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Chapter 1

LIMITSAND CONTINUITY

1.1 Limits (An Intuitive Approach)

1.2 Computing Limits

1.3 Limitsat I nfinity; End Behavior of a Function
1.4 Limits (Discussed Mor e Rigorously)

1.5 Continuity

1.6 Continuity of Trigonometric, Exponential, and I nver se Functions




(1) Determine the following limits:

@) lim —m

x>0 X% — 2X

2_
x>-2x2 - 2X—8

VX + 25 -5

(3) lim -
Xx— 0 X° — 8XxX

X% +2x-3
2xX+1

(5) lim 32X
Xx—0 X

(6) lim sin(5x)
x—0SiN(10x)

(7) lim sin(5x)
x—>0SiN(6Xx)

(4) lim

X—>-3

. sin(x)
O sx
(9) lim sin(8x)

x>0 5iN(9X)

2
(1O)IimX2 4x+ 4
X>2 X°—X-2

(11) lim sin(36x)
x—>0sin(6Xx)
aa|”n8ﬁ2+3x—4

x>0 Bx—3x

x2—2x+1

13) lim
(13) 2X+1

Xx—1

2
(14)Iim2X—4
X>2X“+X—-06

2
(19) lim _%g__f[_
X>-2 X" —X—-6
X2 — 2X+1
2x+1
x*-16

(21) lim ——

Jx+25-5
x5 — 8x
2 J—
(23) lim —- 4
X>2X“+X—-6
(24) lim SNGX)
x—>0 3X

3x2 -2
2X

(20) lim

X—b

(22) lim

X—>0

(25) lim

Xx—>o 3e

5
. xX°=-32
206) |
( )xl—>r2 x2_4

x* - 81

x? -9

(27) lim

X— 3

(28) lim Ax3 + 2x

x—=0+/X+100-10

(29) lim — "= 25
X—>95 X —-3x-10

VX+49-7

x2+5x

JX+25-5
2X

(@) lim

(31)lim

36) lim 2X—12
X%0x —5x+3
X +4x—12
X—2
38)“m\/x+25—5
Xx—0 X
2
39) lim 6x° +Xx° -1
x>0 3X* + 4X° +8
X—9
l[im
x>0 X° — 4%+ 3
X2 —X—12

37)lim

X—2

40)

41) lim

X—-3

42)lim XX+t

Xx—0 X

6 2
43)lim 2X° +X°+5
x>0 Bx° 4+ xX* —3
4x —4
lim
x>0 X° —3X+ 8
X2+ X—2
Xx—-1

46) Iim\/x+16—4

x—0 X

44)

45)lim

x—1

—3X° +6X°+2

A47)Iim
) 4x* + x> -1

X—00




3x% —2x+1 5x—6 XZ+X+6

15) i ' :
( )xl)r?3 2X+1 32) le—rE X3—4X+3 (48))|([>r\2l)(2 Ix—a]
(16) lim 3N . XP—x-12 2
x—0 3X 33)|le ) (49)|imx —4x+3
(17) lim 2x° + 6x - 8+ x-12
x—>0/X+81-9 34) Iim\/x+4—2 =) ”m11XS+5X5_4X
(18)Iim3X2Xz;912 x>0 X x>0 7X + O
X— +X— 3 2
35) i 2X° +5x°+4 24 x=+/2
) im—-—— (51 lim
x>0 4X° + 3X°+ 3 x—>0 2X
5 3
(52) lim X~ 4+ 3X° —4x

x—>—0  4x* - 9x°

(Q) Find avalue of the constant k that will make the function
continuous at X =4

(%% -16
f(X)=9 x—4
Kk, X=4

XZ4

\

(Q) Find avalue of the constant k that will make the function
continuous a X =3

(%% -9
X#3
f(X): X —
k, X=3




(Q) Find avalue of the constant k that will make the function
continuous at x =1

X -1 X#1
f(X)=9 x=-1"
Kk, x=1

(Q) Find avalue of the constant k that will make the function
continuous a Xx=5

(%225

f(x)=7 x-5

Kk, X=5

 X#DH

\

Q) Findthevalue of the constant K , if possible, that will make the function continuous
everywhere.

