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  Review of Key Notes and Formulae

 If A and B are two non-empty sets, then the rule that, for each and 
every element of set A is uniquely associate with set B.

All elements of set A
Df = {1, 2, 3}

All elements of Set B
Co-Df = {1, 4, 9, 16}

Elements of set B which are involved in mapping.
Rf = {1, 4, 9}

Function in the form of:
f (x) = a0 x

n + a1x
n – 1 + ........... + an ; a0  0 ; Degree = n

where, n, n – 1, n – 2 ........... are non-negative integers. Domain of f (x) = R
 Functions in form of

f (x) =
( ) ; ( ) 0
( )
p x q x
q x

where, P (x) and q (x) are polynomial in x. Domain of f (x) = R – {x : q(x) = 0}

3.
y = f(x) = c x R,
where c is a constant

y

y = c, c > 0

x
o

Dom : x  R
Range : y = {c}

Functions



2

4. Dom: x  R
y = f (x) = | x | Range: y  [0, ]

5. Dom: x  R
y = f (x) = ax, Range: y  (0, )
where 0, 1a a

6. Dom: x  (0, )
y = f (x) = loga x Range: y  R
where 0, 1a a

7. Dom:  x  R
y = f (x) = Sgn (x) Range: y  {–1, 0, 1}

  
| | , if 0( )
0, if 0

x xf x x
x

8.
Dom: x  R
Range = {z}

   y = f (x) = [x]

x
if x is integer

greatest integer
less than x

9. Dom: x  R
Range: y  [0, 1)

y = f (x) = {x}
  {x} = x – [x]

10.

y = sin x x  R y  [–1, 1]
y = cos x x  R y  [–1, 1]
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y = tan x x  R – (2 1)
2

n y  R

y = cot x x  R –{n } y R
y = cosec x x  R –{n } y (– , –1]  [1, )

y = sec x x  R –{(2 1) }
2

n y  (– , –1]  [1, )

Equal or Identical Functions:

Two functions f (x) and g (x) are said to be identical if.
(i) Domain of f (x) = Domain of g (x)
(ii) Co-domain of f (x) = Co-domain of g (x)
(iii) f (x) = g (x) for every x belonging to their domain.

 The mapping f : A  B
 (Injective Function) is one-one function if different elements in A have differ-

ent images in B.

    1 2

1 2 1 2

,
( ) ( )

x x A
x x f x f x

2.  The mapping f : A  B is many-one two or more than 
two different elements in A have the same image in B.

    1 2

1 2 1 2

,
( ) ( )

x x A
x x f x f x

3.  A function is said to be onto if

    

Range Co-domain
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4.  A function is said to be into if Range Co-domain

    Bijective function One-one Onto

If f : A  B and g : B  C are two functions, then composite function of f and g 
are go'f : A  C g (f (x)) = gof (x)  x  A

Even and Odd Functions
(i) If f (x) + f (– x) = 0  x  Domain of f (x)
    Odd function      Symmetric about origin
(ii) If f (x) = f (– x)  x  Domain of f (x)
    Even function      Symmetric about y-axis

 f (x) = 0 is even as well as odd function.

 Functions consists of variables both x & y such that f (x, y) is homogeneous if:
f (tx, ty) = tn f (x, y)

                                        Homogeneous of degree 'n'

function is periodic if there exists a positive real number 'T' such that
f (x + T) = f (x)  x  Df

 Period = nT ; n  I

               ( ) ( )f x nt f x  ; n  I

 Constant function has no fundamental period.
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If f : A B
function as g : B A, such that f (x) y    g (y) = x

                                                            Inverse of f (x).

(i) Inverse of bijective function is unique and bijective.
(ii) ( f–1)–1 = f
(iii) (gof )–1 = f –1og–1

(iv) Inverse of a function is a mirror image about y = x line.

TIPS AND TRICKS: (T-1)

f (x) + f
1
x

 = f (x) f
1
x

are   ( ) 1 nf x x  ; n I+ : x R

Illustration 1

f (x) + 
1
x

= f (x). 
1
x

 of degree 3 and is always increasing function.

 Short-cut solution :

   f (x) = 1 ± x3 (  degree is 3)
Now, for function is always sing
So,   f (x) = 1 + x3   or   f (x) = 1 – x3

Differentiate,  f (x) = 3x2 > 0  &    f (x) = – 3x2 < 0
                        sing                     sing  fn

Hence, we conclude that the required function is
f (x) = 1 + x3

TIPS AND TRICKS: (T-2)

If y = f (x) = [x] is a greatest integer function then,

[x] + [– x] = 
0 ;
1;

x I
x I
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Illustration 2

Find the value of 
3

2cos ,
a

x dx  where [  ] is the greatest integer function.

 Short-cut solution :
3
[2 cos ] ,

a
x dx  where [ ] is greatest integer function.

Let I = 
3
[2 cos ]

a
x dx ... (1)

Apply, King Property : ( ) ( )
b b

a a
f x dx f a b x dx

  I = 
3

0
[ 2 cos ]x dx ... (2)

Now, add (1) and (2)

  2I = 
3

0
[2 cos ] [ 2 cos ]x x dx

Since 2 cos x is not always ‘0’ or Integer

  2I = 
3

0
( 1) dx    

3
2

I

TIPS AND TRICKS: (T-3)

If  y = f (x) = {x} is a fractional part function.

then, {x} + {– x} = 
0 ;
1 ;

x I
x I

TIPS AND TRICKS: (T-4)
nCr and rCn, simultaneously possible only when n = r

Illustration 3
Let  f (x) = x + 1C2x – 8, g (x) = 2x – 8Cx + 1 if h (x) = f (x) g (x).

h (x).

 Short-cut solution :

   x + 1 = 2x – 8
   x = 9

Hence domain is x  {9} and Rf = 1.
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TIPS AND TRICKS: (T-5)

Range of the function f (x) = ;ax b dx
cx d c

 is dR
c

Illustration 4

Find the range of the function f (x) = 
2 1 2;
5 2 5
x x
x

 Short-cut solution :

    y R – 2
5

TIPS AND TRICKS: (T-6)

f (x) = cos (K sin x)
where   K R+ then,
If K  [0, )      Range is y  [cos K, 1]
If K  [ , )      Range y  [–1, 1] 

Illustration 5
Find range of the function y = cos (2 sin x)

 Short-cut solution :

             K = 2   (case IInd) and K < 
   Range y  [cos 2, 1]

Illustration 6
Find range of the function  y = cos (3 sin x)

 Short-cut solution :

             K = 3   K < (case IInd)
   Range y  [cos 3, 1]

Illustration 7
Find the range of the function f (x) = cos (4 sin x)

 Short-cut solution :

         K = 4   K > (case Ist)
Hence,        Range y  [cos –1, 1]
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TIPS AND TRICKS: (T-7)

If it is possible to draw lines parallel to y-axis which cuts the curve more than 
one point then the given relation is not a function and when the line cuts the 
curve at only one point than it is a function. 

