




(A) Main Concepts and Results

• Euclid’s Division Lemma : Given two positive integers a and b, there exist unique
integers q and r satisfying a = bq + r, 0 ≤  r < b.

• Euclid’s Division Algorithm to obtain the HCF of two positive integers, say c and d,
c > d.
Step 1 : Apply Euclid’s division lemma to c and d, to find whole numbers q and r,
such that c = dq + r, 0 ≤  r < d.
Step 2 : If r = 0, d is the HCF of c and d. If r ≠ 0, apply the division lemma to
d and r.
Step 3 : Continue the process till the remainder is zero. The divisor at this stage
will be the required HCF.

• Fundamental Theorem of Arithmetic : Every composite number can be expressed
as a product of primes, and this expression (factorisation) is unique, apart from the
order in which the prime factors occur.

• Let p be a prime number. If p divides a2, then p divides a, where a is a positive
integer.

• 2 , 3 , 5  are irrational numbers.

• The sum or difference of a rational and an irrational number is irrational.

• The product or quotient of a non-zero rational number and an irrational number is
irrational.

• For any two positive integers a and b, HCF (a, b) × LCM (a, b) = a × b.

REAL  NUMBERS
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2 EXEMPLAR PROBLEMS

• Let x = 
p
q ,  p and q are co-prime, be a rational number whose decimal expansion

terminates. Then, the prime factorisation of q is of the form 2m.5 n; m, n are
non-negative integers.

• Let x = 
p
q be a rational number such that the prime factorisation of q is not of the

form 2m.5n; m, n being non-negative integers. Then, x has a non-terminating
repeating decimal expansion.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 : The decimal expansion of the rational number 2
33

2 .5  will

terminate after
(A)  one decimal place (B) two decimal places
(C)  three decimal places (D) more than 3 decimal places
Solution : Answer (B)
Sample Question 2 : Euclid’s division lemma states that for two positive integers a
and b, there exist unique integers q and r such that a = bq + r, where r must satisfy
(A)   1 < r < b (B) 0 < r ≤ b
(C)    0 ≤ r < b (D) 0 < r < b
Solution : Answer (C)

EXERCISE 1.1
Choose the correct answer from the given four options in the following questions:
1. For some integer m, every even integer is of the form

(A) m (B) m + 1
(C) 2m (D) 2m + 1

2. For some integer q, every odd integer is of the form
(A) q (B) q + 1
(C) 2q (D) 2q + 1
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REAL NUMBERS 3

3. n2 – 1 is divisible by 8, if n is
(A) an integer (B) a natural number
(C) an odd integer (D) an even integer

4. If the HCF of 65 and 117 is expressible in the form 65m – 117, then the value of m is
(A) 4 (B) 2
(C) 1 (D) 3

5. The largest number which divides 70 and 125, leaving remainders 5 and 8,
respectively, is

(A) 13 (B) 65
(C) 875 (D) 1750

6. If two positive integers a and b are written as
a = x3y2 and b = xy3; x, y are prime numbers, then HCF (a, b) is
(A) xy (B) xy 2 (C) x 3y 3 (D) x 2y 2

7. If two positive integers p and q can be expressed as
p = ab2 and q = a3b; a, b being prime numbers, then LCM (p, q) is
(A) ab (B) a2b2 (C) a3b2     (D) a3b3

8. The product of a non-zero rational and an irrational number is
(A) always irrational (B) always rational
(C) rational or irrational (D) one

9. The least number that is divisible by all the numbers from 1 to 10 (both inclusive) is
(A) 10 (B) 100 (C) 504 (D) 2520

10. The decimal expansion of the rational number 
14587
1250

 will terminate after:

(A) one decimal place (B) two decimal places
(C) three decimal places (D) four decimal places

(C) Short Answer Questions with Reasoning

Sample Question 1: The values of the remainder r, when a positive integer a is
divided by 3 are 0 and 1 only. Justify your answer.
Solution : No.
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4 EXEMPLAR PROBLEMS

According to Euclid’s division lemma,
a = 3q + r, where 0 ≤  r < 3

and r is an integer. Therefore, the values of r can be 0, 1 or 2.
Sample Question 2: Can the number 6n, n being a natural number, end with the
digit 5? Give reasons.
Solution : No, because 6n = (2 × 3)n = 2n × 3 n, so the only primes in the factorisation
of 6n are 2 and 3, and not 5.
Hence, it cannot end with the digit 5.

