
271 Answers

ANSWERS
Exercise 7.1

 (1) (i)  
1 9 251
0 4 162

 
 
 

  (ii) 
1 5 9 13

1 2 2 6 10
4

5 1 3 7

 
 
 
  

   (2) 12, 3, ,1
2

π± − −   

 (3) 5 (4) 
15 10 8 12 2 161 1,

10 5 5 8 4 133 3
A B

− − − −   
= =   − −   

 

 (5) 4 1 4
0 1

a
A  

=  
 

  (6) (ii) 2 ,
3

n nπα π= ± ∈   (7) 1x =

 (9) 2k =   (12) I−   (14) 
1 2
2 0

A
− 

=  
 

  (16) 3 4×

 (18) 
1 3
2 12
5 0

A
 
 =  
 − 

 (19) 2, 1x y= − = −  (20) (i) x = 3

1

3    (ii) p q r� � � � �2 0 3, ,  

 (21) 
0 1 2
1 0 1
2 1 0

A
− − 

 = − 
  

 ,  skew-symmetric        (24) Pack I - ` 180, Pack II - ` 340, Pack III - ` 480

Exercise 7.2

 (10) 0 (13) 0 (15) (i) 0   (ii) 0 (16) 4 
 (17) 81−   (18)  (19)  –1, 2 (21) 7 

Exercise 7.3

 (3) 0 (multiplicity 2), ( )x x a b c= = − + +   (5) 0(multiplicity 2), 12x x= = −  

Exercise 7.4

 (1) 2.5 sq.units  (2) 1,7k = −  (3) (i) singular   (ii) non-singular   (iii) singular 

 (4) (i) 6
7

a = −   (ii) 49
8

b =   (5) 1
2

  (6) 6

Exercise 7.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 1 1 2 2 2 4 4 2 4 2 4 3 2 4

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
3 3 4 1 3 2 3 3 1 2

Exercise 8.1
 (7) Other sides  and other diagonal

      b a a a b b a− − − −, , 2
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272XI - Mathematics

Exercise 8.2

 (1) (i)  Not direction cosines   (ii) direction cosines     (iii) Not direction cosines

 (2) (i) 1 2 3, ,
14 14 14

 
  

  (ii) 3 1 3, ,
19 19 19

− 
  

  (iii) (0, 0, 1)

 (3) (i) 3 4 8, , , (3, 4,8)
89 89 89

−  −  
 (ii) 3 1 1, , , (3,1,1)

11 11 11
 
  

  (iii) (0, 1, 0) and (0, 1, 0) (iv) 5 3 48, ,  and (5, 3 48)
2338 2338 2338

− −  − −  
 

  (v) 3 4 3, ,  and (3,4, 3)
34 34 34

−  −  
 (vi) 1 1,0,  and  (1,0, 1)

2 2
−  −  

 

 (4)  2 1 1 1 2 1, , , , ,
6 6 6 6 6 6

− −   
      

 and 1 1 2, ,
6 6 6

− 
  

 (5) 1
2

a = ±         (6) 1, 2, 1a b c= − = = − , or 1, 2, 1a b c= = − =  (8) 2
3

λ =   

 (11) (i) 2 1 641, , ,
41 41 41

− 
  

  (ii) 15 27 131123, , ,
1123 1123 1123
− 

  
 

 (12) 44 218 110+ +   (13) 1 ˆˆ ˆ(17 3 10 )
398

i j k− −  

 (14) yes  (16) 1
3

m = ±  

Exercise 8.3

 (1) (i) 9  (ii) 4 (2) (i) 5
2

λ =    (ii) 2λ = −   (3) 
4
πθ =    

 (4) (i) 1 9cos
49

θ − − =   
  (ii) 2

3
πθ =   (5) 2

3
πθ =   (8) 55−  

 (11) 5 2   (12) 41
7

  (13) 5 (14) 42−  

Exercise 8.4

 (1) 507   (3) 10 3 ˆˆ ˆ(5 3 )
35

i j k± − +    (4) 
ˆˆ ˆ( 2 )

