I
DAY NINTEEN

Unit Test 2

(Calculus)

1 Letf:(2,3) » (0,1) be defined by f(x) = x =[x], then
f(x)is equal to
(a) x-2 (b) x +1 (c) x—-1 (d) x+2

ax
2
Isinx—cosx+f

(a) - tan@f Q
(c) 700@5 + 7@, c (@

is equal to

12 tan% + g§+ C
—%cot% + g§+ C

3 lim 0* —n +10" 1)ise ual to
AN ey .
(a) e (b) &® (c) e (d) 1

4 If the normal to the curve y =f(x) at the point (3, 4)
makes an angle 3 1t/4 with the positive X-axis, then f' (3)
is equal to

(a) -1 (b) -2 ) g (d) 1

5 The area bounded by y =sin™" x, x =1/4/2 and X-axis is

(a) @\/% + @sq units (b) @\—%@sq units

(c) % sg units (d) % + % - @sq units
6 The value ofJ’ ‘o gE)QﬂB dois
+sin®
(a) O (b) 1 (c) 2 (d) None of these

7 The general solution of the differential equation
(2x —y +1)dx +(2y —x +1)dy =0Qis
(@ x*+y* +xy-x+y=C
(b) X* +y* =xy+x +y =C
() x> -y +2xy -x+y =C
(d) x* —y? =2xy +x -y =C

8 The function f(x) = x* —% is

(a) increasing for x > % and decreasing for x < %
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(b) increasing for every value of x
(c) decreasing for every value of x
(d) None of the above

2 3 n
9 Ify=1+x M S +X7,thengis equal to
21 3l n! ax
@y ® y+*X (c)y- (d) y-1-2
n! n! n!
14 _ 5
10 The value of lim % is
x=1 x° =1
1 1 1 3
a) — b) — c) — d) =
()20 ()40 ()60 ()20
11 The differential coefficient of the function
| x =1] +|x —3|at the point x = 2is
(a) -2 (b) O
(c) 2 (d) not defined

12 The difference between the greatest and least values of

the function f(x) = cos x + 15 Cos 2x —% cos 3x is

2 8 9 3
= b) 2 = d) =
(a) 3 (b) = (c) 4 (d) 5
13 In the mean value theorem % =f'(c), if
a=0,b :15 and f(x) = x(x =1)(x —2),then value of c is
(a)1—@ (b) 1+ 15 (c)1—% (d) 1+ 21

14 If the sides and angles of a plane triangle vary in such a
way that its circumradius remains constant. Then,
da ab dc
+ +
cosA cosB cos

are small increments in the sides a, b and ¢,
respectively).
(a) 1 (b) 2 (c)0 (d) 3

15 J’ ?1dx, where [.] denotes the greatest integer

c is equal to (where, da, db and dc

function, is equal to

(@ 2++J2 (b)2-42 (c)-2+J2 (d)-2-+2
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16 The integrating factor of the differential equation

—y:ytanx - y?secx,is
ax

(a) tanx (b) sec x (d) cotx

17 The area bounded by the straight lines x =0, x =2 and
the curve y =2,y =2x —x% is

(c) —secx

4 1 3 4
a) — - b + =
()3 log 2 ()Iog2 3

4 3 4
c) — -1 2 -
()Iog2 ()Iog2 3

18 The area of the region bounded by y =|x —1]and y =1is

(a) 2sq units (b) 1 sg unit
(c) 1/2 sq unit (d) None of these
19 If |, =Lk_ _xsin{x (1= x)} dx and

k .
l, —Lfksm {x (1 - x)} dx, then

(a) , =21, (b) 21, =1,
(c) I, =1, (d) None of these

20 1f ), :Iz"a” X Fx(3 = X)) dx

sec?z

2 -tan® z

and /, :J' f{x (3 = x)} dx, where f is a continuous

sec’z

. . I
function and z is any real number, then /—‘ is equal to
2

3 1
(a) > (b) >
(c) 1 (d) None of these

21 Iff and g are continuous functions on [0, Tt] satisfying
f( )+f(n x) g(x) +g( m-x) =1, then

I [f )] dx is equal to
(a) m Gen  (©7 @ 2%
2x =3|x], x =1

22 The function f (x

sm Q"—XQ x <1

(where, [x] denotes the greatest integer < x ) is

(a) continuous at x =2
(b) differentiable at x =1
(c) continuous but not differentiable at x =1
(d) None of the above
23 Ify:\/f(x)+\/f( )+, /f(x then |s equal to
@ 0y [0y 0
2y-1 2y +1 1-2y 4+ 2y
24 If h(x)=1f(x)-(f(x))? +(f(x))* for every real numbers

X, then

(a) his increasing whenever f is increasing
(b) hisincreasing whenever f is decreasing
(c) his decreasing whenever f is increasing
(d) Nothing can be said in general
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25 Ifu =J'e"” cos bx dx and v =Ieax sin bx dx, then

