
EXERCISE 6.2

Evaluate:       (i)8! (ii) 6!                    (iii)  8! - 6! (iv) (8 - 6)!

Solution :

i. 8! = 8 𝑥 7 𝑥 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1 = 40,320.

𝑖𝑖. 6! = 8 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1 = 720

𝑖𝑖𝑖. 8! − 6! = 8 𝑥 7 𝑥 6! − 6!
= 6! 8 𝑥 7 − 1
= 6! 56 − 1
= 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1 𝑥 55
= 39,600

𝑖𝑣 8 − 6 ! = 2! = 2 𝑥 1 = 2



2. Compute:   i. 
12!

6!
ii. 

12

6
! iii. (3 x 2)!      Iv) 3! 𝑥 2!

Solution: 

𝑖)
12!

6!
=
12 𝑥 11 𝑥 10 𝑥 9 𝑥 8 𝑥 7 𝑥 6!

6!
= 6,65,280

𝑖𝑖)
12

6
! = 2! = 2 𝑥 1 = 2

𝑖𝑖𝑖) 3 𝑥 2 ! = 6! = 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1 = 720

𝑖𝑣) 3! 𝑥 2! = 3 𝑥 2 𝑥 1 𝑥 2 𝑥 1 = 12



3. Compute:

i.
9!

3! 6!
𝑖𝑖.
6! − 4!

4!
𝑖𝑖𝑖.

8!

6! − 4!
𝑖𝑣.

8!

6 − 4 !

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:

𝑖.
9!

3! 6!
=

9 𝑥 8 𝑥 7 𝑥 6!

3 𝑥 2 𝑥 1 𝑥 6!
= 84

𝑖𝑖.
6! − 4!

4!
=
6 𝑥 5 𝑥 4! − 4!

4!
=
4! 6 𝑥 5 − 1

4!
= 29

𝑖𝑖𝑖.
8!

6! − 4!
=
8 𝑥 7 𝑥 6 𝑥 5 𝑥 4!

6 𝑥 5 𝑥 4! − 4!
=
1680

29

𝑖𝑣.
8!

6 − 4 !
=
8 𝑥7 𝑥 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2!

2!
= 20160



4. Write in terms of factorials

i. 5 𝑥 6 𝑥 7 𝑥 8 𝑥 9 𝑥 10
ii. 3 𝑥 6 𝑥 9 𝑥 12 𝑥 15
iii. 6 𝑥 7 𝑥 8 𝑥 9
iv. 5 𝑥 10 𝑥 15 𝑥 20 𝑥 25

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑖. 5 𝑥 6 𝑥 7 𝑥 8 𝑥 9 𝑥 10 = 10 𝑥 9 𝑥 8 𝑥 7 𝑥 6 𝑥 5
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑎𝑛𝑑 𝐷𝑖𝑣𝑖𝑑𝑖𝑛𝑔 𝑏𝑦 4!, 𝑤𝑒 𝑔𝑒𝑡

=
10 𝑥 9 𝑥 8 𝑥 7 𝑥 6 𝑥 5 𝑥 4!

4!

=
10 𝑥 9 𝑥 8 𝑥 7 𝑥 6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1

4!

=
10!

4!

ii. 3 𝑥 6 𝑥 9 𝑥 12 𝑥 15 =
3 𝑥 3 𝑥 2 𝑥 3 𝑥 3 𝑥 3 𝑥 4 𝑥 3 𝑥5

= 35 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1
= 35 5!

𝑖𝑖𝑖. 6 𝑥 7 𝑥 8 𝑥 9 = 9 𝑥 8 𝑥 7 𝑥 6
𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑎𝑛𝑑 𝐷𝑖𝑣𝑖𝑑𝑖𝑛𝑔 𝑏𝑦 5!, 𝑤𝑒 𝑔𝑒𝑡

=
9 𝑥 8 𝑥 7 𝑥 6 𝑥 5!

5!

=
9!

5!

𝑖𝑣. 5 𝑥 10 𝑥 15 𝑥 20 𝑥 25
= 5 𝑥 1 𝑥 5 𝑥 2 𝑥 5 𝑥 3 𝑥 5 𝑥 4 𝑥 5 𝑥 5
= 55 𝑥 (5!)



