Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1
Problem 1

If f (z) = x* — 4, find
a) f (=9)

b) f (y*+1)

o f(xz+ Ax)

df(z+1) - flz-1)

SOLUTION:

Parta
f(=5) = (=5)* — 4(-5)

=25+ 20

=45

Parth

fFP+0)=E+1) 42 +1)

=y +27 +1 -4y’ -4

=y -2 -3

Part ¢

f(x+ Ar) = (z + Az)? — 4 (z + Ax)

= (z + Az) [(z + Az) — 4]

= (z + Az) (x + Azx — 4)

Partd

flr+1) _r(rfn:[(r.n 1)? — 4 (z + IJ] r[c,. 1) —4 (x - 1)}
= [+ 20 +1-dr—4] - [2? - 20+ 1 — 42 +4]
=22 -2 +2r -4+ 2z +4z+1-4-1-4
=4r—8

=4(x - 2)
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Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1,

Problem 2

T2 + 3

' . find x as a function of

T

Y.

Solution:

B 2 + 3
B e

Y
_
Ty ="+ 3
5 o
r*—xy+3=10

Solve for x using quadratic formula. We have
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Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1

Problem 3

If y = tan ( ﬂ'), find x as a

function of y.

Solution:

y=tan(xr + m)

r+m=tan ]y

r = fma'"ly — T



Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1
Problem 4

Express the distance D traveled in t hr
by a car whose speed is 60 km/hr.

Solution:
Distance = Rate x Time
D = (60 km/hr) -t

D = 60t




Exercise 1.1
Problem 5

Express the area A of an equilateral
triangle as a function of its side x.

Solution:

From the formula of the area of a triangle,

I

:l — —) (1 - ()' -S't".'? (9) Also, we know that an

interior angle of an equilateral triangle is 60 degrees, and

3
sin 00 = £
2
1 o
A=—--z2-x -5t 60
2
VG
A=gz-o 5
3 .
A= £.r“
4
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Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1

Problem 6

The stiffness of a beam of rectangular
cross section is proportional to the
breadth and the cube of the depth. If
the breadth is 20 cm, express the
stiffness as a function of the depth.

Solution:

Let S=stiffness, b=breadth, and d=depth
4 3
LS — b(!

S — 20d°




Differential and
Integral Calculus by
Feliciano and Uy,
Exercise 1.1,
Problem 7

A right circular cylinder, radius of base
X, height y, is inscribed in a right circular
cone, radius of base r and a height h.

Express y as a function of x (r and h are
constants).

Solution:

Refer to the figure below.

A _

¥

By ratio and proportion of two similar triangles ABCD
and AACE, we have
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Differential and
Integral Calculus by
Feliciano and Uy,

Exercise 1.1,
Problem 8

it f (x) = x° + 1. find

= hﬁ @ 40

Solution:

flea+h)—f(z) [(.r + h)" + 1] — (22 +1)

h 7

_ 2+ 2rh+h2+1—22 -1

h

~ 2zh + h?
h
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Feliciano and Uy,

Exercise 1.1,
Problem 9

f (I) — 322 —4x + 1, find
(A

f(h+3)—f(3) b L0

h
Solution:
Fh+3) - £(3) [:hh +3)7 —4(h+3)+ 1] - [-"if-":}: —4(3)+1
n = h
3(h*+6h+9)—4h—12+1-16
- h

3R+ 18h +2T—4h — 124116
B h

B 3h* + 14h
- h

h(3h + 14)
h

= 3h + 14



Differential and
Integral Calculus|
Feliciano and Uy
Exercise 1.1|

Problem 10
, 4
xTr) = d
lfj(l) I+3cm
g () = 2% — 3, find flg(a )] and
g[f (z)]
Solution:
TIPS 4
flg (@) = (22 + 3) + 3
4
)
4 2
glf(z) = (;:—3-) -3
_ 16 L
(z +3)
16— 3(z +3)?
(@437

16 — 3 (.‘1‘2 + 6x + 9)
(x + 3)2

16 — 322 — 182 — 27

(x + 3_)2

—3z% — 187 — 11

(x4 3)°




Differential and
Integral Calculus|
Feliciano and Uy]|
Limit of a Function|
Exercise 1.2]

Problem 1

. ) ¢
Evaluate lllll (.'F- - -Ll-‘ _)))

T—32

Solution:
,“E-l: (.r"} — 4x + -"'i) — “.'.1-1; (.r?') - lli_l_l_l‘ (4x) + “I]Ilj (3)

‘)