(8% + b?)(u® + v?)is equal to

(a) 2e™ (b) @ + b?)e*™
(C) e2ax (d) (aZ _b2)62ax
26 If % =g(x)fora < x < b, then J’jf(x)[g(x) ax is
equal to
(a) fb) - f(a) (b) gb) - ga)
©) [fo)1° - f@ (d) gb)* -[g@]*
2 2

27 If y be the function which passes through (1, 2) having
slope (2x + 1). Then, the area bounded between the
curve and X-axis is

(a) 6 sqg units (b) %sq unit

(c) ésq unit (d) None of these

28 If h(x) =min{x, x?}, for every real number of x. Then,
(a) his continuous for all x  (b) his differentiable for all x
(c) h'(x)= 2forall x>1 (d) None of these

2x A . x<0

29 The function f(x) = \ bx? is continuous

-1, x=0
and differentiable for
(a) a=1b=2 (b)ya=2b=4
(c)a=2any b (d) anya, b=4
. tat
30 The value of Im —2———is
Xﬂg sin(2x — 1)

a b E c) g
(a) (b) (c) 2 (d) g

31 Letf(x

E/ECOSQ( %O<x<2n(where []

denotes the greatest integer < x). The number of points
of discontinuity of f(x) are

(a) 3 (b) 4 (c) 5 (d) 6
40 sinx 0O ot
2 Iff(x ! hen f' = |
3 Bi’f costt en QBHS equal to
1
(@ 2(1+ cosx) (b) 2
(c) % (d) None of these

33 Let f(x) be a polynomial function of the second degree. If
f(1)=f(-1)and a,,a,,a, are in AP, then
f'(a,),f (a,)and f (a;) are in
(a) AP (b) GP
(c) HP (d) None of these

—~

34 If y =cos™'(cos x), then y' (x)is equal to
(a) 1forall x
(b) =1 forall x

(c) 1in 2nd and 3rd quadrants

(d) =1in 3rd and 4th quadrants
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e™dthas

-10

35 In (-4, 4)the function f(x J’
(

b) one extreme
(d) four extreme

(a) no extreme
(c) two extreme

36 Iff(x) =kx® —9x? + 9x + 3 is monotonically
increasing in each interval, then
(a) k<3 (b) k<3
(c) k>3 (d) None of these

37 The integral

30 ., x Lx2+10,
an + tan™ ———[Jdx is equal to
I*1B x? +1 H E
(@) m (b) 21
(c) 31 (d) None of these
99 99 99 99
38 Iim L ?OO Tt g equal to
n- o n
9 1 1 1
a) — b) — c) — d)
()100 ()100 ()99 ()101
. 1
39 If [(sin2x + cos 2x) dx =—=sin(2x —c) +a, then the
J( ) dx == sin(2x =0)

value ofaand cis

(a) c=Tanda=k
4

(b) c=-Tanda="
4 2
(c) c= gand ais an arbitrary constant

(d) None of the above

COoSs 2x .
J’—,de is equal to
(cos x + sin x)

(a) log,/cosx + sinx + C

(b) log(cosx —sinx) + C

(c) log(cosx + sinx) + C (d-———+C
cosx + sinx
41 IfIMdX =k cos 4x + C, then
cot x —tan x
1 1
a) k=-— b) k=-—
(a) 5 (b) 8
(c) k= —% (d) None of these
42 J’ ax is equal to
sin(x —a) sin(x —b)
a 1 log sin(x — a) +C
sin@ - b) sin(x — b)
) -1 log sin(x — a) +C
sin@ - b) sin(x — b)
(c) log sin(x — a)&in(x —=b) + C
sin(x — a)
d) log| =—X= =1+ C
(@) log sin(x — b)
2
43 J’eX (x +12) dx is equal to
(x+1)
a v DLD+ c
Ox + 10 -10

) ex+ N (x-1)+C (d) None of these
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441 = sin”'x dx and |/, =J’sin’1 1-x?% dx, then

@) I, =1, (b)/_57

X T
(c) /1+/2:? (d) AHZ:E
/4 ax
o cos* x —cos? x sin® x +sin* x

(b) "

(d) None of these

is equal to

wlg Ny

46 If f(x)=|x —1| +|x =3| +|5 -x|, OxO R. If f(x)is
increases, then x belongs to
(a) (1 ) (b) (3, )

47 The value of [ W;W
X

(c) (5, ) (d) (1L3)

R

(a) 272 + 3\ + B\"° + 6IN]\"° -1 +C

(b) 2A"% =3\ + &\"® +6In|N"® — 1| + C

(c) 2N"% + 3\"* —8\"® +6In|A"® ~ 1|+ C

(d) 2A"% + 3\"® + 8\"® ~BIn|N"® — 1| + C
(where, A =1+ x)

