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L =
i (‘Q%\E}\J[q“;‘/g,w) ....... (ii) L b

from equation (i), (ii) and (iii)

—ee

solution of inequation is ( =1 ; ‘/g, 1}

725  (2)
f(x) = 3|sin X[ -4 |cos x|

Since f(x) is periodic with period 7. So for range analysis we can analyze in [0, 7]
Ssinx—4cosx , xelp, )
2)

3sinx +4cosx | [n ]

f(x) =

E’

0, = & o q ) : i
In [ 2+ SIX, and — cos x is increasing function, hence 3 sin x — 4 cos x will be

increasing in [ 0, g)

Tr i 0 .
2 [ ’ n]’ Sin xand cos x is decreasing, hence 3 sin x + 4 cos x will be decreasing

Hence for range we will check f(0), f(g) and f(rw)
f(0)=—4.

-

fim) = -4
Hence range of f(x) = [4, 3]

7.26  (2)

1
f(x) = [x] + [’“‘g} + [X+§J — 3x + sin 3nx — 1

=x—{x}+x+1— x+l +x+g {X+E} 3x + sin 3 1
3 3 3" 3[ —3x + sin 3nx

= sin 3nx — ({x}+{x+31}+{x +§})

2
sin 3nx is periodic with period —

el . 20 1
{x} + ix+é— > 1X+§ 1$ periodic with period 3

Period of f(x) = LCM (3 i) = g
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721 (1)
f(x) = x2 — 4
f(x) is a qua
f(x) is decr:
Range of fi
hence f(x):
X = (—o0, 2

X =12, x)

for (x)
(f

= (f
(f

f-

f (oo, 2
f:[2, w)

728 (1)
f'(x) = x

729 (1)
Obvio

730 (1)
Obvio

N
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727 (1)

f(x) =x*—4x +5

f(x) is a quadratic polynomial

f(x) is decreasing in (-, 2] and increasing in [2, o).

Range of f(x) is [1, )

hence f(x) will be invertible for

X = (=0, 2] — Y=[1,co)

X = [2, ©) - Y =[1, «) i -/-
for f-1(x)
f(f-1(x)) = x

=  (F(X)?2-4.F(x)+5=x
(F'x)-4.F()+5-x=0

4+.16-4(5-x)
S S g =
Fi(0) = 4iJ;x—4
fFli(x) =2+ Jx-1

f: (-0, 2] = [1, ), f(x) =2 — Jx=1
f:[2 o) > [1, ), fi(X) =2+ x-1

7.28 (1)
f(x)=x*+x+a
f/(x) > 0
Sl a-1)s0
= 2 22
H > i
encea>
729 (1)
Obvious
7.30 (1)
Obvious
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8. Lim | —=
IT OF FUNCTION = G
lim il
- (2) x—0 tn(‘
As X — 2= 3—-x—> 1% |
X - .e. g(x) > 1*
As x — 2 = 2x-=3 > 1* je. g(x) > 1* =¥—TOL
* X2 = g(x) - 1+
lim i
£ ~ lim
x=2 1(9(x)) = o(x)1+ T(Q(X)) =i
~ lim i
= A =
x> f(X) = o (Bx—1) =2 @
82  (3)
sing ction § ‘ e
e function is not define as x —» 0~ because [x + 1] = 0 , therefore limit does not exist - | x50
s (?) a By rat
given fimit T
= lim tan" - |
M X s |
sin~' 1 | .
é ] 1
: B tan~"t | -
jim tant : ) 8.7 (9
t—=0 L = = -
sin g 150 i 1 '.
| li
t | =1
8.4 {1)
‘ lim
= 4N )
lim -1+\/3+4(tanx—sinx) ' (0 0 | o,
-0 - _-f 0
) —1+V1+4x3 [0 orm) (0 Eq) :,,(_en
. . . | n :
Rationalizing numerator and denominator ' e
fim Atanx—sinx)(1+ 1+ 4x3) i :
X—0" 4x3(1+»/‘ﬁ 4(tanx —sinx)) 1 i -
L }’sinx(1—cosx}\( (1+V1+4x%)
= + | 74
x-0" { xacosx )K(1+,/1+4(tanx—sinx)) <
X—>
e 2sin2 % / | 8.9 4
e smx) 72- ( 1 ) (1+v1+4x3) | : i
x—0" | > X . o 4 = |
e X 4,(,_) €osX /) "{ (1+y1+4(tan x - sinx)) ‘
4 , li
| X
_ 1 ) o |
2+ 3 :
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= 8 85 (3
lim £n(1+2x -3x? + 4x%) 9, 0
x50 fn(1-5x +6x2 — 7x3) Tk (6 S )

T (En(12+2x—23x2+:x3)] ( (=5x +6x2 —7x3) 2x —3x2 +4x3
(2x=3x* +4x%) n(1-5x +6x2 —7x3) —5x+6x2—7x3)

8.6 (2)
3% -1 0
lim i 0
M aem) (G
By rationalization
it 3* -1 Vi+x +1

XS0 X1 JAox o1

o[ 3% -1
=x"£2,( X ]{mw

=23
8.7 (4)
7
im X +n gf (0
x>-n v 7 (0 S ko R

lim X =0

X=>-n  x—(-n)

7(-n)y-' = 7 ,

=7 ' ‘
=1

n =1

8.8 (3)

tan {[ex—Z - 1J(x = 2)}
i X-2 _ i tan(x - 2) -
X2 ([n(1+x 2))( 2) x-2  (x-2)

89 (4)
1x _ ., X ‘
()" e+ (Qform) (Eq,-,qj
x—0 11x2 0 0
By expansion
1 ) ex
1..._+ XG e —(Zlgp—
= lim ( 2 24 2 =2
5 11x? g4
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810 (2)
[-(1_3)’“’J n LK B
{im 256 - 8 256
x>0
2[(1+§_;)"5_1J i (1+% —g—;—+ ....... -1
8.1 (4)

[ny: lim {psﬂ Eform U
X0 pnx ©

- lim slnxCOSX
x—0*
1/x
lim _X
x=0" tanx
= lim o
ny= o sec?x
N =8
812 (1)
D
lim (€0X) (2 form) (—— ?F)QJ
X—o x2 0

8.13 (2)

Using sandwitch theorem, J'_’fl f(x)=2

i

PN Resonance”
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(4)

1 7 ;

T PER. 7 lim 3:1+tanx-
_8_25‘6— = 62' X0 T e————
15 :
532

’
- lim 3(1+ta
=i

815 (1)

lim tan x . 2
X-)-’-‘-

By i-Hospita

‘ : 1
lim ——
= ,,© sinx

2 _cos

. 816 (2)

817 (1)

8.18 (1)

from |

( INBsR
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Purchase a license to generate PDF files without this notice.

An evaluation version of novaPDFE was used to create this PDF file.


http://www.novapdf.com/

8.15

8.16

8.18

3 B

(4)

x-0

2
: (1+tanx) 3.sec’ X+

= lim
x50

(1)

lim tan x.fn sin X
n

L
By f.-Hospital rule

1
lim ———COsX

- n SinX =

Ry 2
2 _cosecx
(2)
1 1.1 1
= e S S SO0 N
lim 22 4 8 2"
n—w

(1)

3 3
i YR Y
X

o)

~2

:13(1~tanx)—3m.sec2 x

Iirrl /nsinx
= ATeT icotX

X —sin x cos x =0

Wheny=X_1,wegetx=Y+1

As (x, y) = (1, 0) along the line x =y * 1

y3

im ————

SO y50 (y+1)° —y® -1

(1)
il s 5.2 £ W
x-0 - 3

5 bx®
X+ax_ﬂ. et )—bx+T-~—
-, lim /
%0 3

— M =
y=0 y%42y% +3y

3

o lim _____________,__._————-
3

%0

by comparing the two

:1+a~b=0
a b
__5-!+ 31 =1

b-3a=6

ides
—a-b=-1

5 8
from (1) and (2)a=~-7 andb=-7
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= =0 .1+3()

y _ lim ——

0
= yo0 y2 12y +3 3 =

N

3
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8.19 (2)
ki n
Jim 1+sinnﬂ) (1= form)
lim nsin2
= @~ n
sin2
lim —1L
= @' 1/n
af a
lim ms;-(_"_z)
now 1
- e
8.20 (1)
e
N X -1 n-1 n-2 x—1
i,_,n (x=D(x"T"+x" 2 +.....+1) (1= form)
n(x—1)

1
x"~1

: f x=1
=e n(x-1)

X a2 +1-n
n(x—1)

=1 x=1 1)1
“Tx=1"x—1/n

i e((n—1)+(n—2}+(n—3)+....+2+1)n1 ) e_'l;l
821 (2)
Jim {w/x“ -x2 +1-ax? —a}
By rationalization
4_2
: VX —x2 11+ (ax?
Jim {\/x“ -x? +1—(ax2+a)} x { ( +a)}
{\/x4 - %2 +1+(ax? +a)}
4_ 2

fim X=X +1-a%(x* +1+2x2)
X0 \/x4—x2+1+(ax2+a) = finite value

fim X20=2%)~x%(1+2a%)+ (1- a2)

) oy
2 J‘xiz+xi4+a+;a?} finite value
1-a2=0:>a=i1'
-(1+2a?)
172 - finite value
. a¥-1,a=1
W¥Zesorences

822 (1)

“m ex _eX'
x>0 x4 tan

8.23

= _lir
h=
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(1)
lim &° =87 (9 form) (9 wY )
x=0 x4 tanx 0 0

lim (eX —1)y—(e***°* -1)
x-0 (x + tanx)

ex__1 eXSDCX_1
lim =
x»o(x+tanx X+ tanx
lim e* -1 X eXseeX _1 xsecx
b | Tx x+tanx )~ | xsecx x+tanx
i e 1 e*s** _1  secx
| Tx 1rtanx/x) ~ | xsecx 1+tanx/x

(ort) - -

8.23 (2)
Putx=1+h

(log(1+1+h)—log2)(3.4" —3(1+h))
= hs0 [(7 +1+h)"® —(1+3(1+h))"2]sinn(1+h)

jim llog(2+h)~l0g2] [3(4" —1)—3h]
h-0 [(8 +h)"® — (4 +3h)"?] (~sinzh)

]