Solution :

i) When n = 8,  r = 6
𝑛!

𝑟! 𝑛 − 𝑟 !
=

8!

6! 8 − 6 !

=
8 𝑥 7 𝑥 6!

6! 𝑥 2!

=
8 𝑥 7

2 𝑥 1

= 28

5. Evaluate : 
𝑛!

𝑟! 𝑛−𝑟 !
for (i) 𝑛 = 8, 𝑟 = 6 (ii) 𝑛 = 12, 𝑟 = 12

Solution :

ii) When n = 12,  r = 12
𝑛!

𝑟! 𝑛 − 𝑟 !
=

12!

12! 12 − 12 !

=
12!

12! 𝑥 0!

= 0!

= 1



𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:

𝑖.
𝑛

8!
=

3

6!
+

1

4!

∴
𝑛

8!
=

3

6!
+

6 𝑥 5

6 𝑥 5 𝑥 4!

∴
𝑛

8!
=

3

6!
+
30

6!

∴
𝑛

8 𝑥 7 𝑥 6!
=
33

6!

∴
𝑛

56
= 33

∴ 𝑛 = 56 𝑥 33 = 1848

6. Find n if,

𝑖.
𝑛

8!
=

3

6!
+

1

4!
𝑖𝑖.

𝑛

6!
=

4

8!
+

3

6!
𝑖𝑖𝑖.

1

𝑛!
=

1

4!
−

4

5!

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:

𝑖.
𝑛

6!
=

4

8!
+

3

6!

∴
𝑛

6!
−

3

6!
=

4

8!

∴
𝑛 − 3!

6!
=

4

8 𝑥 7 𝑥 6!

∴ 𝑛 − 3 =
4

8 𝑥 7

∴ 𝑛 − 3 =
1

14

∴ 𝑛 =
1

14
+ 3

∴ 𝑛 =
43

14

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:

𝑖𝑖𝑖.
1

𝑛!
=

1

4!
−

4

5!

∴
1

𝑛!
=

5

5 𝑥 4!
−

4

5!

∴
1

𝑛!
=

5

5!
−

4

5!

∴
1

𝑛!
=

1

5!
∴ 𝑛! = 5!
∴ 𝑛 = 5



7. 𝐹𝑖𝑛𝑑 𝑛, 𝑖𝑓
𝑖. 𝑛 + 1 ! = 42 𝑥 𝑛 − 1 ! 𝑖𝑖. 𝑛 + 3 ! = 110 𝑥 𝑛 + 1 !

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑛 + 1 ! = 42 𝑛 − 1
∴ 𝑛 + 1 𝑛 𝑛 − 1 ! = 42 𝑛 − 1 !
∴ 𝑛2 + 𝑛 = 42
∴ 𝑛 𝑛 + 1 = 6 𝑥 7
Comparing on both side, we get

∴ 𝑛 = 6

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛:
𝑛 + 3 ! = 110 𝑥 𝑛 − 1 !
∴ 𝑛 + 3 𝑛 + 2 (𝑛 + 1)!
= 110 𝑛 + 1 !
∴ 𝑛 + 3 𝑛 + 2 = 11 (10)
Comparing on both side, we get

∴ 𝑛 + 3 = 11
∴ 𝑛 = 8



8. 𝐹𝑖𝑛𝑑 𝑛, 𝑖𝑓 ∶

𝑖.
𝑛!

3! 𝑛 − 3 !
:

𝑛!

5! 𝑛 − 5 !
= 5: 3 𝑖𝑖.

𝑛!

3! 𝑛 − 5 !
:

𝑛!

5! 𝑛 − 7 !
= 10: 3

Solution:

𝑖.
𝑛!

3! 𝑛 − 3 !
:

𝑛!

5! 𝑛 − 5 !
= 5: 3

∴
𝑛!

3! 𝑛 − 3 !
𝑥
5! 𝑛 − 5 !

𝑛!
=
5

3

∴
𝑛!

