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LL5.1 Antiderivative
&l [1][]1H11L

1. Find the derivative of each function.
a) F(x) =x*+3

b)Flx) =x*+7

¢} F(x) = x3-25

Find the antiderivative of f(x) = 3x?

— Theorem 1.1

Suppose that F and G are both antiderivatives of f on an interval I. Then,
G(x) = F(x) +'c,

for some constant c.

(] Defimition 1.1 i

Let F be any antiderivative of f on an interval I . The indefinite integral of
f(x) (with respect to x) on [ , is defined by

I,F[x}dx =F(x)+c

\_.where ¢ is an arbitrary constant (the constant of integration). i

The process of computing an integral is called integration. Here, f(x)
is called the integrand and the term dx identifies x as the variable of
integration.

Evaluate:

= fozdx 3. J-Egd.:-:
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— Theorem 1.2 (Power Rule)
For any rational power n # —1,

Iﬂ+l
oy = c
j n+1 2

Here, if n < =1, the interval [ on which this is defined can be any interval
that does not include x = 0.

By using Power rule Evaluate:

4. fxg dx

" jﬁ dx

7. jv;idx

—— [ ]Mm| PO

RITIAINJAJT,

RIVJLIE]S ~

|" ITH'].

n =
dex n+1

sinxdx =—cosx4+c¢
secxdx =tanx+c
secxtanxdx =secx + ¢

e*dx=e*+c

ro1

1+x1dx =tan"lx +c
o

dx =sec lx+¢c

f]xiwﬂlTﬁf

L8

+¢ for n# —1 (power rule)

jcusxdx =sinx +c¢

g
csce xdx = —cotx + ¢

.
cscxcotxdx = —cscx+c¢

-
e fdx=—e*+c¢

B 1

J l—x
1

f—dx=1n|x|+t
B 3

of

dx = sin"tx £'¢
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A generalization of some rules of integration can be used directly

-

[ f'(x) J‘f'(x} _

dx =In|f(x)| + ¢ dx S x)+c
i L (ax+ b
! Gk b)Y dx = afn+1)
i ]

sinaxdx = *Ecnsax+c AR il B ps L
o
1
rf’{x) e/ W dy = /™) 4 ¢ fe“*bdx = e *h 4 ¢
o
% 1

|'{:r:"’ls:f:w:=ﬂ—+-:: J‘f'{x}a“”dx=—a”f}+c
i Ina Ina
— Theorem 1.3

Suppose that f(x) and g(x) have antiderivatives. Then,
for any constants, a and b,

J’[uf{x)+bg{x}]dx ={:_r.j- f(x]r:i:r:—th glx) dx

$ f{E cos x + 6x°) dx = f{sinr+ﬁ) dx

10. . 2 11. ¥/ — 3
[ (ser g5z ) &= f(—'r'—)‘f‘*‘
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7

12. x + x3/*
J(F) @

|, Theorem 1.4

d
Forx+ 0. E(lnx} =

1

x

13, For any x for which tanx # 0, Evaluate; %( In|tan x| )

Corollary 1.1

In any interval not containing 0.,

Corollary 1.2
In any interval not containing (),

1 x
I?dx=lnix|+c {f({:-:)} dx=In|f(x)]+c
Evaluate:
14. f 4x I 15, secty >
X2 + 4 tan x %

COS X
B f - dx
sin x

7. x
f{x- Dae+n &
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1 f{x _3)(x + 4) dx

20, J’xz + 1

H+J‘%r+ﬁ J
x2 + 3x x

Challenge
22, X
fﬁffigdx
33 (2x—1
fx3+1dx
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Finding the Position of a Falling Object Given Its Acceleration

24. If an object’s downward acceleration is given by y"'(t) = =32t /s°,
find the position function y(t). Assume that the initial velocity is
¥ (0) = —100ft/s and the initial position is ¥(0) = 100,000 feet.

Find the derivative.

25, d T
E{]nlsecx+tanx|] E(lnlsmx-Zi)
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Find the general antiderivative.

25 COs X 16
' d | (2eosx -~ Ve dx
fsinx * ( = :
27. e 28, fe* +3
il
fﬂ'x-??»dx f gx %

29, fx”‘ (x5/* — 4) dx

- [ 5203 (x4 - 3) ax

3' *
: fﬂscx(secxtanx — cotx) dx
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32. sin® x
—dx
1—cosx
33, 1
—dx
1—sinx
34. - 35, :
sin x cos x dx (cos® x — sin® x) dx
36. .
sin® x dx
Page 8 of 127 Uit 3 = Terin 3 = Academic year 2025 72026 biv Mr. Al Abdalla




37. J’ 1 —sin2x
S5iNX —COsXx

dx

38. J‘ 4 T
14 cos2x

3-"]_ Etilt‘.lj:
—dx
f 1—sin®x

40. IEIE-H"IdI
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41. Evaluate :

x® + 4x
B
x4+ 1

42. Find all functions satisfying the given conditions.

X

Challenge

F(x) =sinx —e*
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43. Sketch the graph of two functions f({x) corresponding to the given
graph of v = f'(x). 4

t 1 Ir' i —#
-3 /-2 - I 2 }
4+
44, Show that
-1 -1 —1 s =1
f'ﬁ"dx=tﬂs X+C gnd f-ﬁ-dx=-—sm Xk

Explain why this does not imply that cos™* x = —sin™! x. Find an equation
relating cos™ ' x and sin™'x

Page 13 of 127 Unit 5 = Term 3 - Acadermic year 202353/ 2026 by My, Ali Abdalla




Challenge

45, Evaluate :

f secx dx

46, Determine the position function if the acceleration function is
a(t) = 3sint + 1, the initial velocity is v(0) = 0 and the initial
position is 5(0) = 4.
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47. Find the function f(x) satisfying the given conditions.
a) f'(x) =4cosx ,.f(0)=3

W Y= 12+ 26 =2, =3

o) fr)=5+6t ,f(1)=3, f(=1)=-2
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48. Find a function f(x) such that the point (1, 2) is on the graph of
y = f(x), the slope of the tangent line at (1,2) is 3 and f""(x) = x — L

49, Which of the following graphs shows the solution of the initial value problem

d—}r=2;-:1 y =4 when x =17

\ ¥ ¥
4 (1,4 4
iF g 3
2 2t 2
1 1S i
| == I [ o
—1 0] 1 -1 0| 1 /1 o] 1
ia) (b} (c)

Page 14 of 127 Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026 by e, Ali Abdalla




S0. Find the general antiderivative.

MJ‘ EDSI
sin? x
B!J' 4
dx
V1 —x?

9 j(Ex‘.i + sinx) dx

D) J-(E cO5 X — sinx) dx

E) j Ssec? x dx
! T
) f (3 r:ﬂs:c——)d:r
x
G)

j 2secxtanx dx

f) f (ZI'E +%) dx
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atll N,
LL5.2 Sums and Sigma Notation
11111111k

In general, for any real numbers ay, @»,. .., a,, we have

n

Zﬂ,- =iy iy + T d,

i=1
Write cach of the followmmg without sigma notation sign:

1) 23;—1=

2) ZF“

) De-i=

For questions (4-13): Write each of the following in summation notation

4) 3F+434+53 44453 = z

5) VI+vV2+V3+-+15= Z

6) f2~1+43-1+i4-1+---+m=z

7) 1x2+3x3+3x4+---+99xmﬂ=z

8) 4+8+12+ -+ 400 = Z
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9)

14345+ +101 = z

10)

5+1ﬂ+15+---+2{]5=z

11)

12315+18+4--+312= Z

12)

2+44+8+16+ -+ 4048 = Z

13)

Page 17 ol 137 Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026

by My, Ali Abdalla




1)

2)

3)

4)

6)

7)

8)

?2)

— Sigma notation Rules and properties
forn = 01f a, b and ¢ are real numbers:

i=1
i - nin+1)
S
i=1

nin+ 1)(2Zn+ 1)

(Sum of constants)

(Sum of the first n positive integers)

(Sum of the squares of the

48
Z‘ 6

nln+1)°%
4

first n positive integers).

(Sum of the cubes of the
first n positive integers),

Zn:‘* _nln+1)(6n* +9n? +n - 1)
3 30

ifi _ n*(n+ 1)*(2n?
B 12

— i
grioase— =
- 1—7
18
: il
ar = :

i=1
f i
o

Z{m;idb,}=::2ui + thi

1 L

+ 2n—1)
: e i Geometric series
Irl < 1 Geomelric series

i

For any constants ¢ and d

im]

70 70
14y Y @i-D=
=1 {=1

Use summation rules to compute the sum.

7

2

i=1
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=1 =1

B e 100
16) Z[n2-3n+2}: Z

=1 n=1

20
i kzﬂ{kus;n: + )

18) Z“‘:E i Z

100 100
=1 =1

The Number of terms=n—-k + 1

A, |

if{i) = f(0) + if[t’}

Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026 by e, Ali Abdalla




Computing a Sum of Function Values

19) Sum the values of f(x) =x*+3
evaluatedat x = 0.1, x = 02, .., x = 1.0

20)) Sum the values of f(x) = 3x* —4x + 2
evaluated at x = 1.05, x = 1.15, .= 1.25,...,, x = 295
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21) Compute sums of the form z f(x;) Ax for the given values of x; .
fix)=x*+4x, x=02 04, 06 08, 1.0; Ax=02:n=5

22) Compute sums of the form Z f(x;) Ax for the given values of x; .

f(x)=x+4x ," x=2, 4, 6,.., 100

23) Compute sums of the form Z f(x;) Ax for the given values of x; .
fix)=x*+45x =205, 215, 225, 235,.., 295:Ax=01;n=10
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24) Compute the sum and the Timit of the sum asn = o

A) 3
HEEE)

i=1

Page 22 of 137 Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026

by My, Ali Abdalla




Principle of Mathematical Induction

25) Use mathematical induction to prove that

i‘i _n+1)@n+1)
6

i=1
Forn = 1, we have

as desired. So, the proposition is true for n-= 1. Next, assume that

Z = Induction assumption

for some integer k = 1.
In this case, we have by the induction assumption that for n = k< 1,

n
Se-ge-Tes e
=1 =1
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Translate each into summation notation and then compute the sum
26) The sum of the squares of the first 50 positive integers.

27) The square of the sum of the first 50 positive integers,
28) The sum of the square roots of the first 10 positive integers.