Illustration 8
Check whether it is a function or not y2 = 4 ax

 Short-cut solution :

Vertical line cuts the graph more than one time then it is not a function.
Illustration 9

Check whether   x2 + y2 = a2 is a function or not

 Short-cut solution :

It is not a function.
Illustration 10

Check whether   y x  is a function or not.

 Short-cut solution :

      

It is a function since it cuts the curve once.
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TIPS AND TRICKS: (T-8(i))
Graphical approach to check one-one or many-one function
Construct the graph and draw lines parallel to x-axis, if it cuts the graph one time 
then it is a function and if it cuts more than one time then it is a many-one function.  

Illustration 11
Check whether  y = x2 is a one-one or many-one function.

 Short-cut solution :

It is a many-one function.

TIPS AND TRICKS: (T-8(ii))
Calculus approach to check one-one or many-one function
Differentiate the function.  y = f (x) {f (x) must be differentiable}

If dy
dx

 > 0      Monotonically      one-one function
                                  Increases

If dy
dx

 < 0      Monotonically      one-one function
                                  Decreases

If dy
dx

 > 0      for some ‘x’ and dy
dx

 > 0 for some x then function  

     is many-one function.

Illustration 12
Check whether one-one or many-one function.
(i) f (x) = x3    (ii) f (x) = x2

 Short-cut solution :

(i) f (x) = x3 f (x) = 3x2 > 0      one-one function

(ii) f (x) = x2 f (x) = 2x 0 ses Many- one function
0 ses

x
x

 (1) All trigonometric functions are many-one function.
(2) All inverse trigonometric function are one-one function.
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Illustration 13

Check for one-one or many-one function for  f (x) = loge x

 Short-cut solution :

It is one-one function.

Illustration 14
Check whether the following functions f (x) are either one-one or 
many-one function.
(i) f (x) = ex

(ii) f (x) = sin x
(iii) f (x) = |x|

(iv) f (x) = tan x, x – ,
2 2

 Short-cut solution :

(i) f (x) = ex  One-one function.

(ii) f (x) = sin x Many-one function.
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(iii) f (x) = | x | Many-one function.

(iv) ( ) tan in ,
2 2

f x x x

One-one function.

Illustration 15
Check whether one-one or many-one function for
f (x) = f : R  R
f (x) = x3 + x2 + 7x + sin x

 Short-cut solution :

Differentiate  f (x) = 3x2 + 2x + 7 + cos x
= (x2 + 2x + 1) + (2x2 + 6 ) + cos x

f (x) = 2 2

0 6 [ 1,1]
( 1) (2 6) cosx x x

     f (x) > 0      one-one function

Illustration 16
Check whether one-one or many-one function for

f (x) = x3 + 6x2 + 11x
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 Short-cut solution :

Differentiate f (x) = 3x2 + 12x + 11
This is a parabola open upwards

D = 144 – 132
  D > 0   (two distinct roots)

So this implies f (x) > 0 and f (x) < 0 both.
Many-one function.

TIPS AND TRICKS: (T-9)
Short trick to check whether onto or into function for polynomial functions. 
For x R
Put,   x        If      f (x) 
Put,   x –    If      f (x) – 
Hence, onto function.

Illustration 17
Check whether onto or into function.
(i) f (x) = x3

(ii) f (x) = x2

 Short-cut solution :

(i) Since f (x) is odd function.
, ( ) One- one function and onto function., ( )

x f x
x f x

(ii) f (x) = a0 x2n + a1 x2n – 2 + ...........
Put, , ( ) Many- one function and into function., ( )

x f x
x f x

Illustration 18
Check whether the given function is bijective or not
f (x) = x3 + 5x + 1

 Short-cut solution :

On differentiating      f (x) = 3x2 + 5 > 0s
   one-one function.
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, ( ) Onto function, ( )
x f x
x f x
Hence, above function is bijective.

TIPS AND TRICKS: (T-10)

If set A contains ‘m’ elements and another set B contains ‘n’ elements, then the
(i) Total number of functions = (n)m

For f : A  B

(ii) Number of one-one function is  n
mP   for n m and 0 (zero) for n < m

(iii) Number of many-one function = Total number of functions – One-one function
(iv) Number of onto functions are

(a) If    1 2 3( 1) ( 2) ( 3) ...m n m n m n mn m n C n C n C n
(b) If  n = m      n !
(c) If  n > m      0

(v) Number of into function are
(a) If  n m      Total number of functions – Onto functions
(b) If  n > m      (n)m   [Total – Onto]

(vi) Number of constant functions = n.
(vii) If A and B are two sets having n-elements and ‘2’ elements respectively.

Then number of onto functions from A to B
is  2n – 2   if n  2   and   ‘0’   if n > 2

Illustration 19
If A = {1, 5, 9, 7, 14, 22} and B = {2, 3, 5, 6}, then number of:
(a) Total functions
(b) One-one functions
(c) Many-one functions
(d) Onto function
(e) Into functions
(f ) Constant functions

 Short-cut solution :

Since,   m = 6  and   n = 4
(a)       (n)m = (4)6 = 4096
(b)       Since n < m      One-one function = 0
(c)     Many-one function = Total – (One-one functions)

                          = 4096 – 0 = 4096
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(d)   Since n < m

= (nm) – nC1 (n – 1)m + nC2 (n – 2)m + .......
= 46 – 4C1 36 + 4C2 2)6 – 4C3 1)6 + 4C4 0)6

= 4096 – 4 × 729 + 6 × 64 – 4 + 0
= 1560

(e)   Total – Onto
                             4096 – 1560 = 2536

(f )    Constant function = n = 4

TIPS AND TRICKS: (T-11)

If A and B f : A B is a bijection, then A and B have same 
number of the elements. If A has n elements, then number of the bijections from 
A to B is !n

Illustration 20
If A = {2, 3, 4, 5, 6}, then the total number of bijection function in f : A A is
(a) 110 (b) 115 (c) 120 (d) 125

 Short-cut solution :

Since   n = 5
      5 ! = 120

TIPS AND TRICKS: (T-12)

(i)  sin (2 n  {x})  —   1
n

 ; where {x} is fractional part function
               and n I+

(ii) sin (2n + 1)  {x}  — 1

(iii) If f (x) is periodic function with fundamental period ‘T’ then 
( )f x

 and 

( )f x  will also be periodic with fundamental period ‘T’. 

