
MATHS

BOOKS - IA MARON MATHS (HINGLISH)

INTRODUCTION OF MATHEMATICAL ANALYSIS

Real Numbers

1. Prove that the sum of or the di�erence between, a rational number 

and an irrational number  is an irrational number.

Watch Video Solution

α

β

2. (a) Find all rational values of x at which  is a rational

number. 

(b) Prove that  is an irrational number.

y = √x2 + x + 3

√2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_CBl7IyHiwXfD
https://dl.doubtnut.com/l/_6OoSOCKVoCc7


View Text Solution

3. Prove that for every positive number s satisfying the condition 

one can always �nd a smaller rational number , forwhich 

View Text Solution

s2 > 2

s − k(k > 0)

(s − k)2 > 2.

4. Solve the following inequalities. 

(a)  (b) ,  

(c) ,  

(c) ,  

(d) .

Watch Video Solution

|2x − 3| < 1, (x − 2)2 ≥ 4

x2 ≥ 4

x2 + 2x − 8 ≤ 0

∣∣x
2 − 7x + 12∣∣ > x2 − 7x + 12

5. Find out the whether the following equations have any solutions: 

(a)  (b) |x| = x + 5, |x| = x − 5?

https://dl.doubtnut.com/l/_6OoSOCKVoCc7
https://dl.doubtnut.com/l/_FlbauPIxqL52
https://dl.doubtnut.com/l/_UAi8obEhMVwt
https://dl.doubtnut.com/l/_fl4PLJTvB3vn


Watch Video Solution

6. Determine the values of x satisfying the following equalities: 

(a)  (b) 

Watch Video Solution

∣
∣
∣

∣
∣
∣

=
x − 1

x + 1

x − 1

x + 1
∣∣x

2 − 5x + 6∣∣ = − (x2 ± 5x + 6)

7. Solve the inequalities: 

(a)   

(b) 

Watch Video Solution

|sinx| = sinx + 1

∣∣x
2 − 5x∣∣ > ∣∣x

2∣∣ − |5x|

8. Find the roots of the following equations: 

(a)   

(b) 

Watch Video Solution

|sinx| = sinx + 1

x2 − 2|x| − 3 = 0

https://dl.doubtnut.com/l/_fl4PLJTvB3vn
https://dl.doubtnut.com/l/_Oc8S77G81bI4
https://dl.doubtnut.com/l/_ZCmSrIf3pFfP
https://dl.doubtnut.com/l/_i5Fcn8jLmxzD


Function Domain Of De�nition

1. Given the function   

Find .

Watch Video Solution

f(x) = (x + 1)(x − 1)

f(2x), 2f(x), f(x2), [f(x)]2

2. Give the function . Find 

.

Watch Video Solution

f(x) = (x + 1)(x3 − 1)

f( − 1), f(a + 1), f(a) + 1

3. Given the function . Find 

Watch Video Solution

f(x) = x3 − 1

(b ≠ a) and f( )
f(b) − f(a)

b − a

a + b

2

https://dl.doubtnut.com/l/_i5Fcn8jLmxzD
https://dl.doubtnut.com/l/_8Kpj39GXxhp5
https://dl.doubtnut.com/l/_cz8x1d0ZTD3A
https://dl.doubtnut.com/l/_13gmu0P6o7wD
https://dl.doubtnut.com/l/_FpXxR6vdgV7A


4. Given the function   

Find f(-1), .

Watch Video Solution

f(x) =

⎧⎪ ⎪
⎨
⎪ ⎪⎩

3−x − 1 −1 ≤ x < 0

tan(x/2) 0 ≤ x < π

x/(x2 − 2) π ≤ x ≤ 6

f(π/2), f( ), f(4), f(6)
2π

3

5. The function f(x) is de�ned over the whole number scale by the

following law: 

  

Find .

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

2x3 + 1 if x ≤ 2

1/(x − 2) if 2 < x ≤ 3

2x − 5 if x > 3

f(√2), f(√8), f(√log2), f(1024)

6. Calculate  at the points for which 

Watch Video Solution

f(x) = + x249

x2
+ x = 3

7
x

https://dl.doubtnut.com/l/_FpXxR6vdgV7A
https://dl.doubtnut.com/l/_UhhdyKYkBBnN
https://dl.doubtnut.com/l/_CM0PV1vR9HiP


7. Find a function of the form . If it is known that 

.

Watch Video Solution

f(x) = ax2 + bx + C

f(0) = 5, f( − 1) = 10, f(1) = 6

8. Find a function of the form   

if 

Watch Video Solution

f(x) = a + bcx(c > 0)

f(0) = 15, f(2) = 30, f(4) = 90

9. Given the function   

Find .

View Text Solution

f(x) =
5x2 + 1

2 − x

f(3x), f(x3), 3f(x), [f(x)]
3

https://dl.doubtnut.com/l/_FOZxEXopcj5v
https://dl.doubtnut.com/l/_xHqY1R1fV9iy
https://dl.doubtnut.com/l/_oMz9kkkb7Cao


10. Let   

Find f(2), f(0), f(0.5), f(-0.5), f(3).

Watch Video Solution

f(x) =
⎧⎪
⎨
⎪⎩

3x at −1 < x < 0

4 at 0 ≤ x < 1

3x − 1 at 1 ≤ x ≤ 3

11. Prove that if for an exponential function  the

values of the argument  form an arithmetic

progression,then the corresponding values of the function

 form a geometric progression.

View Text Solution

y = ax(a > 0, a ≠ 1)

x = xn(n = 1, 2, .... . )

yn = ax(n = 1, 2, 3. . )

12. . Solve the equation .

Watch Video Solution

f(x) = x2 + 6, ω(x) = 5x f(x) = |ω(x)|

13. Find f(x) if f(x + 1) = x2 − 3x + 2

https://dl.doubtnut.com/l/_26eZP2nPCvgd
https://dl.doubtnut.com/l/_LlDFSSbszTyK
https://dl.doubtnut.com/l/_LrGhlTfojSLd
https://dl.doubtnut.com/l/_IAEoIIyM1H9z


Watch Video Solution

14. Evaluate the functions   

for the points at which 

Watch Video Solution

f(x) = x2 + and ϕ(x) = x4 +
1

x2

1

x4

+ x = 5
1

x

15. , solve the equation  

.