EXERCISE 1.2

1. Write whether every positive integer can be of the form 4q + 2, where q is an
integer. Justify your answer.

2. “The product of two consecutive positive integers is divisible by 2”. Is this statement
true or false? Give reasons.

3. “The product of three consecutive positive integers is divisible by 6”. Is this statement
true or false”? Justify your answer.

4. Write whether the square of any positive integer can be of the form 3m + 2, where
m is a natural number. Justify your answer.

5. A positive integer is of the form 3q + 1, q being a natural number. Can you write its
square in any form other than 3m + 1, i.e., 3m or 3m + 2 for some integer m? Justify
your answer.

6. The numbers 525 and 3000 are both divisible only by 3, 5, 15, 25 and 75. What is
HCF (525, 3000)? Justify your answer.

7. Explain why 3 × 5 × 7 + 7 is a composite number.

8. Can two numbers have 18 as their HCF and 380 as their LCM? Give reasons.

9. Without actually performing the long division, find if 
987

10500
 will have terminating

or non-terminating (repeating) decimal expansion. Give reasons for your answer.

10. A rational number in its decimal expansion is 327.7081. What can you say about

the prime factors of q, when this number is expressed in the form 
p
q ? Give reasons.
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REAL NUMBERS 5

(D) Short Answer  Questions
Sample Question 1: Using Euclid’s division algorithm, find which of the following
pairs of numbers are co-prime:

(i) 231, 396         (ii) 847, 2160

Solution : Let us find the HCF of each pair of numbers.

(i) 396 = 231 × 1 + 165

231 = 165 × 1 + 66

165 = 66 × 2 + 33

66 = 33 × 2 + 0

Therefore, HCF = 33. Hence, numbers are not co-prime.

(ii) 2160 = 847 × 2 + 466

847 = 466 × 1 + 381

466 = 381 × 1 + 85

381 = 85 × 4   + 41

85   = 41 × 2   +  3

41   =   3 × 13 +  2

3     =   2 × 1  +  1

2     =   1 × 2  +  0

Therefore, the HCF = 1. Hence, the numbers are co-prime.

Sample Question 2: Show that the square of an odd positive integer is of the form
8m + 1, for some whole number m.

Solution: Any positive odd integer is of the form 2q + 1, where q is a whole number.

Therefore,   (2q + 1)2 = 4q2 + 4q + 1 = 4q (q + 1) + 1,  (1)

                  q  (q + 1) is either 0 or even. So, it is 2m, where m is a whole number.

Therefore,   (2q + 1)2 = 4.2 m + 1 = 8 m + 1.   [From (1)]

Sample Question 3: Prove that 2 3+ is irrational.

Solution : Let us suppose that 2 3+  is rational. Let 2 3+ = a , where a is
rational.
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6 EXEMPLAR PROBLEMS

Therefore, 2 = 3a−

Squaring on both sides, we get

        2 = a2 + 3 – 2 3a

Therefore, 
2 13
2

a
a
+= , which is a contradiction as the right hand side is a rational

number while 3  is irrational. Hence, 2 3+ is irrational.

EXERCISE 1.3
1. Show that the square of any positive integer is either of the form 4q or 4q + 1 for

some integer q.

2. Show that cube of any positive integer is of the form 4m, 4m + 1 or 4m + 3, for
some integer m.

3. Show that the square of any positive integer cannot be of the form 5q + 2 or
5q + 3 for any integer q.

4. Show that the square of any positive integer cannot be of the form 6m + 2 or
6m + 5 for any integer m.

5. Show that the square of any odd integer is of the form 4q + 1, for some integer q.

6. If n is an odd integer, then show that n2 – 1 is divisible by 8.

7. Prove that if x and y are both odd positive integers, then x2 + y2 is even but not
divisible by 4.

8. Use Euclid’s division algorithm to find the HCF of 441, 567, 693.

9. Using Euclid’s division algorithm, find the largest number that divides 1251, 9377
and 15628 leaving remainders 1, 2 and 3, respectively.

10. Prove that 3 5+ is irrational.

11. Show that 12n cannot end with the digit 0 or 5 for any natural number n.

12. On a morning walk, three persons step off together and their steps measure 40 cm,
42 cm  and 45 cm, respectively. What is the minimum distance each should walk so
that each can cover the same distance in complete steps?
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REAL NUMBERS 7

13. Write the denominator of the rational number 
257

5000
 in the form 2m × 5n, where

m, n are non-negative integers. Hence, write its decimal expansion, without actual
division.