29) The square root of the sum of the first 10 positive integers.

Use summation rules to compute the sum

30) ZI(:‘ -3 +i-3]
(=3

20
31) (i—3)(i+3)
2
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.53 Area
i E I| || :
Aﬁqunnlel that f(x) = 0 and f is continuous =

on the interval [a, b], as in Figure in the right.

« We start by dividing the interval [a,b] "7
into 1t equal pieces, This 1s called a LS5+
regular partition of [a, b]. 1.0

» - The width of each subinterval in the

L

_ 0.5

partition 1s then bn—ﬂ' . which we denote : . : : .

by Ax (meaning a small change n x). ( h
» The points in the partition are denoted by

Xg=@a, X =xg+8x, x=x+Ax ,........ , Xp,=0b
 [n general, X; = xg +idx, for i>=12,...,n

b —qa
Ax =x; — x4 = - , Xg=a
Then

. b—ay .
X =u+1ﬂx=a+( = )I!

— Definition 3.2 ( to find approximation Area )
Let {xg, Xy,--., Xn} be a regular partition of the interval [a, b], with
b—a L : :
Xi— X4 =8x = e for all i. Pick points ¢4, ¢5,..., ¢y, where ¢; 18

any point in the subinterval [x;_4,%;], fori =1,2,...,n
(These are called evaluation points.) The Riemann sum for this
partition and set of evaluation points is

n

Z f[l::',[j Ax Ihe Ricmiann sum

Them the approximation area given by

A= Z!’(L‘;J&r =ﬂfo‘Er¢s] =~ﬁ%ﬂ-i fle)

- Definition 3.1 ( to find exactly Area by limits )

For a function f defined on the interval [a, b]. if [ is continuous on [a, b]
and f(x) = 0 on [ a, b]. the area A under the curve ¥ = f(x) on [a, b] 1s
given by:

A=limA, = llm Zf(-’fi.) Ax

=+ixy
iml
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Computing approximation Area

To approximation the area, we have three methods in this lesson, and we
have other methods n lesson 5-7
To approximate the area under a curve'by using n rectangles on the interval
[a, b] use the following summation.

h—-a
Zf':f.[}ﬁx s Ax=x—x_,=

Where:
l. ¢=x; =a+Ax-i The right-endpoint
2. c=Xxpy=a+t+ix-(i—1) The left-endpoint
3 &= j-(xi_I +x;) =a+ Ax - (E -l} The midpoint
2 2
Exact area given by: : ] o |
f ! i"r:
m " £(6) 8 o

[ = = = ¢ T T s - s T TP OT - TSP - T TE S - F T - s s TPV TR NPT T RW T F s - v

We can find the area under a curve by using several methods, some method
gives us approximate area and other give us exact area. We will summarize
as following.

Area
I . 1
Approximate area Exact arae
| I | 1
rectangles | | Trapezoid| | Simpson limit of The Riemann sum
— The right-endpoint integration

— The left-endpoint

— The midpoint
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1) Approximate the area under the curve y = f(x) = 2x — 2x? on the
mnterval [0, 1] by using 10 rectangles.
A) The right endpoint B) The left endpoint C) The midpoint

Then find the exact area.

Solution:
1-0 i o £ = ) ) 5 o S T =]
AY = T = 0.1
X ] 0110203040506 07]08]009 1
fx;)

The right-tﬁdpnint
The left-endpoint

The mudpoint
— e

c; |0.05|0.15(025|035|045|055|065|0.75|0.85|0.95
fle)

Exact Area:

A= lim Ay = lim > f(c) bx
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2) Use the given function values to estimate the area under the curve using
left-endpoint and right-endpoint evaluation.

X 1.0 111 | 1.2 | 13714 | 15 | 1.6 &7 | 18
f(x) |18 |14 111 |07 | 12|14 | 18| 24 | 2.6
Left-endpoint
Right-endpoint

3) Use the given function values to estimate the area under the curve using lefi-

endpoint and right-endpoint evaluation.

| |oo|o2]|o4]|06]08]10]12]14]16
| fix) 20221614 [ 16]20]22[24]20
Left-endpoint
Right-endpoint
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4) Approximate the area under the curve of the function f(x) = 2x + 3
and x-axis on the interval [1, 5] using n rectangles and the evaluation rules

(a) Left endpomt with n = 20 (b) Midpoint withn = 10
(¢) Right endpoint with n = 14 (d) Exact Area
- h-—a

The Riemann sum: Z flc,) Ax y AX=x - .=
=1

(a) left endpoint with n = 20

i! o 1'1{1'1;- 1)

(b) midpoint with n = 10
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(c) right endpoint with n = 14

(d) Exact Area
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5) Find exact area under the curve of the function f(x) = 4x — x?
and x-axis on the interval [0, 4] by using limits of The Riemann sum.

A=lim A, = lim Z_.F(ci)ﬂx L G=x=a+2i
fI— 00

o =]
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6) Approximate the area under the curve on the given interval using n
rectangles and the evaluation rules
(a) left endpoint (b) midpomt (c) right endpoint.

A) y=+x+2 on[l4] ;n=16

B) y=e2" on [-1,1] : n=16

C) y=cosx on [D,g] =50
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7) In the figure, which area equals

: z i|f2 Ans,
LA |

tim 3 v2({1+ 1)) oo o |

Use right endpoint

1
I]. then &= —.

RLY L e | ||| ITIEE

irerval 2,

Loasiiles

[  ripclat -':.|i|_||-|||r- HE

o -

Mo,

-1
#) In the figure, which area equals ll Z
i=0

Use midpoint
7 2-0 _2
It It
C; =a+(£—§)ﬂx

= |IE;I.= flc; )Ax
i —~
n
1 2
= lim Y |=@i-1) (5)
Ti—ua i n

1
<
= ‘Hin E —»"EE—](—)
i"l—*"-ff"i:l n i

1 T3 (E) Ans.
mn

a|~

let i=k+1when i=1=2k=0

when i =n =2k=n—1

mn—1

A= lim ;.JEI[R+1}—1(E)

T
k=i

=1

A= lim

=0

=
5=

=il

=1

1 2
—V2i+1 ()
n"mZh"E ; (ﬂ

= A4; = lim

On [0, 2]
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In Exercises 9 and 10, use the given graph to estimate the left Riemann
sum for the given interval with the stated number of subdivisions.
9) [1,L5], n=4

10) [0,4], n=4

11) [02], n=4
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L 54

&l [1][[1H1LL
—  Defimition 4.1

The Definite Integral

For any function f defined on [a, b], the defi mtc integral of f from a to b is:

Upper limit pe—

e f f(x) dx = lim Z () Ax

i=1

whenever the limit exists and is the same for every choice of evaluation point,

l:'l. Ezr s

vy €. When the limit exists, we say that f is integrable on [a, b].

Definition

[ rxyde=0 j“ £(x) dx =— L £(x) dx
Constant Multiple

j-: cdx=c(h—a) I: cf(x)dx=¢c J-j flx)dx

Sum and Difference
f h h
L {j'{r} 5 g{.‘r]l] dx = j” fi(x) det Ju g(x) dv
Additivity
b - e e o
["roodes [ fx)de=[" f(x) d
Integrals of Symmetric Functions
If f iseven f(-x)=f(x).then [ f(x)dx=2 [ f(x)dx

If f isodd f(-x)=—f(x), then j f(x)dr=0
Comparison Property

If f(x)=20 fora<x<h,then j- ’ f(x)dx=z0
If f(x)=g(x) for a<x<h,then jh f(x) dx EJ ? g(x) dx

Ifm< f(x)=M for a<x<h,then m{h—a]EIh_f'{x}ﬂ’xEM{h—u]

Properties of Definite Integral
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Rewrite each limit as definite integral form:

1) d
lir.rgu flc;) Ax . [1.4]
2) "
lim Z{z.:f — 3¢; — 2) Ax ,[0,10]
=1
3)

M—

L
lim Z(E cos ¢; — sin¢;) Ax [0, ]
i=1

Rewrite each definite integral as limit form:

4) -
I (x* —3x + 2)dx
0

? J: (1 -:xz) B
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Evaluate the integral by computing the limit of Riemann sums;

1 2
6) f 2x dx 7) J- 2x dx
i 1

=j dx:f!i-ﬂif{{:i] Ax

3 3
2 2
8) L (x? — 3x) dx n 9) fl (x? — 34 dx
= J' dx = r!Er]-;Lﬂ f(c;) Ax
=1
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— Definition 4.2
Suppose that f(x) = 0 on the mterval [a, b] '
and A; is the area bounded between the curve 1
¥ = f(x) and the x-axis for a < x < b. Further, ;/_\
suppose that f(x) < 0 on the interval [b, | and " 1"-\'\

A, is the area bounded between the curve .=
y = f(x) and the x-axis for b < x < ¢. The : by
signed area between y = f(x) and the x-axis for
a=x=cis Ay — A,,and the total area between

¥ = f(x) and the x-axis fora < x < ¢ 15 41 + 4,.

This means signed area is the difference between any areas lying above
the x-axis and any arcas lying below the x-axis, while the total area 1s the

sum of the area bounded between the curve y = f(x) and the x-axis.

[[(x— Ddx=4 - A
=lg-9-la-n=15

(3. 2]

T 7 3 x

3t
|| | (= 6x)dx =4, — A, = ~6.75

Page 38 of 137 Uit 5 = Terin 3 = Acadermic yvear 20025/ 2026 by e, Ali Abdalla




Write the given (total) area as an integral or sum of integrals.
10) The area above the x-axis and below y = 4 — x

2

11) The area above the x-axis and below y = 4x — x*

12) The area below the x-axis and above y = xe — 4

13) The area below the x-axis and above y = x* — 4x

14) The arca between y = sinx andthex-axisfor 0 <x<n

5§

s
I

hd—

:I T t R
.09 T
4 2 4
i+
15) The arca between y = sinx and hst
: b hid
the x-axis for e E R
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— Theorem 4.2
If f and g are integrable on [a, b]. then the following are true.
(i) For any constant ¢ and d .,

b b b
j [c f(x)+dg(x)]dx = t:f flx)dx + dJ‘ glx)dx
(i1) For any ¢ in [a, b].
b c b
f flx)dx = f f(x)d.r+f flx)dx

a a b a c i
() dx = — d : o =
(111) J; flx) dx J;f{x) X {W]Lf X

Integration at point

oo el o s ¢

4
16) Evaluate j f(x)dx , where f(x)isdefined by f(x) = [ 3o ed
; e

1'T) Write the expression as a single integral.

