DCAM classes

Dynamic Classes for Academic Master

7.INTEGRALS

10.

11.

12.

13.

14.

Single Correct Answer Type

d :
fooo — = jsequal to

(1+x)(1+x2)
a) n b) n O d) None of these
[ x sinx sec® x dx is equal to

1
a) > [sec?x —tanx] + ¢ b) > [x sec?x —tanx] + ¢

1 1
c) > [x sec?x + tanx] + ¢ d) > [sec?x + tanx] + ¢
The value of f_oz[x3 +3x2+3x +3+ (x + 1) cos(x + 1] dx is
a) 0 b) 3 Q) 4 d) 1
[+Ve* —1 dxisequal to
a) 2[Ve* —1—tan""WeX — 1] + ¢ b)VeX —1 —tan"WeX —1+¢
c) \/ex +tan‘1\/ex—1+c d)2[Ve* —1+tan"We* —1]| +¢

5 ( .
fe ( +1)2 ) iy is equal to

-1 +1

) (s7)ex e byer (Z20)+c Q) eX(x+ 1)(x—1)+c 9 Noneofthese

x+1 x—1

3m/4 dx .

fn/4 ———isequal to
a) 2 b) —2 0) 1/2 d) —1/2
The value of the definite integral f24(x(3 —x)(4 +x)(6 —x)(10 — x) + sinx) dx equals
a) cos 2 + cos 4 b) cos 2 — cos 4 c) sin2 + sin 4 d) sin 2 — sin 4
IfI = [ e *log(e* + 1)dx, then I equals
a)x+ (e *+1)logle*+1)+C b) x + (e* + 1) log(e* + 1)+ C
c)x—(e*+1)logle*+1)+C d) None of these
If f(x) is monotonic differentiable function on [a, b], then f f(x)dx + f/{((a)) Ix(dx) =
a) bf(a) — af(b) b) bf(b) — af(a) c) fla) +f(b) d) Cannot be found

If Iy = [ cos™xsinnx dx, then 7 14,3 — 413, is equal to
a) constant b) —cos?x + C c) —cos*xcos3x + C d) cos7x —cos4x + C

Ifl = f Hor | SINX| [sinx]dx (where [. ] denotes the greatest integer function), then the value of I is

a) —40 b) 40 c) 20 d) —20
If I = [(v/cotx — vtanx)dx,then Iequals
a)ﬁlog(m—m)+C b)\/flog|sinx+cosx+\/M|+C
c) \/zlog|sinx — cosx +V2sinx cosx| +C d) \/Elog|sin(x + m/4) + V2 sinx cos x| +C
The value of the definite integral f:/z Vtanx dx is
) VZn b) 75 9 2vZn V375
gx)= (fofo...of) (x).

Let f(x) = m forn > 2and g(x) = (fofo ...of ) (x). n times Then, [ x™2 g(x)dx equals
a) ;(1 + x4 ¢

nn—-—1)

1
b) —— 1+ nx™' n+¢
n—1
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

1

n1+%
c)—n(n+1)(1+nx) +c

d) LENCEerCEE
Ry )

1 et 1 .
IfA = fo ﬁ, then fo etlog, (1 + t)dt is equal to

a) 24 b)elog, 2 — A
f% dx,a # nm,n € Z is equal to
Jsin3 xsin(x+a)

a) —2 cosec a(cos @ — tanx sin a)'/? + C
c¢) —2cosec a(cos a + cot x sina)/? + C
f sin 2x

———— dx is equal to
sin 5x sin 3x

a) log sin 3x — logsin5x + ¢

1 1
c) glogsin 3x — 5—10g sin5x + ¢

[—222X__ gx is equal to

b) tan~(tan?x) + ¢

sin* x+cos* x
a) cot™!(tan?x) + ¢

3+2cosx .
I Gracosm? 4Xisequalto
a)( sinx )+ )< 2cosx )+
_ > Vi _2cosx
3cosx+2 3sinx +2

c) A d)elog,2+ 1

b) —2 (cos a + cot xsina)*/? + C
d) —2cosec a(sina + cotx cos a)¥/? + C

1 1
b) §log sin 3x + 5—10g sin5x + ¢

d) 3logsin3x — 5logsin5x + ¢

c) cot™(cot?x) + ¢ d) tan~*(cot? x)

( 2CcoSXx )+
3cosx+ 2 ¢

2sinx
d (—)+
) 3sinx + 2

+c

C

Let f be a non-negative function defined on the interval [0,1]. Iffox ’1 — (f’(t))2 dt = foxf(t) dt,0 <x <

1 and f(O) = 0, then

1

2
b)f()%andf(%)

;

1

If fol cot™'(1—x+x2)dx =

A fol tan~! xdx, then lis equal to

a) 1 b) 2 c)3 d) 4
If @, B (B > a) are the roots of g(x) = ax? + bx + ¢ = 0 and f(x) is an even function, then
(€9)
fﬁﬂis equal to
X (x)
“ JE2), E)
2 _ b d) None of these
a) b b) b% — 4ac 9 |_| )
|2a| a
fsclis: f(xtan 6)dx (Where 0+ ne I) is equal to
tan @ sinf
a) —cosHj f(xsin8)dx b) —tan@f f(x)dx
1 cos 6
tan@ sin 0 tan 6
c) sinf f f(xcos@)dx d) f(x)dx
1 tan 0 sin 6
_ sinx dt
The range of the function f(x) = f | Gzteosxit)S
I E] b) [0, 7] (0,7} d {—E E}
a) ) 4 C) ) ) 2 4 2
Ifx = fcsm “lzdz,y = f\f sinz? dz, then 2 d— is equal to
tant tan t tant tan t2
— b —_— d ——
) 2t ) t2 2 2t2 ) 2t?
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

2
f(x) is a continuous function for all real values of x and satisfies f:“ f(x)dx = %v n € I, then

f_53 f(]x|) dx is equal to

a) 19/2 b) 35/2 c) 17/2 d) None of these
Ifi={ ’:—i dx, then I equals
. x+2 ) x+2
a) Vx + 25 — x + 3sin 7! ——+C b) Vx + 2v5 — x + 7sin 7! ——+C
2 d) None of these
¢) Vx + 2V5 — x + 5sin 7! ——+C

Given I, = fle(log x)™ dx. If I?m + I"‘T'z = ¢, then the values of K and L are

1 1 1 1 mm-2 m
a)l—m'g b)(l—m),g C)l—m' r(n—l) d)m,m—z
Let f(x) = fzx\hd:? and g be the inverse of f. Then the value of g’ (0) is
a)l
b) 17
) V17

d) None of these

The value of fla[x]f’(x)dx, where a > 1,where[x] denotes the greatest integer not exceeding x is

a) af (@) —{f (D) + f(2) + -+ f([aD} b) [alf(a) = {f (D + f(2) + -+ f([a])}
c) [alf(laD = {F (D) + f(2) + -+ + fA} d) af([aD) —{f (1) + f(2) + -+ + fA}
The primitive of the function x |cos x| Wheng < x < 1 is given by
a)cosx+ xsinx +C b) —cosx —xsinx+C c) xsin x —xcos x4+ C d) None of these +C
Letg(x) = f;c f(t)dt, where f is such that% <f@)<1,forte[0,1]and 0 < f(t) < % fort € [1,2]. Then
g(2) satisfies the inequality

3 1 1 3 3 5
a)—ESg(2)<E b)ESg(Z)SE C)§<g(2)£§ d)2<g(2) <4
Let f: R = R be a continuous function and f(x) = f(2x) istrue V x € R.If f(1) = 3, then the value of
f_11 f(f(x))dx is equal to
a) 6 b) 0 c) 3f(3) d) 2f(0)

/In z
The value of the definite integral fo &) cos(e"z)er"2 dx is

a) 1 b) 1 + (sin 1) c) 1 —(sin1) d) (sinl) —1
d .

Iffxz(xT))c(n_l)/" = —[f(X)]l/n + c,then f(X) 1S
a) (1+x™) b)1+4+x™" c) x4+ x7" d) None of these
The value of f;(x —a)3(b — x)*dx is

_ )4 _ 8 a7
2) (b—a) b) (b—a) 9 (b—a) d) None of these

6% 280 73
If f(r) = 2 and fon(f(x) + f"(x))sinx dx = 5, then f(0) is equal to (it is given that f(x) is continuous in
[0, 7])
a) 7 b) 3 c)5 d)1

_ (eS*sinx, for|x| <2 3 .

Iff(x) = {2’ otherwise’then J~, f(x)dx is equal to
a)0 b) 1 c) 2 d)3

2x2%-12xf (x)+f(x)

Ifxf(x) = 3f%(x) + 2,then SR )

dx equals
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40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

1 1 1 1

a b) —————+ C d)——+
oy )V @™ o) ) @™
The value of the definite integral fn/z ﬂ dx is
T
a) 0 mi Q) d) 21
Iff f(x) sinx cos x dx = 2(b2 ln f(x) + ¢, thenf(x) is equal to
) 1 1 ) 1 d) 1
a C
a?sin? x + b%cos? x a?sin? x — b2cos? x azcos x + b2sin? x a?cos? x — b?sin? x
m/2 cos®x _ (/2 sin’x __ (/2142 cos? xsin’x
Ith = f 1+cos? x = fO 1+simzxdx’13 - fO 442 cos? x sin? x dx, then
a) 11 —12 >13 b) 13 >Il :IZ C) Il —12 —13 d) Noneofthese
1\2 121 /1\31 , /1\*1
115 =(3) +(3) 3+ () 7+ () s+ then
4
a)S=In8-2 b)S =In- Q) S=Ind+1 d) None of these
e

If f_41 f(x)dx = 4 and f24(3 — f(x))dx = 7, then the value of fz_lf(x) dxis

a) 2 b) -3 c) =5 d) None of these
The value of f fanx ff; flc/oet * YS! f:tz),
a)o b) 2 1l d) None of these
The number of possible continuous f (x) defined in [0, 1] for which

I, = folf(x)dx =11, = fole(x)dx =a,l; = fol x? f(x)dx = a?,is/are

where x € (g%) is equal to

a1 b) o Q2 )0
4
If flz e*” dx = a, then f: VInx dx is equal to
a)2e*—2e—a b)2e*—e—a c) 2e* —e—2a det—e—a
f% dx is equal to
1 1
a) Eln(tan x)+c b) Eln(tanzx) +c c) o (In(tanx))? + ¢ d) None of these

Let f be integrable over [0, a] for any real value of a. If I; = f:/z cos Of (sin 6 + cos? 6)dO and
I, = f:/z sin20f(sin® + cos? )d@, then

a) Il = _212 b) 11 = 12 C) 211 = 12 d) 11 = _12
The value of the integral flog 52 xe+ ; dx is
a)3+2n b)4—m c2+m d) None of these
f f(x)dxls equal to (where f(2 —a)=f(2+a)VaeR)

2ta d) None of these
a) Zf f(x)dx b) 2 f(x)dx c) 2f f(x)dx

0 2
f ) [1?]2] dx, where [.] denotes the greatest integer function, is equal to
a) —2 b) -1 c) Zero d) None of these
If f(x) = cos(tan™! x), then the value of the integral fol xf" (x)dx is
_ 1 3

N V2 b)3+\/§ c) A1 ———

2 2 22
IfI(m,n) = fol x™ (1 —x)" 1 dx, then (m,n € 1,m,n = 0)

oo xm—l oo xm
D1 = | e i = |
oo xn—l o]
= _— I = —_—

c) I(m,n) Ao dx d) I(m,n) fo a3 omm dx
If ft bx cos 4;_“51“ 2 dx = asj: 2 1, where0 <t < %, then the values of a, b are equal to

Pagel4



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

1
SER! b) —1.4 0) 2,2 d) 2,4
[e**(x + x3 + 2x5)e*” dx is equal to
1 1 1 1
a)zxe"ze"4 +c b)zxze"4 +c c) Eexze"4 +c d)E;\cze"ze"4 +c
fvx (1+ x1/3)4dx is equal to
4 6 4 4 6 4
223 4 X 1176 £13/6 4 = ,5/2 6{ 2/3 _* 1176 . 2 13/6 _ _* 52
{x TR T AT S TR T i 15"
a) 1 b) 1
— ,17/6 — 17/6
+ 17x } +c + 17x } +c
4 6 4 d) None of these
6lx2/3 4 X 1176 £13/6 4 ,5/2
{ TR T AT
c) 1
+ ﬁx”/G} +c
If [ —— \/_ d —| + b,then a is equal to
a) 1/3 b) 2/3 Q) —1/3 d) —2/3
Iff'(x)=f(x)+ fol f(x)dx, given f(0) = 1, then the value of f(log, 2) is
1 5-— 2+
a) b) e 9 e d) None of these
3+e 3—e e—2
dt .
The solution for x of the equation f\/— S 2 1S
d) None of these
a)m b) 2£ c) 2v/2 )
_ l X —1 :
Iff(x) =1+~ J; f(®)dt, then the value of f(e™") is
a)l b) 0 c) —1 d) None of these
The value of [/ 1+x2mx dx is
In x
a)e b)In(1+e) cJe+In(1+e) d)e—In(1+e)
. . a f(x)dx 2a f(x)dx 2 3a f(x)dx
f(x) > 0Vx e Rand is bounded. If lim,,_,, [fo ot FaD Ja o FGaD 26 7G)s F o)

w.tan—1(n—1)anafxdxfx+ f[2n—1a—x]=7/5
(where a < 1), then a is equal to
2 1 14 9
= b) = —_ d)—
a) 7 ) - c) 15 ) "

Let f be a positive function. Let I; = fk xf[x(1—x)]dx, I, = flk_kf[x(l — x)] dx, where 2k — 1 > 0.

1-k
I .

Then 2 is
I

1
a) 2 by °E d) 1
[sin™? (1_2:;2) dx is equal to
a) x tan"x —In |sec(tan™1x)|+c b) x tan~1x +In |sec(tan™1x)|+c
) x tan~1x —In |cos(tan~1x)|+c d) None of these

If I(m,n) = fol t™(1 + t)™ dt, then the expression for I(m,n) in terms of I(m + 1,n+ 1) is

n
a J—
)m+1
b L1(m+1n—1)
)m+1 ’

n

C)m+1+
d)—I(m+1n—1)
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67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

If [ X dx = = then the value of [ " ——2——is
0 (x2+a?) (x2+b2)(x%2+c2) 2(a+b)(b+c)(c+a) 0 (x2+4)(x2+9)

T T T T
a) % b) % C) E d) %

Given a function f: [0, 4] — R is differentiable, then for some «a, § € (0, 2), f04f(t)dt equals to
a) f(a®) + f(B%) b) 2af (a?) + 2Bf (B?)

c) af (b?) + Bf (a?) d) f@)fBf (@) + f(B)]

cos x—cos3x .
———— dxisequal to
1—cos3x

2 3 2
a) gsin‘l(cos:“/2 x)+C b) Esin‘l(cos3/2 x)+C ¢ §cos‘1(cos3/2 x)+C d) None of these

The function f and g are positive and continuous. If f is increasing and g is decreasing, then f01 f)[glx) —

g(1—x)]ax
a) Is always non-positive b) Is always non-negative
c) Can take positive and negative values d) None of these

Iffslinxt2 f(®)dt =1—sinx,Vx€ [O,H/Z],thenf(%) is
1
a)3 b) V3 J . d) None of these

; i3
If fooo S';’x dx = % then fow%dx is equal to

a)m/2 b) /4 c) /6 d) 3m/2
Let f:R - R and g: R = R be continuous functions. Then the value of the integral
/2

_ns2lf ) + f(=20)][g(x) — g(=x)] dx is

a) b) 1 ¢ -1 )0
2t L1 - i
IfS, = [1+ 7 +t57 NPT + -t — m] then lim,,_,., S, is equal to
a) log2 b) log4 c) log8 d) None of these
0 sin?2
Jo S"; = dx must be same as
® gj ® 2 ® (052 d) None of these
sin x cos? x
a) f dx b) <f Jnx dx> ) f s—dx
o X 0o X 0o X
B 3
Iffm avcotx + bvVtan3x + c,then
aJa=-1,b=1/3 b)a=-3,b=2/3 cJa=-2,b=4/3 d) None of these
If I" (x)means log log log ... x,the log being repeated r times then [[xI (x)1%(x)[3(x) ... 1" (x)]~'dx is equal
to
r+1
a) I"1(x) + C b) l +()1c) +c O I'(x) +C d) None of these
x

Let a, b, c be non-zero real numbers such that
1 2
J (1 + cos®x)(ax? + bx + c)dx = f (1 + cos®x)(ax? + bx + c)dx
0 0

Then, the quadratic equationax? + bx + ¢ = 0 has

a) No root in (0, 2) b) At least one root in (0, 2)
c) A double root in (0, 2) d) Two imaginary roots
IfA= f01x50(2 —x)°%dx;B = fol x>%(1 — x)°° dx, which of the following is true?
a) A=2°°B b)A =275B c) A=2100p d)A =2"10B
fTL' x tanx dx iS

0 secx+cosx

w2 w2 3m? w2

a) — b) — c) — d)—

) 4 ) 2 ) 2 ) 3

d :
000 —x3 is equal to
[+ VxZ+1]
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

3 1 3
a) > b) = g-2 d) None of these
8 8 8
IfI, = f:e"(sin x)"dx, then ;—3 is equal to
1
a) 3/5 b) 1/5 1 d)2/5
[X2 dx is equal to

xvx+1

a) 1n|x—\/x2 —1|—tan"lx + ¢ b) ln|x +/x2% - 1| —tan"lx + ¢
c) 1n|x—\/x2 — 1| —seclx +¢ d) ln|x +/x? — 1| —sec lx +¢

If f(x) and g(x) are continuous functions, the
In1/A f (x*/4) [f ()= f(=2)] -
Jinz g Gz gor s0) 1S
a) Dependent on 4 b) A non-zero constant  c¢) Zero d) None of these
J- cosec?x-2005

—oo2005, a4 is equal to

cotx tan x —tanx d) None of these
a) (cos x)2005 te (cos x)2005 tc c) (cos x)2005 te

Ifg(x) = fox cos* t dt, then g(x + m) equals

g(x)
a) g(x) + g(m) b) g(x) — g(m) c) g(x)g(m) )
Let f(x) = min({x}, {—x})Vx €R, where {-} denotes the fractional part of x, then f_lfgo f(x)dx is equal to
a) 50 b) 100 c) 200 d) None of these
2
If f (x) is differentiable and fot x f(x)dx = Ets, then f (%) equals
2 5 c) 1 5
a) - b) —= d) =
)2 ) =5 )2
In a@*/? Inpb”* N
[x a5 T ggzagex ) 4% (Where a, b € R™)is equal to
1 a®*p3* 1 1 1
2X 3% b 1
) ez ¢ b Itk ) Tnah? 2255 Meampe T
1 1 1
c) In(a?*b3*) + k d) In(a?*bh3*) + k

61lna?b3 a?xp3x " 61Ina2b3 a2xp3x

ff{x — 0,4} dx equals (where {x} is a fractional part of x)

a) 13 b) 6.3 ) 1.5 d)7.5
f_oﬂ/3 [COt_l (2 CO:x_l) + cot™? (COS X — %)] dx is equal to

a) %2 b) ”?2 0 %2 Q %
IfI; = f_lfgo (5+2x_2x(i;c(1+ez—4x) andl, = f_lfgoﬁ, then;—;is

a) 2 b)% 01 " _%

. 1
The value of [ sin(re )

0 sin(%)

a) % b) 0 c) T d) 2n

dxis,nel,n=0

dx
(az—b2x2)3/2 4

IfI = then I equals

X X ax d) None of these
————+C b)———+C ———+C
NV = N ey v Vo=
f310[log (x)]dx is equal to (where [.] represents the greatest integer function)
a)9 b)16 —e c) 10 d)10+e
. 1/V3 dx
The value of the integral fo T i must be
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97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

2) T b) T 0 T d) None of these
2V2 42 8v2

cos3 x+cos®x

The value of the integral [ ————— dxis
sin“ x+sin*x
a) sinx — 6 tan~!(sinx) + C b) sinx — 2(sinx)™' + C
c) sinx — 2(sinx)™! — 6tan~(sinx) + C d) sinx — 2(sinx)™! + 5tan~(sinx) + C
If f(x) satisfies the condition of Rolle’s theorem in [1, 2], then flz f'(x)dx is equal to
a)l b) 3 o0 d) None of these
n+r-1
Ify" = n'r—nCH, where n = kr (k is constant), then lim,_,, y is equal to
a) (k—1)log.(1+k)—k b) (k+1)log.(k—1)+k
c) (k+1log.(k—1)—k d)(k—1log.(k—1)+k
The value of | 0271'[2 sin x]dx, where [.] represents the greatest integral function, is
—5m RY/4
a) — b) —m c) — d) —2m
)= ) )2 )
f_33 x8{x1}dx is equal to (where {} is the fractional part of x)
a) 38 b) 37 c) 3° d) None of these
/2 elSin¥l cosyx .
f—n/zm dx is equal to
aJe+1 b)l—e ce—1 d) None of these
d :
Iffm = [f(x)]l/” + C, then f(x)IS
a) (1+x™) b)1+x™" c) x™+x" d) None of these
t
fox % dt, where [.] denotes the greatest integer function, and x € R™, is equal to
1 1 1 1
a) — 200 —1)  b)— 2} ) — ([x] — 23 d) — 203 41
) — (I + ) bl (Ix] +2%) ) — ([x] ) ) (Ix] + 289 +1)
_(r tsintdt n
Iff(x) = J, ﬁmfmo < x <7, then
a) f(07) =-m
2
m T
b) f(=) = —
113 =%
c) f is continuous and differentiable in (Og)
d) f is continuous but not differentiable in (0, g)
[e9) T 1 .
Jo (m — m) log x dx is equal to
a) —gln n b) 0 0 g In?2 d) None of these
secx dx .
f\/m 1S equal to
secA i
a) 7 Vtanx cosA —sinA + ¢ b) V2 secAVtanxcosA —sinA + ¢
c) V2 secAVtanx cosA +sind + ¢ d) None of these
. 1 :
The value of the integral fo rTET—— equal to
. . a a .
a) sina b) asina ) S sing d) 5 sina
m/2 dx
The value of [ " ———

a)o b) 1 c) /2 d) /4
16 6
f (x) is a continuous function for all real values of x and satisfies foxf(t)dt = fxl t2f(t)dt + % + x? + a,

then the value of a is equal to

1 17 1 167
a) —— b) —— c) = d) ——
24 168 7 840
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111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

fx(xn+1)1s equal to
x™" x"+1 x" d) None of these
a);log e +c b)—log +c c) log e +c
fizii:: dx = ax + bIn(4e* + 5e™%) + C,then
1 7 1 7 1 7 1 7
a =——,b=— b =—,b=— C =——,b=—— d =—,b=——
Ja=-gb=3 Ja=gb=3 Ja=-3 8 Ja=3 8
T COSX /251
IfA= | 0 Grray? 4% then I 5 = dx is equal to
) + ! A b) ! A )1+ ! A d) A ! !
— — — — C — — —— — —
T+ 2 T+ 2 T+ 2 2 m+2
If fo f(©)dt = x + [} tf(t)dt, then the value of f(1) is
a) 1/2 b) 0 91 d) —1/2
2tanx 2 .
[e* (1+tanx + cot (x + )) dx is equal to

T T 3
a) e* tan (Z - x) +c b) e* tan (x _ Z) +c ¢) e* tan (Tﬂ _ x) +ec d) None of these

The value of f:[cos tldt,x € [(4n +1) g, (4n + 3) %]and n € N is equal to (where [] represents greatest
integer function

T T T
a)E(Zn—l)—Zx b)E(Zn—1)+x )= (2n+1)—x d)5(2n+1)+x

Which of the following is incorrect?
b+c

b
a) f(x)dx = j f(x+c)dx

a+c

bc b
b)f f(x)dx = cf f(cx)dx
‘a 1 ra
o[ rwar=3[ ¢@+rEni

d) None of these

For any integer n, the integral f: e’ ¢os3(2n + 1)x dx has the value

am b) 1 o0 d) None of these
Iff(y) = ”,8(y) = y,y > 0and F(¢£) = [, f(t — y)g(y)dt, then
a)Ft)=et —(1+t) b)F(t) =tet c) F(t) =te™t dF@)=1—e'(1+1¢)

If for a real number y, [y] is the greatest integral function less than or equal to y, then the value of the

integral f;;rz/ 2[2 sinx]dx is

a) —m b) 0 c) —m/2 d)m/2
I, = fz In (sinx)dx, I, = f /4 , In (sinx + cos x)dx, then
a) 11 = 212 b) 12 = 211 C) 11 = 412 d) 12 = 411

The equation of the curve is y = f(x). The tangents at [1, f(1)], [2, f(2)] and [3, f(3)] make angle %, g and

%, respectively, with the positive direction of x-axis, then the value of f23 FreOf"(x)dx + |, 13 f"(x)dx is

equal to
a) —1//3 b) 1/v3 o0 d) None of these
fis an odd function. It is also known that f(x) is continuous for all values of x and is periodic with period 2

Ifg(x) = [ f(£)dt, then
a) g(x) is odd b)g(n) =0,n €N c)g(2n)=0,nEN d) g(x) is non-periodic

. . 1 2
For x € R and a continuous function f, let I; = fsi:za;s txf{x(z — x)}dx and
f1+cos2 t

sin? t

I, = f{x(2 —x)}dx. Then j—l is
2
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a) -1 b) 1 c) 2 d) 3
125. Let [ e* {f(x) — f'(x)}dx = ¢(x). Then [ e* f(x) dx is

D@ =eF@  DIW-T® D @+ ) D6+ W)

126. % sinx — cosx
11 =f

21
—_— x,Izzf cos® x dx,
o 1+sinxcosx 0

I; = f_EE sind x dx, I, = fol G - 1) dx, then
2

a)l,=13=1,=0,I; #0 b)=1,=13=01,#0
)L =L3=1,=01,#0 AL =L=13=01,%0
127-[;%2;) dx is equal to
2 +sinx — cos x 1 _; (Sinx +cosx
a)iln 2 —sinx + cos x —ﬁtan ( V2 ) ¢
1 |2+ sinx —cosx 1 _, (Sinx + cosx
b)iln 2 —sinx + cosx —Zﬁtan (T) ¢
2 +sinx —cosx 1 _q (Sinx + cosx
C)Zln 2 —sinx + cosx —ﬁtan ( V2 ) ¢

d) None of these

T F 1 f
128 If f'(x) = +\/T and f(0) = — T2 then f(1),is equal to
a) — log(\/_ + 1) b) 1 ) 1++2 d) None of these
129. The value of the integral fol e*” dx lies in the interval
a) (0,1) b) (—1,0) c) (Le) d) None of these
130. If f(x) is continuous for all real values of x, then ¥"_, folf(r — 1 + x)dxis equal to
n 1 1 1
a)f f(x)dx b)f fx)dx ) nf f(x)dx d) (n— 1)f f(x)dx
0 0 0 0
131. /1 + sinx dx is equal to
a) —2V1 —sinx + C b) sin(x/2) + cos(x/2) + C
c) cos(x/Z)—sin (x/2)+C d)2vV1—-sinx + C
132.
f\/rls equal to
1
a)§\/1+x2(2+x2)+C b)§\/1+x2(x2—1)+6‘
1 1
C)§(1+x2)3/2+C d)§\/1+x2(x2—2)+C
133.9f 1 = [——— 3\/_ then Iequals
1/Vx2—-1 1/Vx2—-1
a) - +tan"lYx2—1)+C b) = +xtan"Yx2—-1)+C
2 x3 2 x?
1/Vx2 -1 1/Vx?2—-1
Q= +tan"lYx2—1)+C d) - +tan"Wx2—-1|+C
2 x 2 x?
134. fol tanx dx is equal to
Esinx 3 x smx 1 3 x
a) | dx b)fz, dx Q)= jz d)—JZ, dx
0 X o Sinx 2 ), sinx
135. Let 1 = fﬁdx,] = fﬁ:zmdx. Then, for an arbitrary constant c, the value of ] — I equals
1l et —e?X +1 N
a)20ge4x+e2"+1 ¢
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e?* +e*+1
e?* —eX +1

et +e?¥ +1
et —e2* +1
(ax?-b)dx

xy/c2x2—(ax?+b)?