View Text Solution

f(x) = x + 1, ω(x)x = x − 2

|f(x) + ϕ(x)| = |f(x)| + |ω(x)|

16. A rectangle with altitude x is inscribed in a triangle ABC with the bae b

and altitude h. Express the perimeter P and area S of the rectangle as

fuction of x.

View Text Solution

https://dl.doubtnut.com/l/_IAEoIIyM1H9z
https://dl.doubtnut.com/l/_ZXEFXazX9bDa
https://dl.doubtnut.com/l/_gAMpicLOMaWa
https://dl.doubtnut.com/l/_Bn44blalQvfN
https://dl.doubtnut.com/l/_zlFaR8n7YYTo


17. Find the domains of de�naton of the following functions: 

(a)   

(b)   

(c)   

(d)   

(e) ,  

(f)   

(g)  

(h)   

(i)   

(j)   

(k)   

(l) 

View Text Solution

f(x) = √x − 1 + √6 − x

f(x) = √x2 − x − 2 +
1

√3 + 2x − x2

f(x) =
x

√(x2 − x − 2)

f(x) = √sinx − 1

f(x) = √log
5x − x2

4

f(x) = logx 5,

f(x) = log
x2 − 5x + 6

x2 + 4x + 6

f(x) = arc sin − log(4 − x)
x − 3

2

f(x) = + √x + 2,
1

log(1 − x)

f(x) = log cos x,

f(x) = arc cos
3

4 + 2 sinx

y =
1

√|x| − x

18. Find the domains of de�naton of the following functions: 

(a) ,  f(x) = √arc sin(log2 x)

https://dl.doubtnut.com/l/_zlFaR8n7YYTo
https://dl.doubtnut.com/l/_K3UgaPtuBl8G


(b)   

(c)   

(d) ,  

(e)   

Find the ranges of the following functions: 

(f)   

(g) 

View Text Solution

f(x) = log2 log3 log4 x,

f(x) = + 2arc sin x +
1

x

1

√x − 2

f(x) = log∣∣4 − x2∣∣

f(x) = √cos(sinx) + arc sin
1 + x2

2x

y =
1

2 − cos 3x

y =
x

1 + x2

19. Find the domains of de�nition of the following functions: 

(a)  (b) ,  

(c)  (d) 

Watch Video Solution

y =
2x − 3

√x2 + 2x + 3
y = log sin(x − 3) + √16 − x2

y = √3 − x + arc cos
x − 2

3
y =

x

log(1 + x)

20. The function f(x) is de�ned on the interval (0,1). What are the domains

of de�nition of the following functions. 

https://dl.doubtnut.com/l/_K3UgaPtuBl8G
https://dl.doubtnut.com/l/_kZVIqiSSapNV
https://dl.doubtnut.com/l/_rgUlmXjUOfFj


Investigation Of Functions

(a) 

Watch Video Solution

f(3x2), (b)f(x − 5), (c)f(tanx) ?

21. The function f(x) is de�ned on the interval [0,1]. What are the domains

of de�nition of functions. 

(a) 

Watch Video Solution

f(sinx), (b)f(2x + 3) ?

1. (a) Find the minimum value of the function   

(b) Find the reactangle with the maximum area from among all rectangles

of a given perimeter.

Watch Video Solution

y = 3x2 + 5x − 1

https://dl.doubtnut.com/l/_rgUlmXjUOfFj
https://dl.doubtnut.com/l/_byCQh0aVxrWG
https://dl.doubtnut.com/l/_dIJfX1DZjYJD


2. Show that 

(a) the function  increase in the entire domain of the

de�nition, 

(b) the function  decrease in the interval 

Watch Video Solution

f(x) = x3 + 3x + 5

g(x) =
x

(1 + x)2
(1, ∞)

3. Find the intervals of increase and decrease for the following functions: 

(a) ,  

(b) 

View Text Solution

f(x) = sinx + cos x

tan(x + )
π

3

4. Find the minimum and maximum values of the function

Watch Video Solution

f(x) = a cos x + b sinx(a2 + b2 > 0)

https://dl.doubtnut.com/l/_a8EcU4fQR4kX
https://dl.doubtnut.com/l/_kNeZMqJWyTik
https://dl.doubtnut.com/l/_Lqmji5CWM9kp
https://dl.doubtnut.com/l/_1ybYgrNxxy66


5. Find the minimum value of the function 

Watch Video Solution

f(x) = 3(x2 − 2 )
3

+ 8

6. Test the function , for

increase and decrease.

Watch Video Solution

f(x) = tanx + cot  x, where 0 < x <
π

2

7. Which of the given functions is (are) even, odd, and which of them is

(are) neither even, nor odd? 

, (b)   

(c) , (d) 

Watch Video Solution

f(x) = logx + √1 + x2 f(x) = log
1 − x

1 + x

f(x) = 2x3 − x + 1 f(x) = x
ax + 1
ax − 1

8. Which of the following functions is (are) even and which is (are) odd? 

(a)  (b)   f(x) = 4 − 2x4 + sin2 x f(x) = √1 + x + x2 − √1 − x + x2

https://dl.doubtnut.com/l/_1ybYgrNxxy66
https://dl.doubtnut.com/l/_mNsCzsQp02IO
https://dl.doubtnut.com/l/_tTGPCWH78yvA
https://dl.doubtnut.com/l/_MmvzDigCgXND


(c)  (d)   

(e) f(x)=const.

Watch Video Solution

f(x) =
1 + akx

1 − akx
f(x) = sinx + cos x,

9. Indicate the amplitude |A|, frequency  initial phase  period T

of the following harmonics: 

(a) , (b)   

(c) 

Watch Video Solution

ω ω' and

f(x) = 5 sin 4x f(x) = 4 sin(3x + π/4)

f(x) = 3 sin(x/2) + 4 cos(x/2)

10. Find the period for each of the following functions: 

(a)  

(b) ,  

() .

