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940 S If f(x) = x — 2|, then f'(f(x)) = 1 for x > 20
X
s, Iff(x) = 1+]x]* then f'(—1) =

RRB =

S

s,:1ff(0) =2, ¥(0) =D, g(0) = 0 and (fog)(0) = c, then g'(0) =

olo

- differential i . ; 2x 1
s, - diff coefficient of 2tan-'x wirt. sin —= atx= 7 is 1

(AFTTT (B)TFTT (C)TTFF O)TTTT
Ify = sin 2x, th d n
g4t  SiiNYT e, enﬁatx=§isequalto1
! = y+ey+.,..m dy
Sz.lfx e : thenaatx=1is0
d’y 1
s EUTI T R L A SR R
3 a2 at x 2 is )
S,:Ifx=1t+3t—8,y=2t~2t—5, then glx at (2, -1)is 75
(A)FFFT (B)FTFT (C)FTTF (D) TITE
1
912 St If f(x) = [x], then f( f(EjD =0
s equal 1
5. If f(x) = Sin l x] ,then f'(nnt) = 0
s,: Iff(x)=log |sin x|, then f'(x) <0V X € (% T[J
S,: f(x)=e™is differentiable everywhere
(A)FFFT (B)TFTF (C)FTTE (D)TTTF

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

d .
943 If y=sec (tan' x), then —dl at x=1 isequalto:

X
¢ 1
(A) 7]_5 (B) sin™ (sm —E} (C) 1 (D) none of these
844 Ify=10"" and 1 9Y 240+ 7., then value of Ais—
y dx :
2
(A) n 10 (B) (n 10)? (e (D) (log, €Y’

3 o o 5 :
5 Given f(x) =~ +x?5in 158X in 2. sin 2a — 5 sin" (a2~ 8a + 17) then: |
(B)f'(sin8) >0

=_x2 in6 — sin4 sin8
(A) f(x) = — X2 + 2x Sin6 — S (D) (5in8) <0

(C) f' (x) is not defined at x = sin 8
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SECTION - Il : ASSERTION AND REASON TYPE

e e LA AL}

9.16

9.17

d
Statement - 1 : For x < 0, e (n|x])= %

d
Statement -2 :Forx <0, [x|=-x = el bt

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanatiorj -
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

d d I
Statement - 1 : o {tan-" (sec x + tan x)} = o {cot - (cosec x + cot X)}, X € (0 ’ Zj-

Statement - 2 : sec? x — tan? x = 1 = cosec? x — cot? x.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation fo.r Statement-1. o
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

SECTION - IV : COMPREHENSION TYPE

Comprehension # 1

9.18

9.19

9.20

The graph of y = f(x) is given with six labelled points. Out of these points answer the following questions.

C
E
B o / ¢
A Y
F
The point which has the greatest value of f(x) is
(A)B (B)C (C)D
The point where f' and f” are non-zero and of the same sign are
(A)B & D (B)D & E (C)B&E
The points where atleasttwo of f, f" and f” are zero
(A)C &D (B)yAand D (C)A&F

Comprehension #2

9.24

9.22

9.23

In certain problemthe differentiation of {f(x) . g(x)} appears. One student commits mistake and differentiates -

df dg ; 25 _a
as 4 dx but he gets correct result if f(x) = x* and g(0) = 3

The function g(x) is

B, TG 9
(A)lx_3ls ,(B)|X—3|3 '(C)IX—3|3
Derivative of {f(x — 3) . g(x)} with respect to x at x = 100 is
(A)0 (B) 1 (C)-1

o f(x)g(x)
Jim X(1+g(x)) Wil be
(A)O (B)-1 (€)1

(D)E
(D) None of these

(D) None of these

27
(D) lx_3|3

(D)2

(D)2
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com
Let f(x) = 7 - Letm be the
= 1+ X slope, a be the x-intercept and b be the y-intercept of a tangent to y = f(x),
| 24 Abscissa of the point of cont |
| 9 : act of the tangent for which m is greatest ;
(A) \/5 (B) 1 (€©)=1 (D)— _1_
9.25 The greatest value of b is- >
(A) % (B) 2 1 5
8 )5 D) g

g26 The abscissa of the point of contact of tangent for which L
1 a

is greatest, is-

A)
W B (B)1 o (D)_%
SECTION - V : MATRIX - MATCH TYPE :
927 Match the column
Column -1 - |
olumn—
L lipeeeclie O
o 2 1-tan(sin™'x) is equal to ) does not exist
= i l . 1
B) If f(x) = log,.(logx), then f (2] is equal to (@) Tl
©) For the function f(x) = ¢n tan [% A gj ® 28
. dy ;
if i = sec x + p, then p is equal to
lim 1 1-cos2x . . :
D) =0 5 \}——’1 o equal to (s)
(9] 0
928 Column-1I Column-1II
(A) If y = cos™ (cos x), theny' at x = 5 is equal to () does not exist
T
- 5 ][ R 2
(8)  For the function f(x)=(n |tan x| ( 4) is equal to (@ : |
1 .
1+ X B . r 2 l’
(©)  The derivative of tan! ("‘1 o= j foiE= s 0 2 '
log - ® 1 |
. ve of —— atx=— 1is
D) The derivative x 0 4

SECTION - VI : INTEGER TYPE

9 dy A :
2+3X x<—-and———=——’_'?,thenflnd)\-
829 lfy:tan—11 ;(2 +tan—1§:—5;_wher60< 3 dx 1+25x%
' +5x

¢ equations X = etsin t, y = ' cos t satisfies the relation

tri
%30 The function y = f (x) defined b the paramett

Y (x + ) = A(xy’ — y), then find & i
= ® ' .ﬂ7 \
tomorrow
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TOPIC RES
1 0 APPLICATION OF DERIVATIVE

SECTION - | : STRAIGHT OBJECTIVE TYPE

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

Tangent of acute angle between the curves y=-1landy= [x¢—8jat their points of intersection Is

2
(A)0 ®) 1‘{2— ©) i{- (D) 242
The curvey —e¥ +x=0has a vertical tangent at: :
(A) (1, 1) (B) (0, 1) (€)(1,0) (D) no point

(B)sint+ fi(t) cost A f(t) cos t- ()
rticle at timet is .

