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EXERCISE – I HINTS & SOLUTIONS

FUNCTION

Sol.1 D

f(x) = 
0.3

2

–log (x –1)

x 2x 8+ +

x – 1 > 0 ⇒ x > 1

& x2 + 2x – 8 > 0   ⇒  D < 0      ⇒  x ∈ R

& –log
0.3

 (x – 1) ≥ 0   ⇒   log
0.3

 (x – 1) ≤ 0

⇒ x – 1 ≥ 1   ⇒  x ≥ 2   ∴ Domain x ∈ [2, ∞)

Sol.2 D

f(x) = log
1/2

 

















+ 1–

x4

1
1log– 2

⇒ – log
2
 








+

4/1x

1
1  –  1 > 0

⇒ – log
2
 







 +
4/1x

1
1  > 1 ; x > 0

⇒ log
2
 







 +
4/1x

1
1  < –1   ⇒1 + 4/1x

1
 < 

2

1

⇒ 4/1x

1
 < – 

2

1
  ⇒  x ∈ φ

Sol.3 B

q2 – 4pr = 0, p > 0

f(x) = log (px3 + (p + q) x2 + (q + r) x + r)

⇒ px3 + (p + q) x2 + (q + r) x + r > 0

⇒ (px3 + px2) + (qx2 + qx) + (rx + r) >0

⇒ px2 (x + 1) + qx (x + 1) + r( x + 1) > 0

⇒ (x + 1) (px2 + qx + r) > 0    ⇒   D =q2 – 4pr

Means it is perfect square

x = – 
a2

b

       (x + 1)

2
q

x
2p

 
+ 

 
>0 ⇒ x + 1 > 0 ⇒ x > –1 (x ≠ 

–q

2p
)

⇒ x ∈ (–1, ∞) – 








p2

q
–

∴ x ∈ R – 















∪∞

p2

q
–)1,–(–

Sol.4 A

Domains of f(x) is (– ∞, 0]

Domains of f (6{x}2 – 5 {x} + 1)

6{x}2 – 5{x} + 1 ≤ 0 ⇒
3

1
 ≤ {x} ≤ 

2

1

      ⇒ n +
3

1
 ≤ x ≤ n +

2

1
 ; n ∈ I  ⇒ n I

U
∈  

1 1
n ,n

3 2

 + + 
 

Sol.5 B

f(x) = x 4 2

2

2x – 1
– log log

3 x
+

 
 + 

Case-1 : 
2

4x +
 > 1  ⇒  x > –2

– 
2

4xlog +
 log

2
 









+ 3x

1–x2
 ≥ 0

⇒
2

4xlog +
 log

2









+ 3x

1–x2
 ≤ 0

⇒ log
2
 









+ 3x

1–x2
 ≤ 1 ⇒

3x

1–x2

+
 ≤ 2

⇒
3x

7

+
 ≥ 0 ⇒ x > –3

& 
3x

1–x2

+
 > 0 ⇒

1
x ; x –3

2
> <

& log
2
 









+ 3x

1–x2
 > 0 ⇒

3x

1–x2

+
 > 1

⇒
3x

4–x

+
 > 0 ⇒ x > 4 ; x < –3

–3 –2 ½ 4

∴ x ∈ (4, ∞) .......(i)

Case-2 : 0 < 
2

4x +
 < 1    ⇒ – 4 < x < – 2

– x 4

2

log +  log
2
 
2x 1

x 3

−
+

 ≥ 0
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⇒  
2

4xlog +  log
2
 

3x

1–x2

+
 ≤ 0   ⇒  log

2
 

3x

1–x2

+
 ≥ 1

⇒
3x

7

+
 ≤ 0 ⇒ x < –3

&
3x

1–x2

+
 > 0 ⇒ x > 

2

1
 ; x < –3

& log
2
 









+ 3x

1–x2
 > 0 ⇒

3x

4–x

+
 >  0

⇒ x > 4 ; x < –3  ∴  x ∈ (–4, – 3) ...(2)

(1) ∪ (2) ⇒ x ∈ (–4, –3) ∪ (4, ∞)

Sol.6 A

)5–]x([loglog 2
43/1

⇒ log
1/3

 log
4
 ([x]2 – 5) ≥ 0 ⇒  0 < log

4
 ([x]2 – 5) ≤ 1

⇒ 1 < [x]2 – 5 ≤ 4 ⇒ 6 < [x]2 ≤ 9

[x] always gives integer value so square of GTF

will also give Integer value. In between 6 and 9

are only perfect square value possible.

[x]2 = 9 ⇒ [x] = 3 [x] = – 3

3 ≤ x< 4 – 3 ≤ x < – 2

      ∴ x ∈ [–3, –2) ∪ [3, 4)

Sol.7 D

f(x) =       (x12   –   x9   +   x4     –   x   +   1)–1/2

          ↓          ↓              ↓          ↓             ↓
If x < 0      +ve  –(–ve)   +ve     –(–ve)   +ve > 0

If x= 0      f(x) > 0

If x > 0     x9 (x3 – 1) + x(x3 – 1) + 1

       ↓                     ↓
Now if x ≥ 1   +ve          +ve + 1 > 0

If 0 < x < 1

1 – x + x4 – x9 + x12

(1 – x) + x4 (1 – x5) + x12 > 0   ⇒  x ∈ R

Sol.8 B

f(x) = 4x + 2x + 1

Let 2x = t ; t ∈ (0, ∞)  

(0, 1)

  = t2 + t + 1

f(x) = 

2

2

1
t 







 + –
4

1
 + 1 = 

2

2

1
t 







 +  + 
4

3
 = (1, ∞)

Sol.9 B

f(x) = 5
log  { 2  (sin x – cos x) + 3}

⇒ – 2  ≤ sin x – cos ≤ 2

⇒ – 2 ≤ 2  (sin x – cos x) ≤ 2

⇒ 1 ≤ 2  (sin x– cos x) + 3 ≤ 5

⇒ 0 ≤ 5
log  [m] ≤ 2 ∴  Range ∈ [0, 2]

Sol.10 D

f(x) = 2
log  (2 – log

2
 (16 sin2 x + 1))

⇒ 0 ≤ sin2 x ≤ 1 ⇒   0 ≤ 16 sin2 x ≤ 16

⇒ 1 ≤ (16 sin2  – x + 1) ≤ 17

⇒ 0 ≤ log
2
 (16 sin2 x + 1) ≤ log

2
17

⇒ – log
2
17 ≤ – log

2
 (16 sin2 x + 1) ≤ 0

⇒ 2 – log
2
17 ≤ 2 – log

2
 (16 sin2 x+ 1) ≤2

⇒ 2
log  (2 – log

2 
17) ≤ 2

log  M ≤ 2

∴
2

– log M 2∞ < ≤

Sol.11 D

            [2 cos x] + [sin x] = – 3

–2, –1, 0, 1,2          –1, 0, 1

–3

– 2 ≤ 2 cos x< – 1

– 1 ≤ cos x < – 
2

1

x ∈ 






 ππ
3

4
,

3

2
         

O

–1 +1

O

3/2π

2

1

2

1
–

3/4π

–

– 1 ≤ sinx < 0

x ∈ (π, 2π)

  0

3

2π π

3

4 π2π

∴  π < x < 
3

4π

f(x) = sin x + 3  cos x

= 2
1 3

sinx cosx
2 2

 
+ 

  
= 2 sin 







 π
+

3
x  = 2 sin θ

π + 
3

π
 < θ < 

3

π
 + 

3

4π

⇒ 
3

4π
< θ <

3

5π
        

3

4π
3

5π

2

3
−
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⇒ – 1 ≤ sin θ < – 
2

3

⇒ – 2 ≤ 2 sin θ < – 3   ∴ [– 2, – 3 )

Sol.12 A

f(x) = 7 – x p
x – 3

nP
r
 n ∈ N

7 – x > 0 ⇒ x <7      r ∈ w

x – 3 ≥ 0 ⇒ x ≥ 3       n ≥ r

7 – x ≥ x – 3 ⇒ x ≤ 5

x ∈ {3, 4,5} x = 3    4P
0
 = 1

x = 4   3P
1
 = 3

x = 5   2P
2
 = 2

Sol.13 C

f(x) = 

x
cos 1 1

2
x x

1 cos –cos
2 2

x
– cos 1 –1

2

 = 2 + 2 cos2 
2

x

0 ≤ cos2 
2

x
 ≤ 1 ⇒ 0 ≤ 2 cos2 

2

x
 ≤ 2

⇒  2 ≤ 2 + 2 cos2 
2

x
 ≤ 4  ∴   2 ≤ y ≤ 4

Sol.14 B

Area (∆AMN)

= 
2

1
 (2x) x = x2

(AP = 2 )  

A B

CD

N
x

x

M

P

2

2

x0 < x ≤ 2

0 < x2 ≤ 2

2  ≤ x < 2 2

PC = 2 2   – x        

N

M

A B

CD

MN = 2(2 2  – x)

Area (∆AMN)

= 
2

1
 2(2 2  – x) x

= 2 2 x – x2 = – (x2 – 2 2 x)

= – [(x – 2 )2 – 2] = 2 – (x – 2 )2

⇒  x = 2 , y = 2 ; x = 2 2 , y = 0 ∴ y ∈ (0, 2]

Sol.15 D

f(x) = |x|x

|x–|x

ee

e–e

+
 = 









<

≥
− −

0x;0

0x;
e2

ee
x

xx

for x ≥ 0

y = x

x–x

e2

e–e
 = x2

x2

e2

1–e

Let t = ex ⇒  y = 2

2

t2

1–t

ex ≥ 1 ⇒ t ≥ 1

∴ 2yt2 = t2 – 1

t2 ≥ 1  ⇒  t2 = 
y2–1

1
 ≥ 1  ⇒   

1
0 y

2
≤ <

Sol.16 C

f(x) = 
8xsin8xsin2

5xsin4xsin
2

2

++

++

f(x) = 
2

1













++

++

8xsin8xsin2

10xsin8xsin2
2

2

= 
2

1









++
+

8xsin8xsin2

2
1

2

= 
2

1













+
+

2)2x(sin

1
1

f(x)|
max.

 = 
2

1
[1 + 1] = 1

f(x)|
min.

 = 
2

1







 +
9

1
1  = 

9

5
      ∴ Range ∈ 








1,

9

5

Sol.17 C

[x] + 2 {– x} = 3x

Case–1 : x ∈ I ; x + 0 = 3x ⇒ 2x = 0 ⇒ x = 0

Case–2 : x ∉ I

⇒ [x] +2 (1 – {x}) = 3x ⇒ [x] + 2 – 2 (x – [x]) = 3x

⇒ [x] + 2 – 2x + 2 [x] = 3x  ⇒ 3[x] = 5x – 2 ...(1)

& x – {x} + 2 – 2{x} = 3x

⇒ 2 – 3{x} = 3x ⇒ 0 ≤ {x} < 1

⇒ 0 ≤ 3{x} < 3 ⇒ 0 ≤ 2 – 2x < 3

⇒ – 2 ≤ – 2x < 1 ⇒ – 1 < 2x ≤ 2

∴  1
– x 1

2
< ≤
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If – 
2

1
 < x < 0

from (1) ⇒  – 3 = 5x – 2 ⇒  x = – 
5

1

If 0 ≤ x< 1

from (1)  ⇒  0 = 5x – 2  ⇒   x = 2/5  ∴ 3 solution

If x = 1 (reject as x ∈ I is already taken)

Sol.18 B

[sin–1 x] = x – [x]

[sin–1 x] = {x}

–2, –1, 0, 1 0 ≤ {x} < 1

possible only if [sin–1 x] = 0 &  {x} = 0

  0 ≤ sin–1 x < 1      ;  x = 0

  0 ≤ x < sin 1

common solution is x = 0

Sol.19 A








 +
2000

1999

2

1
 = [0.5+0.995] = 1

�








 +
2000

1000

2

1
= [0.5 + 0.5] = 1

(1 + 1 + .......... + 1)
1000 times

 = 1000

Sol.20 A

f(x) = sgn [x + 1]

= 1    if [x + 1] > 0

⇒ [x] > – 1   ∴   x ≥ 0       –1

–1

–1

= 0     if [x + 1] = 0

⇒ [x] = – 1 ∴  –1 ≤ x < 0

= – 1  if [x + 1] < 0

⇒ [x] < – 1   ∴  x < –1

Sol.21 B

f(x) = 2 sin2θ + 4 cos (x + θ) sinx.sinθ + cos (2x+2θ)

f(x) = cos 2x

⇒ f – x
4

π 
 
 

 = cos 2 – x
4

 π 
  
  

 = sin 2x

⇒ f2(x)+ f2 – x
4

π 
 
 

 = 1

Sol.22 C

0 < A < 1, 0 < B < 1, 0 < c < 1

⇒   0 < A + B + C < 3

p = [A + B + C] = 2, q = [A] + [B] + [C] = 0

Maximum value of p – q means maximum value

of p and minimum value of q = 2 – 0 = 2

Sol.23 B

z → integer

f(x) = ax2 + bx+ c f(1)

= a + b + c = I                

z z

Domain Co-domain

f(1) – f(2) = a + b ∈ I

f(0) = c ∈ I

Sol.24 C

(A) 2/)nx(e �  and x  ⇒ D
1
 ∈ (0, ∞) ; D

2
 ∈ [0, ∞)

Domain are not same so not identical

(B) tan–1 (tan x) and cot–1 (cot x)

Domain are not same so non identical

(C)  cos2x + sin–1x and sin2x + cos4x

⇒  x ∈ R & x ∈  R   Identical

Sol.25 B

f : [2, ∞) → y

f(x) = x2 – 4x + 5

one – one and onto

a4

D–
 = – 1

4

)2016(
=

−
  

1

for one-one and onto y = 1 ∴   range [1, ∞)

Sol.26 D

f(x) = 
10x2x7

5x–x2
2

2

++

+
 = 

)x(h

)x(g

Quadratic expression g(x) & h(x) are always posi-

tive so f(x) is always positive.

so range ≠ co-domain.