109(1 Jrﬁ)(s.mh —1)=3h)
lim 2

= 172

i 2{(1+—2—)1/3—(1+%j }sinnh
Iog[1+E) N

i 2 {3(4 —1)_3}

%W h
- _lim 2
h—-0 i..?.)
(24 8
1
—.3(log4 1)
e e B
= e
24
= 9]0 i
= ge

2 ‘ : ® i
e
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(1)

1/x
T (eun(suq) — (3% —1)" s,nx]
x—0 exln: finite no.
. . A Thus fim 1
— lim (3% —1)* —(3* —1)* sinx Y _ lim (_3____-1-} (1 — sin x)™” 1 x0 % Sin X
%50 x* San0nl X ' The Statement-2.
s sinx
i 3*—1) 1 slnx] _|_£'E limhm =
=i (1—sinxim)(‘,— =n3.&' =4 4
828 (1)
8.25 (2)
1/x lim (g-(_z—_}-l_ﬂ
Let y = ,"m (g—tan’1 x) e e(2)
= ’l'_':'l (cot-'x) (0° form) 3 ez{ﬂh‘ﬂ.‘m :
= lim fncot™x (= 2-5*
i 8 (2 =
lim 1 .g(z)...i_
T xom T (1+x?)cot™ x e %
- _ lim {+x3)7 (9 formJ
=N Cotilx 0
_2x
= lim M
X—ya0 1
2
N mX
2w T2
; 1
= | A
=2 2x °
y=e’'=1
8.26 (1)
lim ——-———l°g°(1+6(f(x) ) (9 form) Y Lol
Xx—a 3f(x) 0 0
By L-Hospital rule
6f(x)
fim 146f00 _ jim 2 _,
Xx—-a 3f'(x) x—a 1+ 6f(x)
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g zero) * (@nY

‘ 8.27 (4)
The Statement-1 is false

nce as X —> 0. lhe1 —_ = app|oaclllll
i ual’\tlw
sinc unction X sin (a q

| finite no. between 0to1)

1
lim xsin — >0
Thus , 50 X % ‘
Th Statement-2is true since it is equivalent to standard
e
sinx

slee o]

e lim
limit ;5o —x

8.28 (1)

L

_ w2\ \x? o )
fim (/9(2 X )) (1= form
x>0 | g(2)

im\ e
e

lim
x—0

2-x%)-g(2)| 4
(g( 2 )g(z)

1

4 4 A
G _ S = e 2
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(1)
Since f(1 - ¢

9. CONTINUITY & DERIVABILITY _~~~~~~~———

f(1 +0) = lir

and f(1) = 3
3 2 f(d oy
= @ Randc|x|[°is differential at x = 0 and its d.c,3 = f(x) is co
a | sin’x | is differentiable at x = 0 and d.c. is 0 for all a< i =ib A :
Oforall x e R but at x = 0 L.H. derivative of be" = —b R.H. dirivatives Again f/(1
- for bek! to be differentiable at x = 0
b=-b = p=9¢ and f'(1 +
(1) o
g(x) is discontinuous at x = — 3 | =i
f(x) is discontinuous at x = 1 e 9.7 (3)
But g(x) = 1. Hence their are only one point of discontinuity 'z
9.3 (2 ‘\ :
f(1)=a+b ‘
) =& | -2
_ [1+h=1] ‘1
1 )= S e Sl :
* Function is continuous p? @
© f(1) = f(1 + h) , When x
Sa+b=-1+a=p=—1 |
1-h—1 ‘ = fi(x
Nowf(1—h)=,1-_rh)'+b=£+b=1+b ‘ &
j which e
v BvE sl=a=q |
when »
9.4 (1)
+ f(x) is continuous in [0, =]
so itis also continuous at x = n/4 and x = n/2 = f(x
i R .
VRS ()= . _’)’f;‘r f(x) which
= nld+a=n/2+b sool(1) ‘ from
im o= lim f R0
and X—->m/2” f(X) T xom/2t f(X) {f'(o
=>0+b=-a-b ..-(2) ,
‘ so f(
By solving (1) and (2) ‘ (
> a=n/6,b=—n/12 99 (3)
; Here
9%5 (4) 1 f(x)
We have M f(x) = /im sin(log, |-h|) = /im sin(log,h) which does not exist but lies between '1
|
—1 and 1. Similarly x’fgl f(x) lies between ~1 and 1 byt cannot be determined. ‘ f(x]
Th
wh
® '
Hesonan o [
Educating forbettertomgrg e : 2705 Sl / Eus
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9.6 (1)
—-——\
. Since f(1 —0) = lim3x=3
S Ly

f(1 +0) = lim (4 —x)=3
and f(1) =3'=3

. f(1—=0)=f(1+0)=f(1)
= f(x) is continuous at x = 1

f(x —:(1) SEEa s e

ks _ lim fOO=F) _ 9 =1
Again f'(1+0)= J% — —3— = im x—1 h20 L2

atx =0 and its d.c. is
R =l
h 3log 3

" —fi f =Si=
and f/(1 +0) = lim f"‘:_1(1) - im AX3

- f(1+0)=f(1-0)
= f(x) is not differentiable at x = 1

—

9.7 (3)
\/z'\/
=2 0| 2
9.8 (1)

When x < 0, f(x) = 1—1‘;

= f'(x) = (—1?;')2‘

which exist finitely for all x <0

when x > 0, f(x) = Tf;

1
= fi(x)'= W

which exist finitely for all x > 0
from (1) and (2)

f(0-0)=1
{f’(o +0)=1
so f(x) is differentiable V x € R.

= f(0) = 1

9.9 (3)
Here,
f(x) = [x + 1HIx| + x = 11}
(x+1)@2x-1) -2<x<-1
_(x+1)(2x—1) . —1<x<0
f(x) = (x+1) ;. 0sx<1
x+n@x-1) ; 1sxs2

veen

Q
Sy
'
VL

Thus the graph of f(x) is;

which is clearly, continuous for x € R and, differentiablity for x & R-{-1,0,1}
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9.10 (4) ‘
DEREE |
1 ' 4
(3) f(x) =
—{sln(ﬂ)' 3 o x<n
V3 9 &

3 4 3
n
0 sxis—
xsinx
(4) f(x) = 1 4
—sin(m + x)’ ST

n : s
(1)~ tm Fen(re5)

» JEE Main) - p
/ g

It is clear from the graph of f(x), f(x) is differentiable and continuous for all x <
smooth turn of the curve at x = 0

9.13 (1)

0 = 0) = I (1 + Isin(-)jyassnch

= yl.m (1 + sin h)¥sinh = ga
: tan 2h tan2n
f0+0)=lm i = ed'ﬂb(mﬂ] =

now f(x) is continuous at x = g
:>f(0—0)=f(0+0)=f(0):>

. 2sec?2n
- lim —— <"
eh*03sec3y = eEt

a:e2/3:b:>a=2/3,b=ez/3

gusﬁonance‘” .

for better tomorrow

s

H 4 14
= ,.'I'_TJ 5(-cosh) = - 2
9.11 (4
I fpies
’ 2 3 D (@)= RCIE
<)lo/1 ()G_O}é (3) 7‘
9.12 (2) Ya
Ift>0thenx =t y =2t
S Y=2x%4 x>0 (EEEti=ix)
andfort<0,x=3t,y=0,andx<0 (v x=3t)
.. The function is defined as Eme 1 4
2x% ; ifo<x<1
UG i 2 <0
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alzi-To f(x) = f(C

{if cos(siny
%X->0 X

2i
:;is

= a=lim
x—0

A5 (3)

L, =

RH.L. =

Jump of

316 (2)

}9.17 2)

=il 11 Notice the

f(x) =

f'(0")

NBE

ucat
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i .14
1
]
9.15
9.16
)
9.17
—> X
Notice the

"ﬁ ’ “Resc:nance"
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(1)
lim f(x) = f(0)
x—0
o cos(sin xz —CosX _ .
x—0 >

2 sinx+x) . (x-sinx) _
— x—zsin(——é——-)sm( 2 )_a

. (sinx+Xx) .. (x=sinx
SIS 2l _1_(slnx + x)(x—sinx}
sinx+x _ x-sinx 4 X X
2 2

= a=Ilim 2.
x—0

= 2.1.1.%(1+1)(1—1)=0

(3)

_ T

> T
LH.L = IMm tan-' tan (Z_h) 7
. T .
RH.L. = M x. [;+h} +1=1
Jump of discontinuity = 1 — Z—
(2)

LHL (x = 0) = f(0) = RHL (x=0)

Lim J1+px —J1—px M 2p e
X

LHL = x—0

ol
1
f(0) = — 2 = RHL
(2)
x3e"*+4)  xz0
f(x) . 2_e1lx 2
0 =10
h@e ™" +4)
f(0) = lim —S=E——=2
3"+ 4
2—9'1—’—"~]—0
’ +) = 1 N = 1 H
f(0*) = lim ; 3 not differentiable

fim f(x) =0 = lim f(x)=f(0) continuous
x—0 h—0"

s JEE (Main)-RRB &
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9.18 (2

@l

T
—+X , xe[_n'.ol “m e
f(x) = sin-'(cosx) = X _cos'cosx = = xoor 1(X) =
’ 2 E_x , xel0,m] = !
continous but not differentiable at x =0 ‘
9.19 (1) e
X+y f(X)+f ..:
f( 3 ) = % f(0) = 0 and '(0) = 3 similarly
£(3%) 923 (1)
X )
Puty =0 and x = 3x, we get f(x) = f(3x)3+f(0) B (3 ]
3x +3h :
= Jm = oot _ gy 12510
h h—0 '
h !
f(x)+f(3h) £(3 {
= ] %‘ 120+ 10) , Now
h—0 ~\3 (
w ]
i
- lim f(Bh)-f(0 ] .
= T() = f(0) = 3 ] s
fx) = 3x + ¢, f(0) = 0= ¢ = 0 = f(x) = 3x 1924 (1)
9.20 (4)
LHL = lim f(x) = lim ﬂ_—z - e_1 =7’ g(x]
X—0" Xx—0" [X]+I x' = -
and RH.L = lim gy = lim & =2 j
X0 X—0* [X]+| xl \ 9.25 (62.)
i 1\
= “m ex _2 \ Put
Ay LH.L#RH.L o
(4) ‘ v
9.21 (4) So
S 2ax<—1q
1 Ix+12] ,  _1<x<q
f(x): X+E [X] = 0 ‘ ]
X2 v 1<x<2
5 e i 2

f(x) is discontinous at x = -1, 0, % Uy 2

R T A
| T T N

®
INResonance

Sttt

e — e

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

e

(3)

