1. INDEFINITE INTEGRALS & ANTI-DERIVATIVE FUNCTION 1
1 Indefinite Integrals & Anti-derivative Function

Exercise 1 :
Evaluate the following indefinite integrals:

L. /xad:c, a€Q\{-1}, 6. /secxtanxdw
2. /sechdx, 7. /cscxcotxdm
1 1
8. / — — + —)dz,
3. /cscza:dx, rs a?
9. /:c+2+ )de,
4. /tanzxdx,
10. / .
sec T cscm
d. /cotzxdx,

2 Change of variables, Substitution Method

Exercise 2 :
Evaluate the following integrals

1. /x\/x—l— ldx, 6. /sin(?x—i—S)dx,
1
z o
2. /\/ﬁd% cos?(mx)
1
8. | ————d
3. /;daﬁ Vacos? (Vo)
Vwcos? (\x)
9. /xe‘wrzdx,
2+ 3r+6
4. ﬁdl’,
T :
10, /sm(lnx)dx.
T

5. /(x2 + 1)"2zdz,

3 Riemann Sums, Area and the Definite Integral

WerecallthatZk:M7 Zk2 n+1)(2n+1)7 Zkg ( n—i—l)) .

2
k=1
Exercise 3 :



1. Find the value of n such that Z(2k2 —k+1)=147.

k=1

6
2. Find the value of « such that Z (k2 + 3k + 2a) = 130,
k=1

Exercise 4 : .

Express the sum Z k(k + 1) in terms of n.
k=1

Exercise 5 :

Find the following limits.

n

1
L lim — ) (3k—2)

n—+oo N
k=1

n

1
3. lim — ) (3k% — 2k + 1)

n—+oo N
k=1

Exercise 6 :

Find the Riemann sum Rp for the function f defined by f(x) = 3z — 2 on the
interval [—2,2] with respect to the partition P = {—2,0,1,1.5,2} by choosing on
each sub-interval of the partition

1. The left-hand end point wy = x,_1

2. The right-hand end point wy, = xy,

Trp—1+Tk
2

3. The mid-point wy, =

Exercise 7 :
Use the Riemann sum to find the following integrals:

1
1. / (3z + 7)dz,
0

4
2. / (2% + x + 2)dx,
1

2
3. / (62° + 1)dx,
0



4. THE FUNDAMENTAL THEOREM OF CALCULUS

Exercise 8 :

Evaluate the following limits:

1 1 1 k2
li li li — —
n—1>n-|1-ookzn—i—k’ n—lﬁloo;QH—f—k’ n—lgoonznw

n n
: k : n
lim E sin( ,x e R, lim —_, lim E _,
oo n—+00 k n2 + k2 oo n? + k?

lim

n—-+o0o Z \/m n—>+oo n3 Z ]{IQ
lim,, 4 Z — Cos (ﬁj) ;o limy, oo Z RO k2’ lim,, 1 Z in

SlIl

4 The Fundamental Theorem of Calculus

Exercise 9 :
Find the following limits.

Exercise 10 :
Evaluate the following integrals:

1. f(t)dt where f(t) = {;Ts((g f(;gr_% %S

—7/2

2
2. Evaluate the integral / |z — 1| dx.
0

Exercise 11 :
Let I and J the integrals defined by:

us . s
2 sinx 2 cos T
I= —— dr and J = — dx.
o SInx -+ cosx o SInx -+ cosx

1. Prove that I = J, (we can use the substitution t = § — x).
2. Give the value of I + J.

3. Deduce the values of I and J.

Exercise 12 :
Give the value of the following integrals with the indicated change of variable:



% .
1. / S dx, (t=cosx),
0

cos3 x

2 dx
2. — t=a+1
/1 .CE(:L‘S + 1)7 ( "+ )7

Exercise 13 L

If F(z)= ZL’/ cos(t?)dt, find F'(y/7).
N

Exercise 14 :

Compute f'(z) for each f.

secx

9 fa = [ a-eti i@ [ aeete

anx

x

5) f(x):[2(4+t2)gdt, 6) f(x):/ex\/1+4t2dt,

Exercise 15 : ,
Let f be a continuous function on [a,b], b # a and if / f(z)dz = 0. Prove that
there is ¢ € [a, b] such that f(c) = 0. ’

Exercise 16 :
Find the number ¢ that satisfies the conclusion of the Mean Value Theorem for the
following functions

5 Numerical Integration

Exercise 17 :

1. Approximate the integral / V1 +sinzdr using Trapezoidal rule with n = 4
0

and the regular partition.
Give an approximation of the error.



5. NUMERICAL INTEGRATION )

2
2. Approximate the integral / dxr using Simpson’s rule for n = 4 and
0

T
ve+1
n = 8.

Give an approximate of the reminder in each case.

Exercise 18 :
Let f(z) = 2z — 1 and g(z) = z? 4+ 3z — 1 defined on the interval [1,3]. Use the

3
trapezoidal Method for n = 5 to give an approximation of the integrals / f(z)dz
1

3
and / g(x)dx.
1

Exercise 19 :

Let g(z) = 2% + 3z — 1 and h(x) = 23 defined on the interval [1, 3]. Use the Simpson
3

Method for n = 8 to give an approximation of the integrals / (2% + 32 — 1)dz and

1
3
/ 22dx.
1