Sol.27 A

f : R → R f(x) = x3 +x2 + 3x + sin x

f ’(x) = 2

( 1,1)1

3x 2x 3 cos x 0 x R
−

+ + + > ∀ ∈�������

–D

4a
= – 

12

)36–4(
 = 
32

12
 = 2.57

f(x) = one-one, Range = Co-domain

Sol.28 A

f(x) = 
3

7–a4
 x3 + (a – 3

2x)  + x + 5

Case – 1 : a = 
4

7

f(x) = – 
4

5
 x2 + x + 5 which can't be one-one
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Case – 2 : a ≠ 
4

7

f'(x) = (4a – 7
2x)  + 2(a – 3) x + 1

D ≤ 0

⇒ 4(a – 3)2 – 4(4a – 7) ≤ 0

⇒ a2 – 6a + 9 – 4a + 7 ≤ 0

⇒ a2 – 10 a + 16 ≤ 0

⇒ (a – 8) (a – 2) ≤ 0   ∴  2 ≤ a ≤ 8

Sol.29 C

f : (e, ∞) → R

f ( x )  =  �n (�n (�n x))   

nx�

1

e x

e < x < ∞
Let �n x = t

t ∈ (1, ∞) ⇒  �n t ∈ (0, ∞)

1 < �nx < ∞
0 < �n (�n x) < ∞
– ∞ < �n (�n (�n x) < ∞   

nt�

O t

Range = Co-domain onto

Let �n t = u

Let �nx = t ; t ∈ (1, ∞)

�n t ∈ (0, ∞)               

un� ),0(u ∞∈

u

one-one

Sol.30 C

f(x) = 2[x] + cos x

f : R → R

Some values are      

x=2

x=3

x

y

4.723.142

π

x=1

1.57

missing so into I S∩

2 + cos 1

2 + cos 2

1

cos 1

Some values are 
missing so into SI ∩

0 ≤ x < 1 f(x) = cos x

1 ≤ x < 2 f(x) = 2 + cos x

2 ≤ x < 3    f(x) = 4 + cos x

3 ≤ x < 4 → curve will turns thats why many-one.

Sol.31 D

f : R → S ; f(x) = sin x – 3  cos x + 1

⇒ – 2 ≤ sin x – 3  cos x ≤ 2

⇒ – 1 ≤ sin x – 3  cos x + 1 ≤ 3

Range ∈ [–1, 3]

Sol.32 D

f : R → R ; f(x) = 6x + 6|x|

x ≥ 0   f(x) = 2.6x                          
(0, 2)

0

x < 0   f(x) = 6x + 6–x = 6x + x6

1
 ≥ 2

Many-one into

Sol.33 D

f(x) = px + sinx

f '(x) = p + cos x

p ≠ 0 for converging ranges of f(x) is (–∞, ∞)

f '(x) = P + cos x > 0  or  < 0   ∀ x ∈ R

P∈ (–∞, –1) ∪ (1, ∞) → f'(x) will not be zero.

Sol.34 B

f : S → R+, f(∆) = area of the ∆
S → set of triangle ; R+ → set of real values

for one base there are many triangle can possible.

So many-one.

Sol.35 C

f : R → R ; f(x) = 
1x

4–x
2

2

+
 ⇒ f(– x)= 

1x

4–x
2

2

+
 = f(x)

f(x) is even that's why many-one.

y = 
1x

4–x
2

2

+
  ⇒  yx2 + y = x2 – 4

⇒  x2 = 
y–1

4y +
 ≥ 0     

+ – +

–4 1

⇒ 
1–y

4y +
 ≤ 0    ∴   y ∈ [–4, 1)

Range ≠ Co-Domain      ⇒ into

Sol.36 B

f :(–∞, 1) → [0, e5] ;  f(x) = )2x3–2x–(e +  = 2–x3x– 2

e +

t(x) = – x2 + 3x – 2  

]0,(–Range ∞

= – (x – 2) (x – 1)

–∞ < t(x)< 0

0 < et(x) < 1

f(x) = et(x)

f(x
1
) = f(x

2
)

)x(t)x(t 21 ee =    ⇒  t(x
1
) = t(x

2
)

x
1
 = x

2  
⇒ t is one-one   ⇒   f is one-one function.
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Sol.37 C

f(g(x)) = cot–1 (2x – x2)

–∞ < 2x – x2 ≤ 1

But domain of f(x) is R+

0 < 2x – x2 ≤ 1  ⇒  
2

π
 > cot–1 (2x – x2) ≥ 

4

π

Range ∈ 






 ππ
2

,
4

Sol.38 B

f(x) = |x – 1| : f : R+ → R

g(x) = ex, g : [–1, ∞) → R

f[g(x)] = f(ex) = |ex – 1|
O

|e  – 1|
x

xRange ∈ (0, ∞)

Domain = g(x) = [–1, ∞)

Sol.39 B

g(x) = 1 + x – [x] f(x) = – 1     x < 0

  0      x = 0

  1      x > 0

        ⇒  f(x) = sgnx

f[g(x)] = f(1+ x – [x]) = sgn (1+ x – [x])

    = sgn

positive

})x{1(
↓

+  = 1

Sol.40 A

f :[0, 1] → [1, 2]   g : [1, 2] → [0, 1]

f(x) = 1 + x          g (x) = 2 – x

gof(x) = g[f(x)] = g(1 + x) = 2 – (1 + x) = 1 – x

Linear polynomial thats why.

Sol.41 D

f(x) = 
2

|x|x+
 = 









<
≥
≥

0x;0
0x;x
0x;x2

 ; g(x) = x  x < 0

gof = g[f(x)] = 











≤
≤
≥
≥

0x;0

0x;)0(g
0x;x

0x;)x(g
2

fog(x) = f[g(x)] = 










<
<
≥
≥

0x;0
0x;)x(f
0x;x

0x;)x(f
2

2

⇒ fog(x) = gof(x).

Sol.42 D

y = f(x)

f 






 +
x

1
x  = x2 + 2x

1
 (a ≠ 0)

f 






 +
x

1
x  = 

2

x

1
x 







 +  – 2 ⇒  f(x) = x2 – 2

Sol.43 C

f(1) = 1

f(n + 1) = 2 f(n) + 1

f(2) = f(1 +1) = 2+ 1

f(3) = 2f(2) + 1 = 2(2 + 1) + 1 = 4 + 2 + 1

f(4) = 2f(3) +  1 = 2 (4 + 2 + 1) + 1 = 8 + 4 + 2 + 1

f(n) = 2n–1 + 2n–2 + ........+ 8 + 4 + 2 + 1

       = 1 + 2 + 4 + 8 + ... + 2n–1 = 
1–2

1–2n

 = 2n – 1

Sol.44 B

x2 f(x) + f(1 – x) = 2x – x4

replace x → 1 – x

(1 – x)2 . f(1 – x) + f(x) = 2 (1 – x) – (1 – x)4

f(x) = 1 – x2

Sol.45 D

f(x – y) = f(x) f(y) – f(a – x) f(a + y)  (∴ f (0) = 1)

put y = 0

          f(x) = f(x) f (0) – f (a – x) f(a) ⇒ f(a – x) f(a) = 0...(1)

put x = a, y = a – x

⇒ f(x) = f(a – x) f(a) – f(0).f(2a – x)

⇒ f(x) = 0 – f(2a – x) ⇒ f(2a – x) = – f(x)

Sol.46 D

f : R → R

f(x + y) = f(x) + f(y)

f(1) = 7

f(2) = f(1) + f(1) = 14

f(3) = f(2)+ f(1) = 14 + 7 = 21

f(4) = f(2) + f(1) = 21 + 7 = 28

f(5) = f(4) + f(1) = 28 + 7= 35

⇒ f(1) + f(3) + f(3) + f(4) + f(5) + ......

= 7 + 14 + 21 + 28 + 35 + ........

= 7 (1 + 2 + 3 + 4 + 5 + .........) = 
7n(n 1)

2

+
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Sol.47 B

f(x) = log 






 +
xsin–1

xsin1

f(–x) = log 








+ xsin1

xsin–1

⇒ f(x) + f(– x) = log 








+
×

+
xsin1

xsin–1

xsin–1

xsin1

⇒ f(x) + f(–x) = 0 ∴  f(– x) = – f(x)   odd

Sol.48 D

f(x) = 
)1a(x

1–a
xn

x

+

f(– x) = 

–x

n –x

a –1

( x) (a 1)− +
 = 








 + 1
a

1
)x(–

1–
a

1

n

x

= 

x

x n

–(a – 1)

(a 1)(–x)+

⇒ f(– x) = f(x)  ⇒  – (– x)n = 1 ⇒  n = – 
3

1

Sol.49 B

even f(– x) = f(x)

Even function are

symmetric about            
t

x = 0

y-axis that means

symmetric about

x = 0 line.

f(2 – x) = f(2 + x)

f(2–t)

–t +t

f(2+t)

x = 2

Sol.50 B

f(–x) = – f(x)

By Definition

f(x) is an odd function

Sol.51 C

g : [–2, 2] → R ; g(x) = x3 + tan x +










 +
p

1x2

g(– x) = – g(x)  ⇒  










 +
p

1x2

 = 0

∴ 0 ≤ 
p

1x2 +
 < 1

⇒ x2 + 1 = 5  ⇒  
p

5
 < 1  ⇒  p > 5

Sol.52 D

f(x)= 
)x(f.xtan2

)x(xf
22

2

+
     given that f(–x) = f(x) ....(1)

f(–x) =
)x(fxtan2

)x(xf–
22

2

++
 ⇒ f(– x) = – f(x)   ...(2)

When both conditions are there only one

possibility is there when f(x) = 0   ⇒  f(10) = 0

Sol.53 C

f(x) = sec (sin x)

f(T) = f(0) n = 1

sec (sinT) = 1 T = π
sin T= 0  ⇒  T = nπ

Sol.54 D

f(x) = sin ]a[ x  ⇒  
2

[a]

π
 = π    ⇒  4 = [a]

∴  a ∈ [4, 5)

Sol.55 A

f(x) = x + a – [x + b] + sinπx + cos2π x + sin 3πx

         + cos 4πx +...+ sin (2n – 1) πx + cos 2nπx

f(x) = x + a – (x + b) + {x + b} + sin πx + cos 2πx

         + sin 3πx + cos 4πx + ... + sin(2n – 1) πx

         + cos 2nπx

sin πx  cos 2πx  sin 3πx

Period 
π
π2

,
π
π

2

2
,

π
π

3

2
,

π
π

4

2
, 

x5

2π
...

π
π

)1–n2(

2
,

π
π

n2

2

    
1

2
, 

2

2
, 

3

2
, 

4

2
 

5

2
.... 









1–n2

2
, 









n2

2

Period = 
1

2
 = 2

Sol.56 C

f(x) = sin 
4

π
 [x] + cos 

2

xπ
 + cos 

3

π
 [x]

If 0 ≤ x < 1 then y = 0
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If 1 ≤ x < 2 then y = 
2

1

If 2 ≤ x  < 3 then y = 1

If 3 ≤ x < 4 then y = 
2

1

If 4 ≤ x < 5 then y = 0

      1
8

4

2 =







 π
π

0 2 3 4 5 6 7 8 9

Period 8/4/6  ⇒  L
cm

 = 24

Sol.57 A

f(x) = [x] + 






 +
3

1
x  + 







 +
3

2
x  – 3x+ 15

       f 






 +
3

1
x = 







 +
3

1
x + 







 +
3

2
x +[x + 1] – 3 







 +
3

1
x +15

f 






 +
3

1
x = 







 +
3

1
x + 







 +
3

2
x +[x]+1 – 3x – 1 +15

f 






 +
3

1
x  = [x] + 







 +
3

1
x  + 

2
x

3

 + 
 

 – 3x + 15

1
f x f(x)

3

 + = 
 

  ⇒  period = 
3

1

Sol.58 A

(A) f(x)= x

x

4

1–16
 = 4x – x4

1

f(– x) = 4–x –
x–4

1
= x4

1
 – 4x = – 








x

x

4

1
–4 = – f(x)

f(–x) = – f(x) odd

(B) f(x) = sin |x|

f(– x) = sin |– x| = sin |x| = f(x)

Sol.59 C

f(x) = x (2 – x) ; f(x + 2) = f(x) ⇒ period = 2

Sol.60 C

f(2, 4) → (1, 3)

2 < x< 4 ; 1 < 
2

x
 < 2  ⇒  









2

x
 = 1

y = f(x) = x – 1 ⇒ x = y + 1

f–1 (y) = y + 1 ; f–1 (x) = x + 1

Sol.61 B

f : R → R ; f(x) = x3 + ax2 + bx + c

f ’(x) = 3x2 + 2ax + b > 0

D ≤ 0 ⇒  4a2 – 4(3)b ≤ 0

            ⇒  a2 – 3b ≤ 0   ⇒   a2 ≤ 3b

EXERCISE – II HINTS & SOLUTIONS

Sol.1 A,B

f : [– 1, 1] → [0, 2]

y = 1 – x one-one - into

y = 0 y = 1 + x         
–1 1

y = 2
x = 1 y = 2

x = –1 y = 0

Range = Co-domain

Sol.2 B,C,D

(A) y = sin (sin–1 x) = x (Bijective function)

(B) y = 
π
2

[sin–1 (sin x)] = 
π
x2

Range ∉ co-domain

Not a Bijective function

(C) y = x   0 < x ≤ 1

   = – x –1 ≤ x < 0

   = 0        x = 0

Not a Bijective function

(D) y = x3   0 < x ≤ 1

   = – x3 –1 ≤ x < 0

   = 0        x = 0

Not a Bijective function
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Sol.3 A,C

f : N → I

f(x) = 
2

1–n
 n is odd n = 1, 3, 5,7........

