
WORKSHEET-7

Course title: MAT101E
Content: Integration Techniques, L’Hopital’s Rule and Improper Integrals.

1. Evaluate following limits.

(a) lim
x→0+

x ln(x) = ?

(b) lim
x→0

(
1 + sin2 x

)1/x2

= ?

(c) lim
x→0

(
cos 2x

)3/x2

=?

(d) lim
x→0

(
sinh−1 x

x

)1/x2

= ?

(e) lim
x→∞

[x− (x+ 2)e1/x] = ?

(f) lim
x→∞

(sinh−1 x)1/ log3 x = ?

(g) lim
x→−2

x2 + 4x+ 4

[sin−1(3x+ 6)]2
= ?

(h) lim
x→0+

∫ x

0
t sin−1

√
1− t2 dt

lg2(x+ 1) + x sinπx
= ?

(i) lim
x→∞

tan−1(1/x)

sin(1/x)
= ?

(j) lim
x→0

x

tan−1(1 + x)− π

4

= ?

(k) lim
x→∞

e1/x
2 − 1

2 tan−1 x2 − π
= ?

(l) lim
x→1

sin−1
x− 1

2
cot(x− 1) = ?

(m) lim
x→0+

x
1

4+ln x
= ?

(n) lim
x→∞

x(1− tanhx) = ?

(o) lim
x→∞

(
1 +

1

x

)2x/3

= ?

2. Evaluate following limits.

(a) lim
x→∞

(π/2− y) tan y

(b) lim
x→∞

( ln 2x− ln(x+ 1) )

(c) lim
x→0

∫ x2

0
cos
√
tdt

x2

(d) lim
x→0

x

tan−1(1 + x) − π
4

(e) lim
x→0+

( cot
x

2
)

1
ln 3x

(f) lim
x→(π/2)−

(cosx)cosx

(g) lim
x→0

sinh−1 x− sin−1 x

2x − esinx

(h) lim
x→∞

tanhx− 1

e1/x − 1

(i) lim
x→0−

1

sinx

∫ x

0
tan−1

1

t2
= ?

(j) lim
x→0

1 + x2

x
tan−1 x = ?

(k) lim
x→0

(sinx)sinx = ?

(l) lim
x→0

(1− tanx)cscx = ?
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3. Evaluate following integrals.

(a)
∫ 6− x

(x− 3)(2x+ 5)
dx

(b)
∫
x−1 lnx dx

(c)
∫
x ln(x+ 3) dx

(d)
∫ √9− x2

x2
dx

(e)
∫ 2y4

y3 − y2 + y − 1
dy

(f)
∫ cos2 x dx

1 + sin 2x

(g)
∫ 3
√
x+ 1

x
dx

(h)
∫ sin 6x

1− cos4 3x
dx

(i)
∫ (2x2 + 2x+ 1)dx

(x+ 1)(x2 + x+ 1)

(j)
∫

coshx sinx dx

(k)
∫

sin(lnx) dx

(l)
∫
x2 sinx dx

(m)
∫

sin−1 x dx

(n)
∫ ex dx

(ex − 1) (e3x − 1)

(o)
∫ √

12 + 4x− x2 dx

(p)
∫ dx

(x2 + 1)(x2 + x+ 1)

4. Evaluate following integrals.

(a)
∫ 1

eπ/3

dx

x cos(lnx)

(b)
∫ π/4

π/3

dx

1 + sin x

(c)
∫ π/4

π/3

dx

secx+ tanx

(d)
∫ 9

4

dx√
x (
√
x− 1)

(e)
∫ 1/2

1

x− 4

x2 + x
dx

(f)
∫ −1
0

x3

x2 − 2x+ 1
dx

(g)
∫ 2

3

1

(x2 − 1)2
dx

(h)
∫ 0

1

1

(x2 + 9)
dx

(i)
∫ 1

0

1

(x2 + 3x+ 1)
dx

(j)
∫ 1

e

dx

x
√

1 + (ln x)2

(k)
∫ π/3

π/2

dx

sinx− cosx

(l)
∫

6 sinh(
x

2
− ln 3)dx

(m)
∫

cosh2(5− x)dx

(n)
∫ e

1

dx

x
√

1 + (lnx)2

(o)
∫

(sin 3x cos 2x− cos 3x sin 2x)dx

(p)
∫ π/4

0

1 + sin x

cos2 x
dx

(q)
∫ 2π

0

√
1− cosx

2
dx

(r)
∫ 7dx

(x− 1)
√
x2 − 2x− 48

.

(s)
∫ 1

−1

dx
3√

tan−1 x (1 + x2)

(t)
∫ 1

−1

dx

(1 + cos−1 x)
√

1− x2

(u)
∫ 1

0

1 + sinh
√
x√

x
dx
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5. Evaluate following integrals.

