Math-101, Section-B, Integral Calculus

Chapter: 1
Notes: Integration is (1) process of summation
(2) antiderivative
Antiderivative
Let us consider the functions: F(x) = x? — 2x + 1 and
f(x) =2x—2
We see that dF(x) % (x> =2x+1)=2x—2
And ff(x)dx = [(2x — 2)dx = x? — 2x [Where is 1 ??7?]

Integrate the Following Expressions:
1 1 sin{(x—a)—(x—b)}
sini{fx—a)sini{x—b)’ ; Hints: sinifbh—a) [sin (x—a) sin (x—b)
2 cosec(x — a)cosec(x — b); Hints: same as 1
1 sin{(x—a)—(x—b)}
" cosifx—a)cositx—b)’ ; Hints: sinith—a) [cosi?ébc—a)cosi?@c—b)]
4.sec(x — a)sec(x — b); Hints: same as 3 [5/39]
5 : :
" cos{fix—5)cosifx—7) ’

cos2x—cos2a (2 coszx—l)—(Z cos? a—1) — 92 (cosx +cosa )(cosx —cosa )

115/37]

6.

COSX —COSQ COSX —COSQ COSX —CoSQ
2—sin2x

1—cos
Ans. —cotx — logsinx

1 COSX 1 cosx +sinx +cosx —sinx

2—2sinxcosx 2 cosx ]

; Hints: [————— = cosec“x — —:
2sin? x sinx

7.

" 14tanx cosx +sinx 2 cosx +sinx

1 coSx — Sinx
( ) Bipul 459

2

sin2x

cosx + sinx

g Lhints: acos*x + bsin*x =z, (b — a)sin2xdx = dz]
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dx . 1 Sin(b — a) d
f cosiffhx — a)cosiffx — b)  sinilb — a) f cosiix — a)cositix — b) X
. Sin{(x —a) — (xxc — b)}

1
— sini(b — a) f cositx — a)cositn — by &X

. 1 Sin(x —a)cos(x — b) — cos(x — a)Sin(x — b) d
~ sinitb — a) f cosiifix — a)cosiifx — b)

. 1 Sin(x — a)cos(x — b)
~ siniith — a) f[{cos(x — a) cos(x — b)}

B {cos(x — a)Sin(x — b)}]dx

cos(x — a) cos(x — b)

— 1 Sin(x — a) Sin(x — b)
~ sinitb — a) f[{cos(x — a)} o {Cos(x — b)}]dx

- sini?é};— a) f[tan(x —a) — tan(b — a)]dx
= sini?é}bl— @ [logsec(x — a) — logsec(b — a)] + ¢

x
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Chapter-2

: -1 [1zx —1 (x
1. (i) [ cos2 cot /1+x , (i) [ cos2 cot /1_x , [x = cos0]

— 1-x H - 1+x
(iii) [ cos2 tan™? /m,(lv)fCOSZtan N b

3 f . dx ; [ 1 _ 1
\/Slnx \/COS 7 x \/Sinx Wm \[Em
coSx coSsx
1 sec?xsec’x sec®x(1+ tan?x)
~ Jtanxcos*x  +tanx Vtanx

3. cos3xv/sinx =/sinx cos’xcosx = Vsinx (1 — sin®x)cosx

[Let sinx = Z]

Vx . ) 2/ 14cosx 2 cos 2%
- 3 = = =
4, W [2D/28/14(i),x = a(sinf) /3],5.V1 + secx — /1_2 e

\/§COS§

1—2 sin 2%

; let tanx = z|

(o8

: [2D/28/15,\/§Sin§ = 7]
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Chapter: 2A
Integrate the Following Expressions:

1. : T, [Hints: Let x = asind |[14/6]

(a®-x?)2
1 1
1 . 2 2
2. — s [Hints: 5 ,ﬁ =-—
Sinx +cosx \/—f(smx +cosx) sinxcos Z+cosxsm 7
1
ﬁCOSEC(X + %)], then applyf cosecxdx = — lOg(COSeCX + COtX)
. d
3. C; SJ,C — |bsinx = z,bcosxdx = dz ,cosxdx = —Z] +10/8
a+b4sin“ x b

CoSX

' (a+bsinx )2
COS X COSXCOS X COSX 1—Sin2 X .
[hl = § ),let sinx = z]; 10/9
3sinx 3sinx Vsinx

2

la + bsinx = z,bcosxdx = dz ,cosxdx = %Z] +11/10
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b. wt,x [logsinx = z,cotxdx = dz |;12/13
logsinx
2 2
7. 2 —[tan® x = z,3 tan’ xsec’x dx = dz ]; 13/17
1+tan© x
x%tan " 1x3 1.3 _ 3x2dx _
8. — 5 ltan™ x" =z =dz];18/29
e*(1+x) X X . .
9. Cosz(xe )[xe =z,e*(1+x)dx = dz]; 20/33
10. m[ Z,T—dz dx = 2/xdz = 2zdz ]; 21/36
11 Sin2x _ ZSmxcost A+ heosx = 7 sol: 2 25