A particle moving on a curve has the position attime t given by X = fi
(D)f (&) =F'(t)

sin t, where fis a thrice differentiable function. Then the velocity of the pa
(A) fi(t) + () (B) fi(t)-f"(t) ©) f©) + ()

f(x) and g(x) are differentiable in [0, 1] such that f(0)=2,9(0) =0, f(1) =6, 9(1) = 2 then Rolle's theorem is
applicable for which of the following in [0, il

(A) f(x) —9(x) (B) f(x)—29(X) (©) f(x) + 3g(x) (D) none of these

I££.(%) asinx +bcos X
N e
csinx +dcosx

(A)ad >bc

is monotonically increasing, then

(B) ad < be (C)ad <bc
ion in'the set of real numbers R. Then a & b satisfy

(D) ad > bc

Let f(x) = x° + ax* + bx + 5 sin?x be an increasing funct

the condition
(A)a2—3b—1520 (B)a2—3b+15s0 (C)a2—3b—15s0 (D)a>0&b>0

a
T ——”2;1 +a_ =0, then the equation

n+1 n n-1
aox"+a1x""+a2x"—2+ ....... %$a,_ ,x+a,=0has
(A) exactly one rootin (0, 1) (B) at least one root in (0, 1)

(D) at the most one root in (0, 1)

(C) no rootin (0,.1)
f:[0,4]1 >R is a differentiable function. Then for some a, b e (0,4), (4)- 2(0) =
(A 8f (@) - f(b) (B) 4f (b) f(@) (C) 2f (b) (a) D) ¥ @)

The set of values of the parameter 'a’ for which the function;

f(x) = 8ax—a sin 6x — 7x — sin 5x increases & has no critical points for all x € R, is
(A 1, 1] (B) (~,~6) (©)(6,+) (D) [6, + )
n(m+X)

1040 The function f(x) = m is

.,

(A) Increasing on (0,0). (B) Decreasing on (0,).

. n . n
(C) Increasing on (Olg) , decreasing on (E'GO) (D) Decreasing on (0,%) increasing on(%nw).

Resonance’
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j011 Letf)={
(A) a point
(C) neithe
1012 The eque
distinct ¢
(A)ael
(C)ae(
1013 A functi
if
(A)a>

1044 00 =
value ¢

A1

1045 Let f(:

f(x)
(A)

1016 Afr

rec

ho

(A

1047 €

"y

10.18

10.19
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10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

10.19

Let f(x) = {x}, where {} denotes the fractional part. For f(x), X =5 iS

(A)a ponnt of Ioc_:al maxima (B) a point of Jocal minima

(C) neither a point of local minima nor maxima (D) none of these

The equation x° — 3 + [a] = 0, where [] denotes the greatest integer function, will have three real and
distinct roots if

(ACIEET ®)ac(02)
(C)a e (»,~2)U(0, =) (D))aeE—,1,2)

{r‘f\f'-’”‘;tion is defined as f(x) = ax2 — b|x| where a and b are constants. x = 0 will be @ point of maxima of f(x)
(A)a>0, b>0 (B)a>0|b<o (C)a<0,b<0 (D)a<0,b>0

If f(x) = 2x° = 3(a + 1) * + 6ax — 12 has local maximum at x, and local minimum atx, and if 2x, = X, then
valueofais: 1

:
A1 (B) 5 (€)1 (D)2

Let f(x) be defined as

f(x) = tan~ o -5x%, 0<x<1
-6x, x 21

f(x) can have a local maximum at x = 1 if value of acis
(A)O (B)-1 (C)—tan 1 (D)-2
A truck is to be driven 300 km on a highway at a constant speed of X kmph. Speed rules of the highway

2

required that 30 < x < 60. The fuel costs Rs. 10 per litre and is consumed at the rate of 2 + 6)(_06 liters per

hour. The wages of the driver are Rs. 200 per hour. The mosteconomical speed to drive the truck, in kmph,

1S

(A) 30 (B)60 (C) 30433 (D) 2043.3
w X nt X

Slope of tangent to the curve y = 2e* sin (Z—g) cos (2—5), where 0 € x < 2x is minimum
atx =
(A)O (B)m (C)2n (D),none of these
The lateral edge of a regular hexagonal pyramid is 1.cm . If the volume is maximum, then its height must be
equal to :

1 2 C) L (D) 1
A 3 ®) 3 © 7 )

o the curve x2y? = 16a* at the point (-2a, 2a) is 2a. (where a > 0)

§1: The length of sub-tangentt
4y at a certain point.

82: x +y=23is anormal to the curve X* =

X
S3:Curvesy=—-4xtandy= € 2 gre orthogonal.

S4:1fa e (-1, 0), then tangent at each point of the ¢

with the positive direction of x-axis.