Illustration 21
Find the fundamental period of
(i) sin(2 ({x}))   (ii) sin(4 {x})

 Short-cut solution :

   1 1 T 1
1n
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(ii) sin (4  {x})

  1 1 1T
2 2n

Illustration 22
Find the fundamental period of f (x) = sec x

 Short-cut solution :

   f (x) = 
1

cos x
Since period of cos x is 2
Hence period of f (x) = sec x is also 2 .

Illustration 23

Find the fundamental period of f (x) = 
1
tan x

 Short-cut solution :

f (x) = cot x
Since fundamental period of cot x = is ‘ ’

Then, fundamental period of 1cot
tan

x
x

 is also ‘ ’

TIPS AND TRICKS: (T-13)
If f (x) is periodic with fundamental period ‘T’ than f (ax + b) is also periodic 

with fundamental period T
| |a

Illustration 24
Find the fundamental period of f (x) = sin (2x + 3)

 Short-cut solution :

  Since fundamental period of sin x is 2

   T = 
2
| 2 |

     T = 

Illustration 25
Find the period of f (x) = {–3x + 5} where {*} is fractional part function.

 Short-cut solution :

Since period of y = {x} is 1

Hence, T = 1
| 3 |

     1T
3
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TIPS AND TRICKS: (T-14)

Let f (x) and g (x) be the two functions which are periodic then period of h (x) 
= f (x) + g (x) is 1 2LCM of T and T  as one its periods.

where, T1, T2 are period of f (x) and g (x) respectively.
LCM of numeratorLCM of irrational number
HCF of denominator

Illustration 26
Find period of f (x) = cos (sin x) + cos (cos x)

 Short-cut solution :

Since, period of cos (sin x) is  and priod of cos (cos x) is 
Hence the priod of f (x) = LCM ( , ) = .

Illustration 27

Find period of f (x) = 2 3sin cos
7 5
x x .

 Short-cut solution :

Since period of 
sin 2
7
x

 is 7

and period of cos2
5
x  is 10

3

Hence, the period of f (x) = LCM 107 ,
3

LCM of LCM (7 ,10 ) 70
HCF (1, 3) 1HCF of

r

r
N
D

TIPS AND TRICKS: (T-15)

Let   y = f (x f (n + a) + f (n + b)  
= constant then period of this junction is 2 | |b a . 

Illustration 28
If  f (x) + f (x + 5) = 12, the period of f (x) is:
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 Short-cut solution :

   2 |5 – 0| = 10.

Illustration 29
If  f (x + 2) + f (x + 9) = 30, then period of f (x) is:

 Short-cut solution :

   2 |9 – 2| = 14.

TIPS AND TRICKS: (T-16)

1 2 1[ ] ... [ ]nx x x x nx
n n n

where,   n N   and   [*] is greatest integer function.

Illustration 30
Find the value of
1 1 1 1 2 1 99.......
5 5 100 5 100 5 100

 Short-cut solution :

   
1[ ] 100 20
5

nx

SHORTCUTS: (SC-1)
f (x) = g (x) where f (x) and g (x) are 

functions. Then draw graph for both LHS and RHS on same Cartesian 

Number of point of intersection = Number of solutions/ Roots

Illustration 31
Find number of solution of x ln x = 1

 Short-cut solution :

ln x = 1
x

; x > 0 and x  0

Now, we draw graph for y = ln x and y = 1
x

; x > 0
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Number of intersection = 1 = Number of solutions
Illustration 32

Find number of solutions of sin x = 
10
x

.
 Short-cut solution :

Now, we will draw graphs for y = sin x and y = 
10
x

  sin x  [–1, 1]

  – 1 
10
x

 1 –10 x  10

We have to sketch the curve when x  [–10, 10]
Hence, number of intersection = 7 = Number of solutions.

Illustration 33
Find the number of solutions of e2x = x2.
 Short-cut solution :

Now, we will draw graphs for y = e2x, y = x2

Number of intersection = Number of solutions = 2.
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Illustration 34

Find the number of solutions of sin x = cos x in x [0, 2 ].

 Short-cut solution :

Draw graphs of y = sin x and y = cos x

Number of intersection in x  [0, 2 ] = 2 = Number of solutions

SHORTCUTS: (SC-2)

graph. Graphs are also useful for one-one, many-one, onto and into.
Domain = Existence of graph along - axis
Range = Existence of graph along - axis

x
y

Illustration 35
Find the domain and range also check function is one-one or not in its 

domain. 
2

2
5 4
2 3

x xf x
x x

 Short-cut solution :

f (x) = 
2

2
5 4 ( 4) ( 1) ; 1, 3

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

x xx x
First of all we will check monotonicity.
Differentiating     f (x) w.r.t. x, we get

   f (x) = 2 2
4 ( 3) ( 4) 7
3 ( 3) ( 3)

d x x x
dx x x x

     f (x) > 0      Increasing function
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Domain : x R – {–3, 1}

Range :   x R– 31,
4

As shown function is .

Illustration 36
f : [2, ] Y
f (x) = x2 – 4x + 5 is both one-one and onto if 
(a) Y  = R (b) Y = [1, )
(c) Y = [4, ) (d) Y = [5, )

 Short-cut solution :

Rewrite, f (x) = (x – 2)2 + 1      Parabola with vertex (2, 1)

ymin = 1 ; ymax = 
Hence, Y = [1, ).
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Illustration 37

f : R R

f (x) = 
2 2 1; 0

1; 0
x mx x

mx x

 Short-cut solution :

For x < 0, it is parabola open upwards
For x > 0, there are three possibilities (line)

Hence, m < 0      m  (– , 0).

SHORTCUTS: (SC-3)
Inverse of many-one function does not exist, only one-one onto 
function are invertible.

f (x)  0   or   f (x)  0

Illustration 38
If f : R R,  f (x) = x3 + (a + 2) x2 + 3ax + 5 is invertible mapping. 
Find ‘a’.

