
MATHS

BOOKS - CENGAGE MATHS (ENGLISH)

GRAPHS OF TRIGONOMETRIC FUNCTIONS

Illustration

1. Plot 

Watch Video Solution

y = sinxandy = sin 2x.

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7L6yYbKD3zhl


2. Plot 

Watch Video Solution

y = sinx and y = sin( )
x

2

3. Draw the graph of 

Watch Video Solution

y = tan(3x)

4. Draw the graph of  Is 

periodic? If yes, what is its fundamental period?

Watch Video Solution

y = sec2 x − tan2 x. f(x)

https://dl.doubtnut.com/l/_vPNl07BW1LLQ
https://dl.doubtnut.com/l/_WVe5FBv85a5B
https://dl.doubtnut.com/l/_Eh9XNC1omp8q
https://dl.doubtnut.com/l/_ho08X9ia5VOS


5. Draw the graph of  Is 

periodic? If yes, what is its fundamental period?

Watch Video Solution

y = sec2 x − tan2 x. f(x)

6. Which of the following is highest? 

 


 


Watch Video Solution

(a)  cosec 1            (b)  cosec 2

(c)  cosec 4              (d)  cosec ( − 6)

https://dl.doubtnut.com/l/_ho08X9ia5VOS
https://dl.doubtnut.com/l/_ECuqBtsIXrO1


7. Draw the graph of the function

 and find its period.

Watch Video Solution

y = f(x) = lim
n→ ∞

cos2n x

8. Find the number of solution to the equation

Watch Video Solution

x2 tanx = 1, x ∈ [0, 2π].

9. Solve  where .

Watch Video Solution

tanx > cot x, x ∈ [0, 2π]

https://dl.doubtnut.com/l/_mg9eAz3em4fv
https://dl.doubtnut.com/l/_fgBQqKUxH8gs
https://dl.doubtnut.com/l/_LCADp5ayNwZW


10. Let
 
 .
 Then for all natural

numbers 
 vanishes
 at
 (a) A
 unique point in

the interval 
 (b) a
 unique point in the

interval 
 (c) a
 unique point in the

interval 
 (d) two
 points in the interval 

Watch Video Solution

f(x) = x sinπx,  x > 0

n,  f ′ (x)

(n,  n + )
1

2

(n + ,  n + 1)
1

2

(n,  n + 1)

(n,  n + 1)

11. If , then prove that 

Watch Video Solution

0 < α <
π

3
α(secα) < .

2π

3

https://dl.doubtnut.com/l/_L9nHnjcJqN43
https://dl.doubtnut.com/l/_XZ9uptI7UUXY
https://dl.doubtnut.com/l/_EnsMlBOG1z9S


12. Draw the graph of  where

 represents the greatest integer function.

Watch Video Solution

y = [sinx], x ∈ [0, 2π],

[ ⋅ ]

13. Draw the graph of

, where 

represents the greatest integer function.

Watch Video Solution

f(x) = [tanx], 0 ≤ x ≤ 5π/12 [ ⋅ ]

14. Draw the graph of 

Watch Video Solution

f(x) = esin x.

https://dl.doubtnut.com/l/_EnsMlBOG1z9S
https://dl.doubtnut.com/l/_eb4FzjF8mkRK
https://dl.doubtnut.com/l/_lRDb42dG0zrZ


15. Draw the graph of 

Watch Video Solution

y = sin2 x.

16. Draw the graph of 
, find

its domain and range.

Watch Video Solution

y = (sin 2x)√1 + tan2 x

17. Draw the graph 

Watch Video Solution

y = sin2 x.

https://dl.doubtnut.com/l/_lRDb42dG0zrZ
https://dl.doubtnut.com/l/_rHgOeb1NT8KA
https://dl.doubtnut.com/l/_3bylkqOf9BiL
https://dl.doubtnut.com/l/_Vh3dwIn7yi3y
https://dl.doubtnut.com/l/_IeCYe0MvJBq3


18. Draw the graph of 

Watch Video Solution

y = sin3 x.