0 1 2 3

      = – 
2

n
n is even n = 2, 4,  6, 8........

–1 –2 –3 –4
one-one onto.

Sol.4 A,C

f(x) = 
x1

x–1

+
 ;  g(x) = 4x(1 – x)

         f[g(x)] = f (4x (1 – x))=
)x–1(x41

)x–1(x4–1

+ = 2

2

x4–x41

x4x4–1

+

+

       g[f(x)] = g 








+ x1

x–1
= 4 









+ x1

x–1









+ x1

x–1
–1 = 2)x1(

)x–1(x8

+

Sol.5 A,B,C

By definition

Sol.6 A,B,C

f(x) = sin4 3x + cos4 3x

f(T) = f(0)

⇒  sin43T + cos43T = 1

⇒  sin43T = 1 – cos43T = sin23T (1 + cos23T)

⇒  sin23T (sin23T – 1 – cos23T) = 0

∴  sin23T = 0  or  cos23T – sin23T = – 1

     3T= nπ      or cos 6T = – 1 ⇒ 6T = 2nπ ± π

T = 
3

nπ
    or T = (2n + 1) 

6

π

n = 1  T = 
3

π
 or n = 0 T = 

6

π
; n =1 T = 

6

3π
 = 

2

π

Sol.7 B,C,D

f : R → [–1, 1]

0 ≤ x < 1 ; y = 0

1 ≤ x < 2 ; y = 1

2 ≤ x < 3 ; y = 0     10 2 3 4 5 6

–1

1

3 ≤ x < 4 ; y = –1

4 ≤ x < 5 ; y = 0

5 ≤ x < 6 ; y = 1

Sol.8 B,C,D

f(x) = 
}x{

]x[sinπ
 = 0 Range = 0

x  ∉ I  ⇒  x ∈ R – (I) f(x) = 0 ∀ x ∈ R – I

       –4 –3 –2 –1 1 2 3 4

g(x) = sgn




























}x{

}x{
sgn – 1 = 1 – 1 = 0 ; x ∈ R – I

g(x) = 0 ∀ x ∈ R – I

Sol.9 A,D

f(x) = sinx + tanx + sgn (x2 – 6x + 10) = 1

          ⇓             ⇓        ⇓

         2π     π D = 36 – 40 < 0

        π2      π2

          3π       3π
   π4 π4

Sol.10 A,B,C,D

(A) f(x) = sgn e–x

(B) f(x) = 1  ; x is Rational

             = 0  ; x is Irrational

(C) f(x) = 
xcos–1

8

cos1

8
+

+  = 
|xsin|

4

period = π

(D) f(x) = 






 +
2

1
x  + 









2

1
–x  + 2 [– x]

      = 






 +
2

1
x –







 +

2

1
x + 









2

1
–x +







 −

2

1
x +2 (– x) – 2 {– x}

= 2x – 2x – 






 +

2

1
x  + 









2

1
–x  – 2 {–x}

= – 






 +

2

1
x  + 









2

1
–x  – 2 {– x}
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Sol.1 (i) f(x) = 
1–x

3x5–x
2

3 +

x2 – 1 ≠ 0  ⇒  x ≠ ± 1  ∴  x ∈ R – {– 1, 1}

(ii) f(x) = |x|x

1

+

x + |x| > 0   ⇒  x > – |x|   ∴  x ∈ (0, ∞)

(iii) f(x) = ex + sinx ∴  x ∈ R

(iv) f(x) = 
)x–1(log

1

10
 + 2x +

log
10

 (1 – x) ≠ 0 ⇒ 1 – x ≠  1  ⇒ x ≠ 0

& 1 – x ≠ 0  ⇒ x ≠ – 1

& 1 – x > 0  ⇒ x < 1      
–2& x + 2 ≥ 0 ⇒ x ≥ – 2

∴ x ∈ [–2, 0) ∪ (0, 1)

(v)  log
x
 log

2
 



















2

1
–x

1
⇒ log

2 



















2

1
–x

1
 
> 0 ; x ≠ 1

⇒ 

2

1
–x

1
 > 1  ;  x < 0 ⇒ 1

1
x –

2

–1 > 0

⇒ 

2

1
x

2

1
x–1

+

+
 > 0  ⇒  

2

1
–x

2

3
–x

 < 0

∴ 
1 3

x ,1 ,1
2 2

   ∈ ∪   
   

(vi) f(x) = x–1x 2–2–3

⇒  3–2x – 21–x ≥ 0 ⇒ 3 ≥  2x + x2

2
(Let t = 2x)

⇒  3 ≥ 

2

t

t 2

2

+
⇒  t2 + 2 ≤ 3t

⇒  t2 + 2 < 3t ⇒  t2 – 3t + 2 ≤ 0

⇒  1 ≤ t ≤ 2 ⇒  1 ≤ 2x ≤ 2

∴  0 ≤ x ≤ 1

(vii) f(x) = 2x–1–1

1 – 2x1−  ≥ 0  ⇒  1 ≥ 2x1−
⇒ 1 – x2 ≤ 1 ⇒ –x2 ≤ 0  ⇒ x2 ≥ 0 ∴ x ∈ R

& 1 – x2 ≥ 0 ⇒  x2 – 1 ≤ 0  ⇒  –1 ≤ x ≤ 1

EXERCISE – III HINTS & SOLUTIONS

∴  x ∈ [–1, 1]

(viii) f(x) = (x2 + x + 1)–3/2 = 2/32 )1xx(

1

++

∴  x ∈ R

(ix) f(x) = 
2x

2–x

+
 + 

x1

x–1

+

2x

2–x

+
 ≥ 0

–2 2

+ – +

∴ x ∈ (–∞, – 2) ∪ [2, ∞)

& 
x1

x–1

+
 ≥ 0   ⇒ 

1x

1–x

+
 ≤ 0  ⇒ –1 < x ≤ 1

∴ x ∈ φ

(x) f(x) = xtan–xtan 2

⇒ tanx – tan2 x ≥ 0    ⇒ tan2x – tan x ≤ 0

⇒ tan x (tan x – 1) ≤ 0

0 ≤ tan x ≤ 1 ; x ∈ 






 π
4

,0

0 ≤ x ≤ 
4

π
; x ∈ 







 π
+ππ

4
n,n

(xi) f(x) = 
xcos–1

1

1 – cos x > 0 cos x ≠ 1

cos x < 1 x ≠ 2nπ
∴ x ∈ R – {2nπ}

(xii) f(x) = 

2

1/4
5x – x

log
4

 
 
 
 

log
1/4

 













4

x–x5 2

 ≥ 0

⇒ 
4

x–x5 2

 ≤ 1 ⇒ 
4

4x5–x2 +
 ≥ 0

⇒ (x – 4) (x – 1) ≥ 0 ∴ x ≥ 4 ;  x ≤ 1

& 
4

x–x5 2

> 0  ⇒  x (x – 5) < 0  ⇒ 0 < x< 5

∴ x ∈ (0, 1] ∪ [4, 5)  
0 1 4 5
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(xiii) f(x) = log
10

 (1 – log
10

 (x2 – 5x + 16))

1 – log
10

 (x2 – 5x +16) > 0

⇒  log
10

 (x2 – 5x + 16) < 1 ⇒  x2 –  5x + 16 < 10

⇒  x2 – 5x + 6 < 0 ∴  2 < x < 3

& x2 – 5x + 6  > 0 ⇒  x ∈ R

Domain x ∈ (2, 3).

Sol.2 (i)    f(x) = |x – 3| is always positive ∴  y ∈ [0, ∞)

(ii) f(x) = 2x1

x

+
 = y

⇒  x = y + yx2 ⇒  yx2 – x + yx2

D ≥ 0 ⇒  4y2 – 1 ≤ 0    ⇒  
1 1

– y
2 2

≤ ≤

Aliter (1) : y = 2x1

x

+

RxDf ∈

x = 0

y = 0
0x ≠

x

1
x

1
y

+
=

2
x

1
x ≥+

2–
x

1
x ≤+

⇒  
x

1
x + ≥ 2   ⇒   

x

1
x

1

+
 ≤ 

2

1

⇒  – 
2

1
 ≤ 

x

1
x

1

+
 ≤ 

2

1
  ⇒  y ∈ 









2

1
,

2

1
–

Aliter (2) : y = 2x1

x

+
 ; x ∈ R

x = tan θ ⇒  y = 
2

1
 sin 2θ =










2

1
,

2

1
– .

(iii) f(x) = 2x–16

y = 2x–16

     y ∈ [0, 4]                         

(0, 4)

(–1, 0)(–4, 0)

(0, –4)

Half part of circle

x2 = 16 – y2 ≥ 0

⇒  y2 – 16 ≤ 0

– 4 ≤ y ≤ 4 But y can take only +ve value

0 ≤ y ≤ 4

(iv) f(x) = 
4–x

|4–x|

x ≥ 4  y = 1 ; x < 4 y = – 1 ⇒  y ∈ {–1, 1}

(v) f(x) = 5 + 3 sinx + 4 cos x

– 5 ≤ 3 sin x + 4 cos x ≤ 5

⇒ 0 ≤ 5 + 3 sin x + 4 cos x ≤ 10 ⇒ 0 ≤ y ≤ 10

(vi) f(x) = 
x1

1

+
= y

x  = 
y

y–1
 ≥ 0  ⇒  

y

1–y
 ≤ 0  ⇒  y ∈ (0, 1]

(vii) y = 2 – 3x + 5x2 = – (5x2 + 3x – 2)

– 
–D

4a

 
 
 

=
(9 40)

20

+
=

20

49
 ∴  y ∈ 







 ∞
20

49
,–

(viii) y = 3 |sin x| – 4 |cos x|

    ↑                 ↑
y

min
 =   min         max

y
min

 = 0 – 4 = – 4

y
max

 = 3(1) – 4(0) = 3    ∴  y ∈ [–4, 3]

(ix)  y = 
xtan1

sin

2+
 + 

xcot1

xcos

2+
 

0xsin
0xcos

≠
≠

= 
|xsec|

xsin
 + 

cos x

| cosecx |

= sin x |cos x| + |cos x| sin x|

         cos x & sin x can't be on vertical & Horizontal line.