14. Prove that p q+ is irrational, where p, q are primes.

(E) Long Answer Questions
Sample Question 1 : Show that the square of an odd positive integer can be of the
form 6q + 1 or 6q + 3 for some integer q.

Solution : We know that any positive integer can be of the form 6m, 6m + 1, 6m + 2,
6m + 3, 6m + 4 or 6m + 5, for some integer m.

Thus, an odd positive integer can be of the form 6m + 1, 6m + 3, or 6m + 5
Thus we have:

(6 m +1)2 = 36 m2 + 12 m + 1 = 6 (6 m2 + 2 m) + 1 = 6 q + 1, q is an integer

(6 m + 3)2 = 36 m2 + 36 m + 9 = 6 (6 m2 + 6 m + 1) + 3 = 6 q + 3, q is an integer

(6 m + 5)2 = 36 m2 + 60 m + 25 = 6 (6 m2 + 10 m + 4) + 1 = 6 q + 1, q is an integer.

Thus, the square of an odd positive integer can be of the form 6q + 1 or 6q + 3.

EXERCISE 1.4

1. Show that the cube of a positive integer of the form 6q + r, q is an integer and
r = 0, 1, 2, 3, 4, 5 is also of the form 6m + r.

2. Prove that one and only one out of n, n + 2 and  n + 4 is divisible by 3, where n is
any positive integer.

3. Prove that one of any three consecutive positive integers must be divisible by 3.

4. For any positive integer n, prove that n3 – n is divisible by 6.

5. Show that one and only one out of n, n + 4, n + 8, n + 12 and n + 16 is divisible
by 5, where n is any positive integer.

[Hint: Any positive integer can be written in the form 5q, 5q+1, 5q+2, 5q+3,
5q+4].
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(A) Main Concepts and Results

• Geometrical meaning of zeroes of a polynomial: The zeroes of a polynomial p(x)
are precisely the x-coordinates of the points where the graph of y = p(x) intersects
the x-axis.

• Relation between the zeroes and coefficients of a polynomial: If α and β are the

zeroes of a quadratic polynomial ax 2 + bx + c, then α + β 
b

–
a

 , αβ 
c
a

  .

• If α, β and γ  are the zeroes of a cubic polynomial ax3 + bx2 + cx + d, then

α+β+γ 
b–
a

 , α β + β γ + γ α 
c
a

  and α β γ 
–d
a

 .

• The division algorithm states that given any polynomial p(x) and any non-zero
polynomial g(x), there are polynomials q(x ) and r(x ) such that
p(x) = g(x) q(x) + r(x), where r(x) = 0 or degree r(x) < degree g(x).

(B) Multiple Choice Questions

Choose the correct answer from the given four options:
Sample Question 1: If one zero of the quadratic polynomial x2 + 3x + k is 2, then the
value of k is

(A) 10 (B) –10 (C) 5            (D)    –5
Solution : Answer (B)

POLYNOMIALS

CHAPTER 2
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POLYNOMIALS 9

Sample Question 2: Given that two of the zeroes of the cubic polynomial
ax3 + bx2 + cx + d are 0, the third zero is

(A)
–b
a (B)

b
a (C)

c
a (D) – d

a
Solution :  Answer (A). [Hint : Because if third zero is α, sum of the zeroes

= α + 0 + 0 =  
–b
a ]

EXERCISE 2.1

Choose the correct answer from the given four options in the following questions:
1. If one of the zeroes of the quadratic polynomial (k–1) x2 + k x + 1 is –3, then the

value of k is

(A)
4
3 (B)

–4
3

(C)
2
3

(D)
–2
3

2. A quadratic polynomial, whose zeroes are –3 and 4, is

(A) x2 – x + 12 (B) x2 + x + 12

(C)
2

– – 6
2 2
x x

(D) 2x2 + 2x –24

3. If the zeroes of the quadratic polynomial x2 + (a + 1) x + b are 2 and –3, then

(A) a = –7, b = –1 (B) a = 5, b = –1
(C) a = 2, b = – 6 (D) a = 0, b = – 6

4. The number of polynomials having zeroes as –2 and 5 is
(A) 1 (B) 2 (C) 3 (D)   more than 3

5. Given that one of the zeroes of the cubic polynomial ax 3 + bx2 + cx + d is zero, the
product of the other two zeroes is