A) Kf{xmﬂ L 00 dx B) J; ) dx — J; f) dx

C) f F) dx + f G dx D) [ jf(:t}dx+ f P
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18) Assume that [ f(x)dx =3 and [ g(x)dx = —2 find

3 3
A) f [F () +g(0)] dx B) | [2f(0) gl ax
1 1
3 3
C) f [f (x) — g(x)] dx D) j [4g(x) — 3f ()] dx
— Theorem 4.3

Suppose that g(x) < f(x) forall x € [a,b] and that f and g are
integrable on [a, b]. Then,

Jj glx) dx = Ef{x}dx

Average Value of a Function

— Average Value of a Function

. 1 - 1 P
f;m=}1ﬂ[b_ﬂ2f(r:i)ﬂx‘ ZHL f(x)dx

=1

19) Compute the average value of f(x) = x% + 2x on the interval [0, 1].
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20) Compute the average value of f(x) = sinx on the interval [0, ]

Squeeze property

Let f any continuous function defined on [a, b] and it has a
minimum m, and a maximum M, on [a, b], so that

b
m(b —a) < f flx)dx < M(h —a)

This inequality used to approximate the value of the integration _[f flx)dx

Use the Integral Mean Value Theorem to estimate the value of the integral:

3” w2

m/3

3cosx® dx

22) /2 .
J e~ * dy
0
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— Theorem 4.4 (Integral Mean Value Theorem)

If f is continuous on [a, b], then there i1s a number ¢ € (a, b) for which

1 ]
fe) = m[ flx) dx

Find a value of ¢ that satisfies the conclusion of the Integral Mean Value
Theorem

23)" rZ 24 X
) IEIE dx (=8) ) (x* — 2x) dx (=—)
(1]

=1

2

25) Find bounds for f xZ e V¥dx
0
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26) Express this limit as an integral;
1 m
lim —

R )

2m

n T

sin—+ sin— + -+ sin—

nm

|

n

27) Show that the value of _f nﬁ V1+sinxdx isbetween m and 27

28) Use the graph to determine whether fﬂz f(x)dx is positive or negative.

k.
F
i | i -
21 [
01,54
i . i i i
L] LWL T "
1 b= 0.5 ‘-l_.ll 1.3 ' i
_'_'_,.,-F"'-'I : _|..q__ \\
il § Al T
¥ 1
; -
L 1.0 A=
T 7 nx4 x‘“‘*\
! / I:'|.{1l--
J i i e i (1.4 ==
L] L] 2 F ] " . x;
g Ll 1 Al [y ot 1
= I S - S
= - 034 BE LD I_ﬁ\\i_n
- UL
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29)_Use a geometric formula to compute the integral:

’l- Sl

!.l

L T P SO T - T |

B

o

|x| dx

B |

— b G e U ER =] ORWD

Ll |

Y

o

2x el

e

@ |

e

v —xtdx

-2 -1 1 i
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30) Graph the function f(x) =4{ 6

3x— 3, 0=x=3

21 =3x,5<x=<8

T

,3<x<5 thenfind [, f(x)dx

i

31) If [ f(x)dx =5 and [ g(x) dx = 3, then all of the following must be

true except:

{A) J’f{ﬂg(.r}tit = 15 (B)
3

T
(D) f [flx) — glx)]dx = 2 (E)

-
T

A [flx) + glx)]dx = 8

3

]

) [ 2 — Flx)ldx = 2

]
:{:}f 2 f(x) dy = 10
|

| 1 2 3 20
32) The expression E(J;+J%+J;—;+...+J;_;)

is a Riemann sum approximation for:

A) flfx.:t
e 8
L AT

1
B) fﬁdx
]

o) 1J'1J‘x‘d

T I T
1 1

D) ﬁnﬁdx
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33) Use the graph to calculate: [ f(x)dx, [} f(x)dx , [ f(x)dx and [, f(x) dx

g AR
J, f(x)dx = area above — aren below ‘ area = 2

ﬂm\j_,z \[\
m i !
I 3 3

N

area =35

34) Let A(x) represent the area bounded by the graph and the horizontal
axis and vertical lines at t = 0 and ¢ = x for the graph shown.
Evaluate A(x) forx = 1,2,3,4, and 5.

35) Use the graph to find

2 jlzf(x) Ty _ 1:/\/_\{{1]
o I

4
ﬂ} J’f[x}dx= -|_I [ ¥ d & ¥R T W L1
(1]

8
C) I 3 flx)dx =
|

2

12
D) J;If'(x)ldx=
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36) Use the graph to find
|.-—1
A) f(x)dx

’
B) f(x] dx =

0) . IFG)ldx =

j £ dx =

37) Let f and g be continuous functions that produce the following definite
integral values. [*f(x)dx=-2, [ f(x)dx=4,[ g(x)dx =8

Find the following: |
A) [, g(x) dx B) [ g(x) dx ©)3 [ ) dx
D) [, f(x) dx E) [°[f ()= g()]dx | F) [[I3f(x) - glx)] dx

G) [If () —gldx | H) |[7IF(x) —g()] dx]

Cannot be determined
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LL5.5 The Fundamental Theorem of Calculus

g1
— Theorem 5.1

Part ]

b
[ 7@ ax = r ) - F@

If f 15 continuous on [a, b] and F(x) is any antiderivative of f(x), then:

Eviluate

3
" f (3x° + 2x) dx
1

dx

T

5) J-EEEJ:-' _EEEE
i

I

2) =
f sin x dx
0

6) 4% 2 2
f (sin® x + cos* x) dx
0

3) r(zz+3)dr
1

FNF

7)
J‘ secxtan x dx
]

1
9 fe"zxdx

=] H

8)
[ sect x dx
o
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Evaluate

£ | U
J. dx J‘ sinxcosxdx
a Vv1-—x2 0
11) 5 12) 2541,
J‘ cos® 2x dx j 1+x?-
i}

—  The Fundamental Theorem of Calculus, Part 11

If f iscontinuous on [a,b] and F(x) = f f(t)dt ,
then F'(x) = f(x) ,on [a,b].

ui{x)

0
u(x)

i

In general: if g(x) = f(t)dt,then g'(x) = f(u(x)) u'(x) or

glix) = % f(t)yde = f(u(x)) u'(x) onla,b]

u(x)

In general; if 8(x) = = f(t)de , on [a,b] then
d u(x)
gl =— { fe)yde = fulx)) u'(x) — f(vx) v'(x)
rix)
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Examples:

13) For f(x) =j (¢*+t—1)dt compute f'(x)
1

1—2
14) For f(x]=j sintdt compute f'(x)

3

2

15) For f(x)=| +t*+2t—4dt compute f'(x)

3x

sinxy

16) For f(x) = Vti 42t —4de  compute f'(x)
ix

I?
17) For the function F(x) = I In(t? + 4)dt find an equation of the
4

tangent line at x = 2.
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o
18) Identify all local extrema of f(x) = f (t*—3t+2) dt
o

19 If f(x)= f J5t2—1dt Find the value of £'(1) and F(1)
1

X
20) If f f(t)dt = x(Inx — 1) Find the value of f(e?).
0

|
21) For f(x) =J'MEF dt compute f'(x)

VZx
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sin~lx
22) For f(x) =J- sintdt where x € (—1,1). Compute f'(x)

X

ginx

23) For f(x) =J‘ v1—t%dt Where x € lﬂg] Show that f'(x) =1

COs X

tan x

24) For f(x) =x+j

‘ 74t Show that f(x) = 2
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& B. 2 C. 4 n.g 6
1 IE
26) L(sz) dx
R =S B. In2 C. 0 D. ~In2 i
4 2 4
X
27) If F{I}=I e t*dt  Then F'(x)
1]
A. 2xe™ B. —2xe™* —%*
- a—xie1
D. o™ —1 Lo
T q
28) 1If f{x]zj; m‘“' Which of the following is FALSE?
A. F(0)=0 B. f(1)>0 C. f(-1)>0

D. f'(1) ==

E. f 1s continuous at forall x = 0
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29} If F and f are continuous functions such that F'(x) = f(x) for all x,

b
then f f(x)dx" 1s

A. F'(a) - F'(b) B. F'(b)—F'(a) C. F(a)—F(h)
D. F(b) - F(a) E. none of the above

. 2
3"] J‘ (I + I}Ex +2x dl'.'
L]

3 3 E
o ed =1 gl -
A, 3 B. C.

s Z

D.e? -1 E. e — ¢

x+1, x =10
COSTTX, x=0

1
31) Given f(x) ={ Then J‘ f(x) dx
-1

1,1 | 11 | {
A. -+-= B. =7 C. i D. = E. —s+n
z
32) f I~
bl
A. -3 B. 1 D. 3 E. non-existent
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33) 1If n i1s a known positive mteger, for what value of k 1s: f xt=tglx =—
1

A0 B. G)ﬁ c. (=) D. 22 E 20

mn

34)If f 1s the continuous, strictly increasing ¥
function on the interval a < x < b as shown
on the night, which of the following must be
true?

-

L JCERe< fibiih =)

~h
1. | f(x)dx = fla)(b—a)

~h
[11. g flx)dx = f(c){b—a) Forsomenumbersc suchthata <c<bh
v
A, lonly B. Ilonly C. Ilonly
D. landIl only E. [ IlandIll

—
35) If f(x)=2x|x+1| find ff[ﬂf] dx
-2
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3oy If f(x) = 2[x + 3] , Where [ ] the greatest integer function.

=

3
Find f(x) dx
-1

P-4 ] s L = =] ) e
L L L i L d i
f T 1 1 § 1 ] 1

Bl
i af
3=

—— F= = ——r—r e —ar = = ==—r— —r——r—

37) By using the table in the right ] FY (x| glx) | g(x)
Find h'(2) if
glx)

hix) = f(t)de

2

ba (=2 | 22| =
-
ok
e
=
|
[

15| -1] 1| 3 |

Let p(t) represent the function of population

Let b(t) represent the birth rate and a(t) represent the death
rate

Rate of change in population is p'(t)

Then p'(t) = b(t) — alt)

The rate of change over one year (12 months) is

fﬂl p'(t)dt
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38) Suppose that, for a particular population of organisms, the birth rate is
given by b(t) = 410 — 0.3t organisms per month and the death rate
is given by a(t) = 390 + 0.2t organisms per month,

A) Explain why J'nlz[b{t] —a(t)] dt represents the net change in
population in the first 12 months,

B) Determine for which values of t it is true that b(t) > a(t).