(a+bcosx )2 (a+bcosx) 43

1 .
12. — = csina, b = ccosa
acosx +bsinx
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Chapter 2(B):
Integrate the Following Expressions:

1. e*cosx; [H ints:uv method |[D:16/4]

) tan~ 125 s
1 342

- [Hints: 3tan~" x,, then uv ][17/20)
3.sin” —'[HmtS'Ztan 1, then uv |[17/22()

1+x

4.cos™ — [Hmts 2tan't, thenuv |[17/23]

5, tan™" \/:i + [x = cos§ |[D:17/22]
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6. sin 1 /ax:, [x = atan® 0, tanf = \E then uv |[D:17/20(i)]

xsin 1X

/. =7
g log! (logx)

-1

;[Hints:sin™" x = z,x = sinz then uv |[D:17/18]

;[Hints:log x = z,then uv |[D:17/25]

9. xtan Lx; [Hints: uv then s |[D:37/14]
10. cot™! x ; [Hints: uv then s |[D:37/15]

xsin 1X

V1-—x2
12. tan —1(

11.

[sin~! x = z;][D:39/18]

14+cos6

) [D:43/24)
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Chapter: 2C

1. -1x
Pattern 1. fxz —dx =—tan” ' >
X—a
2.f 2 dx = —LOQE
X—a
3. faz_xzdx —fxz_az dx = —Logm
d .
3 fz—x convert ax® + bx + c into a complete square then
ax“+bx+c

treatitas 1. Or 2.

(px+q)dx (Zax +b)——-|-q
5. [ —= [

X
x2+bx+c ax?+bx+c

(2ax+b) 204 —pb d

— 2a> 7 qa—p X "
f x24bx +C X+ 2q fax2+bx e then treat the 2™ integral as 4.
2 2
a x2+a? X 1 1

Examples: 1. ———- |[= _ 1

P 2(x2+a2) [ 2(x2_|_a2) 2(x2+a2) ) X2+a2]

. xz(x2-|-3) [= 2(X2+3) — 2(X2-|-3) - x2 X2+3]
x%dx (x —az)dx
3, [ [Gloahix

x2—q? x2—q?2

dx dx eXdx eXdx
4[5 a6 s 7 s
x“+7x—18 x“+5x+10 e“X4+2e*+5 esX—2e*+5
eXdx (3x+2)dx (7x—9)dx
8' f 2x X ’ 9 f 2 ’ O f 2 ’
—2e* -3 5x4+42x+3 x“—2x+35
(3x2—1)dx 3(x2—3x+2) 9%x—7
11. f 2 ’ 2 2
x“—=3x+2 x“—3x+2 x“—=3x+2

and so on]
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Chapter :2D
Xyp~X X _

. e
: Sinhx =

1. coshx =

—X

:cosh? x —sinh?x = 1

2. [ sinhxdx = coshx ;3. [ coshxdx = sinhx

L&
1s (‘).[ f(x)

(ﬁ)jm dx=2+T(x) +¢

Itanx dx = — In|cosx| = In|secx]| + ¢

dx=In|f(x)|+¢c

3 Icotxdx:lnlsinx)|+c
= - In|cosec x| + ¢

dx ___1_l X -
7. Ixz_az'?,a Bix+a

,+c [x>a]

8. I\/—g—x—i =sin'1; +c;[a>x]
al-x
xfa-x g
9, [ya?-x? dx=

2*2

10. 'I\]az+;2 dx:gE___“; +7 In[x

‘1‘+c

+\/a!+x‘|+c

4. dx = In|secx + tanx| + ¢ = 2
jsecx | I 11. ‘[\/xz-a2 dngsz -% In| x
T X
=In tan(z+‘2') +C +\/;5Ta-’j+c
d
5. Icosecxdx:ln tan% +c 12, I—;\I—-XT,—,;ﬂnlxﬂ/x’n’ln
dx 1 X dx 5
I 5 famly +e 13. I =In|x+\}x2—a |+¢
a+x2 a ,{7:_ 3

Examples: 1. —_ = 16 + x2 — [28/5];

Wb - = [28/10],7. jﬂ [28/13],

Lt Col Amir
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Chapter: 2E

dx . 7 (px+q)dx
1.fm 2. [Vax? + bx +cdx, 3fm

dx

2 _1
4. [(px + q)Vax? + bx + cdx, 5. f o SR Rt

2 f (ax+b)(\/m)'cx td=z
1

1 1 .
1'\/3x—x2—2 i ( 3)2 2 Vil —4x+3 , 135/711)

3.4 —3x - 2x2 [35/10], 4. v2ax — 2x? , [35/15]

(2x+3)dx 7
4, fm[own] 4, f 3x+5\/2x +x + 2dx, [own]
> f 2+x+

dx )
6. | e TEE [35/17 or, 77/17]

X = ; dx = — [35/16 or,77/16]
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