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Same textbooks, kleck away

Exercise 7.7

L Rule to evaluate _[ \/Pure Quadratic dx, i.e.,

[ Jax® +b ax.

Apply directly one of these formulae according to form of
integrand:
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a e
’a —x2 +7 sin~ e
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2.J. +a de= X [2, 2 +a—log‘x+\/x2+a2‘.
3'[\/x—ad= / 2—_log‘x+x—a
II. Rule to evaluate _[ JQuadratic dx, i.e., f Jax® +bx +c dx

Step I. Make coefficient of x? unity by taking | @ | common.
Now complete the squares by adding and subtracting

1 2
(§ Coefficient of x) .

1 [ Ja*—* dx =

x
2
x
2
x
2

Now applying one of the above three formulae (according to the
form of the integrand) will give value of required integral.
Integrate the functions in Exercises 1 to 9:

1. \4-x?
Sol. [ 4-2 dx= [2°-4°
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[ J.\/a —x? dx——\/a -x +%Zsm 1x}
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D) 4 —x* + 2 sin 2+c
2. /1 -4x>
Sol. [ {1-4x* dx = [ J12- @207 dx
(2x) —(2x)? + m—l(&)
= 2 1 + C
2 — Coefficient of x in 2x
2
{J. a? - x? dxzx\/aQ—x2+asin_1x}
2 2 a
1 92 1 . _12x X 1
- = «/1—4 +—sin ~ — i 2, = a1
—z[x x 21 1 +c_2./1—4x+4sm 2x + c.
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3. Jx“+4x+6

T

Sol. [ Ja?+4x+6 dx
Coefficient of x? is unity. So let us complete squares by adding

1 : ?
and subtracting (5 Coefficient of xj =22

=[P +ax+4+6-4 de= [ [x+2?+2 dv
[Va+2?+ (27 dx = (1%2) Jex+ 22 + (22
+(\/g)210g‘x+2+m‘ +c
{ J.mdng\/m+%zloglx+ x2+a2|]
_ (x;2) \/m
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+§log|x+2+ W+ 4+4x+2 |+

(x+2)
= Jal+4x+6 +log|x+2+ Jx?+4x+6 | +c.
4. JxZ+4x+1
Sol [Ja?+dx+1 dr= [ Ja®+4x+22+1-4 dx

2
[We have added and subtracted [5 coefficient of xj = 22]




= [ V& +2?-38 do= [ Jx+2?-(B) dx

+2
= (x2 j Vi +2)° - (/3)°
2
_ (f) log |+ 2+l + 27 (B2 | 4 c
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{ J. xz—azdx=g x2—a2—%log|x+ xz—aQI}

=[x;2j %ﬁ:};:I._% bg‘x+2+J§;:1;:I‘+c
[ e +22 (3P =0 +4dx+4-3=a+4x+1]
5. [ J1-dx-a?
Sol. [ 1-4x-2? dv=[-2"-4x+1 dx

Making coefficient of x? unity

= J J-(@?+4x-1) dx

(Note. You can’t take this (—) sign out of this bracket because square
root of — 1 is imaginary)

= [V rax+22-4-1) de= [ -l +2?-5] d
[VB-(x+2? dx = [ JWBP -(x+2? da

x+2 52 x+2
5 J&B)Y2 - (x+2)?2 + (\/;) sin™ ! ( \/5} +e
2
[ I Ja? — x% dx =E\/a2 —x? +OL—sin_:l x}
2 2 a
x+2 5 . . [x+2
2 J1—4x — x2 +2s1n1(\/5)+c

v (B -+22=5—-(%+4+4n)
=5-x22-4—4x =1- 4x — 2]

6. Jx2+dx-5
Sol. [x®+dx-5 dx= [P +4x+2> —4-5 dx
= [Ja+27-9 de= [ Jx+2? -3
=(¥jm_§kg‘x+z+m‘+c

[ _[ Jx2 = a? dx=%«/x2 -d? —%Zloglx+\/x2 —a2l}




x+2 9
=( 2 ] /x2+4x_5 — 5 log ‘x+2+\/x2+4x—5‘ +c
v x+22-32 =22 +4x+4-9=x+4x 5]
7. J1+8x -2

Sol. [J1+3x-a® dv= [ -2 +3x+1 dx
=_[\/—(x2—3x—1) dx
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8. x?+3x
3 2 3 2 3 2 3 2
Sol. [y®+38x dx =J\/x2+3x+(2] —(2] dx = [x+2j —( ] dx
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{ '[ Jx? — a? dx:g’/ﬁ —a? —%Zloglx+\/x2 —a2|}
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9. J1+—
9

Sol. | 1+x—2 dx = | de:jiwdﬁ% [ 2 +38 da
{ x? +32+—log‘x+«/x +32 } +e
{ J.\lx +a? dx_f«/x +a +;loglx+ x? + a2l

* o3 3 2
=5 VX +9+§log|x+ x“+9 | +ec.

1
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Choose the correct answer in Exercises 10 to 11:

10. J. J1+a? dxis equal to

X 1

A) 3 J1+x2 + 3 log ‘(x+\/1+x2) +C
2 2

(B) 3 1+ 2?32 + C (C) —x1+2»)2+C
2

(D)i 1+ 2+*xlog‘x+\/1+x‘+c

Sol. J.\/1+x dx

_I.\/x +1% dx
x 12
E \¢x2+12 + E log | x + ,lx2+]_2|+c
2
J‘«lx2+a2 dx:Z\lx2+a2+azloglx+\/x2+a2l}
x 1
=3 «2+1 + 5 log|x + Jx2+1] + C.
11. J. Jx% -8x +7 dx is equal to
1
W) 5 &-4) Jx*-8x+7 +9log‘x—4+\/x2—8x+7‘ +C
x+4) (x?-8x+7 +910g‘x+4+\/x2-8x+7‘+c
x-4) x2—8x+7—3\/§log‘x—4+\/x2—8x+7‘+c
9
(x-4) (x?-8x+7 ) log‘x—4+\]x2-8x+7 ‘ +C.
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Sol. [\x?-8x+7 dx= [ |x*-8x+42-16+7 dx
= [Ja-9%-9 de= [ J@-4?-3 dx

x-4 32
= 2 ,/(x_4)2_32—510g|x—4+J(x—4)2—32 | + C
2

[ J. xz—anx=g x2—a2—%log|x+ x? — a2l

x—4 9
=( 9 ) Jx2 —8x+7 —Eloglx—4+ Jx2-8x+7 | +C.

v (x—4?-32=x2-8c+16-9=x>—8x + 7]