1
b)ilog +c

L

1
d)zlog +c

136.

The value of [ is equal to

d) None of these

1 b b
a) —sin™! (ax + —) +k Db)csin™?! (a + —) +c c) sin™1 Ll +k
c x x c

137. f4sinxcos§c0532—x dx is equal to

1 1 1 1
a) cosx + Ecos 2x —§cos 3x+C b) cosx — Ecos 2x —gcos 3x+C
1 1 1 1
c) cosx + Ecos 2x +§cos 3x+C d) cosx — Ecos 2x +§cos 3x+C
1

138. The value of Jo ITRo1(x + 1)) ( Qzlﬁ) dx equals

ajn b) n! c) (n+ 1)! d)n-n!
139. suppose that F(x) is an anti-derivative of f (x) = 51;1 % where x > 0, then ff 2% dx can be expressed as

1 1

a) F(6) — F(2) b)E(F(6)——F(2)) ) E(F(3)--F(1)) d) 2(F(6) — F(2))

140.1fy = ) ax sand y = 0 when x = 0, find the value of y when x = 1 is
(1+x2)2
1 d) None of these
a) — b) v2 c) 2v2
) NG ) V2 ) 2v2

141. If the function f: [0,8] — R is differentiable, then for 0 < a, b < 2, fOSf(t)dt is equal to

a) 3[a’f(a?) + B*f (B*)] b) 3[a*f(a) + B>f (B)]

o) 3[a*f(®) + B*f(B?)] d) 3[a®f(a?) + B*f (B7)]
142.1f 1, = ff(ln x)* dx (where k € I™), then I, equals

a) 9e — 24 b) 12 — 2e c) 24 —9e d) 6e — 12

2
143']6—3) e* dx is equal to
x X+ 2 x—2 2xe?
Xf—) + x X

a) e (x+4) ¢ b)e (x+4>+c e (x+4)+c d)<x+4>+c

144, (%)

fﬁ dx is equal to

3 +e () re GG ve D3(nGE))
2\ 1)) T 2\"\—1)) T \"\x1)) T A v
145.1f f(x) = fflltldt, then for any x > 0, f(x) equals

1 1 1
a) > (1-2x2) b) Exz 0) = (1 + x2) d) None of these
146. __ dx - 2 -1, 1
If [ ooz = @In(1+x?) + b tan™  x <Inlx + 2] + C, then
1 2 1 2 1 2 1 2
a = —_— = —— b = — = —— C = —_—— = - d [p— = —
Ja=-150="3 Ja=190="3 Ja=-150=3 Ja=190=3
Y71 f(x) = —1iex,11 = f;((_ai) xg(x(1 —x)) dx andl, = f;((_a;) g(x(1 — x)) dx, then the value of;—i is
a) -1 b) —2 c) 2 d)1
2
148. The value of the integral [ ‘. Lo8e¥| xis
e x
a) 3/2 b) 5/2 d3 )5
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149. The value of the integral f_nn sinmx sinnx dx form zn (m,n € 1) is

a)o b)m c) m/2 d) 2m
150. Given fon/z S S log 2, then the value of the definite integral fn/z ———"  dxis equal to
1+sinx+cosx s 1+sinx+cosx
)2 log?2 b) =~ log2 )2 Liog2 d) = + log 2
a E og 2 g C Z—E og 2 g
151. f:xsin“x dx is equal to
3 2 16 2
N b) 3~ e d) 16m
16 16 3 3
152. The value of f_lz [x [1 + cos (nz—x)] + 1] dx, where [.] denotes the greatest integer function, is
a) 1 b) 1/2 c) 2 d) None of these
153. - x? dx -
Letf(x) = [ (1+x2)(1+m)and £(0) = 0,then the value of f(1)be
s s
a) log(l + \/f) b) 1og(1 + \/E) > ) 1og(1 + \/E) + ) d) None of these
154 ﬂ x2+1 1 X
The value of [, 2 x4_x2+110g(1+x—;) dx is
s s I
a) gloge 2 b) E10ge 2 C) _Eloge 2 d) None of these

155. 4 a6x+x8 dx is equal to

@ NETE+a N
a)ya® +x8+—In|——=—| +¢ b)a®In|———| +c
2 "V@E Tt a3 N
@ NE T -a VBT + a
c)va® +x8+—In|l—————| +¢ d)a®In|———|+¢
P N e Vat + 28 — a3
156. The value of integral [ ex< 4 12 )dx is equal to
Vitx? | [(1+x2)5
x( 1 N x >+ . x( 1 x >+
a) e c e - c
) Vi+x2  J(1+x2)3 ) Vi+x2 J(1+x2)3
1 x d) None of these
) e* +
Vi+x2  \J(1+x2)5
157. 1] = [—Sin2x
Ifl = f(3+4cosx)3 dx, thenl equals
3cosx +8 +C b 3+8cosx s 3+ cosx + d 3 —8cosx s
) (3 +4cosx)? ) 16(3 + 4 cos x)? ) (3 + 4 cosx)? ) 16(3 + 4 cos x)?

158.1F [ x5 (1 + x3)?/3dx = A(1 + x3)%/3 + B(1 + x3)%/3 + ¢, then

1 1 1 1 1 1 d) None of these
= - = - b = — = — — e -
a)A 4,B c ) A 8,B z c) A 8,B S
159. 1-x7 _ 7
Iffx(1+x7) dx = aln|x| + bIn|x7 + 1| + c¢,then
2 2 2 2
a = = — b = — = — C = = — — d = — e p—
Ja=1,b 7 )a 1,b 7 Ja=1,b 7 Ja 1,b 7

160. If [ xe* cos xdx = ae”* (b(1 — x) sinx + cx cos x) + d, then
1 1
a)a=1,b=1c=-1 b)a=§,b=—1,c=1 ca=1b=-1c=1 d)a=§,b=1,c=—1

161. The value of the integral ff’:;;}% dx is

a)o b) 1 c) 2 d) None of these
162. an\2 . (an\2]?
Letx = f"(t) cos t+ f'(t)sin tandy = —f"(t) sin t+ f' (t)cos t.Then [ [(E) + (E) ] dt equals

a) f'(O)+ ") +c b) f" () + f' () + ¢ A f+f'®)+c df'@®-f"O+c
163. f px P+20-1 _gxa-1

w20v2d 1 gep+a 11 X 1S equal to
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xP x4 x4 xP

e ) pra 1t e Domar1te
164. — (t_at r(1Y;
Iff(x) = J, P then f (2) is equal to
a)0 b) 1 o1 d) None of these
2
165.1f1 = fd—x, then Iequals
secx+cosecx
1 1
a) =| cos x + sinx — —log(cosec x — cos x ) +C
3( —log( )
b)l(' 1l | + cot |)+C
—|sinx — cos x — —log |cosec x + cotx
2 2 8
1, 1
) ﬁ (smx + cosx + Elog(cosec X — CoS x)) +C
1 1
d) > [sinx — cos x] — ﬁloglcosec(x +1/4) — cot(x + m/4)| + C
166. Ifg(x) = f;c(lsin t| + |cos t])dt, then g(x + 1r2_n) is equal to, where n € N
nm U
) g(x) + g(n) b)g() +8(5) A g +5(3) @) None of these
t
167. fx) = flx eT dt,where x € R*. Then the complete set of values of x for which f(x) <Inx is
a) (0,1] b) [1, ) c) (0,) d) None of these
2
168. The value of ffn%dx, where a > 0, is
ajm b) an c) /2 d) 2m

169. frr 2x (1+sinx)
—T  1+4cos?x

a)m b) 2 )0 d) None of these
170. foxlsin t|dt, where x € (2nm, (2n + 1)), where n € N, is equal to

dx is equal to

a) 4n — cosx b) 4n — sinx c)4n+1—cosx d)4n —1—cosx
171.qf fof(x) t2dt = x cosx, then f'(9) is
a) _1 b) _1 0) 1 d) Non-existent
9 3 3
172. fon/zlsinx — cos x| dx is equal to
a) 0 b) 2(V2 — 1) vV2-1 d)2(vV2 + 1)
173. 2 x4 3x5+ 7x* 1 2(x+1)%+ 11(x+1)+ 14 .
Letl; = f_Zde andl, = [, Dtz dx, then the value of I; + I, is
a)8 b) 200/3 c) 100/3 d) None of these
s 8. . .8
174. f—:lznsiiz ;Zzszxx dx is equal to
1 . 1 . 1 . .
a)zsm2x+C b)—zsm2x+C c) —Esmx+C d) —sin“x + C
175. x?-1 -
fx3 ————dxisequalto
2x* —2x%2 + 1 2x* —2x%2 + 1 2x* —2x%2 +1 2x* —2x%2 + 1
a) +Cc b) +C 9 +c 4 +C
x3 X x? 2x?
176.1f I, = [(In x)™ dx,thenl, + I,,_;
n
2) (Inx) b) x (In x)"1 + C O x (Inx)" + C d) None of these
177. I% dx is equal to
)11| 2|1 22x + b)11| 2|+1 Zx +
a — — — — -—
5 Infsec2x| — 2 cos®2x + ¢ 5 Inlsec2x| + 7 cos®x + ¢
1 1 1 1
c) Elnlcos 2x| — Zc0522x +c d) Elnlcos 2x| + Zcoszx +c
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178 1ff <2221 gy = Acos4x + B, then
cotx—tanx
a)A=-1/2 b)A=-1/8 c)A=-1/4 d) None of these
179. (1/2 e*(2-x2)dx,
J oS equal to
e 3e e
3% (V3 + 1) ORES 9 V3 )
180. (¢ _4x .
vt
@ b) = i d
181. [ e *(secx — sin x)dx, is equal to
a) e ¥ cosx + C b) et *sinx + C c) —e™* cosx + C d) e *secx + C
182. . f(;lx‘*\/az—xz dx
The value of the expression N o is equal to
a? 3a? 3a? a?
a) — b) — c) — d) —
) 6 ) 2 ) 4 ) 2
183. Given that f satisfies |f (u) — f|v|<|u — v| for u and v in [a, b], then | f; fx)dx — (b —a)f(a)|<
h— 2
2) ( . a) b) (b 2a) 0 (b — a)? d) None of these
-1
184. The value of fle (tanTx + ﬁi’;) dx is
a) tane b)tan~le c) tan"1(1/e) d) None of these
185. The value of lim Z‘*Ele is equal to
now 7T Vr(3Vr+ 4Vn)
) 1 b) 1 ) 1 d) 1
a) — — c) — -
35 14 10 5
1/n
186. The value of lim,,_,4, [tanltanz—”---tanﬂ] is
2n 2n 2n
a)e b) e? o1 d) e3
187. - ([—9 i
IfI = f<2ax+x2)3/2 ,then [is equal to
) x+a + b) 1 x+a + | 1 x+a + 1 x+a +
Q) ————=+c¢ ———+c () 5———=+c¢ ———+c
V2ax + x? a~2ax + x? a®\2ax + x2 a®*\2ax + x3
9
188. f(;;zﬂ)ﬁls equal to
)L (442 SN gLa4a) e O L(ap k)
s+ +e s(t5) *o 10 wlt+a) +e
189.1If [ xlog(1 + 1/x)dx = f(x)log(x + 1) + g(x)x? + Ax + C, then
1
a) f(x) = Exz b) g(x) = logx 9gA=1 d) None of these
190. If P(x) is a polynomial of the least degree that has a maximum equal to 6 at x = 1,and a minimum equal to
2 atx = 3, then fol P(x)dx equals
17 13 19 5
a) — b) — c) — d) -
)3 _ )7 )3 )2
191. Iffw dx = ax + bIn|2sinx + 3 cos x| + C, then
3cosx+2sinx
12 15 7 6 12 15 7 6
a e — = —_— b =——’b=— C = —, = —_— d =——,b=——
Ja=-T3:b =35 Ja=-13.b=13 Ja=13b="3 Ja=-13 13
192.1f fol e** (x — a)dx = 0, then
a)l<a<? b)a <0 g0<ax1 d)a=0
. 3 _ _1x%+1 .
193. The value of the integral [ L (tan 1 x;i -+ tan™ xT) dx is equal to
am b) 2w c) 4w d) None of these
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194, . (1—cos 6)2/7 .
The value of the integral [ (Trcosg)o7 20 s
11 11 11
a) 7 (t 9>7+C b) 7 ( 9)7+C 0 7 ( _ 9)7+C d) None of these
11\ 112 11" 2
195.If f(x) = cosx — f;c(x — t)f(t)dt, then f"(x) + f(x) is equal to
x d) o
a) —cosx b) —sinx c) f (x—t)f(t)dt )
0
196. ¢ fclosx t2f (t)dt =1 —cosx Vx € (O, g) then the value of [f (g)] is ([.] denotes the greatest integer
function)
a) 4 b) 5 ) 6 d) -7
197. (4
f(“\/_)mls equal to
- 2(Vx -1
a)1+\/‘ b)1+\/‘ C)l \/§+C a ( ) .,
(1 —x)2 (1 +x)2 (1—x)2 J(1=x)

198. i . B
The value Offxs 2x%-2x2+1

2 1
a) 2 2—x—2+x—4+c
’ 2 1
b)Z 2+—2+—4+C
X X

C)1 2 2+1+
2 x2  x* ¢

d) None of the above
199.1f [ V1 + sinx f(x)dx = %(1 + sinx)3/2 + ¢, then f(x) equals

a) cosx b) sin x ) tanx d)1
200. [ etan™x (1 4 x + x2) d (cot ~x)is equal to
a) _etan‘lx +c b) etan‘lx +c ) —x etan‘lx +c d) x etan‘lx +c
201. ¢ (3m/4 e™* dx .
If [~ n/4 T —" kf /2 S€C xdx, then the value of k is
) b) _ ) : d) =
a) - — c) —= -——
2 V2 2V2 V2
202, [(——**2  gxi
f(xz Tveavas 4X is equal to
7 (7) v 5 ()
a) =tan™ | ——= —tan" | ———
)\/§ 3(x+1) )\/§ 3(x+1)
1 ( X ) d) None of these
—tan
\/_ vx +1
203. The value of the definite integral fol(l + e‘xz)dx is
a) —1 b) 2 c)l+e? d) None of these

204. Let f be a real-valued function defined on the interval (—1,1) such that e ™ f(x) = 2 + f(f Vt* + 1 dt, for
all x € (—1,1) and let f~! be the inverse function of f. Then, (f~1)’(2) is equal to

1 1 1
1 b) < ok d)-
e
205. If [ x ln(x+ L) = aVv1+ x2In(x + V1 + x?) + bx + c,then
a)a=1b—— bjJa=1b=1 cJa=-1,b=1 dja=-1,b=-1
206. 1e*dx _ 1 x%dx I .
Letl; = [, ——andl, = Jo Py then s equal to
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a) 3/e b)e/3 c) 3e d) 1/3e

207. :
Iffantdt = a, then the value of the 1ntegra1 4 o dt is
n-24n +2 1
a) 2a b) —2a )« d) —a
208.1fa > 0and A = [ cos™ xdx, then [° (cos™'x — sin~* V1 — x2)dx = ma — 14, then iis
a)o b) 2 c)3 d) None of these
209. (4 (*= 4y+5)sin(y-2)dy .
Jo oy syra] S equalto
a)o b) 2 c) -2 d) None of these
210. xlogx .
The value of the integral fo Tix?) dx is
a)0 b) log 7 c) 5log13 d) None of these
211. f;c[sin tldt, where x € (2nz,(2n + 1)), n € N and [. ] denotes the greatest integer function, is equal to
a) —nm b)—(n+ Drm c) —2nzx d)—(2n+ Drm
212. A function f is continuous for all x (and not every where zero) such that f2(x) = f f(t ) cost dt then

f(x)is

)11 <x+cosx) 40 b)11 ( 3 ) £0
a) - Y. - G
2 n 2 X 2nx+cosx X
)11 <2+sinx> . e d)cosx+sinx " +3n el
C — N . ————————————— —
> n > ;X F Nm,n 7+ sinx ;X F N 4,n

213. The value of the integral [(x? + x) (x~8 + 2x~2)Y/10 dx is

5 5 6
a) H(xz + 2x)11/1° +c b) g(x + 1)11/10 +c 0) ;(x + 1)11/10 te d) None of these
214. Iffgd—x_ = a(tan?x + b)vtanx + ¢, then
Ccos°xysin 2x
V2 1 V2 V2 1 V2
a)a:—)b:— b =—pb=5 CJa=—,0=—— d) =— b =+5
g NG )a = ) = NG a=—, V5
215.1im, % [f; esin“t gp — fxa+y gsin“t dt]is equal to
a) esin®y b) sin 2 y esin®y c) 0 d) None of these
216. Iff(x)=A4 sm( ) + B, f' ( ) V2 andfolf(x) dx = %, then constants A and Bare
3 -4 4
a) ;and 2 b) — 2 and - c) 0and — d) —and 0
217. . m/2  Jcotx .
The value of the integral fo NPT dxis
a)m/4 b)m/2 aomn d) None of these

Multiple Correct Answers Type

218.1f f(2 —x) = f(2+x) and f(4 — x) = f(4 + x) for all x and f(x) is a function for which fozf(x)dx =75,
then fosof(x)dx is equal to

a) 125 46 51 52
b) [ reods O [ reods Q) [ reods
—4 1 2
219.1f [ (cos ™  x + cos ™1 /(1 — x2))dx = Ax + f(x) sin"t x — 2,/(1 — x2) + ¢, Vx € [—1,0), then
T T
a)f(x)=x b) f(x) = —2x c)A=Z d)A=E
220. IfI, = fo u:l—xz)n, where n € N, which of the following statements hold good?
1
a)2nl, 1 =2+ (2n-1)I, b) I, = § 1
01 m 1 d)1 3 + 1
27874 373274
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221. The value of [, %dx is

a) Z+ 2log2 —tan™12 b)Z+ 2log2 — tan‘lé c) 2log2 —cot™1 3 d) —%+ log4 — cot™1 2
222.1f [ sinxd (secx) = f(x) — g(x) + ¢, then

a) f(x) = secx b) f(x) =tanx c) gx) = 2x d)glx) = x
223. If [ e e*f(x) + c, then

(x2+1)2
a) f(x) is an even function
b) f(x) is a bounded function
c) The range of f(x) is (0, 1]
d) f (x) has two points of extrema

2 2
224.If_iﬂf_fcoseczxdxisequalto

x2+1
a) cotx —cot™lx +c¢ b) ¢ — cotx + cot™ 1 x
. cosec x -1
c) —tan"lx — d) -elostan™x _ cotx + ¢
secx

225. {41 + cosec x dx equals

a) 2 sin"Msinx + ¢ b) V2cos /cosx + ¢

c) ¢ —2sin™! (1 — 2sinx) d) cos™1(1 — 2sinx) + ¢
226. The value of fol e*"~% dxis

a) <1 b)> 1 ) >ei d) < e
227.1fg(x) = [; 2|t| dt,then

a) g(x) = x|x| b) g(x)is monotonic

c) g(x) is differentiable atx = 0 d) g'(x) is differentiable at x = 0

4

228. Iffiﬁi dx =tan™1f(x) — gtan_lg(x) + C, then

a) Both f(x) and g(x) are odd functions b) f(x) is monotonic function

f(x) 1 3

¢) f(x) = g(x)has no real roots d) ") ——dx =—-— + T t+c¢

229.1f f(x) is integrable over [1, 2], then flzf(x)dx is equal to
1 Z bl_lzn r lln (r+n) 41
D) Jm 2D f G yims 2 () 9 me) (= )n‘l%onzf 2
r=n+1 r=1

230. The value of [;° Tooi 1S

a) Same as that offOo ad 11;” b) znﬁ
c) Same as that of foo Ldi d) %
231. IffﬁZxdx =AF(x—1)+BF(x—4)+ Cand F(x) = f dx then
a)A=-2/3 b) B = (4/3)e3 c)A= 2/3 d) B = (8/3)e3
232. Let f(x) = —[x], for every real number x, where [x] is the integral part of x. Then f_ll f(x)dxis
a) 1 b) 2 o0 d)1/2

233.1f [ v/cosec x + 1dx = k fog (x) + ¢, where k is a real constant, then
a) k=-2,f(x) = cot™lx,g(x) = Vcosecx — 1
b) k = -2, f(x) = tan ! x,g(x) = Vcosecx — 1

cotx
k=2f(x)=tan 1x, g(x) = —mm7 @ —

cotx

d) k=2f(x)= cot™! x, g(x) :m
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2340F Y F(O) =x + fxlt f(t)dt, then the value of f(1)is

a)1/2 b) 0 g1 d) —1/2
235.1f [ sin"* xcos " tx dx = f1(x)[Ax — x f1(x) — 2V1 — x?| + 2x + C, then
a) f(x) =sinx b) f(x) = cosx c)A=% d)A=%
236. 17 = f%dx = P cos x + Q log|f (x)| + R, then
3 1 V2cosx +1 V2cosx — 1
AP=1/20=-—= Db)P=1/40=-—= ¢ flx)==B8X T q)frx) = LL5X T
42 V2 f@ V2cosx — 1 f&) V2cosx + 1

237. Let f(a) > 0 and let f(x) be a non-decreasing continuous function in [a, b], then l:—af; f(x) dx has the

a) Maximum value f(b) b) Minimum value f(a)
¢) Maximum value bf (b) d) Minimum value ];(Ta:

238.f, = f:M tan™ x dx (n > 1 and is an integer), then

1
b) In + Iy = —

al,+ I,_, =
)n n-2 -1

n+1

) Iy + Iyls + I, ..., are in HP. Ty D= < 2(n—1)

t
239. Let f:[1,00] » R and f(x) = xflxe? dt — e*, then
a) f(x)is an increasing function b) )}g{}o f(x) > o0
c) f'(x) hasamaximaatx =e d) f(x) is a decreasing function

240. The values of a for which the integral foz |x — aldx = 1 is satisfied are

a) [2, ) b) (—,0] c) (0,2) d) None of these
241. __ (m/2sin(2n-1)x . __ (m/2 (sinnx 2
IfAn —fo ~—inx dX,Bn = fO (W) dx, forn € N, then
a) An+1 = 4An b) Bp+1 = By ¢) An+1 — An = B d) Bp+1 — Bn = Apsa
242. A function f(x) which satisfies the relationf (x) = e* + fol e* f(t)dt, then
a) f(0) <0 b) f(x) is a decreasing function
1
c) f(x) is an increasing function d) f f(x)dx >0
0
243. cos4x+1 _
Iff—cotx_tanx dx = Af(x) + B, then
1 1
a)A=—= b =—
ya=-: 1B =
c) f(x)has fundamental period% d) f(x) is an odd function
244. If the primitive of sin(log x) is f (x){sin g(x) — cos h(x)} + ¢ (c being the constant of integration), then
lim x)=1 i @ = 3) = 5) =
a) x—>2f( ) b) }cl—rgh(x) 1 c)gle’) =3 d) h(e®) =5
245. If fflsinxldx = 8 and f0a+b|cos x|dx = 9, then
I a b
a)a+b:7 b) |a — b| = 4n c)E=15 d)fseczxdx=0
a
246. Let | = f13 V3 + x3 dx, then the values of I will lie in the interval
a) [4, 6] b) [1,3] c) [4,2V30] d) [V15,V30]
dx
247. o= f(g(x)) + ¢, then
a) f(x) is inverse trigonomeric function for|a| > 2 b) f(x)is logarithmic function for|a| < 2
c) g(x) quadratic function for|a| > 2 d) g(x) is rational function for |a| < 2
248.1f [ x? e™2* dx = e™**(ax? + bx + ¢) + d, then
1
aJa=1 b)b =2 c)c:E d)deR

Page |18



249.1fl = [ sec? c cosec* xdx = Acot®x + Btanx + C cotx + D, then

1
a)A=—§ b)B =2 Q) C=-2 d) None of these
t
250. Let f(x) = flx 1it2 dt, where x > 0, then
a)For0<a<p,f(a) <f(p) b)ForO0 < a < B, f(a) > f(B)
o f(x)+m/4<tan"lx,Vx=>1 d) f(x) + /4 >tan"1x,Vx > 1
251. _ (x4 -
If f(x) = fx4_2x2+2 dx and f(0) = 0, then
a) f(x) is an odd function b) f(x) has range R
c) f(x)has at least one real root d) f(x)is a monotonic function
252. Acurve g(x) = [x27 (1+ x + x2)®(6x? + 5x + 4)dx is passing through origin, then
37 27 1 37
a = b = - C _1 = = d —_ = —
) (1) == gD =5 ) g(-1) = Je(-D =1
253.1f f(x) = [ |t — 1|dt, where 0 < x < 2, then
a) Range of f(x) is [0, 1] b) f(x) is differentiable at x = 1
c) f(x) = cos~! xhas two real roots d) f'(1/2)=1/2

254. Which of the following statement(s) is/are true?
If function y = f(x) is continuous at x = ¢ such that f(c) # 0, then f(x)f(c) >0V x € (c — h,c+ h)
where h is sufficiently small positive quantity

1 1 2 n
b) lim =In ((1+—)(1 +—)---(1+—)> =1+2In2
n-oon n n n
Let f be a continuous and non-negative function defined on [a, b].If f; f(x)dx =0,then f(x) = OVx €
[a, b]
d Let f be a continuous function defined on [a, b] such that f; f(x)dx = 0, then there exists at least one

c € (a,b) for which f(c) =0
255. A primitive of sin 6x is

c)

a)%(sin6x—sin3x)+c b)—%cosz3x+c

c)%sin23x+c d)%sin(3x+§)sin(3x—g)+c
256. The point of extremum of foxz (tzz_f;:r4) dt are

a)x =2 b)x =1 ) x=0 d)x=—-1
25716 £(x) = [[F 0] dxand [ F(0)] dx = V2, then

2) f(2) =2 b) £'(2) = 1/2 O f1@ =2 d) fo Fdx =2
258.1f f(x) = [ (cos(sint) + cos(cos t))dt, then f(x + 1) is

) £ + () b) f(0) +2 f(m) ) f@+£(3) @) fG) +2f (3)
259.1f [ =2 dx = log|x — 2| + klog f (x) + c, then

a) f(x)=|x*+2x+2] b)f(x)=x%+2x+2 C)k:% d)kz—%

260. The value of a, which satisfy
* sinx dx = sin2a(a € 0, 2m]) are equal to
/2

a) m/2 b) 3m/2 c) 7mn/6 d) 11m/6
261. — 1i x tan(1/n)log (1/n) ) —
If f(x) = lim, e and | de g(x) + c, then
s 3 . .
a)g (Z) =5 b) g(x) is continuous for all x
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c)g (%) = - %5 d) g(x) is non-differentiable at infinitely many points
262. f;{f;‘f(t)dt} du is equal to
- d b —u)d d d —x)d
a)J;) (x —w)f(wdu )J;uf(x w)du c)xj;)f(u) u )xj;uf(u x)du

263. g (P . _
If fa @ @b dx = 10, then

a)b=22,a=2 b)b =15,a =-5 c)b=10,a =-10 d)b=10,a =-2

Assertion - Reasoning Type
This section contain(s) 0 questions numbered 264 to 263. Each question contains STATEMENT 1(Assertion)
and STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is
correct.