19. Draw the graph of

.

Watch Video Solution

f(x) = |sinx| + |cos x|, x ∈ R

20. Draw the graph of .

Watch Video Solution

f(x) = √sinx

https://dl.doubtnut.com/l/_IeCYe0MvJBq3
https://dl.doubtnut.com/l/_aMCdXceZgzw9
https://dl.doubtnut.com/l/_4JFpqDUG3ehL
https://dl.doubtnut.com/l/_Bl0MzdtyXyhX


21. Draw the graph of  Is the

function periodic ?

Watch Video Solution

y = .
cos(|x| + )π

2

sinx

22. Draw the graph of , where 

represents the greatest integer function. Find the

period of the function.

Watch Video Solution

f(x) = cos π[x] [ ⋅ ]

23. Draw the graph of

f(x) = secx + cosec x, x ∈ (0, 2π) − {π/2, π, 3π/2}

https://dl.doubtnut.com/l/_Bl0MzdtyXyhX
https://dl.doubtnut.com/l/_LSaUbnSHf3K3
https://dl.doubtnut.com/l/_KBKa6SErDbRq


Also find the values of 'a' for which the equation

 has two distinct root and four

distinct roots.

Watch Video Solution

secx + cosec x = a

24. Draw the graph of

. Then find

the range of f(x).

Watch Video Solution

f(x) = −
sinx

√1 + tan2 x

cos x

√1 + cot2 x

https://dl.doubtnut.com/l/_KBKa6SErDbRq
https://dl.doubtnut.com/l/_ZYSXwub1VSkG


25. Find the area bounded by the following curve : 

(i)  


(ii) 

Watch Video Solution

f(x) = sinx, g(x) = sin2 x, 0 ≤ x ≤ 2π

f(x) = sinx, g(x) = sin4 x, 0 ≤ x ≤ 2π

26. Write the equivalent (piecewise) definition of

Watch Video Solution

f(x) = sgn(sinx).

27. Draw the graph of  where 

represents the fractional part function.

f(x) = {sinx}, { ⋅ }

https://dl.doubtnut.com/l/_EPPbXreRmH7E
https://dl.doubtnut.com/l/_iJ78ZooFjcvo
https://dl.doubtnut.com/l/_FaRhNn5KdTHg


Watch Video Solution

28. Draw a graph of , where 

represents the greatest integer function.

Watch Video Solution

f(x) = sin{x} {x}

29. Draw the graph of

.

Also find the range of

Watch Video Solution

f(x)  maximum {2 sinx, 1 − cos x}, x ∈ (0, π)

g(x)  min {2 sinx, 1 − cos x}, x ∈ (0, π)

https://dl.doubtnut.com/l/_FaRhNn5KdTHg
https://dl.doubtnut.com/l/_y25Apg6WGPEk
https://dl.doubtnut.com/l/_jifhOS2XSFOf


30. Draw the graph of 

Watch Video Solution

y = loge(sinx).

31. Draw the graph of  where 

 denotes the greatest integer function

Watch Video Solution

[y] = sinx, x ∈ [0, 2π]

[ ⋅ ]

32. Draw the graph of .

Watch Video Solution

y = x sinx

https://dl.doubtnut.com/l/_qsTqTbussX07
https://dl.doubtnut.com/l/_DVGnsCbiPlcz
https://dl.doubtnut.com/l/_1AHFKQqc6oKo
https://dl.doubtnut.com/l/_xu5UDanjUlwG


33. Draw the graph of .

Watch Video Solution

y = ex sin 2πx

34. Let [x] denotes the greatest integer less than or

equal to x. If , then  is

Watch Video Solution

f(x) = [x sinπx] f(x)

35. Evaluate : , where  represents

the greatest integer function.