(A) –
c
a

(B)
c
a

(C) 0 (D)  –
b
a

6. If one of the zeroes of the cubic polynomial x3 + ax 2 + bx  + c is –1, then the
product of the other two zeroes is
(A) b – a + 1 (B)  b – a – 1 (C)  a – b + 1   (D)  a – b –1
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10 EXEMPLAR PROBLEMS

7. The zeroes of the quadratic polynomial x2 + 99x + 127 are
(A)    both positive (B) both negative
(C)    one positive and one negative (D) both equal

8. The zeroes of the quadratic polynomial x2 + kx + k, k ≠ 0,
(A) cannot both be positive (B) cannot both be negative
(C) are always unequal (D) are always equal

9. If the zeroes of the quadratic polynomial ax2 + bx  + c, c ≠ 0 are equal, then
(A) c and a have opposite signs (B) c and b have opposite signs
(C) c and a have the same sign (D) c and b have the same sign

10. If one of the zeroes of a quadratic polynomial of the form x2+ax + b is the negative
of the other, then it
(A) has no linear term and the constant term is negative.
(B) has no linear term and the constant term is positive.
(C) can have a linear term but the constant term is negative.
(D) can have a linear term but the constant term is positive.

11. Which of the following is not the graph of a quadratic polynomial?

(A)       (B)       

(C)        (D)
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POLYNOMIALS 11

(C) Short Answer Questions with Reasoning
Sample Question 1: Can x – 1 be the remainder on division of a polynomial p (x) by
2x + 3? Justify your answer.
Solution : No, since degree (x – 1) = 1 = degree (2x + 3).
Sample Question 2: Is the following statement True or False? Justify your answer.
If the zeroes of a quadratic polynomial ax2 + bx + c are both negative, then a, b and c
all have the same sign.

Solution : True, because – b
a

 = sum of the zeroes < 0, so that 
b
a  > 0. Also the product

of the zeroes = 
c
a  > 0.

EXERCISE 2.2
1. Answer the following and justify:

(i) Can x2 – 1 be the quotient on division of x6 + 2x3 + x – 1 by a polynomial
in x of degree 5?

(ii) What will the quotient and remainder be on division of ax 2 + bx  + c by
px3 + qx2 + rx + s, p ≠ 0?

(iii) If on division of a polynomial p (x) by a polynomial g (x), the quotient
is zero, what is the relation between the degrees of p (x) and g (x)?

(iv) If on division of a non-zero polynomial p (x) by a polynomial g (x),  the
remainder is zero, what is the relation between the degrees of p (x)
and g (x)?

(v) Can the quadratic polynomial x2 + kx + k have equal zeroes for some
odd integer k > 1?

2. Are the following statements ‘True’ or ‘False’? Justify your answers.
(i) If the zeroes of a quadratic polynomial ax2 + bx + c are both positive,

then a, b and c all have the same sign.
(ii) If the graph of a polynomial intersects the x-axis at only one point, it

cannot be a quadratic polynomial.
(iii) If the graph of a polynomial intersects the x-axis at exactly two points,

it need not be a quadratic polynomial.
(iv) If two of the zeroes of a cubic polynomial are zero, then it does not

have linear and constant terms.
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12 EXEMPLAR PROBLEMS

(v) If all the zeroes of a cubic polynomial are negative, then all the
coefficients and the constant term of the polynomial have the same
sign.

(vi) If all three zeroes of a cubic polynomial x3 + ax 2 – bx + c are positive,
then at least one of a, b and c is non-negative.

(vii) The only value of k for which the quadratic polynomial kx2 + x + k has

equal zeros is 
1
2

(D) Short Answer Questions

Sample Question 1:Find the zeroes of the polynomial x2 + 
1
6

x  – 2, and verify the

relation between  the coefficients and the zeroes of the polynomial.

Solution : x2 + 
1
6

x  –  2 = 
1
6  (6x2 + x – 12) = 

1
6  [6x2 + 9x – 8x – 12]

         = 
1
6  [3x (2x + 3) – 4 (2x + 3)] = 

1
6  (3x – 4) (2x + 3)

Hence, 
4
3

 and 
3

–
2

 are the zeroes of the given polynomial.