4x
Ix -

+4x"* +21In

dx is

48 The value ofJ’

X141
N
4 -1
VI

+C

4 s
a) ——X
(a) 3

4 3/4

(b) EX +4x"4 + 21| X +C

4 s
ZX —4x"t 2|+ C
I

(c) -

—1

iXS/A
+1

3

414 +2|n +C

(d)

49 The value of n for which the function
g ((5)y -1y

= Esin %Qﬂbg @ + XT:@

B5(log5)’,

x#0

x=0

may be continuous at x =0, is
(a) 5 (b) 3 (c) 4 (d) 2
50 The longest distance of the point (4, 0) from the curve

2x(1-x)=y?is equal to
(a) 3 units (b) 4.5 units
(c) 5 units (d) None of these

51 The normal to the curve 5x° =10x® + x + 2y +4 =0 at
P (0, = 2) meets the curve again at two points at which
equation of tangents to the curve is equal to

(@) y=3x+2 (b) y=2(x-1)
(c) 3y +2x+7=0 (d) None of these
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52 J’j {Ix =1] + [x]} dx, where [x] is greatest integer is equal

to

(a) 8 (b) 9 (c) > (d) 4

53 The equation of the curve passing through the point
%,Eg and having slope of tangent at any point (x, y) as
8

58 Statement | The tangents to curve y =7x° +11at the
points, where x =2 and x = — 2 are parallel.

Statement Il The slope of the tangents at the points,
where x =2 and x = -2, are equal.

59 Statement | The derivative of

Jx
f(x) :J'W cos t?dt,(x >0) atx =1 is %Qcost

(y/x) - cos?(y/x)is equal to Statement II C%(Iw(:(:))f(f)df =f(o(x)) —f(W(x))
(a) y = xtan™ @ogig (b) x=ytan™ @%@ 60 Statement | The solution of the equation
o X ay 43 ; 1
(©) y = x*tan” FXH (d) None of these Xox TOY ERY s Y0 = e
e

54 If xdy =y (dx +ydy),y(1)=1and y(x)>0,then y (- 3)

Statement Il The solution of a linear equation is obtained
by multiplying with its integrating factor.

is equal to 2 _q 2 41
X = X
(a) 3 (b) 2 (c) 1 (d) 0 61 Statement | — =sec™ +C
n4 SinX + COS X, . I (x* +1)\/X4+1 xV2
55 I —— dxis equal to t
9 +16sin2x Statement IIJ’ = f sec™ +C
(@) tlog 3 (b) log 3 f\/f -a
20 62 Statement | The absolute minimum value of
(c) —|Og5 (d) None of these |x =1 +|x =2| +|x -3]is 2.
E&s”” sinx, |x|<2 , Statement Il The function |x —=1] +|x 2| +|x =3] is
56 Iff(x)= - ,thenI f(x) dx is equal differentiable on R ~ {1, 2}.
D 2, otherwise -2 B
63 Statement | If f(x) =max {x* —2x +2,| x 1]}, then the
to greatest value of f(x)on the interval [0, 3] is 5.
(@) 0 (b) 1 () 2 (@) 3 Statement Il Greatest value, f(3) =max {5,2) =5

57 The area bounded by curves y = cos x and y = sin x and
. .
ordinates x =0and x = 2 is

(a) V2 b)v2+1 (c)v2-1 (d)V2W2-1)
Direction (Q. Nos. 58-66) Each of these questions
contains two statements : Statement 1 (Assertion) and
Statement 11 (Reason). Each of these questions also has
four alternative choices, only one of which is the correct
answer. You have to select one of the codes (a), (b), (c)
and (d) given below.

(a) Statement | is true, Statement Il is true; Statement Il is a

correct explanation for Statement |

(b) Statement | is true, Statement Il is true; Statement Il is

not a correct explanation for Statement |

(c) Statement | is true; Statement Il is false

(d) Statement | is false; Statement Il is true

64 Statement | The point of contact of the vertical tangents
tox =2-38sinB,y =3 +2cosBare(-1,3)and (5, 3).
Statement Il For vertical tangent, dx/d6 =0

65 Letf:R - R be differentiable and strictly increasing
function throughout its domain.
Statement | If [f(x)]| is also strictly increasing function,
then f(x) = 0 has no real roots.
Statement Il At woor — o f(x) may approach to 0, but
cannot be equal to zero.

66 Statement | The area by region|x + y|+|x —y| <2is
4 sq units.
Statement Il Area enclosed by region
|x +y|+]|x —y]| <2is symmetric about X-axis.