 Short-cut solution :

Invertible      One-one + Onto
Hence f (x)  0   or   f (x)  0

  f (x) = 3x2 + 2x (a + 2) + 3a  0   or    0 n R
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   0D
Hence, 4(a + 2) – 4.9a  0

a2 – 5a + 4  0

(a – 1) (a – 4)  0

    [1, 4]a

SHORTCUTS: (SC-4)
Inverse of a function is a mirror image about y = x line. So copy the 
graph along other side of y = x line.

Illustration 39

If f (x) = 2
; 1
; 1 4.

8 ; 4

x x
x x
x x

f –1(x)

 Short-cut solution :

Hence, f –1 (x) = 2

; 1
; 1 16

; 16
64

x x
x x
x x

SHORTCUTS: (SC-5)
Even functions are symmetric about y-axis odd functions are symmetric 
about origin.
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Illustration 40

If  f (x) = 
2 ; (0,1]

2 ; 1
x x
x x f (x) for x < 0 if f (x) is

 Short-cut solution :

(i) Even Function
Draw graph of f (x y-axis

f (x) = 2
2 ; ( , 1)

; ( 1, 0)
x x
x x

(ii) Odd Function
Draw graph of f (x

f (x) = 2
2 ; ( , 1)

; ( 1, 0)
x x
x x

If f–1 f (x f (f –1(x)) = x.
f f –1(x f (f –1(x)) = x  

f –1(x)

TECHNIQUE

Illustration 41
2log 1 ; 1af x x x a
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 Short-cut solution :

1f f x x

21 1log 1a f x f x x

21 1 1 xf x f x a ...(i)

and 
21 1 1 xf x f x a ..(ii)

From (i) and (ii), 1
2

x xa af x
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f (x) + f 1
x

= f (x) f 1
x

 which is always decreasing function.

f (x)  + f 1
x

 = f (x) f 1
x

x R–{0} 

and the condition   f (3) = – 26, then determine f (1).

Find:   I = 
3

0
{2cos }x dx ; where {} is fractional part function.

The range of the function f (x) = 7–xPx–3 is
(a) {1, 2, 3} (b) {1, 2, 3, 4, 5, 6} (c) {1, 2, 3, 4} (d) {1, 2, 3, 4,5}

If  f : R S f (x) = sin x – 3 cos x + 1, is onto, then the interval 
of ‘S’ is:
(a) [0, 3] (b) [–1, 1] (c) [0, 1] (d) [–1, 3]

The range of the function f (x) = 
2
2

x
x

, x  2 is
(a) R (b) R – {–1} (c) R – {1} (d) R – {2}

7. The range of 3 1 1( ) ;
2 1 2
xf x x
x

(a) 2
3

R (b) 3
2

R (c) R (d) 2
5

R

8. The range of the function f (x) = cos 1 sin
2

x

(a) [cos 2, 1]   (b)
1cos ,1
2

(c) [–1, 1]   (d) None of these
9. The range of the function f (x) = cos (5 sin x)

(a) [cos 5, 1] (b) [–1, 1] (c) 1cos ,1
5

(d) [–1, 1)

10. Which of the following is/are the functions

(a) y2 = 4x (b) x2 = 8y (c) x2 + y2 = 4 (d) 
1cos ,1
5

11. The function f : R R f (x) = sin x is:
(a) Into (b) Onto (c) One-one (d) Many-one
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12. The period of the function f (x) = if f (x + 10) + f (x + 20) = 50
 (a) 30 (b) 40 (c) 60 (d) 20

13. The period of f (x) = cos sin
4 3

xx .
 (a) 24 (b) 12 (c) 36 (d) 6

The function f : R  R f (x) = x2 – 3x + 2
 (a) Onto (b) Into (c) Many-one (d) One-one
15. Given  X f : X  X such that,  .....
16. Let   E = {1, 2, 3, 4} and F = {1, 2}. The number of onto functions from E 

to F is 
 (a) 14 (b) 16 (c) 12 (d) 8
17. Suppose f (x) = (x + 1)2 for x  –1, If g (x) is the function whose graph is the 

f (x) with respect to the line y = x, then g (x) equals

 (a) 1, 0x x   (b) 2
1 , 1

( 1)
x

x

 (c) 1, 1x n   (d) 1, 0x x
18. Let   f : R  R f (x) = 2x + sin x; x  R. Then f is 
 (a) one to one and onto (b) one to one but not onto
 (c) onto but not one-one (d) neither one-to one nor onto
19. The function   f : [0, 3] f (x) = 2x3 – 15x2 + 36x + 1 is

 (a) one-one and onto  (b) onto but not one-one
 (c) one-one but not onto (d) neither one-one nor onto

The inverse function of f (x) = 
2 2

2 2
8 8 ,
8 8

x x

x x  x  (–1, 1) is 

 (a) 
1 1log
4 1e

x
x

  (b) 
1 1log
4 1e

x
x

 (c) 8
1 1log log
4 1

e
e

x
x

 (d) 8
1 1log log
4 1

e
e

x
x
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Let f : ,
2 2

  R given by f (x) = [log(sec x + tan x)]3, then 
 

 (a) f (x) is odd function (b) f (x) is an one-one function
 (c) f (x) is onto function (d) f (x) is even function
22. Let f (x) = ax7 + bx3 + cx – 5; a, b, c f (+7), if f (–7) = 7.
 (a) – 16   (b) – 15
 (c) – 17   (d) – 20
23. Find the period of the function   f (x) = 2 + 3 cos (3x – 2)

 (a) 2 (b) (c)  (d) 
3

24. Find the domain of the function   f (x) = 
2

1cos
2

3 1
2 2
x x

Let   f (x) = 
1
x
x

)  [0, ) then f (x) is 

 (a) one-one but not onto (b) one-one and onto
 (c) many-one but not onto (d) many-one and onto
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Solutions
1. (1–x5)     f (x) = 1 ± x5

Since function is always decreasing is
So,   f (x) < 0

f (x) = 1 + x5    or    f (x) = 1 – x5

f (x) = 5x4 > 0  or  f (x) = – 5x4 < 0
          increasing function    decreasing function
  Hence, f (x) = 1 – x5 is our required answer.
2. (–3)    f (x) = 1 ± xn

  f (3) = – 26

f (3) = 1 + 3n  f (3) = 1 – 3n

– 26 = 1 + 3n  –26 = 1 – 3n

  – 27 = 3n     3n = 27
Not possible  3n
Hence, the required function is
f (x) = 1 – x3  f '(x) = – 3x2

f '(1) = –3
3. 3

2
I = 

3

0
{ 2 cos }x dx ... (1)