= [lin;} (,rﬁ]] -4 lil]}) () + 3

=(2)° - 4(2) +3

— 1



LACTICIOC 1.4

Problem 2

, da + 2
Evaluate lIm :
r=3\ r+4

Solution:
iy lm(e+d
!1}_:}11} ( r+4 ) B ]_'111_13 (z+4)
Ijll_l} (4x) + l_in;} (2)
- l_ina (x) + liné (4)

4 - l-imz (z) + 2
~ T 3+14

_4-3+2
344

+ o+

1.

o

2

-~

~| =

|
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Feliciano and
Uy|Limit of a
Function| Exercise
1.2| Problem 3

lim (tan x + sin x)

Evaluate -
.l—}'jl'

Solution:

lim (tan x + sinx) = lim (tan ) + lim (sin x)

| ' | |

i\ .
= tan — <+ s1
4

n
] —
4

&

=1+5

<

2 +
n.)

—




reliciano and Uy
Limit of a Function|

Exercise 1.2|
Problem 4

| sin 2x
Evaluate llll}_ _ :
r—3 \ SINT

Solution:

ol H

Plug in the value ' =




Limit of a Funcﬁ'onl

Exercise 1.2|
Problem 5

Evaluate 1M (2;1.‘ + Jx — 4)_

T—5

Solution:

Plug in the value x=8.

= [2(8)+ VB—4] =[16+2-4]= 14




Exercise 1.2]
Problem 6

. R
Evaluate im (42 — 3) (z° + 5)

T2

Solution:

Plug in the value x=2.

lim (4a — 3) (2% +5) = [(4-2) - 3 [(213 + .-3]

I—b-



Limit of a Funct}énl
Exercise 1.2]
Problem 7

Evaluate }1_1}1; (I Jar1 )

SOLUTION:

Plug in the value x=3.



- - T v B et W'l B “u'

Feliciano and Uy|
Limit of a Function|
Exercise 1.2]

Problem 8

: 3r4-2
Evaluate }I_IHI (J_gir 1 )

SOLUTION:

Plug in the value x=0.

_ 2,49 B 3(0)+42
]]Ill (_rj-—j,f'-é-l) — l:l]}:'—j“}H"l

r—U

042
0—0+4

— |2

|
]



Differential and
Integral Calculus]
Feliciano and Uy]|
Limit of a Function
in Indeterminate
Form| Exercise 1.3]
Problem|

Evaluate

3 ¢
. 3 —(
lin (—1——’_. ’4.)
N r<—16

I

SOLUTION:

A straight substitution of = 4 leads to the
indeterminate form H which is meaningless.

Therefore, to evaluate the limit of the given function,
we proceed as follows

. l':;—{;l N 1 [f'—]:'( J"]—-!—l.r—+—]|i:]
,l.“.fl| (.:i’—u;) - ,hl“l ( (z+4)(z—4)
o r°4+4x+16
= lim (=54)

rrrrrrrrrrrrrrr



Form| exercise 1.5
Problem 2|

Evaluate

D i
: r“+2r—8
}125 ( 3r—6 )

SOLUTION:

A straight substitution of = 2 leads to the

; : 0 ... .
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

- 24208 ~ (z+4)(x—2)
[im (" e ”) = |lim (',5 it })
r—2 e r—2 Sr—=2)

lim (ﬂ;-i)

r—2

2+4

3

|

|
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Form|Exercise 1.3]
Problem 3|

Evaluate

3 _13r4-1¢
2 —13x+412
i (i)

SOLUTION:

A straight substitution of = 3 leads to the

0 ... :
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

: A-130412Y 1 [.:'—35]'(.r"‘"-|-3.3.r‘—-|J
_fl—l—l-lxls (-f"‘—!l-*'-4-15) - ![11_315 (rr“:ﬂ(_f~'—'+:5r--3]
] .
r*+3r—4
I...._;} l+'.;.r__']

—
e
e
—_—
—
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_Wﬂ"l:m_lTrU"l_Ul—
Function in

Indeterminate
Form| Exercise 1.3]
Problem 4]

Evaluate

l- 0% -9
I\ 2275221526

SOLUTION:

A straight substitution of = = 2 leads to the
. : 0 ... .
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

_ _2°4+241
C2(2)°-243
44241

— 8-243




Problem 5|

Evaluate

(r+3)%-9
2x

Iim
r—0)

SOLUTION:

A straight substitution of 7 = () leads to the

. ; 0 ... . ;
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we
proceed as follows

. ++3)2-9 : (x+3)%—(3)2
lim &9 — im :
r—0 2T =0 2
— lm (z4+3-3)(x+343)
r—) 2r
— lim Z&%
r—0 AT
= lim =2
r—() =
0+
-2
_ 6
= 3

