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Q-1) Evaluate the following indeterminate integrals, i.e. find the required antiderivatives. Use the
substitution rule. The required substitution in each case is obvious! In each case do not forget
to give your answer as a function of x correctly (1 point). Also in each case do not forget the
integration constant +C (another 1 point). No other partial credits will be assigned!

• A =
∫

1

x2

(
1 +

1

x

)3

dx

• B =
∫

35x4 + 1

(7x5 + x− 2025)8
dx

• C =
∫

dx

cos2 x
√
1 + tan x

• D =
∫

cosx1/3

(x1/3)2
dx

• E =
∫

sec2026 x tanx dx

Grading: (1+1)+(1+1)+(1+1)+(1+1)+(1+1)=10 points

Grader: emre.sahiner@bilkent.edu.tr

Solution:

• A =
∫

1

x2

(
1 +

1

x

)3

dx.

Let u = 1 + 1
x
. Then du = − 1

x2 dx. Hence

A = −
∫

u3 du = −1

4
u4 + C = −

1

4

(
1 +

1

x

)4

+ C .

• B =
∫

35x4 + 1

(7x5 + x− 2025)8
dx.

Let u = 7x5 + x− 2025. Then du = (35x4 + 1) dx. Hence

B =
∫

du

u8
= − 1

7u7
+ C = −

1

7(7x5 + x − 2025)7
+ C .



• C =
∫

dx

cos2 x
√
1 + tan x

=

∫
sec2 x dx√
1 + tan x

.

Let u = 1 + tanx. Then du = sec2 x dx. Hence

C =
∫

du√
u
= 2

√
u+ C = 2

√
1 + tanx + C .

• D =
∫

cosx1/3

(x1/3)2
dx.

Let u = x1/3. Then du = 1
3
x−2/3 dx. Hence

D = 3

∫
cosu du = 3 sinu+ C = 3 sinx1/3 + C .

• E =
∫

sec2026 x tanx dx

Let u = secx. Then du = secx tanx dx. Hence

E =
∫

u2025 du =
1

2026
u2026 + C =

1

2026
sec2026 x + C .