Jm 0 = I (016
= lim (1+0)=1

lim (x) = 1[[?_(0+1)=1
and f(1)=1 = Jim. f(x) = (1)

3 continuous at x =1
samllarly we check for another integers

9.23 (1)
cos?x
L) = 2 +cosx )=
fim ( 4°°S X }= fim f0O=f)
x>z X—1| Y 2+COSX X7 X—T
. 2 2
Now  f(x)= (2+cosx)( 2c«:>sxs,mx)2 cos” x(—sinx)
‘fcos X (2 +cosx)
2+CcosXx
f'(m) =
9.24 (1)
f(x ; 0<x< b2
(x) >
i %< X< 1
g(x) = \
sin?L - x>n ; \ />
2 ' 0 /2 G
8.25 (2)

Given that f(x + y) = f(x).f(y) allx e R
Putting x = y = 0 in (1), we get f(0) {f(0) — 1} = 0 = f(0) = 0 or f(0) =1

If f(0) = 0, then f(x) = f(x + 0) = f(x).f(x) =0 forallx e R
Which is not true (given f(x) # 0)

So, f(0) = 1
. () = Jim f(x+hr3—f(X) - lim f(X)f(f;l)-f(x)
o)l A= =0 (- 0= 1)
= f(x)f(0) = 2f( x) (o F(0)= 1)
fi(x)
= f(x)

Integrating both sides with respect to x and taking limit 0 to x

(10)g, J’ 2dx
2 f(x) :
= ¢n f(x) - £n f(0) = 2x = /nf(x) — £n1 = 2x
= /nf(x) — 0 2x
= fx) =
Clearly f(x) is everywhere continuous and differentiable

« JEE Main) - RRB c&
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a(t) = “li_.n}) (1 + a tan x)*

ot tanx
lim —atanx lim ta—x—‘

gOISEeRE
g(t) = e® Flos
g(x) = e

v a=2 g(x)=ex
g(2) = e

9.27 (1)

Itis clear from graph

f(x) is discontinuous at x = 1
lim lim

x—1" f(X) i x—1t f(X)

9.28 (1)

1
a i3 : T
f(x) = [‘/ES'"[’Hzﬂ, which is discontinuous at points where S'"(X +z‘) =0, 2 +1

9.29 (2)

The Statement -1 is true. Since [f(x)| < [x| for all x.

We have [f(0)| < 0. But [f(0)] < 0.

= f(0) has to be zero
Now [f(x)[ < [x]
= 1M If(x)) < M 1x = 0 = Im ifx) <0
But M f(x)] must be > 0

= 1’_’,7(’1 [f(x)| must be zero.

Thus, lIm

» xosg [T(X)] = [f(0)] £
= [f(x)| is continuous at 0 1
Thus Statement-2 is also true

®
INResonance

morrow

An evaluation version of novaPDFE was used to crea_\te thi_s PDF file.
Purchase a license to generate PDF files without this notice.

9.26 (3) :

h-0

= i,

im
%0

Now if

— lim -

930 (3
If s diff

f
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@) :
If f is differentiable at 'c' then f'(3) exists

jim f(c+h)=f(c)
h

RUELS exists

-, lim f©)+f)-(c)

) h exists

x-20

= (m f—(:—) exists L)
Now if 'd' is some other point then
f(4) = lim f(d+h)-f(d)

h-0 h

iy H0Y) .
= !,'_’g il which exists from (1)

and = f(3) :
Now any function is either differentiable nowhere or differentiable atleast at one point. From above ifitis
differentiable at one point, then it is differentiable for all x. Thus Statement-1 is true.

The Statement-2 is false since any function is either differentiable nowhere or is differentiable atleast at one
point.

” ®
. INResenence y =
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10.

METHOD & DIFFERENTIATION ~~ ~~—

10.1  (4)

y = tan-! (CO( g)

S ' =
2—cot‘ cot 2

fr(x) = V2x +1 X
2x—1
@) ==1

2x/2x +1
o fi
V2x+1(2x—1) (2x—1)?

103 (3)

dx _ cost

= sin?t
dt 2+cost

(2 +cost)?

dx 1
Codt 4
glz —2sint +2003tsint
dt  1+cost (1+cost)?

at t=
SO ﬂ <

10.4 (1)

yinx + x/ny = x?

X
= ;+y’[nx +;y’ + /ny = 2x
. 2x%y—y* —xyiny
e —]
Xy/nx + x2
y(1)=e-e?

(vy=eatx=1)

0.7

0.8

f(1) + Tl + 21 +.

(4)
yinsi % =X4n(
y' fnsinx +y cot

. _ fncosy-—yc

Y= “tnsinx+ xt
(1)
% = COSX + €
d?y
e sin x
@x &y
dy? ~  dx?
= (sin x — €%)
(2)
S,: f(x) :
ff (x
i
S, ¥
fu
h
SN
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@
TR TR L) P D (o) .
f(1) + T+T+"""+ = =1+ 1|+ o0 +""+n!
- "2(;:0 HHC NG +C

106 (4)
y{nsi x =X {ncosy
y' £nsinx + y cot X = £ncosy — xy’ tan'y
, {ncosy — ycotx
Y'= nsinx+xtany

oz (1)
% = cosx + e*
dZ
_dx_)z( =—sin x + e*
dy? ~ ~ dx? dy

= (sin x — e¥) (cos x + €¥)73

10.8 (2)
S,: f)=—(x+5x+6)if —3<x<-2
! (x)=—2x-5
, [—_5] _
f @ = 0
——nx 0s<x<1
L T
S,: y = sin™' (cos © X) = —2--—005“‘ (cos nx) = nx—iﬁ 0]
function is not differentiable at x = 1
hence no tangent can be drawn at this point
d d
5,0 So=TM) g =90
dy ~ gft)
¢’ _d_(f_m] dt
dy?  dtigi(t)/dy
(@)’
7 ®
A f onance
j Busmsqlorbemrwmmw
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10.13 (1)
/s '(3’(;4) df3x+4 3x+4
dx ~ \5x+6) dx(5x+6) = tan (5“6

. esonance®
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a

I

109 (3) Tty
S, :  3x2+2yy =5(y :
' at (1,3) 3+6y =53+Y)
= y =12
s2 : xe=gY
elmnx =y
= V=
X
at =M RVI=te .
S,: f(x)=ax+b = f(sin x) =asinx +b
f* (sin x). cos x = a cos x = f/(sin X) =
f (sin x) =
= f (sin x) + f'(sm x) = b (constant)
10.10 (3)
f(x) = xn
fB) =1 = n=0
sof(x)=1 = f(x)=0
1011 (2)
o _ dy 1
dt - sin t, EheT
dy -
dx tsint
dy _ d(dy)
dx? ~ dx de
=l (ﬂ) dt
dt dx /- dx
sint+tcost
= " {Zsin2t ) (- cosect)

T2V dy P A
= att= — =l Se=5 + =5 =
10.12 (3)
27
Atx=?,cosx<0andsinx>0
=t ; dy .
y-—cosx+smx,—;=smx+cosx
dy 2r . . 2x 2 3-1
% at x = 3 |s—sm?+co ?_T

-2

(5x+6)2

|

‘o N

10.18
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1014 (4)

s 2x+1 2
y= tan 1_+_2_XEX_+T = tan~! 2¢1 — tan™! 2%

(VI (B . /10 S
dx = 1+(2x+1)2 Je & — 1+(2x)2 82 |0932
dy oo 2l0ge2  loge2
% aix=0is= 5 =
dy o —loge 2
ax atx=0is = 10
10.15 (2)
1 1 1

= + +
Y= 1 Ix™ 4+ xP /X 14+ x™/x" +xP /x" 14+ x™/xP +x" /xP
x™ X xP
m n i m n * m n
XD XD xP xP 4+ x™ +X xP +x™ +X

dy
=G = g
10.16 (2) g .
There exist no value of y which satisfy the given equation at x = e. Hence function is not defined at
Xx=e

o) % will not exist at this point.

1017 (3)

dx .
ol sin2 6
y =2 sin”' sin 6 + sin-! (sin 20)
=20+n—20=m
dy _
do
dy _ :
= dx
10.18 (1) ’
h(x) = 2f(x)f'(x) + 29(x)-9 (x)
= 2f(x) (f(x)*g'(x))
= 2f (x) (f(x) + f"(x)
=0
= h(x)is a constant function

-  h(10)=h(0) =1

‘ ®

£
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10.19 (4)
¢ny = (énx)? + fn(tan' x)

Yy 2nx 1

y X (tan”x)(1+x?)

7
atx =1, -

= yﬂ 4
10.20 (4)
y = e‘y

';,=y+xyl

2x+5y—-2 =5

dx of = 5x+2y+1 8

10.22 (1)

ny =4n(1 + x) + en(1 + x2) + on (1 + x*) + ...

X12L+~2_"_+ 4x3 2nx2"_1
Y AEx 14x® T (14x%) (1+x7")
= y'(0) = 1
10.23 (1)
d d 1 1
=N [ X [= —¢én(-x)= ——(=1) = —
RS e IS (o=
10.24 (4)
ViSxX
dys:
A = 2x
d2
—Z=2
adx

. dx
again  2x W =1

2

i d?x d>  (dx)? 2
oty o

dy it T TG Sy S
Statement-2 :

2.1 :,_;Lix(dl) a’x

dy (ﬂ) dyEiox Dy iy
y

ce’

— at(1, 1)

n
+m(1+x%)

(&

d?y
dx?

I

d%x
dy?

APPLICATIC

2]

14

172

o
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(2)
() is not differ

(2)

114

Given f(x) = al
1 - ?_

(%) S + 2
since f(x) ha:

~ ff(y=0
a+2b+1=

(2)
Here f(x) =
s fix) =
YxeR,
= 4(a+.
= a’+ 4
= a?=E
= ae(
o f(x) s
sof(x) is

Now a =

forally
when 2

= X=

Hence
(3)
dy

dx

We!
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' 41.

