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Exercise 7

Integrals: Indefinite Integral/Integration by the u-Substitution/Area/Definite Integral/FTC
1. Evaluate the given indefinite integrals (these may require to use the substitution rule).

(a) f % dx Ans: (2/5)$5/2 — 4232 418212 4 ¢

(b) f [e® + 1 —sin(z) + 3sinh(z) + 7% + csc?(z) — sec(z) tan(z)] da
Ans: €* + In|x| + cos(z) + 3 cosh(z) + 72z — cot?(x) — sec(x) + C

) f V2 + 3z dx Ans: %(2+3:c)3/2+C’

(d) f M dx Ans: 2sin(In(z)) + C

f > (1 )3 g Ans: —2—0(1—653”)4/34—0

f 97457 dv Ans: §1In(9+ 42?4+ C

() f 9+4x2 Ans: %tan_l(Qx/B) +C

f 13’;2 dx Ans: sin~ (\%)—1—\/ 3—a24+C

(i) f [sin3(x) cos(x) + SetCQ(“Z)) dx Ans: sin?(z) + 2y/tan(z) + C

() f [tan(mz) + sec(2mx) | dx Ans: —2 In|cos(mz)| + 5 In|sec(27rz) + tan(2mz)|
Hint: To integrate sec(27z), let u = sec(2mz) + tan(27m?)

(k) f [1+x2][7t;n71(m)} dx Ans: In|tan~!(z)| + C

1) f 2031 + 22 dx Ans: (x + 1)5/2 (m + )3/2 +C

(m) f "¢ dx Ans: e +C

2. Determine the function f(z) such that f”(x) = (14 )%, #/(0) =0 and f(0) =

xT 6 x
Ans: f(z) = ( ;:01) —5—%.

3. (Optional) Recall that the area A under the graph of a non-negative function f(z) on a closed
interval [a, b] can be obtained from

A= T}LHQOZf(xZ)Axk,
k=1

where 27 = a + kAx and Az, = Az = b_T“.

(i) Use above equation to find the area A when f(x) =22 +2,a=0and b= 2.

2
(ii) Evaluate fO 22 + 2 dz by using the Fundamental Theorem of Calculus and compare to (i).
Ans: 2
3

4. (a) Find the area between the function f(z) = | — 2| and the x-axis on the interval [0, 2].
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(b) Find the area between the function f(z) = x — 2 and the x-axis on the interval [0, 2].

2 2
(c) Evaluate fO |z — 2| dx and fO x—2dz .

Ans: (a) 2 (b) 2 (¢) 2,2

5. Use the Fundamental Theorem of Calculus (derivative form)to find the indicated derivative.

(a) &[5 [+ In(|sin(t)])] dt

() £ [7 ln( )tan(2t) dt

(C) jism H_td
(@ £ " In(t) dt

6. Evaluate the following definite integrals.

2
a) fl [3x2—2x+1—$%+3%+e‘”] dx

b) ff T da
) ff (260 1 o] de

1
f02 sin?(rx) dx

fO cos(z) + cos® () sin(x) dx

M [ (@it +1el) da

3
g) f02 | cos(x)| dx

2

fO 1t
)fo 5o dt

-2, for <0
7. Let f(z) =
1 for >0

2
. Evaluate f_2 f(z

) do and [ |f(2)] da.

Ans: 22 + In(| sin(x)|)
Ans:—e” In(e®) tan(2e”)

. cos(z)
ANS! — @] T T

Ans: 0

Ans: §+ %ln(2) +e?te
Ans: JIn(4)
Ans: 33 +1n(2)

.1
Ans: ;

Ans:

I

Ans: 1

Ans: 3
Ans: $(In(2) 4+ 1)°

g
Ans: 15

Ans:—3In(|2 — €3))

Ans:—2,6