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

264
Statement 1: fon/z(sin6 x + cos® x) dx lie in the interval (%,g)
Statement 2: sin® x + cos® x is periodic with period /2
265
Statement 1: f;;tz/ ?[2sinx] dx = 0, where [-] denotes the greatest integer function
Statement 2: ) iy x is a decreasing function in (g,?’?ﬂ)
266
Statement 1:  [f £(x) is continuous on [a, b], then there exists a point ¢ € (a, b)such that fab f(x)dx =
Jcbh—a
Statement 2: Fora < b, if m and M are, respectively, the smallest and greatest values of f(x) on [a, b],
then m(b — a) < f:f(x)dx < (b-aM
267

Statement 1: £ (y) is symmetrical about x = 2, then fzzj;f(x)dx is equal to 2 f22+af(x)dx

Statement 2: If f(x) is symmetrical about x = b, then f(b —a) = f(b + a)V(a ER)

268 Let f be a polynomial function of degree n

Statement 1: There exist a number x € [a, b] such that f;f(t)dt = ff f(®)dt
Statement 2: f(x) is a continuous function

269

s

T
x sinx cos? x dx = Ej sin x cos? x dx

Statement 1: f T
0 0
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270

271

272

273

274

275

276

277

278

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Consider I; = |,

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

/4
0

b b
f xf(x)dx = ?[ f(x)dx

fexzdx =eX’ +¢

fexzdx= e*+c

A polynomial of least degree that has a maximum equal to 6 at x = 1 minimum equal to 2

atx =3isx3 —6x2+9x+2

The polynomial is everywhere differentiable and the points of extremum can only be

roots of derivative

The value of f__45 sin(x? — 3)dx + f__zl sin(x? + 12x + 33) is zero

f_aaf(x)dx = 0if f(x) is an odd function

2m
f sin®x dx =0
0

sin3 x is an odd function

dx 1
_fe"+e‘x+2=_e"+1+c
fd(f(x))z_ 1

(F@)” O

x2 _(T/4
eX dx,l = |

L>L>L>1,

Forx € (0,1),x > x? and sinx > cos x

If I, = [ cot™ x dx, then 5(Ig + I,) = —cot® x

cot™1

If I, = [ cot™ x dx, then I, =

(2—2x) _ Y -1 x-1
Tz dx =2./(4 + 2x — x?) + sin (Tg ) +c
dx x a? x
- _Z 2 _ 24— cin-1(2
f =3 (a* —x2) + > sin (2)

fo(t)dt is an even function if f(x) is an odd function

f; f(t)dt is an odd function if f(x) is an even function

/4 2 /4 2,
e dx, I3 = fo/ e* cosx dx, I, = fo/ e*" sinx dx,

—I,,_,, wheren > 2
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279

280

281

282

283

284

285

286

287

288

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The value of fozn cos? xdxis 0

foza fx)dx =2 foaf(x)dx, if f(2a—x) = f(x)

The function F(x) = [ sin? x dx satisfies F(x + ) = F(x),V x € R

sin?(x + m) = sin?x

@90 - f WD)} _1
Foaa log (o) —log f))dx = 5 log

n, h( ) n+1
f(h(x)) h'(x)dx = % +c

e
ﬂ@}+c

If fol eSin*dx = ], then fOZOOeSi“xdx = 2002

fonaf(x)dx =n foaf(x)dx,n €l and f(a+x) = f(x)

T
f J1—sin2xdx =0
OTL'

f cosxdx =0
0
dx 1 1
[E== [1++c
x3V1+x% 2 x*
For integrations by parts we have to follow ILATE rule

dx

For-1<a<4,/ r2a—Drrars = Alog |g(x)| + ¢, where A and ¢ are constants

1

,————— s a continuous function
x2+2(a-1)x+a+5

For—-1<a<4

foxlsin t|dt, for x € [0, 2r] is a non-differentiable function

| sint | is non-differentiable atx = &

The value of f:M log(1 +tan 8)df = glogz

The value of f:/z logsin6d8 = —mlog?2
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289

290

291

292

293

294

295

296

297

Statement 1:

Statement 2:

2x-1

(1+x-x2) x=0

The value of fol tan~!

fbf(X)dx = fbf(a + b —x)dx

Let f(x) is continuous and positive for x € [a, b], g(x) is continuous for x € [a, b] and f;lg(x)ldx >

Jabgxdx/ then

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The value of f: f(x)g(x)dx can be zero

Equation g(x) = 0 has at least one root for x € (a, b)

X
fexsinxdx = 7(sinx—cosx) +c

fex(f(x) + f’(x))dx =e*f(x)+c

dx is zero

Let m be any integer. Then the value of I,,, = fon Sl:irz::x

L=hL=L="=Iy

Let F(x) be an indefinite integral of sin? x.

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

The function F(x) satisfies F(x + ) = F(x) for all real x

sin?(x + m) = sin? x for all real x

On the interval [%n, 4?”], the least value of the function f(x) = fx (3sint +4cost)dtis

5m/4
0

If f(x) is a decreasing function on the interval [a, b], then the least value of f(x) is f(b)

Iff%dx = 2log|f (x)| + c, then f(x) :E

When f(x) = %, then
1
——dx =

2
—dx =21
703 fx x oglx| + ¢

f06{x + 5}2dx = 41, where {} denotes the fractional part function

{x + 5} is a periodic function

log|sec5x| log|sec3x| log]|sec?2x]|

5 3 2
tan 5x — tan 3x — tan 2x = tan 5x tan 3x tan 2x

f tan 5x tan 3x tan 2x dx =
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298

299

300

301

302

303

304

305

306

Statement 1:

Statement 2:

Ifn > 1, then

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

f sinx dx
x

(x > 0)cannot be evaluated

Only differentiable functions can be integrated

f°° dx _fl dx
o T+xn  J, (1—xmt/n

fbf(x)dx = jbf(a + b —x)dx

T . .
The value of [~ sin*®° x cos® x dx is zero

f; f)dx = [, f(x —c)dx and for odd function f_aaf(x)dx =0

b+c

ex

f xe* p
x+ 12

= +c
x+1

Statement 2: fex(f(x) +f’(x)dx =e*f(x)+c

Consider the function f (x) satisfying the relation f(x + 1) + f(x +7) = 0,V x ER,
Statement 1: The possible least value of t for which f;”f(x)dx is independent of a is 12

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

f(x) is a periodic function

Vs
f sinmx dx =0(m € N)
0

fozf(x)dx =

Where f(x) = {

42 -1)
—

(n+3

7 Sin +E)x
The value of the integral fo ——x —dx(meN)ism

sin’
2

x?,for0<x<1
Vx,for1 < x <2
f(x) is continuous in [0, 2]

If the primitive of f(x) = msinmx + 2x — 4 has the value 3 for x = 1, then there are

exactly two values of x for which primitive of f(x) vanishes

cos 1t x has period 2

-m/2

ff f(x)dx = facf(x)dx + fcbf(x)dx, where ¢ € (a, b)

/2
f | sinx| dx = 2
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dx
(x-3y)

Statement 1:  [fy(x — y)2 = x, then [ = %log{(x —y)2 -1}

Statement 2: f dx ~log(x — 3y) + ¢
(x —3y)
307 Observe the following statements
Then, which of the following is true?
Statement 1: f (xz - 1) ex2+1 x2+1

5 x ,dx=e x +c
x

Statement 2: ff,(x)ef(x)dx =f(x)+c
308

1
—x2 42
e™* coszxdx<f e ¥ cos? x dx

Statement 1: fl
0 0

Statement 2:

b b
[ redx < [ g0 dxvreo = g

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

3009.
Column-I Column- II

(A) If f(x) is an integrable function for () 3
X € E,%] and

I = fg//j sec? Of (2 sin 20)d@ and

I, = f;r//s cosec? Of (2sin20)d6,then I, /1,
(B) Iff(x+1) = f(3+x)forV x,and the value of (q) 1
f;+b f(x)dxis independent of a then the value

of b can be
©  The value of In i ) 2

1 tan~1[x2]+tan"1[25+x2%2— 10x]

(where [.] denotes the greatest integer
function) is

® IfI = foz\/x+\/x+m dx ®)

(where x > 0), then [I] is equal to (where [.]
denotes the greatest integer function)

CODES:

A B C D
a) Q rs p p
b) r r p q
<) s p q s
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310.

311.

312.

d)

(A)

(B)

©
(D)

: 2
lim,, 00 [ Js
Let f(x) be a function satisfying f'(x) = f(x)
with f(0) = 1 and g be the function satisfying
f(x) + g(x) = x?, then the value of the
integral

1 .
[ Fgdx is

fol e®” (1 + xe*)dx is equal to

CODES:

d)

S

q

(1+
n

q

S

Column-I

r

p

dt] is equal to

1
limk_)oifok(l + sin 2x)xdx is equal to

p

r

(p)

(@

()
(s)

3
_ 52 __

€72 73

eZ

ez —1

ee

Column- II

If [-] denotes the greatest integer function, then match the following columns:

© fS sin(x — [x])dx
-1

/
(D) 25f 4(tanf’(x — [xD + tan*(x — [x])) dx
0

CODES:

A

Column-I

A fl [x +[x + [x]]] dx

B 5
® [+ =
2

() 3

(@ 5

(r)

(s)

4

-3

Column- II
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313.

314.

Column-I

(A) x2—x+1

f — 4x? + 4x
B x* =1

fx(x - 2)3
© x> +1

fx(x - 2)2
(D) x> +1

fx(x — 2)3
CODES:

A B C

a) Pqrs p,qr r,s
b) r,s p,q.1.s p.q,r
) pgr p.ar  pqrs

d) p.q r,s p.q,r

Column-I

A 1f1= f_zz(ax?’ + Bx + y)dx,then [ is

(B) Leta,p be the distinct positive roots of the

equation tan x = 2x, then

y fol(sin ax sin Bx)dx (wherey # 0) is
(© If(x+a)+f(x)=0,wherea> 0,then
f(x)dx, wherey € N, is

B+2ya
Is

D vy foa[sin x]dx is, where y # 0,

D

p.q

r,s

p.,q,1,s

p,q.,1,s

a€[B+ D, (2B +2)wIn €N,

and where [.] denotes the greatest integer

function
CODES:

A B C

a) p.q p.qr Qs

b) S p.q p,qr

<) paqr s P, q

d) q,s p.q S
Column-I

A 2*

® 1t =

greater than

q,s

qs

p,qr

dx = k sin"!(f(x)) + C, then k is

Column- II

(p) loglx|
(@) loglx — 2|
(r) 1

(x—2)
(s) «x

Column- II

(p) Independent of &

(@) Independent of B

(r) Independent of y

(s) Dependsona

Column- II

() ©
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xk

dx=aln + ¢, then ak is less (@ 1

(Vx)7 +x6 xk+1
than
4
© fx(;—:i)zdx = kln|x| % +n, wherenisthe @) 3

constant of integration, then mk is grater than
@ [ _—ktan? (mtang) +C,thenk/mis (8) 4

5+4cos X
greater than

CODES:

A B C D
a) P,q r,s p p.q
b) r,s p p.q S
c) p p.q r,s q
d) q p q r,s

315.
Column-I Column- II

A fzz: dx is equal to (P) x—1log [1 + m] te
®) f(ex-l-le_x) dx is equal to (@) log(e*+1)—x—e*+¢
© fle;:x dx is equal to (r) log(e**+1)—x+c
()] f\h_l7 dx is equal to (s) 2(62,} — e
CODES:

A B C D
a) S r p q
b) r S q p
c) p q r s
d) q p S r

Linked Comprehension Type

This section contain(s) 22 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

Paragraph for Question Nos. 316 to -316
Let f(x) be a continuous function defined on the closed interval [a, b], then lim,,_, », Z’ﬁ;&% f (%) = fol fx)dx

316. The value of lim,,_, % {ﬁ + ﬁ to.t i_z} is

a)5—2In2 b)4—-2In2 c)3—2In2 d)2—2In2
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Paragraph for Question Nos. 317 to - 317

If m and M are the smallest and greatest values of a function f(x) defined on an interval [a, b], then answer the
following questions

317.1faq < fol e*’dx < b then
aJa=0b=1 bJa=eb=1 cda=2b=1 dja=1b=e

Paragraph for Question Nos. 318 to - 318

If f(x) and g(x) be two functions, such that f(a) = g(a) = 0 and f and g are both differentiable at everywhere
in some neighbourhood of point a except possibly ‘a’.
f&) _ ')

Then lim,._,, 0 = lim,_,, 700 provided f (a)and g'(a) are not both zero
318. 22
The value of lim,._,q f"%;ﬁdt is
a) 0 b) 2/9 ) 1/3 d) 2/3

Paragraph for Question Nos. 319 to - 319

Repeated application of integration by parts gives us, the reduction formula if the integrand is dependent of
n,n € N.
On the basis of above information, answer the following question :

n-1
319. IfI, = ftan®x dx and I, = — ta(r:l_l)x + Al,,_,, then 1 is equal to
1 1 1 fth
2) b) g2 d) None of these
(n—-1) (n—2) n

Paragraph for Question Nos. 320 to - 320

. . . . . . . . b
If the integrand is a rational function of x and fractional powers of a linear fractional function of the form %,

: N : . N b . .
then rationalization of the integral is affected by the substitution % = t™, where m is LCM of fractional

ax+b

powers of .
cx+d

on the basis of above information, answer the following questions :

32 4|x—1

0. _ dx _ x-1
Ifr= f‘f/(x—1)3(x+z)5 =4 %
a) 1/3 b) 2/3 c) 3/4 d)4/3

+ ¢, then A is equal to

Paragraph for Question Nos. 321 to - 321

y = f(x) is a polynomial function passing through point (0, 1) and which increases in the intervals (1, 2) and
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(3,90) and decreases in the interval (—oo, 1) and (2, 3)

321.Iff (1) = —8, then the value off (2) is
a)1-3 b) —6 c) —20

Paragraph for Question Nos. 322 to - 322
2 3
If A is square matrix and e if defined ase® =1+ A + 2—' + % + =

0 < x < 1,1 is an identify matrix

322. f%dx is equal to

d) -7

3[fx g(x)

2lg(x) f(x)]' where 4 = [;C );] and

a) log(e* +e™) +¢ b) logle* —e ™| + ¢ c) logle* —1] +¢ d) None of these

Paragraph for Question Nos. 323 to - 323

Euler’s substitution

Integrals of the form [ R(x, Vax? + bx + c) dx are calculated with the aid of one of the three Euler substitutions

1.Vax?2 + bx+ ¢ =t + xaifa > 0;
2.Vax? + bx +c =tx ++cifc > 0;

3.Vax?+bx+c=(x—a)tifax? +bx+c=a(x —a)(x—b)ie,ifaisareal rootofax? + bx +c =0

323. Which of the following functions does not appear in the primitive of m

1
t+2

a) log.|t + 1| b) log. [t + 2| c)

Paragraph for Question Nos. 324 to - 324

_ - . X _ XZ 2 2
y = f(x) satisfies the relation [, f(t)dt = —+ [ t? f(Hdt

324. The range of y = f(x) is
a) [0, ) b) R ¢) [~©0,0)

Paragraph for Question Nos. 325 to - 325

Let f: R = R be a differentiable function such that
X

fx) =x2 +f e ! f(x—t)dt

0

325. f(x) increases for
a)x>1 b)x < -2 c)x>2

1 e .
s if tis a function of x?
VX X

d) None of these

11
===
-3

d) None of these
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Paragraph for Question Nos. 326 to - 326

f (x) satisfies the relation f(x) — 4 f:/z sinx cost f(t)dt = sinx

326.1f A > 2, then f(x) decreases in which of the following interval?
a) (0,m) b) (m/2,3m/2) c) (—n/2,m/2) d) None of these

Paragraph for Question Nos. 327 to - 327

Let f(x) and ¢ (x) are two continuous functions on R satisfying ¢(x) = f;f(t)dt, a # 0and another continuous

function g(x) satisfying g(x + @) + g(x) = 0V x € R,a > Oand thk g(t)dt is independent of b

327.1f f(x) is an odd function, then
a) ¢(x) is also an odd function
b) ¢(x)is an even function
c) ¢(x) is neither as even nor an odd function

d) For ¢(x) to be an even function, it must satisfy foaf(x)dx =0

Paragraph for Question Nos. 328 to - 328

Evaluating integrals Dependent on a Parameter

Differentiate I with respect to the parameter within the sign of integrals taking variable of the integrand as
constant. Now, evaluate the integral so obtained as a function of the parameter and then integrate the result to
get I. Constant of integration can be computed by giving some arbitrary values to the parameter and the
corresponding value of /

328. The value of fol T:—; dx is
a)log(a—1) b) log (a + 1) c)alog(a+1) d) None of these

Paragraph for Question Nos. 329 to - 329
/2

f(x) =sinx +f (sinx + tcosx)f (t)dt

-1t/2

329. The range of f(x) is

) V3 V3 b V5 5 ) V5 /5 d) None of these
a) |[——=,—= -, o |—-——,—=
272 3’3 2’2
Integer Answer Type
330. _ x_at . g’ .
Let f(x) = fo \/_mand g(x) be the inverse of f(x), then the value of 4 &) is

331.1f 1, = fol(l — x>)"dx, then 575:—‘1’15 equal to
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332.

" |tan~! tan x|—|sin~ ! sin x|

The value off 2

0 |tan~1tanx|+|sin~1lsinx| dx is equal to
333. Iffwdx = Aln|cosx + sinx — 2| + Bx + C. Then the value of A + B + || is

cos x+sinx—2
334. 1sin”1vx
xZ—x+1
335.1f [x2 - e 2 dx = e **(ax? + bx + ¢) + d, then the value of |a/bc| is

336. lffooxzn+1 e™*°4X = 360, then the value of n is
337.

2
If the value of the definite integral f dx = (where n € N), then the value of n/27 is

The value of the definite integral ff+11 x( J;f 1;22

338. Let f: [0, ] = R be a continuous strictly increasing function, such that f3(x) = f;c t-f2(t)dt for every
x = 0, then value of f(6) is
339.If f is continuous function and

Fx) = [F ((Zt +3) J2 f(u)du) dt, then |[F"(2)/£(2)| is equal to
340 1f F(x) = [ [4t? — 2F'(t)] dt, then (9F'(4)) /4 s

dx equals

341. lim,,_, o, Zlnfoz x™ dx equals
342. A continuous real function f satisfies f(2x) = 3f(x)Vx € R.If fol f(x)dx = 1, then the value of definite

integral [ 12 f(x)dxis
343.

f01x1°°4(1—x)1004 dx

The value of 22010 — is
[ x1004(1-x2010)1004 g

344. Let f(x) = [ x5"* (1 4+ x cosx - Inx + sinx)dx and f (g) = %2, then the value of |cos(f(7r))| is

345. If the value of Lim,,_,,,(n3/2) -216-21 \/7 is equal to VN, then the value of N/12 is

346. If the value of the definite integral fol 207, x200.(1 — x)7dx is equal to %where k € N, then the value of
k/26is

347. Letg(x) = fwdx and g(0) = 0, then the value of 8g(m/2) is

(cos x+2)2

348. Let] = f__54(3 —x%)tan(3 — x?)dxand K = f__zl(6 — 6x + x?) tan(6x — x%2 — 6)dx, then (J + K) equals

349-1f £ (x) = [ 2L gx and £(0) = 0, then the value of [2/£(2)] is

(x2- 1)3
350. -1
Let f(x) = x3 — = + x+= Then the value of (f1/4 f(f(x))dx) is

351. Let f(x)isa derlvable functlon satisfying f(x) = fo et sin(x — t)dtand g(x) = f"(x) — f(x), then the
possible integers in the range of g(x) is

352. Let g(x) be differentiable on Rand f x%g(x)dx = (1 —sint), where t € (O, g) Then the value of g (i

sint ﬁ) is
353. Iffmof(x)dx = 7,then X129 (f fr—1+ x)dx)
354. Consider the polynomial f(x) = ax? + bx + c.If f(0) = 0, f(2) = 2, then the minimum value of
2, .
Jo If'G0)ldxis
355.If f(x) = Vx,g(x) = e* —1,and ffog (x) dx = A fog(x) + Btan~1(fog(x)) + C, then A + B is equal to

356. et k(x) = f(x+—1)dx6 nd k(-1) = then the value of k(—2) is

357.1f f(x) = x + f t(x + t)f(t)dt, then the value of7f(0) is equal to

X X
358. If [ [( ) ( ) ]lnx dx = (E) +B (5) + C, then the value of A + B is
359.1f1 = 3”/5((1 + x)sinx + (1 — x) cos x)dx then the value of (V2 — 1)I is

360. Consider a real valued continuous function f such that f(x) = sinx + f 71/2(smx +t f(t))dt.If Mand m

are maximum and minimum value of the function f, then the value of M /m is

Page|32



36l.1fy, = fol x™(2 — x)"dxand V, = fol x"(1—x)*dxn € N, and ifZ—“ = 1024, then the value of n is

n

Page|33



7.INTEGRALS

1)

5)

9)
13)
17)
21)
25)
29)
33)
37)
41)
45)
49)
53)
57)
61)
65)
69)
73)
77)
81)
85)
89)
93)
97)
101)
105)
109)
113)
117)
121)
125)
129)
133)
137)
141)
145)
149)
153)
157)
161)
165)
169)
173)
177)
181)
185)

T R e I = - B = - e e R = - e B I - R - s I = s B B = A - R B - s B - = s B - = s B R = s B I = s B = - )

2)

6)
10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
50)
54)
58)
62)
66)
70)
74)
78)
82)
86)
90)
94)
98)
102)
106)
110)
114)
118)
122)
126)
130)
134)
138)
142)
146)
150)
154)
158)
162)
166)
170)
174)
178)
182)
186)

(I =P = i = o R = o = L I T - = P = P - o - o = P I T i T B R = i = i VR T = PR I o T = Y = P I I T = 2 = i = i = N s I I -

3)

7)
11)
15)
19)
23)
27)
31)
35)
39)
43)
47)
51)
55)
59)
63)
67)
71)
75)
79)
83)
87)
91)
95)
99)
103)
107)
111)
115)
119)
123)
127)
131)
135)
139)
143)
147)
151)
155)
159)
163)
167)
171)
175)
179)
183)
187)

0O T O QL o e a0 0000 D e D000 0 0T YA e DY DT YT T YT T e

: ANSWERKEY :

4)
8)
12)
16)
20)
24)
28)
32)
36)
40)
44)
48)
52)
56)
60)
64)
68)
72)
76)
80)
84)
88)
92)
96)
100)
104)
108)
112)
116)
120)
124)
128)
132)
136)
140)
144)
148)
152)
156)
160)
164)
168)
172)
176)
180)
184)
188)

[ == o B B T N~ I 2~ 2 T -~ I o B = VR = PR — o o I T VR S T I = 2 = = 2 I I I = VH = o = L ¢ I VI i - o o T o B = i = i = i = i = PR o I o B = i o B

189)
193)
197)
201)
205)
209)
213)
217)

5)

9)

13)
17)
21)
25)
29)
33)
37)
41)
45)
5)

9)

13)
17)
21)
25)
29)
33)
37)
41)
45)
5)

5)
9)

b,c,d
a,d
a,b
ab,d

a,c
ad

a,b,d
a,c,d
a,b,c

190)
194)
198)
202)
206)
210)
214)
1)

4)

6)

10)
14)
18)
22)
26)
30)
34)
38)
42)
46)
6)

10)
14)
18)
22)
26)
30)
34)

38)
42)

10)

C 191)
a 195)
C 199)
b 203)
C 207)
a 211)
b 215)
abd 2)
a,c,d

abc 7)
a,b,c 11)
a,d 15)
a,d 19)
ab 23)
a,c 27)
a,b,d 31)
a,b,c,d 35)
b,c,d 39)
a,bd 43)
abc 1)

4) a

C 7)

b 11)
c 15)
a 19)
d 23)
a 27)
d 31)
b 35)
a 39)
b 43)
a 2)

a 7)

3) d

d 7)

b 11)

c 192) ¢
a 196) b
a 200) c
d 204) b
d 208) b
a 212) ¢
a 216) d
b,d 3)

b,c,d 8)

acd 12)

a 16)

a,c 20)
ab,c 24)
a,b,c,d 28)
acd 32)

a,c 36)
a,b,c,d 40)
a,b,c,d 44)

b 2) d
d 8) a
a 12) ¢
C 16) b
d 200 d
d 24) ¢
a 28) a
a 32) d
b 36) a
C 40) d
C 44) ¢
b 3) a
b 1) C
4) d

a 8) d
C 12) b

Page|34



13)

5)

9)

13)
17)
21)
25)
29)

ON & 0 U1 B WCT

N/

14)

6)

10)
14)
18)
22)
26)
30)

= T

N O Wb A

1)

7)

11)
15)
19)
23)
27)
31)

W INDNOMROO

2)

8)

12)
16)
20)
24)
28)
32)

U1 O N O O NN

Page]35



7.INTEGRALS

: HINTS AND SOLUTIONS :

1

(a)

Putx =tan6 - dx = sec? 6d6

When x = oo, tanf = oo, § =1 /2

., _ (m/2 tanBsec?0

1= fO (1+tan9) (sec? ) o (1)

Now changing equation (1) into sin 8 and cos 8
. I_f“/z sinfdf

R o Cos@ +sin6 4

(b)

J x sinx sec3 x dx

1
=jxsinx 3 dx
cos3x

= fxtanx sec?x dx
= xfsecx(secxtanx)dx

— f[sec x(secx tanx)dx]dx + C

sec? x sec® x

=x > —f > dx + C
sec2x tanx

YTy T

(o)

I=f0[x3+3x2+3x+3

- + (x + 1) cos(x + 1)]dx
=fo[(x+1)3+2+(x+1)cos(x+1)]dx
Put,_2x+1=t:dx=dt

1 1 1
.-.1=f t3dt+2f dt+f tcostdt
-1 -1

=0+2[1-(-1)]+0
[ t and t cos t are odd functions.

1
f 3dt—f tcostdt =0
1

I=f\/ex—1dx

Lete* —1=t?=2e¥dx=2tdt =2dx =

:I—ft 2t dt—j 2t° dt

) t2+1 T )2 +1
22 +1) -2 2dt

WEGRIE . |

2t
t2+1

dt

t2+1 t2+1
=2t—2tan"1t+C
=2ve¥X—1—-2tan 1Ve*—1+4+C
(a)

e*(x? +1)
(x+ 1)
_f x(x2—1+2)dx
(x + 1)?