3! 𝑛 − 3 𝑛 − 4 𝑛 − 5 !
𝑥
5 𝑥 4 𝑥 3! 𝑛 − 5 !

𝑛!

=
5

3

∴
5 𝑥 4

(𝑛 − 3)(𝑛 − 4)
=
5

3
∴ 12 = 𝑛 − 3 𝑛 − 4
∴ 𝑛 − 3 𝑛 − 4 = 4 𝑥 3
Comparing on both , we get

𝑛 − 3 = 4
∴ 𝑛 = 7

Solution:

𝑖𝑖.
𝑛!

3! 𝑛 − 5 !
:

𝑛!

5! 𝑛 − 7 !
= 10: 3

∴
𝑛!

3! 𝑛 − 5 !
𝑥
5! 𝑛 − 7 !

𝑛!
=
10

3

∴
𝑛!

3! 𝑛 − 5 𝑛 − 6 𝑛 − 7 !
𝑥
5 𝑥 4 𝑥 3! 𝑛 − 7 !

𝑛!
=
10

3

∴
5 𝑥 4

(𝑛 − 5)(𝑛 − 6)
=
10

3
∴ 𝑛 − 5 𝑛 − 6 = 3 𝑥 2
Comparing on both , we get

𝑛 − 5 = 3
∴ 𝑛 = 8



9. 𝐹𝑖𝑛𝑑 𝑛, 𝑖𝑓:

𝑖.
17 − 𝑛 !

14 − 𝑛 !
= 5! 𝑖𝑖.

15 − 𝑛 !

13 − 𝑛 !
= 12

Solution:

𝑖.
17 − 𝑛 !

14 − 𝑛 !
= 5!

∴
17 − 𝑛 16 − 𝑛 15 − 𝑛 14 − 𝑛 !

14 − 𝑛 !
= 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1

∴ 17 − 𝑛 16 − 𝑛 15 − 𝑛 = 6 𝑥 5 𝑥 4

Comparing on both sides, we get

17 − 𝑛 = 6

∴ 𝑛 = 11

Solution:

𝑖𝑖.
15 − 𝑛 !

13 − 𝑛 !
= 12

∴
15 − 𝑛 14 − 𝑛 13 − 𝑛

13 − 𝑛 !
= 12

∴ 15 − 𝑛 14 − 𝑛 = 4 𝑥 3

Comparing on both sides, we get

15 − 𝑛 = 4

∴ 𝑛 = 11



10. Find n if

2𝑛 !

7! 2𝑛 − 7 !
:

𝑛!

4! 𝑛 − 4 !
= 24: 1

Solution :
2𝑛 !

7! 2𝑛 − 7 !
:

𝑛!

4! 𝑛 − 4 !
= 24: 1

∴
2𝑛 !

7! 2𝑛 − 7 !
:

𝑛!

4! 𝑛 − 4 !
= 24: 1

∴
2𝑛 2𝑛 − 1 2𝑛 − 2 2𝑛 − 3 2𝑛 − 4 2𝑛 − 5 2𝑛 − 6 2𝑛 − 7 !

7𝑥 6 𝑥 5 𝑥 4! 2𝑛 − 7 !
𝑥

4! 𝑛 − 4 !

𝑛 𝑛 − 1 𝑛 − 2 𝑛 − 3 𝑛 − 4 !
= 24

∴
2𝑛 2𝑛 − 1 2𝑛 − 2 2𝑛 − 3 2𝑛 − 4 2𝑛 − 5 2𝑛 − 6

7 𝑥 6 𝑥 5
𝑥

1

𝑛 𝑛 − 1 𝑛 − 2 𝑛 − 3
= 24

∴
16 2𝑛 − 1 2𝑛 − 3 2𝑛 − 5

7 𝑥 6 𝑥 5
= 24

∴ 2𝑛 − 1 2𝑛 − 3 2𝑛 − 5 =
24 𝑥 7 𝑥 6 𝑥 5

16

∴ 2𝑛 − 1 2𝑛 − 3 2𝑛 − 5 = 9 𝑥 7 𝑥 5
Comparing both the sides, we get

2𝑛 − 1 = 9
∴ 𝑛 = 5



11. Show that : (Question has been modified)
𝑛!

𝑟! 𝑛 − 𝑟 !
+

𝑛!