Watch Video Solution

f(x) = tan 2x

f(x) = cot( )
x

2

f(x) = sin 2πx

https://dl.doubtnut.com/l/_MmvzDigCgXND
https://dl.doubtnut.com/l/_YW7b334xMa3R
https://dl.doubtnut.com/l/_CclYOaxfQGKL
https://dl.doubtnut.com/l/_5KANxt0hTutL


11. Find the period for each of the following functions 

(a)   

(b) 

Watch Video Solution

f(x) = sin4 x + cos4 x

f(x) = |cos x|

12. Find the greatest value of the function 

Watch Video Solution

f(x) =
2

√2x2 − 4x + 3

13. Which of the following functions are even, and which are odd : 

(a) ,  

(b)   

(c)   

(d) 

Watch Video Solution

f(x) = 3√(1 − x)
2

+ 3√(1 + x)
2

f(x) = x2 − |x|,

f(x) = x sin2 x − x3,

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

/2x ?

https://dl.doubtnut.com/l/_5KANxt0hTutL
https://dl.doubtnut.com/l/_6Q1zIdPCFInV
https://dl.doubtnut.com/l/_uqXmH0lINjgL


Inverse Functions

14. Find the period for each of the following functions: 

(a)   

(b) 

View Text Solution

f(x) = arc tan(tanx)

f(x) = 2 cos
x − π

3

15. Prove that the functions 

(a)  are non-periodic.

View Text Solution

f(x) = x + sinx, (b)f(x) = cos √x

1. Find the inverse to the function y=3x+5.

Watch Video Solution

https://dl.doubtnut.com/l/_MYXFL5TjpfWy
https://dl.doubtnut.com/l/_Et60NeHcfxoD
https://dl.doubtnut.com/l/_Ar7h9DO7rKbg


2. Show that the function  is inverse to itself.

Watch Video Solution

y = (k ≠ 0)
k

x

3. Find the inverse of the function

Watch Video Solution

y = loga(x + √x2 + 1), (a > 0, a ≠ 1)

4. Show that the functions

 and mutually

inverse and solve the equation .

Watch Video Solution

f(x) = x2 − x + 1, x ≥ and ϕ(x) = + √x −
1

2

1

2

3

4

x2 − x + 1 = + √x −
1

2

3

4

5. Find the inverse of the given functions: 

(a)   y = sin(3x − 1)at − ( + ) ≤ x ≤ ( + )
π

6

1

3

π

6

1

3

https://dl.doubtnut.com/l/_Uj8HvL2ioNwV
https://dl.doubtnut.com/l/_IJvBnYV9UNfH
https://dl.doubtnut.com/l/_8VufQLvqAS6z
https://dl.doubtnut.com/l/_Fn21Tx99v0F9


Graphical Representation Of Functions

(b)   

(c)   

View Text Solution

y = arc sin( )at − 3 ≤ x ≤ 3,
x

3

y = 5logx

(d)y = 2x ( x− 1 )

6. Show that the inverse of the function  where 

 is itself

Watch Video Solution

f(x) = ,
1 − x

1 + x

x ≠ − 1,

1. Sketch the graph of the following functions: 

(a)   

(b) ,

Watch Video Solution

y = cos x + |cos x|,

y = |x + 2|x

https://dl.doubtnut.com/l/_Fn21Tx99v0F9
https://dl.doubtnut.com/l/_nETOd5L46MpG
https://dl.doubtnut.com/l/_hTbU8usHGQAp
https://dl.doubtnut.com/l/_5mzDSyuTWxdu


Number Sequences Limit Of A Sequence

2. Sketch the graph of the function 

Watch Video Solution

y = 2|x − 2| − |x + 1| + x.

3. Sketch the graph of the function 

Watch Video Solution

Y = sinx.

4. Graph the function  by transforming the cosine

curve.

Watch Video Solution

y = 3 cos x − √3 sinx

1. Given the general term of the sequence . Write

the �rst �ve term of this sequence.

(xn), xn =
sin(nπ/2)

n

https://dl.doubtnut.com/l/_5mzDSyuTWxdu
https://dl.doubtnut.com/l/_tLdibTQeMYqO
https://dl.doubtnut.com/l/_y4yXSf5cL976
https://dl.doubtnut.com/l/_f9sSS4qIdJJO


Watch Video Solution

2. Find the �rst several term of the sequence if the gerneral term is given

by one of the following formulas: 

(a)   

(b)   

(c) .

Watch Video Solution

xn = sin( ),
nπ

3

xn = 2−n cos nπ

xn = (1 + 1/n)n

3. Prove that .

Watch Video Solution

lim
n→ ∞

xn = 1, if xn =
3n + 1

3n

4. Prove that . Find the

number of the term beginning with which the inequality

, where e=0.1, 0.01, 0.001, is ful�lled.

View Text Solution

lim xn = 2, if xn = (2n + 3) /(n + 1)

|(2n + 3) /(n + 1) − 2| ≤ ε

https://dl.doubtnut.com/l/_f9sSS4qIdJJO
https://dl.doubtnut.com/l/_lSvM8VzEsAaq
https://dl.doubtnut.com/l/_AtJmkd4KV1Pu
https://dl.doubtnut.com/l/_FEqCTOEkgCFe


5. Prove that the sequence  with the general

term  has no limit.

View Text Solution

, , , , , ......
1

2

1

2

3

4

1

4
7
8

1

8

xn =
⎧
⎨
⎩

1 − if n is odd

if n is odd

1

2 (n+ 1 ) / 2

1

2π / 2

6. Test the following sequences for limits: 

(a)  ,  

(c) 

View Text Solution

xn = , (b)xn = {
1 for an even n

1/n for an odd π

1

(2π)

xn = cos ,    (d)xn = n{1 − ( − 1)n]
1

n

nπ

2

7. Prove that the sequence with the general term  is an

in�nitely small sequence.

