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Level — 2 (Numerical Value Type) Daily Tutorial Sheet - 12
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141.(0) Put [—J =t or xln(—J:Int . (1+Inx-Ine)dx =t—dt
e e
1 1)1 1 1
= Inx dx = —dt I:jt+—.—dt:Idt+I—dt =t-—+C
t t)t t? t
X X
X e
I:[—J —[—J +C A=1 B=-1
e X
142.(1.25) 2x% +1 3 1
B ) e
1 3
3 1 3 |x—2| 1 |x—1| x+1)2 (x-2)a
Izj —J‘ dx= —In - —1n +C = In +C
x2 _4 x2 -1 4 |x+2| 2 |x+1| x -1 X +2

1 3
a=—,b=—
2 4
143.(8) Iseczx cosec?x dx

2
.2 2 ) )
SIN™ X +Cos X) q J‘sm"'x + cos? x + 2sin?x cos? x
X =

j cos? x sin? x cos? x sin? x

dx

2

Cos“ X
= J. sec? x +2cosec?x + dx = tanx —2cotx +Icot2x cosec?x dx
sin™ x
cot® x
= tanx —2cotx — +D
144.(1.25) Let cosx =t or cos2x :2t2 -1 and dt = -sinx dx
| :j -
2t2 1
1 3¢ dt 1 2 |ft— | 1 3 |Vz2cosx 1|
=—J‘dt——J‘—= —t- +C=— cosx I
2 222 1 2 |ft+1| a2 |\/§cosx +1|
_ 2_
145.(2) g(x) = -cosax+x% —4x +C 2 _4x+5

9(1) =3

= 3=1+1-4+C = C=5 \/\ /‘\ /\ZCOSX
: g(x) =—cosax +x? —4x +5 /\ \j I

Exactly two solutions .. k=2

146.(60) We have f(x)=(x +1)°

4 4
(x +1) iC = g(x)=(X+1)

Now, jf(x dx _J.(x +1)3dx =

4 54
Hence, g(3)-9g@) = T—T =64-4 =60
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. dx 1 5 X 1 X X
147.(4) f'(x) ; Integrating, f(x)= J'—x =EJ.sec de =E.2.tanE+C =tanE+C
2

- 1+ cosx
2cos E

X T
f0)=3=C=3; f(x):tan5+3;f(5]=4

82l | J_ dx J_)(2oo7+1_)(2oo70I J_[l « 2006 ]d
. = = X = e — X
x(x2007 4 1) x(x2007 1 1) X 14 x2007
In %2007 _ (1 + x 2007 1 5 2007
=Ilnx - In(1+x20°7): ( ) = In +C
2007 2007 |14 x 2007

p+qg+r=6021

149.(22) As Q(x) will be a polynomial of same degree as that of P(x) and the leading coefficient of Q(x) is
P(x)

equal to leading coefficient of T

o Px) .
lim =limk=4 Required =7+ 7 +4 +4 =22

x>0 Q(X) x>

X2009 X2010 1+X2010 1
150.(1) - j dx :j dx :j X —j dx
1+X2010 X +X2011 X +X2011 X +X2011
J_ 2009 . J_ 1 J. 14 %2010 } 00 J.dx | .
= X + X = X = X)=|—=Inx+
1+X2010 X +X2011 X(1+X201o) X
hl)=0 h(x)=Inx = h(E)=Ine=-1
2x +3
151.(5) J' dx
(x2 +3x)(x2 +3x +2)+1

Put x2+3x=t = (2x +3)dx =dt

dt dt 1 1
j ;J. =C- =C- = a=1,b=3,c=1=a+b+c=5
tt+2)+1J (t +1)2 t+1 x2 +3x +1

152.(40.3) J' X(x2009 4 xBO3 4 x401) (21608 | 5402 | 10)/402¢ix

1/402
J‘(Xzoog L+ %803 +X401)(2X2010 4 5x 804 +1Ox402) dx

Put 2x2010 4 5x804 1 10x402 _t ; 4020(x2009 1 803 | x40Lygx — dt
1

—t1
dt 1 — 1 | t402
(x2009 | 803 5 40Lygy - — -~ |t402dt = ———| ———
4020 4020 4020 1
402
403
402 1 402 22 408
__t _ x——t402 = (2x2010 , 55804 | 19x402)402 ;. a =403
4020| 403 | 4020 403 4030
402
1—70052 X se02 X 1
153.(5)  We have j—dx :j dx —7j dx =1 1,
sin’ x cos? x sin’ x sin’ x
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tan x

1 > tan x
I1=J. sec - xdx = +7J‘
Now, sin’ x sin’ x sin® x
U] (m
tan x tan x
(By Parts) = I> =1 =—
sin’ x sin’ x

Where C is a constant of integration
Hence, g(x)=tanx

2

So, g'(x)=sec“x and g“(x):ZSeczxtanx

T

Hence, g‘(0)+g"(4] =1+4=5

cos x dx

'0)=1 and “(n]—4
g = g Z =

154.(12 f 1+x* d
54.(12) (X)—IW X
Take out x2 from the Dr, it will come out as x3
1
X +—
3
j X dx
3/2
(1_ 2
N
1 > > 1
Put — —x“ =t“-2| x+— |dx =2tdt
x2 x3
f00=-[gat="+c-—~ _ic
X)=—|—dt=—+C = +Cy
t3 1-x4
As f(0)=0=C; =0
X 1
Now, j—dx :—sin*1x2+C2
,1—x4 2
But g(0)=0=C, =0
1.1
X)=—sin "X
g(x) 5
H - " " k=12
ence, g|—|=—=— = =
9 J2) 12 «k
155.(2) -1<sin®x <0
[—sinzx]:—loro = sec‘l[—sin2 x]==n as sec‘l(O) is not defined.
Isec‘l[—sinz XJdx =nx +C
f(x) =mnx
[8] 8 8
fl—|=qg—=—
X X X
8 16 8 16
fl—I| =— = |[f|—|[|" = =2
X x3 /)|, 8
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