APPLICATION OF DERIVATIVES

g 11.1

F11.2

11.3

11.4

Resonance’

VN Eqiicating for better tomorrow

(2)
f(x) is not differentiable at x = 2andx=nm,n el

(2)

Given f(x) = alogx + bx? +x, x>0

(0= = +2bx + 1

since f(x) has extremum atx = 1 and x =3
~ f(1)=0 and f’ (3)=0
a+2b+1=0 anda+18b+3=0

(2)

Here f(x) = x* + (a + 2)x* + 3ax + 5

L f(x)=3x®+2(a + 2)x +3a

vxeR, f(x)>0 = 3x2+2(a+2)x+3a>0
= 4(a+2)P-36a<0

= a’+4a+4-9a<0

= a*-5a+4<0

= ace(1,4)

. f(x)is M.I. fora € (1, 4)

. f(x) is invertible for a € (1, 4)

Nowa=1 thenf(x)=(x+1)*+4=>x= 3fy -4 —1 which is defined for all y R

foraily e R
when a = 4 then y = f(x) = (x +2)* =3

— x=-2+ 3y+3 whichis defined for all y R
Hence f(x) is invertible for a € [1, 4]

(3)

d
L o—xo—3x+h

dx

) d
We must have E)% = 0 for three values

= Equation x*—=3x + A = 0 has three real roots.

Letg(x) =x*—3x+A
then g'(x) = 0 forx =1, -1
For three roots of g(x) = 0

g(1)g(-1)<0
3—2<A<2 = k=2
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1.5 (3)

fx) = x“sin% ! x"olnel,l‘l?*o
0, x=0

in & =00
f(0) =0 [ =iy

is—1
greatest value of nis 1 anq least (\)/alue ofn
f(x) is continuous at x = 0 iff o >
f(x) is continuous at x = 1 (always)

1.6 (3)

dx
For vertical tangents = =0

d¢

3n
S0—-3cos ¢ =0 = (0= 75 ey

N3

=l ¢=g. x=—1,y=3s0(-1,3)
3
¢=?n,x=5.y=3$o(5.3)
by g (3)
dx
dg ~a(=sin6 +sind+6cos0)=a0cos 6
@y _
dp ~absine
dy
dx —fané

€quation of normal x cos @ + ysin0=a

0+0-a

i@l
vcos?0 +sin? @

whose distance from origin is

1.8 (2)
Differentiating the equation of curve xy = 1
d
we have S
d X
2
hence slope of normal = y: Moreover the slope of line Ax + By+C=0is— é

X
80T =
./

@[>

Bx + Ay = 0, solve it with Xy=1

A
we have x? = — B 50 we must have g <0.

/" ®
M 5ssenznce

LT e
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PT=|k|J;

......

(4)

(Velocity)
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11.10

11.11

11.12

11.13

11.14

11.15

An evaluation version of novaPDFE was used to create this PDF file.

Ed

£a

(2)

1
BBk R = PN =
[k o[1+ . PN = K| \[{+m?2 , where m = f'(x), k = constant

k
™= ’;l MN = [km|

(4)

ds

i = — =f2_ = =
(Velocity) V at t-16=0=>t=+4 and acceleration =2t =24 =8

(2)
f(c) = f(—xx)# ce(02)

19 .1 1.1
x <7 XE[O,2]:;2§
f(x) < 1
(1)
f'(x) = 3ax? + 2bx +11=0
o —2b++/4b? —4.3a.11 s sl
2x3a V3
Zi= il ==
(1)
1 1
= — £t =
f(x) = = (x) 7

f(b) — f(a) = (b — a) f'(x,)

1 1 1
R =(b—a) (——Tj,a<x1<b

b X1
X, = JJab
(2)
Differentiating the function f(x) = log x — (x — 1)
1 1-x
== = — <0forx e (1,
we get f(x) = 1 5 € (1, )

f(x) is decreasing, f(1) > f(x)

(1)
fx)=2x+12>0,x e [-1,2]

; ®
for aft?mocrroew
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1.16  (4) 22 (2)

% y=e E Mo
et +6” >0 2 3 Yeiell
u ward 2 r-x r
y = e*is increasing and concave P i V = m@ &h( x)x
= = X —{f'—
v 1 r
Xy #XatXy !
and e—x:‘e':‘:ila‘”( )  veo=x=3
117 (1) 123 @
f(1)=a2+3a+2<0 { xy® = a =
ae (-2 -1) |
11.18 (3)
f(x) = 2 sin x cos X
f(x) = sin 2x
f'(x) = cos 2x . 2
(X) T 3n = lt_ gﬁ
f(x)=0 = AE g Gy = O length of subnormal
3 37 n+2=0
fm(f)=—4sin2(7)¢0 ==
11.24 (3)
11.18 (3) _ fr(x) = 3hx? — 4hx A
F(x) = x(ex— 1) (x~ 1) (x =2 (x=5)° =0 D<0and31>0
local maxima atx =2 1632 — 120 (A + 1
120 (2) 1602 — 1202 — 12}
: 402 —-120.<0
R A2 —31<0
Z == asses through (h, k)
Let the line = + 5 1itp [¢] x e (0, 3)
h k ak
L S = — (1250 (2
st LS bEl=r (2)
1 B 1 ak
A—2 a —Ea(a_h)
A'=0 ata=2h sec™ x is incre
1 k ‘
= — 2 — =
A > . 4h?. h 2hk
1.26 (2)
11.21 (2) > By LMVT the
For minima at x =0 f(
such that —
+2
p=0,k>0 D @5—— =
-1 9 : £(6) = 5 (2
f(6)>8
f n 4
| I Resonance® of
/ \ Educating for better mnmocrrs / \ alg‘% fork
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ST I
V'=0=x= 3
11.23 (2)
xy" = a"! => logx +nlogy=(n+1)loga
40 Ay
x Ty ax =0
YLy
dx nx
Gy S VA
length of subnormal =y . S =
n+2=0
==2
11.24 (3)

f’(x)=3kx2—4kx+(k+1)>0
D<0and3A>0

1602 — 122 (A + 1) <0, A >0
162 — 1202 - 121 <0

402 — 121 <0
A2—3r<0
A € (0, 3)
1.25 (2) i’
/2
sec-! x is increasing and concave down Walc 1/{—)‘(:4})(

11.26 (2)
(By LMVT there is ¢ € (1, 6)
f(6)=f() _ .
suchthat =57 =f(3)
£(6)+2
ST = (T
5 3)

f(6) = 8
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; ®
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11.27  (2,4)
T ORI D 2X g al<Xx<2
2 =
= {22 | 25x<3 o f"")’{x Tk
ﬂ : X=3
3

tin (1, 3]
. d (2, 3) butno

function is increasing in each of the two intervals (1, 2) an ¢
Cl

es not exist.
early least value of f(x) is 3 and greatest value of f(x) d©
1.28 (2)

y

C o e
7
1129  (2)

d
— = 2 =1 =
o X2 +2x—1=0

1
= = = —
1 or x 3

?.
whenx=—1,y=1,x=3l.y=—% 34 (4)
‘ Let
distance = 1 + £ = 92 o
7 27 ‘ 2r%

(-1.3)

11.30 (1) 2 )

; 22 |
X2+X+1e[zlooJ /2 N
4r
sinx and x2 + x + 1 does not intersect each other l
11.31 (3) 2
V = ar?h
Let k be the thickness of sides then that of the top will be 2 K. |
S=k (&'Féﬂ'rz)
r )
a8 _ k[-2v. 5 d? 4v 5 ';
o TN T E e e positive r :
e 2 dr rr 2
135
e
= 0 will give s e

®
2% Resonance e A
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4)

300
Time taken by boat = e hours

x? ] 300
|2l B}
petrol consume ( 600 < liter

expenses on travelling

_ 66000

2
X
300 [2 +___} 3000 _ 60000 _ 6000

E =200 x G0 T X
dE  -66000
G = @ t5<O0foral [25 60]

most economical speed is 60 kmph.

.33 (4)
fi(x) = 2x (a, + 28, X* + ........... i e 2
fi(x)=0 = x=0

f'(x)=2(a, +6a,x*+ ... +n(2n - 1) By )
(f"(X)).q = 28, > 0
P(x) has only minimum at x =0

1.34 (4)

Let point is (rcos 6, r sin 6) whose distance from origin is 1.

It will lie on curve.
2r2cos20 + 5r2 cos 6 sin 0 + 2r? sin%0 = 1

2
,2r2+%sin26=1

4r2 + 5r2sin 20 = 2

-,
= 4+5sin20

2
r2= 9 [minimum when sin 26 = 1]

_2
=3
11.35 (2)
fa) = 1, f(b) = 1, f(c) =
d
= f(x) = 1 is an identity. =5 B f(x)

f(1)=1,f2)=1,(3) =1

+ 5x

.Resonance

Educating for better tomorrow
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11.36 (1) : o
f(2)-f() _ rr3y< 2, f(2) - f(1) =
Using LMVT for fin [1,2] Vc e (1,2, — —5 4 f/(3) £

f(4) f(2) _ . 2
f(2) <4 again LMVT in [2, 4] Vd € 2,4, =55 fi(4) <

f(4) — f(2) < 4

8-f(2)<4 »
H@Erd T s (ii)
from (i) and (ii) f(2) = 4
11.37 (3)
y=xt

I

equation of tangent at (o, o) is
y—o'=4¢? (x — a)

. . | q
since it passes through the point (; OJ :‘
|
—of = 303 — 4ot = a =0,1 |
there are two tangents
11.38 (4)

4L 2
f(x) = x3. (x-1)3

|
(x=1)%"° 2x 142 3x-1
f(x) = 273 173 — 273 173
3.x 3(x~1) 373 (x—1)

1
the critical points are 0, 3 1
11.38 (1)

Greatest value of fis -;— and least value is 0

11.40 (3)

f decreases on (—», 0) and increases on (0, x)

11.41 (1)

1
In the [~1, 0), then function increases from ot 1to 2 andin (0, 1] it increases from 0 to e — 1

, it does noii

|
attain either the value 2 or 0, therefore the function is bounded but never reaches its maximum and
minimum. This is because there is a discontinuity at the point x = Q.