(A)TFFT (B)TTFT (C)FTFT (D)FTTF

Educating for better tomorrow
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2
urvey = 3 x3—2ax? + 2x + 5 makes an acute angle
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1020 S,: Equation x*—4x—1=0has three distinct real roots. 3 1
x,x <1 1
: c £ U overx € [0,2]
§,: Lagrange's mean value theoremis applicable to f(x) = {1 Ixx =1
: 4 10.27
8,:  f(x)=x~sinxis not strictly increasing funetion. n
i ot r 3m
S,:  f(x)=sin*x + cos’xis increasing function if x & | *4+7g~
FFFT
(A) TFFT (B)TTFT L (GRUE ©)
' 10.28
1
10.21 S,: f(x) = x e is increasing on [—5,1}
S,: Critical points for f(x) = (x — 2)?® (2x + 1.) arex=18&x=2. 40.29
S f(x) = 2x + cot'x + log (,/1 X2 = x) , then f(x) is monotonic for x € R.
: X7 () is
S,: Letfis a real valued differéntiable function such that f(x). #(x) < 0 for.all real x. Then ) 10.30
decreasing function.
(ATTTT (B) TFFT (C)FTFT (D) FFTT
10.22 S,: Ifafunction is discontinuous ata point may or may not be a point of local extremum. 10.31
T
S The function f(x) = (4 sin2x—1)" (x*+ x+ 1),n e Nhasa local minimum at x = &, then n can be
“any odd number. 10.3:
' §,: "Ifa+b=8a> 0, b> 0, then the minimum value of a¥+ b* is 120.
a2 b2
S,: The minimum distance of origin from.the curve ;EJ“ V2 =1,a>0,b>0,isa+b.
(A)TTFF (B) TFFT (C)TFTT (D)TTFET
g 10.3
10.23 S,: If the angle made by the tangent drawn at any point (x, y) of a curve with positive x-axis is
tan~! (X2 — 2x), then @ local maximum of the curve isatx=0
S,: If the perimeter of rectangular base ABCD of a semi-right circular cylinder is 36 m, then the
maximum volume:of thisisemi-cylinder is 96 = m*
% 7t
A B
S,:  Tangentto thecurve y = x*—6x* + 9x + 4, 0 < x < 5 has maximum slope at x equal to 5 : 10
S,: Th;e mlmmum and maximum values of y in 4x? + 12xy + 10y2 — 4y + 3 = 0 are respectively Y. =1 :
an ymax
(A)TTFF (B)TFTT (C)TFFT (D)TTFT
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE S|
] —
. . 3 P L A s j
10.24 The real values of A fqrwhlch equation x° + x*—x + 1 = 0 has three distinct real roots, lies in interval (¢
22 (®) (-1, 0] (©)(-1,0) ©) [_1, ﬂ

10.25

-1
If o, B, y are roots of x°* + (a* + 4a? + 1)x = x? + a2 then minimum value of Z 5 [&) is

B B
(A)log,8 (B) log,16 (C)log,27 (D) log,256
4

esonance’
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40.28
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e )
2 . : ite signs, then A equals
[ f(x) = X — 3X* + 2x & f(x) = A has exactly two solutions which are of opposite sigh =4
a2 ) 2 2\4{5
A :_‘i%. (B) — = % oy D) —g~
( ) e} 3\-‘3 ( ) 3\e3 9
: intercepts
The abscissa of a point on the curve xy = (a + x)?, the normal at which cuts off numerically equal in P
from the coordinate axes is
j_ ; = \-’ES IS
W-75 B) J2a (© = (D)-v2a
g 2ok I x
For function f{x) = —= , which of the following statements are true ?
(A) fix) has horizontal tangent atx=e (B) §(x) cuts the x-axis only at one point
{C) f(x) is many-cne function (D) f(x) has one vertical tangent

The equation of tangent drawn to the curve y = (x + 1)%, from origin is
(A)y=3X (B) y =—3x (C) 4y = 27x (D)y=0

For the curve represented parametically by the equations, x =2 ¢n cott+ 1 &y = tan &s Cotd
(A) tangent at t = =/4 is paralle! to x—axis (B) normal att==/d is parallel to y=axis
(C) tangent 3t t = =/4 is parallel to the line y = x (D) tangent and normal interseebat igpaint (2, 1)

(A) g(f(x +1)) > g (fix— 1)) (B) flalx= 1)) > f(g(x &d))
[C)g(fix+1))<g (fix—1)) (D) g (aix + 1)) < g (d*= 1))

I f{x) = x5 — x2+ 100x + 1001, then

4 1 \
(A)§2000) > {2001) i L6 I
KA_“’\é ) e (=35 e e
4883 {2000,
(C)fxt 1) >i(x—1) (DYH(3x-9)> f(3x)

ymizal vanishes st two different values of X' then

mustbesame in

Ifthe derivative of an odd cubic po
ficient of X° & X in the polynor

£ ~f
8

*

et fix) = (x— 1)* (6— 2/ MEDLA(X) has

ocal minimgmiat x =24 n is even

(B) Local minimum at x = 1 if n is odd
(D) Local minimum atx=1ifnis even

SECTION - Ill : ASSERTION AND REASON TYPE

1835

Statement -1 : The ratio of length of tangent to length of normal is inversely proportional to numerical value
of the ordinate of the point of tangency at the curve ¥y =4ax.