Watch Video Solution

[ lim
x→ 0

]
sinx

x
[ ⋅ ]

https://dl.doubtnut.com/l/_xu5UDanjUlwG
https://dl.doubtnut.com/l/_V36IjypULRJk
https://dl.doubtnut.com/l/_olWyaQHC8SwL
https://dl.doubtnut.com/l/_WvsAiaNyGcD5


36. Discuss maxima/minima of

Watch Video Solution

f(x) = , x ∈ (0, )
x

1 + x tanx

π

2

37. Find the values of 
 if equation


 has exactly

one solution.

Watch Video Solution

a

1 − cos x = |x| + a, x ∈ (0, π),
√3

2

38. Find the number of solution to the equation

sinx = x2 + 2x + 1.

https://dl.doubtnut.com/l/_WvsAiaNyGcD5
https://dl.doubtnut.com/l/_7lBs3RsrDEjy
https://dl.doubtnut.com/l/_kny3BRuMYO9e


Watch Video Solution

39. Prove that

 (Justify the

inequality, if any used).

Watch Video Solution

sinx + 2x ≥ , ∀x ∈ [0, ]
3x(x + 1)

π

π

2

40. Find the ratio of the areas of two regions of the

curve  divided by the curve 

 (where sgn (x) =

signum (x)).

Watch Video Solution

C1 ≡ 4x2 + π2y2 = 4π2

C2 ≡ y = − (sgn(x − ))cos x
π

2

https://dl.doubtnut.com/l/_kny3BRuMYO9e
https://dl.doubtnut.com/l/_2udHKG2IpfaT
https://dl.doubtnut.com/l/_Ohe6nZVqQoda


41. Solve .

Watch Video Solution

tanx < 2

42. Solve  >  or
 find the domain of 

Watch Video Solution

sinx −
1

2

f(x) =
1

√1 + 2 sinx

43. Solve : , where 

Watch Video Solution

2 cos2 θ + sin θ ≤ 2 ≤ θ ≤ .
π

2
3π
2

https://dl.doubtnut.com/l/_Ohe6nZVqQoda
https://dl.doubtnut.com/l/_v6l2zMADa1j9
https://dl.doubtnut.com/l/_U0Qa6Bc7Kn2o
https://dl.doubtnut.com/l/_xspl0qbgmKJq


44. Solve 

Watch Video Solution

sin θ + √3 cos θ ≥ 1, − π < θ < π.

45. Let  .

Draw the graph of the function and find the

following 

(a) Range of the function 

(b) Point of inflection 

(c) Point of local minima

Watch Video Solution

f(x) =

⎧⎪
⎪
⎨
⎪
⎪⎩

x2 + 3x, −1 ≤ x < 0

−sinx, 0 ≤ x < π/2

−1 − cos x, ≤ x ≤ π
π

2

https://dl.doubtnut.com/l/_xspl0qbgmKJq
https://dl.doubtnut.com/l/_tGMERbHhspc6
https://dl.doubtnut.com/l/_EdxDO60HFJfg


Exercises

46. If 0< < < < ,
 then prove that 


 .

Hence or otherwise prove that if 
are angles

of a triangle, then the maximum value of


is 

Watch Video Solution

x1 x2 x3 π

sin( ) <
x1 + x2 + x3

3

sinx1 + sinx2 + sinx3

3

A, B, C

sinA + sinB + sinC
3√3

2

1. Draw the graph of  Is f(x)

periodic ? If yes, what is its fundamental period ?

y =  cosec 2x − cot2 x.

https://dl.doubtnut.com/l/_F1MKYZqgngAq
https://dl.doubtnut.com/l/_ZCv2WVucNFKD


Watch Video Solution

2. Draw the graph of .

Watch Video Solution

y = cos πx

3. Draw the graph of 

Watch Video Solution

y = cos2 x.

4. Find the value of 
 for which


is defined, 

Watch Video Solution

x

f(x) = √sinx − cos x x ∈ [0, 2π).

https://dl.doubtnut.com/l/_ZCv2WVucNFKD
https://dl.doubtnut.com/l/_LUZwPwqHGnQ9
https://dl.doubtnut.com/l/_GJuFz36ZEA6U
https://dl.doubtnut.com/l/_US1s50Ec67CF


5. Draw the graph of .

Watch Video Solution

y = tan2 x

6. Draw the graph of 

Watch Video Solution

y = sinx + cos x, x ∈ [0, 2π].