9-x% , X<2
f=4- 7%
2Xx+k , x>2

Q) Determinewhere f(X) =+ X? — 4 is continuous

(Q) For what values of X is there adiscontinuity in the graph of

2
_ X =2D

y= x?+3x—10

(Q) For what values of X is there adiscontinuity in the graph of

X° —25
y== ?
X®—3x-10
(Q) For what values of X is there a discontinuity in the graph of
X* —25

- ?
y X? +9x-10




(Q) For what values of X is there adiscontinuity in the graph of

2
_ X =25

y= X2 +7x+10°

Q1) Given the following graph

6}-'
—_ [6, 5:"_{-, ----x"..._
PITRRLCNN
: I .II
L=l i o |
ul /S5
Ly 1 1 1 | ._.-' ; : o
—& — — i o 4 = =
R
_aL I'._.. -.ll_.'
T e

compute each of the following

() bm F(x)—

x —»—4

by hm flx e

(c) m F(x)_—_

x 5 4

(d) }E}f N S




Chapter 2and 3

THE DERIVATIVE

2.1 Tangent Lines and Rates of Change

2.2 The Derivative Function

2.3 Introduction to Techniques of Differentiation
2.4 The Product and Quotient Rules

2.5 Derivatives of Trigonometric Functions

2.6 The Chain Rule

TOPICS IN DIFFERENTIATION

3.1 Implicit Differentiation
3.2 Derivatives of Logarithmic Functions
3.3 Derivatives of Exponential and Inverse Trigonometric

Functions
3.6 L’Hopital’s Rule; Indeterminate Forms




(2) Find thefirst derivative y =% for the following functions:

(a) y = tan(5x%) + L n(x® + 3x)

D y=3Bx+4)(x*+1°
in(2x)+1

(cy=¢€
(d)y =30 +1)°

(€)y=tan"(x)

(f)y:i7+sec(x3)
X

(9 y= (x3 + 3)4.cosec(x)

(h) y = (x° +1)°.(cos(x) — 5)?
(i) y=cot x

(i) y=(x*+D.tan"}(x)
(k) y =sin(v/x)
() y = —X1—5+ sin(v/5x3)

(M) y=+/ 3%+ x)%.5n(x)

(n)y = (sinx+1)*.(2x—5)?

p)y = (X% +1).tan"(x)

() y = sec(4x)

() y =5 +tan(5x%)
(5) y =In(3x° + X).cos(5X)
(t)y=(x* +1)°.(2x—5)?

(a)y= Ler tan(2x)
X
(b") y = Sin(3x).cos(5x)

() y = (4x° +1)°.(2x° - 5)?

X+1

(d)y= X+ 3

(€) y=cos’(x)

(fYy-= %+ tan(5x3)

(g)y= (3x3+ x)6.cos(5x)
(h)y=(x%+1)°.(2x-5)?
(i)y=253

X°+3
(j)y=(x*+1).tan"*(x)

(k) y=sin*(x)

X5

x3 -2

(I y-=

(M) y=sin®(x®*) +In(x*)
, sin(3x

(n) y =30

X°+3

(0 y = (x? +1).tan"*(x)

(p) y=x"

(q)ify=e®™ find yW?
(r') y = (cosh x)S"*

(s) y=5

(t) y=sin"(x)




Find the limits by using L’Hopital rule :

3X

Q) @lim=-  (2limx*
X—00 X x—0

3

Q2) Find The limits by using L’Hopital rule :

3 = -4 "
- sin2x _ | —sinx
(a) lim (b) lim
x—=0 X r—xfl COSX
. tanx _ . 1 —=cosx
(d) lim —— (e) lim -
x—=1 1 e x ==l X=

Q3) Find The limits by using L’Hopital rule :

; : Inx
(a) lm — (b) lim
x—4x gt r—s 0+ CSCX
Q4)
Evaluate
(a) lm xInx (b) lm (1l —tanx)
all ¥ e ol

L - 5T

coSX+ 2x—1
3x '

lim
Xx—0

{c) hn

i

lim — -
-4+ s1n( 1 /x)

(f)

X

SeC 2x




= Find the limits..