View Text Solution

xn = (k > 0)
1

nk

https://dl.doubtnut.com/l/_FEqCTOEkgCFe
https://dl.doubtnut.com/l/_1HznplFPdPxf
https://dl.doubtnut.com/l/_bysPZtORP3Fa
https://dl.doubtnut.com/l/_u77rgu6ZnWBm
https://dl.doubtnut.com/l/_mHpb83qKNsDp


Evaluation Of Limits Of Sequences

8. Prove that the sequence with the general term 

(a)   

(b) 

View Text Solution

x1 =
1 − ( − 1)

n

n

xn = sin[(2n − 1) ]
1

n

π

2

9. Prove that .

Watch Video Solution

lim
n→ ∞

n√a = 1(a > 0

1. Find  if  

(a)  (b)   

(c)  (d) 

Watch Video Solution

lim
n→ ∞

xn

xn =
3n2 + 5n + 4

2 + n2
xn =

5n3 + 2n2 − 3n + 7

4n3 − 2n + 11

xn =
4n2 − 4n + 3

2n3 + 3n + 4
xn =

12 + 22 + .... . + n2

5n3 + n + 1

https://dl.doubtnut.com/l/_mHpb83qKNsDp
https://dl.doubtnut.com/l/_gs25ivQhEaFU
https://dl.doubtnut.com/l/_ttAb2IlYSxTd


2. Find , if  

(a) , (b)   

(c) , (d) ,  

(e)  (f) .

View Text Solution

lim
n→ ∞

xn

xn = ( )
3

3n2 + n − 2

4n2 + 2n + 7
xn = ( )

4

,
2n3 + 2n2 + 1

4n3 + 7n2 + 3n + 4

xn = n√5n xn =
n√n8

xn =
n√n5, xn = n√6n + 3

3. Find 

Watch Video Solution

lim
n→ ∞

( + )
2n3

2n2 + 3

1 − 5n2

5n + 1

4. Find  if  

(a)   

(b) ,  

(c)   

(d)   

(e)   

lim
n→ ∞

xn

xn= √2n+ 3 − √n− 1

xn = √n2 + n + 1 − √n2 − n + 1

xn = n2(n − √n2 + 1)

xn =
3√n2 − n3 + π

xn =
√n2 + 1 + √n

5√n3 + n − √n

https://dl.doubtnut.com/l/_c1LNUv6VJMWN
https://dl.doubtnut.com/l/_tWKNJ2Nl4MNx
https://dl.doubtnut.com/l/_t6D7dTh6sCVZ


Testing Sequences For Convergence

(f) ,  

(g)   

(g) 

View Text Solution

xn = n+ 1√ ^ (2) − 3√n − 1
2

xn =
1 − 2 + 3 − 4 + 5 − 6 + ... − 2n

√n2 + ! + √4n2 − 1

xn = + + + .... . +
1

1.2

1

2.3

1

3.4

1

n(n + 10)

5. Find  if  

(a)   

(b)   

(c) ,  

(d)   

(e)   

(f) 

View Text Solution

lim
n→ ∞

xn

xn =
√n

√n + 1 + √n

xn =
√n2 + 4n
3√n3 − 3n2

xn =
3√1 − n3 + n

xn = cos n3 −
1

2n

3n

6n + 1

xn = cos − (n2 + 1)
2n

2n2 − 1

n + 1

2n − 1
n

1 − 2n

n( − 1)n

1 − 2n

xn =
1 + + + .... . +1

2
1
4

1
2n

1 + + + ...... +1
3

1
9

1

3n

https://dl.doubtnut.com/l/_t6D7dTh6sCVZ
https://dl.doubtnut.com/l/_XaR6ZoyfhsZ1
https://dl.doubtnut.com/l/_cJKhzqidhYzt


1. Taking advantage of the theorem on the existence of a limit of

monotonic bounded prove that the following sequence are convergent. 

, (b) 

View Text Solution

xn =
n2 − 1

n2
xn = 2 + + + ...... +

1

2!

1

3!

1

n !

2. Prove that the following sequences converage and �nd their limits: 

(a) 

(b)   

(c)   

the sequence of successive decimal appromations 1:1:4,, 1.41, 1.414, of the

irratioanl number  

(e) .

View Text Solution

x1 = √2, x2 = √2 + √2, x3 = √2 + √2 + √2, .... . , xn = √(2 + √2 +

xn =
2n

(n + 2) !

xn = (E(ny))

√2

xn =
n !

nn

https://dl.doubtnut.com/l/_cJKhzqidhYzt
https://dl.doubtnut.com/l/_ub7UUiCcItjp


3. Uusing the theorem on passing to the limit in inequalities prove

View Text Solution

lim
n→ ∞

n√a = 1(a > 0)

4. Prove the existence of the limit of the sequence  and

calculate it.

View Text Solution

yn = a (a > 1)
1

2n

5. Taking advantage of the theorem on the limit of a monotomic

sequence prove the existence of a �nite limit of the sequence.

View Text Solution

xn = 1 + + + .... +
1

2n
1

32

1

n2

https://dl.doubtnut.com/l/_0fN89QJpreMK
https://dl.doubtnut.com/l/_YgntssKioZTY
https://dl.doubtnut.com/l/_ATpVesMFyt9M


The Limit Of A Function

6. Taking advantage of the theorem on passing to the limit in inequalities,

prove that 

Watch Video Solution

lim
n→ ∞

xn = 1 if xn = 2n(√n2 + 1 − n)

7. Prove that the sequence ,  

 has the limits 

View Text Solution

x1 = √x, x2 = √a + √a

x3 = √a + √+√a, xn = √a + √a + .... . + √a

b = (√4a + 1 + 1)/2

8. Prove that the sequence with the general term

 has a �nite limit.