X — 1 p
f [x +1 (x + 1)2] *
= [ e*[f(x) + f'(x)]dx, where f(x) =i—1and

fllx) =

dx

(x + 1)2

| = f3n/4 dx (1)

m/4 1+cosx
3m/4

_ f dx
B 1 + cos(m — x)

/4

Using the property f f(x)dx

b
= f(f(a+b—x))dx

_ (3m/4 dx
- fﬂ/4 1—-cosx ( )

Adding (1) and (2), we get
3m/4

1 1
21 = f ( + )dx
14+cosx 1—cosx
/4

3n/4
= J 2 cosec?x dx

/4
= 2(—cot x)i’}f
= —2[cot3m /4 — cotm /4]
=—2(-1-1)=4
=>1=2
(b)
=[x -4 +x)(6—x)(10 —x) +
sinv)dx) (1)

4

= j ((6 —x)(3-(6-x))(4+(6—x))(6—(6

2
- x)) (10 — (6 — x))
+ sin(6 — x))dx
= [((6 — x)(x = 3)(10 — x)x(4 + x) +
sin6—xdx (2)
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10

11

Adding equations (1) and (2), we get
4
2] = f(sin x + sin(6 — x))dx

= (—cosx + cos(6 — x))3
=—cos4+cos2+cos2—cos4
= 2(cos 2 — cos 4)

= [ =cos2 —cos4

()
e—x X
I =—e™*I *+1
e *log(e* + )+fex+1dx
-x
= —eg~X] x 31
e *log(e* + )+fe_x+1dx

=—e*log(e*+1) —logle™*+1)+C
=—e *log(e* +1) —log(1+e*) +x + C
=—(e™*+1Dlogle*+1)+x+C
(b)
f fx)dx = [Xf(X) - f xf'(x)dx(1)
Now,put f(x) =t ~ x=f71(t)
and f'(x)dx = dtand adjust the limits
Therefore, f; f)dx = [bf(b) —af(a)] —
/(@) (b)/—1tde by (1)
(b
f feo+ [ Fre0dx = bf ) - af@
fla)
(C)
Lz = f cos* x sin 3xdx

Integrating by parts, we have
cos3xcos*x 4

Lz = g 5] cos? x sin x cos 3xdx
But sin x cos 3x = —sin 2x + sin 3x cos x, so
L= cos x cos* x
43 = 3
4 s
+ 3 cos® x sin 2xdx
4 .
—3 cos*“xsin3xdx + C
3 cos3xcos4x+41 41 i
= 3 3132 7 3la3
3
Therefore, 214,’3 - 213‘2 = —COS?’X# +C
Or 71,3 — 4l3, = —cos 3x cos* x + C
(a)
207
f |sin x|[sin x]dx
—-20m
201

= f |sin x|([sin x] + [-sinx]) dx

12

13

14

15

=-20 f(sinx)dx = =20 (-cosx)F =20 (-2)

0
= —40

(b)

cosx —sinx

T dx
VvCosXxSsinx

Putsinx + cosx = t,sothat 2sinxcosx = t% —1

1= rf\/ﬂ

= \/_10g|t +\/ﬁ|+c

= \/Elog|sinx + cosx + \/sin2x| +C

(b)
1= f:/zx/tanx dx (1)
= 1= f(;T/z\/cotxdx 2

Adding equations (1) and (2), we get
/2

21 = f (\/tanx + \/cotx)dx
0

T/2Z sinx + cos x
o[ eat s,
sin 2x

/2 sinx + cos x
=\/§f dx
/1 — (sinx — cos x)2

= \/_fl \/dL(where sinx — cosx = t)
_ ZVF_J. —'\ﬁZﬂ
V1-1t2
> =
\/i
(@)
Here, ff(x) = fx) = =

[1+F()m]/n
and £ (%) = rsomm

g(x)= (fofo..of) (x).

n times _ X
T (14 nxn)i/n
xLdx
(1+nxm)1/n

(142xm)1/n

Letl = [x" 2 g(x)dx = [
1 n?x" ldx
- —f Qs
— (1 + nx™)

1
= — LC Tl
n(n—l)(1+nx) +c

(b)
Given A = fo — dt

1+t
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16

17

18

19

1

f etlog, (1 + t)dt
0
= [loge(1 + )e’ls
1

e
=elog,2 -1
+t ¢108e

(©
sin3x sin(x + @)
= sin3x(sin x cos a + cos x sin @)
= sin*x(cos a + cot x sin @)
1

\/sin3 x sin(x + a)

I =

dx

j 1
sin? x vcos a¢ + cotx sina

cosec?x
= —dx
vJcosa + cotx sina

Putting

cosa + cot x sin @ = t and—cosec?x sin adx = dt,

we have
[
a sinavt

1 [t1/?
= —)+c
sina<1/2>+
=]=—-2cosecat +C

= —2 cosec a(cos a + cotx sina)'/? 4+ C
(c)
f sin 2x p
sin 5x sin 3x X
_ f sin(5x — 3x)

sin 5x sin 3x
f sin 5x cos 3x — cos 5x sin 3x
= X

1 ft‘l/z dt
sina

sin 5x sin 3x
1 . 1 .
= §logsm 3x — glogsm 5x +C
(b)
J‘ sin 2x
= | —— 8 —dx
sin* x + cos* x
_ J 2sinx cosx
" ) sin*x + cos*x
3 f 2 tan x sec? x

1 + tan*x
Lettan?x =t = 2tanx sec®xdx = dt

dx

_ — tan—l 2 — tan—1(tan2
=] = 1+t2—tan +C =tan"'(tan“x) + C
(@)

_ 3+2cosx o r r
Let] = f—(2+3 cos %) dx, Multiplying N"and D" by

cosec?x, we get

| (3 cosec?x + 2 cot x cosec x)
= = X
(2 cosec x + cot x)?

20

21

22

J‘ —3 cosec?x — 2 cot x cosec x d
= — X
(2 cosec x + 3 cotx)?
sin x
- =Q————)+c
2 cosec x + 3 cotx 2+ 3cosx
(c)

Given, [ /1 ~(F®) de = [Xf®) dt,0<x <

1
Applying Leibnitz theorem, we get

Jl—U«@f=f@)

>1-(F' @) = f2x)
> (F'@) =1-f2(x)
:fuy—+1 F2(x)
= — =4,/1—y? wherey = f(x)

d
= —y:idx

i
On integrating both sides, we get
sin"}(y) =4+x+C
“f(0)=0=C=0
~y==sinx
y =sinx = f(x) given f(x) = 0 for x € [0,1]
Itis known thatsinx < x,V x € R*

sin(3) <527 (5) < andsin3) <3
~ sinl7 <2:'f2 <2an sm3 <3

- 1(3) <3
()

1
f cot (1 — x + x?)dx
0

1

B 1
=ftan 1(1—x+x2>dx

0

1
[ x+(1-x)
ftan 1<m>dx

1

%
ftan xdx+ftan‘1(1 —x)dx

1
f tan™

0

1
ftan xdx + -1 -x)]dx
0

=2 tan‘lxdx > A=2

0

(b)
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23

24

25

26

g(x)

B

f x a dx
g(x) g(x)

2 oG =)

e -
g(a+ B - X))
f e B-x dx
g (0t+ B —x) g(a+B —x)
J + BT
vV b — 4ac

1
= 1= E(ﬁ —a) = 2a
(~ f(x) is even function = a + = 0)

(@

Puttingxtan 8 = zsinf = dx = cosfdz

1
f f(zsin@)dz

tan 6
tan @

= —cosd f f(xsin@)dx
1

= | =cosf

(d)
We have f(x) = f_l

sinx dt

1sin? x+(t—cos x)2
_, (t —cosx\[*

(e

sin x sinx /l_;

1—cosx

=tan~! (—) —tan~?! ( _
sin x sinx

= tan"1(tanx/2) + tan~1(cot x/2)

_ 41
Now, we know thattan™! x + tan™? -=

sinx

—1 —cosx

72 x>0—-m2, x<0

x
= tan~! (tan E)

T t X >0
1 — tan—
+tan‘1< >= Zn 2

Hence, range of f(x) is {— %E}

(c)
dx a1
Pri sin~(sint) cost = tcost
d sint 1 sint d sint
and2 =22 — =32 - S
dt VE 2Vt 2t dx  2ttcost
(b)
5

3 5
j FQxldx = f FQxldx + f F(xDdx
-3 -3 3

3 5
=2 | fl)dx+ | f(x)dx
[res]

)

tant
2t2

27

28

29

30

1 2 3
=2 fdx+ | f()dx+ | f(x)dx
[reeee [ reoin ]

4 5
3ff(x)dx+4ff(x)alx

_ 0+1+22 +(9+16)_35
B 2 2 2 2) 2
(b)

Put 2 4+ x = t?, so that dx = 2t dt and

1=f 7_t2(2t)dt2f\/7—t2dt

t
=t 7—t2+7sin‘1(—>+(]
V7

=\/x+2\/5—x+7sin‘1< )i/l;z>+€

(b)
L, = j(logx)mdx

= [x(logx)™]¢ — [© x 0B 4

1 x
(integrating by parts)
e— mff(logx)m‘1 dx = e —ml,_1(1)
Replacingmbym — 1
Ipoi=e—(m—1lp_,(2)
From equations (1) and (2), we have
I,=e—m[e—(m—1)I,_,]

=L, =

=>L,— m(m—1DIl,_; =e(1l—m)
I =
= —m+ Mmly,_, =e¢€
> K=1-mandL =~
m
()
X
o = [ =
x) =
| Tve
') 1 dy
= = = —
f V1+xt dx
Now g'(x) —d—x= V1 +x%
Wheny—Ole fx a - =0thenx =2
A
g
Hence, g’ (0) = V1 + 16 = /17
(b)

Let] = fla[x]f’(x)dx,a >1
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31

32

33

Leta = k+ h,where[a] =k, and0<h < 1
a 2 3

f[x]f’(x)dx=flf’(x)dx+f2f’(x)dx

1 1 2
k+h

ot f(k—l)f (x)dx+f kf'(x)dx

= [f(2) fFOI+2[f(3) - f(2)]
+ (k= DIf (k) - f(k - 1]
+k[f(k+h) = f(k)]
=—f)=f@2)=fB) = flk) +kf(k+h)
= [alf(a) = [f (D + f(2) + -+ f([a])]
(b)

f(x) = x|cos xI < x < m = —xcos x, because

cos x is negative in (E,TL')

». the required primitive function = [ —x cos xdx
Now, use integration by parts

(b)
gkx) = | f(B)dt,
|

2 1 2
> F(2) = f FO = f F(Odt + f F(ode
0 0 1

Now,% < f(t) < 1fort € [0,1]
1

1 1
1

> | =dt < | f(O)dt < | 1dt

=2 < [1f(Ddt <1 (1)

Again, 0 < f(¢t) S%fort €[1,2]

2 2 21
zldetslff(t)slfzdt

7 1
= Osff(t)dtsz 2)

From equations (1) and (2), we get
1

%SJf(t)+ff(t)dtS ;

0 1
Ll <3

2 =8 =5
(a)

fe0 =1 =£()=f(5)="=f(5)
So,whenn — o = f(2x) = f(0) (f(x) is
continuous)

i.e, f(x)is a constant function
1

S f@=f1) =3 j FF00)dx = f 3dx = 6

-1

34

35

36

37

(c)

In(E)
I =f ’ cos(e"z)er"2 dx

0

Pute®’ =t = e*’ 2x dx = dt

/2 /2
:I=f cost dt = [sint];"" =1 — (sin1)

1

(b)

dx
We have [ prreTR =
_ f dx
B _ 1

x2 xM 1(1+_

xn

)(n—l)/n

_ dx
- fxn+1(1 +x—n)(n—1)/n
Putl+x™"=t

dx dt

xn+1 n

dx 1 dt

= fo(xn + 1)(n—1)/n - _Ef t(n-1/n
1/n-1+1

B 1Jt1/" =2t ¢

n nl/n—-1+1

=—t/m"+Cc=-Q+x™MV"+C

(b)

Putx =acos?@ + bsin?6,>dx =2 (b -

asinécosé dé, then

—nx " ldx =dt =

f(x —a)3(b — x)*dx
¢ /2

=2(b—a)f (acos?@ +bsin?0 —a)3(b

—acos?6
— bsinZ0)*sin 6 cos 6 db
/2
=2(b—-a)® j sin” 6 cos® 6 d@

0
/2

=2(b—a)® f sin” 8 (1 — sin® 8)* cos 6 d6

0
1

=2(b - a)sfx7(1 —x?)*dx

0
1

=2(b—-a)® f x7(1—x%)*dx

0
1

=2(b - a)Sfx7(1 — 4x? + 6x* — 4x° + x®)dx

0

4 6 4 1
—2(b—a)8[———+

N _(b—a)®
10 12 14 16l
(b)

280
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38

39

40

41

42

J[f(x) + f"(x)] sinxdx

0

:ff(x)sinxdx+ff”(x)sinxdx
0 0

= (f(x)(—cosx))z+ff’(x)cosxdx
0

+ sinxf'(x)|§ — f cosx f'(x)dx
0
= f(m) + f(0) = 5(given)
= f(0)=5—-f(m)=5-2=3
(<)

If fx) = {

€OsX sinx for |x| < 2

e
2 otherwise

3 2 3
=>_.[2f(x)dx = _—E f(x)dx+Jf(x)dx

2 3

= fecosxsinxdx+f2dx=0+2 [x]3=2
22 2

[+ e“°*¥ sinx is an odd function]
(a)
Fo0 = 2D

6f(x)—x

o 2x(x—=6f(x))+f(x)
Now I = J o010y
2x — f'(x) 1
5]l=—|——"-——=Sdx=—-7-—+C
(x? = f(x))? x? — f(x)

(b)

sinnx — sin(n — 2)x = 2 cos(n — 1)x sinx
sinnx
:] dx=f2cos(n—1)dx

sin x
sin(ln —2) x
sin x

/2 /2 /2
sin 3x

sin 5x
- dx = 2cos4dx dx + - d
sin x sin x
0 0 0

/2

sin 3x T
=0+f - dx = dx =—
2

0

X

0

()

Differentiating, we get

f'()

f(x)?

Integrating both sides w.r.t. x
1

5 —— =

f(x)
= f(x) =
(<)

= 2(b%? — a?) sinx cos x

—b? cos? x — a?sin®x

a?sin? x + b2 cos? x

43

44

45

46

m/2  cos®x
Il:JO 1+coszxdx
_ f”/z cos?(m/2 — x)

o 14 cos?(m/2—x)

™/2  sin?x
— ——dx =1
fo 1+ sin?x 2
m/2 ( sin?x cos? x
Alsol; + I; = J-0 (1+sin2x + 1+cos? x) dx

sin? x + sin? x cos? x + cos? x +
n/2 .2 2
:f sin® x cos? x dx
o 1+sin?x+ cos?x + sin? x cos? x
f1+251n2coszx
") 2+sin?xcos?x
211=213$11=I3$11=12:I3
(b)
LetS"=1+x+x*+ 3+ =

d.x = 213

2
1-x
2 3 1/2
Integrating w.r.t. x, we get |(x + x? + % + - )|
0

= —|Ir1(1—x)|(1)/2

1 1 4
:E+E(S) =In2=>S=InE
(c)

We have [['(3 — f(x)) dx = 7

4 4
= 6—f2 f(x)dx=7:j2f(x)dx=—1

Now,

L_lf(x)dx = —f_zlf(x)dx
=— U:f(x)dx + sz(x)dx]

4 4
. U F)dx —f f(x)dx] — _[4+1]=-5
-1 2

(c)
tan x cotx
()_f tdt +f dt
fx) = N CETD RN ETCE)
N ,( )e_ tan x ez
fx _1+tan2xsec x

(—cosec?x)

+
cotx (1 + cot? x)
=tanx —tanx =0
= f(x) is a constant function

1 1
T tdt dt
f(Z):f(1+t2)+lft(1+t2)

e

dt = Intlj,, = 1

Il
L N S S —
~+ | =

(d
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47

48

49

50

51

52

Since a?

= f (a—x)f(x)dx =0
0
Hence, no such positive function f(x)
(b)
4
I, = f: VIn x dx, putting t = VIn x, i.e,,

dx
dt = 2x+VInx

= dx = 2t et’dt

—2a12+13—0

e
= f VIn xdx

e
2
th2 t% dt
1

=tet’ |1—fet2dt:2e4—e—a
1

()
I = fde,lett = In(tan x)
SINX COS X
dt sec2 x
dx tan x
dx
>dt=——
sin x cos x

1 1
=1 :ftdt ==t?+C =E(ln(tamx))2 +C

2
(b)
/2
L-1,= f (cos @ —sin20)f(sinf® + cos? 0)do

Putt =sinf + cos?0 = dt = (cosf —
sin26) 46

1
L—-L=|f()dt=0
/
(b)

Putting e* — 1 = t? in the given integral, we have

dt
e*+ 3 t2+ 4

2(], e [ 753)
-2[(e-2en )

=2[2-2xn/4)]=4—-~m
(@)
fG-—a)=f2+a)

= function is symmetric about the line x = 2
2+a 2+a

f f)dx = 2[ flx)dx
2-a 2
(b)

logSexm 2 tZ
[Ty |
0 0

53

54

55

[x] =0,vx € [0,1)
Forx € [1,2),[x] = 1

b _ <ivre[L,2)s |
1+x2 1+x%2 7 ' 1+ x?
=0
Forx € [-1,0),[x] = -1 = — b L
e 1+x2 1+x2

Clearly,2>1+x?>>1,Vx €[-1,0)

1 < ! <1 1 > > -1
== > —- > —

271+ x? 27 1+4x?
S e

1+ x? ’
Thus, the given integral = — f_ol dx = —1
(d)
f(x) = cos(tan~1x)

) sin(tan™! x)

=>fl)=-——F—=—

1+ x2
1

= I=fxf”(x)dx

=[x ()]} f f'(x)dx(Integrating by parts)
= [f'(D] = [f ()]s
=f' (M- +f(0)

Now f(0) = 1;f'(1) = =55 f(D) = 55

3

> I=1-—

2v2
(9

: _ 1 _ 1
Putting x = e dx = Ty dy,
We get I q) = fol x™ 11— x)" dx
0 n-1
1 1 (-1)
= f — (1 - ) dy
(1+y)mt 1+y/  (1+y)?
< yn-1 xn-1
(1 + y)m+n y (1 + x)m+n X
0 0
Since, I(m,n) = I(n,m)
w M-l
Therefore, I(m, n) = fO de =
0 xn—l

fo (1+x)m+n dx
(a)

t
1
bf;cosélx dx—af—smélx dx
0
= bl; —al,
t
1
I, = j?smllx dx
0
. t
1 . cos 4x
= [——sm4x] + 4f dx
X 0 X
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56

57

58

59

sin 4t sin 4x

= [— + 4+ 411] , {lim = 4}
x-0 X
sin 4t
& I =bl — a{—T+4+411}
1 asin 4t
=(b—4a)J;cos4xdx+ —4a
asin4t

Tt

Therefore, (b — 4a) foticos dxdx =4a—-1

L.H.S. is a function of t, whereas R.H.S.is a
constant. Hence, we must have b — 4a = 0 and
4a—1=0

~a=-,b=1
(d)

Putting x? = t,

1
I =§Jet2(1 +t+2t%) etdt

= %f et[tet” + (et* + 2t%et*)]dt
= 2[etLf(0) + f/(O] dt = 2et(te’”) + C where

t = x?

()

Letx = t® = dx = 6t3dt

== f t3(1+tH)*6t5de

1
4]

:I=6ft8(1+4t2+6t4+4t6+t8)dt

= 6f(t8 + 4t10 + 6t12 + 4t14 + t16) dt

“7l9 " 11 " 13 15 17
4 6 4

—ely23 4 2 176 £13/6 4 = ,5/2
{x T T T

1

+—= 17/6}+C

17
(a)
Putting 1 — x3 = y2, —3x2%dx = 2y dy, we get
——dx
Jle—x3
~ ZJ iy
T 3)1-y2 Y
1 y —
= -1 | +C
3Ogy+1
1l V1 —x3— s 1
= —log |—— >qa=-
3 Vi +1 3
(b)

Differentiating, we get f"'(x) = f'(x)
f%zfdx >hhf'(x)=x+c =f'(x) =
(D

Aex

60

61

62

63

64

= [f'(x)dx = [Ae* dx = f(x) = Ae* + B (2)
Now, f(0) =1=>A+B=1
1

L) =f(x) + j(Aex + 1—A)dx

0
Ae* = (Ae* +1—A) + |4e* + (1 — A)x|}
>1—-A+Ae+1-A—-A)=0
= A(e—3) =—
2 1—e
3—e 3-—e

4 l1—e 5-—e
:f(10g32)=3_e+3_e=3_e
(d)

X

2
> A= andB=1-—
3—e

f . m
etttz —1 2
= [sec™?! t]%

= sec” X —sec”

= sec”

= sec x=5+

(b)

Given xf(x) = x + fle(t)dt
f)+xf'(x) =14+ f(x)

= f(x) =log|x| + ¢
f)=1= f(x) =loglx| +1
= fleH)=0

(d)
1+Inx

e 1 e
1= [ Ra)a [,
1 \X 1 1+xInx

=[Inx + x]§ — [In(1+ x Inx)]§
=e—In(l+e)
()

f(x) _a

J fG) +fla—x) 2

li a+a2+a3+ +an ’
= Sy ==
2T 2T 2|5

a 14
> =—
1—a 5
= 5a =14 — 14a
14
>a=—
“T19
(9
Given f is a positive function, and
K

I, = f xf(x(1—x))dx

1

P
ffx(l—x)

1-k
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65

66

67

68

Now, I;

= [ flx( - 0ldx (1)

= [ (1 = 0f[(1 — X)x]dx (2)
b

Using the property f f(x)dx

b
=jf(a+b—x)dx

Adding equations (1) and (2), we get
k

L 1
21, = jf[x(l—x)]dx =L>—-==
L 2
17k
(d)
I=[sin7! (li’;z) dx,letx =tan6

= dx = sec? 6 db

=] = f sin™! (ﬂ) sec? 6do
1+ tan26

=2f95ec29d9

=2(0tan 6 — In|secd|) + C

= 2(x tan"tx —In|sec(tan"1x)|) + C
(@)

Here, I(m,n) = fol t™(1 + t)dt

tm+1}1
m+1 0

1
—f n(1+ )" L.
0

=I(mn) = {(1 +t)"

m+1

dt
m+1

21’1
m+1 m+1

n

f 1+ o)rtemtide

n
| = -1 1,n—1
(m,n) = m+1 m+1 (m+1n-1)
(a)
Puttinga = 2,b = 3,c = 0, we get

dx T

2+ ) (x2+9) 22+3)B+0)(0+2)
A
~ 60
(b)
4

I=ff(t)dt,putt=x2

= dt = 2xdx, then
2

1= fof (x¥)dx
0
From Lagrange’s Mean Value Theorem
foz 2xf (xz)dx—foo 2xf (x%)dx
2-0
y€(0,2)

= 2yf(y?) for some

69

70

71

72

73

= f 2xf (x%)dx = 2 X 2yf (y?)

0
_ (2af(a®) +2B f(B?)
-

(where 0 < f <y < a < 2,and using
intermediate Mean Value Theorem)

[[cosx
f T~ cosx sin xdx
NG
=/ /Ldt = — [ —=——=dt, where t = cosx
1-t3 1—(t3/2)2
3

2
dt = —cos‘l(t3/2) +C

2(_3
“§fm 3
@)

1

f cos x — cos3 x
1—cos X

1= [ r@le0) - 81 - Dldx
0

1
- f £ - 0lg0) — g1 — 0)]dx
0
1

ool = j [F() — F(1 - 0)][g(x) — g(1 — x)]dx

0

<0
(@)
Given, fsmxtz f(®)dt =1 —sinx
d .
Now, —fsmxtz f(®)dt =—(1—sinx)

= [12f(1)]. (0) — (sin?x). f(sinx).cos x =
—Cos X
[by Leibnitz formula]

= Putsinx = 1/v3

F(H)=03" =3

(b)
a3 1. 3
sin x—4smx 4sm X
1nx
0
_3fsinx 1Jsm3x
4] x 4
0 o
_3{ sinxd lf smud _3
=1 o X 2 o u (u = 3x)
0 0
_3n 1n_7r
42 42 4
(d)

Since h(x) = (f(x) + f(—=x))(g(x) — g(—x))
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75

76

= h(=x) = (f(=2) + () (g(—x) — g(x))
= h(—x) = —h(x)
~ h(x) is odd function,

/2
= [ (70 + F0) (80 - g-0)dx = 0
—-1/2
(b)
lim S li [ ! + ! +
im S, = lim
n—-oo n n-oo |1 4 \/Z 2+ \/z_n
1
el
n+ Vn?
: 1[ 1 1 1 ]|
:hm—l1 —+ 4ot |
noonl- 4 — 2 2 n n
ln Vn - + - ;-l-\/;J
_ jl dx
0 \/E(\/; + 1)
Putvx =z, % dx =dz
1 2dz
@ mSh =) T 2|log(z + DI}
= 2(log2 —log1)
=2log2 = log4
()

On integrating by parts taking sin? x as first

. 1 .
function and —as second function, we get

[0

sin?x - 1"
5 dx = |sin“x [——
X x/1y

0
1
—f 2 sinx cos x (——)dx
X
0

. . 1
Now, lim,,_,o Sin? x (— ;) =0, and

_ sin?x _ _ _sinx
lim = lim (sinx) =0
x—-oo X X— 0o X
o sin? x o sin 2x
Thus,fo 7dx—0+f0 — dx
Now, put 2x = t,thendx = dt/2

f sin 2x _ f sintdt sint

)22 ) e
0 0

[o¢]

sinx
= dx
X

dx
I = f e S
Vsin3 x cosSx

X
0

(d)

dx

vtan3 x

77

78

79

(1 + tan? x) sec?® x
= dx

Vtan3 x

Lett = tanx = dt = sec?x dx

1+ t?
:>I=f—dt

t3/2
= f(t_3/2 +tY2) de
12
= -2tz +§t3/2 +C

2
= —2+/cotx + 3 tan3x + C

=-2,b=—
=>a 3
(a)
Putting,
r+1 — 1 —
"7 (x) = tand— R T dx = dt, we get
f ! =f1dt=t+C=Ir+1(x)

x2(x)B(x) ...1"(x)
+C

(b)

Let f(x) = [(1 + cos® x)(ax? + bx + ¢)dx
o f'(x) = (14 cos®x) (ax? + bx+c¢) (1)
From the given conditions
f)=fO0)=0= f(0)=f(1) (2
and f(2) — f(0) =0 = f(0) = f((3)
From equations (2) and (3), we get f(0) =
f)=f(2)
By Rolle’s theorem for f(x) in [0, 1] :f (@) = 0, at
least one asuchthat0 < a <1
By Rolle’s theorem for f(x) in [1, 2] :f'(B) = 0, at
leastone S suchthat1 < f < 2
Now, from equation (1), f'(a) = 0
= (1+cos®a)(aa? +ba +c)=0 (

w1+ cos®a+0)
= aa’+ba+c=0
i.e., a is a root of the equation ax? + bx + ¢ = 0
Similarly, f is a root of the equation ax? + bx +
c=0
But equation ax? + bx + ¢ = 0 being a quadratic
equation cannot have more than two roots
Hence, equation ax? + bx + ¢ = 0 has one root a
between 0 and 1, and other root 8 between 1 and
2
(©
Given A = fol x%0(2 —x)%%dx;B = f01x5°(1 -
x50 dx
In A, putx = 2t = dx = 2dt

= 4 =2 []/7250.¢59259(1 — £)50de(1)
Now, B = 2 [1/2x50(1 — x)5° dx (2)
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80

81

82

using | f(x)dx
|

= fo(x)dxiff(Za—x) = f(x)
0

From equations (1) and (2), we get

A=210p
(a)
x tanx
Letl = fO secx+cosx x (1)

B f” (m — x) tan(mr — x)

~J, sec(m —x) + cos(m — x) x
m (m—x)tanx

~ J0 secx+cosx (2)

Adding equations (1) and (2) gives

T tan x
2l =m —dx
0 secx + cosx

sinx

s s 5
sin x
=7rf %dx:nf —————dx
0o ——+cosx o 1+cos®x
CosXx

Put cos x = z, therefore -sinx dx = dz
Whenx =0,z=1,x= m,z=-1

] 1 —dz 1 dz
"2’=”f1 m”f_luzz
=m|tan" 1zt -1

=m[tan 11 —tan"1(-1)]

2m?

T T
- (4+4) 4

Putting x = tan 6, we get
f"/z dx _[*  sec’6do
0 [x+VxZ+1] 37 ), (tan@ + sec@)3
3 j”/z cos 6 "
), (1+sing)3
1 /2 1 3

T2 (1+sin9)2]0 ="8727s

(a)

s

I; = f e*(sinx)3 dx

0

T

= e*(sinx)3|T — 3 f(sin x)? cos x e*dx

=0—3(sinx)?cosx e*|¥
Vs

+3 f (2 sin x cos x cos x — sin x sin? x)e*dx

83

84

85

86

Vs Vs
= 0+6Jsinxcoszxe"dx—3jsin3xexdx
0 0

T Vs
= 6fsinx (1 —sin? x)e*dx — 3fsin3 xe*dx
0 0
T T
=6 fsinxexdx—9fsmx e*dx
0 0
- 611 _913
= 1013 = 611
I, 3
I, 5
(d)
Vvx —1
| = | ——dx
xvx +1
x—1
=f—dx
x x2 1
Vx2 — .[x\/xz
=ln|x+\/x2 |—sec 1x+c
(0)
log—
| f(x2/4) [f () — f(=x)]

R g(x2/4)[g(x) + g(—x)]
—logi

fx2/4) [f () = f(—= )] _

g(x?/D)[g(x) + g(-x)]

(as function inside the integration is odd)

(d)
f cosec?®x — 2005

X
Cc0s2005 4

f(cos x) 72005 cosec? xdx — ZOOSIW

= (cos x)72005 (— cot x)

- f(—ZOOS)(cos x) 2906 (—sin x)(— cot x)dx

dx
- Zoosf—cosz"“ o
cotx

== (cos x)2005 +C
(a)
x

g(x) = f cos* tdt

0
X+

= glx+m) = f cos* tdt

0
X+1

X
=fcos4 tdt+f cos* tdt
0

X
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87

88

89

90

91

T

=g(x)+ f cos*tdt [+ period of cos* t is 7]
0

=g(x) + g(m

(a)

The graph with solid line is the graph of

f(x) = {x} and the graph with dotted lines is the
graph of f(x) = {—x}. Now the graph of min
({x3}, {—x}) is the graph with dark solid lines

flfgof(x)dx = area of 200 triangles shown as

solid dark lines in the diagram = 200 % (D (%) =
50
()
Here, [ dx = 2t5

ere, [, {x f(x)}dx = <t
(Using Newton Leibnitz formula): differentiating
both sides, we get

d d
t2{f (t*)}. {E (tz)} —0.£(0) {E (0)} = 2t*
= t? f(t?).2t = 2t*
= f(t) =t
r-s
> f (24—5) =§ [neglecting negative]
(b)

[putting t=4=% %]

In a®"? In p?*
I= f’l <3a5x/2b3x + 2a2xb4x> dx
In abe3x
- f Bazpin
Let a®*bh3* = t,then tIna?b3dx = dt

| f 1 lntdt
—1 = —_—
6Ina2b3 t2

_ 1 (— Int f_ldt>
" 6lna?b3 t t?