C e lyvi+m?|
Statement -2 : Length of normal & tangenttoacurve y = fix) is Y ¥1+m} and i—*m | ‘wherem = =L

s True: Statement-2 is a correct explanation for Statement-1.
Statement-2 is NOT a correct explanation for Statement-1

(A) Statement-1 is True, Statement-21
(8) Statement-1 is True. Statement-2 is True;
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

!
|
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Stater -1 2= 2 = 16y are orthogonal curves.
Statement -1 : The curvesy 16x and X y a og 1 other atright angle st

10.36

10.37

10.38

10.39

10.40

10.41

10.42

) JEE(AMM-m A

r—

Statement -2 : Two curves aré said to be orthogonal, if they intersect eac
lanation for Statement-1.

of intersection. ‘ ot
(A) Statement-1is True, Statement-2 is True; Statement-2 is @ cOrTec ex et w
(B) Statement-1is True, Statement-2 is True; Statement-2is NOT @ correct explanation fof Statement
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

2= 16is 4~ 2

es along the common narmal
r Statement-1

on for Statement-1

Statement -1 : Shortest distance between [x] + |yl =2 & x+y
Statement -2 : Shortest distance between the two differentiable curves li
(A) Statement-1 is True, Statement-2 is True; Statement-2is @ correct explanation fo
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanati
(C) Statement-1is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

[2x+%2 )

2e* +e*? (=5
=8 / where e is Napier ' s constant

Statement -1 : 3
Statement -2 : If f (x) and f "(x) is positive ¥ x € R, then f(x) increases with concavity up s X€ R and any

chord lies above the curve.

(A) Statement-1is True, Statement-2 is True, Statement-2 is a correct explanafien Yor Statement-
atement-1

(B) Statement-1 is True, Statement-2 is True, Statement-2 is NOT a correct explan@tion for St

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

Consider f(x) is a function such that f(1) = 1, f(2) = 4 and f(3) = 9
Statement-1 : f'(x) = 2 for some X « (1, 3)

Statement-1 : g(x) =x* = g'(x)=2v¥xeR
(A) Statement-1 is True, Statement-2 1s True Statement-2.i§ a Corteet ex planation for Statement-1

(B) Statement-1 is True, Statement-2 is True Statement-2@NOT a correct explanation for Statermnment-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

Statement -1 : If f(x) is increasing function with cencavity upwards then concavity of f'(x) is also upwards

Statement -2 : If f(x) is decreasing fufiction withiegncavity upwards, then concavity of f'(x) is also upwards

(A) Statement-1 is True, Statement-21s True] Statement-2 is a correct explanation for Statement-1

(B) Statement-1is True, Statements2 1S Thue Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statemeni<2 is False

(D) Statement-1 is False, Statement=2 is True

Statement - 1 : Letf(x) = 5= A(x —2)" thenatx =2 the function f(x) attains neither least value nor
greatestvalue.

Statement -2 : X =2s the only critical point of f(x).

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

(B) Statement-11is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

D
2 i
Statement - 1 : The largest term in the sequence a_= _3_”___ ,neNis .(.4,00.)_2.' 3
n” +200 600
x2
Statement - 2 : f(x) = m x > 0, then at x = (400)'"?, f(x) is maximum.

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct ex : tement-

) S ’ , Stat na

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a <:om:a)':.tka exmz‘ = m\:‘a&-\
(C) Statement-1 is True, Statement-2 is False — '

(D) Statement-1 is False, Statement-2 is True

(A) State
(B) State
(C) Stat
(D) Stat

GECTION - 1

compnhenzk

10.44 The i

1045 Thep

10.46 Fork
(A)
Comprehen

Let
y=

10.47 Ifth
k=

(A)
10.48 I ¢
(A)

1049 Th
(A

Compreh
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1050
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E,F are points of the sides BC,CAAB

1043 statement 1 : ABC is given triangle having respective sides a,b,C. D,
. . b , st .
respectively so that AFDE is a parallelogram. The maximum area of the parallelogram is 7 besinA. i
statement 2 : Maximum value of 2 i
; kx —x?isatx =k

atement-1 : k

(g; St S :: Eﬁ: gtt::::en:-g is True; Statement-2 is a correct explanati
Sia : ; ent-2 is True; S 21 [

(C) Stateme it s e e e tatement-2 is NOT @ correct explanation
(D) Statement-1 is False, Statement-2 is True

ﬁ@—N—iv : COMPREHENSION TYPE

prehension #1
f a continuous f i :
:equation 0= Ouhn:stl:rl ; ;ite'fm;d on the real line R, assumes positive and negati
e minimurrlwnval'u:; exam{JIe, if it is known that a continuous func
: S negative then the e i = i
consider f(x) = ke*— x for all real x where k is a real congt:?lttl.on by i

on for Statement-1.
for Statement-1

com
ve values in R then the

tion f on R is positive at

10.44 The line y = x meets y = ke* for k < 0 at
(Ayno point B e
e B)ensipaint (C) two points (D) more than two points
10. e positive value of k for which kex—x =0
= ha ;
5 1 s only one root is
e (B)1 ©)e (0)168,2

1046 Fork> 0, the set of all values of 'k' for which ke*—x = 0 has two distinct roots is

1
o (o2) ® (1) i
e ©) e (D) (0, 1)

comprehension # 2

Let a(t) is a function of t 024
such that Tt 2 for all values of t and a = 0 when t = 0. Further

y=m(t) x + c(t) is tangent to the curve y = x* =2ax+ 22 + a at the point whose abscissa is 0 Then

1047 If the rate of change of distance of vertex of y = x2 —2ax + a* + a from the origin with respect to t is k, then

k=
(A)2 (B)2+2 () V2 (D)4+2
1048 If the rate of change of c(t) with respect to t, when t=k, is ¢, then
(A) 1642 =2 (B) 842 +2 (C) 1042 +2 (D) 1642 +2

1049 The rate of charige of m(t), with respect tot, att= ¢ is
(A)-2 (B) 2 (C)-4 (D)4
Comprehension : 3

Let fand g are two functions such that f(x) & g(x) are continuous in [a, b] and differentiable in (a, b)

f(b)—f(a
Theniatleastonec e (2, bysuchithatafi(e)i= —(_%Téu

) If f(a) = f(b), then f(c) =0 (RMVT)

(i) If f(a) =f(b)and a=b, (LMVT)

(i) . f(b)-f(a) _ fc)
If g’(x) # 0, then /g(b)_g @~ 9 (cauchy theorem)

