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 (3)  
2
1

 (4)  
3
2

 ( ) ( )x x3 5 16
4 4+ + + =

 (1)  4 (2)  2 (3)  3 (4)  0

log log log log log11 13 15 27 81
3 11 13 15 27

 (1)  1 (2)  2 (3)  3 (4)  4
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(1)  0 (2)  1 (3)  – 1 (4)  89

8. ( ) [ ]sin cosf x
k

x x
1

k
k k= +  x Rd   k 1$  ( ) ( )f x f x

4 6
- =  

(1)  
4
1

 (2)  
12
1

 (3)  
6
1

 (4)  
3
1

9. 

(1)  sin
4
3
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14. ABCD sin sin sinA B C 22 2 2+ + =  

(1)    (2)   

(3)   (4)  

15. ( ) | | | | ,sin cosf Rdi i i i= +  ( )f i

(1)  [0,  2] (2)  ,1 26 @ (3)  [1, 2] (4) [0, 1]

16. 
cos cos cos

cos cos cos
x x x

x x x

5 5 3 10
6 6 4 15 2 10

+ +
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17. 12
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(2) 2 , 5   5       .
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18. 2 10

(1)  10r     (2)  02 r    

(3) 5r      (4)  15r  

19. sin cos ba a+ =  sin2a

(1)  b 2#  , b 12 -  (2)  b 2>  , b 12 -
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20. ABCD  (i) sin sin sin
A B C
2 2 2
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(11) a b c, ,  

  (1) a b c= + (2) 2a b c= + (3) b c a= + (4) 4 0a b c+ + =

(12) P r
a b

=
+9 7

16
P a b

  (1) 7 : 9   (2) 9 : 7 
  (3) 9 : 7   (4) 7 : 9 

(13) ˆˆ ˆ2 2i j k+ +λ λ λ

  (1) 1
3

(2) 1
4

(3) 1
9

(4) 1
2

(14) ˆˆ ˆ3 4 4i j k+ −   

ˆˆ ˆ2 3 4i j k+ + ˆˆ ˆ2 3i j k+ +

  (1) ˆˆ ˆ2 9i j k− − + (2) ˆˆ ˆ2 6i j k− − − (3) ˆˆ ˆ2 6i j k− + (4) ˆˆ ˆ2 6i j k− + +

(15) | | ,| |a b a b+ = − =60 40 | | ,b 46 | |a
  (1) 42 (2) 12 (3) 22 (4) 32

(16) a b 60° 

1

2
| |a

  (1) 2  (2) 3 (3) 7 (4) 1
(17) ˆ ˆ(sin ) (cos )a i j= +θ θ ˆˆ ˆ3 2b i j k= − + θ

π
∈








0
2
,

  (1) 3 (2) 6 (3) 4 (4) 2
(18) | | ,| |a b a b= = ⋅ = °13 5 60 kw;Wk; | |a b

  (1) 15 (2) 35 (3) 45 (4) 25
(19) a b 120°.  | | ,| |a b1 2 [( ) ( )]a b a b+ × −3 3 2

  (1) 225 (2) 275 (3) 325 (4) 300
(20) a b 2, 60

a a b

  (1) 30 (2) 60 (3) 45 (4) 90
(21) ˆˆ ˆ3i j kλ+ + ˆˆ ˆ5 3i j k− − ˆˆ ˆ5 3i j k− − ˆˆ ˆ3i j kλ+ +

  (1)  4 (2)  3 (3)  5 (4) 1
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(22) ˆˆ ˆ5 7i j k+ − (1, 2, 4) (2,  3  3) 

  (1) 7
3

(2) 7

3
(3) - 5

3 (4) 5
3

(23) ˆ ˆ ˆ ˆ10 3 ,12 5i i i j ˆ ˆ11ai j

‘a’
  (1) 6 (2) 3 (3) 5 (4) 8

(24) ˆ ˆ ˆˆ ˆ ˆ ˆ ˆ ˆ, 2 , 4 ( ) 70 kwW; k; a i j k b i xj k c i j k a b c= + + = + + = − + ⋅ × = x
  (1) 5 (2) 7 (3) 26 (4) 10