6
i j k− + −±   

 (5) 8 3  sq. units (6) 1 165
2

 sq. units   (10) 
3
π  

Exercise 8.5
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
3 3 4 2 2 3 4 4 2 3 2 1 1 1 3

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
4 1 4 4 1 3 2 4 3 2
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Exercise 9.1

 (1) 0.3   (2) �  0.25 (3) 1
2 3

0 288� .  (4) 0.25  

 (5) � 1 (6) � 0 (7) 1 (8) 3
 (9) 2 (10) 3 (11) does not exist (12) does not exist
 (13) 0 (14) 1 (15) does not exist

 (16) except at x
0

4=  (17) except at x
0
� �  (19) (8 ) (8 ) 25f f− += =  

 (20) No (21) f ( )2  cannot be concluded    (22) 6, 6                 (23) does not exist

Exercise 9.2

 (1) 32 (2) m
n

   (3) 108 (4) 1
2 x

  

 (5) 1
6

  (6) 1
4

−   (7) 3 (8) 4 

 (9) 1
2

  (10) 1
4

−   (11) 33 4
4

−   (12) 0

 (13)  f x x( ) ��� � as  (limit does not exist)0  (14) 1
4

  (15) 1
4a a b−

 

Exercise 9.3

 (1) (i) f x f x( ) , ( )� �� � � � � �� � �� �
2 2 2 2 as  as   

  (ii) f x f x� � � �
2 2 2 2

�
�
�

�
�
� �� � �

�
�

�
�
� � �� �

� �

 as  as ,   

 (2) f x f x( ) , ( )3 3 3 3��� � �� �� �
 as  as  (3) f x x( ) �� �� as 

 (4) 0 (5) f x x( ) �� �� as  (6) 1−   (7) 1
4

 

 (9) 1
α

  (10) 30

Exercise 9.4
 (1) 7e   (2) 

1
3e   (3) 1 (4) 8

1
e

  (5) 3e  

 (6) 1
8

  (7) α
β

     (8) 2
5

 (9) 
1

0

if

  if

 as 0 if  

m n
m n

f m n

�
�

�� � �

�

�
�

�
�

( )� �

 (10) 2cos a   (11) b
a

   (12) 2
3

  (13) 1
2

  (14) 2

 (15) 2log
3

  (16) log9  (17) 1
2

  (18) log3 1−   (19) a

 (20) 3
2

−   (21) 2e   (22) 1
4 2

   (23) 1 (24) 2e

   (25) 2 (26) a – b (27) 1
2

   (28) 1
2
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274XI - Mathematics

 Exercise 9.5
 (2) (i) continuous for all x ∈   (ii) continuous in   

  (iii) continuous for all (2 1) ,
2

x n n zπ∈ − + ∈   (iv) continuous for all x ∈  

  (v) continuous for (0, )∞   (vi) continuous for all {0}x ∈ −  

  (vii) continuous for all { 4}x ∈ − −   (viii) continuous for all x ∈  

  (ix) continuous for all { 1}x ∈ − −   (x) continuous for all ,
2

nx n zπ∈ − ∈  
 (3) (i) not continuous at 3x =   (ii) continuous for all x ∈  

  (iii) continuous for all x ∈  (iv) continuous for all 0,
2

x π ∈  
 

 (4) (i) continuous at  x
0

1=  (ii) not continuous at 0 3x =  
 (6) 4α =   (8)  6 
 (9) (i) not continuous at 1x =  (ii) not continuous at 0x =  

 (10) continuous at 0,1,3x =  

 (11) (i) removable discontinuity at 

2 2 8 if 22, ( ) 2
6 if 2

x x xx g x x
x

 − − ≠ −= − = +
− = −

 

  (ii) removable discontinuity at 

3 64 if 44, ( ) 4
48 if 4

x xx g x x
x

 + ≠ −= − = +
 = −

 