ANSWERS

1 (d) 2 (d) 3 (b) 4 (d) 5 (d) 6 (a) 7 (b) 8 (a) 9 (c) 10 (¢)
11 (b) 12 () 13 (o) 14 (¢) 15 (b) 16 (b) 17 (d) 18 (b) 19 (b) 20 (a)
21 (a) 22 (c) 23 (a) 24 (a) 25 (¢) 26 (c) 27 (c) 28 (a) 29 (c) 30 (c)
31 (d) 32 (b) 33 (a) 34 (d) 35 (c) 36 (c) 37 (b) 38 (b) 39 (a) 40 (¢)
41 (b) 42 (a) 43 (a) 44 (o) 45 (a) 46 (b) 47 (a) 48 (b) 49 (a) 50 (c)
51 (b) 52 (c) 53 (a) 54 (a) 55 (a) 56 (c) 57 (c) 58 (a) 59 (c) 60 (b)
61 (d) 62 (c) 63 (b) 64 (a) 65 (b) 66 (b)
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Hints and Explanations

1 Given, f:(2,3) - (0,1)
and f(x) = x —[x]
0 fx)=y=x-2
U x=y+2=f"(y)
O fM(x)=x+2

2 Let

I= dx

. . T Tt
V2 %m X @mz -cos x [dos ZH@

2 8
= if [cosec @;ﬁ + g@dx
L wfem

zf 1/2
—ﬁcot%+g§+c

0 -n+10" "

2

3 lim

-n-1
-1) +10" Y
-1)-1

= lim L (n
no (n
(n-1)

1

4 Slope of the normal = d—
&

5 Required area
= Area of rectangle OABC - Area
of curve OBCO

Y

b1
2

/a
~—

>
7N
>

[N
Si|—

ol
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6

TU /4 d
=—- sin
™ B ydy
T /4
= + [cos
a2 [cos y] g
0 m L1 1% it
=[0—~= + ——= —1[J sq units
favz 2z o
-1
[ -sin60U
-0)=1lo
/=9 & +sin 0
(2 -sin60
= -] =-f(©O
8 E+sinGH /@)
£(6) is an odd function of 6.
0 IZJ'nlzlo 2 osin®l e g
mm2 +sin6
Given,
2x -y +1)dx +2y —x +1)dy =0
dy _2x-y+1
dx x-2y-1
Put x=X+hy=Y +k
0 dY _2X -Y +2h -k +1
dX X-2Y+h-2k -1
Again, put 2h -k +1 =0
and h-2k-1=0
On solving,
h=-1,k=-1
o dr _2X-Y
dX X -2Y
On putting Y = vX, we get
0 V+Xdl=2X—VX=2—V
dX X-2vX 1-2v
DXdl_2—2V+2f_2(V2—V+1]
dx 1-2v 1-2v
S S ECT R
X 20 -v+1)
Put Vi -v+1 =t
ad (2v —-1)dv =dt
D %:—dit
X 2t

On integrating,

log X =logt™"* + log C'"*
D X =t—1/2 Cl/Z
X = (VZ v+ l]—1/2C1/2
0O X*(W-v+1)=C

O

0 (x +1)? Qy+1)* _(y+1

O
Hx+17 x+1 B

C

10

11

12

O@+1)" -(y+1)(x +1) +(x +1)°
=C
O yV+x-xy+x+y=C -1

O xX*+y -xy+x+y=C

X
fx)=x 3
0 f(x)=4x' - x°

Fori 1ncreasmg,

4x* - x* >0 0 x*(4x 1 O
Therefore, the function is increasing
for x >1/4.

1
Similarly, decreasing for x < T

Given,
2 3 n

1+ X+ 4+
TR

n!
2 n-1

0P grrex+X b+ X
dx 2! (n-1)!
2
Dd—y+x S14x o+
dx n! 2!
Xn—l Xn
+ +
(n-1)! n!
dy XH
o HF=y-
dx 7 n!
1 - 1
x4 = 5115 —x x4/
lim ——; =lim4 5
x-1 X —l X-1 SXZ
11
3 60
Given, f(x) =|x —-1| +| x -3
D—( x-1) —-(x -3), x<1
fx)= D( J (X 3, 1sx<3
H[ (x =3), x>3
-2x, x<1
O
=0 2, 1<x<3
@X“l, x =3
In the neighbourhood of x =2,
fx)=2
Hence, f' (x) =
The given function is periodic with

period 2Tt So, the difference
between the greatest and least values
of the function is the difference
between these values on the interval
[0, 211].
Now,
f'(x)=—(sin x +sin2x —sin 3x)

= —4sin x sin(3 x/ 2)sin(x/2)
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13

14
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Hence, x =0,27173, mand 211 are the
critical points.