1. r—0 SinX

. sin2x
3. lim
-0 S0 51
. Inx
5. im —
I—+4m X
_ T
. him xsin—
T = X
0 lim (1 + 2x)~ 2
2 T i 0

2 5
Q) Find f "(1) for f(x) =X’ +2x4 +8.

: Lan ¢
" lim
= & —= 0 i
.T;IHF
4 lim
| g t'|
lim xe™*
. I — 4

lim tanxInx
3, i w0

limie + x)

 § w i)

Il.'r

Q) Use the definition of derivativeto find f '(X) for f(X)=8x+5.

10




Chapter 5
INTEGRATION

5.2 The Indefinite Integral

5.3 Integration by Substitution

5.4 The Definition of Area as a Limit

5.5 The Definite Integral

5.9 Evaluating Definite Integrals by Substitution

Chapter 7

PRINCIPLES OF INTEGRAL EVALUATION

7. 2 Integration by Parts

7. 3 Integrating Trigonometric Functions

7. 4 Trigonometric Substitutions

7. 5 Integrating Rational Functions by Partial Fractions

11




Evaluate thefollowing integrals:

@) f (6x% —5)dx

(2) [ (€ + sinh 4x)dx

1
(3) [ (x* +3x* +1)dx

-1

(4) [[(™ +7).cosx]dx

2
X+ 2X
(5) dx
J x3 +3x%2+5
(6) [[cos(2x).e®"(ZX) - i5]dx
X

(7) j [cosh(2X) + sin(3x)]dx

(8) _[ x.e*dX ( using integration by parts)
1

1— X2

(9) j dx

(10) j (4x+1)*dx
(11)jsecxdx
5
(12) j (3x3 + 2x + 5)dx

-1
p

2
(13) j cos x dx
0

p
(14) f x2.sin(x) dx

_P
2

(15) I XSiN XdX (using integration by parts)
2

(16) [ (3%®+2x—1)dx
-2

a7 I XINnXdx (using integration by parts)

12




Final Exams Sheets
Sheet (1)
Q1 Determine whether each of the statements are True or False ,write the

answers in the table
2 .2
(1)jl 3t?dt = 7.

1

d
(Z)d—x[ln( f(x))]= f—(x)

(4)All continuous functions are polynomials.

(5)The function f (x) = ~/x -1 iscontinuous at x = 0.

(6)If lim f(x)=0 and limg(x)=0 then lim -

X— a X— a x— a g (x)

(7)The derivative of a polynomial is a polynomial.

(8);—X[p3] = 3p 2.

(9)[ ——5dx = In(1+ x?) + c.
1+ x

(LO)If f(x)=5x%—-7 then f (2)=13.

10

13




:Q2) Find the following limits
(a) lim 3+ x - /3
Xx—> 0 X
2
) -1
X=>1x" +7x-8

2
(©) lim 1 cos2 (X)
x—0 2X

x5+4x4—3
3

(d) lim

X—0 5= + 3x+ 3

Q3) find ﬂ for
dx

(a) y = tan(sin(x))
(b) y = cos(Inx)

(c)3y2 +6x% = xy2

(d)y = (€%).cos 1(x3)

Q4) Evaluate thefollowingintegrals:
(a) _[ e3VX _/xdx

(b) [ 3In(x)dx

(c) [[e¥.sin(e™)]dx

- t2
(d) > dt
“t°+1

(e) j sec(x).cosz(x) dx

1

(f) [ (3x?+2x—1)dx
-1
P

4
(9) ] (2sin(x) - cos(x))dx
0

14




Sheet (2)
Q1) Choosethecorrect answer:

1) 1f lim f(x)=0ad lim g(x)=0then |im f (x)
X—> a X—> a x—a g(Xx)

a) must exist

b) not enough information
C) does not exist

d) approachto 1
2) Which of the following is also true?
a) If f(x) isapolynomial, then f(x) is continuous.
b) If f(x) isnot apolynomial, then it is not continuous.
c) If f(x) iscontinuous, then it isapolynomial.
d) If f(x) isnot continuous, then it is not a polynomial.
3) If f'(a)existsthen lim f(X)