Il
o
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Problem 6|

Evaluate

lillll vIi+16—4
xr—() r

SOLUTION:

A straight substitution of = () leads to the

, ; 0 iq o ;
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we
proceed as follows

lilll Vr+16—4 — lilll va+16—4 r+16+4
r—0) x r—() T Vr+16+4

_ lilll [.!‘4-1(5)—42.
r—0 =(Va+16+4)

— lim r+16—16
r—0 .r( v+ Iﬁ+~l)

IRT e
a !1—13[1] .r(\/'.r-i-I[i-{--])

— by 1
= _!.‘L}}, /1044

|
VO+16+4

1

444

E
OO | b=t
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Probl'em /|

Evaluate

lim
r—1 VI+3-2

SOLUTION:

A straight substitution of x = 1 leads to the

. : () - .
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

. . /713149
lim = lim A= e
z—1 Vs = rs1 Vit3-2 Vatd+2

(x—1)( VZ+3+2)
+3)-22

= lim

r—1 ('I

. (x=1)(VaF3+2)
lim s

r—1
M%VW+3+2
=v1+3+2
=41+ 2

=242

|

=4
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Evaluate

¥ SOLUTION

¥ Details
A straight substitution of 2 = 8 leads to the

indeterminate form %which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

’ . v r 3 .
lim Y222 _ iy 22 Voe2¥ad
r—8 T8 r—8 T8 7242 Vr+4

= lim 5
r—8 [-F—S)(\/I_E-F'Z‘é/;-{--l)

lim L
78 ({‘/.T’-’+2 {’/.F-H)

1
( VB2 ¥8+4)




- Indeterminate
Form|Exercise 1.3|

Problem 9|

Evaluate

11
lim (4—1)
r—4

r—d

¥ SOLUTION
A straight substitution of = = 4 leads to the

. . . () o :
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we
proceed as follows

_ 1.1 _ | —g
lim (’—1‘) = |im ( _'-"1)
r—4 \ T z—4 \T™°

IR TR
= !“jll Te(z—1)

— h 1—x
= lim (=)




Calculus| Feliciano
and Uy| Exercise
1.3, Problem 10|

Evaluate
' r3—8
hm [ =5—
r—2 \T° —4
¥ SOLUTION

A straight substitution of x = 2 leads to the

: . () T 2 :
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

3 ] |F"‘ (]I 1]
]11_}1}( _1) [“j,( D) )
(22+22+4)
:!1_13_13( (x+2)

|
i



Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 11|

Evaluate
. r—3
lim (7=27=)

¥ SOLUTION

¥ Details
A straight substitution of 7 = 3 leads to the

. . 0 N .
indeterminate form 0 which is meaning|ess.

¥ Details
Therefore, to evaluate the limit of the given function, we
proceed as follows

¥ Details

1 r—3 — h r—3 \‘J '_)ﬂ\-’lfn
—_— | = . —_—
‘I,I,].ljli (\ r 1—\)1—') ,-I,l,].lljg (\"l -2—v4 .r) V=24 -z

RT [f’*:g)(. \IT." \ﬁ)
- ,1.‘_'&15 ((\-,_z-\i—.-](\..-—zﬂﬁ))

= lim

r—3

(x-3)(Vz=2+v=2F3)
: 2(x—-3)

:waviiz+vﬂr])

2r—6




Calculus| Feliciano
and Uy| Exercise

1.3, Problem 12|

Evaluate

. 1 1 1
lim (4 (34— 79))

SOLUTION:

A straight substitution of xr = () leads to the
indeterminate form () - () which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

(32
lim (l 1__1 )) = lim [ ——=+9/
r— 0 \Ff 3 v+l r—() T

VI+9-3
— lllll .l\."J:-E—‘J
r—) .

= i Vr+9-3
N :ll—lztl} (3.;‘ vr+9
— —0) 5: \/, _|_(J ViT043

= lim
r—0 \ 3z(VzH 4-3)vt+.]

= lim

1
r—0 3( \f.l"FEH‘:;) vV I+'])

1
3( V0+9+43)/049

oo
_-—
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Calculus| Feliciano
and Uy| Exercise
1.3, Problem 13|

Evaluate

. 20
lim ( f 3 )
T—3 L=

A straight substitution of 77 = 3 leads to the

SOLUTION:

. : 0 o .
indeterminate form 0 which is meaning]ess.