  (iii) removable discontinuity at 

3 if 9
99, ( )

1 if 9
6

x x
xx g x

x

 − ≠ −= = 
 =

 

 (12) 2−    (13) (0) 0f =   (14) 2(1)
3

f =  

Exercise 9.6

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 3 4 1 1 4 2 2 2 3 4 3 4 3 1

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
1 1 1 4 2 2 2 2 2 4

Exercise 10.1

 (1) (i) 0 (ii) 4−  (iii) 2x−

 (2) (i) � � � � �� �f f( ) , ( )1 1 1 1, not differentiable      (ii) � � �� � �f x x( )   as  1 , not differentiable

  (iii) � � � �� �f f( ) , ( )1 1 1 2 , not differentiable

 (3)  (i) differentiable   (ii) not differentiable

  (iii) not differentiable   (iv) not differentiable

 (5) at  and  are cuspsx x� � �1 8
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275 Answers

  at 4x =  it is not continuous,  at  tangent is perpendicularx =11,

 (6) does not exist 

 (7) (i) not differentiable at ,x n n zπ= ∈  (ii) not differentiable at (2 1) ,
2

x n n zπ= + ∈

Exercise 10.2

 (1)  1 3cos x−  (2) cos sinx x−  (3) cos sinx x x+  

 (4) 2sin 2secx x− −   (5) 2 33 cos sint t t t−   (6) 24sec tan sect t t+  

 (7) (cos sin )xe x x+  (8)  
2

2

sec tanx x x
x

−   (9)  1
1 cos x+

  

 (10) 2

(1 )cos (1 )sin
(sin cos )

x x x x
x x

− + +
+

  (11)  cos sinx x+  (12) 3

cos 2sinx x x
x
−   

 (13) tan sec cos sinθ θ θ θ+ +   (14) 
2

3

(1 cos )
sin

x
x

+−   (15) cos 2 sin cosx x x x+   

 (16) 1 logxe x
x

−  −  
  (17) 

2
3 2 53( 5) log(1 ) 2 log(1 )

1
x xe x x x x

x
−  +− + + + + + + 

 (18) cos
180 180

xπ π   (19) 
10log e
x   

Exercise 10.3

 (1)  2 45(2 4)( 4 6)x x x+ + +   (2) 23sec 3x   (3) 2sec sin(tan )x x−  

 (4) 
2

2 3 3(1 )x x
−

+   (5) 1
2

xe
x

  (6) cos( )x xe e  

 (7) 2 3 67(3 4)( 4 )x x x+ +   (8) 
1
2

2

3 1 11
2

t
t t

   − +      
  (9) 

2
2 31 sec (1 tan )

3
t t

−
+  

 (10) 2 3 33 sin( )x a x− +    (11) my−   (12) 20sec5 tan 5x x   

 (13) 
3

2
2 4

8(2 5) [ 4 30 5]
(8 5)

x x x
x

− − + −
−

  (14)  
8 14

3 2

3

2

2

3

x x

x

+

+( )

 (15) 
2 2[1 2 ]xe x− −   

 (16) 
2

3 5
3 34 4

3

2( 1) ( 1)

t

t t
−

+ −
  (17) 

14 3
2(7 3 ) 7 3

x
x x
−

− −
  (18) 2sin sec (cos )x x−  

 (19) 2sin (1 sec )x x+   (20) 

1

2

5 (log5)x

x

−

  (21) 
2sec

1 2 tan
x

x+
 

 (22) 3sin cos (sin cos )x x x x−  (23) −k kx kxsin sin( cos )2   (24) 2 56sin 2 (1 cos )x x− +    

 (25) 
3 4

2

3 2
(1 )

x x

x

e e
e

+
+

  (26) 2 1

4

x

x x x

+

+
 (27) cos [cos sin ]x xe x x x−   
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276XI - Mathematics

 (28) 
4 2 1

8

x x x x

x x x x x x

+ + +

+ + +
   (29) 