(25) ˆˆ ˆ2 2 ,| | 5a i j k b= + + = a b 6   

  (1) 7
4

(2) 15
4

(3) 3
4

(4) 17
4

0
1

a m ma a
m

a b .
,

0

a a a a0 0
a a a a a
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8.5

(1)
  (1) (2) (3) 0 (4)

(2) m
  (1) 3 (2) (3) 6 (4)

(3)

  (1) (2) (3) (4)

(4) x y 60 45 -
z-

  (1) 45 (2) 60 (3) 90 (4) 30
(5) B A

  (1) (2) (3) (4)
(6)

  (1) (2) (3) (4)

(7)
  (1) (2)
  (3) (4)

(8) ABCD
  (1) (2) 4 (3) 4 (4) 0

(9) a b ABCD

  (1) (2) (3) (4) 2
(10) A, B a b,

AB 

  (1) a b (2) 2
2
a b (3) 2

3

a b (4) a b

3
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DIFFERENTIAL CALCULUS LIMITS AND CONTINUITY
9

“
”

-

9.1 (Introduction)
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(ii) f(x) = xx x .

(iii) f(x) = x
x x  .

(12) b

(13)   f(0) f
?

(14) x = 1 f(1)
x = 1 f  ?

(15) x x0

9.6

(1) lim sinx
x

x→∞

  (1) 1 (2) 0 (3) (4) −∞

9.38 9.39

O

(a) (b)

0x
0xO

x

y(c) (d)

0xO

-2 -1 1 2 3 4 5

-3

-2

-1

1

2

3

y

0x x
x

9.40 9.41
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(2) x
x

x
  (1) 2 (2) 1 (3) 2 (4) 0

(3) x
x

x
  (1) 0 (2) 1 (3) 2 (4)

(4)

  (1) 1 (2)  1 (3) 0 (4) 2

(5) x

xx x
x x

  (1) e4 (2) e2 (3) e3 (4) 1

(6) limx
x
x→∞

−

+
=

2
1

2 1

  (1) 1 (2) 0 (3)  1 (4) 1
2

(7) lim
x

x x
a b

x→

−
=

0

  (1) log ab (2) log a
b









 (3) log b

a









 (4) a

b

(8) limx

x x x x

x→

− − +
=

0
2

8 4 2 1

  (1) 2 log 2 (2) 2 2 2(log ) (3) log 2 (4) 3 log 2
(9) f x x xx( ) ( ) ,= − ≤










1 0

1

, x x-

lim ( )
x
f x

0

  (1)  1 (2) 0 (3) 2 (4) 4

(10) limx x
→
  =

3

  (1) 2 (2) 3 (3) (4) 0
(11) f x

x

x x

x
( )

,

,
=

− + < ≤





≤ ≤3 0

3 5 1 2

1

  (1) lim ( )
x
f x

→

=
1

1   (2) lim ( )
x
f x

→

=
1

3

  (3) lim ( )
x
f x

→

=
1

2   (4) lim ( )
x
f x

1
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(2) lim
cos/x
x

x→

−

π

π

2

2

  (1) 2 (2) 1 (3) 2 (4) 0
(3) lim cos

x
x

x→

−

0

1 2

  (1) 0 (2) 1 (3) 2 (4)
(4) lim sin

sinθ

θ

θ→0

  (1) 1 (2)  1 (3) 0 (4) 2

(5) limx

xx x
x x→∞

+ +

+ +











2

2

5 3

3

  (1) e4 (2) e2 (3) e3 (4) 1

(6) x
x
x

  (1) 1 (2) 0 (3)  1 (4) 1

(7)

  (1) log ab (2) log (3) log (4) a

(8) x

x x x x

x
  (1) 2 log 2 (2) (3) log 2 (4) 3 log 2

(9) , x x
m ( )f x

  (1)  1 (2) 0 (3) 2 (4) 4

(10) x x
  (1) 2 (2) 3 (3) (4) 0
(11)

  (1)   (2)

