DEFINITE INTEGRALS

Q.1) = 2-si
1= f_zglog( Smx) dx

2+sin x

Sol.1) I =f_5510g (Z—Sinx) do
2

2+sin x
Y si
Here f(x) =log [=22%]
_ 2-sin(-x)
f(=x) =log [2+sin(—x)]

2+sin x
- 1og(2222)
2—sin x

= —log (%) ........[log (%) = —log (E)]

f(x) =-f(x)
f(x) - odd function
. I =0 Ans ...
Q.2) z

I = [?;sin’xdx
2

Sol.2 z
ol.2) I= [25sin® x dx
2

f(x) = sin®x
f(=x) =sin?(—x) = (—sinx)? =sin’®x = f(x)
~ f(x) — an even function
Wl =2 fogsin2 x dx O £ f_aaf(x) dx =2 foaf(x) dx}
I = %fgl—cos (2x) dx

T

I = [X—M]E

2 o
- -2
I =2 Ans... { sin () = 0}

3 E
Qa3 I = [*xsin*xdx
4

Sol.3 E
ol3) I = [*asin*xdx
4

Clearly f(x) is an even function

» I =2 [#sin*x dx

= 2 [#(sin®x)* dx




— Zf (1 cos(2x)) dx

= EFl + cos?(2x) — 2 cos(2x) dx

1+cos(4x)

= f"1+ — 2 cos (2x) dx

= %foz3 + cos(4x) — 4 cos(2x) dx

-2 sin(Zx)];

sin(4x)

= [3x +

&R

4
1[3m .
=27t 0-— 2] { sin(m) = sin(2m) = 0}
=3z 2 Ans ...
16 2
Q.4) a |a-x
oz
Sol.4) a |a-x
1= o e
rationalize
a a—Xx
I = f_a—az_xzdx
a 1 a X
I = af_a -/, ——dx
X
Let f(1) = == ; 9(0) = ==
1 -X
f=x) = raer ik gi-x) = T
1 —x
[ == 900 = 5>
fG=x) = f(x) ;o gGx) =-gx)
f(x) = even function g(x) = odd function
L ca _ Zfoaf(x) dx : f(x)even
= 2a fo \/de - { Jo f)dx = { 0+ Fx)0dd
— o1 X\
I = 2a (sm a)o
= 2a (sin™1(1) — sin~1(0))
= T
I =2a(3)
I =am ans.
Q.5 _ (T 2x (14 sinx)
) I f—ﬂ 1+cos?x
Sol.5) | | = f” 2x (1+sinx)

- 1+4+cos?x




| = frr 2x+ 2x sin x)
-7 1+cos?x

I=fn 2 gy 42 [T 2IRE g

1+cos?x —T 1+ cos2x
[0 = 5o 9w = 05
fO0 = om0 900 = SEET
fex) =-f@) 5 gCx = 22X = gw)

f(x) = odd function ; g(x) = odd function
V] = 0+4f1'[ x sinx dx

0 1+ cos2x

X

Removal of x (already done)

Do yourself
I = n? ans.
Qs6) | = fozncossx dx
Sol6) | 1 =2["cosSxdx .. {fozaf(x) dx=2[f(x)dx f(2a—x) = f(x)}
I = Zf:cossxdx ....... (1)
I :Zf:cos5(7t—x)dx ....... [foaf(x)dxz foaf(a—x)dx]
I ==-2 f: cos’xdx ... 2) [+ cos(m —x) = —cos x]
1+ @)
21 =0
I =0 Ans...
Qa7) I = %(x3 + x? tan x + sin x — x?) dx
2
Sol.7) u z

I= [Zx3 + x% tan x + sinx dx — [% x* dx
2 2

f(x) = x3 + x%*tanx + sinx g(x) = x?