(a)
∫ √

2− 3x
3
√

2− 3x+ 2
dx

(b)
∫ dx

x2
√
x+ 7

dx

(c)
∫
x
√

3− 2x2 dx

(d)
∫ dx

coshx

(e)
∫ √

x2 + 1 dx

(f)
∫ √

x2 − 9 dx

(g)
∫ dx

x2 + 4

(h)
∫ dx

cos3 x

(i)
∫ dx

sin2 x cos3 x

(j)
∫

tan3 x dx

(k)
∫ sinhx dx

2 coshx− sinhx− 1

(l)
∫ 6x− 5

4x+ 7
dx

(m)
∫ dx

2 sinx− cosx+ 5

(n)
∫ dx

sin2 x− 2 cos2 x

(o)
∫ dx√

x2 − 3

(p)
∫ dx

sin2 x

(q)
∫ √

4− 6x− x2 dx

(r)
∫ dx√
−5 + 4x+ x2

(s)
∫
x2e−x dx

(t)
∫ √

1 + x

1− x
dx

(u)
∫

lnx dx

(v)
∫ 2

√
x

√
x

(w)
∫
ex cosx dx

(x)
∫ dx

1 + cosh2 x

(y)
∫ 1 + sinh 3x

cosh2 3x
dx

(z)
∫ 1 + sinh 3x

cosh2 3x
dx

6. Evaluate following integrals.

(a)
∫
x2 lnx dx

(b)
∫
x(lnx)2 dx

(c)
∫ cos2 x dx

1 + sin 2x

(d)
∫

cos(lnx) dx

(e)
∫

sinx ln(cotx) dx

(f)
∫ √

x cosh
√
x dx

(g)
∫
x(tan−1 x)2 dx

(h)
∫ 4 cos 2x

(2− sin2 2x) sin 2x
dx

(i)
∫ (x+ 1)2 tan−1 3x+ 9x3 + x

(9x2 + 1)(x+ 1)2
dx

(j)
∫ 2x3 + x2 + 2x− 1

(x2 + 1)(x2 − 1)
dx

(k)
∫ √1− x2 +

√
1 + x2√

1− x4
dx

(l)
∫ 1

x
√
x6 − 1

dx

(m)
∫ x+ 1

4− x2
dx

(n)
∫ ex√

e2x − 1
dx
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7. Evaluate following integrals.

(a)
∫

(x+ 2)3 lnxdx

(b)
∫
x sec2 xdx

(c)
∫
x5exdx

(d)
∫
z(ln z)2dz

(e)
∫

ln(a2 + x2)dx

(f)
∫

sin(lnx2)dx

(g)
∫ t4 + 9

t4 + 9t2
dt

(h)
∫ x+ 3

2x3 − 8x
dx

(i)
∫ x3dx

x2 + 2x+ 1

(j)
∫ 16x3dx

4x2 − 4x+ 1

(k)
∫ cos ydy

sin2 y + sin y − 6

(l)
∫ x2 + 2

4x5 + 4x3 + x

(m)
∫ √

1 + 9x2 dx

(n)
∫ 6dt

(9t2 + 1)2

(o)
∫ (1− x2)3/2

x6
dx

(p)
∫ ln(4/3)

ln(3/4)

et

1 + e2t
dt

(q)
∫ dt

1 + sin t+ cos t

8. Evaluate following integrals.

(a)
∫ 2

1

1

x
√
x2 − 1

dx

(b)
∫ 1

0

x dx

(x+ 1)2(x2 + 1)

(c)
∫ π

0
x cos 3x dx

(d)
∫ 1/2

−5/2

2x+ 5√
8− 2x− x2

dx

(e)
∫ π/2

−π/2

2 cos θ dθ

1 + (sin θ)2

(f)
∫ 1

0

sin2 (sin−1 x) dx√
1− x2

9. Evaluate following integrals and investigate their divergence.

(a)
∫ ∞
0

dv

(1 + v2)(1 + tan−1 v)

(b)
∫ 1

0

4r√
1− r4

dr

(c)
∫ ∞
−∞

e−|x| dx

(d)
∫ 1

0
(− lnx) dx

10. Which of the following integrals are convergent, which are divergent? Explain your
answer.

(a)
∫ ∞
1

1

ex − 2x
dx

(b)
∫ ∞
0

x2 + 1

x4 + 1
dx

(c)
∫ ∞
2

√
r√

r4 − 1
dr

(d)
∫ 1

0

1√
x lnx

dx

(e)
∫ −1
−∞

1

x2 + 1
dx

(f)
∫ 1

0

2x− sinx

x3
dx

(g)
∫ 1

0

e−
√
x

√
x

dx

(h)
∫ 2

1

1

(x3 − x)1/4
dx

(i)
∫ π/2

0
tanx dx

11. Investigate the convergence of
∫ 1

−1

dx√
|x|

by using the definition of the improper integral.

12. Investigate the convergence of
∫ ∞
2

x

(lnx)3
dx .
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13. Evaluate
∫ ∞
0

tan−1 x

1 + x2
dx .

14. Evaluate
∫ ∞
−∞

dx

3ex + e−x
.

15. Investigate the convergence of
∫ ∞
−1

du

(u+ 5)
√
u+ 1

by evaluating the integral.
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