T TS

¥ Resonance”
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11.42

| 1143

11.44

(4)

C)
Let g(x) bethe
gy
9"(x) =
In stat
= concez
G stater
In stz
= conc
state
(1)
Clearly
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e 59 JEFE d‘lain) . . 4
RB =

& @
’—_m 1515 1 x2dx +j- %] +1 © JEE (Main) - RRB cz

gt
= |2 e
I ix +2|x[+1 2% +2|x|+1dx

2 I | x| +1 = j
o TR K= LT P

(3

13'6 145 11 9
:/ X —3x +8X3—4X+1d n/4
= 2 X + 2
I y secc x ISec X dx
~nl/4
nl4

[=0+2 Iseczxdx = 2(tanx)i’4 — 5
0

o (2*)
/4 2
J’ sec xx sec (_xx) i
. 1+3 1+3
nl4
= fseczxdx = (tanx)g"* =1
‘ 0
{
|
, 13.8 (2 :
: f(x)=(1+a)sinx,
7/2 n/2
| a= J'f(t)costdtz (1 + a) jsintcostdt
‘ 0
} 1+
| = = a=1, f(x)=2sinx
72 7/2
.[f(x)dx =2 J‘sin Xdx=12
o 0
139 (1)

5t Tn
f(x) = —[6 sinx + 2 cosx] > 0 Ver:3 4}

. i
f(x) is an increasing function for x & [—3— —4—]

=)
7 nl4 '
Greatest value = f(l) = j(ecost—QSInt)dt
4 5n/3

77!/4_3“/5_2\/5_1

(65|nt+2<;ost)5n,3
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s JEE Main) . pp, 3)
‘_—_—/“—_—_— RRe i 45‘15 ( 18
) g
: 1= j;[xz

13.10 (4)
)= [f(Hat, f(0)=0 | 1
O -
2 f(x) = f(x)
f(x) = Ae~ s
D)= =  A=0
f(x)=0
1311 (4)
(316 (2)

13.12 (2)
T n/2
fcos“xdx =2 ICOSZKXdX,wheren=2k
0 0
=5 2k—-1 2k-3 1 =
2k T 2k-27 2 2
13.13 (2)
/2 3 =il
I= J; 2sinx tan™" (sinx)cos x dx
So

On putting sin x = t we get
sin x =
inx=t 1317 (1)

1
I= f 2t tan~" tdt
0

2
= [tan"1t.t2—f ! 2dtJ
1+t 5
1348 (1)

= [2tan" t=t+tan~'t]
F

ple

= 2

2

13.14 (4)
1 xel
sgn(x—[x]—{oy e 13149 (2

5 1
fsgn(x—[x]dx = 7]1.dx =7
-2 0
Resonance”’.
8
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WA
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, JEE (Main) - gp / \ i
HREY 5 O s> JEE (Main) - RRB :

1
14 18 [x2]dx
/___\_
= 2_36 2
g [X 36x +324] + [x?] e (i)

I [(18 — x)?]dx
[x 1+1(18 - x)?) S ()

13,16 (2)
T(g‘m -2(9)")dt<0

92 297tY
—2€n9——£’n9]8 =4
(o2 +49)f <0
9-2-492+3<0 (P =)
£-4t+3<0
(t—1) (t—3)<0
1<9+<3
U< <3¢
0 <-2a<1

So a =0 only

a7 (1) ‘ B
: (- 1) is odd if x ¢ integer
j (~1)™Mdx =0
-n
1348 (1)
Fr(x) = 2(x + 3) (5—x—3)—2x (5 =)
=R =)
F'(x)=0 => x=1
4
M = I2t(5—t)dt=75—42=33
1
1319 (2)

nl4 :
J- smzx( i 1 )dx ';

e = a -
¢ sinf2x(1-e™* 1+e ‘)
nl4 :

1 nl4 : 1 ] 1
- = -—tanX i
= z Isec dx (4 2

&Msaeamga ,
L —— T

__——.—r'.‘."'" Ry

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

1320 (1)
j' tan™" +tan'1x2 de+f dx=(3—1)%=
= an
o 2 . 2
13.21 (1)
1
L(CZXZ""C«‘X‘f‘Co)dX
ex ex2 T Co 1,2 _ g (given)
= P 2 +Cox = 1 2 3
4 t once. 13.27
= graph y = Cx2+Cx+C crosses x-axis atleast onc n (0, 1)
= at least one root of the equatlon CAHCHEHCHS 0 is present i (
13.22 (2)
1 1 114 3/41 1 Y
ff(x)dx =2ff(X)dx=2(fxdx+dex+ f(1—X)dx ; A :
: 1 !
-1 0 0 1/4 3/4 \/\\/
; (0.1/4) {
= = A — X—+4+—x X = — __1‘0). (=112, 0) /2, : )
2 A HTATA TR AA)S SR .
13.23 (3)
2
! =f x3 3
0€ (2-x°)
Let T—-x3=t
= — 3x?dx = dt
10 dt R :
S e = == || = =1
P a3 E!GH(TH) 3e {Ht 3e
I
= =36l
2
13.24 (2)
13.2

Let N<x<n+1,where nel, >0

1 X
t t
= {t} {t) {t} 2 2 1 ¢
I= f2 aif = fz dt+f2 di> (?nZJ ((’nZ] = gnz,(zx_2[X]+[x])

n

13.25 (3)
2= (x), . 205X f(0) = 0
2 +sinx
PR COS)X
2i(x)= 2 +sinx

Integrating on both side

Cos x dx
2f(x) = | ———
x) 2+8inx
2f(x) = 4n (2 + sinx) + ¢
x=0 = c=-/{n2

2 +sinx

1
f(X)=§m( ) X#Nm, nel

} ®
I Sesonance — R
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®

1i4)

(2.0 (1,0) " :

= 2

&

N
1 1 008a _ 4 > JEE (Main) - RRB &

f(I)=0 £nx dx

(—=sina) . x%os« X !
da I e Sing,

i

f(ﬁ)"’ = oo

)
X

=x2+ |etf(x—

f(x) =X b{ (x = t)dt T
X

f =+ [ttt
0

f(x) = X2 + 6™ fe‘ f(t)dt

X
=2x — e fetf(t)dt+e"‘,exf(x)
0

X

)= 2+ () — e [t f(t)ct
0

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

x3
= f(X)=?+x2+C,f(0)=

X2, f(1)-%

|,

= f(x) =

(1)
n/2
I= f [tan(0 - x)]dx
-r/2
n/2
- f [-tanx]dx
-n/2

n/2
f ([tan x] + [ tan x]) dx

~7/2

= (1 + cosg)

7/,
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13.29 (1)

n/4

= o
4 a[x(4 x}en(1‘+tanx)dx

n/4
s
= !(Z—XJxln(1+tan(4£—deX

n/4

L= R S
a[ (4 x}€n2.dx

resee [ 1)

1333
3
= L
192 ("2
13.30 (3)

The curve Y =g(x) is the image of the curve y = f(x) in the line y = X

. [fx)+g(x) : 2

4 J‘de = fXdX =% 13'3‘

0 0

m

IQ(X) dx'= 2 —ff(x) dx
0

0

s 2
= g2~ f(x+sinx)dx:1—2
5 2

13.31 (4)

n/4
I= tan"1(\1 —lsec?
6" tan20—tan6+1 Seo oo

tan6 =t

(oot t=(t=1)]
B At ()
. Of {1+t(t—1) g

1

E f {tan™'~ tan~"(t = 1)} dt
0

1 1
= ftan‘1tdt+ftan"tdt=2p
0 0

PN Resonsnce®
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13.32

13.34

g L ®
1 [Resomncs

% An evaluation version of novaPDF was used to create this PDF file.

——————t

=1

(1)
Let f(x) = log (1 + X)=xf(0)= 0

- 1
fi(x) = m-1<0 for x e (0,1)

f(x) is monotonically decreasing in (0, 1)
= n(1+x)<xin (0, 1)
statement 2 is true.

Now, Ifn(1 +x)dx < IXdX , using statement 2.

'
= J‘L’n(1+x) <1
0 2

Statement - 1 is true choice 1)

(1)
f(X)=(x2=x+2) (x +3) (x + 2) (x + 1) (x—2) (x = 3) (x—4)
o = + e + 3 +

| >

i I I | [ l
-3 -2 -1 2 3 4

f(x) has maximum at x=—3, -1, + 3

sum of values of x=-3+3 -1 =—1.

(4)
1

I = f(1—x5)”dx
0

0
= J’(1-x5)(1-x5)1°dx
0

10

1
=1 _J'xs(1—x5)’°dx
0

1
X
S0 f§(1'xs)w (= 5x¢) dx
0

Integrating by parts.

11
R o 2(-—(1_)(5)11 __1_
I =1, 5 11 ’ 55

(1-x%)!dx

SA———

L
10 55

1
=(1+ 5'5_)111-_-110

Lo _ 56
Iig - -55

# JEE (Main) - RRB o)
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13.36 (2)

1
Znx
5,0 [T

1
= (¢nx. ¢n(1+x)] —f———mu £X) gy
x
0

1l
£ J‘de
2 X
S, : we know if f(x) is an odd then f'(x) is an even

13.37 (4)

0
S,t L= [{0c+1)° +tan(x+1)+ 4pdx
=2

Letx+1=t = dx = dt
1

I= J.(t5 +tan’ t+4)dt
21

f(sinx)

S, : Let h(x)= —————
5 () f(cosx) + f(sin? x)

—f(sinx)
f(cos x) + f(sin? x)

= h(x) is an odd h(x)
So I=0

n(=x) =

R’esonance“”
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e \
14. AREAUNDER GURvE
-’—_\

l “e Curve is tlle e"lpse aohee—= 1
1

A =nab =[5,

142 (1)
The curve is Symmetric aboyt X-axis -

1 1
= ~ 1+
G ZIydx ‘2J.X\/‘1\x dx
0 % - X

dx, put x =sing

2

n/2
=2 [ (5|re+sir126)de=2[1+n/4] = g 50)
0

143 (3

LA =28 1
dX —(1_2x)e —05 X=i$

is maximum at x = —
- 2

12

Jn
2 [ 1 -Xz]” 1 1/2
A= xe " dx=|-——e = e
6[ L 2 0 2( )
144 (1)
3n/4 3r/4
Required area = j(sinzx—cosz x)dx =— j°°52"dx
n/4 nl4
y
¥4 . 2 2
_ rsinZXT 4 sin‘x ctisx
[, 2 /4
7
- (sm—i—smg] o I TE O TR
= 1 sq. unit

|
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g T ———
e

145 (3)