f(-x) = —x3 — x%*tanx — sinx g(-x) = (=x)? = x2
f(-x) =-(x* + x*tanx + sinx) g(-x) = g(x)

fG=x) =-f(x)

g(x) — even function
~ f(x) — odd function

sl =0-2f2x%dx .. {property-VIi}




- 2(3)

—3

=— ans.
12
Q.8) Evaluation using limitas sum [ = f; 3x —2dx
Sol.8) |Herea = 2,b = 4andnh = 4-2 = 2
I = Illirréh[f(2)+f(2+h)+f(2+2h) ...... f@2+ (n—1h)]
= ;lin%h[(6—2)+(6+3h—2)+ 6+6h—2)+ ......(6+3(n—1)h—2)]
= ’llirr(l)h[4+(4+3h)+(4+6h)+ ...... (4 +3(n—1)h)]
= }llirr(l)h[(4+4+4.....n term) + Bh + 6h + ... 3(n—1)h)]
= lim h[4n +3h(1+2+ ... (n—-1)]
= lim h[4n +3h. )]
h-0 2
= Jim [4n + 3 €200
h—-0 2
Putnh = 2
a1 = lim [8 +X2E)]
h—0 2
_ 3(2)(2)
= 8+ —
I = 14 Ans...
2 4
Check:1 = [} 3x —2dx = [% - 2x]2 = [(24 —8) — (6 — 4)]
=16-2 = 14
N
Q9) |1 = [’ 3x?+2x—5dx
Sol.9) | Herea =-1, b = 2andnh = 3

= Umh[f(=D)+ f(=1+h) + f(~=1+20) + ... f(=1+ (n = D)]

=lim A[(3—2—5) + [3(1 + A% = 2h) =2+ 2h — 5] + [3(1 + 4h> — 4h) - 2 +
4h=5]+ ....[3(1+ (n— D?h? = 2(n — 1)h) =2+ 2(n — 1)h — 5]]

= lim A[(—4) + (3n® = 4h — ) + (12h* =Bh =) + ......(3(n = 1)*h® —

4(n—1)h —4)]

= }llirr}) hl(—4—4—4.... nterms) + (3h2 + 12h2 + ...3(n —1)?h?) + (—4h—8...—4(n—1)h)]

= lim h[-4n+3R*(12+22 ... (n—1DH —4h(1+2+3....(n— 1))]




= lim h[—4n + 37 ZEEDERD g 202D
- h-0 ’ 6 o2

= ’llirr}) —4nh + (nh)(nh_;l)(znh_h) — 2(nh)(nh — h)]

Putnh = 3

C o pe [0 4 @GR _
“ 1 = lim[-12 + QO 2(3)3 - )]

= [-12+ 200 _53)3)]
= —-12+ 27 -18
= =30+ 27
I =-3 Ans ...
Check: | = f_zl 3x2 + 2x — 5dx
= (x3+x2-5x)2,=(8+4—-10)— (-1+1+5)
=2-5=-3 Ans .....

Q.10)

| = f2562x+1 dx

Sol.10)

Here a = 2, b = 5&nh=3
I = }lligéh[f(z)+f(2+h)+f(2+2h)+ v (f2+ (n=DR))]

= lim h[e4+1+e4+2h+1+e4+4h+1+ ______ e4+2(n—1)h+1]
h—0

= lim h[e5 + e2h+5 4 p4h+5 m”ez(n—1)h—15]
h—0

= ESP{iTY(l)h[l 4 2 4 e4h .....ez("‘l)h]

G.P.a=1,r = e?h

— o5 (e”‘)"—l)]
=e ’llllr(l)h[l.< STh T

_ 5 7 eznh_1
=€ }lll_T)Y(l) eZh—l]
eznh_l
=e’limh|l— ... {adjustment}
h-0 & 1o
__eles-1] . _
- e o nh = 3)
h—o\ 2h
_ e(ef-1) v gi (€51 _
=2 s { iﬁ%(x)‘l}

Check: I = f25ezx+1 dx

5

2x+1 1 5 6_1
e e
2