C) At which times is the population increasing? Decreasing?

D) Determine the time at which the population reaches a maximum.
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39) The area above the x-axis and below y =4 — x*

40) The area below the x-axis and above y = x* — 4x

1-1-1.
1 Al | H
S
42) The area between y = sinx and thex-axisfor0=x < nw
k]
.5
|
LB
1 -
R
u
43) The area between ¥ = sinx
¥
1.5 %
.
0.5
“——| — x
in [ n m 3n owm
2 £ 3 4
-1 + -
=15 TIF
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44) If f costZdt

T

glx) =

B) mx sin{m?x%)
E) cos(m®x?)

A) sin(m?x?)
D) mxcos(m®x?)

then g'(x) =

C) mwcos(m®x?)

45) The graph of f is given, and g is an antiderivative of f,

Ifg(3) = 6. find g(0)

(Al
(E = (14 2)(3) ==(1)(1) = 6 - g(0)
()4 ﬂ Ve

(D)5 g(0) =2

f flx)de= glx)lf = 2(3) — g(0)

46) The graph of f is given, and F(x) is an antiderivative of f

lff flx)dx=75,find F(4) = F(0) .

- e

A) 15 J F(x) dx = F(&) = F(0) :
; 2
B) 7.5 2 4 N
{(x) dx (x)dx = F(4) = F(0}
C) 125 lf”,r +£; \ | T S
D) 18.5 S @+ 3N2)+ 75 =F(4) —F{0) > F() —F{0) =125 |-
: 2 : o —-2=x=0
7 = '
47) Find [ f(x)dx if f(x) {szxl D<x<2
A) 4.507 B) 5.403 () 6.161 D) 10.667

48) If h(x) = f:r(e"“” — 1) dt on (3,6). On which interval(s) is h decreasing?

A) (3.927, 5.498)
D) Always decreasing on (3, 6)

B) (5.498, 6) C){3.4.712)
E) Never decreasing on (3, 6)
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1+f =
J;  WxS+8dx

4% lim
h—=0

(A) O (B) 1 (C) 3 (D) 2v/2 (E) does not exist

. j'xefz dx
50) lim -——
r—1 x°-1

(A) 0O (B) 1 (C) f:;_ (D) e (E) does not exist

51) The graph of g’ , the first derivative of the function g, consists of a
semicircle of radius 2, and two line segments, as shown in the figure below.

If g(0) = 1, what is g(3) ?

Fl.lr|:ﬂ.'.||lu_'.\1'.,-|| |hg:|_'-r ©m v
of calcwdus Part | Garphof g'ix)

h
[ #Crdx = g0b) - e(a)

f g'(x)dx = g(3) — gl0)

12

2 q
[gwar + [gwdr =53 -50)
2
Fireq ‘rjd agearter crgle - Arad of o timgla

r(2)*
4

1
(@) =g@-1

(A)m+1 (Bym+ 2
gl3) = +2 ({Cy2m+1 (D) 2m 4 2

52) Let f be the function given by f(x) = fflfSt — 6t?)dt.
What is the x-coordinate of the point of inflection of the graph of f7?

1 1

£) = B) - C) 0 D) -;-

Page 61 of 127 Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026 by e, Ali Abdalla




Garph of f'{x)

53) The figure above represents the function ' a continuous function. the
derivative of f over the interval [—4, 6] and sausfies f(0) = 4.
The graph of f* consists of three line segments and a semi-circle.

A) Find the value of f(—4).

i ] ]
[ rwa=f@-r-9 = =50 - [ ren
-4 ~4

Fil) = & given Fired of semi—tircle
m(2)*
=1 = 2} =

B) On what interval(s) is [ decreasing and concave up? Justify your answer.
f(x) is decreosing and concave vp e the interval (1,4) becavse f'(x) is
negative and increasing.

) State all x-values where f(x) has a horizontal tangent on the open interval
(—4, 6). Explain whether f has a relative minimum, relative maximum, or
neither at each of those x-values.

tx = 0ond x =4, f(x)hosahorizontal tongent.
Atx = 0, f(x) has a relative makimom becavse ' changes from positive to negative,
Atx =4 f(x) has a relative minimom becavse £ changes from negative to positive,

D) Evaluate [, f"(2x) dx

% S . 1
[ Freva=zreo| =3(r@-ru)=z2-0=1
zZ
E) Critical numbers of the function f(x)
Critical numbers is the x-eoordinates when the graph of £/(x) intersect with x-ovis
and the end points if incloded in its domain,
then the critical numbersare: x=—4, x=0, x=4x=68
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X 0 3 6 9
f(x) 10 ] 5 2
54) Let g(x) be a twice-differentiable function defined by a différentiable

2
function f, such that g(x) = 2x + _[f f(t)dt . Selected values of f(x) are

given in the table above.
A) Use a Left Riemann sum using the subintervals indicated by the table to
approximate g(3).

9
g(3).=2(3) +f flxddx =6+ Ax|[ flx)+ flx))+ f(x;)]
© g3 =6+ 3[ 10 + 8 + 5 ] =75
B) Find g'(3).

xz

g =2x+ | f()de 2 () =2+2x f(x)
:

=g'(3)=2+23)f(9) =2 +6(2)
= g'(3) = 14
C) Using the data in the table, estimate f'(4).
(6)—f(3) “5—8
p =LA
D) Explain why there must be a value of c,on 1 < x < 9 such that f(c) = 4
Since g(x) is twice differentiable, g’ (x) is continuous therefore INT applies. There most
be avalve of ¢, on 1 < x < 9, such that g'(c) = f(c) = 4 becavse f(6) > 4 > f(9).

=—1

55) The graph of the function g , shown in the right figure, has horizontal tangents at x = 4
andx=8.1ff(x) = _{:Eg[t] dt . what is the value of f'(4)?

A) 0 A
iyt | _'_\
: !
(}: oL/ 2] [ 4] |6|\]¢® -
\
3 3 \
DIE graph of g
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i,
L5.6 Integration by Substitution
i ! .|||“||'
In this section, we significantly expand ovr ability to compute antiderivatives by

developing a vseful technigue called integration by substitution.

Integration by substitution consists of the following general steps:

=

Choose a new variable u: a common choiceis the innermost exprassion or “inside”
term of a composition of functions.

Compute du = Ezdx.

Replace all terms in the original integrand with expressions involving u and du.
Evaluate the resulting {u) integral. If you still cannot evaluate the integral, you may
need to try a different choice of 1.

[ Replace each occurrence of u in the antiderivative with the corresponding
axpression in x.

How to choose the correct substitution to be u:
A) Inside brackets like (%2 +1)° use u=x2+1
B) Inside roots like v3x2 4+ 2 use u=3x2+ 2
C) The exponents like: e* *2 use u = x2 + 2
D) The angles like sin(3x*)  use u = 3x*

And maybe other substitution

Evaluate
2 fﬂ(ﬂ +2)199 gy 2 j(sxﬂ}?dx
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3) fx sin x° dx
5) J’sinﬁdx
Vx

7 [ (sin~!x)3

Vi-x?

X

ﬁ] J’ x5 5
14+ x® o

D jxmdx

%) j{E tanx + 4)° sec®x dx
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9) x3 10 (x+1)*
| 7= [

1”] ! dx =) f—l adx - let 144z =
Vx(vx +1) V1+4/x o
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-
|_+."|: PMI=1U :-x:u"

=gy = 2u du

13} f 3 Let 1 +x¥% =y ld'} J‘ 1
—dx ey
Vx4 x :f.r':“n'r=dt| ' ﬁ[l+x} -

4
= dx ==V du

1 1 4 - <. 1 . . 1
'fb'?mw*-'*a “"“fﬁu{i‘““‘“} - | a2
=;J-{*du=%lnu+y =2tan fu+c = 2tan Hyx) + ¢

4
=-iJn|:] +J-:'1-”J +
Challenge
15] 3".,";:1 lLet ,:I."q"'r = = '1':" = ”1
1+4x3 e ="'%I1"'Eda‘f=dlr
= dx = —— gy
dapx

16) jxerzdx 17) J‘(eﬁ)dx

Vx
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r 18) (vl::r_x )d.r 19) (lnf)dx

20) [ exVerT 4 ux 21) f(mswxj )
22} J Let = x® 23]‘ 1+x Foctor tha denominator
e 1= &
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24} 1+ x
f1+:::2

Eﬁ_ tan x
25 jsin3rcusr dx . jl— sm'*.t‘
27) fxz o0t w9 dy 28) J. tan 4x dx
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29) J’In(sm x}

tan x

30} f

cos{In x) o

31) fse::*x v1—2tanx dx

32) f x—1 33) J' X oo .
= dx LET N =X
l+2x—x V1 — xP _
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W Jl+xﬁ

) Ix+?

36) qus{tan 3x)sec® 3x dx 37) J' SR
1+ PR
g
38) fseczxdtanx dx 39) [(1+sinx) i
SEC X
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0 [ 3 i 41) [Vi—sinix
(14 x?)tan"1x f 1 4 sin?