The given polynomial is x2 + 
1
6

x – 2.  

The sum of zeroes = 
4
3 + 

3 –1
–

2 6
       = – 2

Coefficient of 
Coefficient of  

x
x and

the product of zeroes = 
4 –3 – 2
3 2

         = 2
Constant term

Coefficient of  x

EXERCISE 2.3

Find the zeroes of the following polynomials by factorisation method and verify the
relations between the zeroes and the coefficients of the polynomials:

1.   4x2 – 3x – 1 2. 3x2 + 4x – 4
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POLYNOMIALS 13

3. 5t2 + 12t  + 7 4. t3 – 2t2 – 15t

5. 2x2 + 
7
2

x  + 
3
4 6. 4x2 + 5 2 x  – 3

7. 2s2 – (1 + 2 2 )s + 2 8. v2 + 4 3 v  – 15

9. y2 + 
3

5
2

y  – 5 10. 7y2 – 
11
3

y  – 
2
3

(E) Long Answer Questions

Sample Question 1: Find a quadratic polynomial, the sum and product of whose

zeroes are 2 and 
3–
2 ,  respectively. Also find  its zeroes.

Solution : A quadratic polynomial, the sum and product of whose zeroes are

2 and 
3

–
2

 is x2 – 2 x  
3

–
2

x2 – 2 x  
3

–
2

 = 
1
2

 [2x2 – 2 2 x – 3]

= 
1
2

 [2x2 + 2 x – 3 2x  – 3]

= 
1
2

 [ 2 x ( 2 x + 1) – 3 ( 2 x + 1)]

= 
1
2

 [ 2 x + 1] [ 2 x – 3]

Hence, the zeroes are 
1

–
2

 and 
3
2

.

Sample Question 2: If the remainder on division of x3 + 2x2 + kx +3 by x – 3 is 21,
find the quotient and the value of k. Hence, find the zeroes of the cubic polynomial
x3 + 2x2 + kx – 18.
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14 EXEMPLAR PROBLEMS

Solution : Let p(x) =  x 3 + 2x2 + kx + 3
Then,  p(3) = 33 + 2 × 32 + 3k + 3 = 21
i.e.,      3k = –27
i.e.,        k = –9
Hence, the given polynomial will become x3 + 2x2 – 9x + 3.
Now, x – 3) x3 + 2x2 – 9x +3(x2 + 5x +6

        x3 – 3x2

    5x2 – 9x +3
   5x2 – 15x

6x + 3
6x – 18
         21

So,         x 3 + 2x2 – 9x + 3   = (x2 + 5x + 6) (x – 3) + 21

i.e.,        x3 + 2x2 – 9x – 18 = (x – 3) (x2 + 5x + 6)

                                         = (x – 3) (x + 2) (x + 3)
So, the zeroes of 3 22 –18x x kx+ + are 3, – 2, – 3.

EXERCISE 2.4

1. For each of the following, find a quadratic polynomial whose sum and product
respectively of the zeroes are as given. Also find the zeroes of these polynomials
by factorisation.

(i)  
–8
3 ,  

4
3 (ii)  

21
8 ,  

5
16

(iii)  –2 3, –9 (iv)  
–3

2 5 ,  
1

–
2

2. Given that the zeroes of the cubic polynomial x3 – 6x2 + 3x + 10 are of the form a,
a + b , a + 2b for some real numbers a and b, find the values of a and b as well as
the zeroes of the given polynomial.
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POLYNOMIALS 15

3. Given that 2  is a zero of the cubic polynomial 6x3 + 2  x2 – 10x – 4 2 , find
its other two zeroes.

4. Find k so that x2 + 2x + k is a factor of 2x4 + x3 – 14  x2 + 5x + 6. Also find all the
zeroes of the two polynomials.

5. Given that x – 5  is a factor of the cubic polynomial x3 – 3 25x  + 13x – 3 5 ,
find all the zeroes of the polynomial.