7. Draw the graph of  where 

 represents the greatest integer function.

Watch Video Solution

y = [cos x], x ∈ [0, 2π],

[ ⋅ ]

https://dl.doubtnut.com/l/_US1s50Ec67CF
https://dl.doubtnut.com/l/_P6RkVH2Ci0wo
https://dl.doubtnut.com/l/_WWWY6aQAXOEf
https://dl.doubtnut.com/l/_uY0XA4RvdTmy


8. Draw the graph of .

Watch Video Solution

y = sinπ√x

9. Find the number of roots of the equation

.

Watch Video Solution

x sinx = 1, x ∈ [ − 2π, 0) ∪ (0, 2π]

10. Evaluate : , where  represents

the greatest integer function.

Watch Video Solution

[ lim
x→ 0

]
tanx

x
[ ⋅ ]

https://dl.doubtnut.com/l/_uY0XA4RvdTmy
https://dl.doubtnut.com/l/_Nivbl2PGBv7Y
https://dl.doubtnut.com/l/_AzPgJHdHk53B
https://dl.doubtnut.com/l/_dMWgUw6ZTvrE


11. For , check weather the

function is increasing, decreasing or has a point of

extremum ?

Watch Video Solution

f(x) = sinx − x2 + 1

12. Draw the graph of the function


 Write the

equivalent definition of 
 and find the range of

the function.

Watch Video Solution

f(x) = max
.

sinx, cos 2x, x ∈ [0, 2π].

f(x)

https://dl.doubtnut.com/l/_dMWgUw6ZTvrE
https://dl.doubtnut.com/l/_kWR0eBbwz8q7
https://dl.doubtnut.com/l/_rs3aMPxIfp5H


13. Draw the graph of  where

 denotes the greatest integer function.

Watch Video Solution

[y] = cos x, x ∈ [0, 2π],

[ ⋅ ]

14. The total number of solution of 

(where 
 denotes the fractional part) in 
 is

equal to
5 (b)
6 (c) 8
(d) none of these

Watch Video Solution

sin{x} = cos{x}

{} [0, 2π]

15. Draw the graph of 

Watch Video Solution

f(x) = |tanx| + |cot x|.

https://dl.doubtnut.com/l/_qaHHNMimeVjU
https://dl.doubtnut.com/l/_8IEYxifj6CTH
https://dl.doubtnut.com/l/_uIabbx8wEII5


Watch Video Solution

16. Find the number of solutions to

Watch Video Solution

cos x = , x > 0.
x

10

17. The number of solutions of


in 
is
1 (b) 2
(c)

3 (d)


Watch Video Solution

tanx − mx = 0, m > 1, ( − , )
π

2

π

2

m

https://dl.doubtnut.com/l/_uIabbx8wEII5
https://dl.doubtnut.com/l/_pmOVePwC8ugM
https://dl.doubtnut.com/l/_sxI9oM3tHFHX


18. Find the number of solutions to

 in .

Watch Video Solution

loge|sinx| = − x2 + 2x [ − , ]
π

2

3π

2

19. Solve : 

Watch Video Solution

cos x ≤ − .
1

2

20. Prove that the least positive value of 
satisfying


lies in the interval 

Watch Video Solution

x,

tanx = x + 1, ( , )
π

4

π

2

https://dl.doubtnut.com/l/_aY4TY46eQFQ6
https://dl.doubtnut.com/l/_gZQIUTCwXkJc
https://dl.doubtnut.com/l/_nsqKZF905FE6


21. Draw the graph of .

Watch Video Solution

y = sinx
x2

10

22. Draw the graph of .

Watch Video Solution

y =
sinx

x

https://dl.doubtnut.com/l/_gILPgSnXcSEZ
https://dl.doubtnut.com/l/_dga6aHMe0ZbS

