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Section 7.3:Additional Problems Solutions

For all of these problems we try to match up one of these trig identities for the substitution.

cos2 =1 —sin0 sec2f =1+ tan?6 tan? = sec26 — 1

1. The expression under the square root matches the form of the identity, sec? = 1+tan? 6, except
the constant is a 25. So multiply the identity by 25 to fix the constant.

25sec? = 25 + 25tan? 6

we need 22 = 25tan26 so let z = 5tand and then dx = 5sec? 6 df

/ 3 / (5tan6)? 5sec? df — 5*tan’fsec’d / 51 tan? 0 sec? 0 40
Vaz+25 V25 tan? 0 + 25 V25sec? § 5secd

= /53 tan® O secd df = 125/tan20tan95e<:9 do

Now we want to use the u—sub of u = sec§ with du = tan@secf df so use the identity tan®§ =
sec?§ — 1 to get.

3
=125 /(se029 —1)ftanfsecd do = 125/(u2 —1)du = 125 (Z; - u) +C

=125 <3sec 9—5609) +C

Va2 425
Va2 + 25
From the triangle we see that sec = % *
0
5
3
125 (V% +25 125v22 + 25 1
Answer:_3< m;— ) — x5+ + C or 3(\/w2+2) —25vV22+25+C

2. The expression under the square root matches the form of the identity, sec? § = 1+tan? 6, except
the constant is a 25. So multiply the identity by 16 to fix the constant.

16sec?f = 16 + 16 tan? 6

4 4
we need 2522 = 16tan2 6 so let 5z = 4tanf or x = 5 tan 6§ and then dx = v sec2 0 db

S
1 1 4 —sec” 6
/—dm:/ fsec29d9:/ 5 do
2 2 4 2 5 1 3
#2527 +16 (5 tan 0) 16 tan” 6 + 16 (5) tan2 0v/16 sec2 §
1
_/ sec @ d@z/lsecedﬁz 360529 J0 — ECOSQ@ a0
tan 0 - 4sech —Gtan20 16 sin” 0 16 sin” 6
5 cos2 0
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Now we want to use the u-sub of v = sin 8 with du = cos 6 df. This will give the integral

51 -51 o= -5 1 n
p— —_— u ——
16 u? 16 u 16 sin 6
From the triangl that sin 0 oe
rom the triangle we see that sinf = ———.
V2522 + 16 V25x2 + 16
%o 1 V2522 + 16 5z
sinf 5x 0
4
— V2512 + 1 —V25x2 + 1
Answer: —5 b~ F 6+C—M+C

16 5 N 16z

3. This integral does not have a square root but we can still use the identity, sec?# = 1 + tan? 6.

Let z = tan @ and then dx = sec? 6 df

1 1 sec2 6
7dx:/7sec29d9:/ —/
/ (14 22)2 (1 + tan? 0)2 (sec29 sec 29

:/COSQHdQZ/;<1+COS20) d0:2(0+;sin20)+0

1 1 1 1 1 1
= §0+fsin29+C’: §9+ 1-2sin00089+C’: §0+§sin9c059+0

4
From the triangle we see that sinf = L
z2+1 5
4+ 1
1
and cosf = ———= x
22 +1
0
1
1 1 =z 1 1 1 1
Answer: 5 arctan(z) + IV +C = 5 arctan(zx) + 2711 +C

4. The expression under the square root matches the form of the identity, cos? § = 1 —sin? 6, except
the constant is a 4. So multiply the identity by 4 to fix the constant.

4cos?0 =4 —4sin%6

2 2
we need 922 = 4sin? 6 so let 3z = 2sinf or = = 3 sin 6 and then dx = 3 cos 6 db

2 3 2 2\ 4
/x3\/4—9$2 dxz/(gsin@) \/4—4sin29~§cosﬁ d@z/(g) sin® 0 cos 0vV/4 cos2 0 df

32 2
/—Sln fcos® 0 df = 3l /sin2 0 cos® Osinf do = :—1 (1 — cos? ) cos® fsin @ df
Now we want to use the u-sub of u = cosf with du = —sinf df. This will give the integral
-32 2N 9 -32 4 —32 (1 3 1 5)
=— [(1- du = —— — du=——|= C
a1 (1 —u)u® du = 51 (u? — u*) du s 3% 3 +



Math 152-copyright Joe Kahlig, 21A Page 3

—32 1
=37 <3cos 0 — gcos 9) +C
2
. 4 — 9g2
From the triangle we see that cos = — 3z
0
V4 — 922

+C

Answer:

81 2 5 2

32 [1 (\/4—9302)3 1 (\/4—93:2)5
3 5

5. The expression under the square root matches the form of the identity, tan® § = sec? # — 1, except
the constant is a 9. So multiply the identity by 9 to fix the constant.