Therefore, to evaluate the limit of the given function, we
proceed as follows

: /220 o 5
lllll (VJ.-,”) — li‘ul (VJ"‘—'U . Vx=-9
r— 3 N r—33 r—3 _\_/?;=—=

: 2
= lim ( = f“w
=3 \x=3)Vx?-9
— lil]l ( (-"+3)[J'-3'J
r—3 \le—=3)vVri_9

= lim,_,3 (43
V<=9

— 34+3
V3--9

nnnnnnnnnnnnnnnnn



CalculusT Feliciano
and Uy| Exercise
1.3, Problem 14|

Evaluate
. tan 2x
[im (‘—)’)
T SEC LI
.i'—}j[‘
SOLUTION:
A straight substitution of & = %leads to the

: : 0 _ .
indeterminate form 0 which is meaningless.

Therefore, to evaluate the limit of the given function, we

proceed as follows

- Do . -H:J"N _’r
lim(12222) = lim (25Z)

r— — - I—"T COS 20

= lim (swn 2z)
r—y 7

|

sin (2--%)

sin 5

= 1



Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 15|

Evaluate
‘ Sinsr
lim _
=0 \sinx —tanx
SOLUTION:
m
A straight substitution of I’ = I]eads to the

indeterminate form 6 which is meaningless.
Therefore, to evaluate the limit of the given function, we

proceed as follows

3

) sindx _ sindr
Im ([ ——— | = lim [ ————
=0 \smmx —tan —0\ sinr — )’—’:

cos T

i sin® (x)
- rl!(ll sin(r)cos(x)—sin(x)
cos| l)

. ( sin® (z) cos (z)
= lim [ — :
e=0 \ sin () cos (x) — sin (.r))

i ( sin® (x) cos () )

r—=0 \ sin (z) (cos (x) — 1)

_lim (Sin2 (x) cos (x)
~ >0\ (cos (x) — 1)

= lim ((1 — cos’ (x)) cos(.l'))

=0 — (1 —cos (x))

0 — (1 —cos (x))

_ lim ((1 + cos (z)) cos (I))
70 -1

= —1-lim ((1+ cos (z)) cos (x))
= —1-(1+ cos (0)) cos (0)
=—=1-(14+1)-1

= -2
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H“l““l“”l | ' D %'l Wil 1 W

and Uy| Exercise
1.3, Problem 16]

Evaluate

lilll 1—cos? (1)
77— | +cos(x)

SOLUTION:

This problem can be solved using a direct substitution of
T = (). That is

. l—;-”‘-.-j{_;‘:l - ]—rrn‘:“”
ll]ll ( l"?t"”-‘*’[.i"_} ) = 1"';'{'“-‘4“”

r—)




Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 17|

Evaluate

. sin(x)sin(2x)

SOLUTION:

Direct substitution of - = () gives the indeterminate
0 . .
form 7. Therefore, we should apply trigonometric

identities.

We know that stn (2x) = 2sin (x) cos (x), so we

can rewrite the original function as

: sin(r)sin(2x)\ _ 1. sin(x)2(sin(r)cos(x))
i (425 = g ()

- !l,}.,]lli( ]—r‘n,v.l_;'}

We also know the pythagorean identity,
. ] 2
sin-(x) =1 — cos= (x). So,

. .1*11).\2|'J')l]f'rhl.t‘)
=2-lim ( —
r—0 l—cos(x)

. (14+cos(x))(1—cos(x))cos(x)
-lun( eostz) ‘ ')

|
)

sl 1—cos(x)

=2-lim ((1 + cos(x)) cos (x))

r—l

|
B

- ((1+ cos (0)) cos (0))

|
B

((14+1)-1)



_CCITCCITUIU"_W
and Uy| Exercise

1.3, Problem 18|

Evaluate

lim (=)
r—7 \1+cos(x)

SOLUTION:

Direct substitution of ¥ = () gives the indeterminate

form :—: Therefore, we should apply trigonometric

identities.

We know the pythagorean identity,
. D) ; 9
sin®(x) =1 — cos* (x). so,

: sin®(x) R T l—r'u.w'l“'{,r}
;]]—-\.n}; (I—H'nx(r)) o lll—r“rl:‘ ( ]‘i‘l"”h’[.f') )

T—7 1+cos(z)

= lim (1 — cos (x))

I—T

= (1 — cos (7))

I

(1—(-1))

2
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Limit of a Function
In Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 19|

If f (z) = /x, find

lim (_t'(.r)—m})
z—4 \ T4
SOLUTION:

lun ("” f”}) = 11111 (‘ '_1‘4)
. l A l r -

Direct substitution of 1 = 4 gives the indeterminate

{
form 0 Therefore, we proceed by rationalizing the

lm (4 )
= lim (= )
(\, )

numerator

1 11

M | st



Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 20|

If f(x) = +/x, find

lim (.f'(_DJr.:')af'(U))
r—0 r

SOLUTION:

- (9+x)— £(9) - /9¥z—V9
lim (—"' wid ’) = lim (—‘ L )
r—0 ! r—0 !