1050
The set of values of k, for which equation X*~ 3y + k = 0 has two distinct roots in (0, 1) is
©(©.1) ()¢

e A(1,4) (B) (0, )
Resonence®
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10.60

1051 Which of the following is true? - R
(A) Jtan-'x — tan~y| < [x = Y| VX, ¥ € R (B) [tan-'x — tan"'y| = ey K= A

(C)|sinx —siny| 2 fx -y VXV € R (D) none of these
1052 Llet0<a<0<B< = sina —SinB_ . squalit
v < <& -
e o B 2 then 08 0.~ 08D is equal to
(A) tan 0 (B) - tan 0 (C) cot 0 (D) - cotd ®)
Comprehension #4
Lety=aJx *bxbecurve, (2x—y) +A(2x*Y = 4) = 0 be family of lines. ©
10.53 If curve has slope — ; at (9, 0) then a tangent pelonging to family of lines is (D)
A x+2y-5=0 (B)x—2y+3=0 ©)3x-y-1=0 (D)3x+y-5=0
4054 A line of the family cutting positive intercepts on axes and forming triangle with coordinate axes, then 10.61
minimum length of the line segment petween axes is- A
(A) (@ - 1) (B) (22 + 1) (©7 >
1055 Two perpendicular focal chords of curve y2—4x—4y + 4 =0 form diagonals ofa quadrilateral, Minimum area
of quadrilateral is-
(A) 16 (B) 32 (C)64 (D)50 ®)

Comprehension #5
A function f(x) having the following properties;
(i) f(x) is continuous exceptatx =3
(i) f(x) is differentiable except at x = — 2 and x = 3 C
i) §0) =0, 1M 10 > =, T, 10023, , 1T, 10 =0
(iv) f(x)>0VX € (—o0, —2) U (3, ®) and f'(x) <0 V x =2, 3)
(v)f"(x)>0Vxe (oo, —2) U (=2.0) and f "(x) < 0 ¥ixe (0, 3) L (3, ®) (O
then answer the following questions

10.56 Maximum possible number of solutions of f(x)= [ x| is
(A)2 (B)1 (C)3 (D)4

40.57 Graph of functiony = f(=|x]is
(A) differentiable forall x, if {(0)=0
(B) continuous but not differentiable.at two points, iff'(0)=0 (
/

(C) continuous but not differentiable atone points, if f'(0) = C
(D) discontinuous at two peintsyif £/(0) = 0

10.62

4058 f(x)+3x=0has five solutions,if

(A)f(-2)> 6 (B)f'(0)<—3and f(-2)>6 {
(©€)f'(0)>-3 (D)f'(0)>~-3 and f(-2)>6
SECTION -V : MATRIX - MATCH TYRE
1059 Column-I Column —11
(A) Circular plate is expanded by heat from radius 5 cm to ) 2
5 06 cm. Approximate increase in area is
(B) If an edge of a cube increases by 1% then percentage increase (@ 06mn
in volume is :
2
X s
(€) If the rate of decrease of y = b 2x + 5 is twice the rate of decrease (1) 3
of x, then x is equal to (given that rate of decrease is non-zerao)
D) Rate of increase in area of equilateral triangle of side 15cm, when each  (s) | _——3‘/5
4

side is increasing at the rate of 0.1cm/sec; is

t
sonance” ®

 {or better tomorrow
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10.60 Column - 1 Column —-1I
(A)  If portion of the tangent at any point on the curve x =at’, y= at between  (P) t
the axes s divided by the point of contact in the ratio
m : n externally, then | n + m | is equalto (m and n are coprime)
: 1
(8  The area of triangle formed by normal at the point (1, 0) on the (@ 2
‘; curve x = eV with axes is
] (© If the angle between curves x?y = 1 2(1-x) :
= = X 1l 1 r i
S ey y=1andy = eX" atthe point (1, 1) (r)
©) The length of sub-tangent at any point on the curve y = be*® is equalto  (8)
(t) 0
, then 4
xes 10.61 Column -1 Column —II
| (A) A function f s differentiable in [0, 5] and f(0) = 4 (P) 3
num area ‘ o _ fx)
and f(5) =-1.1f g(x) = “.q andce (0 5) theng(c)is equal to
(8)  Letf(x) and g(x) be differentiable for 0 <x <1, (@) —5/6
f(0) = 2, g(0) = 0, f(1) = 6. Let there exists a real
5 number ¢ € (0, 1) such that f'(c) = 2g’(c), then g(1) is equal to
(@) The length of longest interval in which f(x) = 3 sinx — 4 sin®x (r) 15
is increasing, is % then A is
D) If Lagrange's mean value theorem is satisfied for (s) 2
' f(x) = ¥25-x* and c € (1, 5), then the value of c2is
; (t) 10
‘ 10.62 Column - | Column - |
l "
3 (A) Number of values of 'x' lyingiin [OE) (o) 0
4
‘ at which f(x) = £n (sinx) is not monotonic, is
i (B) [fthe greatestintervalin which the function @ 2
! f(x) = x* —@x + 2 igdecreasing is [a, b], thena + b =
4 30
C) Iff(x)zT,1sxs3(where[.] ® -3
{
greatest integer function), then least value of f(x) is
r ()  Setof all possible values of @ suchthat . (s) 3
fix)=e*-(a+ 1) e* + 2X is monotonically increasing
i for all x € R is (-, K] then dE i (t) ,




:
14 :
if j f(x) dx = ==, the cubic f(x) = 4,X* + L,x* = x + 2, then find (A, + 1)
=