  (3) ) 2   (4) m ( )f x
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(12) f : f x x x x( ) | |= −  + − ∈3 4 ,  , lim ( )
x

f x
→

−3

  (1)  2 (2)  1 (3) 0 (4) 1
(13) lim sin

x

x
xe x

x→

−

0

  (1) 1 (2) 2 (3) 3 (4) 0
(14) If lim sin

tanx

px

x→

=
0 3

4 p

  (1) 6 (2) 9 (3) 12 (4) 4
(15) lim

sin cos

/α π

α α

α
π→

−

−
4

4

  (1) 2 (2) 1

2
(3) 1 (4) 2

(16) limn n n n
n
n→∞

+ + + +










1 2 3

2 2 2 2
 is

  (1) 1
2

(2) 0 (3) 1 (4)

(17) lim
sin

x

x
e

x→

−
=

0

1

  (1) 1 (2) e (3) 1
e (4) 0

(18) lim
tan

tan

x

x x
e e

x x→

−

−
=

0

  (1) 1 (2) e (3) 1
2

(4) 0

(19) lim sinx
x

x0 2

  (1) 1 (2)  1 (3) 0 (4)
(20) lim

x k

x x
→ −

−   k
  (1)  1 (2) 1 (3) 0 (4) 2
(21) x 3

2
f x

x

x
( )

| |
=

−

−

2 3

2 3

  (1) (2)
(3) (4)
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(22) f : f x
x x

x x
( )

;

;
=

−





  xU tpfpjKwh vz;

 xU tpfpjKW vz;1
f

  (1) x 1

2
(2) x 1

2

  (3) (4)
(23) f x

x

x
( ) =

−

+

2

3

1

1
, x = −1 . f ( )1

  (1) 2
3

(2) 2

3
(3) 1 (4) 0

(24) f [2, 5] x f
f ( )3 12 f ( . )4 5

  (1) f f( ) ( . )

.

3 4 5

7 5
(2) 12 (3) 17.5 (4) f f( . ) ( )

.

4 5 3

1 5

(25) f f x
x x

x
x( )

| |
,=

−
≠ 0 f ( )0 2 f

  (1)
  (2)
  (3) x = 1 x

(4) x = 0 x

x x0 x0 x( )

x x0 x0 x( )

x0 - x0 x x0

f x L

L x x0 x x0 - x0

f(x) L
f x g x
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10.1 (Introduction)

DIFFERENTIABILITY AND METHODS OF DIFFERENTIATION10
“

”
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(27)

(28) y = x x 0 y2

10.5

(1) d

dx
x

2

π
sin °











  (1) π

180
cos x° (2) 1

90 cos x (3) π

90
cos x° (4) 2

π
cos x°

(2) y f x= +( )2 2 f '( )3 5 x 1 dy

dx

  (1) 5 (2) 25 (3) 15 (4) 10
(3) y u

1

4

4 , u x= +
2

3
5

3 dy

dx

  (1) 1
27

2 152 3 3x x( )   (2) 2
27

2 53 3x x( )

  (3) 2
27

2 152 3 3x x( )   (4) − +
2

27
2 53 3x x( )

(4) f x x x( ) = −
2 3 f x f x( ) '( )

  (1)
  (2)
  (3)
  (4)

(5) y
a z

=
−

1 dz

dy
  (1) ( )a z

2 (2) ( )z a
2 (3) ( )z a

2  ` (4) − +( )z a
2

(6) y xcos(sin )2 x = π

2
dy

dx

  (1)  2 (2) 2 (3) −2 2
π (4) 0

(7) y mx c= + f f( ) '( )0 0 1 f ( )2
  (1) 1 (2) 2 (3) 3 (4)  3

(8) f x x x( ) tan=
−1 f '( )1

  (1) 1
4

+
π (2) 1

2 4
+
π (3) 1

2 4
−
π (4) 2
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(9) d

dx
e
x x( )log5

  (1) e x x
x . ( )4 5 (2) e x xx . ( )5 (3) e

x

x 5 (4) e
x

x 5

(10) x 0 ( )ax e
x5 3  13 ‘a’

  (1) 8 (2)  2 (3) 5 (4) 2

(11) x t

t
y

t

t
=

−

+

=

+

1

1

2

1

2

2 2
,

dy

dx

  (1) y

x
(2) y

x
(3) x

y
(4) x

y

(12) x a= sinθ y b= cosθ
d y

dx

2
2

  (1) a
b
2

2
sec (2) − b
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12 (INTRODUCTION TO PROBABILITY THEORY)
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