Case – I : 0 < x < 
2

π
 ⇒ 0 < 2x < π

f(x) = sin 2x ∈ (0, 1]

Case – II : x ∈ ,
2

π π 
 

f(x) = – sin x cos x + sin x cos x = 0

Case – III : π < x < 
2

3π
 ⇒ 2π < 2x < 3π

f(x) = – sinx cos x – sinx cos x = – sin 2x

0 < sin 2x ≤ 1  ⇒  – 1 ≤ – sin 2x < 0

∴  f(x) ∈ [–1,0)

Case – IV : 
2

3π
 < x < 2π

f(x) = 0 ∴  y ∈ [–1, 1]

(x) f(x) = 1 – |x – 2| ⇒  y = 1 – |x – 2|

⇒  |x – 2| = 1 – y ≥ 0 ∴  y ≤ 1

(xi) y = 
5–x

1
 ⇒  5–x =

y

1
>0 ∴  y ∈ R+

(xii) f(x) = 
x3cos–2

1
 = y  ⇒  

y

1
 = 2 – cos 3x



394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

Page # 12 Solution Slot – 1 (Mathematics)

⇒  cos 3x = 2 – 
y

1

⇒  – 1 ≤ 2 – 
y

1
 ≤ 1   ⇒  – 3 ≤ – 

y

1
 ≤ – 1

⇒  1 ≤ 
y

1
 ≤ 3   ⇒  

1
y 1

3
≤ ≤

(xiii) y =
4–x8–x

2x
2

+
 ⇒ yx2 – 8xy – 4y – x – 2 = 0

⇒ yx2 – x (8y + 1) – (4y + 2) = 0

D ≥ 0 ⇒  (8y + 1)2 + 4y (4y + 2) ≥ 0

⇒  80y2 + 24 y + 1 ≥ 0

⇒  (4y+ 1) (20 y + 1) ≥ 0

∴ y ∈ 
1

– ,–
4

 ∞ 
 

 ∪ 
1

– ,
20

 ∞ 
 

(xiv) y = 
4x2x

4x2–x
2

2

++

+

⇒  yx2 + 2xy + 4y = x2 – 2x + 4

⇒  (y – 1) x2 + 2π (y + 1) + 4(y – 1 ) = 0

at y = 1  ⇒  2x (2) = 0  ⇒  x = 0

D ≥ 0 ⇒  4(y+ 1)2 – 16 (y – 1)2 ≥ 0

⇒  (y – 3) (3y – 1) ≤ 0 ∴  
1

y 3
3

≤ ≤

(xv) f(x) = 3 sin 2
2

x–
16

π

0 ≤ 
16

2π
 – x2 ≤ 

16

2π

⇒  0 ≤ 2
2

x–
16

π
 ≤ 

4

π
⇒  0 ≤ θ ≤ 

4

π

⇒  0 ≤ sin θ ≤ 
2

1
  ⇒  0 < 3 sin θ < 

2

3

(xvi) f(x) = x4 – 2x2 + 5 = (x2 – 1)2 + 4

min at x = 1, min. value = 4

range = [4, ∞)

Aliter

x2 = – t ≥ 0           
),4[ ∞4 )[4

t2 – 2t + 5

b –D
– ,

2a 4a

 
 
 

 = (1, 4)

(xvii) f(x) = x3 – 12 x x ∈ [–3, 1]

at x = – 3 ;  y = – 27 + 3 = 9

at x = 1    ;  y = 1 – 12 = – 11 ∴  y ∈ [–11, 9]

(xviii) f(x) = sin2x + cos4x = sin2x + (1 – sin2x)2

     = sin2x + 1 + sin4x – 2 sin2x = 1 + sin4x – sin2x

= 

2
2

2

1
–xsin 








 + 

4

3
 ; sin2x = 0, y = 1

min value = 
4

3
 ;  sin2x = 1, y = 1 ∴ 








1,

4

3

Sol.3 (i)  f(x) = 
xsin34

1

+  ⇒  y = 
xsin34

1

+

4 + 3 sin x > 0 ⇒ sin x > – 
3

4
  ∴  x ∈ R

& y2 = 
xsin34

1

+
  ⇒  3 sinx = 2y

1
 – 4

⇒ 1 ≤ 2y

1
 ≤ 7 ⇒ 

7

1
 ≤  y2 ≤ 1 ⇒ 

1
y 1

7
≤ ≤

(ii) f(x) = x!

Domain = N ∪ {0}

Range = n!, {n = 0, 1, 2, 3, .........}

(iii) f(x) = 
3–x

9–x2

y = x + 3 x ≠ 3

Domain R –  {3} ; Range R – {6}

(iv) f(x) = sin2(x3) + cos2(x3)

Domain x ∈ R ; Range = {1}

Sol.4 f(x) = 
24

4
x

x

+

f(1 – x) = 
24

4
x–1

x–1

+
 = x4.24

4

+
 = x42

2

+

⇒  f(x) + f(1 – x) = 
24

4
x

x

+
 + x24

2

+
 = 1

Sol.5 f(x) = |x2 – 4| x | + 3|

(0, 3)

–3 –12 1 3

⇒  a ∈ (1, 3) ∪ {1}

Sol.6 2x + 3 [x] – 4 {–x} = 4

Case–I : x ∈ I
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2x + 3 x – 0 = 4 ⇒  x = 
4

5
  (reject)

Case–II : x ∉ I

2x + 3 [x] – 4 (1 – {x}) = 4

2x + 3 [x] – 4 + 4 {x} = 4

2x + 3 [x] – 4 + 4 (x – [x]) = 4

2x + 3 [x] – 4 + 4x – 4 [x] = 4

]x[8x6 += ...(1)

2x + 3 (x – {x}) – 4 + 4{x} = 4

2x + 3x – 3{x} – 4 + 4 {x} = 4

5x + {x} = 8

0 ≤ {x} < 1  ⇒  0 ≤ 8 – 5x < 1

⇒  – 8 ≤ – 5x < – 7 ⇒  
5

7
 < x ≤ 

5

8

[x] = 1  ⇒  6x = 8 + 1  ⇒  x = 
6

9
 = 

2

3
.

Sol.7 f(x) → [– 2, 2]

f(x) =




≤≤−
≤≤−−
2x0;1x

0x2;1
 

(1, 0)(2, 0)

(0, –1)

–2 –1

(0, 1)

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

x 1 ; 0 x 1
x 1 ; 1 x 2

− ≤ ≤− + ≤ ≤
− − ≤ ≤

–2 –1 (1, 0)

(0, 1)

 f(|x|) = 







≤≤−
≤≤−

≤≤−−−

2x1;1x
1x0;1x

0x2;1x
(–2, 0) (–1, 0) (1, 0) (2, 0)

(0, – 1)

∴  f(|x|) + |f(x)| =
x ; 2 x 0
0 ; 0 x 1

2(x 2) ; 1 x 2

− − ≤ ≤ ≤ ≤
− ≤ <

Sol.8 (i) f(x) = 2x  & g(x) = ( x )2

Domain = x ∈ R  ; x ∈ R+ ∪ {0}

(ii)   f(x) = sec (sec–1 x) g(x) = cosec (cosec–1 x)

Domain are same

(iii) f(x) = 
2

x2cos1+
 ;  g(x) = cos x

f(x) = |cos x|         ;  g(x) = cos x

Appearance is not same.

(iv) f(x) = x &   g(x) = e�nx

Domain = x ∈ R      Domain = x ∈ R+

Sol.9 (i) f(x) = |x2 + 5x + 6| = |(x+3) (x+2)| = Many one

–3 –2 2 3

(ii)  |log x|  ⇒ 

|log x|

  Many-one.

(iii) f(x) = sin 4x

x ∈ 






 ππ
8

,
8

–
      8

–
π

8

π
one-one

(iv) f(x) = x + 
x

1
 x ∈ (0, ∞)

f(x) ≥ 2

f '(x) = 1 – 2x

1
 = 0

x2 = 1 ⇒ x = ± 1

x = 1 ⇒ f '(x) = 0

Curve turned because of f'(x) = 0

So many-one.

   x → 0+ f(x) → 0+ + +0

1
 → ∞   2

x → ∞ f(x) → ∞ + 
∞
1

 = ∞

Aliter :

x = 2 ; f(2) = 2 + 
2

1
 = 

2

5

x = 
2

1
 ; f 









2

1
 = 

2

1
 + 2 = 

2

5

f(2) & f 








2

1
 are same so many one.

(v) f(x) = 







1–

x

1

e–1

1 – 








1–

x

1

e  ≥ 0 ⇒
x

1
 – 1 ≤ 0
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⇒
x

x–1
 ≤ 0 ⇒

x

1–x
 ≥ 0

∴  x ∈ (–∞, 0) ∪ [1, ∞)

f(1) = 1–1e–1  = 0

x 0
Lt

−→  1–
x

1

e–1
= 1

x
Lt
→ ∞  1–

x

1

e–1
 = 

e

1
–1

∞→–x
Lt  1–

x

1

e–1
 = 

e

1
–1

e

1
–1

1

f is one-one.

(vi) f(x) = 
π4

x3 2

 – cos πx

f(– x) = 
23x

4π
 – cos πx = f(x)

even function so many-one

Sol.10 (i) f(x) = 3

6

x

x1+

Domain x ∈ R – {0}

f(x) = x3 + 3x

1
                  

–2

2

If x ≥ 0 f(x) ≥ 2 ; x < 0 f(x) < – 2

Range ≠ co-domain  ⇒  Into function.

(ii) f(x) = x cos x

         ↓       ↓
    x ∈ R ; [–1, 1]

Range = co-domain ⇒ onto

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

1

x ∈ R – {0} ; y ∈ R – {0}

Range ≠ Co-domain  ⇒  Into

(iv) tan(2 sin x)

– 1 ≤ sin x ≤ 1                   

2

π

–1.57 1.57

2

π
−

–2 ≤  2 sin x ≤ 2

– tan 2 ≤ (2 sin x) ≤ tan 2

– 0.035 0.035

Sol.11 (i) f(x) = x|x|

x ≥ 0 f(x) = x2

x < 0 f(x) = – x2               
Range = RRange = co-domain

one-one, onto

(ii) f(x) = x2

many one, into               

(iii) y = 2

2

x1

x

+
 ≥ 0 always

f(x) = f(–x)  ⇒ many-one, into

(iv) f(x) = x3 – 6x2 + 11 x – 6

f '(x) = 3x2 – 12 x + 11

D ≥ 0, Range = co-domain  ⇒  onto

Sol.12 (i) x – sin x

f ’(x) = 1 – cos x ≥ 0  ⇒  many one.

(ii) y = x |x|

x ≥ 0 y = x2

x < 0 y = – x2

⇒  one-one & onto

(iii) tan 
4

xπ

x = 1 ; y = tan 
4

π
= 1    

– 1.57

1.57

x = – 1 ; y = – 1

⇒  one-one-onto

(iv) y = x4  ⇒  many-one

Sol.13 (i) f(x) = ex  ; g(x) = log x

fog(x) = f[g(x)] = f[logx] = elog x

gof(x) = g[f(x)] = g(ex) = log ex = x log e

(ii) fog(x) = f[g(x)] = f[sin x] = |sin x|

gof(x) = g[f(x)] = g(|x|) = sin |x|

(iii) fog(x) = f[g(x)] = f[x2] = sin–1 x2

gof(x) = g[f(x)] = g(sin–1 x) = (sin–1 x2)2

(iv)  fog(x) = f[g(x)] = f 








−
−

x1

1
1 = 2

2

)x1(

2x4x3

−

+−

gof(x) = g[f(x)] = g(x2 + 2) = 
1x

2x
2

2

+

+

Sol.14 f(x) = 1 + x2 ; x ≤ 1

      = x + 1 ; 1 < x ≤ 2

     g(x) = 1 – x ; – 2 ≤ x ≤ 1  

3

2

1

–2 –1 1
0

f[g(x)] = 1 + g(x)]2  ; g (x) ≤ 1

   = g(x) + 1 ;  1 < g(x) ≤ 2

fog(x) = f[g(x)] = 1 + [g(x)]2 ; g(x) ≤ 1
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     = g(x) + 1 ; 1 < g(x) ≤ 2

f[g(x)] = 1 + [g(x)]2 = x2 – 2x + 2 ;  0 ≤ x ≤ 1

   = g(x) + 1 = 2 – x ;   – 1 ≤ x < 0

Sol.15 f(x) = 1 + x ;  0 ≤ x ≤ 2

      = 3 – x  ;  2 < x ≤ 3      

3

2

1

1 + x

21

3–x

3

     f[f(x)] = 1 + f(x)   ;  0 ≤ f(x) ≤ 2

 = 3 – f(x)   ; 2 < f(x) ≤ 3

 = 1 + 1 + x = 2 + x ; 0 ≤ x ≤ 1

 = 4 – x     ; 2 < x ≤ 3

 = 3 – (1 + x) = 2– x ; 1 < x ≤ 2

Sol.16 f(x) = �n (x2 – x + 2) : R+ → R

g(x) = {x} + 1 : [1, 2] → [1, 2]

f(g(x)) = f({x} + 1) a = {x} = �n [(a + 1)2 – (a + 1) + 2]

= �n (a2 + 2a + 1 – a – 1 + 2) = �n (a2 + a + 2)

domain of f(g(x)) = domain of g(x)  = [1, 2]

0 ≤ {x} < 1 ⇒  0 ≤ {x}2 < 1

⇒  0 ≤ {x}2 + {x} < 2 ⇒  2 ≤ a2 + a + 2 < 4

⇒  �n 2  ≤ �n(a2 + a + 2) < �n4

∴  Range ∈ [�n2, �n4]

Sol.17 f(x).f 








x

1
 = f(x) + f 









x

1

f(x) = 1 ± xn

f(3) = 1 ± (3)n = – 26

⇒ 






=⇒=⇒−=−
−=⇒−=+

3n2732631

2732631
nn

nn

f(x) = 1 – x3  ⇒  f’(x) = – 3x2  ⇒  f’(1) = – 3

Sol.18 f(x + y) = f(x).f(y) ; f(1) = 2

f(x) = ax  ⇒  f(1) = a = 2  ⇒  f(x) = 2x

10

n 1

f(n)

=
∑  = 2 + 22+ 23 + .......... + 210

= 2 













1–2

1–210

= (210 – 1)2 = 2 (1023) = 2046

Sol.19 f(x) = x2 + sin x ; 0 ≤ x < 1

      = x + e–x     ; x ≥ 1

(i) An even function : f(–x) = f(x)

f(x) = x2 – sin x ; – 1 < x ≤ 0

      = – x + ex   ; x ≤ – 1

(ii) odd function : f(x) = – f(–x)

f(x) = – x2 + sin x ; – 1 < x ≤ 0

      = x – ex              ; x ≤ – 1

Sol.20 (i) f(x) = x

7x

2

)21( +

f(– x) = x–

7x–

2

)21( +
none

(ii) f(x) = 
xsinx

9–xxsec 2+

f(–x) = 
xsinx

9–xxsec 2+
even

(iii) f(x) = 2xx1 ++  – 2xx–1 +

f(– x) = 2xx–1 +  – 2xx1 ++
f(– x) = – f(x) odd

(iv) f(x) = x|x| ;  x ≤ – 1

      = [1+ x] – [x – 1] = 2 ; – 1 < x < 1

      = – x |x| ; x ≥ 1

 f(– x) = – x|x| x ≥ 1

= 2 ; – 1 < x < 1

= x |x| ; x ≤ –1. even

(v)  f(x) + f(–x) =
3

x
22

)xtanx(sinx2

−








π
+

+
+

3
x

22

)xtanx(sinx2

−








π
−

+

= 2x(sin x + tan x)





