Area = fydx =

e
log, x dx =[x log,x — X]°,
1 1

|
/17

X=1 x=e

y = log,x

=(eloge~e)-(0-1)=1

s

s> JEE (Main) - RRR \i&

14.6 1
(1) /2
nl2
The required area = 2 Ix.dy
0
y = sin~'x => X =siny
n/2 {
Required area = 2"‘ siny.dy =—2 [cosy];? =2 —ni/2
0
147 (4)
2 2 2 o %
2 =28
Arez [ (y,-y,) . dx = [ @ -(2x-x*).dx = I(Z*—2X+X oS :
[ 0 0 ©, 1)
—_/
[ x 372 X2
[2 = = 4 —4+§_ { e O
log, 2 3 |, log, 2 3 log, 2 log,2 3
148 (1) G
00 = x = 1], £,0) =3~ |«
[x-1, x21 X X0
f1()()—[1—x S honia] 7 fz()()—[3—x , x20

Area = [ (R09~£,00) dx= [ (B-1xD=(x-11) dx

[ @-1x1-1x~1) dx

-1

2 2
3[x)% - flxldx -j|x—1|dx

3.3~ [ji (~x)dx+j (x)de - I:j' (1—x)dx+ji (x=1) dx

-1 -1 1

g ()

9 - 5 = 4 sq. units

R
(1,0) \\

\; 7~
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14,10 (4)
y = f(x) passes through (2, 0) and (o, 1)
0 = f(2) and f(0) = 1 '

Now f XF'(x) dx = [xf(x)]?, - J' f(x)dx = 2f(2) - j (x) dx =__2'_

11 (2)

l /4 nl2

, Required area = J. sinx dx . I cosx dx
0 nl4

| = — [cosx["* + [sinx]5

o JEE (Main) - RRB cr

NIERSRS

/
o l
},\ (] = (Q_JE) sq. units
L 1442 (2)
' ’ 0 1 | dx
- Required area= J.XIXIdX % lexldx : IX‘X
. J ’ ;
i I-xzdx + J'dex
ol )
e 5 —i— sq. units
= -:-3— + 3
®’//'
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)
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03 = 5x%)dx =2 [9x-x ‘1;2)
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73?2_' 15.2

15.3

154

15.1

5o JEE (Main) - RRB c&

()
Given equation can be eWritten js XCosx ~sin
=008 X ~sinx
X2 dx*ydx+xdy=o

sinx
:d( % )+d(xy)=o

Integrating , we get

inx
S Xy = C
X

(1)

2 2
ey (Y _,
dx? \dx

d dy d
e = || = y
4 dx [yde 0 = ya = Constant = ¢

atx=0,y=2,y'=4 - ¢c=¢g

dy
L y—=8 = ydy=
ydx yay = 8dx

2
Intergrating both sides Vs =8x +d
2

v y(0)=2 = d=2

1
2= 16] X + — . ;
o4 ( 4)  Whichis a parobola having focus at [? 0]

)

The circles are (x —h)? + (y — k)2 = 2
Differentiating repeatedly
Xx=h+(y—k)y =0
1+y2+(y~k)y,=0 ......(i)
Y, * (Y—K)y; =0 (i)
Eliminate y —k from (i) , (ii)
(14Y2) Y, = 3y,y,?

(3)

Number of arbitrary constants in the equation are 3
hence order = 3

55 (3

{

2 3
4+(-(1¥ i = gz—y
dx dx?

= order =2, degree = 3

onance’

g for better tomorrow

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

156 (1)

g!_ s 2
i e~ (e* + x*)

d
e'af S

3

: X
eY:ex+-_+c

3

—
15.7 (2
Let Yy = vx
dv
T V. —_—
dx +xdx
= v+x£’1=1+v+v2
dx
o dv =g£
1+v? ~  x

on integration
tan~ v = pnx + ¢

= tan-1 ( ‘f) =/nx + ¢
15.8 (4
Let X=X+h
YasAYatk

dy _dY _3Y-7X+(3k—7h-3)
= dx dX 3X-7Y+(3h-7k+7)
where 3k~7h-3=0
n

and 3h-7k+7=0
= h=0 k=1
YO Y=7.X
h —_— = —
N IX T 37y
put Y =vX
dy dv _ 3v-7 dv _ 7(1=v?)
= —=\/: X——- = — e N /S
RN = X7 v=G
7v—3)d dX 2 5 dX
f(1_v2 fx = IL—V 1+v]dv 7J.x
= —2£n(1—v)—5(n(1+v)=7lnX+c
= [X7(1—v)2(1+v)5]=c =5 (X—Y)Z(X+Y)5=c

= (Y=x=1)(y +x = 1) =¢

-1

dx X tan™'y
e = ——
dy 1+y?  14y2

1

——d
integrating factor = e ty? o gtan™ly

fan"1y =

-1
ftan y tan—w_dy

= X.e e
1+y?

= pn ~1 -1
=tan™'y, gtan Y_gly o

’ = e"’"-1y(tan‘1y-1)+c
|
mgggewegss 
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15.11

15.12

15.13

15.14

\

3

dx  2x
e e
dyy 10 y?

2o
Integrating factor= g’y = =y?
x.y2 = [10y2y?dy
=2y +c

=

™

5 3 2
d3y )( d3y d?y ddy d3y
L e S Q== + | — = — (2
(dx3 )(dx2 Tl axd) T -

hence degree = 2, order =3

(1)
y?=4a(x —b)
2yy' = 4a => a=%,
= YRy (V)R =0
= order = 2, degree = 1
(2
J':_)¥=J'(e*+e"‘)dx
—eY¥=eg*—e*+cC
e¥ (e*—e>*+c)=—1
(2
dy _x-y
dx Xty
A
y = VX = I T
xdys =V
= vk dx 1+v
xdv _1-2v-V?
dx  1+v
e (o
v +2v-1 X
%Zn(v2+2v—1)="mx*°
1 2\ =
5!n(y’+2xy-—x) ¢
Sh . Bi2y-% =k
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1515 (4)

2 ymnl})
e xtan| o
let y=wvx
dy av
dx ¥ Ndx =
dv ‘ c
= X(V“(JJ —vx=-xtanv 1 e 3
dv dv__[dx \ r i
& SoR T Y = tanv IX p
in(sinv)=—¢nx+c A
= Xsinv=c E
— V= sin (%J : . 1
il tl
R
= Y = X sin! (x) i =
1516 (2) =
1/3
- ' :
dx X =
for orthogonal trajectory a
- i | 1519 (1)
1) |
X1 dx _y1/3 dy =0 |
= X4/3_y4/3 =c l
1517 (1) | =
dy _(x+1?+y-3
dx X+1
:> vy ] s 15.20 (4
dx x+1 X+1 ‘
1 1 S
= fre = 1
e X+1 X+1 =
X+1)2 =
= L:f.(ﬁ)z_de
X+1 (x+1)
3
=)a —— i@
X+1
curve passes through (2, 0)
= c=-3
2
s X = 2K
X+1 X+1
= y = x? - 2x
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1518 (1)

=X +h
;=¢+k = h-2k+5=0
& 2h-k+4=0

~  h=-1k=2

dy _dY __X-2Y
= dx dX —(2X-=Y)

put Y =vX
dy _ v+de= 1-2v
5 aX = dX -(2-v)
dX_ _2——_V_dv
= JT‘J-(vz-u
£ J‘ __:l_.*.___:.i——i\dV
= 2v—-1) 2(v+1)
1 3
e [nx=_50n(v—1)+ Een(v+1)+c

(X+Y)*'2
= énX=Cn[(Y_X)1/2X W

o (X+Y)P=AMY=X)
= (x+y—1P=A(x-y+3)

1519 (1)
fxy)(xdy +ydx) _ o
f(xy)
x? e
4 o] L—} S mi9)=g
== dx kn( (Xy dx 2
2
= flxy)=ke¥ 2
15.20 (4)
J‘_X.,:dx = ﬂdx
y 1=y
oy tny =2m(1-y)*+¢
Vi=lc (1 =Y)f

J'_(_1—__y,’y_)7dx = Ic1dx

1
e

1

PRS-

=1-
y CX+Cp

gty e
y= Tcx+c, Ax+C
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1521 (3)

d2 d 2 d
xz(yax—fw(giij —2xy%+y2 =0

d
d2y dy 2 ZXY%"YZ
Yaxd "lax) ~ 2

dx =0

X

d(,dy)_d[y?
=2 dx(yde d—x[T =0

1522 (3)

(1499 + (x-e* D -

dx
dx X etan'1y
= - =
dy 1+y2 1+y2
12dy
ILF.=e i = etan‘1y
_ 2tan~y
= ey = fe 5—dy
1+y
-1
= %ez“’" Yic
=% 2Xe‘a"-1y = e2!an‘1y + ¢
YN\ Reso ¢
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2
)
|

1525 (3)

ey
= =
I{l
—
D

&

O U . | SRS
U
= e\,
=g

Spt

shan sl

= 2(y
when
log2 :

=2
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15.24

15.25

7 ; . ®
(s uﬂesgggnce

y
= tan™' (;) =-x+C

= y = x tan (c—x)

()
d
e (8
d
log X =Xy | gy
logx y2 _ (ogx)’
ydy=(x)dx:>7— 2 +cC
= y? = (log, X)* +2¢
=y = £ (Iogex)2+20
(3)
dy dp

Letx+y=p.then1+a; S

So, the given differential equation becomes

st (ﬂ_q_(hﬂj
p—2) \dx “p+2

et | P_‘_Z)
=dx w+2) (p-1

= dx plep—-2

1
=i 2 log |W*-2| =2x +C

= 2(y—x) + log |(x+y)* 2| =2 ¢
when x =1, we have y =1

log2 = 2¢
(x+y)2+2
:>2(y—x)+log—'-7—"=0
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1526 (3) |

S, : Y=t

dy dt
2y—=—
y dx dx

SlgrE =0

thisis a homogeneous equation = - dz
S;:  Notalways true. consider the equation in S, e, T }3,—('_1
1527 (2) ' ‘ d
y ay
G
S,: IR = [l e
1 el e’ xtnx = etn(lnx) = /nx
S,:  Y=A sin(x+B) \ :;y(9
d
dy | ‘
= o = AAcos(x+B) ’, differen
x ;
1
P | i‘ 530 (1)
= G2 = ~Asin(x + B) 1_ Solving
| of the:
|
d? ‘
x —Z (x—1
dx ‘ a’
15.28 (1) v'i =8
y = cx? |
' :
é = 2¢cx =
. . . ‘ He‘
eliminating ‘c”

_ [ 19y, _ xdy |
Y=l2xdx)” 2= 4
equation of orthogonal trajectory

dx
2y = —x a‘;

2
X

Sy =-—+c¢c
v 2

X2+ 2y =2c
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(2)

Slope of ray = il-

dx
slope of normal at P(x,y) = ~ gy

x dy dx
= 4_y 9 dy
x dy
VALY Yy &8
=4 der1 == dy

dx dy
ny(a;) + 2X (d_x) =yisa

differentiable equation of the curve which is satisfied by y? = 2x + 1.