Also, f(0)=1 +%—% :g
mg__13 -1
f%@- 12 /M="g
=7
and f(ZT[)—6

ORequired difference
-7 _pug 2
6 12 12 4

From mean value theorem,

b) - f(a
PN OB
-a
Given,a =0 0O f(a)=0
1 3
d b==0 fb)==
an 5 fb) P
[ (x0)=(x-1)(x -2) + x(x -2)
+x(x —-1)
frle)=lc =1 —2) +clc -2)
+clc —-1)
=c¢* -3¢ +2 +c* -2¢c +c¢* —¢
O f'(c)=3¢* —6¢ +2
According to mean value theorem,
b) - f(a
-a
0 3¢*-6¢c+2= w -3
1/2)-0 4
, 5
0 3¢ -6¢c+—=0
4
. 6+ .36 -15 6+ ~21
c= =
2 %3 6
o1 m
T8 6
00 210 1Y
o +—rDD@L*§D
0 O 6 O 2 0
We know that, in a triangle
0A O BO =C ™
ad dA +dB +dC =0
If R is circumradius, then
a _ b _ ¢
sinA sinB sinC
a=2Rsin A
On differentiating, we get
da=2 RcosAdA
da__, pda
cos A
Similarly, db =2 RdB
cos B
and de =2 RdC
cos

da db + dc
cos A

O

+
cos B cosC

=2R(dA +dB +dC) =

150 IU” [x*] dx

1 N 1.5
= [, Cldx + [T dx + [T dx
1 N 1.5
=J’00dx+J'1 1dx+Iﬁzdx
=0 +(x) +2(x)
=V2-1+3-22=2-42

16 The differential equation is

dy
— —ytan x =
dx 7

This is Bernoulli’s equation, which
can be reducible to linear equation.
On dividing the equation by y*, we

- y® sec x

get
%dfy — tan x = —sec x (i)
yds oy
Put l=Y|]—izd—y—d—y
v v dx dx

Eq. (i) reduces to
Y
-— —-Ytanx = -sec x
dx

dy

] E-'- Y tan x =sec x,which isa

linear equation.
tan x dx
Hence, IF = I

=sec x
17 A = J' -2x - x*)]dx
_o2 JxX0_ 3 4
Bogz 3 log2 3
18 y=x-1lifx>1and y = - (x —-1);if
x<1
% x=1
C y=1
B
x=2
X’ X
@)
A
X+y=1
y=x-1
Area of bounded region,
A = Area of AABC
— XBC xAD = — ><2 x1
Z 2
=1 sq unit
19 1, :Lk_k (1 - x)sin [x(1 - x)] dx

[by property]

—I sinx (1 —x)dx - I—A
sin x (1 — x) dx

=1, -Lor 21, =1,

2 -tan? z

207 = . B-xf(xB-x)dx
[by property]
I :312 P (x (3 - x))dx
ST X B - ) dx
I, =31, -1, 0 L3
I, 2

21 Let! :I" [f(x) + g(x)] dx

= I

= [~ f(x) +1 -g(x)] dx

—ZI dx - I[f
O2r=2m
O I=m
22 Atx=1,f(x)=
lim f(x)= lim |2x -3][x] =

and lim f(x)

X -1

(m=-x) +g(m-x)]dx

x)] dx

. . TX
= lim sin == =1

x -1

Hence, f(x)
Now,

is continuous at x =1.

|2h-1]-1

lim 7f[1+h) -1 = lim
h-o"

h- o h
. 1-2h-1
= lim ———=-2
h- o h
andhmw
h -0 h
. 114l
sm§25+7§ 1
h

= lim
h -0

Hence, f (
x=1.

23 Given that,

v=f+

yEIfx)+y

On squaring both sides, we get
V-y=fx

On differentiating w.r.t. x, we get

ey -1 =f 19
- &y _ ')
dx 2y-1

x) is not differentiable at

+f(x) +...
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24 We have,
h(x) = f(x) - [f]* +[f(T
H(x)=f(x)-2f(x) f (%)
+3 /(0] T (%)
=f (0N -2f(x) +3[f(x)]

g
=3f%x1§#ua—;ﬁ-+zm

90
Hence, H (x)and f' (x) have same
sign.
25 We have,
o Sinbx

u =J'e‘”‘ cosbhx dx =e
- gJ'e‘”‘ [$in bx dx
b

_e™Binbx a

b b

O bu + av =e™ [8in bx ...(1)
Similarly, bv —au = -e® [dos bx ...(ii)
On squaring and adding Egs. (i) and
(ii), we get

(az + bZ) [uz + VZ) =82ax

26 Let] = Ib F(x) @(x) dx

Put f(x)=t 0 f'(x)dx=dt

O gx)dx =dt
b .,
P a =|E] - v -
If(a] 2 2
fla)
dy

27 Given,&—2X+1D y=x"+x+C

O y=x +x,
[-C =0by putting x =1, y =2]

O @x+1§=y+1,whichisan
2 4

equation of parabola whose vertex is

v ?i@
2 4

Xa, O)WMM(O, 0
v

(~1/2,-1/4) ¥
ORequired area
0
o, Ox*  x*0
= + d. = +
I N ]
-1 1 1 .
=|—+ —|=—squnit
3 2 6

28 If x OR (0,1),then
x<x* Ox(+r xx 0
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O x(x-1)=200 x<0or x=1,
x , x<0

0 h(X]=%YZ, 0<x<1
x , x21

h(x) is continuous for everywhere but
not differentiable at x =0 and 1.
i.e.