( ) ( )2cos tan sin sec sin cos

2 sin

x x x

x
          (30) 2

2
1 x

−
+

  

Exercise 10.4

 (1)  x x
x

x xxcos cos
sin log��

�
�

�
�
�  (2)  x x

x
x

x
xx xlog log

(log )
log

log(log )
2 1�
�
�

�
�
� � �

�

�
�

�

�
�

 (3) (2 1)
(1 2 )

y x
x y

−
+

  (4) 
( log )
( log )

y x y y
x y x x

−
−   (5)  (cos )

log(cos )
tan log

logx x
x

x xx ��
��

�
��

 (6) 
2

2

b x
a y

−   (7)  x x y y
x y x y

2 2

2 2

� �

� �
 (8) 

2 2

2 2

1 sec ( ) sec ( )
sec ( ) sec ( )

x y x y
x y x y

− + − −
+ − −

 

 (10) 1
2

  (11) 2

6
1 9x+

  (12) 1 (13) tan t−  

 (14) tan t   (15) 
2 1
2

t
t
−   (16) 2

2
1 x+

  (17) 2

3
1 x−   

 (18) 1 (19) cos x2  (20) 2 (21) 
1

2

 (22) −1 (23) 3
2 2(1 )

x

x−
  

Exercise 10.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
2 4 3 3 1 4 3 2 1 4 3 3 2 2 4

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
2 3 1 4 2 4 1 1 3 2

Exercise 11.1

 (1) (i) 
12

12
x c+   (ii) 6

1
6

c
x

− +   (iii) 
7
33

7
x c+   (iv) 

13
88

13
x c+  

 (2) (i) cot x c− +   (ii) sec x c+   (iii) cosecx c− +   (iv) tan x c+  

 (3) (i) 312 x c+   (ii) log | |x c+   (iii) xe c+  

 (4) (i) 1tan x c− +   (ii) 1sin x c− +   
Exercise 11.2

 (1) (i) 
7( 5)

7
x c+ +   (ii) 3

1
9(2 3 )

c
x

+
−

  (iii) 
3
22 (3 2)

9
x c+ +  

 (2) (i) cos3
3

x c− +   (ii) sin(5 11 )
11

x c− +−   (iii) cot(5 7)
5
x c−− +  

 (3) (i) 3 61
3

xe c− +   (ii) 
8 7

7

xe c
−

− +   (iii) 1 log | 6 4 |
4

x c− − +  
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 (4) (i) 5 tan
5
x c+   (ii) 1 cosec(5 3)

5
x c− + +   (iii) 1 sec(2 15 )

15
x c− − +  

 (5) (i) 11 sin (4 )
4

x c− +   (ii) 11 sin (9 )
9

x c− +   (iii) 11 tan (6 )
6

x c− +  

Exercise 11.3

 (1) 
6

3

( 4) 1 cot(3 1)
6 3(2 5 ) 3

x x c
x

+ −+ + +
−

  (2) 3 62sin(5 2 ) 3 6log | 6 4 |xx e x c−− − + − − +  

 (3) 5 tan 9sin 2 2sec(5 3)
5
x x x c+ + + +   (4) 1 1 12sin (4 ) 9sin (3 ) 3 tan (5 )x x x c− − −+ − +  

 (5) 1 12 tan (3 2) 3sin (3 4 )x x c− −+ + − +   (6)  sin log | |
x x e c

x

3
4 7 9 5 5

3

��
�
�

�
�
� � � � �

�

Exercise 11.4 

 (1) 22 5 3x x− +   (2) 3 23( 1)x x− −   (3) 3 22 3 5 26x x x− + +  
 (4)  (i) 8 seconds (ii) 39.2 m/sec (iii) 78.4 m/sec
 (5) (i) 2.4 sq.cm (ii) 0.4 sq.cm 

Exercise 11.5

 (1) 
2 24 3log | |

2
x x x c

x
+ − − +   (2) 

2

log | | 2
2
x x x c+ + +    (3) 