B 1 (lnet>+k
~ 6lna?b3\ t

1 In a?*ph3* ¢
= T mazpi\ ampm )Tk

(o)
Putx — 0.4 =t = [*°{t}dt = [ {t}dt

1

=3f(t—[t])dt=3<ﬁ> Ry
J 2), "2
(@)

92

93

94

95

96

Forx € (—%,0),2cosx—1 >0

(b)

. f1o1 do
- _100 (5 + 2x — 2x2)(1 4 e27%%)

3 101 dx
- LOO G+2(1—-x)—2(1-x)2%)
(1 + 32—4(1—x))

101 dx
=2l = f — =1,
_100 5 * 2x — 2x?
L 1
>—==
I 2
(9
Wehavel,, 1 — I, =2 fon cos(n+ xdx =0
chyw=L=>L=0L = =11, =nforall
n=0
(b)
Write I = [ dx

x3(a?/x*—b?)3/2
and put a?/x% = t + b?, so that (—2a?/x3)dx =
dt
(—=1/2a?)dt
- t3/2

1 1
=—— | t732dt = +C
ZaZJ az\/f

+C

= a2(aZ/x? — p?)1/2
x

= a2(a? — b2x2)1/2 +

(@)

Whene < [x] <e? 1<log[x] <2

When e? < [x] < e® 2 <log[x] <3

C

8 10
.-.fldx+f 2dx =9
3 8
(b)
On putting x = sin 8, we get dx = cos 8 d6

cos 6d6
(1+sin2 0) (cos 6)

_f de _J‘cosecze de
“ ) 1+sin20 ) 2+ cot?d

= [ ~ZLwhere t = cot 6

Integral (without limits) = [

2+t
1 tan-1 t 1 X _,cotf
= ——tan~ —= = ——tan
V2 V2o V2 V2
1 . 1 (Vl—x2>
=——tan ! —(——
V2 V2 «x

L 1, _ 1, _
=Definite integral = ——=tan™1 1 + — tan oo

V2 V2
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97

98

99

100

. TI.'+7T_7T
W2 22 42

(<)
Let

I'= fsin2x+sin4x

(cos?x + cos*x) cos x
~ ) sin?x(1+sin2x)
_ ([1—sin?x + (1 —sin*x)*]cos x
- f sin? x (1 + sin? x)
_ [ (2 —3sin®x +sin*x) cos x
B ,[ sin? x (1 + sin? x)
Putsinx =t = cosx dx = dt

2—3t2+t*

=1 = fﬁdt
t*+t

—j(1+2 6 )dt
N t2 t24+1

2
= t—?—6tan_1(t)+C

cos3 + cosSx

dx

X

=sinx — 2(sinx)™! — 6tan"(sinx) + C

(<)
As f(x)satisfies the conditions of Rolle’s theorem
in [1, 2], f(x) is continuous in the interval and

f) =£(2)
2
1

Therefore, flzf’(x)dx =[f)] =f2)-fQ) =
0
(@)

1 2 3 n—1
yr=(1+_)(1+_)(1+_)...(1+ )
r r r r
1n—1 »
1 =—Zl 142
= logy - 1og( +r)
p:

= limy=Ilimy

n—-oo T—00
k
= f log(1 + x) dx
0
=(k—-1log.(1+k)—k
(b)
21
I:j[Z sin x]dx
s
Yy
:: E‘ Tn ﬁ
b—c } i—“‘eﬂ? f X
O = & 5gp o I
6 2 TF ¥
S

From the graph in figure

101

102

103

5m/6 7m/6 11m/6
o1 = f 1dx+f —1dx+f —2dx
/6 T 7m/6
21
+ —1dx
117/6
50 mw 7 11t 7w
=(F-9)+ g2+ g)
11n
+(—2T[+T)
2r mw 8m m
=376 6 &5 "
(b)

I= f_33 x8{x1}dx(1)

Replacing x by —x, we have I = f_33 x8 {—x11} dx

(2)

Adding equations (1) and (2), we get
3

21 = fx8({x11}+ {=x"Pdx

-3
3

8 %%\’
=2fx dx =2 5 =237
0

0
= [ =37 [as{x} + {—x} = 1for x isnotan
integer]

(c)
T
2 .
elsinxl cog x
—dx
A (1 + etanx)
2
T
‘ elsin¥l cosx el sinxl cog x
= 1 _|_ etanx 1 + e—tanx x
0
T
2
= f elsinxl cos x dx
0
Vs
2
= f eSinX cos x dx
0
s
— esinx|§ —e—1
0
(b)
dx
We have [ T =T
f dx
- (n-1)/n
x2xn—1 (1 + in)
X
_ dx
- xn+1(1 + x—n)(n—l)/n
Putl+x™" =t ~—nx"ldx =dt = ifl =
X
_at
n
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dx 1 dt
= fo(xn + 1)(n—1)/n - __f t(=1/n

1 —1 ¢i/n
=——ft_1+_dt— —-—+C
n n 1/
=—ti/n+cC
104 (a)

Letn<x<n +1wheren €l
X

X Zt n
1=f—dt:f2{t}dt+f2{t] dt
21t]
0 0

0
1 x

=nf2{t} dt+f2{t}dt
0 n
1 X
=nj2tdt+J2t‘n dt
0 n
2018 1 2t ”
ATV ATy
0 n
=21 45— (2% - 2")
In2 27n 2
n
= — (2X M1
In2+In2( )
C[x]+ 2 -1
- In 2

105 (c)

tsint
f(x) - fo V1+tanZ2 x sin? t de(1)
Replacing t by = — t and then adding f (x) with
equation (1)

s

Flx) = sint dt
\/1 + tan? x sin? t
/2
sint
=1 dt
1+ tan? x(1 — cos?t)
/2
sint
=T dt
Vsec? x — tan? x cos?t
Lety =cost
~ dy = —sintdt
1
d
> f@=n Y

\/secz x — (tan? x)y?

1

1
. .fJ
tanxo cosec?x — y?

tanx cosec X}O

X

= sin"!(sinx) =
" tanx tanx

106 (a)

oo

1
1 d
f1+7rx2 1+x2>ogx *
0
jlog()dy flogx
0

1+y2 1+ x2
0

_ J‘ logm gy = nI
T ) 12T
0
107 (c)
secx dx
\/2 sin(x + A) cos x
f sec? x dx
25m(x+A)
COosXx
sec? x dx

\/7 vtanx cos A + sin A
secA [ 2pdp

T2 1%

(tanx cos A + sin A = p?, then cos 4 sec? x dx =
Zpap)
I = \/EsecAf dp

I =

2secAvVtanxcos A +sinAd + C

108 (c)
Given integral
_ dx
o (x+cosa)? + (1—cos?a)
dx
o (x+cosa)? +sin?a
1 _ x+cosa)t
= — tan™t ——
sina sina |y
_;1+cosa _,cosa
=— tan” " ————tan " —; ]
sina L sina sina
L ORI -1
= — tan™! cot— — tan™*(cot a)]
sinal 2
=l tan (G- 5) - et tan (5 - o)
= an”“tan(=-——)—tan"‘tan(=-—«a
sinal 2 2 2
1 '(TL’ 0() (T[ )] a
= —_—_— )= =
sinal\2 2 2 2sina

109 (d)
Letl = [1/? 2

1+tan3 x

3
— f(:r/z cos® x dx (1)

sin3 x+cos3 x
/2 3 (T
Ccos ; — X

| e

0
_ f(:r/z sin3 x dx (2)

cos3 x+sin3 x

dx

Adding equation (1) and (2), we get
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110

111

112

113

/2

21=f 1dx
0
s
=5 [ =-

(d)

[ f®dt = [ f(t)dt + ’%6 + x; + a (1)
Forx = 1,f01f(t)dt = O+%+§+a
Differentiating both sides of equation (1) w.r.t. x

we get,
f(x) =0—x? f(x) + 2x1° + 2x°

2 15 5
:ﬂx):%

1
fo15+ x°
ﬁ ——
1 + x2

11
- a
24 +

dx=+
x—24 a

0

1
11
:Zf(x13—x11+x9—x7+ xdx==—+a
0

24
2(1 1,1 1+1) 1
= —_——t— 4| = —
14 12710 876) 247 °¢
167
> a=——
= 7840
(a)
I_f dx _f xn1 4
) x(xr+1) ) xn(xn+ 1) x

Putting x™ = t so thatn x" 1 dx = dt

1
= x" ldx =—-dt
n

f %dt _1f(1 1 )dt
tt+1) n)\t t+1

1
== (logt —log(t + 1))+ C

Liog (=2 ) + ¢
n o8 x"+1

(@)

3e* —5e7*
f 4e* + 5e~*
Differentiating both sides, we get
3e* —5e7* (4e* —5e7%)
4e* +5e% atb 4e* + 5e~*
= 3e*¥ —5e " = a(4e* —5e7*) + b(4e* — 5e7%)
Comparing the coefficient of like terms on both
sides, we get

=ax+ bIn(4e* +5e*)+ C

1 7
3=4(a+b),-5=5a—-5bh=>a=—=,b==

8 8
(@)

1= f:/z S:flxdx. Putx = y/2
T
siny
= 1= d
fy+2 y
0

114

115

116

117

— 7T . 0
= (%)0 - f: (;(1523)]2 dy (integrating by parts)

I —1 +1 A
= = —_—
T+2 2
(@)

1

f tf(t)dt

X

ff(t)dt =x+
0

x + f tf(t)dt

X

[using Leibnitz’s Rule]

d fx (t)dt d
> — = —
dx f dx

0

= f(x)=1+0—-xf(x)
= f(x) =1-xf(x)
1

1
:'f(x)=m=>f(1)=§

(b)
2tanx T
x 2 -
fe (1+tanx+tan (x 4)>dx

=fex (tan (x—%) + sec? (x—%)) dx
=extan(x—%)+C

()

2nm
[cos t]dt = .[ [cost]dt +

0 2
T 2nn+m/2

[cos t]dt + f [cost]dt

2nm
X

+ f [cos t]dt
2w+
—nr+ 0+ (x — (Cnr+n/2)) (—1)
—nn+2nt+ /2 —x
=2n+Dr/2—x

[
\H/Z T 31[/2/
o—>
i i 2%

X
I = f[cos tdt
nm

=n

(d)

b+c
I = f f(x)dx, puttingx =t +¢

a+c
= dx = dt,weget] = [ f(t +c)dt =
abfx+cax

bc
I =f f(x)dx

ac

Putting x = tc = dx = c dt,
We get] = cf:f(ct)dt = cfff(cx)dx
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1

£ =5 (FG) + (=) + FC) = f(=x)
= faf(x)dx

1 a
5| G+ + @ - p)ax

1 a
=3 ¢+ Fenax

1 a
+3 ] (760 - rem)ax

1 a
5| e+ r-x)ax

As f(x) + f(—x) iseven and f(x) — f(—x) is odd
118 (c)
1= f:ec"szx cos3(2n+ Dxdx,ne€ Z (1)

T
= f 0> (M=) cos3[(2n + 1) (m — x)] dx
0

Using | f(x)dx = | f(a— x)dx]
Jroee=]

= f e€0s*% cos3[(2n + D — (2n + 1)x] dx
0
s
= —.f —e%8” X cos3(2n + 1)x dx
0
=1

=>1=0
119 (a)
Wehave f(y) =e¥,g(y) = y:y>0

1
PO = | - »go)dy
0
=j et ydy
0 t
= t -y d
e Le y y

=et <[—ye‘y]6 + fte‘y dy)
0

=ef(~te™" —[e™]5)
=el(—tet—et+1)
=el — (1410

120 ()

0O = = X
6 2
14
we have
3m/4
f[Zsinx]dx
/2
5m/6 7m/6 3m/2
=f 1dx+f —1dx + f —2dx
/2 T 7m/6
_[571 n] [771 ] 5 [Sn 7n]
o A 2 6
__T
2
121 (a)

/4
I, = J In (sinx + cos x)dx
-m/4

/4
= f In (sinx
0

+ cos x) + In(sin(—x)
+ cos(—x)))dx

/4
= f In (sinx + cos x) + In(cos x + sin x))dx
0
/4
= f In (cos? x — sin® x)dx
0

/4
= f In(cos 2x)dx
0
Putting 2x = t, i.e.,% = dx, we get

1 /2
I, = —f In (cos t) dt
0

2
= %Jn/z In (cos (g — t)) dt
0

1 (™2 1
= —f In(sint)dt =<1, =1, = 2I,
2 J, 2
122 (a)
Given f'(1) =tanm/6,f'(2) =tannw/3,f'(3) =
tanz/4

Now, [ f'(x)f"(x)dx + [ f" (x)dx
[ @))?
a 2

3
] + [f 0l
2

_Fe-U'@y’
2

+1'3) =)
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=_(1)2‘(‘/§)2.+(1— 1) =>211=212=>;_1=1

2 V3 2
1-3 1 -1 125 ()
= t1-5=5 Here,[ e*{f (x) — f'(x)}dx = ¢ (x)
123 and [ e*{f(x) + f'(x)}dx = e* f(x)
() x On adding, we get 2 [ e*f(x)dx = ¢(x) + e* f(x)
8 = [ (e 2@
O_x x I = J‘ sinx — cosx do
g(—x) zf FO)dt = —ff(—t)dt ! : 1+ sinx cosx
0 x 0 /2 sin(%—x)—cos (g—x) p
=ff(t)dtasf(—t)=—f(t) - of 1+sin(§—x)cos(§—x) *
0 T
= g(—x) = g(x), thus g(x)is even _ f/z cosx —sinx dy = —I
Also, g(x + 2) = f;”zf(t)dt B ) 1+sinxcosx %
2 2+x N Il =0
= ff(t)dt + f f(®)dt I3 = 0 as sin3 xis odd
1 —
° x I4=f In(1 x)dx
=g(2) +ff(t+2)dt 0 X
0 :fln (%)
pd 0
—8)+ [ f0de :
0 =fIn —dx =—l,
= g(2) +8(0) S L=0
2 T
Now, g(2) = fozf(t)dt = folf(t)dt + flzf(t)dt I, = f cos® xdx = 2 J,cos6 xdx # 0
) 0 0 0
_ ff(t)dt + ff(t +2)dt 127 () ) cina
0 1

[ =——dx
(3 + sin 2x)
fsinx+cosx+sinx—cosx

1 0
= ff(t)dt + ff(t)dt (3 + sin 2x)
o 21 _fsinx+cosx _f—sinx+cosx N
. B 3 +sin2x (3 + sin 2x)
_ Putting t; = sinx —cosxinl; and t, =
= ff(t)dt =0as f(¢) is odd sinx + cos x in I, we get
-1 [ - f dt, f dt,
>g(2) =0 = glx+2) = g(x) > g(x) is B+A-t)] J B+ -1
periodic with period 2 _ f dty _ f dt,
4 — t? 2+ t2
=>g4) =0 =f(6)=0,g(2n) =0,n €N 1. 124+t 1 [t
=—ln| — —tan 1(—)+C
124 (b) 42=nl V2 V2
1 |2+ sinx —cosx
14cos?t =—Iln | - ‘
4 |12 —sinx + cosx
I = f xf (x(2 —x))dx 1 _q (SInx + cosx
sin? t - ﬁtan ( V2 )
2
1+cos“t 128 (d)
= f C-0f(x@-x))dx=21,-1 By rationalizing the integrand, the given integral
sin? t
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129

130

131

132

can be written as

f(x)=f(x+ x2+1)dx
2

=242 x2+1+%log|x+\/x2+1|+6

2 2
Putting x = O,we havef(0) =CsoC =—-1/2 —

1/42

and f(1) = %+%\/§+%log|1 +V2| + (_%_%)
= %10g(1 + \/5) = —]og(\/i — 1)

(9

. 2, . . .
Since e*” is an increasing function on (0, 1),
thereforem = e = 1,M = e = e(m and M are

minimum and maximum values of f(x) = e*” in
the interval (0, 1))

>1<eX <e, forallx € (0,1)
1

:>1(1—0)<J e** dx < e(1—0)
0

=>1<f01ex2dx<e
(i)
Zflf(r—1+x)dx
—' Jo

1 1
:ff(x)dx+ff(1+x)dx
0 0
1
+ | f2+x)dx+ -
Of
1
+ | f(h—1+x)dx
Of
1 2
=ff(x)dx+ff(x)dx
0 1
3 2
+ | fC)dx+ | f(x)dx + -
Jrees |

1 n
+ Ilf(x)dx= 0ff(x)dx

(a)
\/1+sinx\/1—sinxd
= X
v1 —sinx
CcoS X
———— dx=-2V1—sinx +C
V1 —sinx
(d)
2
- [ [ e =T
dt X
Tdx V14 x?

=>1=|({*-1dt
-

L 1:+C—t(1:2 3)+C
3 3

1
=3Vl +x2(x*-2)+C
133 (d)
xdx
N

Letx?2 — 1 =t2 = 2x dx = 2tdt

I =

:”:f(t2+t1)2 f<t2+1)2

14 dat
Buttan™'t=[——=[1 t2+1dt
= +ft 2t dt
Ttz 41 (t2+1)2

t t2+1-1

=———+2 | ——=-dt
t2+1 (t% +1)2

— -1
—t2+1+2tan t—21
1 t
T2t2 41
1/Vx2 -1
= -

1
+ = tan‘1t+ C

+tan"1/x2 — 1) +C

134 (d)
1

tan~1x
I = f dx
x

0
Putting x = tanf = dx = sec? 6 do
/4

0
= I=f
tan @

0

sec?6do

/4

_ f 20 o
N sin 260

0
Putting 20 = t,i.e.,2d0 = dt,

WegetI——fW2 -

sint
/2

_1f X d
2 sinxx

0
135 (c)
e3x

Since, ] = fmdx
(e3x _ ex)
== | ————=dx
J 1+ e e

= =]
o (1-5) . (-2

1+—+u?
u

=ft2d_t1 [putu+%=t=>(1—$)du=dt]
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136

137

138

139

3 | N _1l uz—u+1+
B Ogt+1 Tl rur1 "
_1l e? —ex+1+
_ZOge2x+ex+1 ¢
(o)
_ (ax?-b)dx
Letl = fx c?x2—(ax?+b)?
b
j a—— putax+—=
’ ax+ a__ dx—dt
1(_
f_cz_tz—sm (C)+k
ax+2
= sin™?! Xl+C
c
(b)
I_J‘4_ X Sxd
= 51nxc052c052 X

= f 2 sinx(cos 2x + cos x)dx

= f(sin 3x —sinx + sin 2x) dx

1 1
=cosx—§cos3x—§c052x+(]

(d)

The given integrand is a perfect differential coeff.

ﬁ(x +71)

1

n
> = H(x+r) =(n+1D!-n'=n-n!
r=1 0
(a)
Let[—f351n2xd
X
dt
Put2x =t,= dx=7
6
2 (®sint sint
= [ =— —dt= | —dt
2), t t

2
But given f%dx = F(x)

6Sintd—F6 F(2
=!7ft—()—()

140

141

142

143

(a)
Let x = tan 6,then dx = sec? 8d6

2
NOW}/':f dx3= sec93d9
(1+x2)2 (1+tan26)2
sec? 6

[0 g

(sec? )z
_fseczedg_f de _J‘ 046
~ ) sec36 = ) seco )
Hence,y =sinf +c = \/:L7+ c (D
[ tan Z sing = —— ]
v tanld =x =-— ~sIn0d =

1 ,/12 + xZ

Given when x=0,y=0= from equation
(D,0=0+c
=>c=0

=from equation (1),y = N

=>when x = 1,y=%

(o) .

Letg(x) = [ f(t)dt

Now fogf(t)dt 2(2) = g(Z; 1g(l) + g(l)1 5(0)
=g'(a) +g'(B)

=3[a? f(a®) + B%f (B?)]

(@)

e e
Iy = j(ln x)* dx = |x (In x)k|i - kf(ln X)) ldx
1 1

=>l=e—kl,_;

=1, =e—4l;
=e—4[e—3(e—2L)]
=% —-24 (v =1)

(@)
N =

= 1= e [)(:Ex:;)? o+ 4)2] a

=fex[x+4+(xf4)2]dx

=ex(xf_4)+C

144 (c)

I =

fﬂ

x—1
2 dxlett—ln( +1)
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145

146

147

148

dt x+1x+1—-(x—-1) 2
7 dx x—1{ (x + 1)? }_(2—1)
dx dt

x2—1_ 2

:I—lftdt—1t2+C—1(l (x_l))2+c
=2 % — 2\ " 11

(@

X

j [ ~ear
lf—tdt+ftdt x>0

—-1<x<0

fGx) =

1 0
(1-x2%), —-1<x<0
) 1
§(1+X2) x>0
(c)
dx 5
f(x+2)(x2+1):aln(1+x)

1
+ btan_1x+§1n|x+ 2|+ C

Differentiating both sides, we get
1 2ax b 1

(x+2)(x2+1) (1+x2)+(1 +x2)+5(x+2)
1
MCEDICEEE
(x +2)(5b + 10ax) + 1 + x?
- 5(1+x2)(x+2)
=5=(14+x2)+5(b+ 2ax)(x +2)
Comparing the like powers of x on both sides, we

get
14+10a=0,b+4a=0,10b+1=5
2

ﬁa——ﬁ,b—g

(o)

f()_1+ex f(a)—1+aandf( a)_1+ea

e —a 1

_1+L_1+€a

S f@+ fay =t
fl@+f(-a " 1ted

Letf(—a)=a ~ f(a)=1—a

Now, I; = f:_axg(x(l —x))dx

1-a
f 1-x)g((1- x)(l -(1- x))dx

1-a
f (1- x)g(x(l — x))dx

1—2: 2
I

1-a
w21 = f g(x(1—x))dx =1,
(b)

e? |logex

Letl = [ _, dx

For = <x<1logex<0hence <0

ogex

For1<x<e2 logx>0hence >0

1
- +
" /
1 2
[(loge x) ]1/e E [(loge x)z](l3
[0~ (-] 4 (2%~ 0)
5

log, x log, x

~
I

dx

+ [\JIH[\JIH

A - Y
N
Il
N |

f sinn x sinmx dx

-
T

= f 2 sinmx sinnx dx
0

= fn(cos(m —n)x — cos (m + n)x] dx
0

sin(m —n)x  sin(m + n)x|"

0

m-—-n m+n

150 (c)

/2
=
0

/2
|

T/ 2sinx +cosx+ 1—1
= 2] =
0

sin xdx

1+ sinx + cosx
cos xdx

1+ sinx + cosx

- dx
sinx +cosx + 1
T
= 2l ==—1log?2
2 %8

I = 1ng
= —_- — — =
20

4
151 (b)
Letl = fonxsin‘*x dx ...(i)

1= f:(n —x) sin* x dx ...(ii)
On adding Egs. (i) and (ii), we get

T
21 =7Tf sin* x dx
0

=2nf:/zsin4x dx

_, 4-14-3m
T T a—22
_, 31n_3n2
—ty 2278
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Graph of y = cos (1 x/2)

— [N
_710 1\2/4

’

y
From graph, f_12 [x [1 + cos ?] + 1] dx

-1 1

- f [x[1 + (—=1)] + 1]dx + f[x[l +0] + 1]dx

-2 -1

1
- ()7L + f[x +1]dx
41
0

=(-1-(-2)+ dex

-1

1
+ | 1dx =2
|
153 (b)
) _f x?dx
) A+ + VIt D)

Let x = tanf = dx = sec?6d6 = (1 + x?)d6
s 3 x2dx
@) = f (14 x2)(1+V1+x2)
_ [ tan®@sec”6do
- f sec? 6 (1+ sech)
3 f tan?6 do

1+ sech
sin?6d6
=fcost9(1 + cos 6)
3 1 — cos?0d6o
_,[cosé?(l + cos 6)
(1 —cos8)do
cos6

=fsec9d9—fd0

= log (x +J1+ xz) —tan"lx + C

Givenf(0) =0

= 0=logl—-0+C

= =0

= f(1) =log(1+V1+1)—tan"1(1)
I

=log(1+ \/E) 2

154 (a)

155

156

157

158

Putx—izt (1+$)dx=dt

Ifx=1,t = O,andx=\/§2+1

,t=1

o] = flwputt =tanf - dt = sec?6do

0 1+t
/4 T

I =f In (1 +tan6)do =§log62
0

(©

Putting a® + x® = t2

, we get
3

t2 a®
:>1=f—2 dt—t+—1n
t —_

(@)

3|t ¢

X X
fe (\/1 T2 JAt7  Jata)y

4 1-—2x )
V(@ +x2)°
1 X
_ex +ex
V1 + x? V(@A +x?%)3
1

x
- ¢ <\/1+x2+\/(1+x2)3>+c
Using [ e*(f(x) + f'(x))dx, we get
=e*f(x)+c
(b)

sin 2x
(3+ 4cosx)3 x
and put3 +4cosx =t,sothat —4sinx dx = dt

(t—3) 1(1 31)+C

t  2t2
_ t—3 8cosx+3

= +C
16t 16(3 + 4 cos x)?