𝑟 − 1 ! 𝑛 − 𝑟 + 1 !
=

𝑛 + 1 !

𝑟! 𝑛 − 𝑟 + 1 !

Solution: 

𝐿. 𝐻. 𝑆 =
𝑛!

𝑟! 𝑛 − 𝑟 !
+

𝑛!

𝑟 − 1 ! 𝑛 − 𝑟 + 1 !

=
𝑛!

𝑟 𝑟 − 1 ! 𝑛 − 𝑟 !
+

𝑛!

𝑟 − 1 ! 𝑛 − 𝑟 + 1 (𝑛 − 𝑟)!

=
𝑛!

𝑟 − 1 ! 𝑛 − 𝑟 !

1

𝑟
+

1

𝑛 − 𝑟 + 1

=
𝑛!

𝑟 − 1 ! 𝑛 − 𝑟 !

𝑛 − 𝑟 + 1 + 𝑟

𝑟(𝑛 − 𝑟 + 1)

=
𝑛 + 1 𝑛!

𝑟 𝑟 − 1 ! 𝑛 − 𝑟 + 1 𝑛 − 𝑟 !

=
𝑛 + 1 !

𝑟! 𝑛 − 𝑟 + 1

= 𝑅.𝐻. 𝑆



12. Show that : 
9!

3! 6!
+

9!

4! 5!
=

10!

4! 6!

Solution: 

L. H. S =
9!

3! 6!
+

9!

4! 5!

=
9!

3! x6x5!
+

9!

4x3! x5!

=
9!

3! 5!

1

6
+
1

4

=
9!

3! 5!

4 + 6

6 x 4

=
10 x 9!

6 𝑥 5! 𝑥 4 𝑥 3!

=
10!

6! 4!
= 𝑅.𝐻. 𝑆



13. Find the value of :

i.
8! + 5(4!)

4! − 12
𝑖𝑖.

5 26! + (27!)

4 27! − 8(26!)
Solution:

i.
8! + 5(4!)

4! − 12

=
8!+5!

4 𝑥 3 𝑥 2 −12

=
8 𝑥 7 𝑥 6 𝑥 5! + 5!

24 − 12

=
5! (8 𝑥 7 𝑥 6 + 1)

12

=
5 𝑥 4 𝑥 3 𝑥 2 𝑥 1(336 + 1)

12

= 5 𝑥 2 𝑥 337

= 3370

Solution:

𝑖𝑖.
5 26! + (27!)

4 27! − 8(26!)

=
5 26! + (27 𝑥 26!)

4 27 𝑥 26! − 8(26!)

=
26! (5 + 27)

4 26! (27 − 2)

=
32

4 (25)

=
8

25



14. Show that
2𝑛 !

𝑛!
= 2𝑛 2𝑛 − 1 2𝑛 − 3 …5.3.1

Solution:

L. H. S =
2𝑛 !

𝑛!

=
2𝑛 2𝑛 − 1 2𝑛 − 2 2𝑛 − 3 2𝑛 − 4 …6 𝑥 5 𝑥 4 𝑥 3 𝑥 2 𝑥 1

𝑛!

=
2𝑛 2𝑛 − 1 2 𝑛 − 1 2𝑛 − 3 2 𝑛 − 2 … 2 𝑥 3 𝑥 5 𝑥 2 𝑥 2 𝑥 3 𝑥 2 𝑥 1 𝑥 1

𝑛!

=
2𝑛 𝑛 𝑛 − 1 𝑛 − 2 3.2.1 [ 2𝑛 − 1 2𝑛 − 3 …5.3.1]

𝑛!

=
2𝑛 𝑛! 2𝑛 − 1 2𝑛 − 3 …5.3.1

𝑛!

= 2𝑛 2𝑛 − 1 2𝑛 − 3 …5.3.1

= 𝑅.𝐻. 𝑆