0 1, x <00
g 2X, 0<X<1D
0 . O
h (x) = not exist, x=0p
u 1, x>10
0 . O
Jnot exist, x=1Q

0 KHx=1,0x 1
29 Since, f is continuous at x =0.
O f0)=f0")=f0=-1
Also, f1is differentiable at x =0,
therefore Lf' (0) = Rf' (0)
0 i[O = f0)
h-0 -h

=11H1f(0+12_f(0)

-2h _
0 limEb 1+10
h-o0 -h
2
Etlh+ h -1 +1§
. 2
=lim
h-o0 h

[L' Hospital’s rule]
0 2=a+00 a=2,bany number

J‘X tdt
30 y= lim =2
x-m/2 gin(2x —TI)

a:d

o i,
y=lim ——
x-m/2 gin(2x — )

Ox* 10

H2 "8 H

O y= lim —
x-m/2gin(2x — M)

1 (4x* - 1)

O y= lim -
x-m/2 8 sin(2x — 1)
- +
0 y= liml(zx. m2x + 1
x-m/28  sin(2x — 1)
.1 dmpeem
8 lim sin2x — )
x-m/2  2x =TI
['l'limsme=1[|
g 6-0 0 a
] —fXZn—ln
’ 4

31 Using the fact that [x] is

discontinuous at all integer numbers.
Tt ],
ad f{x):\/gcos @x +Z§15 an

integer for
_mM3nN5MmM3 M7 M9 T

2 4 4 2 4 4
T T 5T 3T
O X=—,—,,,—,—,2T
4 2 4 2
O sinx 0O
32 f(x)=tan™
) H+cost

Hence,

33 Let f(x)=ax’ +bx +c¢

Then, f'(x)=2ax +b
Also,  f(1)=f(-1)

O a+b+c=a-b +c
O b=0

0 f'(x)=2ax;
0 f'(a) = 2aa, f'(a,) = 2aa,,
f' (@) = 2aq,
As a,, a,, a, are in AP,
@), f (@), (a)are in AP.
34 Given, y =cos™'(cos x)

1
0yH=—rm———
41 —cos® x
01, st and 2nd quadrants
- Elrl , 3rd and 4th quadrants

sin x

sin x = —
| sin x|

35 f(x) :J‘:O t* —-4e™'dt

—4x

+42

0O f®=Kx"-49e
Now, f'(x)=0 O x
Now,
fr(x)=—-4(x" —He™ + 4x’e™
At x =+/2 and x = —+/2, the given
function has extreme value.
36 f'(x)=3kx* -18x+9

=3[kx* -6x +3] >0, (xO R
0 A= b*> 4ax 0,k> 0
i.e. 36 —12k <Qork >3.

37 Let I :J’f1 E‘;an'l DLT}:_ 1@

L, Ox* +100

+ tan BTHETIX
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3 .0 x 0
:J’_l{tanl %H

+ oot B%ﬁm
IJ'S EdXZZT[
g
O -1 - n O
rtan” x+cot” x=—,0x0 R
H 2 B
38 1 %?ﬁ— ' X"
H{Holo z 1UDH_IOX X
el 1
“HooH " 100
39 = —CoS 2x + sin 2x K
2 2
=L§in2XcosE—0052Xsin—m§+k
V2 4 4
n%x—E§+k
4
d c=E;a=k
4
40_[ (cos x —sin X](C.OSX Z+sin X)dX
(cos x + sin x)

cos x —sin x
Icosx + sin x
Put sin x + cos x =t
O (cos x —sin x) dx =dt

1
0 I?dt_lOgt+C

=log(sin x +cos x) +C

2cos® 2x .

41 Iﬁ&nx cos x dx
cos’ x —sin® x

ZJ'COS 2x [8in 2x dx

:lJ'sin 4xdx= —1cos 4x +C
2 8
o k=-1
8
dx
sin(x — a) sin(x —b)
1 sin{(x -b) —(x —a]}dX

- sin(a -b) I sin(x — a)sin(x —b)

[Icot - a)dx

- Icot (x —b)dx]

sin(x — a)
8| sin(x - b)

4ZI

sma -b)

_ 1
sin(a - b)

+C

X 2 _
4312314339@

(x+1*
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—e* DX—1D+C
Hx+ 10

44 ], :Isin’1xdx.