9tan26 = 9sec?6 — 9

3 3
we need 422 = 9sec? 0 so let 2z = 3secf or © = 3 sec @ and then dx = 3 sectanf do

VaAzZ — - 2
/ v / 9sec” b — §secﬁtan0 d9—/\/9tan tan 6 df

sec 0

:/3tan29d0:3/se(:2«9—1d0:3(tan9—9)+0

2z
) 4722 -9
From the triangle we see that tan = EEr— 422 — 9
0
3
Vazr? —9 3 3
Answer: 3 (563 — arccos <2> ) + C = V422 — 9 — 3arccos (2 ) +C
T
6. Complete the square so we can rewrite the integral in a form that will work with trig sub.
6r — 2> = —z®>+62
= —1(2% - 62)

—1 (2 — 6z + 3% — 3?)
= —1(22-62+9-9)

= —1((z-3)-9)
= —(x-3)%+9
= 9—(z—3)?

4 4
/de:/(g(xg)z)za/z dz

The expression under the square root matches the form of the identity, cos? § = 1 —sin? 6, except
the constant is a 9. So multiply the identity by 9 to fix the constant.

9cos?f =9 — 9sin? 0
we need (r — 3)%2 = 9sin?6 so let  — 3 = 3sinf or x = 3 + 3sinf and then dx = 3cosf df

4 4 12 cosf
dr = __3cosf df :/7 do
/ O (z—3)2p32 " / 9 — 9sin? )32 ” (9 cos? §)3/2
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- 217250():399 / 9 cos? 9 g sec” § df = 9 tan b+0C
From the triangle we see that tanf = _r=3 ;
Vé6x — 22 z—3
0
9— (z—3)?
or V6x — x2
4 x-3
Answer: g \/ﬁ +C

7. Complete the square so we can rewrite the integral in a form that will work with trig sub.
922 4+ 18z +13 = 9(2® 4 2x) +13
= 9(2?+22+1% —1?) 4+ 13
= 92 +22+1-1)+13
= 9((z+1)*-1)+13
= 9(x+1)2-9+13
= 9(z+1)?+4

1 1
/ dx :/ dx
V922 + 18z + 13 VI(x+1)2+4

The expression under the square root matches the form of the identity, sec? @ = 1+tan? 6, except
the constant is a 4. So multiply the identity by 4 to fix the constant.

4sec?f = 4tan?0 + 4 .
we need 9(z + 1)? = 4tan? 6 so let 3(x + 1) = 2tanf or x = 3 (2tan# — 3) and then

2
dr = 3 sec? 0 do

/ ! / 2 sec 9d9—f 0 g
9(x+1)2+4 \/zm 3 Visec20
2 sec2 6 1
=3/ 5ecd :g/seCG d@zgln]secﬁ—i—tanﬁ\—i-(}’

4+9(x+1)?
From the triangle we see that secf = ézx )
4+9(x+1)?

3(x+1) or v9z2 + 18z + 13
2

and tanf =
3(z+1)

TF9G+17 | 3a+1)

5 3 +C

Answer: = In
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8. Complete the square so we can rewrite the integral in a form that will work with trig sub.
4o —22 -3 = —2?+4x -3
= —1(z% —4z) -3
—1 (22 — 4w+22 —22) -3
—1(2* —4dx+4—-4) -3
= —1((z—-2)%?-4)-3
—(r—2)2+4-3
1—(x—2)?

x? 22
/ (4x — 22 — 3)3/2 dv = / (1— (z—2)2)3/2 dx

Now procede with the trig substitution. The expression 1 — (z — 2)? matches the form of the
identity cos?6 = 1 — sin? 6.
We need (x —2)? =sin?6 so let © — 2 = sinf or x = 2 +sin# and then dx = cos@ df

x? (2 + sin 6)? 4+ 4sin6 +sin? 0
/ (1= (w—22)p = / (0 —smZgysre 0= / (coszgyaz osf

4+ 4sinf + sin246 4+ 4sinf + sin6
:/ cosf d9:/
cos3 6 cos2 6

dé

cos2f  cos20  cos26 cos 6 cos 0

4 4 . . 2 . 1
:/< 4 Asind | sin 0) d9:/<4sec2«9+4sme +tan29) a9
:/<4sec2€+4tanesec0+86029—1) d9:/(5se(:29+4tan95e09—1) do

=5tanf +4secd — 0+ C

1
From the triangle we see that sec = —— 1
Vidr — 22 -3
x—2
2

and tanf = __rte 0

Var — 2?2 -3

1—(z—2)
or Vir —x% -3
5(z+2) 4

Answer:

—arcsin(z — 2) + C
Vdr — 22 -3 Vixr—22-3 ( )



