
[CBSE Schools 2016-17]
24. (a) White relation between u, v, f for lenses and for mirrors where u, v, f are object distance, image
distance and focal length respectively.
(b) The magnification produced by a concave mirror is m = + 5. Write the information about the image
given by this statement.
(c) Draw a ray diagram for the following and show the formation of the images in case of concave mirror
when the object is placed:
(i) Between the pole and focus point
(ii) at the centre of curvature
[CBSE Schools 2016-17]
25. Observe the given ray diagram and answer the following questions:

26.

27.

28.
29.

30.

31.

32.

(a) Complete the ray diagram for image formation by a convex lens.
(b) Mention of the size and nature of image formed in above case.
[CBSE Schools 2016-17]
A 5 cm tall object is placed on the principal axis of a convex lens. Its 2 cm tall image is formed on the
screen placed at a distance of 10 cm from the lens. Calculate the focal length of the lens.
[CBSE Schools 2016-17]
(a) A coin is placed in the beaker. It appears to be raised when water is poured in the beaker. Draw a ray
diagram to explain this observation. Explain the phenomena due to which coin appears to be raised.
(b) Light enters from air into water which has a refractive index of 1.33. Calculate the speed of light in
water. The speed of light in air is 3.0 108 m/s.
[CBSE Schools 2016-17]
The absolute refractive indices of glass and water are 4/3 and 3/2 respectively. If the speed of light in
glass is 2 108 m/s, calculate the speed of light in (i) vacuum, (ii) water.
[CBSE Schools 2015-16]
If the image formed by a mirror for all positions of the object placed in front of it is always erect and
diminished, what type of mirror is it? Draw a ray diagram to justify your answer. Where and why do we
generally use this type of mirror?
[CBSE Schools 2015,16]
What is meant by power of a lens? Define its S.I. unit. You have two lenses A and B of focal lengths +10 cm
and –10 cm respectively. State the nature and power of each lens. Which of the two lenses will form a
virtual and magnified image of an object placed 8 cm from the lens ? Draw a ray diagram to justify your
answer.
[CBSE Schools 2015,16]
One half of a convex lens of focal length 10 cm is covered with a black paper. Can such a lens produce an
image of a complete object placed at a distance of 30 cm from the lens ? Draw a ray diagram to justify
your answer.
[CBSE Schools 2015-16]
A 4 cm tall object is placed perpendicular to the principal axis of a convex lens of focal length 20 cm. The
distance of the object from the lens is 15 cm. Find the nature, position and size of the image.
[CBSE Schools 2015,16]
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33. Draw a ray diagram to show the path of the reflected ray corresponding to an incident ray of light parallel
to the principal axis of a convex mirror and show the angle of incidence and angle of reflection on it.
[CBSE Schools 2015-16]
34. Name the type of mirrors used in the design of solar furnaces. Explain how high temperature is achieved
by this device.
[CBSE Schools 2015-16]
35. (i) It is desired to obtain an erect image of an object, using concave mirror of focal length of 12 cm.
What should be the range of distance of an object placed in front of the mirror? [CBSE Schools 2015-16]
Will the image be smaller or larger than the object. Draw ray diagram to show the formation of image in
this case.

36.

37.
38.

39.

40.

41.

42.

43.