6. For which values of a and b, are the zeroes of q(x) = x3 + 2x2 + a also the zeroes
of the polynomial p(x) = x5 – x4 – 4x3 + 3x2 + 3x + b? Which zeroes of  p(x) are
not the zeroes of q(x)?
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Multiple Choice Questions

1. Which of the following can make a parallel beam of light when
light  from a  point source is incident on it?

(a) Concave mirror as well as convex lens
(b) Convex mirror as well as concave lens

(c) Two plane mirrors placed at 90° to each other

(d) Concave mirror as well as concave lens

2. A 10 mm long awl pin is placed vertically in front of a concave
mirror. A 5 mm long image of the awl pin is formed at 30 cm in
front of the mirror. The focal length of this mirror is

(a) – 30 cm (b) – 20 cm

(c) – 40 cm (d) – 60 cm

3. Under which of the following conditions a concave mirror can form
an image  larger than the actual object?

(a) When the object is kept at a distance equal to its radius of
curvature

(b) When object is kept at a distance less than its focal length

(c) When object is placed between the focus and centre of curvature

(d) When object is kept at a distance greater than its radius of
curvature

4. Figure 10.1 shows a ray of light as it travels from
medium A to medium B. Refractive index of the
medium B relative to medium A is

(a) 3/ 2

(b) 2/ 3

(c) 1/ 2

(d) 2

Light – Reflection and
Refraction

10CHAPTER

Fig. 10.1
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Fig. 10.2

5. A light ray enters from medium A to medium
B as shown in Figure 10.2. The refractive
index of medium B relative to A will be

(a) greater than unity

(b) less than unity

(c) equal to unity

(d) zero

6. Beams of light are incident through the holes
A and B and emerge out of box through the
holes C and D respectively as shown in the
Figure10.3. Which of the following could be
inside the box?

(a) A rectangular glass slab

(b) A convex lens

(c) A concave lens

(d) A prism

7. A beam of light is incident
through the holes on side A and
emerges out of the holes on the
other face of the box as shown in
the Figure 10.4. Which of the
following could be inside the box?

(a) Concave lens

(b) Rectangular glass slab

(c) Prism

(d) Convex lens

8. Which of the following statements is true?

(a) A convex lens has  4 dioptre power having a focal length 0.25 m

(b) A convex lens has –4 dioptre power having a focal length 0.25 m

(c) A concave lens has 4 dioptre power having a focal length 0.25 m

(d) A concave lens has –4 dioptre power having a focal length 0.25 m

Fig. 10.3

Fig. 10.4
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9. Magnification produced by a rear view mirror fitted in vehicles

(a) is less than one

(b) is more than one

(c) is equal to one

(d) can be more than or less than one depending upon the position
of the object in front of it

10. Rays from Sun converge at a point 15 cm in front of a concave
mirror. Where should an object be placed so that size of its image
is equal to the size of the object?

(a) 15 cm in front of the mirror

(b) 30 cm in front of the mirror

(c) between 15 cm and 30 cm in front of the mirror

(d) more than 30 cm in front of the mirror

11. A full length image of a distant tall building can definitely be
seen by using

(a) a concave mirror

(b) a convex mirror

(c) a plane mirror

(d) both concave as well as plane mirror

12. In torches, search lights and headlights of vehicles the bulb is
placed

(a) between the pole and the focus of the reflector

(b) very near to the focus of the reflector

(c) between the focus and centre of curvature of the reflector

(d) at the centre of curvature of the reflector

13. The laws of reflection hold good for

(a) plane mirror only

(b) concave mirror only

(c) convex mirror only

(d) all mirrors irrespective of their shape

Fig. 10.5

14. The path of a ray of light coming from air
passing through a rectangular glass slab
traced by four students are shown as A,
B, C and D in Figure 10.5. Which one of
them is correct?

(a) A

(b) B

(c) C

(d) D



EXEMPLAR PROBLEMS – SCIENCE82

Fig. A Fig. B

Fig. C Fig. D

Fig. B

Fig. D

15. You are given water, mustard oil, glycerine and kerosene. In which
of these media a ray of light incident obliquely at same angle would
bend the most?

(a) Kerosene

(b) Water

(c) Mustard oil

(d) Glycerine

16. Which of the following ray diagrams is correct for the ray of light
incident on a concave mirror as shown in Figure 10.6?

(a) Fig. A

(b) Fig. B

(c) Fig. C

(d) Fig. D

17. Which of the following ray diagrams is correct for the ray of light
incident on a lens shown in Fig. 10.7?

Fig. 10.7 Fig. A

Fig. C

(a) Fig. A.

(b) Fig. B.

(c) Fig. C.

(d) Fig. D.

Fig. 10.6
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18. A child is standing in front of a magic mirror. She finds the image
of her head bigger, the middle portion of her body  of the same size
and that of the legs smaller. The following is the order of
combinations for the magic mirror from the top.