10.73 P(x)is a polynomial of degree three having local maxima at x =~ 1 and gi
( ial . ' given P(—-1) =1 = er
P’(x) has local minima at x = 1. Determine square of distance between locai ;alimaoa':é 1|c)>cal r:irfil:nn:

o R sifuios s s> JEE (Advanced) - RRB 4 Math
=11
10.63 Column -1 Column (1—_—&
1
(A) Number of points which are local extrema . - | ®)
[(2+x)® ; =3<x=<-1 ' 1
SHi= 1 G i)
(B) lfa+b=1:a>0,b>0, then the minimum value ofy\ "3 L B 1S q SECT
© The maximum value attained by y = 10 — [x — 10], -1 =X = 3,is ® g
A
D) If P(t2, 21), t € [0, 2] is an arbitrary point on parabola (s) 4 1"
y2 = 4x and Q is foot of perpendicular from focus S on the
tangent at P, then maximum area of triangle PQS is (t‘ 5
v
SECTION - VI : INTEGER TYPE
2 2 ! E - 2
10.64 Let o be the angle in radians between g_é + 14— = 1 and the circle x2 + y? = 12 at their points of intersection. iia
If o= tan™" ey hen fi 2
o =tan 2J§'t en find the value of k.
2
10.65 Find the minimum value of (x, — x,)* +{1/2 = x% = ij where x, € (0 > \/5) and x, € R".
X2
14 _ 1.3
10.66 The values of 'a' for which the function f(x) = sinx — a sin2x'= 3 Sin 3x+ 2ax increases throughout the
number line is [ A, »), then find A
10.67 A cone is made from a circular sheet of radius \/[3:by cutting out a sector and keeping the cut edges of the
remaining piece together. The maximum volume attainable for the cone is L; , then find A
10.68 if f(x) is a twice differentiable function such that f(a) = 0, f(b) = 2, f(c) = -1, f(d) = 2, f(e) = 0, where
a<b<c<d=<e then the minimum number of zeroes of’g(x) = (F(x)? + f'(x) f(x) in the interval
[a, elis 4
1.4
1
10.69 The chord of parabola y = —px*+ 5px— 4 touches the curve y = at the point x = 2 and is bisected b
i1 - xi ; Y
that point. Find number of values of 'p'.
10.70 I the possiblevalues of ‘@’ such that the inequality 3 — x* > |x — a| has atleast one negative solution is a
13
—— | thenfind A
15
xe®* <
10.71 Letf(x) = {x oY where a is positive constant and the interval in which f (x) is increasing is
2121 thenfind (o, +
70, , then find (A, + 1)
: i vanishes at x = — i ini :
10.72 A cubic f(x) vanis 2 and has relative minimum/maximum at x = — 1 and x = % 116

“ggesonance” a2
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11| NDEFINITE INTEGRATION

ﬁTION -1 : STRAIGHT OBJECTIVE TYPE

} J»Zcosx—sinx+k
11.1 cosx +sinx—2 9X =An |cosx + sinx -2 | + Bx + C.

Then the ordered triplet A, B, A is

13
P2 ®) 2'2 1) (C)(E‘_1’_§] (D)(%.-t %)

tion. n
12 Ify@=x—x+1andl= [
1 n .[ y dx and Al + B, + Cl, = x? then ordered triplet A, B, Gis
® (1 el 1) B
2. 2- ( )(3,1,0) (C)(1,_1,2) (D)(:’,’ _%‘2)
3 4cos(x+—7£) ) on
e 13 | 5 ) 005 2x 008 | 2] ax
“ sin4x  sin2x ; :
(A) —(x+———+———) A 5 _( sin4x _ sin2x
f the é U2 2 J o
©) - X_sin4x+sinﬁ\ N sin4x cos2x
4 o | T (D)‘(X— we ]+c
\ere
rval i
il : X
e If jm 2x dx = A F(x — 1) + B B()= 4) + C and F(x) = j%dx, then A & B ordered set is
d by
2 8 3 8 2 28ged
A) [——, —) T (©) (—-—) D (——.——)
L 3'3 N 5 AT 2
! 15 Ixz/3(1+x1/2)—13/3 dx =
gis 3 ~1/21-10/3 J HZyetal3
(A) §(1+X ) +C (B) ’5‘(1+X ) +C
112
(C) — (1+1); ) +E (D) none of these \ :
1 : ’
3° .6 Evaluate J' leog(1—x2).dx and hence find the value of : 7
........ 2 ‘g
2 2 g__2_ _3
@>-302 ©OF 3ic0e (Y= 7icar
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11.8.

11.9

11.10

11.11

11.12

11.13

U

|
ol //

4
EER LS J A8 + G, then find AB.
—— — (4 - cos x) + C, then

j oind x(sin® x+cos’ x)°'° 2

2 (D)1

= (c)2
(A)S (B) 5
1,= [(ogxy'ax  then T, + nl, .=

. » "
(A) n(log x)" (B) (nlog x)™" (C) (log )™ (D) (nlog )
a2 A 1 {f(x) g(x)l I

If Ais square matrix and eAis definedas e =1+ A+ o F G =5 |ax) f(x) ]’

X X 9(X) 4x
A= [x x] and 0 < x < 1, Lis an identity matrix , then I f(x) dx s equal to

L e B)losiet=e)C oS cg@-N+C RGN

4 3 .

i — xsinX+ CosX

ainxscos) X COS° X =XSINXFCOSX | ) ig oqual t
dx , is equal 10

The value of _" ( o N

1
(A) exsinx+cosx .(X+ XCZ)S X) @ (B) exsinx+cosx -(XCOSX+—;) +C

1
(©) _(X T x) +C (D) none of these

If f(x)= Jx ,gx)=e*—1, and Ifog(x) dx =Afog (x)+B tan-! (fog (x)) + C, then A + B is equal to