X—a

a) equal a
b) equal f (a)
c) equa f '(a)

d) not exists
d 7
4) —(e')=
) dx()
a) 7€°

b) 6’
c) 0

d) Not exists

15




5) Weknow f (1) = 3 and f ‘(1) = 2 then E_X(XZ_f (x)) a x=1 equal
a 6
b) 2
C) 8

d) -6

Q2) Find the following limits:

(a) lim

5x
x—>0~/5+ x — /5
2_
(b) lim 9. 2x—1
x->1 ( x“+8x-9

(© lim 12sin(5x)
x—»0 10X

(d) lim — 1

X—=0 X2 +4X+ 3

03) find Y for
dx

(a) y = tan(3eX*1)

(b)y=In(Inx)

()3y? — 2xy + 6x% = x%y?
(d)y=(2¥).tan Y(sinx)
Q4) Evaluate the following integrals:

(a) J' e*.cos(x)dx

(b) J [tan ™ ()]l

(c) [[e¥.sin(e™)]dx

16




3
(d)f 2X” + X dx

x*+x2+5

(e) j sec(Xx).cos(x)dx

Q4) Evaluate the following definite integrals:

4
(a) | (2x3 + 6X + 5)dx
-1

p

2
(b) j (4sin(X) + 3cos(x))dx
0

17




Sheet (3)
Question 1 : (A) Find the following limits:
(1 Iirrzl(x3 — 44X+ 2)3

. 3Xx—3
2) lim
(@ X2+ X—2

i/1+ 2X —8x*

4

(3) lim

X—>+00

(4) lim 3N 4X
x=0 g N 2X

2X —3X
. eT+eT -2
(5) lim— .
x=>0 g|N 2X+ SIN 3X

2
(B) (1) Explain why IirrolM does not exist.

X
(2) Find the values of x, if any at which f is not continuous:
X+1
f(x)= :
(x) 7 g
Question 2 :

(1) F|ndf(X) |f f(X):2X4-|-X_2_|_4

2X+1
3X-2

(2) Find % if y=

(3) Find % if y=In(vx*+secx)+ 2
X
d?y

(4) Hnd Pl if y=c0s°(3x)

18




Question 3 :

(D) Findy if 3y*+xsin5y=3x°

XZ\/GCT

2 Find y if =
(2) 4 y (2x°% +1)°

(3) Find % If y= (2)(4 _3)3eX2+sin‘1x
X

Question 4 Evaluatethefollowing integrals:

(1) j (3% +2x°% + 2)dX

6X° +4X
(4 j><3+x2+1

(3) J' (cos3x + sec® X)dx

- dXx
4
( )~ 1+ 5x°

( using integration by substitution)

(5) [ xe*.dx ( using integration by parts)
Question 5 Evaluatethefollowing definiteintegrals:

) j (2X +1)dx

cos x dx

'—,N"O

(2)

N[O

19




Sheet (4)

Question 1 : (A) Find the following limits:

§/2+3x—27x4
4—x*

(@) lim

X—>+00

. 4x—-4
2) lim
(@) i X° +3x—4

3X —2X
. e +e" =2
(3) lim— .
x>0 9gIN X+ SIN5X

(4) lim 33X
x=0 9 N BX

(B) (1) Explain why IirrolM does not exist.

4x
(2) Find the values of x, if any at which f is not continuous:
X+1
f(x)= :
(%) X°—4
Question 2 :

(@) Findf ' (x) if f(X)=3x+x°+2

(2) Find % if y=In(vx?+cosx)+3%
X

2

3@ Find &Y if y = secdx)

o
Question 3 :
(D) Findy if 2y°+x°.siny=2%°

20




(2) Find % if y=(-1)°e o
X

Question 4 Evaluatethefollowing integrals:

(1) j (45 +3x~* +1)dx

8 +8x
2 |
X +2X +2
(3) J'(cos3x+ csc” X)dx

. d;(XZ ( using integration by substitution)
+

(4) [
(5) jxex.dx ( using integration by parts)
Question 5 Evaluatethefollowing definiteintegrals:

1) T(BXZ —1)dx

21