(a) Plane, convex and concave

(b) Convex, concave and plane

(c) Concave, plane and convex

(d) Convex, plane and concave

19. In which of the following, the image of an object placed at infinity
will be highly diminished and point sized?

(a) Concave mirror only

(b) Convex mirror only

(c) Convex lens only

(d) Concave mirror, convex mirror, concave lens and convex lens

Short Answer Questions

20. Identify the device used as a spherical mirror or lens in following
cases, when the image formed is  virtual and erect in each case.

(a) Object is placed between device and its focus, image formed is
enlarged and behind it.

(b) Object is placed between the focus and device, image formed
is enlarged and on the same side as that of the object.

(c) Object is placed between infinity and device, image formed is
diminished and between focus and optical centre on the same
side as that of the object.

(d) Object is placed between infinity and device, image formed is
diminished and between pole and focus, behind it.

21. Why does a light ray incident on a rectangular glass slab immersed
in any medium emerges parallel to itself? Explain using a diagram.

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

23. How is the  refractive index of a medium related to the speed of
light? Obtain an expression for refractive index of a medium with
respect to another in terms of speed of light in these two media?

24. 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.
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25. A convex lens of focal length 20 cm can produce a magnified virtual
as well as real image. Is this  a correct statement? If yes, where
shall  the object be placed in each case for obtaining these images?

26. Sudha finds out that the sharp image of the window pane of her
science laboratory is formed at a distance of  15 cm from the lens.
She now tries to focus the building visible to her outside the window
instead of the window pane without disturbing the lens. In which
direction will  she move the screen to obtain a sharp image of the
building? What is the approximate focal length of this lens?

27. How are power and focal length of a lens related? You are provided
with two lenses of focal length 20 cm and 40 cm respectively. Which
lens will you use to obtain more convergent light?

28. Under what condition in an arrangement of two plane mirrors,
incident ray and reflected ray will always be parallel to each other,
whatever may be angle of incidence. Show the same with the help
of diagram.

29. Draw a ray diagram showing the path of rays of light when it enters
with oblique incidence (i)  from air into water; (ii) from water into air.

Long Answer Questions

30. Draw ray diagrams showing the image formation by a concave
mirror when an object is placed

(a) between pole and focus of the mirror

(b) between focus and centre of curvature of the mirror

(c) at centre of curvature of the mirror

(d) a little beyond centre of curvature of the mirror

(e) at infinity

31. Draw ray diagrams showing the image formation by a convex lens
when an object is placed

(a) between optical centre and focus of the lens

(b) between focus and twice the focal length of the lens

(c) at twice the focal length of the lens

(d) at infinity

(e) at the focus of the lens

32. Write laws of refraction. Explain the same with the help of ray
diagram, when a ray of light passes through a rectangular glass
slab.
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33. Draw ray diagrams showing the image formation by a concave
lens when an object is placed

(a) at the focus of the lens

(b) between focus and twice the focal length of the lens

(c) beyond twice the focal length of the lens

34. Draw ray diagrams showing the image formation by a convex
mirror when an object is placed

(a) at infinity

(b) at finite distance from the mirror

35. The image of a candle flame formed by a lens is obtained on a
screen placed on the other side of the lens. If the image is three
times the size of the flame and the distance between lens and
image is 80 cm, at what distance should the candle be placed
from the lens? What is the nature of the image at a distance of
80 cm and the lens?

36. Size of image of an object by a mirror having a focal length of 20
cm is observed to be reduced to 1/3rd of its size. At what distance
the object has been placed from the mirror? What is the nature of
the image and the mirror?

37. Define power of a lens. What is its unit? One student uses a lens of
focal length 50 cm and another of –50 cm. What is the nature of
the lens and its power used by each of them?

38. A student focussed the image of a candle flame on a white screen
using a convex lens. He noted down the position of the candle
screen and the lens as under

Position of candle =  12.0 cm

Position of convex lens =  50.0 cm

Position of the screen =  88.0 cm

(i) What is the focal length of the convex lens?

(ii) Where will the image be formed if he shifts the candle towards
the lens at a position of 31.0 cm?

(iii) What will be the nature of the image formed if he further shifts
the candle towards the lens?

(iv) Draw a ray diagram to show the formation of the image in case
(iii) as said above.
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