(b)

Here,[ x°(1 + x3)?/3dx

Let1+ x3 = t? and 3x2dx = 2t dt

fo (1 +x3)%/3dx

= fx3 (14 x3)?/3x2dx
= f(tz — 1)(t?)?/3x%dx
2
= §f(t2 — 1) ¢7/3dt
2
2(3 3

_Z 16/3 _ > 410/3
3{16t 10t }+C
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159

160

161

1
= g (1 + x3)8/3
(©

_ .f 1—x7 p

ECETN
Diff. both sides , we get

1
-z@ +x3)33 4+ ¢

=aln|lx| +bIn|1 +x7|+C

_a 7x6
1+x7

(1+x7) x
=>1—-x"=a(l+x")+ 7bx’
>a=1,a+7b=-1
=>b=-2/7

(b)

I = fxex cos xdx

= xe*sinx — xe*(— cos x)
— f(xex + e*) cosx dx
— f e” sin xdx

= xe*sinx + x e* cosx

—fxex cos xdx

- f e*(cosx + sinx)dx

= 2] = xe*(sinx + cosx) —e*sinx +d
=2l =e*((x —1)sinx + xcosx) +d

=] = ; *((x —1)sinx + xcosx) +d
>a —1 b=-1,c=1

> )
(a)
Letl = [°7/ ;’ ) —(se‘ﬁ":/j‘ff) dx

sm/4 /2 cos (x—%)

= I=f T dx

—3m/a € +1
Putting x —f= t = dx=dt
= 1= fjf 5L e (1)

Replacing t by m + (—m) — t or —t, we get
(7 V2cos(—t) Tce\/_cost
I=[ —dt= [ ———dt(2)

Adding equation (1) and (2), we get
Vs

21=\/§fcostdt =>1=0

162

(o)
(Z =f""(t)cost — f" (t)sint
+ f"(t)sint + f'(t) cost
=[f""(t)+ f'(t)] cost
dy
—f""(t)sint
—f"(t)cost

+ f"(t) cost — f'(t)sint
=—[f""(t) + f'(t)] sint

dx\2 dy 211/
= [(E) +(3r) ]
= [(f""(t) + f'(£))?(cos? t + sin? t)]'/?
= ")+ f'(t)

dv? a2
:f[(d—’t“ d—’t’)] dt = f"(6) + f(£) + C

163 (c)

164

165

166

dx

pxP2a-1 _ gya-1
f GPHa 1 1)2
pxP~t —qx~171
- (xP 4+ x~9)2 dx
(Dividing N"and D"byx2%)

_fdt_ 1+C_ 1 ve
)2t T xP 4 x4
x4
=i ¢

(a)
1 X 1
()_f dt _f dt +J‘ dt
fx) = 1+ x—t] J14+x-1 1—x+t
0 0 x
1 1 _
1+x—x 1—-x+x

= f'(x) =
(d)

j‘ sin x cos x
= —_—ax
Sinx + cos x
(sinx + cosx)? — 1
== - dx
2 sinx + cos x
1 1

=—| |sinx + cosx — dx
Zf [ V2 sin(x + /4)

1
=3 [sin x + cos x]

1
— ——log|cosec(x + m/4)

2V2
—cot(x +/4)|+C

(b)

nm
X+

g(x + — .[ (|sint| + |cos t])dt
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X
= f(|sint| + | cost|) dt
0

nm
X+
2

+ f (Isint| + | cost]) dt
X

=g(x) + J,2 (Isint| + | cos t|) dt(as | sint| +

Jcost/has a period 7z/2)
nm
=g(x) + g(7)
167 (a)
fe) = [ Sde= f(1)=0and f'(x) =%
Letg(x) = f(x) —In(x),x € R*
= g'(®) :f'(x)—%= —~>0Vxe RY

= g(x) is increasing forx € R*,
g)=f1)—-In1=0-0=0
=>gx)>0vVx>1landg(x) <0Vxe(,1]
= Inx = f(x)Vx € (0,1]

168 (c)
Vs
; f cos? x i (1
= X
1+ a* 1)
-1
T
cos?(0 — x)
= —— dx
f 1+ a0

-1

b
Using the propertyff(x)dx
a

b
= J(f(a+b—x))dx

3

; J‘a"coszxd )
= = _—
14+a* * (2)

-7

Adding equations (1) and (2), we get
s

21 = fcoszxdx 3)

-1
i

=2fcoszxdx

0
/2

= 4f cos? xdx
0

0
/2

=4f sin? x dx (4)

0

2a a
f flx)dx =2 ff(x)dx if f(2a—x) = f(x)
0

169

170

171

172

173

Adding equations (3) and (4), we get

/2
4I=4J 1dx
0
= [I=mr/2

(b)

n .
2x sinx

[=0+2 | ——7>
f1+coszx

0
b4

x sin x w?
=4f—dx=4—=n2

1+ cos?x 4
0
(0)
X 2nm X
flsintldt=f |sint|dt + f|sint|dt
0 0 2nm

=2n f:lsin tldt + fzxnn sintdt (as x lies in either
1st or 2nd quadrant)
=2n(-cost)y + (—cost)y,; =4n —cosx + 1

(a)

fof(x) t?dt = xcosmx (1)
£3 fx)

= — = X COSTX
31,

= [f(x)]® = 3xcosmx (2)

= [f(D]? =27

= f(9) =-3

Also, differentiating equation (1) w.r.t. x, we get
[f()1?f'(x) = cosmx — x wsinmx
= [f(9I*f'(9) = -1

, _ 1 _ 1
SO ey T

(b)

/2
f |sin x — cos x|dx
0
/4
= f —(sinx — cos x)dx
0

/2
+f (sinx — cos x)dx
/4

= |cosx+sinx|g/4+ |—cosx—sinx|zi

—(1+1 1-0) + (-0 1+1+1)
V2 W2 V22
4

=—-2=22-2=2(2-1
7 ( )

(c)

Inl,, Putx +1 =t, then
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2
J‘2t24—11t4-14

t*+ 2

2
f2x2 +11x + 14
= X

N x* 4+ 2

-2

-2
L+

2

fxﬁ +3x% + 7x* +2x%2 + 11x + 14d
= X

x4+ 2

2
2
(x?2+ 3x+7)(x*+ 2) + 5x
= f dx

x*+2

22
x
x*+2

2 2
=f(x2+3x+7)dx+5f dx
=2 =2

‘ 100
=2f(x2+ 7)dx=T
0
(The other integrals are zero, being integrals of
odd functions)
174 (b)
sin® x — cos® x
fl — 2 sin? x cos? x
(sin? x — cos? x)(sin* x + cos* x)
1 — 2 sin? xcos? x

dx

1
= f —cos2xdx = —Esian +C

175 (d)
x% -1

dx
x3vV2x* —2x2 +1
4 4

I =

176 (c)
I, = x(Inx)™ — f

=x(Inx)"* —nlp_y
= I, +nl_q =x(Inx)"
177 (c)

n-—1
x(n)(Inx) s

X

J‘ cosdx —1
cotx —tanx

3 f —2 sin? 2x (sin x cos x)
(cos? x — sin%x)
J‘ sin?2x sin 2x
cos 2x
f (cos?2x — 1) sin 2x
= dx
cos 2x
Lett = cos2x = dt = —2sin2x dx

I 1f(1_t%dt 11|t| t2+C
= = — _— = - R

2 t 2 M Ty
1 1

= Elnlcos 2x| — Zc0522x +c
178 (b)
f cosdx +1

cotx —tanx

2cos?2x
= | —5—————sinxcosx dx
cos? x — sin? x

= f cos 2x sin 2xdx

1 1
=Zfsin4xdx = —gcos4x+C

179 (c)
fl/z e*(2 — x?)dx
1 (1=x)V1—x2
_ fl/z e*(1—x%2+1)
1 1—-x)V1—2x2

f”zx 1+x+ 1 p
= e x
-1 1-x (1-x)V1—x2
1/2
f1+x
— X
€ 1—x

-1
=3¢

180 (c)
Putx = asin@ - dx =acos6 do

Whenx =0, =0;x =aqa,0 =§

Lo . __ (/2 acosBdo

~ given integral I = [ —
f”/z cos 6 df

~J, sin@+cosf

/2 cos (2-6) do
Also, I = fO / sin(g—9()2+w)s(g—9)
™/2 sin@ db
N fo cos 6 + sin 6
™/2 cos 6 + sin @ /2
w2 =
0

do =

T
- d9=_
cos O + sinf 0 2

. I —_—
T
181 (c)

I = f etnX (sin x — sec x)dx
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=fsinx eta“xdx—fsecx etanx gy
= — elANX o5 x

+ f cosx e *sec? xdx

—fsecx etanx gy

= —cosx e@X 4 (C
182 (d)

a
fx‘*\/az —x2dx
0
a

[_xS(aZ _ x2)3/2] 3 A
— + a2
3 0

0

. 2 2 _x2 (g
6.[)6 a X X

(Integrating by parts with x3 as first function and

xVa? — x?as second function)
a? [
= 7fx2\/a2 —x2dx
0
a
Jo x*Va? —x?dx q?

= =
foaxzva2 —x%dx 2
183 (b)

b
[ reax- - @

b b
= ff(x)dx—ff(a)dx

b
= f (f(x) = f(@))dx

b
< f £ G0 — f@)ldx

b b
(b — a)?
Sflx—aldxzj(x—a)dsz
a a
184 (b)
¢/tan"lx logx
f + 5 | dx
1 X 1+x
e e

d +f logx
x 1+ x2 x

ftan‘lx
x
1

e

1
e
tan™! x .
dx + (logxtan™" x)§ —
1
ta

- x
1
=tan le
185 ()
an

lim Z V.
e LT (3T + )

tan 1 x

dx

186

187

188

_f‘* dx
0 \/5(3\/§+ 4)2
Put3vx +4 =t :%ix dx = dt

=
2 (Odc 2111* 1

=§f4 rfﬂz]wzm

(9

LetA =lim,_ [tan%tanz—z tan% v

- logd = i 1[1 tan—
=logA = lim —logtan—

+ logt 27t+ +logt nn]
ogtan—— ogtan——

= lim

n—-oo

1

11 mro l T d

Eogtanz—f ogtan(zx) X
0

r=1

2 (m/2
= ;fo logtany dy (1)
1
[Puttingz nx =y ~dx = (2/7r)dy]

Now let I =f(;t/2

I = f:/z log tan Gn - y) dy(by property IV)
/2

= f logcoty dy
0

logtany dy

/2

= —f logtany dy = —I
0
orl+1=0o0r2l=00rlI=0
~ from equation (1),logA =0 =~ A=e’=1
()
Write 2ax + x? = (x + a)? — a?,and put
X+ a=asech,
So thatdx = asec8 tan 8 df
.f asecHtand

a3tan30
_ 1J'c059d9
" a? ) sin?6
_ 1
" a?sin6
1 sec@ 1 x+4a
=—-—— +C=———=+C
a?tan @ a%\2ax + x2
(d)

x%dx

! :f(4x2 + 4)6
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189

190

1
_ X
2 (avg)
1) -
= 2(44__"52) +C_1—10(4+xi2)5+c

(d)
fxlog(l +%) dx

= fxlog(x+ 1)dx—fxlogxdx

x? 1 x?
=7l°g("“>‘§fx+1 *
x? 1(x
—7logx+§ de
x? 1 1
=7log(x+1)—§f( 1+?>dx
x? 1,
—710gx+2x
2

X
= 7log(x +1)

le 1 (x?
S logx -S| o —x
11 ( +1)+1 2+cC
> log(x 27X
X2
2710g(x+1)
2

Hence, f(x) = x; —%,g(x) = —%logx and 4 = %
(9

The polynomial function is differentiable
everywhere. Therefore, the points of extremum
can only be the roots of the derivative. Further,
the derivative of a polynomial is a polynomial.
The polynomial of the least degree with roots

x = 1and x = 3 has the forma (x — 1)(x — 3)
Hence, P'(x) = a(x — 1)(x — 3)

Since at x = 1, we must have P(1) = 6, we have

X
P(x) =.f P'(x)dx + 6
! X
=af (x?— 4x+3)dx +6
1

e 2x% +3 4+6
—a3 X X 3

Also, P(3) = 2so a = 3.Hence, P(x) = x3 —
6x% +9x + 2

1 1 9 19
Thus,f0 P(x)dx =.—2+-+2=—

il L oge+ 1) +2x +C
5-logx — - log(x 5%

191

192

193

194

(©
Differentiating both sides, we get
3sinx + 2cosx b(2 cosx — 3sinx)

3cosx + 2sinx (2cosx + 3 cosx)
_ sinx(2a —3b) + cosx(3a + 2b)

B (3cosx + 2sinx)

Comparing like terms on both sides, we get

12 15
3=2a—3b,2=3a+2b=>a— b__@
(9
Wehavef e’ (x —a)dx = 0

1
2 2
:>f exxdxzf e* adx
0 0

1,1 1 2
- x — x — 22
:zfoe dt—ocfoe dx,wheret—x

= %(e -1) = afole"2 dx(1)

Since, e*” is an increasing function for0 < x < 1,
therefore,
1<e” <ewhen0<x<1
1
=>1(1-0) < f e dx < e(1-0)
0

=>1< fol e*’ dx < e(2)
From equations (1) and (2), we find that L.H.S. of
equation (1) is positive and fol e** dx lies

between 1 and e. Therefore, ais a positive real

number.

1
5 (e-1)
2
fol e*? dx ®)
The denominator of equation (3) is greater than
unity and the numerator lies between 0 and 1.

Therefore,0 < a < 1
(a)

3

x x
f tan™' — +tan~?!
1 xc+ 1

0 o, X X2+ 1
= tan 5 + tan dx
-1 x“+ 1 x

Now, from equation (1), a =

T 19 T 13
= —EX 1+ [EX]O
=7
(a)

Let] = f(l cosG)2/7 do

(14+cos 6)9/7
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195

196

197

[ = (2sin? 0 /2)?/7 46 - (sin6/2)*/7 10
") (2cos20/2)%277 (cos 6/2)18/7
Putgz t ﬁ: dt
2 2

(sint)*/7
= =fm dt (Herem +n = —2)
= f(tan )7 sec?tdt

Puttant =u -~ sec’tdt =du

w1177 7
> = fu4/7du = 1177 +c =H(tant)11/7+C
7 o\11/7
=11 (tanz) +C

(@)
f(x) =cosx — J(x —t)f(t)dt
0

X

= f(x) =cosx —x ff(t)dt+ ftf(t)dt
0

0

= f'(x) = —sinx — xf(x) — Jf(t)dx+xf(x)
0

= f'(x) = —sinx—ff(t)dt

0
= f"(x) = —cosx — f(x)
= f"(x)+ f(x) = —cosx
(b)

1

f t?f(t)dt =1 —cosx

Cosx
Differentiating both sides w.r.t. x

d f t2f(t)dt = d 1

I f = dx( cos x)
Cosx

= —cos? xf(cos x)(—sinx) = sinx

= cos? xf (cosx)sinx = sinx

=/ (cosx) = cos? x
Now f( ) is attained when cos x = ?
V3) 16
f§—>= =5.33
3
()]s
(d)
_ dx
Let[ - f(1+‘/9?) f(x__xz)
= si o=
Ifvx = sinp, thenZ\/)7 dx = cosp dp
= 2sinpcosp dp

(1 + sinp) sinp cosp

=2f__iL_

(1 +sinp)
(1 —sinp)dp

f cos?p

=2{f sec pdp—f(tanpsecp)dp}
= 2(tanp —secp) + C

x 1
S N\Ja-0  Ja-»x
2(Vx -1
_20x-1)
V(@A —x)
198 (c)
_ (x%2-1)dx
Let I'= fx3 2x4—2x2%+1
On dividing Nr and Dr by x°, we get
o)
I:f x3 x5 x
2-2+2
Put2—;+;=t = (%——)dx—dt
dt 1 1 2 1
“Vitc== 2-S+—+
Vi 2\/_ €72 2 xt e

199 (a)
Differentiating both sides, we get
23
V1 +sinx f(x) = 55(1 + sinx)/? cosx

= f(x) = cosx
200 (c)

I=Jetan_1x(1+x+x2)( ( 1 )dx)
T+x

_ tan"1x X

= fe (1+1+x2)dx

» etan_lx
=—feta“ xdx—fx dx
1+ x2

-1
=_fetan X dx — x etan

ey [ rarse

-1
=—xe@" Y4 (C

201 (c)
3m/4
dx

V2(ex~m/* 4+ 1) cos (x - %)

Putting x — % =t,we get
/2

I =

-1 /4

1
| =— S —
\2 f (et +1)cost
-m/2

/2

1
_E f (et +1)cost
-m/2

Adding, we get 2] = \/—‘% f_nﬁz sectdt
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202

203

204

205

/2
secxdx -

2\/_ f R NF)

-m/2

(b)
x+2

Let] = fmdx

Putting x + 1 = t2,dx = 2t dt, we get
t2+1

1=2 [

B Zf 1+ (1/t)?

(e=3) +3

_2 X
—\/gtan ( —3(x+1))+6
(d)

1
f (1+e™*")dx
0

x3 x> X7 !
73 R S

31! 52! 7.3!
[2 1 4 1 1 4. ]
- — —_—— ee)
3.1! 52! 73!
Clearly ‘d’ is the correct alternative
(b)
We have,

e *f(x)=2+ fx\/t‘* + 1 dt,xe(—1,1)
0

On differentiating w.r.t x, we get

e (f'(0) — f() = VxF + 1

> f'(xX)=fx)+/x*+1e*

+ f~1is the inverse of f
) =x
:f*%ﬂmy%@=1

= (@) =

f! (X)
1

- f_ll(f(X)) B fx) +Vxt +1ex
Asx =0, f(x)=2

and f71(2) = 2+1 =§

(a)

1= fxln(xﬁ/ﬁ)d Jett =VxZ +1

VxZ+1
dt X

Tdx VTl
=>I—J-ln(t+\/ )

=1n(t+\/t2—1)t—ftit/g_‘1 tdt
—tln(t+ — )—— =

=tln(t+Jt2—1)—Jt2—1+C

1+x21n(x+\/1+x2)—x+C
>a=1b=-1
206 (c)
1
x“ dx

1
I_Jexde_J 2
P71+ ) e 2—x3)

0 0

Inl,,putl—x3=t
0

1 —dt
$12=_f —

3)el"t(1+1)
1
1
1 etdt_l
“3e) 1+t 3el
0
I
:—1=36
I,
207 (d)

4am

4m-2
Put2n—§=z

1
—3 dt =dz,i.e.,dt = —-2dz

Whent=4n—-2,z=2n—-2n +1=1
Whent =4m,z=2n—2n =0

0
_ 1 (sin(2r — z)(—2dz)
> [ = Ef

14z
1
1
—sinz dz sint
z+1 1+t
0
208 (b)

a

I = f(cos‘lx—sin‘lx/l —xZ) dx

-a
0

—-a
a

=f(n—cos‘1x)dx+A—2A
0
=an—24A=>1=2
209 (a)

[ = f4 (y%- 4y+5) sin(y-2)
—Jo (2y2%2-8y+1)
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a
= fcos‘lxdx+A—2fsin‘1\/1—x2 dx
0

dy,puty —2 =12z

.t AT .t

sin= 1 sin=

I'= f4n +22—tdt:§ f )
w1+ (2m =1

2



210

211

212

213

214

2
; jzz+1
=5]/= | ——
2z%2 -7

sin(z)dz =0
2
(@)
“ xlogxdx
= fo (1+ x2)?
Letx = =

B “ tlogt ;
o (1+1t%)2
>1=0
(@)
X 2nm X
I —f[smt dt = f [sint]dt + f[smt]dt

2nm
= nf [sint] dt + onn
periodic with period 2m)

sint]dt (as [sinx] is

=-—nm +0=-—-nn
(c)
cost
f20 = ff( )2+smt t
= 2f (x)f (x)=f(x) Zi:::x (differentiating

w.r.t. x using Leibnitz rule)
Cos X

= 2f'(x) = 2Jrsinx[as f(x) is not zero
everywhere]

, cos x
= fo (x)dx:_[2+sinx

= 2f(x) =log.(2 + sinx) + logC
Put x = 0 we have 2f(0) = log2 + logC, or
logC = —log?2
> fG) =3I (ZE
(@)
Giventhat] = [(x% + x) (x 78 + 2x~9)1/10dx
or I = [(x+1)(x? + 2x)Y/0dx
Now putx? + 2x =t = (x + 1)dx = %
:)I:J‘tl/loﬂzl E
2 2 11
5
— (2 2 11/10
11 (x* + 2x) +C
(b)

-

2+ sinx

#nm,n €l
> )x nm,n

11/10 — i

o £11/10 4 ¢

X

dx

cos3 xv/'sin 2x
dx

3 2sinx cosx
COS°X |—————

e coS2x

215

216

217

sec*dx sec? x(1 + tan? x) 4
x
V2 tanx 2 Vtanx
Lett = +tanx
it sec®xdx
=S dt = —
2+Vtanx
1= : j(1+t4)dt
V2
£5
=2 (t + E) +C
V2 V2
= ?t(t‘L +5)+C = ?\/tanx (tan?x+5)+ C
>a=—,b=5
=75
(a)
a xt+y
im=| [ et ar+ [ esintar
x-0Xx
y a
x+y
2 0
= lim— | eS™tdt (— form)
x-0X 0
y
Apply L’Hospital Rule
sin?(x+y) ay\ _ sin2y @Y
= lim € (1 + dx) € dx
x-0 1
. dy dy ,
— psin?y [1 Z7 _ 2| = psin?y
€ + dx dx €

(d)
f(x) = Asin(nx/2) + B

Am X
= f'(x) = 7cos (7)
= f' ( )_—cos— V2 (given)
= A=4/n
Also, given flf(x)dx = %

2A
:f[Asm +B]dx—n
2A X !
—?cos (7) + Bx|0 =—
24 2A
SB+—="=B=0
s
(@)
_ (/2 vcotx
= fO cotx++tanx dx (1)
_ (m/2 vtanx
= 1= fO ytan x++/cotx x (2)

Using | f(x)dx = | f(a — x)dx]
Jree-

Adding equation (1) and (2), we get 2] =
= I = n/4
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218 (a,b,d)
fQ=-x)=f2+x),f(4—x)=f(4+x)
>fA+x)=fUG—-x)=fQ2+2—-x)

=f2-2-x)=f®
= 4is aperiod of f(x)

50 48 50
f)dx = | f(x)dx+ | f(x)dx
[ roin=[ oo |

4 2
=12 | f()dx+ | f(x)dx
rees]

(in second integral replacing x by x + 48 and then

using f(x) = f(x + 48))

2 2

=12 <ff(x)dx+f f(4—x)dx>+5
5 0
2 2

=12 <ff(x)dx+f f(4+x)dx>+5
J 0

2

= 24ff(x)dx+5 =125
0

—2+48

46 -2
ff(x)dx= ff(x)dx+ f f(x)dx
) )

-2

2 4
= ff(x +4)dx + 12 ff(x)dx
0 0

2 2
=ff(x)dx+24 ff(x)dx
0 0

=125
Also fzszf(x)dx = f:f(x)dx + f44+48f(x)dx
2 4

=ff(4—x)dx+12ff(x)dx
0 0
2 2
:ff(4+x)dx+24ff(x)dx
0 0

2 2
=ff(x)dx+24ff(x)dx
0 0

=125
3+48

jlf(x)dx=ff(x)dx+ f f(x)dx
1 1

3

3 4
=ff(x)dx+12 ff(x)dx
1 0

2 2
=ff(x+1)dx+24 ff(x)dx
0 0

# 125

219 (b,d)

vx€[-1,0)0r—1<x<0
For-1<x<0

cos™1{/(1—x2)=—sin"1x
J‘{cos‘1 x + cos™14/1—x%}dx

= f(cos_1 x —sin~tx) dx

=f(g—25in‘1x)dx

I ) x
=Ex—2{sm x-x—fmdx}
=%x—2xsin‘1x+2{—M}+c
On comparing, we get

A—T[ =-2
_E'f(x)__ X

220 (a,b,d)

1 1
dx -
In:.[—(1+x2)n=j(1+x) dx
0 0

X

1
CETREN

1
f(—n)(l +x2)™"1 2x X xdx
0
0

1

1 x? dx
=t 2”] L+ x5
0

1
1 1+x%2-1
St G
0
=—+2nl, —2nl,44
=2nl,y, =27+ 2n- DI,

1
=—+41;, ==+ tan x|}
S th=5 lo

AlSO 4‘13 = 2_2 + 312

_1+3<1+n)_1+3n
T4 4 8) 4 32

221 (a,c,d)

2x2+3x+3
(x+ D%+ 2x+2)
0

I =

2(x2+2x+2)— (x+ 1)
(x+ D%+ 2x+2)

(2 1 )d
x+1 x%2+ 2x+2 x

2log(x +1) —tan"(x + 1)1}
log2 —tan™12 +tan"11 (D

Il
N T O — | OY——
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T
= 210g2—tan‘12+z

=log4 — (E—cot12) r

= —Z+log4 + cot™12

From equation (1), = 2log2 — tan™?! (1:)1(1)

1
=2log2 —tan"1=

=2log2 —cot™13
222 (b,d)

f sin xd(sec x)

f_ d(secx)
= | sinx———=d
dx

=ftan2xdx=f(seczx—l)dx=tanx—x+C

X =fsinxsecxtanxdx

= f(x) =tanx,g(x) =x
223 (a,b,c)

x—x+1
=) s

x?+1 x
- f “leErDrE @ 1)3/2] dx
X 1 —X
= f € L/xzf * {(xz T 1)3/2}] dx
= [e*[f(x) + f'(x)]dx, where f(x) =

=e*f(x)+c=

The graph of f(x) is given in Fig 7.1

From the graph,f(x) is even, bounded function
and has the range (0,1]

224 (b,c,d)
J‘xz + cos?x 5
= | ————cosec“xdx
x2+1
x>+ 1+cos?x—1 5
= 1 cosec xdx

f . sin? x 24y
= —_— c
S ) cosec’xdx

f ez
= | (cosec?x — x
xZ24+1

=—cotx—tan 1x+C

T
=—cotx+cot‘1x—§+C

=—cotx+cot™ x4+ C
225 (a,d)

226

227

_ f\/(l + sinx)(1 — sinx) dx
B \/sinx(l —sinx)

cos x
= dx
Jsinx(1 —sinx)

Cos Xx

f Puttmg— —sinx = t)
/ — F it

= —sin 1(1/2)+C——sm‘1(1—251nx)+C

T
=cos (1 —2sinx)+C -3

=cos (1 —2sinx)+C
2
=cos™?! (1 —2(Vsinx) ) +C
=cos™1(1—2sin?t) + C (PuttingVsinx
=sint)
= cos !(cos2t) + C

=2t+C ('-'\/sinx>0=>sint>0=>t

T
e (o 5))
= 2sin"}(Vsinx) + C
(a)

1

f e’ =% dx

0
Forx € (0,1),x? —x € (—1/4,0)
> e V4 < e¥'=% < @0
1
_1 2
>e 4<fex *dx <1
0

(a,b,c)

X

g(x) =f2|t| dt

= x|x|
Clearly, continuous and differentiable at x = 0

—2x,x<0

Also, g'(x) = {Zx >0 which is non-
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228

229

230

differentiable at x = 0
(a,c,d)
(x*+1)
x+1)
(x%2 + 1)% — 2x2

(xZ2+D(x*—x%2+4+1) dx

(x? + 1)dx

(x4—x2+1)_2f(x6+1)

(1+$)dx x2dx
zf(xz_H%)_ 11

In the first integral, put x — % =t

1
(1 +—2) dx = dt
X

and in the second integral putx® = u

24 du
x“dx = —
3
dt 2 du
thenl = f1+t2 B Ef 1+u?
-1 2 -1
= tan t—§tan u+C

1 2
=tan~?! (x - —) —=tan"1(x3) + C
x 3
Here, f(x) = x —%and g(x) = x3
Both the function are one-one
Also f'(x) =1+ iz # 0. Hence, f(x)is monotonic

1
Alsoff( )dx—f%dx=f(i——)dx

3 i
=-—+—=+C
)
2n 2
lm= > (= =ff(x)dx
r=n+1
rllgrtalonzf r+n ff(1+x)dx
=ff(t)dt=Jf(x)dx
lim, an f Fdx
lim, an j Fldx
0

(b,c)

yE

1+4()

231

232

233

_fx2+ 1—x2d
N 1+ x4 X
0
= =1 I
f1+x4dx+f1+x4_dx 1+ 2
0 0
12= 1X de
0;+x
Putx +-=1y
I j 1 -0
= = =
2 y2_2 y
p f dx fxzdx )
= = =
1+ x* 1+ x* (2)
0 0

Adding equations (1) and (2) we get

o0 1+x2dx

=2 =[] —= —f ’1‘ dxputx——zy
X
[ d 1 ® T
:>2sz Zy [—ta ‘11] =—
Jyr+2 W2 V2l_, V2
[ =T
= ]=—
22
(a,d)
2x _ C D
x—1D(x-4) x—1 x—4

2x=C(x—4)+D(x—1)
C——2/3D—8/3

f TEeEnLs
2/3  8/3

_ x=1(_
fe (x—1+x—4)dx

2 8
=—§F(x—1)+§e3F(x—4)+C
~A=-2/3,B=8/3¢3

@)
1 1
f f() dx = f (x — [x]) dx
-1 -1
1

=f_1xdx—f_11[x]dx

1

=0—f [x]dx (1)
-1

[ x is an odd function]

—f_ol(—l) dx — J:de

=1
(b,d)