Let sin” x=0 0 x =sin®
] dx =cos 6 do
| Il=I6 cos 6d6

=0sin® —Isin 0d0=0sin 6 + cos 6

=xsin™ x +4/1 — x*

and I, =Isin'1 1 - x*dx
=J'cos‘1XdX
Let cos @ =x
O- sip ¢ =dx
OI= —J'(psin od @= @cos @
+I—cos odo
= @cos @ —sin @
=xcos x -1 -x°
O I,+1,=x(cos™ x +sin™" x)
_mx
2

45 Divide numerator and denominator
by cos* x,
/4 sec’ x sec’ xdx
o 1= 2 :
0 1-tan” x + tan” x
Puttan x =t O sec’ xd= dt
1+ ¢?
0 I=f ——
I ottt -t +1

1
1+ @*7@
1 2 1 t
=f,—Lydt=f
0 1 0 1
ool -l
t

dt

I= dz=[tan™" z
IW1 [ 1°.
=tan"'(0) — tan™'(—9) :g

46 Given,

flx) =

Ox0 R
M-3x, x <1
57— x, 1<x<3

0 f®-=
DX+1 3<x<5
Bx-9, x=25

47

48

49

3, x <1
E—l 1<x<3
0 fx=
[Il 3 <x<5b
g3, x>5
It is clear that f' (x) >0, when
x OB ).
dx
LetI = -]'1+X1/Z - +X)1/3
Put1+ x=t° O dx=6t"dt
5 3
Then, I= J'tht =6I L dt
t*) (t-1)
(t-l)
0 1 0
=6 [@°+t +1+ dt
IH t—lH
—BDS +i+t+ln|t —1|D+C
Hs * 2 H
=2(1+x)'” +30 +x)""°
+6(1 +x)+61n|
Q+x"" -1]+C
:2)\1/2 +3)\1/3 +6)\1/6 +6
In| N'*-1] +C [where, A =1 + x]
X1/4
Put  x=¢*0 dx=4t'dt
t[&tadt o*-1+10

ar= J‘ I B Hdt
_4IH +1+ Hdt

0 1, |t-10
40—+t +—In|——O+C
DS 2 t+1[|

1/4 _
=2 gy +2ln 5= Lic
3 xt+1
Clearly,
3
:liH% (G 1[I]
X x
sin o, +—
o Hes + 5
X _1)3
= lim 6" -1) im —
X200y [x? 0 x-osinx/n
— + ..
n 03 B x/n
s —qd
=lim 1)[||__31’1
*-0F x
=3 n(log 5)°

...(1)
Since, the value of the function at
x =0is15 (log5)°.
0 3n(log5) =15 (log5)
| n=>5
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50 Let the distance of point (4, 0) from I=1I +1I, 55 Let ] :J." /48in X + COS X dx
0