C ‘.-‘mﬁemgf

D [ dr wtuma

1'5 —xﬁ g

Evaluate each definite mtegral:

2 .|=.-|E
43) fﬁ o Tt 44}_{;&1:
1 1
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45) j 1
i

xlnx +x

46) [° t
Lu Top &

‘ET } Inz
)

Et
1+ %

dt

48) inz
|

ot
1+ et

dt
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1 s
49) If J‘ f(x) de=3 Find jal'_'DSI f(sinx) dx
o 0

z2 4
s0y  If f f) de=4 Find f %@dx
1 1 X

3 T
5] Ifj dx =3 Find A =) dx
) 1 [ e ar=3 Fnd 4 [ 7 (5)

In2
B) f e* f(e*) dx
0
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Vx d
Ve+ 10 —x

¥, use a substitution to show

10
52y A) For the integral ,I=f
0

1 10 —x :
that = f dx Use these two representations of [ to evaluate [
0 Vx+410—x
Llet u=10—x =2du=dr Add (1) te{2)
dhenx=0= u=10ond x=10 = u=0 10 =-x a VX
.|+J=J’ '_.-—.I_I'J'1'+Jr ﬁd’x
14 JE ” il m 4 o iD=+ vz a v+ 1h—x
— m— = — U
o WE +410—x gV 10 —u +vu 100 = x ++x 10
The' integration valoe does nok chanoe when replace 2l = [ a——'l,: ix = J 1 dx
o ] '\ll.T + 1“‘ et X W

variable with another variable

0 =% 2 =x|"=10-0
;=I — dx =1}

1) \"1‘:-'—1""'9'? 2 =10= =5
Frome the guestion

10 S5 = v
J= S S L1 - (2 Sl b W

J;I EAVIO % e g’ ¥R EVID =

5 f(x)

B) Generalizeto 1= dx for any positive, then find the

a Jx) + fla=x)

=2 sinx 2 fx)
value of J; sinx 4+ cosx dx and i f{x} 4+ f(5—x) s
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53)  When a patient is undergoing surgery, he is injected with anesthesia,
and after t hours the concentration of anesthetic in the patient’s blood is

2t
Cit) =
W36+ t2)?
Find the average concentration of anesthesia in the blood during the
first eight hours after injection

mg/cm?*

54) The Weather station observed the temperature € in a city after midnight,
so it was found that it can be modeled with as the following;

1
Tt =3 _E(t-s}z C

where t 1s the time after midnight. Find the average temperature in the
city from 10 AM to 3 PM
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55) The function £ is continuous for all real values of x,
A portion of the graph of the fonction f'; /

the derivative of f, on [—2, 8]. |
The graph of f' is shown in the figure
is shown on the right and consists of
a semicircle and two linear pieces.

fiix) +++ === +4+ 4
+ 2, =, " Z) 3

s
|

f(x) —=—= 444 —-==— 000D
T < i

o —
a3y =27 Yos_~27 Y6 R 8

A) Find the x coordinate of each critical point of £ onthe interval [—2, 8]. Classify each

critical point as o local moximum, o local mivimom, or neither for £, Jostify your answers,
Raelative maximom ot 2 = 4 since f' changesfrom (+) to (=)
Relotive mmimum at x = 6 since f' changes from (=) to (4)
B) Find the x coordinate of each point of inflection for the graph off on the open interval
(—2,6). Justify your answer.
Paoint of inflection at x = 0 since f* changes from decreasing to increasing,
Paint of inflection st x = 2 smce ' changes from increasing to decreasing.
I Fiitde -4

C) Find lim 2-——m—. Show the work that leads to your answer,

By direct substitution, Numerator is Iir!l_r:f'{ﬂd! — = j[: fritddt —4=4—-4=10

B dindar covvi

Denominator: lim 3(x —4)2 =3(4—4)* =0 of £* from 2 to 4
T .J"_": / (4] fram the gragh of - f'
By usmg .rnp-vml funce: T aloge ot ¥ = 4
-{H fr[t}f'u- i, f"'[x}—'l] | r"|:_!|_-'.] f-.-.'[:_t'} f"’l:;-d-_] Z ik
lim — = lim [-—1 = lim === = lim = =——= -
x—4  I(x —4)F x—46(x — AP {10/ x-tBx—24 a-4 6 f f 3
1 3
D) Evalvate: A) f {4 - 2x)dx B) | f'(4—2x)dx #) Tryitny
—7 -3
Let u=4—2x = du=—2dx =dx = —?r!u when x=-2 =2u=8 ond whenx=1=2u=2

I ]. ll, ] B 4 T e e T b CHCpisE
[ (4 —2%)dx = ——f F* (1) du =-f F(w) du=lj gl T TN
—2 2Jq 21 2L b
Fired urdey curye I _.lﬁl:-f}ﬂll' - fﬂ?‘} '-jf'(ﬂ'}
&

1(1 1 el
—E(Efz}{a’cu—Eczm:ﬂzns])_ 3 of £* from 2 to 8

E) Let g(x) = f'(zx) - x* find g'(3)

g =" -2 +f()-2x = g'(B)=["(3) 37 +f'(3)2(3)

= g3)=9 f"(3) +6 f(3) W=2)+6(2)==6 = |g'(3)==6

(30 from b graph of [ Fr{E) from tha graph of
PR e

Lia 4
o T B 5
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For you

ahortculs: Integrals of Expressions
Involving (ax + b)

Rule
[ﬂr+h}” | X . (3x =1y
h {j’ - A e s e Ha i
f{m_l_ y Ca(n+1) _[13'1 f o 33)
(ifn = —1) W e el ) i ¢

f{u.r+h} ldy = lll'lI.f.rI +hl+C
a

f{i’- — 2%y 'dx

1 =
=] In |3 =2x]+C

|
= —sin|3 =2x|4+C
5 |
|
fn:'”"‘"f 'E'Jrl.'-l-l'.l O f{_,—u--l”n{__ £-|+.|+L-
. i i =
= gL
f Pl Ilﬂ'qf.-l"- I Eu:l.|+.rr+1,: jl-:,. ¥ +:fT_ | ,-:,_3_1._1+{.
alnc - " (=3mn2)
|
= 2--_|-|_-|-.1.+[--
3In2
: 2 372
® | Vvax+bdx = *j-—*{ﬂ.‘f + b)Yy 4+C
()
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1)

3

)

A
Unit Review Exercises

JHIETTY Pind the antiderivative.
f 4x sec x® tan x% dx 2) f tan x dx
J’d3x+1dx 9) J.E*"(l—e"”’][ix
je*"{l + e*)? dx 6) J-E-:u:E cos x> dx

7) Find a function f(x) satisfying f(x) = e 2% and f(0) = 3.

P
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8) Determine the position function if the velocity is v(t) = —32t + 10 and
the imitial position is. 5(0) = 2.

9} Determine the postiion function il the acceleration is a(t) = 6 with
initial velocity v(0) = 10 and initial position s(0) = 0.

L]
10) Write out all terms and compute E{I“ +3D)

=1
1EKF

11) Use summation rules to compute the sum-of Z[EE +2i) |
i=1

12) Translate into summation notation and compute: the sum of the squares of
the first 12 positive integers.
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i
13) Compute the sum %Z[ﬁ* — i) and the limit of the sum as n approaches oo,
=

14) Use the velocity function to compute the distance traveled in the given time
interval.  v(t) = 20e~t2 ,[D,2]

15) Find the derivative of:

A f(x) = jx(sin t* —2)dt B)
2

flx) =F VtE+1dt
0
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16)

The graph of y = f(x) consists of four-line segments and a semicircle as
shown in the figure above. Evaluate cach definite integral by using geometric
formulas.

8 | foodx
P

B) ff(:-:}dx
2
5

C) jf{x}dx
)
5

D) f f GO dx
g

5
E) f f(lxl) dx
-5
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17) The graph of y = f(x) is shown in the figure above. If A and B are positive
numbers that represent the areas of the shaded regions, what is the value of

J: flx)dx — Eflf(if} dx interms of A and B?

A) -A-F By A+E Cy A—2B DyA—-B

VX

1 +x

18) If f 1s the antiderivative of such that f(1) = 2, then f(3) =

A) 1.845 B) 2.397 C) 2.906 D) 3.234

19) If f'(x) = cos(2x — 1) suchthat f(1) = 2, then f(5) =
A) 1.825 B) 1.338 C) 1.785 D) 5.482

20) If f° f(x+k)dx =8 where k is constant, then [, f(x) dx =
A) B—k B) 8+ k C) 8 D)k -8
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| : B % £ 3 1
21) 1If [ 1s continuous and I] fix)dx=15, find the value of j! X )i

|
32} J- Lm-{ nx) e
(A) L (B) ] (C) sin(e) (D) sinl
s3im | cos |

23) Which of the following limits is equal to J‘f x dx?

(A) hmZ{]+I L

F—

: = 1oy
{(B) Iim 14+=)7
::Iu—:r'-r:;{ ﬂ} il

J..I'l.]

(C) 1|mZn1+—: -

= i

(D) lim Zﬂ ¥ ll-}1 =

40 non

200l 3903\ — aue\ol\ Saogll <cuns
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General Review on Unit 5 Term 3

5
1) f T+ 22 dx 15 equal to
A, 5Inf1+x*)+¢c B. Stanlx+c
C. Stan™ x° D. Sln{i +x*) +¢
2) J- xv4—x%dx isequal to
_ 2332 _ o332
A Qe B, - Lo
3 3
C. 2By D - x4
3) Each of the region A, B and C are bounded by the graph of f(x) and
X-axis has area 3. Find the value of ¥
j [f(x) +2x+ 5]dx . , _
—t & = 0 T
A. 15 B. 18 * oy - K‘xf 4 27
C. 12 D. 21
‘x —4
4) J- — dx [s equal to
g X
A. 2 B. In2+2
C. n2—-2 D, In2
5) F *¥1 v Isequalto
5 2Ll
o X%+ 2x+3 * ?
A, In2 B. —In2
In2 1-In2
C. s D. -
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6)  The average value of i over the interval 0 < x < 2 is

A V2 L
L] _3 - 2
" 3 "3

X
7) Supposeg'(x) <Oforallx >0and F(x)= J‘ tg'(t)dt Which
0
of the following statement 15 FALSE?

x

A. F takes on negative values B. F(x)=xg(x)— j g'(t) dt
o
C. F is continuous forall x > 0 D. F'(x) exists forall x > 0
E. Fisan im:reasiﬂg function.
3) H g—z— = cos 2x ,then y =
A. —%E{}SZI+{‘ B. —%sin2x+c
C. %sinEx%—c D. ésin2 2x + ¢
9)  Which of the following is equal to In 4
A. In3+Inl B. In8~+1In2
4 4 1 4
C. I el dt D. f —dt E. In t dt
1 1 t 1
1 : 0 . ¥
ID] If f E_.T dx ) k th'e“ J- E_I dx ) ‘_ﬁ\.
=1 -1 : , :
A Sk B. 1k N
C. —k D. =2k E. 2k
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1) If y = 107" then T =

A, 1071 (2x)In10 B. 10%°-1(2x)
C. 101 (x*=1) D. 10*"In10 E. 10* ' (x?)In10

12]J'
x-|—1 dx=
1
= B. S
€ 4 D. 2 E. In3
13) If

2
f (x” +k) dx =16 then k=
3

A. 12 B =12
C. 0 D. 4 E. —4

14y 3
jlx—il dx =
0

g =
Z
D. 2 E. 6

A,
C

= MW

13) J-tan 23ty =

1

A. =2lIn|cos2x| + ¢ B. _E |cos 2x| + ¢
C. —2In|cos2x| +¢ D. ;Inlmsle +c
E. —%5&1‘:2 2x + ¢
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16)