+








π
−

+
+









π
1

x
2

1

1
x

2

1

= 2x(sin x + tan x)

































+









π
−









+









π

+
















π
−

+








π

1
x

21
x

2

2
xx

2










π
x

 + 








π
− x

 = 








π∉∉
π

−

π∈∈
π

nxorn
x

;1

nxorn
x

;0

Case – I : x = nπ
f(x) + f(–x) = 0  ⇒  f(–x) = – f(x)

Case – II : x ≠ nπ
f(x) + f(–x) = 0  ⇒  f(–x) = – f(x)

f(x) is an odd function

Sol.21 (i) f(x) = 2 + 3 cos (x – 2)

Period = 2π or f(T) = f(0)

(ii) f(x) = sin3x + cos2 x + |tan x|

= sin 3x + 
2

x2cos1+
 + |tan x |

     ↓               ↓             ↓

= 
3

2π
           

2

2π
           π

LCM

HCF
 = 

1

2π
 = 2π
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(iii) f(x) = sin 
4

xπ
 + sin 

3

xπ

     ↓          ↓

            
2

/ 4

π
π

= 8   
2

/ 3

π
π

= 6

HCF

LCM
  = 

1

38 ×
= 24

(iv) f(x) = cos 
5

3
x  –  sin   

7

2
x

                ↓            ↓

         
5/3

2π
=

3

10π
    

7/2

2π
 = 7π

HCF

LCM
 = 

1

70π
 = 70π

(v) f(x) = [sin 3x] + |cos 6x|

   period of [sin 3x] = 
3

2π
; period of |cos x| = 

6

π

∴  period of f(x) = 
3

2π

(vi) f(x) = 
xcos1

1

−
 = 

2

x
sin2

1

2

period of f(x) = 
)2/1(

π
 = 2π

(vii) f(x) = 
x6cos1

x12sin
2+

 = 
x12cos

2

1

3

1

x12sin

+

Period of sin 12x = 
612

2 π
=

π

Period of cos 12x = 
612

2 π
=

π
 ∴ Period = 

6

π

(viii) f(x) = sec2x + cosec3x = 
xcos

1
2 + 

xsin

1
3

         ↓               ↓
         π              2π

 Period = 2π

Sol.22 (i) f(x) = 1 – 
2sin x

1 cot x+
 – 

xtan1

xcos2

+

     = 1 – 1 + sin x cos x = 
2

1
 sin 2x

∴  
2

2π
 = π period

(ii) f(x) = log (2 + cos 3x)

f(T) = f(0)

⇒  log (2 + cos 3T) = log 3 ⇒  2 + cos T = 3

⇒  cos T = 1 ⇒  3T =2π    ⇒ T = 2π/3

∴  
2

f x f(x)
3

π + = 
 

(iii) f(x) = tan 
2

π
 [π]

f(T) = f(0)  ⇒  tan 
2

π
 [T] = 0

⇒  
2

π
 [T] = π  ⇒  [T] = 2 ⇒ T = 2

(iv) f(x) = e�nsinx + tan3x – cosec(3x – 5)

= sinx + tan3x – cosec (3x – 5)

      ↓       ↓           ↓
     2π        π   2π/3

HCF

LCM
 = 

1

2π
 = 2π

(v) f(x) = 
2

1
 

| sinx | sinx

1cos x

2

 
 

+ 
  
 

period of |sin x| = π
period of sin x = 2π
period of cos x = 2π
period = 2π

(vi) f(x) = sin x + tan 
2

x
+ sin 22

x
 + tan 32

x

                 ↓          ↓         ↓             ↓
Period      2π         π         23π           23π

+ ........... + sin 1–n2

x
+ tan n2

x

                           ↓              ↓
           2nπ            2nπ

LCM of (2π, 2π, 23π, 23π ........ 2nπ, 2nπ) = 2nπ

(vii) f(x) = 
x3cosxcos

x3sinxsin

+
+

 = 
xcosx2cos2

xcosx2sin2

period = π
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Sol.23 (i) f(x + p) = 1 + {1 – 3f(x) + 3f2(x) – f3(x)}1/3

(f(x + p) – 1)3 = 1 – 3f(x) + 3f2(x) – f3(x)

(1 – f(x + p))3 = (f(x) – 1)3

replace x → x + p

(1 – f(x + 2p))3 = (f(x + p) – 1)3

(1 – f(x + 2p))3 = – (f(x) – 1)3 = (1 – f(x))3

f(x + 2p) = f(x)   period = 2p

(ii) f(x – 1) + f(x + 3) = f(x + 1) + f(x + 5)....(1)

Replace x by x + 2

      f(x + 1) + f(x + 5) = f(x + 3) + f(x + 7) ....(2)

Add (1) and (2) we get f(x – 1) = f(x + 7)

replace x → x + 1

f(x) = f(x + 8) period = 8

Sol.24 f : R → R ; f(x) = 
2

e–e x2–x2

f(x) = 
2

e–e x2–x2

 ≤ –1 one-one onto

         f'(x) =
2

e2 x2

–
2

)2(–
e–2x = e2x + e–2x > 0 one-one onto.

y = 
2

e–e x2–x2

       ⇒  2y = t – 
t

1

⇒  t2 – 2y t – 1 = 0  ⇒  t = 
22y 4y 4y

2

± +

∴  e2x = y ± 1y2 +   ⇒  2x = �n (y ± 1y2 + )

⇒  x = 
2

1
 �n (y + 1y2 + )

∴  1 21
f (x) n(x x 1)

2

− = + +�

Sol.25 f : 






 ππ
6

,
3

–  → B

f(x) = 2 cos2 x + 3  sin2x + 1

=1 + cos 2x + 3  sin 2x + 1 = 2 + 2 sin 






 π
+

6
x2

∵  – 1 ≤ sin 






 π
+

6
x2  ≤  1

      ⇒ – 2 ≤ 2 sin 






 π
+π

6
2  ≤ 2 ⇒ 0 ≤ f(x) ≤ 4 ; B ∈ [0, 4]

∴  2 sin 2x
6

π + 
 

 = y – 2

⇒  sin 2x
6

π + 
 

 = 
2

1
 (y – 2)

⇒  2x + 
6

π
 = sin–1 









2

2–y

⇒  –1 –11 y – 2
f (y) x sin –

2 2 12

π = =  
 

Sol.26 f : N → N ; f(x) = x + (– 1)x–1

Case–I : x = 2K ; K ∈ N

f(x) = x – 1    ⇒ y = x – 1

f–1(x) = x + 1  ⇒   f–1(x) = x – (– 1)x–1

Case–II : x = 2K + 1 ; K ∈ N

f(x) = x + 1 ⇒  y = x + 1  ⇒  x = y – 1

⇒  f–1(x) = x – 1  ⇒  f–1 (x) = x – (–1)x – 1
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EXERCISE – IV HINTS & SOLUTIONS

Sol.1 (i) f(x) = x2cos  + 2x–16

⇒ 16 – x2 ≥ 0  ⇒  x2 – 16 ≤ 0 ⇒  – 4 ≤ x ≤ 4.

& cos 2x ≥ 0

4/3– π

4

5
–

π

2/–π

π–

4
–

π O

4

π
2/π

4

3π π
4

5π

x=–4 x=4

x ∈ 






 ππ
4

3
,–

4

5
–  ∪ 







 ππ
4

,
4

–  ∪ 






 ππ
4

5
,

4

3

(ii) f(x) = log
7
 log

5
 log

2
 (2x3 + 5x2 – 14x)

⇒  log
5
 log

3
 log

2
 (2x3 + 5x2 – 14x) > 0

⇒  log
3
 log

2
 (2x3 + 5x2 – 14 x) > 1

⇒  log
2
 (2x3 + 5x2 – 14x) > 3

⇒  2x3 + 5x2 – 14x – 8 > 0

⇒  (x – 2) (2x + 1) (x + 4) > 0

– + – +

–4 –1/2 –2

∴  x ∈ 








2

1
,–4–  ∪ 







 ∞,
2

1

(iii) f(x) = �n ( 24–x5–x2 – x – 2)

24–x5–x2  > x + 2

& x2 – 5x – 24 ≥ 0 ⇒  (x – 8) (x + 3) ≥ 0

⇒  x ≥ 8 ; x ≤ – 3

Case–1 : x + 2 < 0  ⇒ x < – 2

24–x5–x2  > x + 2

+ve +ve  ⇒  x < –2

Case–2 : x + 2 ≥ 0 ⇒ x –2≥

24–x5–x2  > (x + 2)

x2 – 5x – 24 > x2 + 4x + 4

28
x –

9
<    

9

28
–

–2

φ∈xCase–I ∪ Case–II

x < –2

x < – 2 ∩ (–∞, – 3] ∪ [8, ∞)  ∴  x ∈ (–∞, –3]

–3 –2 8

(iv) f(x) = 
7–7

5–1
x–

x

    
7–7

5–1
x–

x

 ≥ 0 ⇒ x1

x

7–1

5–1
+  ≥ 0 ⇒ 

1–7

1–5
x1

x

+  ≥ 0

5x – 1 = 0 ⇒ x = 0 & 7x+1 = 1 ⇒ x = –1

    
–1 0

+ – +

(v) y = log
10

 sin (x – 3) + 2x–16

16 – x2 ≥ 0  ⇒  x2 – 16 ≤ 0   ⇒  – 4 ≤ x ≤ 4

& sin (x – 3) > 0

   

π–3

O

π2–3

3

x=–4 x=4

∴  x ∈ (3 – 2π, 3 – π) ∪ (3, 4]

(vi) f(x) = log
100x

 






 +
x–

1xlog2 10

100 x > 0 ⇒ x > 0

100 x ≠ 1 ⇒ x ≠ 
100

1

102log x 1

–x

+
>0  

+ – +

0 

10

1

⇒  
x

1xlog2 10 +
 < 0   ∴  x ∈ 









10

1
,0

Aliter : 
x–

1xlog2 10 +
 > 0 ; x > 0

⇒  2 log
10

 x + 1 < 0   ⇒   x < 
10

1

∴  x ∈ 








10

1
,0  – 









100

1

(vii) f(x) = 
1–x4

1

2  + �n x (x2 – 1)

4x2 – 1 > 0  ⇒  x > 
2

1
 ; x < –1/2
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x (x2 – 1) > 0  ⇒  x (x + 1) (x – 1) > 0

x ∈ (–1, 0) ∪ (1, ∞)

–1

2

1
–

0

2

1 1 

∴  x ∈ 






 −−
2

1
,1  ∪ (1, ∞)

(viii) f(x) = 








−1x

x
log

22/1

log
1/2

 
1x

x
2 −

 ≥ 0  ⇒ 
1x

x
2 −

 ≤ 1 ⇒ 
1x

1xx
2

2

−

−−
 ≥ 0

     ∴  x ∈ (–∞, –1) ∪ 











 −
1,

2

51 ∪












∞

+
,

2

51

& 
1x

x
2 −

> 0 ⇒  
)1x)(1x(

x

−+ > 0

⇒  x ∈ (–1, 0) ∪ (1, ∞)

∴  x ∈ 
1 5

, 0
2

 −
  

∪ 











∞

+
,

2

51

(ix) f(x) = |x|–x2  + 
2

1

9 – x

x2 – |x| ≥ 0 9 – x2 ≥ 0

|x| ≤ x2 x2 – 9 < 0

|x| ≤ |x|2 – 3 < x < 3

|x| ≤ 0 or |x| ≥ 1

x = 0 x ≤ –1 or x ≥ 1

–3 –1 0 1 3

∴  x ∈ (–3, –1] ∪ (1, 3) ∪ {0}

(x) f(x) = 2 2(x –3x –10) n (x –3)�

x2 – 3x – 10 ≥ 0 x – 3 > 0

(x – 5) (x + 2) ≥  0 x > 3

x ≥ 5 x ≤ – 2 �n2 (x – 3)= 0

x – 3 = 1⇒ x = 4

–2 3 5

∴  x ∈ [5, ∞) ∪ {4}

(xi) f(x) = )x2(coslogx π

⇒  log
x 
(cos 2πx) ≥ 0

Case–1 : 0 < x < 1   ⇒  0 < cos 2πx ≤ 1

⇒  0 < 2πx < 2πLet t = 2πx

⇒  0 < t < 2π

     
2

π

2

3π π2
π

⇒  0 ≤ t < 
2

π
 ∪ 

2

3π
 < t ≤ 2π

⇒  0 ≤ 2πx < 
2

π
 ∪ 

2

3π
 < 2πx ≤ 2π

⇒  0 ≤ x < 
4

1
 ∪ 

4

3
 < x ≤ 1

    ⇒ x ∈ 








4

1
,0 ∪ 








1,

4

3
 ∴  x ∈ 









4

1
,0 ∪ 








1,

4

3

Case–2 : x > 1  ⇒  cos 2πx ≥ 1

⇒  cos 2πx = 1  ⇒  2πx = 2nπ  ⇒ x = n

(xii) f(x) = 
2x6–x356

2

1
–xcos

+

⇒  6 + 35x – 6x2 > 0 ;  cos x ≥ 
2

1

⇒  (x – 6) (6x + 1) < 0  ⇒  – 
6

1
 < x <  6

3

π

3

5π π2

x=–1/6 x=6

y=1/2

∴  x ∈ 
1

,
6 3

− π 
 
 