Apply king property
I = 

3

0
{2 cos }x dx ... (2)

  Add eqns. (1) and (2)
  2I = 

3

0
({2 cos } { 2 cos })x x dx

2I = 
3

0

3(1)
2

dx I

4. (a) We know that x – 3  0 x  3
And 7 – x x – 3 2x  10 x  5
Hence, x = 3, 4, 5
Now  At x = 3 y = 4P0 = 1

    At x = 4 y = 3P1 = 3
      At x = 5 y = 2P2 = 2
  Hence, range = {1, 2, 3}.
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As we know that – 2 2a b a sin x + b cos x 2 2a b
  Hence, – 2  sin x – 3  cos x  2
   – 1  sin x – 3  cos x + 1  3
  Onto      Range = Codomain      S  [–1, 3].

    Range  y  R – 1
1

                       y  R – {–1}

    Range  y  R – 3
2

   1 1Range is cos ,1
2 2

y

   5 Range is 1,1y

  (a) 

y

 (b) 

     Not a function     Function

  (c)  (d) 

     Not a function     Function

    

   Many-one

Range of sin is [ 1,1]
But given co- domain is

x y y
y R      Range  Codomain

Hence, into function.



30
12. (d)   a = 10, b = 20

          Period = 2 |20 – 10| = 20.

13. (a) f (x) = 

1 2

sin sin
4 3

T T

x x , Since period of sin x = 2

    T1 = 2
2 2and

4 3

T

   Period = LCM (T1, T2)
     = LCM (8, 6) = 24.
14. (b, c)  f (x) = x2 – 3x + 2      Parabola open upwards

      Many-one function

   ( ) Into function( )
x f x
x f x

15. (24)    m = 4  and  n = 4  

                                 nPm = 4P4 = 
4 !
0 !

          

                                                  n m

   No. of one-one functions = 24
   Since,  n = m = 4
   No. of onto functions = n! = 4! = 24.
16. (a)      m = 4  and   n = 2 
   Since,  n < m
   nm – nC1 (n – 1)m + nC2 (n – 2)m – nC3 (n – 3)m + ...
  =  24 – 2C1 (1)4 + 2C2 × 0
  = 16 – 2 = 14.
17. (d) 

  Since, g (x y = x line of f (x)
   g (x) is inverse of f (x) 

  Hence, y = (x + 1)2      x + 1 = y       x = – 1 + y

      f –1 (x) = – 1 + x  ; x  0.
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18.      Differentiate f (x)
   f (x) = 2 + 

[ 1,1]
cos x     f (x) > 0    one-one function

   f (x) = 2x + 
[ 1,1]
sin x

( )
Onto function

( )
x f x
x f x .

19.     Differentiate f (x) 
   f (x) = 6x2 – 30x + 36
   = 6 (x2 – 5x + 6)

For, [0, 2] ( ) 0
For, [2, 3] ( ) 0

x f x
x f x

Hence, many-one function.

20.  
2 2

2 2
8 8( ) ; ( 1,1)

1 8 8

x x

x x
y f x x

  Apply componendo and dividendo
2

4
2

1 2.8 8
1 2.8

x
x

x
y
y

 Take log8 to both sides

  4x = 8
1log

1
y
y

   f –1 (x) = 8
1 1log
4 1

y
y

   {Change base}

  f –1 (x) = 

1log
11

4 log 8

e

e

x
x

For even/odd function
f (– x) = [log (sec x – tan x)]3

32 2sec tanlog
sec tan

x x
x x

31log
sec tanx x

  = – [log (sec x + tan x)]3

  f (– x) = – f (x)      Odd function
  For one-one function

  f (x) = 3[log(sec x + tan x)]2 × 
1 sec (sec tan )

(sec tan )
x x x
x x
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f (x) = 3[log(sec x + tan x)]3

0 for ,
2 2

sec x
  Since, f (x) > 0
   One-one function

Since, range = codomain R. Hence, onto function.
Put x = – 7

  f (– 7) = – (a 77 + b 73 + c 7) – 5  (a 77 + b 73 + c 7) = – 12
Now, put   x = 7

  f (7) = 7 37 7 7 5a b c  = – 12 – 5 = – 17.

   Since period of cos x is 2

   Period of f (x) is 2
3

.

24. 
1 ,
2 4

x

 (1) cos x – 
1
2

  0  (2) 23 1
2 2
x x  > 0

 1 ( 1)
2

x x  < 0 x
1 , 1
2

  Hence, the common part is the graph will give the domain of f (x)

So the domain is 1 ,
2 4

x .

 f (x) = 2
(1 ) 0
(1 )
x x
x

  Hence   f (x) is one-one function
  Since, in the co-domain  [0, ) ; ‘0’ is included
  But in domain x  0      f (x)  0
  Hence, Range  Co-domain      Not onto
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  Review of Key Notes and Formulae

1. Inverse Trigonometric Function: As we know that trigonometric functions 
are not one-one and onto i.e. their natural domain and range, so their inverse 
do not exist but if we restrict their domain and range, then their inverse may 
exist.

2. Graphs of Inverse Trigonometric Functions

Function Graph Domain Range

(i) y = sin–1 x x  [–1, 1]

y ,
2 2

(ii) y = cos–1 x x  [–1, 1] x  [0, ]

(iii) y = tan–1 x x R

y ,
2 2

Inverse Trigonometric 
Functions
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(iv) y = cot–1 x x  R y  (0, )

(v) y = cosec–1 x x  (– , –1] 
[1, ) y ,

2 2
 – {0}

(vi) y = sec–1 x x  (– , –1] 
 [1, ) y  [0, ] – 

2

1. Properties of ITF  (Inverse Trigonometric Function)
 Property-1
 (i) sin (sin–1 x) = x ;  x  [–1, 1]
 (ii) cos (cos–1 x) = x ; x  [–1, 1]
 (iii) tan (tan–1 x) = x ;  x  R
 (iv) cot (cot–1 x) = x ;  x  R
 (v) cosec (cosec–1 x) = x ; x  (– , –1]  [1, )
 (vi) sec (sec–1 x) = x ;  x  (– , –1]  [1, )
 Property-2

 (i) sin–1 (sin x) = x ;  x  ,
2 2

 (ii) cos–1 (cos x) = x ; x  [0, ]

 (iii) tan–1 (tan x) = x ;  x  ,
2 2

 (iv) cot–1 (cot x) = x ;  x  (0, )
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 (v) cosec–1 (cosec x) = x ; x  ,
2 2

 – {0}

 (vi) sec–1 (sec x) = x ; x  [0, ] – 
2 Very Important Note:

If ‘x’ is not given according to above domain then make it between the above 
domain by using “± n ”

 Ex: sin–1 2sin
3

 = sin–1 sin
3

= sin–1 sin
3

   = 
3

.