View Text Solution

xn = + + ... +
1

3 + 1

1

32 + 2

1

3n + n

https://dl.doubtnut.com/l/_XBDq0LxT6hfd
https://dl.doubtnut.com/l/_eDw6VhTm2GUR
https://dl.doubtnut.com/l/_cpOIVevyeYEt


Calculation Of Limits Of Functions

1. Proceeding from the de�niton of the limit of a function after Cauchy (ie,

in the term of ' etc). Prove that  

(a)  (b)  

, (d) ,  

(e) , (f) 

View Text Solution

e − δle − M'

lim
x→ 1

(3x − 8) = − 5, lim
x→ ∞

=
5x + 1

3x + 9

5

3

(c) lim
x→ 1

= + ∞
1

(1 − x)
2

lim
x→ ∞

loga x = ∞(a > 1)

lim
x→ ∞

arc tanx =
π

2
sinx
x→

=
π

6

1

2

1. Find the limits : 

(a)  (b)   

(c)  (d)  (p and q integers)  

(e)  (f)   

(g)  (h)   

(i)  (j) 

lim
x→ 1

4x5 + 9x + 7

3x5 + x2 + 1

x3 + 3x2 − 9x − 2
x→ 2

x3 − x − 6

lim
x→ − 1

x + 1

√6x2 + 3 + 3x
lim
x→ 1

xp − 1

xq − 1

lim
x→ 0

√
9 + 5x + 4x2 − 3

x
lim
x→ 2

3√10 − x − 2

x − 2

lim
x→ 0

√x + 7 − 3√2x − 3
3√x + 6 − 2 3√3x − 5

loga

x→ 3

x − 3

√x + 6 − 3

lim
x→ 1

x3 − x2 − x + 1

x3 − 3x + 2

√x + 8 − √8x + 1
x→ 1

√5 − x − √7x − 3

https://dl.doubtnut.com/l/_Vh2R2Zd8YArN
https://dl.doubtnut.com/l/_70Uxz8oOQlnc


View Text Solution

2. Find the limits : 

(a)   

(b)   

(c ) ,  

(d)   

(e)   

(f)   

(g) 

View Text Solution

lim
x→ ∞

( − )
x3

3x2 − 4

x2

3x + 2

lim
x→ + ∞

(√9x2 + 1 − 3x)

lim
x→ 1

2√x + 3 3√x + 5 5√x

√3x − 2 + 3√2x − 3

lim
x→ ∞

(√2x2 − 3 − 5x)

lim
x→ + ∞

x(√x2 + 1 − x,

lim
x→ + ∞

and lim
x→ ∞

√2x2 + 3

4x + 2

√2x2 + 3

4x + 2

lim
x→ ∞

52x / ( x+ 3 )

3. Find the limits: 

(a)   

(b)   

(c )   

lim
x→ 1

:
2x − 2

3√26 + x − 3
x + 1
x→ − 1

4√x + 17 − 2

lim
x→ − 1

1 + 3√x

1 + 5√x

https://dl.doubtnut.com/l/_70Uxz8oOQlnc
https://dl.doubtnut.com/l/_eMEVt1Zw5l10
https://dl.doubtnut.com/l/_sKJsIUaRSwSz


(d)  (k positive integer)  

(e)   

  

(g) 

View Text Solution

lim
x→ 0

k√1 + x − 1

x

lim
x→π / 6

sin(x − π/6)

√3 − 2 cos x

(f) lim
x→π / 2

cos x

3√1 − sinx
2

lim
x→π / 6

2 sin2 x + sinx − 1

2 sin2 x − 3 sinx + 1

4. Find the limits: 

(a)  (b)   

(c ) 

Watch Video Solution

lim
x→ 0

1 − cos x

x2
lim
x→ 0

tanx − sinx

x3

lim
x→ 1

cos(πx/2)

1 − x

5. Find the limits: 

(a) , (b)   

(c ) , (d)   

(e )  (f)   

lim
x→ ∞

(1 + 1/x)7x lim
x→ 0

(1 + x)1 / 3x

lim
x→ ∞

( )
x

x

1 + x
lim
x→ ∞

(1 + k/x)mx

lim
x→ 0

ln(1 + x)

3x − 1
lim
x→ 0

e4x − 1
tanx

https://dl.doubtnut.com/l/_sKJsIUaRSwSz
https://dl.doubtnut.com/l/_sf3I0D4ximvg
https://dl.doubtnut.com/l/_8gPd1drNZSZ6


(g)  (h)   

(i) 

View Text Solution

lim
x→ 0

ln(a + x) − lna

x
lim
x→ 0

ex − e−x

sinx

lim
x→ e

lnx − 1

x − e

6. Find 

Watch Video Solution

lim
x→ ∞

(1 + )
x

1

x2

7. Find the limits : 

  

(b) 

Watch Video Solution

lim
x→ ∞

( )
(1 − √x ) / ( 1 −x )

1 + x

2 + x

lim
x→ ∞

( )
( 2x+ 1 ) / ( x− 1 )

x2 + 2x − 1

2x2 − 3x − 2

8. Find the limits : 

(a)   lim
x→ ∞

( )
8x2 + 3

2x2 + 3

2x2 + 5

https://dl.doubtnut.com/l/_8gPd1drNZSZ6
https://dl.doubtnut.com/l/_NTK6m1K6Hj1Q
https://dl.doubtnut.com/l/_xUC5eekLmVxF
https://dl.doubtnut.com/l/_OZTCFTityFs0


(b)   

(c )   

(d) 

Watch Video Solution

lim
x→ 0

( )
1 / sin x1 + tanx

1 + tanx

lim
x→ 1

(1 + sinπx)cot πx

lim
x→ a

( )
1 / ( x−a )

(a ≠ kπ,  with k integer)
sinx

sina

9. Find the limits 

(a)  (b)   

(c )  (d)   

(e )  (f)

View Text Solution

lim
x→ 0

cos x + 4 tanx

2 − x − 2x4
lim
x→ − 2

2x2 + 5x − 7

3x2 − x − 2

lim
x→ 1

√5 − x − 2

√2 − x − 1
lim
x→ ∞

2x2 − 5x + 4

5x2 − 2x − 3

lim
x→ ∞

(√x2 + 1 − √x2 − 1), lim
x→ a

1 − 2x
3√1 + 8x3 + 2−x

10. Find the limits 

(a)  (b)   