(A)1 (B) 2 (C)3 (D) none of these

J'x+§’/;2-+§/;dx.
x‘1+§/;5 W

3
(A) %xm +tan'x®+C B) 5 X2 +6tan x* + C

3
(©) _é_ x23 + 6 tan™ x®+C (D) None of these

dx X
If Ia N f(tan—z-] +C, then -

s,: fisa log function for a =0

s,: fisainverse trigonometric function for [a| <1

s,: fisa polynomial function for a = 1

s,: fis rational function but not polynomial for a = 1

(ANTTTF (BYTFTF (C)F I TR (D) TEET

esonance’
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1
R e
X
dx A
s [—F—=-n 2 T
sini\/-c_c.z -2 tan! cos +C
2 ) -
% Id\" 1
S sinxcos®x ~ 5 @N°X + fn(tanx) + C
X SinX + cos x 1 .
S -[ sin2x+3 9X= 7 tan (%J +C

A)VTTTF
g (s C)FTTE (D)TFFT

SECTION - lll : ASSERTION AND REASON TYPE

1145 Statement-1:1If x>0, x = 1 then J.(Iogx e-(log, e)*)dx=xlog.e + C

Statpment:2 ; J-e"(f(x)+ f(x))dx =e*f(x) +C and e'=xiff t = ¢nx

Eé; ngmggf-: :2 _1;:11: g::gnr:eng is }'rue; Statement-2 is a correct explanation for Statement-1.

=11 y ent-2is True; Statement-2 is NOT i &
(C) Statement-1 is True, Statement-2 is False N
(D) Statement-1 is False, Statement-2 is True

1146 Statement-1 : If y = sin-'x, then Jﬁsin‘1 X dx = fycosy dy +c

Statement-2 : If y = £1(x), then J' £(x) dx = I VY)Y + o

(A) Statement-1 fs True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement=2is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True

1

tan™ x

. [ otanx .
| A7 Statement-1 : [23T R d(eotx) = 5 *o

d
Statement-2 : i (a*+c)=a*fna
_2is True; Statement-2 is a correct explanation for Statement-1.

A) Statement-1 is True, Statement ! :
2 is True; Statement-2 is NOT a correct explanation for Statement-1

B) Statement-1 is True, Statement-2 |
C) Statement-1 is True, Statement-2 is False
D) Statement-1 is False, Statement-2 is True

in~t ; X L st a2
M8 Statement-1 : J'es'" "L‘i—vq_:_x_{]dx = ¥ X y1-x° tc¢

I~ N~ o~

a _ a0x)
Statement-2 : [¢9)(g'(x)f(x)+f (x))dx = e f(x)+C
Statement-2 is a correct explanation for Statement-1.

(&) Statoment-1 5 True, Statement-22 e Statement-2is NOT & correct explanation for Statement-1

(B) Statement-1 i True, Statement-2 s True:

(C) Statement-1 is True, Statement-2 i False
(D) Statement-1 is False, Statement-2 i$ True
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SECTION - IV : COMPREHENSION TYPE

Comprehension # 1

: R e 1[f(x) g(x)] :
s = ,» W

If Ais a square matrix and e* is defined as e =1 +A+ Sy *+ 3r--+- ©~ 2[g(x) f(X) 1

X %
A= [x x] , and 1 being the identity matrix then

11.19. _f%dx =

2X -—
(Mog(e+e7)+C  (B)logle'—e”(+C  (C)loglen—1]+C  (D)log(e® + 1)=xe

(%)
11.20 J.mdx=

2
da [ e ec'(e’) + G
2\/- cosec™'(eX) +C (B) ——r—e_x sec-'(e”)
(C) \/ezx __1 +sec'(eX) + C ‘ D) [62% _1 + tanq( /ezx *1)+C

Comprehension # 2

X
Integrals of the form IJ—Z—m(—)—- dx, where p_
: ax‘ +bx+c

reduction formula. 11.24

J. dx=p__, (x) \/2?-4-bx+c b Xj'—i“—
\/ax +bx+c Jax? +bx+c

where p__,(x) is a polynomial of degree (m —1).and A is some constant number.

(x) is a polynomial of degree m, are calculated by the

0 S
e.g. I= dx then applying the above formula, we can write
J VX2 +2x +2

x? = x—1 dx
———— dx=YAX? £ Bx + C) VX2 +2x+2 + A |———
‘[\/x2+2x+2 N/ Al J.‘/xz+zx+2 11.25

differentiate both sides, we get

B -1 2(x+1)
————<& = (A +Bx + C). —=—— + (2Ax +B) V¥x?+2x+2 +
Vx? + 2472 2Ux% +2x+2 ( ) b

& Wl
VX2 +2x+2
X =x = 1= (Ag@ Bx +C) (x + 1)+ (2Ax + B) (x* + 2x + 2) + X

On compairing coefficeints of like powers of x we obtain the values of A, B, C and A.

x® -6x% +11x -6
o [

dx
= 2 2 —_—
dx = (Ax? + Bx + C) x? +4x+3 +?»J- (‘~X2+4x+3.thenvalueof'A' is

11.21

Jx2 +4x+3
1
1 g 1.26
(A) 3 (®) ()3 (D)= 1/3 "
11.22 InQ.No. 11.21 value of 'C'is
14 14

11.23 InQ.No. 11.21 value of 'A', is

(8) - 66 € o




)-RRB =

, where

2d by the

hematics R
w» Mt

(0]

11.24

11.25

11.26

s» JEE (Advanced) - RRB R

on‘]prehension #3

g inn m .
et = Is'” XC0s™ X.dX . Then we can relate 1. with each of the following