 Property-3 
 (i) sin–1 (– x) = – sin–1 x   x  [–1, 1]

(ii) cos–1 (– x) =  – cos–1 x x  [–1, 1]
 (iii) tan–1 (– x) = – tan–1 x   x  R
 (iv) cot–1 (– x) =  – cot–1 x   x  R

(v) cosec–1 (– x) = – cosec–1 x x  (– , –1]  [1, )
 (vi) sec–1 (– x) =  – sec–1 x   x  (– , –1]  [1, )
 Property-4

 (i) sin–1 x + cos–1 x = 
2

 ; x  [–1, 1]

(ii) tan–1 x + cot–1 x = 
2

 ; x R

 (iii) sec–1 x + cosec–1 x = 
2

 ; x  (– , –1]  [1, )

 Property-5

 (i) sin–1 x = cosec–1 1
x

; x [–1, 1] – {0}

(ii) cos–1 x = sec–1 1
x

; x [–1, 1] – {0}

 (iii) tan–1 x = 

1

1

1cot ; 0

1cot ; 0

x
x

x
x
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 Property-6

 (i) tan–1 x + tan–1 y = 

1

1

1

tan ; 0, 0, 1
1

tan ; 1
1

tan ; 0, 0, 1
1

x y x y xy
xy

x y xy
xy
x y x y xy
xy

 (ii) tan–1 x – tan–1 y = 

1

1

1

tan ; 0, 0, 1
1

tan ; 1
1

tan ; 0, 0 and 1
1

x y x y xy
xy

x y xy
xy
x y x y xy
xy

 Property-7

 sin–1 x ± sin–1 y = 
1 2 2 2 2

1 2 2 2 2

sin 1 1 ; , 0 and 1

sin 1 1 ; , 0 and 1

x y x x y x y

x y y x x y x y

 Property-7.1

 cos–1 x ± cos–1 y = 
1 2 2 2 2

1 2 2 2 2

cos 1 1 ; , 0 and 1

cos 1 1 ; , 0and 1

xy x y x y x y

xy x y x y x y

 (i) 

1

1 1
2

1

2 tan ; 1
2sin 2 tan ; 1 1

1
2 tan ; 1

x x
x x x
x

x x

 (ii) 

1

1 1
2

1

2 tan ; 1
2tan 2 tan ; 1 1

1
2 tan ; 1

x x
x x x
x

x x

 (iii)
12

1
2 1

2 tan ; 01cos
1 2 tan ; 0

x xx
x x x

 (iv) tan–1 x + tan–1 y + tan–1 z = 1tan
1 ( )
x y z xyz
xy yz zx

;

  if  x > 0, y > 0, z > 0 and (xy + yz + zx) < 1
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Note: (i) tan–1 x + tan–1 y + tan–1 z = 
2

, then xy + yz + zx = 1

              (ii) tan–1 x + tan–1 y + tan–1 z = , then xy + yz + zx = xyz.
Important Points to Remember

(i) 1 1
2 2

tan sinx x
aa x

(ii)
2 2

1 1 2
2 2

1 1 1tan cos
4 21 1

x x
x

x x

(iii)
2 3

1 1
2 2

3tan 3tan
( 3 )
a x x x

aa a x

(iv) tan–1 x1 + tan–1 x2 + ....... + tan–1 xn = 1 1 3 5

2 4 6

.......tan
1 .......
S S S
S S S

  where, Sk denotes the sum of the product of x1, x2, ..., xn taken ‘K’ at a
time.

Note: 1 3tan ( 2 1)
8

              
1tan (2 3)

12

TIPS AND TRICKS: (T-1)

This is a substitution method such that we can substitute the values of x
and y be ‘0’ or ‘1’ or vice-versa. This works in maximum cases. In case 
of any failure check for the other values of the variables (x, y, etc) like
1, 2, 3, ... etc.

Note: Always back check in this type.

Illustration 1

If x > 0, y > 0 and x > y 1 1tan tanx x y
y x y

.
[AIEEE 2005]

(a)
4

(b) – 
4

(c) 3
4

(d)
2
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 Short-cut solution :

 Put x = 1,   y = 1

tan–11 + tan–1 ( ) = 
3

4 2 4
  Ans. (a)

Illustration 2

If cos–1 x – cos–1
2
y

 = , then 4x2 – 4xy cos  + y2 =

(a) – 4 sin2 (b) 4 sin2 (c) 4 (d) 2 sin 2

 Short-cut solution :

 Put x = y = 1      
3

Now, put ‘ ’ in the required eqn.

4x2 – 4xy cos 
3

 + y2   ( x = y = 1)

  4 – 4 × 1
2

 + 1 = 3

Now, check option A, B, C, D for  = – 
3

2 24 sin 4 sin 3
3

  Ans (b)

Illustration 3

1 1 1 3 21 2 1

1 1 2 2 3
tan tan tan ...

1 1
a aa x y a a

a y x a a a a

11 1

1

1... tan tan
1
n n

n n n

a a
a a a

.