(c ) , (d) ,  

(e ) 

lim
x→ 0

√x + 4 − 2

sin 5x
lim
x→ 1

sin(1 − x)

√x − 1

lim
α→π

sinα

1 − α2 /π2
tan 2
x→π / 4

x tan(π/4 − x)

lim
x→π / 3

tan3 x − 3 tanx

cos(x + π/6)

https://dl.doubtnut.com/l/_OZTCFTityFs0
https://dl.doubtnut.com/l/_5EZeZEb7woXd
https://dl.doubtnut.com/l/_NkDtjvXMQwRf


View Text Solution

11. Find the limits 

(a)  (b) ,  

 (d)   

(e )  (h)   

(g)  (h)   

(i)  (j) 

  

(k) 

View Text Solution

lim
x→ ∞

(1 + )
x+ 3

4

x
lim
x→ ∞

e−x − 1
x

(c) lim
x→ 0

a2x − 1
x

lim
x→ 0

(1 + 3 tan2 x)
cot 2

x

lim
x→π / 4

(sin 2x)tan 2x lim
x→π / 2

( )
x2x − 1

2x + 1

lim
x→π / 2

(tanx)tan 2x lim
x→π / 2

(sinx)tan x

lim
x→ ∞

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

3x2 + 2x + 1

x2 + x + 2

lim
x→ ∞

( )
(1 − √x ) / ( 1 −x )1 + 3x

2 + 3x

lim
x→ 0

eax − eβx

x

12. Find the limits: 

(a)  (b)   

(c ) 

Watch Video Solution

lim
x→ 0

arc cos(1 − x)

√x
lim
x→π / 4

ln tanx

1 − cot x

lim
x→ 0

ln(1 + a sinx)
1

sinx

https://dl.doubtnut.com/l/_NkDtjvXMQwRf
https://dl.doubtnut.com/l/_nEgAHhz8rAng
https://dl.doubtnut.com/l/_9nDSKrPnpUnz


In�nitesimal And In�nite Functions

1. Determine the order of smallness of the quantity  with respect of the

in�nitesimal . 

(a) , (b) 

View Text Solution

β

α

β = cosα − cos 2α β = tanα − sinα

2. Assuming , compare the following in�nitely large quantities.  

(a)   

(b) ,  

(c ) 

Watch Video Solution

x → ∞

f(x) = 3x2 + 2x + 5 and ω(x) = 2x3 + 2x − 1

f(x) = 2x2 + 3x and ω(x) = (x + 2)
2

f(x) = 3√x + a and ω(x) = 3√x

3. Prove that the in�nitesimals 

are not comparable, ie, their ratio has no limit.

α = x and β = x cos(1/x)(asx → 0)

https://dl.doubtnut.com/l/_9nDSKrPnpUnz
https://dl.doubtnut.com/l/_EUaN6ZKakuoi
https://dl.doubtnut.com/l/_QrXDcaQaxwdp
https://dl.doubtnut.com/l/_eLCbz8riOGib


Equivalent In�nitesimals

View Text Solution

1. For  determine the order of smallness, relative to the

in�nitesimal , of the following in�nitesimals  

(a)  (b) 

View Text Solution

x → 0

β(x) = x

√sin2 x + x4 x2(1 + x)

1 + 3√x

2. For  determine the order of smallness, relative to the

in�nitesimal , of the following in�nitesimals  

(a) , (b) 

View Text Solution

x → 2

β(x) = x − 2

3(x − 2)
2

+ 2(x2 − 4) 3√sinπx

https://dl.doubtnut.com/l/_eLCbz8riOGib
https://dl.doubtnut.com/l/_YvJqNTHqcGGH
https://dl.doubtnut.com/l/_NVKvpualAo7w


One Sided Limits

3. Making use of the method of replacing an in�nitesimal with an

equivalent one, �nd the following limits: 

 (b)   

(c )  (d)   

(e )  (f)   

(g)  (h) 

View Text Solution

lim
x→ 0

sin 3x

ln(1 + 5x)
lim
x→ 0

ln(1 + sin 4x)

esin 5x − 1
esin 3x − 1

x→ 0

ln(1 + tan 2x)
lim
x→ 0

arc tan 3x

arc sin 2x

lim
x→ 0

ln(2 − cos 2x)

ln2(sin 3x + 1)
lim
x→ 0

√1 + sin 3x − 1

ln(1 + tan 2x)

lim
x→ 0

ln(1 + 2x − 3x2 + 4x3)

ln(1 − x + 2x2 − 7x3)
lim
x→ 0

√1 + x2 − 1

1 − cos x

4. Find an approximate value of the root .

Watch Video Solution

3√1042

https://dl.doubtnut.com/l/_rOYvvAwVsHbX
https://dl.doubtnut.com/l/_jVW9pFrP16o2


1. Find the one-sided limits of the functions : 

  

(b)   

(c )   

(d)   

(e)   

(f) 

View Text Solution

f(x) = {
−2x + 3 if x ≤ 1

3x − 5 if x > 1
asx → 1:

f(x) = asx → 1
x2 − 1

|x − 1|

f(x) =  as x → 0
√1 − cos 2x

x

f(x) = 3 +
1

1 + 71 / ( 1 −x ) asx → 1

f(x) = cos( )asx → 0
π

2

f(x) = 5/(x − 2)3
asx → 2

2. Prove that as , the functions 

has a limit to the left equal to 2 and a limit to the right equal to 5.

Watch Video Solution

x → 1 f(x) = {
x + 1 0 ≤ x < 1

3x + 2 1 < x ≤ 3

3. Find the one-sided limits of the following functions as   

(a)   

x → 0

f(x) =
1

2 − 21 /x

https://dl.doubtnut.com/l/_NRWv3rhvm5Ab
https://dl.doubtnut.com/l/_ilKHc47zRNlI
https://dl.doubtnut.com/l/_F49PCjhWG11i


Continuity Of A Function

(b) .  