3
J:sin 3x dx = %%

z

e

2
B. 3
cC. -2 D, 2 E. 0

17)

Let f be a continuous function on the closed interval [0, 2]

2
if 2 < f(x) < 4 .then the greatest possible value of [ fix)dx =
0

A. O B. 2

C. 4 D. 8

18)

The average value of f(x) = ¥2J/%% + 1 on the closed interval [0,2] is

S i

c. = D. 13
? ZIn( =)
dx\ln 1—x/]
1 1
A, = B. e
C. »—1 D. 1—x
21 JH X5+ B dx
lim =
h—( h
A, 0 B. 1
€. 3 D. 22
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FE” An antiderivative of f(x) T T
_.T
4 f:::x B (1+e*)e™*,
C. .EE: D, Ex+£-.'"‘

x z
22) If the substitution u = i;- is made, the integral J'* 1= (?) s
2 x
2 2 4 2
= il —2
A, J’ du B. du
2 2 % 2
1-~u o=
C. f du D, du
e J, 2u
23) A particle with velocity at any time t given by v(t) = e’ movesina

straight line. How far does the particle move fromt = 0to t = 27

A ec—1 B. e—1

C. 2e D, e?

24) SRR S . all valuas of
The graph of y = —— 1sconcave downward for all values of x
such that
A, x<10 B, x<2
B T D. x>0
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 25) f xdx
~J3xi+5
L
A. %[3x2+5}5+c
1
B. = (3x2+5)i+c¢
3
. %[31‘2+5}E+c

1
D. 2 (3x2+5)i+c

Hadd
TS

20) 3 cos o
o V1+sing
A. —2(v2-1)
B. 242
C. 2(/2-1)
D. 2(2+1)

27) If the function f has a continuous derivative on [0, c] ,
(=
then f fitE)e=
0

A. flc)—-F(0)

B. |f(c)— f(0)|
C. -1
D. f(x)+c
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i

A
C.

H!h—l-l-""

5
28) Forallx > 1,if f(r}=f 7 dt Then f(x) =
1

¥ r*1
29) Forx>0, J- *"J- — dt |dx
x) t

1
A ;3:'1‘1’.7
B, In(lnx)+c¢
C. “":}I + ¢
o
D. —IH{: ]—4— C

10 3 3
30) It j f(x)dxr =4 and flx)dx=7 then f f(x) dx
1 10 1

A. —3
B. O
C. 3
D. 11
31) If thrge equal suhdivisiuns of [_—ﬂl-, _E] are used, f : i dx?
what 1s the trapezoidal approximation of 3 2
A, ~(e* 12621 2e% 1™
B e*+2e’+ 2e%+ 272
C. %(e“ +e*+e+e?)
D et +e?+e?
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32) lim = .?_+JE+...+ _n_]=
n—om 1 n n

|33) If —=tanx then y=

dx

;-tanzx +C
sec’ x + C
In|secx| +C
Injcosx| 4+ C

A,

B
L
D

9% + 1
t*—t*+4t+6
3t —2t+4

t* —t2+9t—20

The acceleration of a particle moving along the x-axis at time ¢ is given
|34) by a(t) = 6t* — 2. If the velocity is 25 when t = 3 and the position is
10 when t = 1, then the position x(t) =

Page 921 127
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If f and g are continuous functions, and if f{x) = 0 for all real e
numbers x , which of the following must be true? &

b b b
L . flx) glx)dx = U; flx) dx) (J; g(x) dx)

(I}

35)

{r [}
0. U{x}+g(x)}dx=ff(x}dx+f g(x) dx

1L me-ﬁx= f:f{x}dx

A. Tonly B. 1 only
C. Il only D. Hand 11 only
E. I ITandIIl

500 500
36) f (13* —11%) dx + (11* — 13%dx
1

Z

A. 14946
B. 34415
C. 46.000
D. 136.364

d’ Xx
37) EJ cos(2mu) du is
0

1
A, Esinx B. cosZnux

1
B 5, COoS 2Tx D. 2mcos2ax
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38) If p is a polynomial of degree n, n = 0, what is the degree of the

x

polynomial @Q(x) = j p(t) dt ?

0

A. n-=1 B. n
C. n+1 D n—=2

A particle moves along the x-axis so that at any time t = 0 the

acceleration of the particle is a(t) = e~*%. Ifatt = 0 the velocity of

39 Sl . O 19 : i :
) the particle is = and its position is o then its position at any time

t>0isx(t) =

1
A. 2 + 4

1.-2t 15
B. S € +3'H_4

C. %e‘“+3t + 4

D. 4e 2 42¢ 42
2 4

xr°=3x
40) Let f(x) =I et dt at what value of x is f(x) a minimum?
=
1
A, 'g"
B. -
£ 2
D. 3

41) If f is continuous on the interval, [a, b] then there exists ¢ such that

b
a<c<b and Jf{x)dx:

e B. (b—a)f'(c)
C. flb)—f(b) D. (b—alf(c)

Pags 94 of 127 Unit 5 = Terim 3 = Acadermic yvear 20025/ 2026 by e, Ali Abdalla




42) If

A.
|

a
a+2b+5 B. 5bh - 5a
7b — 4a D. 7b—5a

i) i]
ff{x}air=ﬂ+2b e f{f{ﬂﬁ}dx:

43) F.,_.,__m
s I—sin’x

A,
B.

D.

Etanx

dx
e+ 1
e—1
e
1

‘44} The average value of cosx on the interval [—3,5] 1s

A,
B.
C.

D.

5ins —sin3

—

5in5 + sin3
B

sin5 —sin3
2

sin5 +sin3

T

e I el o L _
45) The expression EG(J;+J_5-D+ J;+ +J;) 15 4 Riemann sum

approximation for:

A,

B.

|JT
—dx
J; 50
1 1
E'EJ; Wx dx
1
f*ﬂ'dx
0

50
Vx dx

1]

Remember

ff'{r] dx = if{xg} Ax ‘

i=1
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46) The graph of f is shown in the nght 1
figure. If F'(x) = f(x) and , , ,

3
f f(x)dx =23 thenF(3)—F(D) =
1

= ]

¥

4.3

3.3
0.3

1.3

°So® P

47) Attime t = 0, the acceleration of a particle moving on the x-axis is
a(t) =t +sint at t = 0, the velocity of the particle is —2.
For what value t will the velocity of the particle be zero?

A. 102

B. 148
C. 185
D. 3.14
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43} X .“.
Let f(x) =] h(t)dt  where A
h has the graph shown on the =
right. Which of the following .
could be the graph of f ? - D : -
v v
f l
A. B. : ey
a O b c
a U h £ o \\""
v
' v
/—\ $
b / D, \/\
0 =
|ll o h i S i b :
49) 2 [0 EOSL0 T ES 2D
fixy | 3 | 3 | B3 8 | 13
A table of values for a continuous function f is shown above. If four
equal subintervals of [0, 2] are used, which of the following is the
2
trapezoidal approximation of f f(x) dx
0
A, 8
B. 12
C. 16
D. 24
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50) Which of the following are antiderivative of f(x) = sinxcosx?

L PG =302 I p =92 L Py = -2
A. lonly

B. 1lonly

C. Illonly

D. [Tand Il only

E. [IIandIll only

51) The graph of f(x) is shown in
the right figure. \ flx)

X
If glx) =I fle)de  for what /T\

a ] _
value of x does g(x) have a a b E\__/ﬁ! -

maximum? i
A, @ B. b . Itcannot be determined from the
€ D. d " information given.

52) Let g be a continuously differentiable function with g(1) = 6 and

o E(tdt
! = b Sl TR
g'(1) = 3. What is ll_tﬂ e
A. 0 B. 1 E. The limit does not exist.
1
L. 2 D. 2

2
53) If f is the antiderivative of —— such that f(1) = 0, then f(4) =

1+ xb

A. -0.012 B. 0.376

C. 0256 D. 0.629

Foge 98 of 127 Unit 3 = Term 3 = Acadernic vear 20235 /2020 by My, Ali Abdalla




A, —2

B. —2 and 2

cC. 2

D. 0

K
54) What are all values of &k for which f xidx =10
L

53)

The graph of f is shown in the
right figure.

Which of the following could be

the graph of the derivative of [ 7

56)
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numbers x, then _|r13 f(2x)dx =0

A,

2F(6) — 2F(2)

i 1
~F(6) —>F(2)

F(6) — F(2)

1 1
~F(3)-<F(1)

57) The function f(x) is continuous on the closed interval [0, 6] and has
values that are given in the table below,
X 0 | 2 4 6
f(x) 4 Tk 8 12
If three equal subintervals of [0, 6] are used, if jnﬁ flx) dx by
using the trapezoidal method = 52. Find the value of k
A. 6
B. 10
cC. 7
D. 14
58) The graph of a piecewise-linear function f for =1 < x < 4 , is shown
on the right. What is the value of _[jl flx)dx?
A 25
B, 4
= T
C. 55
D. 8
59) If f isa continuous function and if F'(x) = f(x) for all real
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60) Calculate the approximate area of the ¥
shaded region in the figure by the :
trapezoidal rule, using divisions

"1.- E. o
at x = —and x = — ﬁ e
3 3 i )

50 251
A 35 B. o
7 127
e T D. o E.—
61) t (sec) Bl 2|46

a(t) (ft/sec®) 1.5'12|8] 3
The data for the acceleration a(t) of a car from 0 to 6 seconds are
given in the table above. If the velocity at t = 0 is 11 feet per
second, the approximate value of the velocity at t = 6 , computed
using a left-hand Riemann sum with three subintervals of equal
length, is
A. 26ftlsec B, 41 ft/sec C. 30 fifsec D. 37 ft/sec

62) If fx) =g(x)+7 for 3=x <5, then r[f{x} +g(0)] dx =
3

5 5
A, zf ) dx+ 7 D. jg[x}d.r+?
3 3

5 5
B. EJ- glx)dx + 14 E. J glx)dx + 14
3 3

5
4 EJ- a(x)dx + 28
3
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A.
B.