 Short-cut solution :

  Put a1 = a2 = a3 = ... an = 0

1 1

/2

tan 0 ... 0 tan ( )y
x

= 1tan
2

y
x

 = 1cot y
x

.
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Illustration 4

If x > 0, y > 0, then 1 1tan tanx x y
y x y

 =

(a)
2

(b)
4

(c)
3

(d) 3or
4 4

 Short-cut solution :

 Put x = y = 1

tan–1 (1) – tan–1 (0) = .
4

  Ans. (b)
Illustration 5

If 0 x 1
2

, then value of 
2

1 11
tan sin sin

2 2
xx x  is

(a) 0 (b) – 1 (c) 1 (d)
4

 Short-cut solution :

 Since 0 x 1
2

, put   x = 0

           1 1tan sin tan 1
42

.   Ans. (c)

Illustration 6
If x2 + y2 + z2 = k2, then value of

1 1 1tan tan tanxy xz zy
zk yk xk

 is equals to

(a)
2

(b) (c) 3
2

(d) 0

 Short-cut solution :

   Put x = y = z = 1
K2 = 3      3K

Hence, 1 1 11 1 1 1tan tan tan
21 3 3 3

. Ans. (a)
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Illustration 7

The value of 1 1 11 1tan cos tan cos
4 2 4 2

x x
y y

is equal to

(a)
x
y (b) y

x
(c)

2x
y (d) 2y

x

 Short-cut solution :

   Put x = 1 and y = 2

1 1tan tan
4 2 3 4 3 2

 = 
5tan tan
12 12

= tan 75° + tan 15° = 2 3 2 3  = 4
Now, check for x = 1 and y = 2 in options (a), (b), (c), (d).

2y
x

 = 4. Ans. (d)

TIPS AND TRICKS: (T-2)
Short trick to solve series produces in inverse trigonometric functions.
In this we can take value of ‘n’ be 1, 2 or 3, .... etc. to minimize the steps. And 
after that check the option for those value of ‘n’ which has taken.

Illustration 8
The value of

1 1 1
2 2 2tan tan tan ...

1 2 1 6 1 12
x x x n
x x x

 terms

(a) tan–1 (n + 1) x – tan–1 x (b) tan–1 (n + 1) x + tan–1 x
(c) tan–1 (n – 1) – tan–1 x (d) tan–1 (n – 1) x – tan–1 x

 Short-cut solution :

  Put n = 1

1 1 2tan tan
1 2 1 2

x x x
x x x x

As we know that  1 1 1tan tan tan
1
A B A B
AB

tan–1 2x – tan–1 x
Now, check for n = 1 in options (a), (b), (c), (d). Ans. (a)
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Illustration 9

The value of

1 1 1
2 2 2

1 1 1tan tan tan ... terms
1 3 3 5 7

n
x x x x x x

(a) tan–1 (x – n) – tan–1 x (b) tan–1 (x + n) – tan–1 x
(c) tan–1 (n – x) – tan–1 x (d) tan–1 (x + n + 1) – tan–1 x
 Short-cut solution :

  Put n = 1
1 11 ( 1) 1tan tan
1 ( 1) 1 ( 1)

x
x x x x

1 1 1As we know that tan tan tan
1
x yx y
xy

tan–1 (x + 1) – tan–1 1
Check options (a), (b), (c), (d) for n = 1. Ans. (b)

TIPS AND TRICKS: (T-3)

then stabilizing the components (options).

Illustration 10

The value of 1 4 5 coscos
5 4 cos

x
x

.

(a) 1 32 tan tan
4 2

x
(b) 1 12 tan tan

3 2
x

(c) 1 32 tan tan
5

x (d) 1 32 tan tan
4

x

 Short-cut solution :

    Put x = 90°

x

3

4

5
1 14 0 3cos tan

5 0 4

Now, we will check (a), (b), (c), (d) options.

Stabilizing    1 13 1tan 2 tan tan
4 3 2

x

Take ‘tan’ to both sides      

123 33
14 41
9

.   
Ans. (b)
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Illustration 11

If sin–1 x + sin–1 y + sin–1 z = 
3
2

 then,

(a) x100 + y100 + z100 – 101 101 101
9 0

x y z
(b) x22 + y42 + z62 – x220 – y420 – z620 = 0
(c) x50 + y25 + z5 = 0

(d)
2008 2008 2008

2009 0
( )

x y z
xyz

 Short-cut solution :

    Put  sin–1 x = sin–1 y = sin–1 z = 
2

  x = y = z = 1
Now, check options (a), (b), (c), (d) for x = y = z = 1  Ans. (a, b)

Illustration 12

 Solve cos–1 x 3  + cos–1 x = 
2

, then x =

(a) – 1
2

(b) 1
2

(c) 0 (d) 1

 Short-cut solution :

Check options (a), (b), (c), (d).

Put   x = 1
2

      1 13 1cos cos
2 2 6 3 2   Ans. (b)

Illustration 13

If tan–1 x + tan–1 y + tan–1 z = 3
4

 then the value of xy + yz + zx is,

(a) 3 (b) 2 (c) – 3 (d) – 2

 Short-cut solution :

   Put x = y = z = 1

tan–1 x + tan–1 y + tan–1 z = 3
4Then,  xy + yz + zx = 3 Ans. (a)
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Illustration 14

1 1 sin 1 sin
tan ;

21 sin 1 sin
x x

x
x x

 is equal to

(a)
2 2
x (b)

2 2
x (c)  – x (d) 2  – x

 Short-cut solution :

   Put x = 
2

    1 10 2tan – tan 1
40 2

Now, check options (a), (b), (c), (d)

2 2 4
x . Ans. (a)

Illustration 15
1

2 21 1
4

2 1 1
1 cos(tan ) sin(tan )

cot (sin ) tan (sin )
y y y y

y y y
 is equal to:  [JEE M 2013]

(a) 1 (b) 0 (c) 1
2

(d) 2

 Short-cut solution :

   Put y = 1

[02 + 1] = 1 Ans. (a)

SHORTCUTS: (SC-1)
In order to solve inequilities in inverse trigonometric functions use graphs to 
minimizing the steps.

Illustration 16
The values of ‘x’ for which sin–1 x > cos–1 x x  (–1, 1).

 Short-cut solution :

We will draw graphs of both functions
y = sin–1 x and y = cos–1 x
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We will choose that part in the graph which is greater
                        (sin–1 x > cos–1 x)

Hence, it is clear from the graph    
1 ,1
2

x

then change the inputs in simple form using G.P. and then equate.

TECHNIQUE

Illustration 17

If 
2 3 4 4 6

1 1 2sin – .... cos – – .... ,
2 3 4 2 4 2
x x x x xx x

for 0 < |x| < 2 x.