Direct substitution of 1 = () gives the indeterminate

0
form l_l Therefore, we proceed by rationalizing the

numerator




Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 21|

If f () = 2> — 22 + 3, find

SOLUTION:

; () — £(2) . r2—2r4+3)—(22-2.243
lim ("H—fu’) = lim (( )_ (, ))
r—2 r—2 r—2 7—2

Direct substitution of r = 2 gives the indeterminate

() .
form o Therefore, we proceed by factoring the numerator

I B r{x—2)
= limy ()

= lri1_1\1) ()

XI—r 4

= 2



Limit of a Function
in Indeterminate
Form| Differential
and Integral
Calculus| Feliciano
and Uy| Exercise
1.3, Problem 22|

If f () = 2% — 2z + 3, find

im (f(.r+‘.’.)./‘(2))
r—0 z

SOLUTION:

lim (,.‘_3._7,—(3;.) = lim ((x42)2=2(x+2)+3)—(22-2.243)
r—() . r—l) :
, (x4+2)2=2(x+2)+3)—(3)
= lim { '
r— B
o ].1“1 (l.r—i'h‘_)?z—ﬂ.r—kf.‘]
r—0 I

Direct substitution of & = () gives the

N
indeterminate form 0 Therefore, we proceed by

factoring the numerator

(x4+2)(x+2-2)

I

= lim

r—l

(x+2)(x)

= lim

r—0

= lim (z + 2)

r—0
=042

—9



Feliciano and Uy]|

Exercise 1.4,
Problem 1|

Evaluate

lim (6.1'3 +42245 )

Naggripeo 8r94+7r—3
SOLUTION:

Divide by the highest denominator power

. . 1

- 6r°+422+5) _ 1 623 +422+5 23
lim ( 33+ 723 ) = lim ( 823+ T2—3 L.)

I—20OC I—r0OC }

i
, 6+4+-2
lim —
I—»0C H'+T_T_J:_:;'

lim (U+—l+~%)
-] =

. r I

T . x T . .'i)
Jim (8455

__ 64040

— 84+0-0

_6

8

3
— 1
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Limit at Infinity|
Differential and
Integral Calculus]|
Feliciano and Uy]|
Exercise 1.4,
Problem 2|

Evaluate

. 32442
lim (.:-3+r~‘.:—+1)

SOLUTION:

Divide by the highest denominator power

1
- 3re+xr+2 l 3ri+x+2 43
= ——= ] = [l = 3 ' 1
= |im 5 ——
T—0C :_{+,_?+T?

|
/-‘—\
el Bl =5
=1 +
It
+| +
-




Integral Calculus|
Feliciano and Uy]|
Exercise 1.4,
Problem 3|

Evaluate

111 —1j+_—

T—r0OC
SOLUTION:

Divide by the highest denominator power

_ L
lilll l..rl'-i-rj — i -I.‘r-+-.1 22
r—oo \T-+1 rlﬂl}x r?+1 L‘




Differential and
Integral Calculus|
Feliciano and Uy]|

Exercise 1.4,
Problem 4]

Evaluate

: S NI
lim (‘—?”—’L“)
T—00 re—1

SOLUTION:

Divide by the highest denominator power

. O L9 . S 19
lim (' “-tH-) = lim | 5= 2
T—0C r=—1 T—+0C r=—1 *

Lt

by
T p—
[e—
ol —
—
g =
~ |~
| G
~ =
=3 S
N |
| R)=
-
Hl| +
-
| | -
:.|I..,
-~

|
LE
QR =
P et ¥
s
| -:.;|"'
N +
ﬁl “_'.__‘;ll-:.
™

_ 14040
— 0=0




I CHCOCIUNIO Uliu Uy,
Exercise 1.4,
Problem 5]

Evaluate
- 8r—5
Im [ ——=
T =300 V bll"“f‘t,)i
SOLUTION:

Divide by the highest denominator power

- - |

: Br—09 . ] Sr—9 T
= 1l =" T

rlilylj\lk ( \’/-1.1‘2 +13 ) T—0C ( \f-l.r' +-i lT

. Sr__ 9
= lim =
S \ Tty
| I I
. 8—2
= lim —

I
(] v
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Source:https://engineering-math.org/textbook-solutions-2
/mathematics/differential-and-integral-calculus-by-feliciano

-and-uy—cnmplete-snlutiun-manualf‘