 ∪ 






 π
6,

3

5

(xiii) f(x) = 2
1/3 4log (log ([x] 5))−

⇒  log
1/3

 log
4
 ([x]2 – 5) ≥ 0

⇒  0 < log
4
 ([x]2 – 5) ≤ 1

⇒  1 < [x]2 – 5 ≤ 4 ⇒  6 < [x]2 ≤ 9

[x] → is always give integer value so it square

also give integer value so,

⇒  [x]2 = 9 ⇒  [x] = ± 3

⇒  [x] = 3 ⇒  3 ≤ x < 4

& [x] = –3 ⇒  –3 < x ≤ –2

∴  x ∈ [–3, –2) ∪ [3, 4)
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(xiv) f(x) =
]x[

1
+ log

(2{x}–5)
 (x2 – 3x + 10) +

|x|1

1

−

D
1

    D
2

   D
2

D
1
  →  R – [0, 1)

D
2
 : log

(2{x}–5)
 (x2 – 3x + 10)

& 2{x} – 5 > 0  ⇒  {x} > 
2

5
   Not possible

∴  x ∈ φ
(xv) f(x) = log

x
 sin x

x > 0, x ≠ 1, sin x > 0

& 0 < x < π  ⇒  2nπ < x < 2nx + π
⇒  2nπ < x < (2n + 1) π n ∈ Ι

(xvi) f(x) = log
2
 1/2

1
log 1

xº
sin

100

  
  
  − +
   
   

   

+ 3
10101010 10log)xlog4(log)x(loglog −−−

⇒ log
10

 (log
10

 x) – log
10

 (4 – log
10

 x) – log
10

 3 ≥ 0

     log
10

 
10

10

log x

3(4 log x)

 
 

− 
 ≥ 0

⇒ )xlog4(3

xlog

10

10

− ≥1 ⇒  t ≥ 12 – 3t (let log
10

 x = t)

⇒  t ≥ 3 ⇒  log
10

 x ≥ 3 ⇒  x ≥ 103

          & log
10

 x > 0 ⇒ x > 1 and 4 – log
10

 x > 0 ⇒ x < 104

1 10
3

10
4

    ∴  x ∈ [103, 104)

– log
1/2

 
1

1
xº

sin
100

 
 

+ 
  
 

> 0  ⇒ log
2
 

1
1

xº
sin

100

 
 

+ 
  
 

 > 0

⇒  1 + 
1

xº
sin

100

 > 1  ⇒   
1

x
sin

1800

π  > 0

⇒  sin 
18000

xπ
 > 0  ⇒   0 < 

18000

xπ
 < π

⇒  0 < x < 18000

1 10
3

10
4

18000
  ∴  x ∈ [103, 104)

(xvii) f(x) = 
]x[

1
 + log

1 – {x}
 (x2 – 3x + 10)

+ |x|2

1

−  + )xsec(sin

1

D
1
 :  x ∈ R – [0, 1)

D
2
 :  x2 – 3x + 10 > 0 ;   1 – {x} > 0 ;  1 – {x} ≠ 1

   x ∈ R    {x} < 1    [x] ≠ 0

    x ∈ R      x ≠ Ι
D

3
 : 2 – | x | > 0  ⇒  | x | < 2  ⇒  –2 < x < 2

D
4
 : x ∈ R  

–2 –1 0 1 2
× × ×

∴  x ∈ (–2, –1) ∪ (–1, 0) ∪ (1, 2)

(xviii) f(x) = }}]x{n[{)x6x5( 2 �−−  +

     D
1

)x25x7( 2−−  + 

1

x
2

7
n

−
















 −�

D
2

D
3

D
1
 : x ∈ R – I

       & 5x – 6 – x2 ≥ 0 ⇒  (x – 2) (x – 3) ≤ 0 ⇒  2 ≤ x ≤ 3

D
2
 : 7x – 5 – 2x2 ≥ 0 ⇒  2x2 – 7x + 5 ≤ 0

⇒  (2x – 5) (x – 1) ≤ 0 ⇒  1 ≤ x ≤ 
2

5

D
3
 :








 − x
2

7
n

1

�

⇒  �n 






 − x
2

7
 ≤ 0

⇒  
2

7
 – x ≠ 1 ⇒  x ≠ 

2

5

& 
2

7
 – x > 0 ⇒  x < 

2

7

1 2 3
2

7

2

5
  ∴  x ∈ 









2

5
,2

(xix) f(x) = 4x5x2 +− g(x) = x + 3

g

f
(x) = 

)x(g

)x(f
 = 

3x

4x5x2

+
+−

      x2 – 5x + 4 ≥ 0 x + 3 ≠ 0

  (x – 4) (x – 1) ≥ 0 x ≠ –3

x ≥ 4 x ≤ 1

∴  x ∈ (–∞, –3) (–3, 1] ∪ [4, ∞)

Sol.2 (i) 5
y log [( 2 sin x cosx) 3)]= − +

⇒  – 2  ≤ sin x – cos x (m) ≤ 2

⇒  –2 ≤ 2 m ≤ 2 ⇒  1 ≤ 2 m + 3 ≤ 5
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⇒  ≤
5

log 5log)3m2(log
55

≤+

∴  0 ≤ 2)3m2(log
5

≤+

Range ∈ [0, 2] ; Domain ∈ R

(ii) y = 2x1

x2

+
 ⇒  y + yx2 – 2x = 0

⇒  yx2 – 2x + y = 0 Domain x ∈ R

⇒  D ≥ 0    ⇒  4 – 4(y2) ≥ 0

⇒  1 – y2 ≥ 0   ⇒   –1 ≤ y ≤ 1

(iii) f(x) = 
6xx

2x3x
2

2

−+

+−
 = 

)2x)(3x(

)1x)(2x(

−+
−−

Domain x ∈ R – {–3, 2}

y = 
3x

1x

+
−

         ;    x ≠ 2

yx + 3y = x – 1 ;   when x = 2, y = 
5

1

x = 
y1

1y3

−
+

∴ Range  y ∈ R – 








1,
5

1

(iv) y = 
|x|1

x

+

If  x ≥ 0  ⇒  y =
x1

x

+
  ⇒  y + yx = x

⇒  x = 
y

1 y−  ≥ 0  ⇒ 
1y

y

−  ≤ 0

∴  0 ≤ y < 1

If x ≤ 0 ⇒ y = 
x1

x

−
 ⇒  x = 

1y

y

+  ≤ 0

∴  y ∈ [–1, 0]

∴ Domain x ∈ R, Range ∈ (–1, 1)

(v) y = x2 −  + x1+
      2 – x ≥ 0 1 + x ≥ 0

      x ≤ 2 x ≥ –1

∴ Domain x ∈ [–1, 2]

y2 = 2 – x + 1 + x + 2 )x1()x2( +−

    = 3 + 2 )x1()x2( +−

∴  0 ≤ )x1()x2( +−  ≤ 
2

3

⇒  3 ≤ 3 + 2 )x1()x2( +−  ≤ 6

⇒ 3  ≤ )x1()x2(23 +−+  ≤ 6

∴  Range y ∈ [ 3 , 6 ]

(vi) f(x) = log
(cosec x – 1)

 (2 – [sin x] – [sin x]2)

cosec x – 1 ≠ 1  ⇒  cosec x ≠ 2

x ≠ 2nπ + 
6

π
, 2nπ + 

6

5π

also cosec x ≠ 1  ⇒  x ≠ 2nπ + 
2

π

also 2 – t – t2 > 0

where t = [sin x]

⇒  t2 + t – 2 < 0 ⇒  (t + 2) (t – 1) < 0

⇒  –2 < t < 1 ⇒  –2 < [sin x] < 1

⇒  –1 ≤ sin x < 1

but since cosec x can’t be –ve hence

0 ≤ sin x < 1 

)1(
2

π
6/5π 6/π

(2n+1)n
[0]

2n
[0]

π

(–1)

∴  x ∈ (2nπ, (2n + 1)π) –

    {2nπ +
2

π
, 2nπ +

6

π
, 2nπ +

6

5π
}  where  n ∈ I

(vii) f(x) = 
5x

34x

−
−+

Domain : x + 4 ≥ 0 ⇒  x ∈ [–4, ∞] & x ≠ 5

∴  x ∈ [–4, ∞) – {5}

Range : y = f(x) = 
)34x()5x(

)34x()34x(

++−
++−+

      f(x) = 
)34x()5x(

)5x(

++−
−

5x
Lim

→  f(x) = 5x
Lim

→  
)34x(

1

++ = 
6

1
  (x ≠ 5)

so x ≠ 5, y ≠ 
6

1

Also f(x) = 
34x

1

++

⇒ 0 ≤ 4x +  < ∞ ⇒ 0 < 
34x

1

++  ≤ 
3

1

so range of y is y ∈ 








6

1
,0  ∪ 









3

1
,

6

1

Sol.3 |2x + 5| + |2x – 5| = Px + 10
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–(2x + 5) + 5 – 2x = – 4x x ≤ –
2

5

2x + 5 + 5 – 2x = 10 – 
2

5
 < x < 

2

5

2x + 5 + 2x – 5 = 4x x ≥ 
2

5

P = slope

       

y=–4x
y=4x








− 10,
2

5








10,

2

5

P ∈ (–4, 4) – {0}

Sol.4 f(x) = x ;  0 ≤ x ≤ 1

      = 1 ;  x > 1

(i) If even then f(–x) = f(x)

f(x) = – x ;  –1 ≤ x ≤ 0

      = 1 ;  x < –1

(ii) If odd then f(–x) = – f(x)

f(x) = x ;  –1 ≤ x ≤ 0

      = – 1 ;  x < –1

Sol.5 x ∈ [0, 1]

(a) f(sin x)

⇒  0 ≤ sin x ≤ 1      
π π2n0

π/2

π(2n+1)

⇒   2nπ ≤ x ≤ (2n + 1)π
(b) f(2x + 3)  ⇒  0 ≤ 2x + 3 ≤ 1

⇒  –3 ≤ 2x ≤ –2  ⇒  – 
2

3
 ≤ x ≤ –1

Sol.6 f : 






 ∞,
2

1
 → 







 ∞,
4

3
 ;  f(x) = x2 – x + 1

f(x) = f–1 (x)

f(x) = x ⇒  x2 – x + 1 = x

⇒  x2 – 2x + 1 = 0  ⇒  (x – 1) = 0  ⇒  x = 1

Sol.7 (i) f(x) = �n (x + 1x2 + )

y = �n (x + 1x2 + ) ⇒  ey = x + 1x2 +

⇒  e2y = x2 + x2 + 1 + 2x 1x2 +
⇒  e2y = 2x2 + 1 + 2x (ey – x)

⇒  e2y = 2x2 + 1 + 2xey – 2x2

⇒  2x = y

y2

e

1e −
 ⇒  x = 

2

1
(ey – e–y)

∴  f–1 (y) = 
2

ee yy −−

(ii) f(x) = 1x

x

2 −

⇒  y = 1x

x

2 − ⇒  log
2
 y = 

1x

x

−
⇒  x log

2
 y – log

2
 y = x

⇒  x [log
2
 y – 1] = log

2
 y

⇒  x = 
1ylog

ylog

−   ∴  f–1 (x) = 1xlog

xlog

2

2

−

(iii) y = xx

xx

1010

1010
−

−

+

−
  ⇒  y = 

110

110
x2

x2

+

−

⇒  yt + y = t – 1where t = 102x

⇒  t = 
y1

y1

−
+

⇒  102x = 
y1

y1

−
+

⇒  x = 
2

1
 log

y1

y1

−
+

  ∴  f–1 (x) = 
2

1
 log 

x1

x1

−
+

Sol.8 (i) 10x + 10y = 10

⇒  10y = 10 – 10x ⇒  y = log (10 – 10x)

Domains : 10 – 10x > 0 ⇒  10 > 10x ⇒  x < 1

(ii) x + | y | = 2y

If y ≥ 0  then x + y = 2y ⇒  y = x

Domain : x ≥ 0

If y < 0 then x – y = 2y  ⇒  y = 
3

x

Domain : x < 0

Sol.9 (a) f(x) = log (x + 2x1+ )

& f(–x) = log (– x + 2x1+ )

⇒  f(x) + f(–x) = log (–x2 + 1 + x2)

⇒  f(x) + f(–x) = 0

⇒  f(–x) = – f(x) ∴  odd function

(b) f(x) = 
1a

)1a(x
x

x

−

+

& f(–x) = – 
)1a(

)1a(x
x

x

−

+
−

−

 = – 
)a1(

)a1(x
x

x

−

+

  = 
)1a(

)a1(x
x

x

−

+
∴  even function

(c) f(x) = sin x + cos x

& f(–x) = – sin x + cos x

f(–x) ≠ f(x) None

(d) f(x) = x sin2 x – x3

& f(–x) = – x sin2 x + x3 = – f(x) odd

(e) f(x) = sin x – cos x

& f(–x) = – sin x – cos x None
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(f) f(x) = 
x2