15.30 (1)
Solving the equation of the asymptotes the centre is at x = 1 &y =0.Since e = J2 . the equation

of the family of the rectangular hyperbola is

(k=17 -9 _,
70

iy
=2 (x-1)—2y ax =0

; &
:(x—1)—ya; =0

Hence , (1) is the correct answer.
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16. QUADRATIC EQUATION
161 (1)
@, B are roots of equation x? + px + q = 0 50
a+f=—p
af=q
and a*+po+q=0
otp= =
2
o LB
so (o + p)2= ) similarly (Ser(aE = q?
S0 required equation

» q
162 (1)
One root of equation x? + Ax + 12 = 0 is 4.
sum of roots = -A
product of roots = 12
other root is 3.
A=-7
Now roots of equation x2 + 2Ax + B = 0 are equal
SO 4A2 - 4B =0

B=A* =  B=49

SO

163 (3

rootsarereal so 492 —4pr>0
and 4pr—-4qg2>0
bothinequations are true if

q
q*—pr=0 — %=;
16.4 (4)
f(x) =2x2+ Ax— (A + 1) =0
D=22+8(A+1)>0
Ae [-0,-4-2y2] U [-4+2y2,0] ..oocoe.... (1)
=
| o A 2)
f(1)=2+A—=A+1)>0, V AeR
6.___—
<€ —
T | T =>
4-2/2 -4 4+ 2,2
®
AN Resonance
| Educating for better tomorrow

a2+B2 o2p2 2_o 1 =
p q _ ot x+1=0
xz_( q2 X+q—4=0 XZ—'[ 2 ]X+—q—z—0 = q2)(2 (p ZQ)
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165 (1)

16.6

16.7

16.8

. 16.9

(D’*D-*Iz-x?‘
= e
It is identity in
X2 —2x—3=
xX-9=0
X2—4x+3 =
so for identit
(4)

It is identity
?—2r+14=
?—3r+2=
P+ A4r+ 3=
No commo
not possibl
(2)

2% = 5% —

SO o

SO
14x* +

(3)

(£—m’
D =28
=25 (
SO roc

(d)

ax? +
(4c +
D=4
=4[a
=4(k
SO IC

1610 (3)

R e S

XEE
Bl=

roof

SO
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16.6

16.7

16.8

16.9

16.10

(1)

P2+p—1)x2—(2p2—4)x—(3p*+9p +3)=0

o (x2—2x — 3)p? + (x* —9)p —(x*~ 4x +3) = 0
It is identity in p so

x?=2x-3=0 = sl =l
x2—-9=0 = xX=%3
x*=4x+3=0 = x=3 1
so for identity x = 3

(4)

It is identity in x so
r=-2r+1=0 = r=1
rPr-3r+2=0 = r=1,2
#+4r+3=0 = r=-1,-3

No common value of ris possible so it is

not possible.
(2
2x?—5x—7=0roots are o,
)
SO oatf= >
7
aff =— 2
o B
Now roots are — , —
BRG]
25
—+7
o? +p% (a+BP-20p -4 el
Sum = = = -7 14
afl of —
2
product = 1
53
so equation is x* + o x+1=0

14x2+53x + 14 =0

)

(£—m)x*=5 (¢ +m)x—2(¢{-m)=0
D=25(+m)P—4({-m)-2({- m)]

= 25 (£2+ m?+ 2/m) + 8(£* + m2— 2/m) = 33 (2 + m?)
so roots are real unequal.

2 £ 2

ax? + bx + c = 0 roots are imaginary so bz —-4ac<0
(4c+2b+a)x2—2(a+b)x+a=0

D = 4(a + b)? — 4a(4c+ 2b +a)

= 4[a?+ b? + 2ab — 4ac — 2ab —a¥

= 4(b?*-4ac) <0

so roots are imaginary.

(3)
x?+2ax+2a*=0
D = 4a? - 8a*=—-4a*>0

-2a+4D
roots x = 2

SO roots are imaginary.

(ais purely imaginary)

+34/m >0

s> JEE (Main) - RRB ®
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16. ()

@

21— <4
D=9-16<0 sorootsare imaginary —4<|x-2|=-3<
so both roots of given equation are common. 4 -1<x-2|<4
2 _a_8 => I — 2| < ¢
STy =6 a=6 1 s

1612 (2) : kg
: . 1619 (3
Graph is upward parabola soa>0 llia 1((2)— 2x=t=—
c>0 ! 23t + (k +2):
! -b b for two real solut
X - co-ordinate of vertex 2—«0 = —-b<0 | case (f) : f(-1) <
b>0 3 '1 143+Kk+2<
f(-2)=4a—-2b+c<0 { k<-6
f(2)=4a+2b+c>0 i case (ii): D =
‘=-1 = 9 —4(k +2)
16.13  (2) 1 .
XE4X + 3 <x2—dx +4—Band x2—2 < x2+x +3 ‘ K
oX<-5 and x>-5 ‘ 4
P = 1 : | f(—1)>0
SO X € (=5, —1) =>k>-6
16.14 (3) 1
k= —
Roots are of opposite sign so T 4
f(0)<0 i from case (i)
A2—5) +6< 0 !
(A—2)(A=3)<0
= Ae (2,3) ‘ k & (—0, —6)
16.15 (4) 11620 (3)
f(1)>0 | (CERICES
f(2)<0 : \ : / f = o2+ poL—
f(3)>0 1 2 3 o is root of
S0 1+ A+1+A2-80-6>0=> A2-20—-4>0 = o?
Now o
7&6(—00,1—\/'5_)u(1+\/§,oo) _ ¢
f(2)=4+20+2+2?-31-6<0 = A2-A<0 1621 (1)
| X2 —6x +
A(=1)<0
Ae(0,1)
f(8)=9+ 31 +3+A2-31-6>0 SO (
A2 +6>0
reR il
- ey similarly
1_;/5 0 1 1++5
A€ 't\ Now
16.16 (1) 1
2X*+y? —2xy—4y+8=0= 4x*+2y*—4xy—8y+ 16 =0 - 16.22 (3)2 c
(2x—yfF+(y=4F=0 = 2x-y=0 and y=4(x,y)=(2 4) 1 2’;‘“
| S
16.17 (3) ;
Using factor theorem ‘
— 3= i |
X2+ ux3_ x¥=0 ‘ by S0
= BEHE0L . (1) :
Ax3—2x3 +4ux®+8x8 =0 | from
Atdptb=0 .. ) ‘ X
by solving (1) & (2) i 2. =
rA=2
p==2
® i =)
PNResonance |\[3
i Educating for better tomorrow i N
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16.18 (4)
lIx=2|-3| <4
—4<|x-2/-3<4
—1<|x-2|<4
= x—2|<4
—4<x-2<4
—2<x<6

16.19 (3)
—2x=t>-1
-3t+(k+2)=0
for two real solution
case (i) : f(-1)<0
1+3+k+2<0 \ /

k<6 .
case (ii): D=0 =
or

=9-4k+2)=0
-1

1
5 7

f(~1)>0
=k>-6

1
sok—z

from case (i) & case (i)

k € (o0, —6) U {%}
16.20 (3)

(a—7y) (0x=38) = o= (y +8)a + 75
a— = o2+ pa—4 (becausey+8=-p, y8=-4)
3 o is root of X2+ px + 7 =0
= o2 +tpat7=0 = o+ pa=—7
Now (cx—y)(oc—&)=a2+pa—4=—7—4=—7—4=—11
16.21 (1)
—6x+4 =0 roots are a,
4 :
o) oa?—60+4=0 = a-6=—;
4
similarly B—6=— E
L G [ _(a+py-20p _ 36-2x4 28 7
Now a6+ (B=6)"= J5t g = g5 16 16 4
: 3
iz o aisrootat2x®+3x+a=0

2x2 + 9x + 4a = 0 one root is o then 2
o) 202+9a+4a=0
8a2+6a+a=0

a

by solving (1) and (2) a=— 5
from (1)

2
a 9a+4a=0 soa=1

"Educating for better tomorrow
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(4)
Yi(=4)=16—24— 4~ 12
y(3)=9"' 18 -4 =23

sorangeis [-13, 23)

16.24 (4)
log, , [log, (x + 2)]>0

is defined if
log,(x +2) >0 ‘ang X+250
= X+2>1and XE=0)
= X>—1

given logarithm is defi
Now log, , [log,(x +2)]> 0
log, (x + 2)<1
X+2<2
X<0

S0 X € (-1,0) (1)
X=1]+x-2]<2

15
ECHR e(g-;} (o)

Intersection of (1)and (2)is
empty set.

16.25 (1)
Roots are o, 8,y
SO a+ﬁ+y=9
afy =27
+B+
:f : = (ay)'® =3
S0 AM = GM
= a:ﬁ:y:S
P=ap +By+ay=27

16.26 (4)

oz,B,yarerootofx3—5x2+x—2=0

N e o+2

_ 2y+1)
o—2 &3 y—1
itis root of given equation so
3 2
8(y+1g _5.4(y+1)2+2(y+1)_2=0
(y=1) (y=1)

(y=1)

By +1)°=20 (y + 1) (y— 1) + 2y + 1) (y=1p-2(y~1y =

: . a+2 B+2 y+2
roots of this equation are

a=-2'p-2"y-2
so product of roots

G615

Resonance®
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> <

0= 3y-2y_gy_g=g

I 25 > X

16.28

16.29

i
|
|

16.30

23+ (
or four rea
D=9-4¢
9—4k-8
4k <1
f(=1)>0
1+3+k
k>—-86

SO |

(4)
a? + pa

o? - ra,

(3)
S-1 Lef

IfA>(

S-2

)
S-1

S-2

(4
S-1

SO

(4)
If a
7O
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@)
x2—2x=t=>—1

t2-3t+(k+2) =0

for four real solution t must lies in (=1, ©)
D=9-4(k+2)>0

9-4k-8>0

1
k =
4k < 1 = <4

f(=1)>0
1+3+k+2>0

k>—-6
1
26—
S0 ke( 4)
16.28 (4)
a2+pat+tq=0 > (p+r)a+(qg—-s)=0
o?2—ro+s=0 = ptr+gq-s=0
16.29 (3)

S-1 Let f(x) = (x =p)(x =) + A (X - q)(x —s)
f(p) = Mp—q) (p—s)
f(@)=(a-p)(q=r)

f(r) = A(r—q) (r—s)
f(s)=(s—p)(s-T)

If A > 0 then f(p) > 0, f(q) <0, f(r) <0, f(s) > 0

S
HES X = f(x) = 0 has one real root between p and q and other real root between r and s.
S-2 obviously false :
16.30 (2)
S-1 x2 — bx +c = 0, a, B,are roots such that
lo =Pl =1
= (v +BPR=4aB=1
b2 —4c =1

S-2 Equation 4abc x? + (b? — 4ac)x— b=0
D = (b?—4ac)? + 4ab’c
D = (b? + 4ac)* > 0 roots are real and unequal.