M 0

i
63) If f isalinear functionand 0 < a < b, then j ) dx =
fri

0
ah
2
bh—a
1
bz_ﬂE
z

64) If -Ei" = sinxcos® x and if y = 0 when x :%J
what the value of y when x = 0

A3

B. 0

. —1

-

E. 1

63) Let F (x) be an antiderivative of ':Inlx}j. If F(1) =0, then F(9) = -

A. 0.048

B. 5.827
C. 1640.250
D. 0.144

E. 23.308

66) If flx)= J: ﬁil__..l__i.dt Which of the following is FALSE?

A, f(0)=10

B. f(1)=0

C. f(-1)>0

D. f(1)==

E. f is continuous at forall x = 0
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A.

i o L

67) If FF and f are continuous functions such that F'(x) = f(x) for all x,

B
then jf(x}dx 15
1}

F'(a) - F'(b)
F(b) — F(a)
F'(b) — F'(a)
F(a) — F(b)

none of the above

6 LI

E]-

2
-
el -¢
=

g? =1
2

ed — 1

A.

69) Given f(x)={

x+1, x =1

1
COS X, x =1 Then .Lﬂx:l dx
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[ .
=i
A. =3
B. 2
G 3
D. 1
E. non-existent

i

71) If n is a known positive integer, for what value of k is: f ¥ 1dx =%
1
A, 0
5 5
B. L L
=
e 27
D. ﬁ

2 2—¢
72y i J f(x —¢c) dex =5 Where ¢ is a constant, then f(x) dx=
1

1—E

A, St
B. 5

C. 5—¢
D. c—5
E. =5
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tanx

73) For F(x)==x +j dt  then f'(x) =

o 1+1t2

2

1+ sec®x

sec? x
1+ tanx

1
| #-tan®x

1+

m P 0 oE P

0

| 74) If f is the continuous, strictly increasing

function on the interval @ = x = b as shown
on the right, which of the following must be
true?
b EREE SErE
1. ) f(x)dx < f(b)(b—a) %%
b "
IL f(x)dx > f(a)(b—a) '
Jn 3
p b
Iil. f(x)dx = f(c)(b—a) Forsomenumbersc suchthata<c<b5b
“a

A. lonly

B. II only

C. III only

D. I and II only
E

. L1l and 11
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sinx
73) It fix)= f cost® dt .then f'(x) is equal to
2

X
cos(sin® x) cos x — 2 cos Bx?
sin(sin® x) sinx — 2 sin 8x3
cos(cos® x) cos x — 2 cos x*
cos(sin® x) cos x — cos 8x°

FNwEe

76) Let f be a differentiable function for all real numbers x, and

£x)
F(1) = 4 then the value of Jy 2tdt pengy — a4

:Iri—rﬂ  fn i |
A, 16
B. 8
.
D. 2

77) fl sin x dx =

B. Zx —%EDSEI +C

s K *%mszx +C

D. x'—%mszx +C

ESEEEI
) [ S ax
A x+c
B. ex+c
C. e*+c
D. e+c¢
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79)

50w 3

A
(x)| 8

= e

11.2
11.6
16.2
131

A sensor measures the position f(t) of a particle t microseconds
after a collision as given in the table. Estimate the position of the
particleat t = 8

intervals the function g(x) is decreasing

function f(x), shown on the right, consists of
ive lines segment, which of the following

2
B0) Let g be the function given by g(x) = J‘ f(t)dt The graph of the
-2

A. (=2,4)
B. (3,7) |
C. (4,8) =
D. (3,4)
E]} f 3|112:t' +592|H2.\‘.’ dx
4inx 4 Bedlnx _ Felinx
A. 8In|lx2+5x—7|+¢
ExE anne
B. 4Inlx2+5x—7]|+¢ B W
C. Bln|x2+10x—7|+¢
D. 4ln|x2+10x =7| +¢
6] f(x— Da+ D>
. Injx?—-1]+¢
B. 2In|x*—1|+¢
C. InlJx—1|—xIn|lx+ 1| +¢
D. Injx=1|+¢
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83) J.cnt.r:ix
A. In|sinx| +¢
B. —In|cosx|+ ¢
C. —cscix+c
D. In|secx|+c
x
84 f———dx
) V1 —x2
A, —V1—-x%+¢
B. —%J1—x?+c
Co J1—-x2+¢
D. (1—-x)*+c
EJI'-'
85 —_—
) fezf+1dx
A. Inle*+1|+¢
B. tan '(e*) + ¢
C. tan Y (e**)+¢
D. Injle*+1]+¢
sin? x
86) f——dx
1—cosx
A, x+sinx+c @
g
B. x+cosx+c¢
C. x—=sinx+c¢
D. 1+sinx+c¢
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—lnlx +1|+2tan ' 2x +¢
Injx*+ 1|+ 2tan~"' 2x + ¢

—1n|x +1|—2tan"'2x + ¢

J’x +4:-:
xt + 1
A.
B.
L
D.

4ln|x* + 1|+ 2tan"12x + ¢

Find the function f(x) satisfying the given conditions:
[(x) = 12x% + 2e* f(oy=2, fl0)=3

A, x*+2e*+1

4 x . i
B. x*—2e+1 e
C. x*+2e*+5
D. 8x*+6e*+1

B8)

R

Find a function f(x) such that the point (1,2) ison the graph of
89) v = f(x), the slope of the tangent line at (1,2) is 3
and f'(x)=x-1

1 1 T 7
A, =x3—-x?+-x—--
el 2 S e

e 1l 3 7 7
B. =x" +ox"+-x+-

1 7
C. x3—cx*+-x—-7
2 2

D. x*—x*+x-7

z

gm fe.:r +Inx dx
2
A, e* +¢
2

B. 2e* +¢

1 2
C. se* +c

1.3
D. ;X" +c

Page 109 af 127 Unit 5 - Term 3 - Avademic year 2025/ 2026 by Mr. Ali Abdalla

28 ope




91)

100

Z{i2—3i+z}=

(4|

A. 323000
B. 323400
C. 300400
D. 323200

Wi

—2 (i
o (Y 2(E2)
o\ Ln\n
A. 5
B. 50
C. 500
D. 5000
"573] Use the given function values to estimate the area under the
curve of f(x) using left-endpoint evaluation.
x (10111127113 (14|15|16|1.7([1.8
f(x)|18|14]|1.1|0.7|1.2|14|18|2.4|2.6
50
A5
59
B =
63
C. =
50
> 5
o If f(x)=3x% Find a value of ¢ that satisfies the conclusion of the
) Integral Mean Value Theorem on the interval [0, 2]
2
A, EE
B. —52
-
D. +=
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1
05) The value of f 3x%y 1+ x2dx Is between
i
3 0D=x=1
.E*!.. Eﬂnd 2 “E-:l'i'-' i
B. Dand v3 hEREE 8
l =yl +x==y2
C. land +2 3% = 317 a7 = 3V o
D. % and % J:I Br-dy = .i;..'}:r"x.'ll +xddx= Jrl 342 2 dx
D mib —a) < _.'II iyl 4+ xfdx < M{bh — a) ¥ '|ri_I < J .{.1"'\."'] Fxldy<yZx Illll
0(1-0) = [ 3T+ 20dx < 3vZ(1 - 0) - _
= _|I IVl +x3dy < W7 = j’- SRR
[ r o
96) If f(x)= f (t2 =3t +2) dt Which of the following s true?
o
A. [ has local maximum at x = 2 and local minimumat x = 1
B.  f has local maximum at x = 1 and local mimimum at x = 2
C. f has no local maximum and local minimum at x = 2
D. [ has no local minimum and maximum local at x = 1
| X
o7y If J- f(t)dt = x(lnx — 1) What is the value of f(e?)?
]
A, 2—=In2
B. In2
C. &%
D2
sinx =
98) If flx) =f J1—t2dt Whﬂt‘EDEIEE then f'(x) =
cog x
A. Zsinx
B. sinfx
C. sin®x —cos®x
D. 1
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By using the table in the = Fx) I F(x]" a(x) .g’{x}-]
right Find h'(2) if oz T 1 0=
) 8 1| =5 | =l 3.1 |
h(x) = f(t) dt S s : 7|
2 | |
A. -5
B. 3
1 C- — 15
D. 15

[ . . b4 T .
100) The area between y = sin x and the x-axis for TEX=s W

e
<
BB @siEd
B. V2 SR
c. V2
© o2
p,
"3
101) The area above the x-axis and below y = 4x — x?
A 2
g
1&
=g
32
L. 5
16
D. T
v1—2tanx
mz}f : =
cost x
A, —%{1-2tanxﬁ+c
3
B. %{l—zranx)i+c
3
C. —3(1-2tanx)i+c
1
D. -%{1~2tanx}5+c
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dx=

A. —(1+«.F'] Ve +e
B. -2*{1+1.;":T:]5—2 1+vx+¢
c (1+r)3-4.jf+c

D. —(1+ﬂ + 41 +Vx+c

104) J'“L"”JS. dx =

Secxy
A. B(1+sinx)®+¢

1E{l +sinx)® +¢

i

1 1 .
—+-=s5in°x + ¢
6 6

B
C. icos®x+c
D

105) If rf(x}dx=4 Then J"‘f(x
1 1

6
8
10

SO0 RFp

o

o]

Use the graph to estimate shaded area

Rule withn = 4 8
77

A
77

2

T

106) ( fﬂzf(x} dx ) by using Simpson’s e

A, — el

B el e R
D
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A.
B.
C.
D.

107) Determine the number of steps that will guarantee an accuracy of at

least 10™7 for using each of Simpson’s Rule to approximate f: %{il‘

135
136
137
134

A.