3
28 26 180

3
x x x c+ − +  

 (4) tan cot 2x x x c− − +   (5) 2[sin cos ]x x cα+ +  (6) 2cosec2x c− +  

 (7) 3cot 4cosecx x c− − +   (8) sinx x c− +   (9) sin 32 sin
3

x x c + +  
 

 (10) 1 sin 5 sin
2 5

x x c + +  
  (11) 1 sin10

2 10
xx c − +  

  (12) 1 cos 4
8

x c− +  

 (13) ( )
log( )

xae c
ae

+   (14) 
5 3
2 22 2(3 7) (3 7)

15 3
x x c+ − + +

 (15) 
2 2 2 32 2

log 2 3log 2

x x

c
+ −

− +   (16) 
3 3
2 22 [( 3) ( 4) ]

21
x x c+ + − +  

 (17) 2log | 3 | log | 2 |x x c+ − + +   (18) 1 1 1log | 1| log | 2 |
9 9 3( 2)

x x c
x

− − + + +
+

 (19)  12log 3tan
1

x x c
x

−+ + +
−

 (20) 
2

3 log | 1| 8log | 2 |
2
x x x x c+ − − + − +  

Exercise 11.6

 (1) 21 x c+ +   (2) 1 31 tan ( )
3

x c− +   (3) log | |x xe e c−+ +  

 (4) 10log |10 |x x c+ +   (5) 2cos x c− +   (6) log | log(sin ) |x c+
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 (7) log log tan
2
x c  +  

  (8) 2 2 2
2

1 log | sin |a b x c
b

+ +  (9) 
1 2(sin )

2
x c

−

+  

 (10) 
2(1 ) 4(1 ) 2 log 1x x x c+ − + + + +   (11) log | log(log ) |x c+  

 (12)  � ��e cx� �

 (13) 2 sec x c+  (14) 
19 18(1 ) (1 )

19 18
x x c− −− +  

 (15) 
6 8sin sin

6 8
x x c− +   (16) ( ) cos sin log | sec( ) |x a a a x a c− − − +  

Exercise 11.7

 (1) (i) 3 [3 1]xe x c− +  (ii) cos3 sin 3
3 9

x x x c− + +   

  (iii) 5 [5 1]xe x c−− + +  (iv) sec log | sec tan |x x x x c− + +  

 (2) (i)  
2 2log | |

2 4
x x x c− +  (ii) 3 2[9 6 2]xe x x c− + +  

  (iii) 2 sin 2 cos 2sinx x x x x c+ − +   (iv) 3 2cos 3 sin 6 cos 6sinx x x x x x x c− + + − +  

 (3) (i) 1 2sin 1x x x c−− − + +  (ii) 
2 4 21 [ 2 2]

2
xe x x c− + +

  (iii) 1 21 4 tan 4 log 1 16
2

x x x c− − + +     (iv) 1 22 tan log 1x x x c− − + +  

Exercise 11.8

 (1) (i) 2 2 [ cos sin ]
axe a bx b bx c

a b
+ +

+
   (ii) 

2

[2sin cos ]
5

xe x x c− +  

  (iii) [2sin 2 cos 2 ]
5

xe x x c
−

− +   

 (2) (i) 
3

[3sin 2 2cos 2 ]
13

xe x x c
−

− + +   (ii) 
4

[2sin 2 cos 2 ]
10

xe x x c
−

− + +

  (iii) 
3

[sin 3cos ]
10

xe x x c
−

− +  

Exercise 11.9

 (1) log | sec |xe x c+   (2) 
2

xe c
x

+   (3) secxe x c+  

 (4) tanxe x c+   (5) 
1tan xxe c

−

+   (6) 
1 log | |

x c
x

+
+
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Exercise 11.10

 (1) (i) 1 2log
4 2

x c
x

+ +
−

  (ii) 1 5 2log
20 5 2

x c
x

+ +
−

  (iii) 1 3 2log
12 3 2

x c
x

− +
+

 (2) (i) 1 2 3log
2 2 2 3

x c
x

− + +
+ −

   (ii) 1 4log
10 6

x c
x

− +
+

 (iii) 2log 2 4 2x x x c+ + + + +  

 (3) (i) 2log 2 ( 2) 1x x c+ + + − +     (ii) 2log 2 4 5x x x c− + − + +   (iii)  1 4sin
5