(c ) 

Watch Video Solution

f(x) = e1 /x

f(x) =
|sinx|

x

1. Test the following functions for continuity 

(a)   

(b)   

(c )   

(d)   

(e) 

View Text Solution

f(x) = {
f or x ≠ 0

1 f or x = 0

sin x
x

f(x) = sin(1/x) :

f(x) = {
x sin(1/x) f or x ≠ 0

0 f or x = 0

f(x) =
4.3x f or x < 0

2a + x f or x ≥ 0

f(x) = arc tan(1/x), (f)f(x) = (x3 + 1)/(x + 1)

2. Red�ne the following functions at the point x=0 so as to make them

continuous: 

https://dl.doubtnut.com/l/_F49PCjhWG11i
https://dl.doubtnut.com/l/_nOPxKJHh25JD
https://dl.doubtnut.com/l/_QsyZfqRvogmO


Arithmetical Operations On Continous Function Continuity Of A Composite

Functions

 (b)   

(f )  (d) 

Watch Video Solution

(a)f(x) =
tanx

x
f(x) =

5x2 − 3x

2x

f(x) =
√1 + x − 1

x
f(x) =

sin2 x

1 − cos x

1. Test the following composite functions for continuity 

(a) , where n is a natrual number.  

(b)   

(c ) 

View Text Solution

y = cos xn

y = cos logx

y = √1/2 − cos2 x

2. For each of the following functions �nd the points of discontinuity and

determine their character : 

(a) .

Vi T S l i

y = + u − 2,  where u =
1

u2

1

x − 1

https://dl.doubtnut.com/l/_QsyZfqRvogmO
https://dl.doubtnut.com/l/_4LhvtMQrFlxH
https://dl.doubtnut.com/l/_aeS6HGMNaLFu


The Properties Of A Function Continuous A Closed Interval Continuity Of An

Inverse Function

Additional Problems

View Text Solution

1. Give a function on the interval [-2,+2] 

 Is there a point on this

closed interval at which f(x)=0?

Watch Video Solution

f(x) = {
x2 + 2 if −2 ≤ x < 0

−x2 + 2 if 0 ≤ x ≤ 2

2. Prove that the function  is

discontinuous at the point x=0 and still has the maximum and the

minimum value on [-1,1].

Watch Video Solution

f(x) = {
x + 1 at −1 ≤ x ≤ 0

−x at 0 < x ≤ 1

https://dl.doubtnut.com/l/_aeS6HGMNaLFu
https://dl.doubtnut.com/l/_TaJGQ0vImOVr
https://dl.doubtnut.com/l/_vHMtLleColPj
https://dl.doubtnut.com/l/_bvcC6oQHJxXT


1. Prove the inequalities : 

(a)  for a natural :  

(b) 

View Text Solution

n ! < ( )
n

n + 1

2
n > 1

. ...... <
1

3

.3

4

5

6

2n − 1

2n

1

√2n + 1

2. Prove the inequalities : 

(a)  (b) 

View Text Solution

202303 > 303202 202!Lt1002000

3. Solve the inequalities : 

(a)  (b)   

(c) 

View Text Solution

|x| − 2 ∣ ≤ 1, ||2 − 3x| − 1| > 2,

(x − 2)√x2 + 1 > x2 + 2

https://dl.doubtnut.com/l/_bvcC6oQHJxXT
https://dl.doubtnut.com/l/_wC4vJzp03dCB
https://dl.doubtnut.com/l/_gJUEKx9BBBRB


4. Can a sum di�erence, product or quotient of irrational numbers be a

rational number?

View Text Solution

5. Do the equations 

(a) |sin x|=sin x+3, (b) |tan x|=tan x+3 have any roots?

Watch Video Solution

6. Prove the identity 

Watch Video Solution

( )
2

+ ( )
2

= x2x + |x|

2

x − |x|

2

7. Prove that Bernoulli inqeuality

. Where 

 are numbers of like sign, and 

(1 + x1)[1 + x2).... . (1 + xn) ≥ 1 + x1 + x2 + ...... + xn

x1, x2, .... . xn 1 + x1 > 0(i = 1, 2, .... . n)

https://dl.doubtnut.com/l/_kvhSyYnZfxIW
https://dl.doubtnut.com/l/_Nfmh8Ekv7E4Q
https://dl.doubtnut.com/l/_MJxUtlcoD76w
https://dl.doubtnut.com/l/_RgbQAUm2gWpV


View Text Solution

8. Find the domains of de�nation of the following functions: 

(a) ,  

(b  

(c) ,  

(d)   

(e) ,  

(f) 

View Text Solution

f(x) = √x3 − x2

f(x) = √sin √x

fx) = √−sin2 πx

f(x) = and g(x) =
1

√|x| − x∣

1

√x − |x|

f(x) = arc sin(|x|x − 3)

f(x) = arc cos
1

sinx

9. Are the following functions identical? 

(a)   

(b) ,  

(c)   

(d) 

Watch Video Solution

f(x) = and ϕ(x) = 1
x

x

f(x) = x and ϕ(x) = (√x)
2

f(x) = 1 and ϕ(x) = sin2 x + cos2 x

f(x) = log(x − 1) + log(x − 2) and ϕ(x) = log(x − 1)(x − 2)

https://dl.doubtnut.com/l/_RgbQAUm2gWpV
https://dl.doubtnut.com/l/_AEw22vCg45L6
https://dl.doubtnut.com/l/_R6O9m7Pswfzv


10. In what interval are the following functions identical? 

(a) .  

(b) .

Watch Video Solution

f(x) = x and ϕ(x) = 10logx

f(x) = √x√x − 1 and ϕ(x) = √x(x − 1)

11. An isosceles triangle of a given perimeter 2p=12 revolves about its

base. Write the function V(x), where V is the volume of the solid of

revolution thus obtained and x is the length of the lateral side of the

triangle.

View Text Solution

12. Investigating the domain of de�nition of functions. 

(a) Solve the inequality   √x + 2 + √x − 5 ≥ √5 − x

https://dl.doubtnut.com/l/_R6O9m7Pswfzv
https://dl.doubtnut.com/l/_SsBD6pb9L1Hx
https://dl.doubtnut.com/l/_wC9vPdY66LsF
https://dl.doubtnut.com/l/_8TOJpcDsJvE6


(b) Prove that the equality 

 has no solution.