B
C.
D

108) Determine the number of steps that will guarantee an accuracy of at
least 10~7 for using each of Trapezoidal Rule to approximate f: %dx

6708

EiriE Salp®
6709 ; %

135
136

109)

S0 R

Use Trapezoidal Rule to estimate fnz f(x) dx from the given data;

x [0.0]os0]1.00]1.50(2.00
F(x)|4.0]52 |50 |44 |40

31
5
93
10
93
5
186

A,

B
C.
D

110} Use Simpson’s Rule withn = 4 to estimate In 5

73
45
73
30
3

2
73

15
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111}J’ xe*
—— dx =
(1+x)2
A, i +c
L%
B f1+x}l*+c
C. e*In|l+x|+¢c
EI
D 2[1+x}+ﬂ
1+ cosdx
112y I f dx = kcosdx +c¢ thenk =
cotx —tanx
A __1
4
3 B 1
=, 2
Y S
& 4
D. 1
8
4x® + a 4* :
— 4 X t —
113) If j FTEY dx=1In|x*+ 4| +¢c thena
A In4
B. log,e
C. 1
D. 4
Voot x
114y If f,—r:ix=ay"cﬂtx+c then a =
sinx cos x
A 1
B. 1
C. -3z
D. 2
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10% + x10 x

10x® + 10* log, 10
115) j * Be
A. 10% + x°
10% —x*"

[}
C. log.(10* + x'™)
1

D. Torsam

[16) If foﬂjdt=x—kj t f(t)dt ,then f(1) =

o (R S e T

T
j‘i cosx +sinx
L]

117) dx =
V1 +sinZx
i Z
e
21T
B3
+IT
G5
D. n
x2 ¥ <0 1
118) If f(x) =4-1, x =% ° f f(x)dx =
. 0 then 1
5
*og
g
C. ~=
D. nonexistent
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119)

The graph of g . the first derivative ¥
of the function g, consists of a
semicircle of radius 2 and two line
segments, as shown in the right
figure. If g(0) = 1, what 1s the
value of g(3)?
A m+1

B. n+2

C. Z2x1
D. 2m+2

120)

Lel g be a twice differentiable, increasing function of t .If g(0) = 20
and g(10) = 220 ,which of the following must be true on the interval
D<t<10?

A. g'(t) = 0 for some t in the interval.
g'(t) = 20 for some t in the interval.

B
C. g''(t) =0 for some t inthe interval,
D

__g"(t) = 0 for some t in the interval.

121)

dt Forx>1thén f'(2) =

.'L'3
Ir
L 1+Int
1 C. 1

i+In2 1+ In8
12 12

1+In2 D. 1+ In8

122)

5
Which of the following limits 1s equal to J' xtdx?
3

f

A, lim z
T—+aD i

m]l
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d {*
123) If -—(J‘ In(t? + 1) dt) =
dx \ J,
In{x%+ 1)
2x% In(x® + 1)

A
B
C. 2x*In(x*+1)
D

In(x® +1) — In(e®+1)

124) Using the substitution # = 1 + x then I

" 1 d
u

A. .+ 1
i
B. u 2 du

i 2
C. J (uz—u_z) du

1
D, (u- l}f u 2 du

X

Vvl+x

dX is equivalent to

125) x%—4
lin% = is
—
#2 [ cogmt dt

A, 0
B. 2
C. 4
D). non-existent
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126) The function g 1s defined on the
closed interval [—4, 8]. The graph
of g consists of two linear pieces
and a semcirele, as shown in the
right figure. Let f be the function
defined by:

f(x)=3x+ frgir} dt
o
Find the value of f(7) and f'(7)
A fD=24-=. f'(D=6

B. fm=z4+% . f(D =6

C. fM=24-Z | fi(MH=9

s

D. fiN=21-= ,f (D=9

Giraph of g{x)

127) . fa)+7 Use information in question 126
";-ILIEI'E E.ll'-'l-ﬁ = ]
4
A, 5
B.

2
& ==
4
o =3

X 0 | Z 3 4 5 6

fx) | 0 |025|048| 068|084 095 1

128)

A, 2.64
B. 3.64
C. 376
D. 4.64

For the function whose value are given in the table above, fuﬁ f(x)dx

is approximated by a Riemann sum using the value at the midpoint of
each of three intervals of width 2. The approximation is
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129) The graph of ¥ = f(x) 1s shown
in the right figure. If A; and A, are
positive numbers that represent the
areas of the shaded regions, then in
terms of 4, and A5,

L‘f(x} dx — EI:;‘{:] iy =

Jffr
e
-

o e
B. A; +4,
¢ A, —34,
D. A +24,
‘* b Pl _
i a !

I. f(x)>gx)fora<x=h

R

~b
L. J (flx) +glx))de=4

b
1. J (flx) glx)) dx = =5

A. 1only B. Il only
C. Il enly D. II and III only
E. 1.1IandIll

Find the area under the curve f(x) = 3x% on [0,1] , n = 4 using
Simpson’s rule

A, 08
B. 1
C. 6
D. 12

131)
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132) If G(x) is an antiderivative for f(x) and G(2) = —7 then G(4) =
A. f'(4)-7

4
B. f (f(x) - 7) dt
2

4
C. -7 d

+L fx) dt
D. f'(4)

| B8
[33) The function f & contimons and f F) e Whnisthe
i

3
value of f x f(x2=1) dx?
1

-0 Rr @
o L MW

12

Approximate the area under the curve y = x* + 2 fromx = 1tox =

124) 2 using four midpoint rectangles.
A. 4333
B. 4.328
C. 4.719
D. 4.344
T . : 4oV
135) If the substitution u = vx is made, the integral j «ufhdx:
1 X
-16 4
A 2 e¥ du B. Ej e¥ du
1 1
1 rz 2
C. = | e“du D. 2[ e du
e 1
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136)

o

The function f is defmed by f(x) = {i = e

5
What is the value of j flx).di =
1
A. 2 B. 8

C. 6 D. 10

137)

1z
Let f be a function such that g'(x) =f f(2x)dx =10
6

Which of the following must be trug?
24 12

A f(uw)du =5 C. j fuw)du=>5
124 12

B. f(u)du = 20 . flu)du =20
12 &

6
E. L flu)du =5

138)

If LIIE):!J:=
1 b b

A, -E-L f(x)dx C. EJ; f(x)dx
b be®

B. J-f{i:}dx D, f(x)dx

£
139) Let f(x) = f V2 —t2dt . then the real roots of the equation
1

x2=f'"(x)=0 are
1

X Al &4 iﬁ

1
B. iE D. 0,—1and1
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1

140) J‘ (E«Ecﬂsx +ﬁsin x) %

A. 2Jxcosx+C
B. 2yxsinx+C
C. Vxcosx+¢C
D. +xsinx+C

i
141) rlthcL 3(c? —3)Ax on the interval [1, 2] equivalent to
i=1
[-E
A. (3x* —9)dx
/1
&
B. (3x% — 6)dx
=1
2
C. J (3x*)dx
1
2
D. f (3x? + 9Ndx
1

2
142) Let f f(x)dx =12 , and the average value of f(x) on the
i

interval [a,2] is 4. Find the value of a?

A —1
B. 0
C. 1
D 2
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143) If f'(x) =e™ and f(0) =3 then f(x) =

A, 2—e*
B. 4—e™*
C. 4+e™
D. 2+4+e™"

144) ix(]nv'xi + 1)= i

2x
A xi+1
B. 2x

X
C. x*+1
D, x*+1

d x
145) ﬁf J1+t2de
2

8] =]

146) Which of the following gives the bounded of J; 3cosx® dx

T
7

A, -1 EL 3cosx? dx < 0.5
K]

[L8
I"

B. -123< : Jcosx” de <072

i
w|F

T

]
C. —123<| 3cosx*de=1

-

1=

1

D. -123< | 3cosx? dx <05
g

oW
]

Page 138 of 127 Unit 5 = Term -3 = Acadermic vear 2005/ 2026 by Mr. Ali Abdalla



1
147) | ¥yx2=2x+1 dx = ...
{

© 0@

148) 1If f(x) is continuous on —4 < x < 4 Y
and the graph of f(x) consist of five ;

lines segment as shown in the right /\ 14 /\

figure find the average value of T e ¥ & 3 4
f(x) on the average on [—4, 4] \ /
i I
A
3
T
S
C. 16
3
D ==

149) By using Reimann Sum which of the following represent the

5
following integral: fx"f dx
3

A Y (a+d)'3
B. =ifa+ar§
i=1
c. im>(3+3)
. mmY(s+3) 2
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A
B
C.
D

x}+c

3e?* +¢
2t

X

Inx®+c¢

150) fae”"’ﬂ dx=

151)

A,

m e 0w

2

g'(x)

x |—-4|-3[-2|-1]0 |12 g__ﬂ_J

2 |3 0=l 2-1lo]z 2

x=2=2

The derivative g of a function g is continuous and lies exactly two zeros.
Selected value of g’ are given m the table above.
If the domain of g is the set of all real numbers, then g is decreasing on
which of the following intervals?

—2=<x < 2only

—1=x<=1only

x =2 2 only

¥Y=-Z2onlyx=1

A

B.
C.
D

152) Let f and g be continuous functions such that

1[!1
f —g(x)dx =8 and
g 2

3
7
11
15

L0

-

3
What is the value of j (f(x) — gx)) dx
0

|

(f(x) — g(x))dx =2

1o

f(x)dx = 21

Aﬂlj.uqri

) o G Al (Slaases 2l SR L

LY 259315 as il (25T )
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Answers keys

Qi Answer Q# Answer Q# Answer Q# Answer
1 B 2 B 3 A 4 C
3 C e C 7 B 3 2
9 D 10 B 11 A 12 A
13 D 14 B 15 B 16 B
17 D 18 A 19 A 20 L
21 C 22 A 23 A 24 0
25 A 26 C 27 A 28 B
29 C 30 D 31 A 32 B
33 D 34 B 35 B 36 A
37 D 38 C = C 40 B
41 D 42 C 43 B 44 B
45 C 46 A 47 B 48 C
49 B 50 D 51 B 52 L

53 C L A 55 A 56 A
57 B 58 A 59 B 6i) D
6l B 62 B 63 A 64 D
65 B 66 L 67 B 68 D
69 B 70 D 71 D V2 B
73 A 4 E 75 A 76 A
77 A 73 C 79 B a0 A
1 A B2 A 83 B 34 A
85 A B A 87 A 83 C
By B 50 A 91 B 92 A

| 93 C 94 B 593 D 96 B
97 C 98 B 949 A 100 A

101 A 102 B 103 C 104 A
105 B 106 B 107 B 108 A
109 A 110 D 111 B 112 C
113 C 114 A 115 A 116 A
117 B 118 B 119 D 120 D
121 B 122 C 123 2 124 A
125 A 126 C 127 B 128 B
129 B 130 C 131 B 132 B
133 D 134 D 135 B 136 C
137 A 138 B 139 A 140 &
141 A 142 C 143 B 144 B
145 C 146 B 147 D 148 A
149 A 150 A 151 A 152 A
153 154 }55 156
157 |58 159 160
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