)21( 2x+

& f(–x) = x

2x

2

)21(
−

−+
 = x

2x

2

)21( +
   even

(g) f(x) = 
1e

x
x −

 + 
2

x
 + 1

& f(–x) = 
1e

x
x −

−
−  – 

2

x
 + 1

= xe1

x
−−

 – 
2

x
 + 1 = 

1e

ex
x

x

−
 – 

2

x
 + 1

=
1e

ex
x

x

−
– x +

2

x
+1 =

1e

xexex
x

xx

−

+−
+

2

x
+1

f(–x) = 
1e

x
x −

 + 
2

x
 + 1 even

(h) f(x) = [(x + 1)2]1/3 + [(x – 1)2]1/3

& f(–x) = [(–x + 1)2]1/3 + [(–x –1)2]1/3

= [(x – 1)2]1/3 + [(x + 1)2]1/3

f(–x) = f(x) even

Sol.10 (i) f(f(x)) . (1 + f(x)) = – f(x)

⇒  f(f(x)) = – 
)x(f1

)x(f

+ ⇒  f(x) = 
x1

x

+
−

f(3) = 
31

3

+
−

 = 
4

3−

(ii) f(x + f(x)) = 4f(x) ; f(1) = 4

      f(1 + f(1)) = 4f(1)  ⇒  f(5) = 4.4  ⇒  f(5) = 16

f(5 + f(5)) = 4 + (5)  ⇒  f(21) = 4.16 = 64

(iii) f : R+ → R+ ; [f(xy)]2 = x [f(y)]2

x = 25  ,  y = 2

     (f(50))2 = 25 (f(2))2 ⇒ f(50) = 5 . f(2) = 5 . 6 = 30

(iv) f(x + y) = x + f(y) f(0) = 2

y = 0, x = 2

f(2) = 2 + f(0) = 4

f(2 + 2) = 2 + f(2) = 2 + 4 = 6

f(2 + 4) = 2 + f(4) = 2 + 2 + 4 = 8

f(2 + 6) = 2 + f(6) = 2 + 2 + 2 + 4 = 10

f(100) = 102

(v) f(3) = 1

f(3x) = x + f(3x – 3)

x = 1 f(3) = 1 + f(0) ⇒  f(0) = 0

x = 2 f(6) = 2 + f(3) = 2 + 1

x = 3 f(9) = 3 + f(6) = 3 + 2 + 1

x = 4 f(12) = 4 + f(a) = 4 + 3 + 2 + 1

f(3 × 100) = 100 + 99 + 98 +.......+ 1

= 5050

Sol.11 f(x + a) = 
2

1
 + 2f f−

replace x → x + a [where f’ = f(x + a)]

f(x + 2a) = 
2

1
 + 2f ' f '−  = 

2

1
 + f '(1 f ')−

= 
2

1
 + 2 21 1

f f f f
2 2

   + − − −   
   

= 
2

1
 + 

21
f f

4
− +

f(x + 2a) = 
2

1
 + 

2

1
f −  = 

2

1
 + f – 

2

1

f(x + 2a) = f(x)

Sol.12 f(1) = 2 ; f(2) = 8

f(x + y) – k xy = f(x) + 2y2       Put y = 1, k = 4

f(1 + y) = 4y + f(1) + 2y2 = 4y + 2 + 2y2

            = 2 (y2 + 2y + 1) = 2(y + 1)2

f(x) = 2x2 ; f(x + y) = 2(x + y)2
 
; f 









+ yx

1
= 2)yx(

2

+

f(x + y) f 








+ yx

1
 = 4 = k

Sol.13 f(x) = 

1

| n {x}| | n {x}|
e {x} ; where ever it exists

{x} ; otherwise, then

−

 −



� �

For first definition of f(x)

as  0 ≤ {x} < 1  But  {x} ≠ 0   ⇒  x ∉ I

f(x) = I

I

1

| n {x}| | n {x}|
e {x} ; x

{x} ; x

−

 − ∉


∈

� �

f(x) = 
}x{n

1

}x{n
}x{e
��

−
−− −

= e–t – 
}x{n

t

1

e
�

(where t = }x{n�− )

= e–t – e–t = 0

f(x) = 0

f(x) = 0 is only the function which is odd as well

as even.
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Sol.14 f(x) = 
39

9
x

x

+

f 








2006

1
 = 

39

9
2006/1

2006/1

+

f 








2006

2005
 = 

39

9

2006

2005

2006

2005

+

  = 
39.9

9.9
2006/1

2006/1

+−

−

= 2006/19.39

9

+  = 1/2006

3

3 9+

1002

1
2006

1004
f

2006

1002
f

1
2006

2004
f

2006

2
f

1
2006

2005
f

2006

1
f

⇒

















=






+








=






+








=






+








�

�

f 








2006

1003
  = 

33

3

+
 = 

2

1

sum = 1002 + 0.5 = 1002 . 5

Sol.15 








x

3
 + 









x

4
 = 5 ; x > 0

Case-I : 








x

3
 = 1 & 









x

4
 = 4

1 ≤ 
x

3
 < 2 4 ≤ 

x

4
 < 5

2

3
 < x ≤ 3

5

4
 < x ≤ 1

x ∈ φ

Case–II : 








x

3
 = 2 & 









x

4
 = 3

2 ≤ 
x

3
 < 3 3 ≤ 

x

4
 < 4

1 < x ≤ 
2

3
1 < x ≤ 

3

4

x ∈ 








3

4
,1

a = 1 ; b = 4 ; c = 3

a + b + c + abc = 1 + 4 + 3 + 12 = 20

Sol.16 f : R → R ; f 








+
−

x1

x1
 = x

Put
x1

x1

+
−

 = t  ⇒  x = 
t1

t1

+
−

∴  f(t) = 
1 t

1 t

−
+

  ⇒  f(x) = 
x1

x1

+
−

(a) f[f(x)] = f 








+
−

x1

x1
 = 

1 x
1

1 x

1 x
1

1 x

− −  + 
− +  + 

 = x

(b) f 








n

1
 = 

x/11

x/11

+
−

 = 
1x

1x

+
−

 = – f(x)

(c) f(–x –2) = 
)2x(1

)2x(1

−−+
−−−

 = 
2x1

2x1

−−
++

= 
)x1(

2xx21

+−
+−+

 = – 








+
−

x1

x1
– 2 = – f(x) – 2

Sol.17 f(x) = max 








x

1
,x x > 0

      = max (a, b)

g(x) = f(x). f 








x

1
(1,0)

(0,1) (1,1)

x > 0

f(x) = 
x

1
; 0 < x ≤ 1

= x ;  x > 1

f 








x

1
 = x ;  0 < 

x

1
 ≤ 1 ⇒ x ≥ 1

= 
x

1
;  

x

1
 > 1   ⇒   x < 1

g(x) = f(x) . f 








x

1
 = x2 ;  x > 1

= 2x

1
;  0 < x < 1
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Sol.18 True False False

(i) If f(x) = 1 f(y) ≠ 1 f(z) ≠ 2

f(x) = 1 f(y) = 1 f(z) = 2

 But function is one-one so not possible

False True False

(ii) If f(x) = 1 f(y) ≠ 1 f(z) ≠ 2

f(x) = 3 f(y) = 1 f(z) = 2

f–1 (1) = y

False False True

(iii) If f(x) = 1 f(y) ≠ 1 f(z) ≠ 2

f(x) = 2 f(y) = 1 f(z) = 3

f–1 (1) = y

Sol.19 (a) f(1) + f(2) = 4f(2)  ⇒  f(2) = 
3

)1(f

f(1) + f(2) + f(3) = 3  ⇒  f(3) = 
6

)1(f

f(1) + f(2) + f(3) + f(4) = 16  ⇒  f(4) = 
10

)1(f

⇒ f(n) = 
)1n(n

)1(f2

+

f(2004) = 
20052004

)1(f2

×

           = 
1002

1
  (as f(1) = 2005)

(b) Given a – b = 2

Lbxxaxx 22 <+−+

bxxaxx

x)ba(

22 +++

−
 < L

2 2

2x

x ax x bx+ + +
 < L

       

x

b
1

x

a
1

2

+++
 < L

          L > 1  so min. value of L = 1

(c) f(f(x)) = (x2 + kx)2 + k(x2 + kx) = 0

(x2 + kx)  {x2 + kx + k} = 0

for same solution x2 + kx + k = 0 must not

have any real roots

       D < 0

k2 – 4k < 0

  k ∈ (0, 4)

check for end values of k  {k = 0 is possible}

so k ∈ [0, 4)

(d)   P(x) = x6 + ax5 + bx4 + cx3 + dx2 + ex + f

possible p(x) will be

    P(x) = (x – 1)(x – 2) (x – 3)(x – 4)(x – 5)(x – 6) + x

    P(7) = 6! + 7 = 720 + 7 = 727

(e) f(x) = a sin x + b(x)1/3 + 4

f(log
10

 (log
3
 10))

= a sin (log
10

 (log
3
10)) + b (log

10
 (log

3
10))1/3 + 4 = 5

= a sin (log
10

 (log
10

3)–1) + b (log
10

(log
10

3)–1)1/3 + 4 = 5

= – a sin (log
10

 (log
10

 3)) – b (log
10

 log
10

 3) = 1

= – (M) = 1  ⇒  M = –1

f(log
10

 log
10

 3) = a sin (log
10

 log
10

 3) + b(log
10

 log
10

 3) + 4

 = – 1 + 4 = 3

Sol.20 






 −
2

1
x 







 +
2

1
x   is prime So

Case-I :1 ≤ x – 
2

1
 < 2    & 2 ≤ x + 

2

1
 < 3

2

3
 ≤ x < 

2

5

2

3
 ≤ x < 

2

5

so x ∈ 








2

5
,

2

3

Case-II :    –2 ≤ x – 
2

1
 < –1  &  –1 ≤ x + 

2

1
 < 0

–
2

3
 ≤ x < –

2

1
  –

2

3
 ≤ x < –

2

1

x ∈ 






 −
−

2

1
,

2

3

Final x ∈ 






 −
−

2

1
,

2

3
 ∪ 









2

5
,

2

3

x
1
 = 

2

3
 ; x

2
 = 

2

1−
 ;  x

3
 = 

2

3
 ; x

4
 = 

2

5

x
1
2 + x

2
2 + x

3
2 + x

4
2 = 

4

25919 +++
 = 111

Sol.21 P(x) = (x – 1) Q
1
 + 1 ⇒ P(1) = 1

P(x) = (x – 4) Q
2
 + 10 ⇒ P(4) = 10

P(x) = (x – 1)(x – 4) Q
3
 + (ax + b)

P(1) = 1 ⇒  a + b = 1

P(4) = 10 ⇒  4a + b = 10

a = 3 ; b = –2

r(x) = 3x – 2  ⇒  r(2006) = 6016
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Sol.22 f(x + T) = 
3)x(f

5)x(f

−
−

....(i)

Replace x by x + T

f(x + 2T) =
3)Tx(f

5)Tx(f

−+
−+

=
2)x(f

5)x(f2

−
−

 ....(ii) (from (i))

Replace x by x + 2T

f(x + 4T) = 
2)T2x(f

5)T2x(f2

−+
−+

 = f(x)   (from (ii))

f(x) is periodic with period 4T

Sol.23 f(x) = x135 + x125 – x115 + x5 + 1

       x135 + x125 – x115 + x5 + 1 = (x3 – x) Q(x) + (ax2 + bx + c)

put x = 0 ⇒  c = 1

put x = 1 ⇒  a + b = 2

put x = –1 ⇒  a – b = –2

a = 0,  b = 2

g(x) = 2x + 1  ⇒  g(10) = 21

Sol.24 Area of shaded region = area of arc OAB – area

of ∆OAB

3

r2π
 = 

2

1
r2 (π – 2x) – 

2

1
r2 sin 2x

π – 2x – sin 2x = 
3

2π

f(2x) = 2x + sin 2x – 
3

π
     X

X 2x

r
O

B C

A

r

f(x) = x + sin x – 
3

π
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∴  f–1 (x) = 

2x x 4

2

+ −

(c) D

f(x) = 
2x3x

)3x(log
2

2

++

+
 = 

)2x)(1x(

)3x(log2

++
+

x + 3 > 0  ⇒x > –3  &  x ≠ –1, –2

(d) A

E → F ; Number of functions = 24 = 16

Each element of E is connect with element

1 of F so 2 is left.

when each element of E is connect with

Element 2 of F so 1 is left

so function is onto in two situation

so number of onto functions = 16 – 2 = 14

(e) D

f(x) = 
x

x 1

α
+

f(f(x)) = 

x

x 1

x
1

x 1

α α  + 
α +
+

 = x  ⇒  
1xx

x2

++α
α

 = x

⇒  α2 = (α + 1)x + 1

∴  α2 = 1  ⇒  α = ±1, α + 1 = 0 ⇒ α = –1

so α = –1

Sol.5 (a) D

clearly g(x) will be inverse of f(x)

f(x) = y  ⇒ x = f–1 (y)

y = (x + 1)2  ⇒ x + 1 = ± y  ⇒ x = –1 ± y

∵  x ≥ –1 ⇒ x = –1 + y

⇒  f–1 (y) = –1 + y  ∴  f–1 (x) = – 1 + x

(b) A

f(x) = 2x + sin x

f ’(x) = 2 + cos x > 0 ∀  x ∈ R

Also f(x) → ∞ as x → ∞ & f(x) → –∞ as x → –∞
Thus f(x) is one-one and onto

Sol.1 B

f : [1, ∞) → [1, ∞) ;  y = f(x)  ⇒  x = f–1 (y)

y = 2x (x – 1) ⇒  log
2
 y = x (x – 1)