x c− −  +  
  

Exercise 11.11

 (1) (i) log  | | logx x x
x

c2
4 12

7

8

2

6
� � �

�
�

�  (ii) 2 15 log | 2 2 | 7 tan ( 1)
2

x x x c−+ + − + +  

  (iii) 2 13 5 2 1log | 2 2 3 | tan
4 2 5

xx x c− − − + + +  
 

 (2) (i) 5 2

13
2 9 4

1 2
sin

� �
� � � �

x x x c   (ii) 2 21 2 log 1x x x c− + + − +  

  (iii) 2 22 4 1 log 2 4 1x x x x x c+ + − + + + + +  

Exercise 11.12

 (1) (i) 2 21 92 10 log 1 2 10
2 2

x x x x x x c+ + + + + + + + +

  (ii) 2 21 2 3 2log 1 2 3
2

x x x x x x c− − − − − + − − +

  (iii) 2 15 110 24 sin ( 5)
2 2

x x x x c−− − − + − +  

 (2) (i) 2 11 2 5(2 5) 9 (2 5) 9sin
4 3

xx x c− +  + − + + +    

   (ii) 2 21 (2 1) 81 (2 1) 81 log 2 1 81 (2 1)
4

x x x x c + + + + + + + + +  

  (iii) 2 21 ( 1) 4 2log 1 ( 1) 4
2

x x x x c+ + − + + + + − +

Exercise 11.13

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)
1 3 4 1 3 1 3 2 4 3 4 2 4 4 1

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)
1 3 2 4 1 3 4 3 1 4
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Exercise 12.1

 (1) (i)  permissible (ii) not permissible (iii) not permissible

 (2) (i) 1
2

   (ii)  1  (3) (i)  5
9

   (ii)  4
9

      (4) (i) 1
7

 (ii)  2
7

     (5) (i) 7

64
 (ii) 

247
256

 (iii) 
37
256

 

 (6)  37

100
 (7) (i) 7

33
    (ii) 14

55
   (8) (i) 2

13
   (ii) 5

13
 (iii) 2

13

 (9) 627
728

  (10) (i)  5
12

  (ii)  2 to 3

Exercise 12.2

 (1) (i)  5
8

   (ii) 1
2

    (iii)) 1
8

   (iv) 1 (2) (i) 0.50    (ii) 0.35     (iii) 0.20

 (3) 11
36

  (4) (i) 0.8   (ii) 0.5  (iii) 0.3

 (5) (i) 0.9984    (ii) 0.0016 (6) (i) 0.64    (ii)  0.44

Exercise 12.3

 (1) No (3) 0.5 (4) (i) 0.5  (ii) 0.9

 (5) 3
8

  (6) (i) 3
5

  (ii) 13
30

  (7) (i) 0.5   (ii) 0.375

 (8) (i) 1
4

   (ii) 9
40

    (iii) 21
40

  (9) 0.75

 (10) (i) 0.3 (ii) 0.5   (iii) 0.5   (iv) 0.5 (11) (i) 5
28

  (ii) 1
14

  (12) 13
30

 

Exercise 12.4

 (1) 0.028 (2) (i) 11
20

   (ii) 6
11

  (3) (i) 7
250

    (ii) 3
7

  

 (4) 15
41

            (5) (i) 9
25

 (ii) 2
3

 

Exercise 12.5

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

4 3 1 2 2 1 1 4 2 3 3 1 4 2 3

(16) (17) (18) (19) (20) (21) (22) (23) (24) (25)

1 4 3 2 3 2 2 4 4 3
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