 Short-cut solution :
2 3 4 2– ....
2 3 4 21

2

x x x x xx x x

And 
4 6 2 2

2
2 2

2– – ....
2 4 21

2

x x x xx
x x

2
1 1

2
2 2sin cos
2 22
x x
x x

 and this is true when 

2
3 2 3

2
2 2 2 2
2 2
x x x x x x
x x
2x2 – 2x = 0 x(x – 1) = 0 x = 0 or x = 1
x = 1 (x cannot be 0 as 0 < |x| < 2 )
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1. If cos tan–1 sin cot–1 x

(a)
2

2
1
2

x
x

(b)
2

2
1
2

x
x

(c)
2

2
1
2

x
x

(d)
2

2
3
1

x
x

2. 2 tan–1 x = 
2 2

1 1
2 2

1 1cos cos ;
1 1
a b
a b

 (a > 0, b > 0)

(a)
1
a b
ab

(b)
1
a b
ab

(c)
1
a b
ab

(d)
1
a b
ab

3. If u = 1 1cot cos 2 tan cos 2 , then

(a) 1 + sin u = tan    (b) 1 + sin u = tan2

(c) 1 – sin u = tan2   (d) sin u = tan2

4. tan (tan–1 x + tan–1 y + tan–1 z) is equal to:
(a) 1 + cot (cot–1 x + cot–1 y + cot–1 z)
(b) 1 – cot (cot–1 x + cot–1 y + cot–1 z)
(c) cot (cot–1 x + cot–1 y + cot–1 z)
(d) tan (1 + tan–1 x + tan–1 y + tan–1 z)

5. The value of 2 1 1 2 1/21 [{ cos (cot ) sin (cot )} 1]x x x x  is equal to
[AIEEE 2008]

(a)
21

x

x
(b) x (c) 21x x (d)

2

2
1
1

x
x

6. Let 1 1 1
2

2 1tan tan tan where | |
1 3
xy x x
x

. Then the value of y is:

[JEE M 2015]

(a)
3

2
3
1 3
x x
x

(b)
3

2
3
1 3
x x
x

(c)
3

2
3
1 3
x x
x

(d)
3

2
3
1 3
x x
x
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7. Find value of sin–1 cos (sin–1 x) + cos–1 sin (cos–1 x)

 (a) 
2

 (b) 
3

(c) 
6

(d)
12

8. If 1 1 1 1 1 1tan tan tan , thenx y z
xy yz zx

 is equal to

 (a) xyz (b) 
1
xyz

 (c) 1 (d) 0

9. 1 1 12 2 2tan tan tan ... tan
1 1 2 1 2 3 1 ( 1)n n

 (a) 3
2

 (b) 2
3

 (c) – 3
2

 (d) – 2
3

10. If p, q, r are positive real numbers and

  = 1 1 1( ) ( ) ( )tan tan tan ,p p q r q p q r r p q r
qr pr pq

 then tan  is equal to 

 (a) 1 (b) 0 (c) 
p q r
pqr

 (d) 
pqr

p q r

11. If tan–1 x + tan–1 y + tan–1 z = , then x + y + z = 

 (a) xy + yz + zx (b) xyz (c) 
1
xyz

 (d) – xyz

12. Let sin–1 x + sin–1 y + sin–1 z =  then

 2 2 21 1 1x x y y z z  = 

 (a) xyz (b) 1
2

 xyz (c) 2 xyz (d) 
3
xyz

Numerical Value Problems

13. If cos–1 x + cos–1 y = 2 , and sin–1 x + sin–1 y
where [x] is greatest integer function.

14. Find number of solutions of cos–1 x = tan–1 x  x  [–1, 1].
15. Find number of solutions of sin–1 x = 1 – x  x  [–1, 1].
16. The values of ‘x’ satisfying the inequality cos–1 x > sin–1 x  x  [–1, 1] is  

 ] is greatest integer function.

EB
D
_7
32
5



47
17. The value of ‘x’ satisfying the inequality 2 (tan–1 x)2 – 5 tan–1 x + 3 < 0 is 

(tan K1, tan K2 1 2

( )

2

Two

K K .

Solutions
1. (a)  Put x = 0

cos tan–1 sin cot–1 0 = 
1
2

 = P

Now check options (a), (b), (c), (d) for  x = 0

2. (c)  Put a = b = 1
2 tan–1 x = 0      x = 0
Now check options (a), (b), (c), (d) for a = b = 1

 Put  = 0      u = 0
Now check options (a), (b), (c), (d) for  = 0 and u = 0

4. (c)  Put x = y = z = 0      tan 0 = 0
Now check options (a), (b), (c), (d) for x = y = z = 0

5. (c)  Put x = 1

   

1
2 21 12 1 2

2 2
Now, check options a, b, c, d for x = 1

6. (c)  Put x = 1      tan–1 y = 
3 1
4

y

Now, check options (a), (b), (c), (d) for x = 1

7. (a)  Put x = 0

sin–1 cos (0) + cos–1 sin 
2

 = 
2

.

8. (c)  Put, tan–1 x = tan–1 y = tan–1 z = 
3

  x = y = z = 3

Now,   
1 1 1 1 1 1 1

3 3 3xy yz zx
.
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9. (b)   Put n = 1

   1 2 2tan tan
3 3

.

10. (b)  Put p = q = r = 1

    = 1 1 1tan 3 tan 3 tan 3 .

11. (b)  Put x = y = z = 3
    x + y + z = 3 3  = xyz.

12. (c)  Put sin–1x = sin–1 y = sin–1 z = 
3

    x = y = z =  3
2

   2 2 2 3 3 3 31 1 1
4 4

x x y y z z

  Now, check options (a), (b), (c), (d) for x = y = z = 3
2

    2 xyz = 
3

3 3 32
2 4

13. (0)  Put cos–1x = cos–1 y =  x = y = – 1

  Now, sin–1(–1) + sin–1(–1) = P = – 

   4 + [– ] = 4 + (– 4) = 0

14. (1)  Drawing graphs of y = cos–1 x and y = tan–1 x

  Number of intersection = 1 = No. of solution.
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15. (1)  Drawing graphs of y = sin–1 x and y = 1 – x

  Number of intersection =  No. of solution = 1.

16. (0)  Drawing graphs of y = sin–1 x and y = cos–1 x

  Number of intersection =  No. of solution = 1.

  cos–1x > sin–1x when 11,
2

x

  

1 1[P] [0.707] 0
2 2

P

17. (4)  2(tan–1 x)2 – 5tan–1 x + 3 < 0

   (tan–1 x – 1) 1 3tan
2

x  < 0  

  tan–1 x  31,
2

  Now, drawing graph of y = tan–1 x 
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  Hence, it is clear from graph that

   x  
3tan 1, tan
2

      K1 = 1, K2 = 3
2

.

  Hence,  K1 + 2 K2 = 31 2
2

 = 4.

EB
D
_7
32
5