(i) 'n—Z.m A (li) In+2,m (“I) In,m—Z

(iv) In m+2 v) In 2m+2 (vi) In+2.m-2

Suppose we want to establish a relation between [ ,andl . thenwe set
RSEIN G deogm-5e (1) ~

InI,,and L . the exponent of cosx is m and m — 2 respectively, the minimum of the two is m — 2,
adding 1 to the minimum we get m — 2 + 1 = m — 1. Now choose the exponent

m — 1 of cosx in P(x). Similarly choose the exponent of sin x for P(x)
Now differentiating both sides of (1), we get
P'(x) =(n+1)sin"x cos™x — (m ~ 1) sin"*2x cos™-2x
= (n + 1) sin"x cos™ — (m — 1) sin"x (1 — cos?x) cos™~2x
= (n + 1) sin"x cos™x — (m — 1) sin"x cos ™=2 x + (m — 1) sin"x cos™x
= (n + m) sin"x cos™x — (m — 1) sin"x cos™-2x
Now integrating both sides, we get
sin"* 'x cos™~'x = (n + m) It = (@ =)

n,m=-2°

Similarly we can establish the other relations.
The relation between I, ,and PR IS

; . 1
(= sin®x cos®x + 31, ) (B L, = 5 (sin®x cos® + 3L, ,)

| -

AL, =
1 ind 3 - 1 ind 3
G, = 5 (sin®*x cos®x = 3L, ,) (DY, = 1 (= sin®x cos® + 21, )

The relation between T, , and 152 is

ins 3
(= sin®x cos®x + 8l ,)

o=

(sin®x cos®x + 81 ;) (B)lv=

&~
~
() [N

1
= — (sin®x cos®x + 81, ,)
6 8,2

(€)1, , = = (sin°x cos*XFP8L, ,) D)L, ,

The relation between I, , and I, ,is

d
: = —(-sin®x cos® + 8 I
(M1, , = g(smsx cos’x +81L ) BL,=3 (~sin ]
i (D)1 2l (sin®x cos®x + 61, ,)
@, = 3 (sin cos®x - 8L, e o,

“Qgsonance i

ng for better tomorrow
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SECTION -V : MATRIX - MATCH TYPE
11.27 Column-I

,[ sinx —cos X P 3n
I

= o ==
sinx —cosx | dx., where 8

A 4

then I equal to

x2 q x° +1
®) 'ff(x3+1)(x3+2)dx=§f oD

then f(x) is equal to

©) IfJ.sm x.cos™'x dx = f-1(x)‘: X —x f(x)=2v1- x]

+ Zy1=x% + 2x + C, then f(x) is equal to

dx .
(D) If Ix-ﬂx_) = f(f(x)) + C, then f(x) is equal to

11.28 Column I

X +sin
@A) IfFx)= 1+COSX dx and F(0) = 0, then F(x/2) =
B) LetF(x)= j S [1-—"—] dx and F(0).=1,
vi-x?
en/G
If F(1/2) = ,then k=

dx
©) Let F(x) = jm and F(0) =

if F(J3)= 57 k. thenk=
Jtan
©)  LetF(x _[ a0X _ dx and F(0) =
sin.xcos x

2
ff Rial4) = ==, then k =

SECTION - VI : INTEGER TYPE

xcosot +1 AX

dx

A\ Resc:nance

1
11.30 J‘(X+1J\/;3+x2+x =} tan™! (X+;+1) + ¢, then find A

Column—1I
((9)) : sin X
@ XEC
) n x|
(s) sin' x
(t) =x+tC
Column — Il
'
® -3
T
@ 3
@ i
(s) T
0L
t) 5

129 | dxi=Se=o———— + ¢ thenfind'\
J (x2 + 2xcoso. + 1)3/2 m

iCS CR ==
> Mathematics

TOPIC

12|

sECTlON -1:8
]ﬁ sinx

. +cos?;

(A) for noy

121

(C) for at!

12.2 Leth =

o T s S

(A) £n 2

27

12.3 .£ 1o

(A) e"

elsin X|

12.4 Consic

() -

126  Afu

(A)

Eduutmg for better tomorrow
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1 2 DEFINITE INTEGRATION |

%CTIQN'-'I : STRAIGHT OBJECTIVE TYPE

124

12.2

12.3

12.4

12.5

126

127

o
sinX " GO
I———'—"—_z dx=1r.—s\0('
1+€0S” X 1+sin? o

0

(A) forno value of a : ’
(B) for exactly two values of . in (0, m)

for at least one ain | =
(©) ain (2, T ] (D) for exactly one o in (0. %)

n 1/n
todx i H(”a“"rs)
G e i e
Let A '([1+x3 WS ”T , then £np is equal to

(Ayfn2-1+2% (B)#n2-3+3) (CY24n2—1 (D).fn 4= 3+ 3%

2% [sin x|
I e” "cosx

5 1+e(anx

(A) e” (B) 1 . (C) e~ lumm (D)0

dx =

Consider the integrals

2 1 2

1 1 1 X 1 2
) o 7
L= j‘ e*cos? x dx, I, =f g © cos?xdx, l3=j e 2 cos® x dx, ‘fj e 2 dx.Then
0 0 0
(A)12>15>L,>13 (B)L<L @=L (©)L <L <L <l M1 =1, =1 =
j2\/x+vx+\/x + .o dxis equalto (x> 0)
{1}
L i C) o (D) Can't determine
(A) & (B) 5 ©) 5
1
X & »
A function f(x) which satisfies the relation f(x) =&+ j;e f(t)dt, thenf(x) is
| o<
(A) e* (B) e- 2) & (C)2e* 5
2-¢
2

lfiﬂﬂ— dx, where [ represents greatest integer function, then

+—

2

(ym=2n =y

e 3
PR
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