the point (x, y) lying on the curve be where, 9 +165sin 2x
D? 2[)2(—4]2 +5;Z Z 1, :_%[[X_1]2]{1 +%[(X —1) P Putsin x —cos x =t
O D =(x-4" +2x —-2x " Then, (sin x + cos x) dx =dt
=x' +16 -8x +2x -2x’ = -] -1 -1 ar=(° dt
:—XZ -6x +16 (1) 1 5 -[719“‘16(1 _tz)
On diffzrentiating Eq. (i), we get = 7 {1+4}= B (i) J’U d
D = — =
2D—=-2x -6 : - - 2
& (i) and I, = [ ~dx + [Lo@x + [ dx 125~ 161
= -2(x +3) - ! ! _1I0D 1o, 1 O,
=-1+0+1=0 (i “an - EE
For maximum or minimum value, . . (i1) 104~ -4t 5+ 4tH
dD From Egs. (i) and (ii), we get | J
Put 7O P=1 +1 =2 4022 =2 log 5 + 41) ~log (5 —41)]
X 1 2 2 QO 4 51
g x=-3 ) ) 1 ) 1 1 1
Again, on differentiating Eq. (ii), we 53 Acco(glhng J/’to the question, 70 (log9 -log1) = 20 0g3
et —_ == —COSZ QZE .
flzD dx x x 56. J'S f(x) dx ZJ'Z f(x) dx +J'3f[x) dx
— = negative on putting x = -3 xdy - ydx O ,yO - - 2
X O — < = - Co0Ss° = _dx . COSX s . .
[ The longest distance is % X Since, e*** sin x is an odd function.
3
D' =-9-6(-3) +16 O sec? ¥ xdx—ydx) __dx 0 [,fxdx=0+2(3-2) =2
=-9+18 +16 =25 x x* x
O D =5 units sect 2 d ngz _dx () 57. Required area, A =J'xj y dx
51 The given curve is o X
5x° -10x° + x +2y +4 =0 (@) On integrating both sides of Eq. (i),
On differentiating Eq. (i), we get we get
25x —30x* +1+2% =0 tan%gz_log’ﬁc
dx
dv  -25x* +30x% -1 When x =1/2 and y = 1t/ 8, then
g X=X 78F 70
dx 2 1:—logl+C:—[—log2]+C
dy 1 2 i
0 E——gatP 1-log2=C 1 ! y=CO0s X
O Slope of normal is 2. o tan; =-logx +1 —log2 :
Therefore, its equation is e v
(v +2) =2(x -0) = -log2x +logo = log [ i wia
0O y=2x-2 ..(i1) v B . =J'0 cosxdx—J'O sin x dx
On solving Egs. (i) and (ii), we get . x = tan Qog 2% =[sin x] '* —[~cos x] '*
5x° —10x° + x +4x —4 +4 =0 . e 01 1 -2
0 5x[x* —2x* +1] =0 0 y=xtan Qoggg -%‘Og”’%‘l@- 2-1
0 5x(x* -1 =0 ) ) )
O x=0 54. Given xdy —ydx _ dy 58 The equation of the given curve is
2 _ _ : ’ v y=7x" +11 ()
or x =1or x=0,1,—-1 dy
0O y=-20-4 Ox0 0 —=7x3x" =21x"
Since, the other two points are . dB;B =-dy dx . .
(1,0, (-1, - 4 [differentiating w.r.t. x]
,0), (-1, . x _ _ .
The tangents at these points are O —=-y+C [integrating] DSlope of tangent at x =2 is
(y-0)=2(x -1) y_ ~ g%@ =21 (2) =84
and (y +4) =2(x +1)ory=2(x —1) Asy[;)—lDC—Z X =2
2 —_ = Sl ft tat =-2i
52 LetI:J'Z {|x -1| +[x]} dx U ty=2 ope of tangent at x is
o ) R g%@ =21 (-2) =84
=J- [lx_ll)dX+.r [x] dx Again, for x = -3, IxU __,
-1 -1 -3+ =2 .
1 2 y y It is observed that the slopes of the
:I_l ~(x —1)dx +J; (x —1)dx O (y+1)y-3)=0 tangents at the points where, x =2
) Also, y >0 and x = -2 are equal. Hence, the two
+ J‘i1 [x]dx 0O y=3 [neglecting y = -1 ] tangents are parallel.
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59

60

61

Hence, both the statements are true
and Statement II is correct
explanation of Statement I.

F (3= cos Wx)* L (x)

B o B
- cos —
U dx Ux
‘1C05X+cos§1—§i
2 Jx I* O x*

1
ad f’{l]:Ecosl+cosl

3
=—cos1
2

Given equation can be rewritten as

f/s & +6y7" =3x
v dx
Put y =y
0 e dro g dv

dx
O dv_2 v=-1
dx x

2
- =dx
Here, IF :eI x = x?

_ 1
O Solution is x*v=—+C
X

O v =x +Cx’
1
O Xx)=————
y(x) x+ CX)°
x* -1
dx
I(x2+1],/x"+1
-1
= D' dx
10/, 1
@x+— \/X +—2
X X
=J‘ dt E)utt=x+l|]
tAftr -2 xH
2
sec X +1+C
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62 Let f(x)=|x —1| +|x -2] +|x -3

6 —-3x, x<1
_E4—x, 1<x<2
_g X, 2<x<3

Bx-6, x>3

y=3x-6

Ay=x
-

/
/
v Y

Clearly, the function has absolute
minimum at x = 2.

So, the absolute minimum is equal to
2.

Also, the curve is taking sharp turn
at x =1, 2 and 3.

O f is not differentiable at x =1, 2
and 3.

63 Given,

f(x) =max{(x -1)* +1,| x -1|}
=(x-1)* +1

O fx®=2(x-1)=0

O0 x =1 0o, 3]

Now, f(0)=2, f(1) =1, f(3) =5
O Greatest value of

f(x) = max {f(0), f(1), f@B)} =5

[say]

64 For vertical tangent, — =0

de

[ 3cosB 00 cosB =0
. L
2 2

65

At9=g,x=2 -3

=-1,y=3+0 =3
i.e. (-1,3) and

At 9:3?”,;(:2 +3 =5

and y =3 +0 =3

i.e. (5,3).

Suppose f(x) =0 has a real root say
x = a,then f(x) <0 forall x <a.
Thus, | f(x) | becomes strictly
decreasing on (- o, a).

So, Statement I is true.

As the area enclosed by | x| +| y| <a
is the area of squarei.e. 2a*.

O Area enclosed by
[x+y|+[x-y|<2

is area of square shown as

Y
N /1y =X
" ’ .
-1
X
1
1
4y=—x

O Required area

=4% X2 X1§=4squnits

Also, the area enclosed by

| x+yl|+[x-y|<2

is symmetric about X-axis, Y-axis,
y=xandy=-x.

Hence, both the statements are true

but Statement II is not the correct
explanation of Statement L.
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