Watch Video Solution

log2 −x(x − 3) ≥ − 5

13. Prove that the product of two even or two odd functions is an even

function, whereas the product of an even and an odd function is an odd

function.

Watch Video Solution

14. Prove that if the domain of de�nition of the function f(x) is

symmetrical with respect to x=0, then f(x) + f(-x) is an even function and

f(x)-f(-x) is an odd one.

Watch Video Solution

https://dl.doubtnut.com/l/_8TOJpcDsJvE6
https://dl.doubtnut.com/l/_4wlelrCfi66Q
https://dl.doubtnut.com/l/_InwIH8oG4ew1


15. Prove that any function f(x) de�ned in a symmetrical interval (-l, l) can

be presented as a sum of an even and an odd function. Rewrite the

following functions in the form of a sum of an even and an odd function : 

.

View Text Solution

(a)f(x) =             (b)y = ax
x + 2

1 + x2

16. Extend the function  de�ned on the interval (0,3) onto

the interval(-3, 3) in an even and an odd way.

View Text Solution

f(x) = x2 + x

17. Prove theat the Drichlet function  is a periodic one but has not

period.

View Text Solution

λ(x)

https://dl.doubtnut.com/l/_q3ydgvF3mDPj
https://dl.doubtnut.com/l/_dDy1Qr3K7R84
https://dl.doubtnut.com/l/_VGvippGOoxvL


18. Prove that if the function  is a periodic, than a is

a rational number.

View Text Solution

f(x) = sinx + cos ax

19. Prove that the sum of two functions increasing on a certain open

interval is a function monotonically increasing on this interval. Will the

di�erence of increasing functions be a monotomic function?s

View Text Solution

20. Give an examole of non-monotonic functions that has an inverse.

View Text Solution

21. Determine the inverse function and its domain of de�nition, if (a)

.y = tanhx,         (b)y =
⎧⎪
⎨
⎪⎩

x if −∞ < x < 1

x2 if 1 ≤ x ≤ 4

2x if 4 < x < ∞

https://dl.doubtnut.com/l/_PhSioDPPYORA
https://dl.doubtnut.com/l/_6oJ0KknWqDtG
https://dl.doubtnut.com/l/_HZ6s1rG7d32o
https://dl.doubtnut.com/l/_F2JR2e2Scjdv


View Text Solution

22. Show that the equation  has no real roots.

Watch Video Solution

x2 + 2x + 1 + √x

23. Prove that if the graph of the function y=f(x), de�ned throughout the

number scale, is symmetrical about two vertical axes x =a and

 then this function is a periodic one.

View Text Solution

x = b(a < b),

24. Let the sequence  converge and the sequence  diverge. What can

be said about convergence of the sequences 

(a)  (b) 

View Text Solution

xn yn

xn + yn, xnyn ?

https://dl.doubtnut.com/l/_F2JR2e2Scjdv
https://dl.doubtnut.com/l/_ivSGqVh74LGC
https://dl.doubtnut.com/l/_OgpvvIVtko3r
https://dl.doubtnut.com/l/_Hmmydq6FlHUJ
https://dl.doubtnut.com/l/_UCQ119SMel6C


25. Let the sequences  diverge. Can one assert that the

sequences  diverge too?

View Text Solution

xn and yn

xn + yn, xnyn

26. Let  be an interior angle of a regular n-gon (n=3,4,...). Write the �rst

several terms of the sequence . Prove that lime 

View Text Solution

αn

αn an = π.

27. Prove that from  a it follows that . Is the

converse true ?

View Text Solution

x
n→ ∞ n

= a lim
n→ ∞

|xn| = |a|

28. Prove that if the sequence  is monotonic, then the

sequence.  will also be monotonic.

View Text Solution

{an /bn}{bn > 0}

{ }
a1 + a2 + .... . + an

b1 + b2 + .... . + bn

https://dl.doubtnut.com/l/_UCQ119SMel6C
https://dl.doubtnut.com/l/_Km0Ngg4Gr6He
https://dl.doubtnut.com/l/_dw9aqmJ5t579
https://dl.doubtnut.com/l/_TEDdAxN5sAkP


View Text Solution

29. Prove the existence of limits of the following sequences and �nd them.

(a)   

(b) ,  

(c) , where  is the nth of the number .

View Text Solution

√2, √2√2, √2√2√2......,

xn = cn / k√n !(c > 0, k > 0

xn =
αn

n
αn π

30. Prove that if the function f(x): (1) is de�ned and monotonic on the

interval [a, b], (2) traverses all intermediate values between �a) and fb).

then it is continuous on the interval (a, b).

View Text Solution

31. Let the function y =f(x)be continuous on the interval [a, b], its range

being the same interval  Prove that on this closed intervala ≤ y ≤ b.

https://dl.doubtnut.com/l/_TEDdAxN5sAkP
https://dl.doubtnut.com/l/_EVQtMHzaXES6
https://dl.doubtnut.com/l/_hubcZHJ1iv8l
https://dl.doubtnut.com/l/_OKb3EgmIVayF


there exists at least one point x such that f(x) =x. Explain this

geometrically.

View Text Solution

32. Prove that if the function f(x) is continuous on the interval (a, b) and

 are any values from this open interval, then we can �nd

among them a number  such that

View Text Solution

x1, x2, ..., xn,

ε

f(ε) = [f(x1) + f(x2 + .... + f(xn)]
1

n

33. Prove that the equation  has at least one positive root which

is less than unity.

Watch Video Solution

x2x = 1

https://dl.doubtnut.com/l/_OKb3EgmIVayF
https://dl.doubtnut.com/l/_049QuZ5C65hH
https://dl.doubtnut.com/l/_XgGuDk2lVSKr


34. Prove that the inverse of the discontinuous function 

sing x is a continuous function.

View Text Solution

y = (1 + x2)

https://dl.doubtnut.com/l/_kCar7hBUQamh