(ii) Where will the image of this object be, if it is placed 24 cm in front of the mirror? Draw ray diagram
for this situation also to justify your answer.
Show the positions of pole, principal focus and the centre of curvature in the above ray diagrams.
Define optical centre of a spherical lens.
[CBSE Schools 2015-16]
A divergent lens has a focal length of 20 cm. At what distance should an object of height 4 cm from the
optical centre of the lens be placed so that its image is formed 10 cm away from the lens. Find the size of
the image also.
Draw a ray diagram to show the formation of image in above situation.
“The magnification produced by a spherical mirror is – 3. List four informations you obtain from this
statement about the mirror/image.
[CBSE Schools 2015-16]
The image of an object formed by a lens is of magnification – 1. If the distance between the object and its
image is 60 cm, what is the focal length of the lens ? If the object is moved 20 cm towards the lens, where
would the image be formed? State reason and also draw a ray diagram in support of your answer.
[CBSE Schools 2015-16]
The image formed by a spherical mirror is real, inverted and is of magnification – 2. If the image is at a
distance of 30 cm from the mirror, where is the object placed? Find the focal length of the mirror. List two
characteristics of the image formed if the object is moved 10 cm towards the mirror.
Define focal length of a divergent lens.
[CBSE Schools 2015-16]
A divergent lens of focal length 30 cm forms the image of an object of size 6 cm on the same side as the
object at a distance of 15 cm from its optical centre. Use lens formula to determine the distance of the
object from the lens and the size of the image formed.
Draw a ray diagram to show the formation of image in the above situation.
[CBSE Schools 2015-16]
Draw a ray diagram to show the path of the reflected ray corresponding to an incident ray of light parallel
to the principal axis of a convex mirror and show the angle of incidence and angle of reflection on it.
[CBSE Schools 2015-16]
(a) A wooden stick is partly immersed obliquely first in water and then in turpentine oil. ; In which
liquid does the stick appear to be bent more? Give reason in support of your answer. Given that the
absolute refractive index of water is 1.33 and that of turpentine is 1.4.
(b) Define absolute refractive index of a medium in terms of velocity of light. How is relative refractive
index different from it?
[CBSE Schools 2015,17]
(a) Define power of lens and 1 dioptre.
[CBSE Schools 2014-15]
(b) What is meant by converging and diverging lens? Explain with the help of figure.
(c) An object 10 cm tall is placed on principal axis of a convex lens. Its 10 cm tall image is formed on the
screen placed 20 cm away from from the lens. Find the focal length.
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44. (a) State Snell's law of refraction.
[CBSE Schools 2014-15]
(b) With respect to air the refractive index of kerosene is 1.44 and that of diamond is 2.42.
Calculate the refractive index of a diamond with respect to kerosene.
45. Draw ray diagram and describe the nature of the image formed by a concave mirror when
the object kept__________________
[CBSE Schools 2015,17]
(a) between pole and focus of the mirror (b) between infinity and center of curvature of the mirror
46. (a) A ray of light AM is incident on a spherical mirror as shown in the diagram. Redraw the diagram and
show the path of reflected ray.
(b) Name the type of mirror which always forms a virtual and diminished image of the object in front of
it. Draw the diagram for the same for an object in front of it at a finite distance. State any one use of it
[CBSE Schools 2014-15]
47. Draw the ray diagram to show refraction when a ray parallel to the principal axis is incident on a concave
lens. Indicate the position of optical center and focus in the diagram.
[CBSE Schools 2015,17]
48. An object is placed at an infinity in front of a converging lens. Tabulate the changes observed in the size of
image formed if die object starts moving from infinity to focus.
[CBSE Schools 2014-15]
49. Draw a ray diagram to show the path of the refraction ray in each of the following cases:
A ray of light incident on a concave lens is
[CBSE Schools 2015,17]
(a) passing through its optical centre.
(b) parallel to its principal axis.
(c) Direction towards its principal focus.
50. (a) Write the laws of refraction.
[CBSE Schools 2014-15]
4
(b) The refractive index of water with respect to air is . What is the refractive index of air with respect
3
to water?
51. An object is placed at a distance of 25 cm away from a converging mirror of focal length 20 cm. Discuss
the effect on the nature and position of the image if the position of the object changes from 25 cm to 15
cm. Justify your answer output using mirror formula.
[CBSE Schools 2014-15]
52. (a)Draw a ray diagram to show the formation of image of an object placed between infinity and the
optical centre of a concave lens.
[CBSE Schools 2014,17]
(b) A concave lens of focal length 15 cm forms an image 10 cm. from the lens. Calculate:
(i) The object distance.
(ii) The nature and magnification of the image formed.
53. A concave mirror has a radius of curvature of 0.4 m. Find the position and size of the image of an object
0.2 m high placed 0.8 m in front of the mirror.
[CBSE Schools 2013-14]
54. (a) A converging lens form a real and inverted image of an object at a distance of 100 cm from it. Where
should an object be placed in front of the lens, so that the size of the image is twice the size of the object?
Also, calculate the power of a lens.
[CBSE Schools 2013-14]
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Chapter Test
Maximum Marks: 30

Maximum Time: 1 hour

1.

Find the focal length of a convex mirror whose radius of curvature is 32 cm.

[1]

2.

What is the power of a concave lens of focal length 25 cm?

[1]

3.

The magnification for a plane mirror is m

[2]

4.

The refractive index of water is 4/3 and of glass is 3/2. What is the refractive index of glass with respect

1. What does this mean?

to water?

[2]

5.

Explain why a straight stick appears to be bent when dipped in water?

[2]

6.

How will you distinguish between a convex and concave lens without touching them?

[2]

7.

For driving a car what type of mirror would you prefer to see the traffic at your back?

[2]

8.

In case of a convex mirror, if the object is moved away from the surface of the mirror, how does the

9.

position and size of image change?

[3]

What are sign conventions? Write the sign conventions used for a lens.

[3]

10. Find the position, nature and size of the image formed by a convex lens of focal length 18 cm of an object
3 cm high placed at a distance 27 cm from it.

[3]

11. What is lateral shift? Explain with the help of a diagram.

[4]

12. A concave lens made of a material of refractive index n1 is kept in a medium of refractive index n2.
A parallel beam of light is incident on the lens. Complete the path of rays of light emerging from the
concave lens if (i) n1 > n2 (ii) n1 = n2 (iii) n1 < n2

[5]

Answers
1. 16 cm

2. –4D

4. 9/8

5. Refraction

7. Convex mirror

10. V=54 cm hi=–6cm.
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