I:f\/cosecx+1dx=

Putcosecx — 1 =t? =

cotx

——dx
Vvecosecx — 1

—cosec x cotx dx = 2tdt
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I f — cotx cosec x d f 2dt b b b
= = — X = — —_—
cosec xvVcosec x — 1 1+t? J fa)dx < f fx)dx < j f(b)dx
=—2tan"lt+c=—-2tan ' Vcosecx — 1+ C ¢ a ¢
— _of®_ -1 — b
= —2[5 —cot ! Veoseex 1] +.¢ = f@- - < [ f@dr< [ OG-
=2cot ' vcosecx — 1+ C a @
2eot™ oty ¢ F@ = i [ Feod = )
=2cot™ ——= s f(a) < x)dx <
vcosecx + 1 (b—-a)l,
234 (a) 238 (b,c,d)
X 1 /4
t)dt =x +.[ tf(t)dt
Jof() xf() In=ftan"xdx
Differentiating both sides w.r.t. x, we get 0
) =1+0—xf(x) T/
>x+Df(x) =1 = J tan™ 2 x tan? x dx
0
= () = ——= /s "
S F(1) = 1 = f sec?xtan™ % x dx — f tan™ 2 x dx
2 0 0
235 (ad) = fol t"2dt —I,_,wheret = tanx
f sin™! x cos™! xdx gn-1\1
In + In_z = ( >
I8 -1
= f [Esin‘1 x — (sin™?! x)z] dx n 0
m Iy + Iy = ——
=—(xsin‘1x+ 1—x2) |
2 =1, + 14,14 + Ig, ...are in H.P.
1,2
- (x(sm ' x) For0 < x < m/4,wehave 0 < tan" x < tan™ 2 x
+sin~1 xJ/1 — x2 _x)+C Sothat0 < I, <Ih_y = I+ Iny, <2, <I,+
)
(intergrating by parts) n 21 1 1
7 -
=sin‘lx[ix—xsin‘lx—Zvl—x2| ~ o1 <21”<n_1 :2(n+1) <l
T 1
—J1 — x2 2 G
+2\/ x“+2x+C 2n—1)
“ f7(x) =sinT'x, f(x) = sinx 239 (a,b)
236 (a,c) x
e
Letcosx = t,= cosx =t = cos 2x = 2t?> — 1 and fx)=x f? dt —e*
dt = —sinx dx. Thus 1
_(tP=2 124 o* [t
I_fztz_ldt_§f2t2—1dt =>f'(x)=x7+f7dt—ex
_ 1 f dt 3] dt X 1
“2) 7 2] 22— , f et
= .
= = dt>0[vx € (1,
13 1 \/Et—1+c ! t [ (1, )]
=-t——=Xzlog 1
2° 2v2 2 V2t +1 = f(x) is an increasing function
1 3 V2cosx — 1 240 (a,b,c)
==CoSsX — X log +C
2 42 V2cosx +1 Fora <0,
_ ___3 _ V2cosx—1 Given equation becomes
SO'P_l/ZrQ_ 4\/E'f(x)_\/7cosx+1 2 1
3 v2cos x+1
= == = Y2TOSXT - - > <- <
or P=1/2,Q 4ﬁ,f(x) T cosro1 f(x a)dx_1:>a_2:> a<0
237 (a,b) (;_ 0 )
Here, f'(x) = 0in [a, b]. So, f (x) is monotonically ord<a<z,
increasing.
Hence, f(a) < f(x) < f(b)
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241

242

2
flx—aldle
0

a 2
= |[(a—x)dx+ [(x—a)dx =1
Jomneee]

a? a?
=>7+2—2a+721:o a?—2a+1>0

=>((@-12%>0
Fora = 2,
2
flx—aldel
0
2
:f(a—x)dx21=>2a—221
0
>3
: —
“=3
> a= 2
(a,d)
An+1_An
/2
_ J‘ sin(2n + 1) x —sin(2n — 1)x
- sinx

0
/2

f 2cos2nxdx =0
0
= Apy1 = 4y
Bn+1 - Bn
/2
sin?(n + 1) x — sin? nx
= j — dx
sin? x

0

/2
J‘ sin(2n + 1)x
= ——dx
sin x
0
=An41
(a,b)

fx) =e*+ fol e* f(t)dt = e* + ke* where
k=[] f(O)dt
1

.'-k=J(et+ ket)dt=e+ke—1—k
0

ex
2—e

e-1 e—1
.k —;,thusf(x) —ex(1+;) =
Obviously, f(0) = ﬁ <0
Also, f'(x) = % <0OforVx€ R
Hence, f(x) is a decreasing function

Also, folf(x)dx
1

ex
fz—e

0

dx

243

244

245

246

e* 1t
[2 - e]o

e—1
T 2-—¢
(ac<)
fcosZZx sin 2x dx

(a,b,c,d)

Let = [ sin(logx)dx
Putlogx =t
wx=et

=>dx =etdt

Then, I = [e'sint dt
ot
?(sint—cost) +c

<0

cos 2x

1 1
Efsinélxdx: —gcos4x+B

x
E{sin(log x) —cos(logx)} + ¢
On comparing, we get

fx) = ;,g(X) =logx, h(x) = logx

Option (a) lim,_,, f(x) = 1imx_)2§ = % -1
Option (b) }Cim B _

—1 h(x) - x—1logx

logx

Option (c) g(e3) =loge® = 3loge =3

Option (d) h(e®) = loge® =5loge = 5

(a,b,d)

We know f: | sin x | dx represents the area under

the curve from x = a to x = b. We also know that
areafromx = atox = a + mwis 2

fablsinxldx =8=2b—a= 8;“ ¢Y)

Similarly, f0a+b|cos xldx =9 =2 a+b—-0=
972(2)

17w

From (1) and (2),a = Zandb =
> la+bl ==, la—b| =4m, = =17and
b

fsec2 xdx = [tan x]}TZ/4 =0

a

(<)

Let f(x) = V3 +x3

Clearly, f (x) is increasing in [1, 3]

= The least value of the function, m = f(1) =
V3+13=2

and the greatest value of the function,
M=f@3)=+V3+3%

=30

Therefore, (3 —1)2 < f13\/3 +x3 dx <
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(3-1)v30
Here, 4 < f13\/3 +x3dx < 2V/30
247 (ab,d)

J‘ dx _ J‘ dx
x2+ax+1 a\? a?
(x+3) +(1-5)
248 (a,c,d)
fxze‘z"dx =e **(ax®> +bx+c) +d
Differentiating both sides, we get
x2e™?* = e7?*(2ax + b)

+ (ax? + bx + ¢)(—2e72%)
=e (=2ax?+2(a—b)x+b — 2c)
>a=12(a—-b)=0b—-2c=0

=1 = —
=b ,C >
249 (a,c)

I = j sec? x cosec* xdx

(sin? x + cos? x)?
= TR dx
cos? x sinx
f sin* x + cos* x + 2 sin? x cos? x

cos? x sin*x
cos? x
dx

=f sec? x + 2 cosec’x + ——;
sinx

=tanx — 2 cotx + f cot? x cosec?xdx

3

t°x
=tanx — 2 cotx — 3
250 (a,d)
X X
f'(x) = >0Vx>0=f(x)=

1+ x2 1+ x2

1
>——,Vx2>1
+ x
X X
, 1
= | f'(x)dx > T 2 dx
1 1
= f(x) >tan"lx
—tan"'1 = f(x) + m/4
>tan~!x

251 (a,b,c,d)
(x® + 4 + 4x*) — 4x*
x*—2x%2 42
[t +2)% = (2x7)?
_f (x* —2x2+2) dx
(x* +2 = 2x?)(x* + 2 + 2x?)

- f (x* —2x2+2)

X5 3

dx

XL et
Tg Ty T

252 (a,0)
g(x) = fx27(1 + x + x2)%(6x? + 5x + 4)dx

253

254

= f(x4 + x° + x)6 (6x° + 5x* + 4x3)dx
let x® + x> + x* =t = (6x> + 5x* + 4x3)dx = dt

t7
sglx) = f todt = -+ C

1
=§(x4+x5 +x8)7+C
37 1

g0)=0=>x=0=g(1) = 7alsog(—1) =5
(a,b,d)
Given that f(x) = [ |t — 1|dt

X
:f(x)=f(1—t)dt,0£xs 1

0

x2
=X —7
Also f(x) = fol(l —t)dt + flx(t — 1)dt, where
1<x<2
1 x? 1 x?

=§+7—x+5=7—x+1

2
x—%,0<x< 1
Thus, f(x) = L2 z

7—x+1,1<x§2

1—-x,0<x<1
= 100 = {x—1,1<x<2
Thus, f(x) is continuous as well as differentiable
at x = 1. Also, f(x) = cos™! x has one real root,
draw the graph and verify
For range of f(x):
fx) = f; |t — 1|dt is the value of area bounded

by the curvey = |t — 1| and x-axis between the
limitst =0andt = x

Obviously, minimum area is obtained whent = 0
and t = x coincideor x =0

Maximum value of area occurs when t = 2,
Hence f(2) = area of shaded region = 1

(a,c,d)

The expression f(x)f(c)Vx € (c—h,c+ h)
where h - 0% is equivalent to Lim,_, f(x)f(c)
which equals to (f(c))2 because f(x) is
continuous
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255

256

257

Therefore, f(x)f(c) >0V x € (c —h,c+ h)
whereh — 07

a. Wehavel = limn_,oo%In [(1 + %) (1 +
Zn---1+nn

=flnxdx= [x(Inx—1)]2=-1+2In2
1
c. Givenf(x) =0 = f; fx)dx =0
But given ff f(x)dx = 0, so this can be true only
when f(x) =0
d.f;f(x)dx =0 = y = f(x) cuts x axis at least
once
So, there exists at least one ¢ € (a, b) for which

flc)=0
(b,c,d)

1
fsin6x dx = —gcos6x+c

1 .
= —6(1—251n23x)+c
1 1

=——+—sin23x+c=lsin23x+d
6 3 3

=——cosbx +c
6

1
= —g(2cos2 3x—1) +c¢

= Zcos?3x +
= 3COS XTC

Also, derivative of% sin ( 3x + g ) sin ( 3x — g ) is
sin 6x.
(a,b,c,d)

Let f(x) = f(fz (t2_5t+4) dt

2+et
) x* —5x2+4
f (X) = <W) X 2x
For extremum f'(x) = 0
~x=0,41,42
(a,b,c)

X

L'I—O
f)

= f)f'(x) =1
:ff(x)f’(x)dx=f1dx

1
—dx

0= | 765

= f'(x) =

1
SSF@PE=x+c (D)

258

259

260

Now given that fal[f(x)]_1 dx =2 = f(1) =
V2

= From (1),%[f(1)]2 =1+c=>c=0

= f(x) = +V2x

But f(1) = V2 = f(x) =V2x = f(2) =2
Also, f'(x) = = = f'(2) = 1/2

2x
(2x)3/2
=

L@

folf(x)dx=j\/m= 3

0
Also, f () =% = f1(2) = 2
(a,d)

x+m

fx+m)= f (cos(sint) + cos(cos t))dt
0

= f(cos(sin t) + cos(cos t))dt
0

x+m

+ f (cos(sint) + cos(cost))dt
0

=f(m) + J(cos(sin t) + cos(cost))dt
0

(~ for g(x) = cos(sinx) + cos(cosx), f(x + ) =
/()
=f(m) +f(x)
= f(m) + 2f (g) (*+ g(x) has period /2)
(a,b,d)

3x+4 3x +4
x3—2x—4 (x—2)(x2+2x +2)

A Bx+ C

x—2+x2 +2x+2
>3x+4=Ax*+2x+2)+ (Bx+C)(x —2)
~A+B=0
2A—2B+C=3
2A—-2C =4
>A=1B=C=-1

J‘ 3x+4 d
' x3—2x—4x

_f dx 1f 2x + 2 p
T x—2 2) 2+ +2™

1
= log,|x — 2| —Eloglx2 +2x+2|+c

1
=>k=—§ and f(x) = |x% + 2x + 2|
(a,b,c,d)

a
J sinx dx = sin 2«
/2

= —[cos x]7,, = sin2a

= —(cosa —0) = sin2a
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=cosa (2sina+1)=0

. 1
~cosa=0andsina = =3

m 31 T T
s a=—,—anda=nw+-,2mr ——
2’ 2 6 6

m 3 7m 11m

R R R P

261 (c,d)

262

7111_% tan(1/n)log (1/n)
tan(1/n) llog(l/n)

T nbe (1/m) n

_ tan(1/n) _ log(n)
o n—-oo (1/n) n
= _1121_1201/_71

=0

Then, f(x) =e° =1

f) 1

fi/(sinllxcosx) * fsin11/3xcosl/3x x

= f sin™11/3 x - cos™Y3 x dx

= f(tanx)‘11/3 cos~*x dx

= j(tan x)"1/3 - sec* x dx

= f(tanx)‘“/?’ (1 + tan?x) - sec? x dx

i
_ (tanx) (tanx)~2/3

S (E4r) G

3 3
= —§(tanx)‘8/3 —E(tanx)‘z/3 +c

+c

3 3
nglx) =— 3 (tanx)~8/3 — 5 (tanx)~2/3
3 3 15

~gm/)=-g-5=-%

and g(x) is non-differentiable at tanx = 0
Orx=nmnel
(a,b)

L.H.S.:!{Of f(t)dt}du

Integrating by parts choose ‘1’ as the second
function

=1u f(t)dt}
[ [rosf

=x_0ff(t)dt —J.f(u)udu

X

— E){f(u)u du

X X

=xff(u) du—ff(u)udu

0 0
= [ reoe - wa
0

= RH.S.

263 (a,b,c)

S L £ C.) B
Letl = [, T @b dx(1)

_ b f(a+b—x)
= o @ i @

Adding equations (1) and (2), we get
b
:>2]=f1dx=b—a
a
b—a

== (T) =10 (given)
~b—a=20

264 (b)

~ sin® x + cos® x = (sin? x)3 + (cos? x)3

= (sin? x + cos? x)3

— 3sin? x cos? x(sin? x + cos? x)

=1-3sin®xcos? x

3 i1
— 1 _ 2 in2 e iod —
=1 4sm 2x ( perlodz)

= Least and greatest value of sin® x +
cosérarel4and 1

Hence, (g - 0) X i < fg/z(sin6x + cos® x)dx <

m2-0x1

T /2 m
= —< f (sin® x + cos® x)dx < =
8" ), 2

265 (d)

31 5T

v i [2 sinx]dx=[z°[2 sin x]dx + [sz[2 sin x]dx
2 6

2

7m/6 3m/2
+ f [2sinx]dx + f [2 sin x]dx
T /2

5m/6 7m/6 3m/2
=f 1-dx+0—f 1-dx—2f
/2 /4 /6
mom 2m
"3 6 3

[ 2 sin x is decreasing function in

(n Bn)
2’2

1-

|

dx
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266

267

268

269

(a)
For a < b.If m and M are the smallest and
greatest values of f(x) on [a, b]

Thenm (b —a) < [, f(x)dx < (b — a)M

1 (b
ormsmfa fx)dx<M

Since f(x) is continuous on [a, b], it takes on all
intermediate values between m and M

Therefore, some values f(c)(a < f(c) < b), we

[ fdx = f(c) or [} f(x)dx =

(b-a)

Jfclb—a)

will have

Hence, both the statements are true and
statement 2 is a correct explanation of statement
1

(a)
Statement 2 is a fundamental concept, also we
have f(2—a)=f(2+ a)

2+a 2+a

ZL f)dx = ZZJ f(x)dx

(a)
Letg(x) = f‘f f®dt — f:f(t)dt, where x € [a, b]

We have g(a) = — f(ff(t)dt and g(b) = f(ff(t)dt

2

b
= g(@)gd) = — f fode| <0

Clearly, g(x) is continuous in [a, b] and
gla)g(b) <0

It implies that g(x)will becomes zero at least once
in [a, b]. Hence, f;f(t)dt = ff f(t)dt for at least
one value of x € [a, b]

Hence, both the statements are true and
statement 2 is a correct explanation of statement
1

(<)
b b
fxf(x)dx = f(a+b —x)f(a+ b —x)dx

270

271

272

b
:(a+b)ff(a+b—x)dx
¢ b

—fxf(a+b—x)dx

a

Therefore, statement 2 is true only when
f(a+ b —x) = f(x) which holds in statement 1

Therefore, statement 2 is false and statement 1 is
true

(d)

) e*”dx cannot be expressed in terms of
elementary function, then integral is known as
inexpressible or that is “ cannot be found “.

(a)
Letp'(x) = a(x — 1)(x — 3)

= p(x)=f a(x? —4x +3)dx +c

1

+60 [+ p(1) = 6]

3
= px)=a ?—2x2+3x
1

x3 5 4
= px)=a ?—Zx +3x—§ +6

Since, p(3) = 2,thena = 3
wp(x) =x3—6x%+9x +2

Statement Il is also true and it is a correct
explanation for Statement I

(b)
-5
I = f sin(x? — 3)dx

-4
-1

+ f sin(x? + 12x + 33)dx
2

= 11 + 12
-1
I, = f sin(x? + 12x + 33)dx
2
-1
= f sin((x + 6)? — 3) dx,
2
Putx +6 = —y

Page|73



273

274

275

276

277

-5
>, = — f sin(y? — 3)dy = -1,

-4

:>11+ 12=0:>1=0

(b)
2T 2n

':I=f sin3xdx=f (1 — cos? x) sinx dx
0 0

Putcosx =t = sinx dx = —dt

Then, 1 = [ (1 - t?)(—dt) = 0

(a)
Statement Il is true.
N f dx _ f e*dx

oW, ) vz (eX+1)2
_[de*+1)
) (e¥ +1)2
= ! + B i tat tll
i ¢ (By using statement II)
(c)

5 T 2 T
x> x4 Vx E(O,—): e*>e* Vx E(O,—)
4 4
) T
cosx > sinx VE (0, Z)
= e*’ cosx > e*’ sinx
2 2 2, T
= e* >e* >e* cosx >e* smexE(O,Z)

SL>L>1>],

(<)
Given, I, = [ cot™ x dx = [ cot™ 2 x(cosec®x —
1ldx

= f cot™ 2 x cosec®x dx — I,_,

cot™ 1x

- n_l _In—Z

Putn = 6,5 +1,) = —cot® x

(<)
_ (2-2x) dx
Let! = [ ==+ | Toss

=2 4+2x—x2+j

dx

278

279

280

281

x—1
=2 4+2x—x2+sin‘1( )+c

V5
()

Statement 1 is true as it is a fundamental
property.
Letg(x) = J; f(t)dt

If f(x) is an even function

Then g(—x) = fa_xf(t)dt

=- fxf(—y)dy
=-—_ff%y)dy

=- ff(y)dy—fxf(y)dy

# —g(x)

Hence, statement 2 is false

(b)

Letl = fom cos?? xdx

Then,
s

I = Zf cos?? xdx [ cos®°(2m — x) = cos?? x]
0

Now,f(:T cos® xdx = 0[+ cos®?(m — x) =
—cos99x]

=>1=2%Xx0=0

(@)

F(x +m) =fsin2(x+n) dx

= f sinxdx [+ sin?(m + x) = sin? x]

=F(x)

(@)
= f ()" (x) — f'(0)p(x)}
f(x)p(x)
—log f(x)}dx

{log p(x)
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282

283

o2} = Loy

b (%)
BrwI "2 x}

5F

fl 5769

(d)
* Period of e

2

sinx lS 27T

200

3 f eSxdx # 2004
0

(d)

T

f\/1 —sin? x dx

0

T
= flcos x|dx
0

/2 T
=f cos xdx + f—cosxdx
0 /2

=1+1=2

Hence, statement 1 is false. However, statement 2
is true

284 (b)

285

I_f dx _J‘ dx
= - ==
x3V1+x 5 ,%_l_l

Let%+1=t:»dt=_—:dx
X X

Lo _Lfat LSS O PR
sl=—Z| ==—-\t=-= -
4) Vi 2 2 x*

Thus, both the statements are true but statement
2 is not a correct explanation of statement 1

(d)
Forx?+2(a—1)x+a+5=0
IfD<0=4(a—1)%—4(a+5) <0

=>a’-3a—4<0or(a—4)(a+1)<0or
-1<a<4

Thus for these value of a,x? + 2(a— )x +a+5
cannot be factorized, hence

| & — 2 tang(0)| +
x2+2(a—Dx+a+5 an Clglx ¢

286

287

288

289

290

Hence, statement 1 is false and statement 2 is true

(d)
Obviously, | sin t| is non-differentiable at x = 7
But
X .
Jy |sint|dt =
Oxsing O<x<rOmsintdt+mx—sintde, 7<x<2m

_ {—cosx+1,0£x<n
34cosxm <x <2m

Which is continuous as well as differentiable at
X=1

Hence, statement 1 is false

(9

Both the statements are true independently, but
statement 2 is not a correct explanation of
statement 1

(@)
2(1—x)—1

_ -1
= ton +a-0-a-02 &
0

_ft ., 1-2x d
- jn 14 x—x2 x
0

=—]

=>1=0

(a)

Given that f:lg(x)ldx > |fab g(x) dx| =y =g(x)
cuts the graph at least once, then y = f(x)g(x)
changes sign at least once in (a, b), hence

ff f(x)g(x)dx can be zero

(a)
f e* sin xdx

1

= Efex (sinx + cosx + sinx — cos x)dx

1
=§(f e*(sinx + cos x) dx

— f e”* (cos x — sin x)dx)
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1 . 4m/3
=—(e*sinx —e*cosx) +c
2 > finin = f (3sint + 4 cos t)dt

5m/4
=—e*(sinx —cosx) + ¢ 3 1
2 ( ) = E + ﬁ - 2\/§
291 (a)
in2 294 (a
Letly = [ == dx, Then, ( ]f ) .
v | —=dx=2lo x)|+c¢
X | @ s/
| _ sm2mx—51r12(m—1)xd
meime e f sinx x On differentiating both sides w.r.t. x, then
0
1 2
T
et YA€)
= f 2cos(2m — 1) xdx fe)  fx)
° or f/(x) =
2
= [sin(2m — Dx]§g =0 x
2m—1 .'.f(x)=5+c

Ly = Iy forallmeNnN X
If f(0) = 0,then f(x) = >

= Ip=Ih1=Ih2=..=1
- 295 (d)
But, I, = f: S:n;dx =2 fon cosxdx =0

6 5
f {x +5}dx = f {x + 6}%dx
& I,=0forallme N 0 0
5 1 . o
= [, {x}?*dx =5 [ {x}?dx (~ {}is periodic with

292 (d)
) 1 —cos2x period 1)
F(x) =fsm2x dx = f— dx
1 i ' >
— 27, — 2
=>F(x)=Z(2x—sin2x)+c —SLxdx—:;
Since, Fx+m) +#F(x
( ). @) 296 (a)
Hence, statement I is false.
. .2 . . . "'Sx:3x+2x
But statement Il is true as sin“ x is possible with
period . tan & tan 3x + tan 2x
—1 =
293 (d) A X = tan 3x tan 2x
X
flx) = f (3sint + 4 cost) dt ~ tan 5x — tan 3x — tan 2x = tan 5x tan 3x tan 2x
S/4 297 (b)
, _ St 4m [ 229X annot be evaluated as there does not
= f'(x) =3sinx+4cosx,x € |—,— x
43 exist any method for evaluating this (integration
These values of xare in third quadrant where both by parts also does not works);however,% (x>
sin x and cos xare negative 0) is a differentiable function. Hence, both the
cr 4 statements are true but statement 2 is not a
!
Then, f'(x) < 0 forx € [T'?] correct explanation of statement 1
Hence, f(x) is decreasing for these values of x 298 (b)

. In LHS, put x™ = tan? 0
Then, the least value of function occurs at x = ?n
= nx" 1dx = 2tan 0 sec? 0 dO
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299

300

co 2
. j dx — Ejn/ tan1—2+2/n 0do
o 1+x™ n)J,

2 /2

=— f tan(>/™M-19 do
nJg

In RHS, put x™ = sin? 0

= nx" 1dx = 2sinBcos O db

2 (2 1 L2
:Zfo msmn 0 cos O dob

2 /2
= ;J tan(2/M-16 gg
0

Hence, option (b) is correct

(@

To prove f; fl)dx = f;:ccf(x —o)dx

Putz = x — c,thendz = dx

Whenx =a+c¢,z=aandwhenx=b+c,z=0»>

b+c

f f(x—c)dx—ff(z)dz-ff(x)dx

a+c

Thus, statement 2 is true

b+c
ff(x)dx = f f(x —c)dx
a+c
Putting f (x) = sin'° x cos*?x,a = 0,b = mand
c=—2 weget
2
Vs
J sin'% x cos?? x dx
0
/2
T
_ 100 99 n
= f sin (x+2)cos (x+2)dx
—-1/2
/2
=- J cos190 x sin® x dx
—-1/2
=0 [+ cos!® x sin® x is an odd function]

(@)

301

302

Statement II is true.

Now, [ cmmdx = J (x(+ 1+11))2e

fex{ 1 }dx=i+c
x+1 (x+1)2 x+1

(By using statement II)

(a)

Given f(x+ 1)+ f(x+7)=0,Vx€ER

Replace x by x — 1, we have f(x) + f(x +6) = 0
€3]

Now, replace x by x + 6, we have f(x + 6) +
fx+12) =0 (2)

From equations (1) and (2), we have

fe) =fx+12) (3)

Hence, f(x) is periodic with period 12

= f:+1 f(x) dx is independent of a if t is positive

integral multiple of 12 then possible value of t is
12

()

- sin— > [1 + 2(cosx

+ cos 2x + cos 3x+...+ cos nx)]

= sin(n+3)

=sin|n > X
fﬂsin(n+%)x
0

X
sin—
2

Vs Vs
=f dx+2U cosdx
0 0

T
+f costdx+...+f
0 0

=1+ 200+ 0+...+0)

dx

T
cos nx dx]

=T

= Statement I is true.

T 1
f sinmx dx = —— [cos mx]§
0 m

1
[ Je— — 1
(cosmm—1)
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304

305

1 m
=——[-D" - 1]
m
# 0 when m is odd

(d)

« f(x) is continuous in [0, 2]

Ya

;
2 1 2
j f(x)dx=j f(x)dx+f f(x)dx
0 0 1
1 2
=f xzdx+f Vx dx
0 1
1 2
=—+§(23/2 -1)

3

1 4V2 2

=373 73

()

(b)
f(x) =msinnx +2x — 4

= g(x) =f(7rsinﬂx+2x—4)dx
=—cosmx +x?—4x +c
Alsof(1)=3=>1+1—-4+c=3=c=0

= g(x) = —cosmx + x? — 4x

Hence, both the statements are true but statement

2 is not a correct explanation of statement 1

(b)

** | sin x| is an even function.

/2 /2
f | sinx| dx = Zf | sin x|dx
—-1/2 0

/2
= 2f sin x dx
0

= —2(cosx)]* =-2(0-1) =2
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306 (c)
_ dx _ l _ 2
LetP = f(x—3y) = -log{(x —y)* -1}
p J‘ dx
(x —3y)
a1 :
dx  (x-3) (1)

Also, P = %log{ (x—y)? -1}

Lap _20(1-g) _ e-n(1-g)

'-dx_ 2{(x_y)2_1} - (x—y)2-1_ (ll)
Given, y(x —y)? =«
ﬁlogy+210g(x—y) zlogx

1d 2 d

2y (1-2)=2

ydx  (x—y) dx x
== (== - _ _

dx \y x-—y x x—y x(x—1y)

d}’< X—3y)_ x+7y)

dx \y(x =) x(x—y)

dy __y&x+y)
dx x(x —3y)

Now, from Eq. (ii),

y(x+y)
apP _ (x=y) {1 + x(x—Sy)}
dx x—-y)?-1

_ x%-2xy+y?
_ (x y){ x(x=3y) }

G-1)

_ye-p? 1
x(x—-3y) x=3y

....(iiD)

~ Itis true from Eq. (i).