⇒ x2 – x – log
2
 y = 0  ⇒ x = 

2

ylog411 2+±

x should be positive so x = 
2

ylog411 2++

∴  f–1 (y) = 
2

ylog411 2++

⇒  f–1 (x) = 
2

xlog411 2++

Sol.2 D

2y + 2x = 2  ⇒  2y = 2 – 2x  ⇒  y = log (2 – 2x)

∴  2 – 2x > 0  ⇒  2x < 2  ⇒  x < 1

Sol.3 x = {1, 2, 3, 4} ; f : x → x

1
2
3
4

1
2
3
4

 

1
2
3
4

1
2
3
4

 

1
2
3
4

1
2
3
4

Sol.4 (a) B

g(x) = 1 + x – [x] ; f(x) = 







>
=
<−

0x1
0x0
0x1

we know that x – [x] = {x}

∴ g(x) = 1 + {x} > 1 ∀  x ∈ R

or f[g(x)] = 1 from definition of f(x) = 1, x > 0

(b) A

f : [1, ∞) → [2, ∞) ;  f(x) = y  ⇒  x = f–1 (y)

    y = x+
x

1
⇒ x2 – xy + 1 = 0 ⇒ x =

2

4yy 2 −±

x should be greater than 1 so

x = 
2

4yy 2 −+
  ⇒  f–1 (y) = 

2

4yy 2 −+

EXERCISE – V HINTS & SOLUTIONS
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Sol.6 (a) A

f ’(x) = 22 )x1(

xx1

+

−+
 = 22 )x1(

1

+

⇒ f is increasing  ⇒  f is one-one

Range of f = [0, 1)  ⇒  f is not onto

(b) D

y = 
1xx

2xx
2

2

++

++
 ⇒  x2 + x + 2 = x2y + xy + y

⇒  x2(1 – y) + x(1 – y) + 2 – y = 0 (∴ y ≠ 1)

D ≥ 0  ⇒  (1 – y)2 – 4(1 – y) (2 – y) ≥ 0

⇒  1 + y2 – 2y – 4(2 – 3y + y2) ≥ 0

⇒  3y2 – 10y + 7 ≤ 0

⇒  1 ≤ y ≤ 
3

7
  ∴  1 < y ≤ 

3

7

Sol.7 g(f(x)) = (sin x + cos x)2 – 1 = sin 2x

–1 ≤ sin 2x ≤ 1

– 
2

π
 ≤ 2x ≤ 

2

π
        

2

π
−

2

π

– 
4

π
 ≤ x ≤ 

4

π

Sol.8 A

Let h(x) = f(x) – g(x) = 






∈−

∈

rationalx;x

irrationalx;x

⇒  the function h(x) is one-one and onto.

Sol.9 D

Each element in either (A) or (B) or neither.

∴ Total ways = 3
4
 = 81

A = B iff A = B = φ (1 case)

otherwise A & B are interchangeable

∴ n = 1 + (81 – 1) / 2 = 41

10. A

fogogof(x) = sin2 (sin x2)

gogof(x) = sin (sin x2)

on solving, sin (sin x2) = 0 or1

⇒ x = ± πn  ; n ∈ {0, 1, 2 ......}

11. B

f(X) = 2X3 – 15X2 + 36X + 1

f'(X) = 6X2 – 30X + 36

= 6 (X2 – 5X + 6)

= 6(x – 3) (x – 2)

(0,1)

(0,29)
(0,28)

(2,0) (3,0)

f(0) = 1

f(2) = 2 × 8 – 15 × 4 + 36 × 2 +1 = 29

f(3) = 2 × 27 – 15 × 9 + 36 × 3 + 1 = 28

onto but not one one so 'B'.

12. A,B

2

2

2cos 1 cos2
f(cos4 )

cos22cos 1

θ + θ
θ = =

θθ −

⇒
2 1

2cos 2 1
3

θ − =

2 2 2
cos 2 cos2

3 3
⇒ θ = ⇒ θ = ±

1 3
f 1
3 2

 
= ± 

 
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Answer Ex–I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1. D 2. D 3. B 4. A 5. A 6. A 7. D

8. B 9. B 10. D 11. D 12. A 13. C 14. B

15. D 16. C 17. C 18. B 19. A 20. A 21. B

22. C 23. B 24. C 25. B 26. D 27. A 28. A

29. C 30. C 31. D 32. D 33. D 34. B 35. C

36. D 37. C 38. B 39. B 40. A 41. D 42. D

43. C 44. B 45. D 46. D 47. B 48. D 49. B

50. B 51. C 52. D 53. C 54. D 55. A 56. C

57. A 58. A 59. C 60. C 61. B

MULTIPLE CORRECT (OBJECTIVE QUESTIONS)Answer Ex–II

1. A,B 2. B,C,D 3. A,C 4. A,C 5. A,B,C 6. A,B,C 7. B,C,D

8. B,C,D 9. A,D 10. A,B,C,D

Answer Ex–III SUBJECTIVE QUESTIONS

1. (i) R – {–1, 1} (ii) (0, ∞) (iii) R (iv) [–2, 0) ∪ (0, 1) (v) 






∪








2

3
,11,

2

1

(vi) [0, 1] (vii) [–1, 1] (viii) R (ix) φ (x) ∪
In

4
n,n

∈







 π
+ππ

(xi) R – {2nπ}, n ∈ I (xii) (0, 1) ∪ [4, 5) (xiii) (2, 3)

2. (i) [0, ∞) (ii) 






−
2

1
,

2

1
(iii) [0, 4] (iv) {–1, 1} (v) [0, 10] (vi) (0, 1]

(vii) (–∞, 
20

49
] (viii) [–4, 3] (ix) [–1, 1] (x) (– ∞, 1] (xi) R

+
(xii) 








1,

3

1

(xiii) 






 ∞−∪






 −∞− ,
20

1

4

1
, (xiv) 








3,

3

1

(xv) 








2

3
,0 (xvi) [4, ∞) (xvii) [–11, 16] (xviii) 








1,

4

3

3. (i) Domain : R, Range : 
7

1
 ≤ y ≤ 1 (ii) Domain : N ∪ {0}, Range : (n! : n = 0, 1, 2,.....}

(iii) Domain : R – {3}, Range : R – {6} (iv) Domain : R, Range : {1}

5.

(0, 3)

y = 1

a  (1, 3)  {0}∈ ∪
6.









2

3
   7.    g(x) = 

x , 2 x 0
0 , 0 x 1

2(x 1) , 1 x 2

− − ≤ < ≤ ≤
− < ≤
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8. (i) No. (ii) Yes (iii) No (iv) No

9. (i) many–one (ii) many–one (iii) one–one (iv) many–one   (v) one–one (vi) many–one

10. (i) into (ii) onto  (iii) into (iv) onto

11. (i) bijective (injective as well as surjective) (ii) neither injective nor surjective

(iii) neither surjective nor injective (iv) surjective but not injective

12. (i) No (ii) Yes (iii) yes (iv) No

13. (i) fog = x, x > 0 ; gof = x, x ∈ R (ii) |sin x|, sin |x|

(iii) sin
–1

 (x
2
), (sin

–1
 x

2
) (iv) 

1x

2x
,

)x1(

2x4x3
2

2

2

2

+
+

−
+−

14. f(g(x)) = 




<≤−−
≤≤+−

0x1x2

1x0xx22 2

15. (fof) (x) = 








≤<−
≤<−
≤≤+

3x2,x4

2x1,x2

1x0,x2

16. Domain : [1, 2] ; Range : [ln2, ln4) 17. –3 18. 2046

19. (i) f(x) = 




−≤+−
≤<−−
1xex

0x1xsinx
x

2

(ii) f(x) = 
2

x
x sinx 1 x 0

x e x 1

− + − < ≤
 − ≤ −

20. (i) neither even nor odd (ii) even (iii) odd (iv) even (v) odd

21. (i) 2π (ii) 2π (iii) 24 (iv) 70π

(v) 
3

2π
(vi) 2π (vii) π/2 (viii) 2π

22. (i) π (ii) 
3

2π
(iii) 2 (iv) 2π (v) 2π   (vi) 2

n
 π (vii) π

23. (i) 2p (ii) 8 24. f
–1

 : R → R, f
–1

 (x) = 
2

1
 ln (x  + 1x2 + )

25. B = [0, 4]; f
–1

 (x) = 
2

1







 π
−







 −−

62

2x
sin 1

26. f
–1

 (x) = x + (–1)
x – 1

, x ∈ N

ADVANCED SUBJECTIVE QUESTIONSAnswer Ex–IV

1. (i)   






 π−π
−

4

3
,

4

5
 ∪ 







 ππ
−

4
,

4
 ∪ 







 ππ
4

5
,

4

3
(ii)  







 −−
2

1
,4  ∪ (2, ∞) (iii)   (– ∞, – 3]

(iv) (–∞, – 1) ∪ [0, ∞) (v)  (3 − 2π < x < 3 − π) U (3 < x ≤ 4)

(vi) 







∪








10

1
,

100

1

100

1
,0 (vii)  (−1 < x < −1/2) U (x > 1)

(viii) 











∞

+
∪











 −
,

2

51
0,

2

51
(ix)  (−3, −1] U {0} U [1,3)

(x) {4} ∪ [5, ∞) (xi)  (0 , 1/4) U (3/4 , 1) U {x : x ∈ N, x ≥ 2}

(xii) 






 π
∪







 π
− 6,

3

5

3
,

6

1
(xiii) [–3, –2) ∪ [3, 4) (xiv)  φ
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(xv)  2Kπ < x < (2K + 1)π  but  x ≠ 1 where K is non−negative integer

(xvi)  {x 1000 ≤ x < 10000} (xvii) (–2, –1) ∪ (–1, 0) ∪ (1, 2)

(xviii) (1, 2) ∪ 








2

5
,2 (xix)  (− ∞ , −3) ∪ (−3 , 1] ∪ [4 , ∞)

2. (i)  D : x ∈ R     R : [0 , 2] (ii)  D = R ; range [–1,1]

(iii) D : {xx ∈ R ;  x ≠ −3 ;  x ≠ 2} ;    R : {f(x)f(x) ∈R , f(x) ≠ 1/5 ;  f(x) ≠ 1}

(iv) D : x ∈ R ; range ∈ (–1, 1) (v) D : x ∈ [–1, 2] ; range ∈ [ 3 , 6 ]

(vi)  D :  x ∈ (2nπ, (2n + 1)π) – {2nπ + 
6

π
, 2nπ + 

2

π
, 2nπ + 

6

5π
, n ∈ Ι} and

       R : log
a
 2 ; a ∈ (0, ∞) –{1} ⇒ Range is (–∞, ∞) – {0}

(vii) D : [–4, ∞) – {5} ; R : 






∪








3

1
,

6

1

6

1
,0

3. p ∈ (–4, 4) – {0}

4. (i) f(x) = 1 for x < – 1 & –x for –1 ≤ x ≤ 0; (ii) f(x) = –1 for x < – 1 and x for –1 ≤ x ≤ 0.

5. (a)  2Kπ ≤ x ≤ 2Kπ + π/2 where K ∈ I (b)  [−3/2 , −1]

6. x =1 7. (i) 
2

ee xx −−
(ii) 

1xlog

xlog

2

2

− (iii) 
2

1
 log

x1

x1

−
+

8. (i)  y = log (10 − 10x) , − ∞ < x < 1 (ii)  y = x/3 when  − ∞ < x < 0 & y = x  when 0 ≤ x < + ∞
9. (a)  odd (b)  even (c)  neither odd nor even (d)  odd

(e)  neither odd nor even (f)  even (g)  even (h)  even

10. (i) –3/4, (ii) 64 (iii) 30 (iv) 102 (v) 5050

12. f(x) = 2x2 14. 1002.5 15. 20 17.







>

≤<=
1xifx

1x0if
x

1
)x(g

2

2

18. f–1(1) = y 19. (a) 
1002

1
,   (b) 1,   (c) [0, 4),   (d) 727, (e) 3

20. 11 21. 6016 23. 21 24. f(x) = sinx + x – 
3

π

JEE PROBLEMSAnswer Ex–V

1. B 2. (a) C,  (b) D, (c) B, (d) C

3. {(1,1), (2, 3), (3, 4), (4, 2)} ; {(1,1), (2, 4), (3, 2), (4, 3)} and {(1,1), (2, 4), (3, 3), (4, 2)}

4. (a) B,  (b) A,  (c) D,  (d) D, (e) A,  (f) D 5. (a) D,  (b) A 6. (a) A, (b) D, (c) A

7. C 8. (a) A, (b) C, (c) t ∈ 






 ππ
−

10
,

2
 ∪ 







 ππ
2

,
10

3
9.   (a) D, (b) B, (c) A 10. D

11. B 12. A,B