) dx _11 2_4
55 = etz - -

+ y is variable.

f dx
") x=2y

307 (c)

1. Let [ = f(xz_l)e< x ) dx =

x2

#* log(x — 3y)

308

309

f(l —xiz)e(x%) dx
putx+§=t = (1—%)dx=dt
x24+1
I=fetdt=et+c=ex+c

(R)Let I =[f'(x)ef@dx

Put f(x)=t= f'(x)dx =dt
I=fetdt=ef(x)+c

Thus, Ais true but R is false

(b)
For0 < x < 1, then

x > x?

= —x < —x?

_ 2
> e tf<e™

1 1
_ .2
= f e xcoszxdx<f e ¥ cos? x dx
0 0

If f(x) = g(x), then
b b
f f(x)dx ZJ g(x)dx

(@)
_ 71'/3 2 .
al, = fn’/6 sec? @ f(2sin26)d6

Applying property ff fla+b—x)dx =
abfxdx
/3

I = f secz(%— )£ (2sin2 (%—9))d9

/6
/3

I, = f cosec?6 f (2sin260)do = I,
/6
b.fx+ D) =fx+3)=f(x)=f(x+2)
= f(x) is periodic with period 2
Then f;w f(x)dx is independent of a, for which b
is multiple of 2
= b=246..

4 tan™? [x?]
c.Let] = f1 tan—1[x2]+tan~1[25+x2— 10x] 1)

Applying f; f(x)dx = f;f(a + b — x)dx, we get
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310

—x)2
[ = 4 tan[(5—-x)“] dx(2)

1 tan~1[(5—-x)2]+tan"1[x2]

Adding equations (1) and (2), we get
4

2[=fdx:21=3=>1=3/2

d. Lety=Jx+\/x+\/x+...: JX+y

> y2—y—x=0
1+ v1+4x
2 Y =T
14 V1+4x
S y=—7— try>1
2 2
1+ V1 +4x x  (1+4x)3/?
Lo [T |, (a0
2 2 ~.24

o

_[<1+27) <0+1)]_1+26 19
B 12 12/1 12 6

. £ 172
% [(“?) ]
. o\l
- 1111_r)r010(1+n+1> -1
=e?—-1
b.f'(x) = f(x) = f(x) = Ce* and since f(0) =1
=f0)=C
~ f(x) = e* and hence g(x) = x? — e*

Thus, fol f(x)g(x)dx

1
= f (x%e* — e?*)dx = x%e*
0

1 1

2
- foe"dx—i
2

0 0

1
= (e — 0) — 2xe*|} + +2e*|} -3 (e?2-1)

1
=(6’—0)—2€+2€—2—§(€2—1)

1 3
= — 2 __
¢72¢ 72
1 x
cl = [ e® (1+xe¥)dx
Lete* =t

dt
= f et(1+ tlogt)T
e

1
=fet(?+logt)dt

1

311

312

= [etlogt]$
= e®

k . 1
1 2x)x d
dL = “mkﬁow( rm 9)

k
1
=>L= lim(l + sin 2k)x

11m sin 2k
— el 7 ( ) = o2

(a)
a. f_ll [x +[x+ [x]]] dx(use property

[x+n]=[x]+ n if nis integer)
1

:fB[x]dx—Sf x—3f( [—x]) dx

-1

= —3 (as [x] + [—x] = -1)
b. [, ([x] + [~x]) dx = [; —1dx = —
csgn (x — [x]) = {
Hence, f_31 sgn(x —[x]Ddx=4(1-0)=4
d. Let!/ =25 f:/4(tan6(x — [x]) + tan*(x —
x))dx
{'-'O<xs%: [x] =0}

/4

~1=25 f (tan® x + tan* x)dx

1, if x is not an integer
0, if x is an integer

/4

=25 J tan* x (tan?x + 1)dx

0
/4

=25 f tan* x sec? x dx

tans x\"/*
=2
s (75)
0

=25X% ! =5
= £
(c)
c
a. fx3 4x2 +4x - f[ (x—2)2] dx
x%-1 _ B c D
b.J x(x—2)3 f[ T (x—2)2 + (x—2)3] dx

o[ ax = [(Z-1) +1]ax

:f <x3’+1—x(x—2)2>_|_1

x(x — 2)2
=,[[<§+x€2+(x—62)2)+1]dx

dx
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df 2t de = [ [x+k+ 22 ax,

x(x-2)3 x(x-2)3

Where k is constant a # 0 and g(x) is a
polynomial of degree less than 4

313 (a)
al = f_zz(ax3 + Bx +7vy)dx

ax® + Bx is an odd function
2

I=O+2fydx=2.2y=4y
0
1,01, . :
b.I =~ [ 2sinaxsin fx dx
1

= %f(cos(a — ) x — cos(a + f)x)dx
0

1 sin(e —B)x sin(a+ ) x !
B E[ a—pf T a4+ B L
_ sin(a—f) sin(a+f)

- %[ a—f - a+f ] (1)

Also, 2a =tanaand 2 =tanf
= 2(a—pB) =tana —tanB and 2(a + B) =

tana + tan B
_ sin(a—p) sin(a +5)
Z(a '8) cosacosﬁand 2(0.’ + ‘8) cosacosf

Substituting these values, we get,

I = (cosacosf)— (cosacosB)=0
cf(x+a)+f(x)=0

= f(x+2a0)+ f(x+a)=0

= f(x+2a) =f(x)

= f(x) is periodic with period 2a
L+2ya

= f (ax3+Bx+y)dx =y ff(x)dx

d. LetI = fo [sinx]dx,a € [(2B8 + D, (28 +
2m, FEN,

[where [-] denotes the greatest integer function]

28w 2p+)m

I =] [sinx]dx + [sin x]dx
[y

2Bm
a

+ j [sin x]dx

g+
27T (24

=B f [sinx] dx + 0 + (=Ddx
2p+1)rm
=frn+ Q2+ —«a
=B+r—a
>y foa [sin x]dxdepends on a, 8 and y
314 (a)

315

alet] = [——

1 1
W x =l et

Putting 2* =¢,2* log2dx = dt

— '—1<t)+c— : in~'(2%) + C
~log2 st 1 ~ log?2 st

_ 1
~log2
dx dx
S =7 (m7(1+ : )
%)
y _ 5
(f) YA T Ty
—2dy 2
—— _=—_"In1
5+ ) 5n| +yl+C
1
==In ) I
(Va)°
2 I 5
= = — = —
1=58=3

c.Add and subtract 2x2in the numerator, then
k=1landm=1
df = [ —=

5+4 cosx

f dx
5 (sm2 + cos? ) +4 (cos2 g — sin? g)

2X
f dx f sec > p
= = x
9 cos2 + sm2 9+ tanzg

Lett = tang = 2dt = seczgdx

; f 2dt 2t ‘1(t)+C
= = = — —
9+ 303

2 . tan (g)

=t — 2
3 3
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316

=log(e* + e™¥)

=log(e® +1)—x+C

1 02X
b.l = f(ex_,_e—x)z X = f(ezx+1)2 dx
Pute?* + 1 =t = 2e?*dx = dt, we get

I 1Ml dt 11 +C= ! +C
= = — —_ = —_-— S —

2 2 2t (er +1)

I_f e d fe‘ e"‘d

¢ 1+e* x e *+1 x

Pute™ +1=t= —e*dx =dt

—f(t_tl)dt=f(%—1)dt

=logt—-t+C

=logle™+1)—(e*+1)+C

=log(e*+1)—x—e™*-14+C

=logle*+1)—x—e™*+C

d.I=fmdx—f\/iT_1dx

Pute™ =t > —e *dx = dt,

1
d
vtz —1 ‘
:t+\/t2—1]+C
_e‘x ++e 2% — 1] +C

= —log

= —log

= —log :

(1 V1—e=
—+———|+¢C

ex

_1+\/1—e2x]+loge"+C
=x—log[1+\/1—ezx]+C

«© 1 1 2 3
n
{ +n+3n}

.
i+l nt2'
3 x
jl+x

= —log

n-on
3n

1
=l z(

dx

[

=[x—In(1+x)]3=3-1In4
=3—-2In2

317

318

319

320

321

(d)

For 0 < x <1, we have

0<x?<1

> el <e¥ <el

S1<e <e
m=1M=c¢e¢

= 1-(1—0)Sf

0

1
e*’dx < e-(1-0)

1
2
:1Sfexdxﬁe
0

(d)

n-2

CE
v A=-1
(d)
Given,I = [ —df -
(x—1)2 (=2

X—1.

dx =dt

Putﬂ—t::»
-1 (x

S 1(dt
.-I—_gfm_

4
LA =

4(x—1
x+ 2
3
(d)

. d
From the given data, we can conclude that d—i =

0,atx=1,2,3
Hence, f'(x) =a(x —1)(x —2)(x —3),a >0

= f(x) =fa(x3— 6x% + 11x — 6 )dx

1)2

41 1 K
5[—t—1/4] te=3

+c

=af(x3— 6x%+ 11x — 6) dx

3 x* 23+11x2
=al x 5

Alsof(0)=1=>c=1
=>f(x)=a("f—2x3+%"z—6x)+1 1)

+6x>+C

9
) = a (— Z) +1,f(2) = —2a +1,
f@=a(-)+1 @

= The graph is symmetrical about line x = 2 and
the range is [f (1), ) or [f(3), )]
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322

323

f(1) = —-8=a=4 (from(2))

= f(2)=-
(@)
2 2
Az[x x]:}A2=2x Zx]'Ag
X x 2x%  2x?
22x3 2243
- [22x3 22x3]
and so on

2 3
TheneA=I+A+A—+A_+...+

2x? 2x2
1+x+7x+7+
22x3 223
+ T + .. T + ..
x? 2x2
X+7+ 1+X+7
22x3 22x3

— ! — — X - -
+ .

— 3!
B / 1+ 2x \
2,2
1 2°x 11 12+22x+ 1
2l .2 |77 2\ B )t
23x3 2' + ...
+ +-
2"+1
2[ 2"+1]

= f(x) = er + 1andg(x) = e?* — 1

er_l ex_e—x
Je2x+1dx=fex+e_xdx
(d)

=logle* —e™*| + C
Here a = 1 > 0; therefore we make the
substitution Vx2 + 2x + 2 = t — x. Squaring both
sides of this equality and reducing the similar
terms, we get
2x+2tx =t>—-2>x

t?2 -2 t2+2t+2
=20+ T2tz @
1+Vx%24+2x+2

t2—2  t2+4t+4
=ty T 20+

Substituting into the integral, we get
20+ 0)(t?+2t+2)
(t2+4t+4)2(1 + t)?
(t? + 2t + 2)dt
(1 +6)(t+ 2)?
Now let us expand the obtained proper rational
fraction into partial fractions:

324

325

t?+2t+2 A N B N D
t+D(t+2)3 t+1 t+2 (t+2)2
(d)

X

ff(t)dtzxz—2+ft2

2
Differentiating w.r.t. x, we get

f(t)dt

f) =x+ (—x*f(x))

= fO[1+x%]=x

>y =/ =135

=3 yx —-x+y=0

Since x isreal, D = 0

= 1-4y2>0

SyelLl

Also, f(x) is an odd function, hence f_zz f(x)dx =
0

f,(x)_1+x2—2x2_1—x2>0
1+ x2 1+x2~

>x2-1<0

= x € [-1,1]

(b)

f)=x2+ [ et flx—0dt (1)
=x?+ f e~ f(x — (x —t))dt

0

b
Usingff(x)dx=ff(a+b—x)dx

X

"xfetf(t)dt @)
0

Differentiating w.r.t. x, we get
X

= f'(x) = 2x—e‘xfetf(t)dt+e‘xexf(x)

0

x*+ e

X

=2x — e‘xf elf(t)dt + f(x)
0

= f'(x) = 2x + x?
3

X 2
= f(x)=?+x +c

[using equation (2)]
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326

Also f(0) = O[from equation (1)]
3

x
= f(x)=?+x2

= f'(x) =x%+2x

= f'(x) = Ohas real roots, hence f(x) is non-
monotonic. Hence f(x) is many-one, but range is
R, hence surjective

1 1
ff(x)dx=f<);—3+xz>dx
0 0

1
x* x3]

=|=+
127 3]
1 1 5

12

= E+§ =
(<)
/2
f(x) —Af sinx cott f(t)dt = sinx
0

/2

:»f(x)—lsinxf cost f(t)dt = sinx
0
= f(x) —Asinx = sinx or
f(x) = (A + 1) sinx, where
A=/1f:/2costf(t)dt
/2

> A=2 f cost (A+ 1)sintdt
0

/2
A(A+1) .
= j sin 2t dt
2
0

/2

_A(A+1)[—cos2t
2 [ 2 ]0
_A(A+1)

2

2 A
SA=——o
2-2

= f(x) = L+ 1)sinx

2—1
2 )
57 sinx

)sinx=2

= £ =

2
(=
=>sinx=(2-21)
= |2-1]<1
> -1<1-2<1
>1<A<3
/2

bf f(x)dx =3

327

328

/2

2
= f 2_/1sinxdx=3
0

/2

= —[2 Elcosx]o =3
2 J—

MY

=>A=4/3

(b)

f(x)is an odd function = f(x) = —f(—x)

¢(—x) = [ f(t)dt,putt = —y

3

=¢cw)=j7@%x—m>

= jf(t)dtz ff(t)dt

—-a

+ff(t)dt= 0+ff(t)dt=q§(x)

—-a

a
(b)
_ lx%-1
LetI(a) = |, o x
Differentiating w.r.t. a keeping x as constant
1
dl(a) f d (x*—1
= —_— dx
da da\ logx
0

1
x%logx
=f 8 dx
log x

dx (1)

x%dx

a+1 |1

= ORHO

a+1
1
S (a+1)
Integrating both sides w.r.t. a, we get
I(a) =logla+1)+ ¢
Fora = 0,1(0) =log1 + c[from equation (1)]
0=0+c
~ I=logla+1)

0
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329 (b)

/2
f(x) =sinx + sinx J f(t)dt
—-1/2
/2
+ cosx J tf(t)dt
—-1/2
/2 /2
=sinx [ 1+ f f(t)dt | + cosx f tf (t)dt
—-m/2 -/2
= Asinx + Bcosx
_ /2
Thus, A =1+ f_n/zf(t)dt
/2
=1+ f (Asint + B cost)dt
—1/2
/2

=1+ 2B f cos tdt
0
= A=1+2B (1)
/2

J tf (t)dt
-/2
/2

B =

= f t(Asint + B cott)dt
-1t/2
/2
=24 f tsintdt
0
=24 [~tcost + sint]7/
= B =24(2)
From equations (1) and (2), we get
A=-1/3,B =-2/3

= f(x) = —%(sinx + 2 cosx)

Thus, the range of f(x) is |— g, g]

fx) = —%(sinx+2cosx)

5
=— ?sin(x + tan™12)

-5 o (st )
= 3COSX an 2

f(x) is invertible if—g <x+tan"12 < g

s i
:—E—tan‘12SxS§—tan‘12

-11

or0 < x —tan ES T

11

1

:tan_lzﬁ x <m+tan~
_11

orm < x—tan ES 21

= x €[ +cot™12,2m + cot™1 2]

/2 /2

ff(x)dx=—lf (sinx + 2 cos x)dx
0 30

:—%[—cosx+25inx]g/2
=-1
330 (6)
y=f)=x=f"y)=> x=gk)

: d
Giveny = f(x) = fg\/%

dy 1 dx
—_ = = — = [1+x3
dx  1+x3 dy
g =v1+g3()

3g2(»)g' )

() =
PN ea=ETe)

= 2g"(y) = 3g*(y)

g' )
V1+g3(y)
= 3g2 (y) —“1+g3(y)
V1+g3(y)
= 2g"(y) = 3g*(y)

331 (8)

hy=fy A=x)"- g dx
I 11

= 3g*(y)

1
=1 —-x>"-x]}+ 11[(1 — x5)105x% . x dx
0
1
=0- 55J(1 —x)10(1 — x5 - 1dx
0

1
= _55 j(l - xs)lldx + 55110
0

= 56111 = 55110

Ly 56
ILi; 55
332 (0)

-+ Integrand is discontinuous at %, then

[0 dx + [77%0-dx =0

0 /2
v0<x< g |tan~! tan x| = | sin™! sinx | and
3 _ o
§<x<?n,|tan Ttanx | = |sin"!sinx |
333 (3)

d
E(Alnlcosx +sinx — 2| + Bx + ()

cosx — sinx

cosx +sinx — 2
_Acosx—Asinx+Bcosx+Bsinx—ZB

cosx +sinx — 2
~2=A+B —-1=—-A+B,1=-2B
~A=3/2,B=1/2,1=-1
>A+B+ |1 =3

Page | 85



334 (4)
1sin~1yx
1= f§ 507 dx(1)

_ lsin"lyi-x _ lcos1yx
I'= fO x2=x+1 dx = fO x2—x+1 dx(2)

On adding equations (1) and (2), we get
ol = j‘sm ty/x + cos™ 1\/_

x2—x+1

w2 n? _ m?
Hence, | iy ATy
335 (4)

fxz e dx =e *(ax®*+bx+c)+d

Differentiating both sides, we get
x?-e7%* = e 2*(2ax + b)

+ (ax? + bx + ¢)(—2e~2%)
= e 2*(—2ax? + 2(a— b)x + b — 2¢)

1
:a=—§,2(a—b)=0,b—2c=0

Lo 1,1 1
e
336 (6)
I =f(x2)"-xe"‘Z dx

Putx? =t = xdx = dt/2

=] = lf the~tdt
2

0

_ (o]
=—|-t"e ] +nj th-1le-t dt]
0

1- [ee]
=5 O+nf tn-le-t dt]
- 0
nl
= | =— =360
=>n=6
337 (2)

338

339

340

YW - @2 - 1)

I'= (x2 + 1)2 dx
V2-1
VZ+1
3 J‘ | x?2-1) p
‘f oZ+ 1)2) ™
2-1
V2+1
_, x?-1) p
B G2+ 12"
V2-1
Iy

a (x%-1)
I, = fl/a Py dx where (a = V2 + 1);

Putx =~ = dxz—i2 dt

t t
1/a 1 1/a
f e [ S
B 1 2\ e2) t4(1 +t2)?
2 (@+1) a

1/a 1/a
(1-¢%)

(1+t2)2d _f (t2+ 1)2

f(t2 + 1)2 =~h
= 211 =0

=>,=0

= [=2

(6)

Given f3(x) = [} t-f2(0)dt

Differentiating, 3f2(x)f'(x) = xf2(x)
2

FE)#0 o f) =352 f@) =2+C
Butf(0)=0 =C =0

£(6) =6

7)

2
F'(x) = (2x + 3) f £uw)du

F'"(x) = —@2x+3)f(x) + jf(u)du -2

F" (2)
(8)

= —7f(2)+0

d
af[z}tz — 2F'(t)]dt = [4x* = 2F'(x)]-1-0
4

[4x? — 2F'(x)]

X

+;—fj[4t2 — 2F'(t)]dt

4

, 1
=>F(X):x—2
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341

342

343

1
=>F'(4) = 6[64 2F'(4)] ——fg(x)dx

5 (1 +%)F’(4) —4

32
= F'(4) = —

9
(2)
.on x
oo 2 ot 1]
n 2n+1
rlll—{I«}oZ_” n+1
T 1+ (1/n)
(5)
We have f(2x) = 3f(x) (1)
and folf(x)dx =1 (2)
From equations (1) and (2), éfolf(Zx)dx =1

1,2
Put 2x = t,gfo f®dt=1

n+112

= | f(dt=6
/

:ff(t)dt+ff(t)dt=6

Hence, [ f(£)dt = 6 — [, f()dt =6—1=5
4)

1
11 — fx1004-(1 _ x)1004dx
0
_ o (Y2 100401 _ ,\1004
2 [ xM0%% (1 = )10 dx(1)

And I, = fol x1004( — x2010)1004 g,

Put x1905 = ¢t = 1005 x99 dx = dt

1
= = 1505 | (1 -
0

1
1 1004
= mf(t(z - t)) dt

1

t2)1004 dt

~ 1005
0
Now putt = 2y = dt = 2dy
1/2

1
=1 = 2v)1004 (2 _ 24,)1004 ¢
2 1005f(y) (2 -2y)
0

1/2
— 10105 2. 21004 21004f 1004 (1 _ 11004 gy,
0

1/2

— 10105 22009-]. y1004(1 _ y)1004- dy
0

_ 2008
1005
I, 1005

E ~ 22008

22010 I

10051,
344 (1)

flx) = fxsjnx (1 + xcos' Inx + sinx)dx
IfF(x) = xSinx — psinxlInx
~flx) = f(F(x) + xF’(x)) =xF(x)+C
f(x) =x-xS"¥ 4+ C

T\ T
f(—)z— —+C=C=0

2/ "2 27
L fx) = xS f(m) =@ =n
345 (8)
VI+V2++3+ - ++6n
I = lim
n—-oo \/_
2
= lim Z\f f\/_dx— 3/2] =--6V6
n-oon 3
= \/_
346 (8)
Let] = fol 207¢, '.ZC_ZVO_? (1—x)7 dx
11 i
1
207 7. x20t
1=27¢|(1 -2 r
zero 0

16,201
201-]_(1 x)°x=%1 dx

:207C 1_ 6 201d
201f( %)% X

Integrating by parts again 6 more times
1

71
— 207, . 207 4
7 201.202.203.204.205.206.207fx X
0
o) 71 1
= 71(200)! 201.202---207 208
(207)! 7! 1 1
= o =5 k=208
(207)17! 208 ~ 208 k
347 (4)
cosx (cosx + 2) + sin? x
aw=f i
(cosx + 2)
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1 +f sin? x
COS X+ ————s X
(co x+2) cosx + 2
i
1 _ sin? x
sinx — | ————=dx
(cosx + 2)?

- cosx + 2
sin® x
+ f (cosx + 2)? dx

_ _ sinx
“8(x) = cosx + 2 +
g(0)=0=>C=0

sin x T 1
“ 8(x) = cosx + 2 =z g(E) - 2

348 (0)
We have ] = f__:(?) —x?)tan(3 — x?)dx
Put (x + 5) = t, we get
1

] = j(B —(t—=5)*tan(3 — (t — 5)?)dt
1

= f(—zz + 10t — t?) tan(—22 + 10t — t?)dt
0

Now, K = f__21(6 — 6x + x?) tan(6x — x? — 6) dx

Put (x +2) = z, weget
1

=0f(6—6(z—2)

+ (z —2)?) tan(6(z — 2)
—(z-2)? - 6)dz

= f(ZZ — 10z + z?) tan(—22 + 10z — z%)dz

0
Hence, J+ K) =0
349 (9)
) = 3x2+1d
J0= | ™
—(x* - 1)
o7 - 1)3d"+f(2—1)3

= f [(xz__ll)z T (x24_xl)3] X
4x dx

_ dx
icaagd ke

_f<(x),f0c;}+n3dx dx

-1
=x<(x2—1)2)+c

X
DGR
f(0)=0=>C=0

X

AN
Now f(2) = —=

350 (4)

351

352

2
Givenf(x)=x3—%+x+%=i(4x3—6x2+
4x + 1)

1
=—(4x3— 6x2 4+ 4x —1+42)

2
FO) = 71 —(1—’0"“1

~f(1—x) =Z[(1—x)4— x‘*]+E

4
S fE@HfA-0)=2+2=1(D)
Replacing x by f(x) we have
I+ fI1-f0]=1 (2)
Now ! = [/ 3% £(£(x))dx(3)

Alsol = 3/4f(f(1 —x))dx = [} F(1-
frdA(4)
{using (1)}
Adding (3) and (4),
3/4 3/4
2= [ [F(F@) +£0 - faNldr = [ da
1/4 1/4
1
> 2=2>1=7
1
1=
2 Il=4
(3)

f(x) .f et sin(x — t)dt

e* tsin(x — (x — t))dt

X
e* f et
0

= f'(x) =e¥e™

X
=sinx+exf
0

= f"(x) = cosx + e*e”

O\x
o

sin tdt

X
sinx + exf e tsintdt
0

e~ tsin tdt

X
*sinx + e* f

0
=cosx +sinx + f(x)
= f"(x) — f(x) = cosx + sinx
Range of g(x) = f""(x) — f(x) is [—\/E, \/f]
Number of integers in the range is 3
(2)
We have fslint

e tsintdt

x%g(x)dx = (1 —sint) (1)
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Differentiating both the sides of (1) with respect

to ‘t’, we get

0 — (sin?t) g(sint) (cost) = —cost
. 1

= g(sint) = o (2)

Putting t = %in (2),

We getg (v_li) =2

353 (7)
100 / 1
Z ff(r—1+x)dx
r=1 \o
1 1
:jf(x)dx+ff(1+x)dx
0 0
1
+ | fQH+x)dx+ -
|
1
+ff(99+x)dx
0
1 2
=Jf(x)dx+ff(x)dx
0 1
3 100
+ | fOdx+ -+ | f(x)dx
Jreee)
100
=J. f(x)dx =7
0
354 (2)
2 2
[irete= |[ reax
0 0

2
:IVKMMfo@n=2
0

355 (0)
fog(x) =ve* —1
.'.I=j\/ex—1dx

2t2
= f o 1dt {where\/ex —-1= t}
=2t—2tan 't+C
=2Ve*—1— 2tan‘1(\/ex — 1) +C

=2 fog(x) — 2tan"1(fog(x)) + C
“A+B=2+(=2)=0

356

357

(2)

(x? + 1)dx
k(x) =
) (x3 + 3x + 6)1/3
Putx3+3x+6=1t3 = 3(x? + 1)dx = 3t%dt

k( )_J’tzdt_tz_l_c
X) = t 2

1
k(x) = E(x3 +3x+6)¥3+C
1
k(-1) = 5(2)2/3 +C=>C=0
1 1
~k(x) = E(x?’ +3x+6)2/3, f(-2) = > (—8)%/3

1
=S l-2PF =2
©)

1 1

flx) = x+xftf(t)dt+ft2f(t)dt
0 0
s f(x) = x(1+ A) + B; where A = foltf(t)dt

and B = [ t?f (t)dt

3 1
Now, 4 = [} t[t(1+A) + Bldt = = (1 + A)|0 +

B2t201
L_1tA B
> A=——+—
3 2
= 44-3B=2 (1)
Again B = [ t?[t(1+ A) + Bldt =
£t3301

4
t* (1+4) +
4

_1+A N B
4 3

= 8B—-34=3 (2)

Solving equations (1) and (2) we have

B=2=f(0)
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358 (0) )
”(E) x+ (;) ]lnx dx

Put (f) =t

Orxln(g) =Int

-( t .1 l(x)d L
“ X x/e e+n e) x_t

1
~(1+4+Inx—Ine)dx = ?dt
1
s~ (Ine+Inx —Ine)dx = ?dt
1
s~ (Inx)dx = ?dt

orl=[(1+3)7dt=[1-dt+[Zdt

1
=t—=+C
t
X X e x
or1=(3) -(5) +¢
359 (2)
3m/4
I = J (sinx + cos x)dx
0
3m/4
+ f &(sinx —cosx) dx
o I i
3m/4
= f (sinx + cosx)dx + x (—cosx — sinx)|g7r/4
0 Zero
3m/4
+ f (sinx + cos x)dx
0
3n/4
=2 f (sinx 4 cosx)dx = 2 (V2 + 1)
0
360 (3)

We have f(x) = sinx + f:ﬁz(sinx +t f(t)dt =
siny+zsiny+—z/2m/2¢ ftdr
Lfx)=(@+1)sinx+4 (1)

361

_ (m/2 . _
Now, 4 = f—n/z t((r+ 1) sint + A)dt =
2r+10m/2tsin tdd11By part

>A=2(m+1)
Hence, f(x) = (m+ 1) sinx + 2(m + 1)
Therefore, fax = 3(m+1) =M
and fpin = (@+1) =m
>—=3

m
(5)
Given U, = fol x"(2—=x)"dx; V, = fol x™(1—
andx
InU, putx =2t = dx = 2dt
aUp=2 [ 220 m2n(1 - Ondt
Now I}, = 2 f01/2 x™(1—x)"dx(2)
From equations (1) and (2) we get U, = 22" - |},

(D

DCAM classes

Dynamic Classes for Academic Mastery
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