16.21 (4)
S-1 For identity in X
a2—3a+2=0 a=1,2
a2-5a+6=0 = a=2,3
a?-4=0 a=t%2
SO a=2
16.32 (4)

If a, b, c are real then
roots of equation ax? + bx + ¢ = 0 are non-real if b —4ac < 0

/’ﬁ F!esonance“’ e
£ Educating for better tomorrow
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17. SEQUENCE & SERIES ' = /

I, Ll
174 (3 55 E
» 2p, q, 2rare in G.P.
= g% =4pr = roots of px? + qx +r = 0 are equal Number of
= a?=da—4= (a—2P=0 = a=2
o TS @) t
Let d be the common difference of A.P- E 1+ (:n — 1
= 10m — 8 =
So E[2a+(m—1)cf]=0 10m = 5n
e v N
o= =2 Kl
= m-—1 ! 5
Now S . =s +sum of nextn terme 1 Mo
= Sum of nextn terms =S, , . ,i e
=m;n[2a+(m+n—1)d] | M
Put the value of d . e
‘ t53 = 1 i
sum of next n t = “anmien) ‘
n terms e ‘17-7 2
17.3 (1) ‘
Discriminant of first equation 4b? — 4ac = 0 (because b? =ac) ° | Sor =S
So fisrt equation has equal roots, Let roots be o i Szist
!
then Ol+00=ﬂ:>oc=—b/a l
a |
o . \ 2a(
Iven two equation have a comon root =
|
So  d(-bla)’ +2e(-bla)+f=0 1"
=  db’-2eba+fa=0 178 @
d 2 fa | =
= E—FJ’F:o but b2 = ac l e
t? =
d 2 -
so =-24Too | ‘i '
c ! t
] r=1
e |
a'pc 2reisAP. ’\ = 2
174 (4 i
' 17.9
When d=-2 sum=-5 | ((11)1
5 4 :
So -5= —~(2a+4.(-2)) ; (-
2 (1-
= Z1=3 "i (il
) B
So actua =2is = 3
I'sum when d 2l8—5[2><3+4x2]..35 _i; =
SQ

N 58%5&?&53®  > /\3E

Educ;

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

s JEE (Main) - RRB &=

4)

Lk L, Ly it
E, E

1

I =
@ o
m
N
m
>
m
@

b s

i
! Numberot’ways=3![1 TR Q)-3!(1_1_!+2_!*§)=4

' 176 (4
i =g
1+(m-1).10=31+(n-1).5
10m — 9 = 5n + 26
10m = 5n + 35 =5(n + 7)

n+7
m = 2 =A

m=A and n=2A—-7
m <100 and n<100

1
A <100 and 27\—73100:?»3535

so 1 <A <53 [No. of common term = 53]
t,=1+52.10 = 521

17.7 ()

S —S... %{2a+(3r—1)d]-$r;—1)[2a+(r-2)d]
@

Sz —Sar1 225[28 +(2r-1)d)-"=—[2a+(2r-2)d]

2a+2(2r-1)d
2a+2(2r —1)d

2
_ 2 Nt S 1)[ }=2r+1

2a+d(4r—2)

17.8 (2)

s - =0
t =22+22.

{200 +105 + 2

9, 11 1
Ztr = (25 P2 i A E+:2_2_+ ...... +—2—1—0— + 20

r=1

1 1
:2(210—-1)-#(1--51'6}.'.20 :211__270__'_19:> 210 +19
.9 1
! g1)+ x) (1 + X3).cecenene (1 +X2) =1+ X + X2t X"
1
1-x) 3 _x*
L—X_[U i U N

(1-x)

= (1+x?) (e Eaxd) s
(=4 (1 +x*) (1 + ) 7 e
(1 _x125) (1 + X128) =1 —
=028 = | — x"!

so n+1=256=n=255

(1 + x128) = 1 —x!
(i xi2E) =R E=xd

@\ Resonance®
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17.10 (1)

Let the first term of A.P. be

T

a and common
20t of HP. =1

T

s> JEE (Main) -

difference be d

20t of AP. =1
a+19d =1
-1
T30"' of HP = T7— t30"’ of AP. =-17
a+29d =-17
176 -9
= = — = =L
a 5 .d= 5
Tnm term of H.p. = * = L = = :
a+(n-1)d - 17 -9 185-9n
e LS 5
For the largest term 185 — 9n will be least n = 20 the 20" term of the given H.P. is the largest term:J
i 5
2~ 185 _1gg = !
1711  (2)
Let the numbers be a and b
3A + G2 =36 ang G2=AH
21 é
= AH + 3A = 36 = 3A + ?A=36:>A 5
a+b &
5 S5=a+b=10 %
Beel 2ab _ 2
atb - 5 = ab =21

a*+b2=(a +b)2—2ap
=102—423100—42=58

1712 (2)
28, A, A,........ Ag A, , 10
_10-28 18 -3
EE] 12" 79

A, =28 + d = clearly not integral

The A.M.’s will be integral only when 2d, 4d
So, A, ATYAS A, A, are the A.M.
Total number = 5

1713 (1)
2, G,.G,,G,,G,

486

1

G,=ar=2(3)=6

G,=ar*=2(9)=18

G, =ar’=227 =54

G,=ar*=2.81=162

G, +G,+G,+G, =162 +54 + 18 + 6 = 240

Resonance®
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17144 (1)

First‘ﬂnd,.»pgtﬁg;,

13 3

1745 (3)

Given line

X2y* can be

3X can be

3x+3x
2 2

©w
D
>

E

12

>
A'l.’

v

x2y3 <

w

maximul
1748 (3)

i 2
LR

-

In2
4Sll‘\ X-l

Min va

()
AM.:

1747

bis tt

cist

Now
a+ (
b+
Add
at
a+

l Ca
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rgest term

17.15

1714 (1)

First find out 4 AM between the two numbers g

n
=
|~ 2|~ D N

>
&~

H

L}

4

ZEa | ©
57911 5.7.9.11

H,-H,Hy H, =
(3)

BN

n

‘M ~N| N

13

A1 AZ A3 A4 2

2

N i

=
—_

% JEE (Main) - RRB c&

Given line 3x + 4y =5

3 V(4 3
x?y? can be obtained from this (E X) (g)’j
3x can be break into two equal part and 4y can be break into three equal part

1/5
BESNBXAYE 0y S Wi N2 A
el | S

+
2

3
16
maximum value is 1_6

(3)

= 2
X

4sm X +4COS
— e —

2

17.16
> (4sinz x-4(:os2 x)“z

4sin2x +4coszx >4
Min value = 4

(1)
AM. = HM.

97 A7

b is the harmonic mean ofaandc

b+d
¢ is the harmonic mean of bandd i >c

Now

a+cz2b

b+d22c

Add the two
a+c+b+dzﬂb+q
a+d=2b+c

Educating for better tomorrow
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A

ey

n n
To =(n+1) Z X = (ntln n+1) _ n(n+1
r=1 r=1

17.18

(@+b +c) (al

(2)

AM. > H.M.

a+b+c

1749 (1)

S =
Subtract

0=2+[3+5+7+

........ + (n— 1) terms] — t
e (n - 1) terms] ~t,

S=2+5+10+17 + 26 +
2+5+ 10+ 17 +

+ (n — 1) terms]

= n-1
t =2+ 7[2.3 +(n=2).2]

T =2+ (@)
2

T.=n2+1

S‘ZT —Zn +Z1

17.20 (2)

Si=

S=1+4+13+40+121 +
1+ 4+ 13+ 40 +

2(n+1)=2+n2—1

n(n+ 1)(2n = 1)

0=1+[3+9+27 +81+

n
t=3_1

(n—1)terms] -t

3"—1_1 (W _ n
=1+3[_3T]:> 323+1 s

w
S
1
o~
1]
Nl—m
—
w
+
w
N
=3
4
(&%)
=
i
| =

i [z
S=§[ 7 n}:4

5= 41[3“+’—2n—31
17.21 (3)

=rn—-r+1]

T =(n+1)r-r?

n

5 ﬂiﬂiﬂ[(nm)-zlﬂ] >
2 =

PN Rescnance’

T =[1+(r=1)A]n+ (r=1).(=1)]

-

/

2n% +3n+7 Ny,
— o +3n+7
n[ - } 5 (@n )

)(2n +1)

6

52

6
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1722 ()

T Pa(r-1)2

£ l{_f_._
T=32\2r1

17.23 (1)

S,=1-38x+
Here AP. is

alesy e a7 o
G.P. 1, =x, x
Common rat

S =1-3
xS = =

(1+x)S = 1
(1+x)S ="

(1+x)8s=

1-x

s = (14 x)

17.24 (1)

S=1+
o
=5=
Now sub
4

=S =
5 1
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(1)

1 _ 1 i (2r+1)—(2r—1)]
T.= fa(r-N2B+r-02 = @-N)(2r+1) = 2| @-1)@+1)

-1—[——1———1]8—}:T el e )
= lop ™ op) = S CE SE Znaill T 2l

r=1

17.23 (1)
sw=1_3x+5x2—7x3+ ...... ©

Here A.P. is

1 B S e

G.P. 1, =%, x2, =..........
Common ratio is —x

(1+x)S=1—2x+2x2—2x3+ ........ )
(1+x)S=1—[2x—2x2+2x3+ ......... 0]
1+ x)S =1 H—
( S RAEEY

1—x
S= Hrx)?

17.24 (1)

1 4 7 (3n-5) (3n-2)
gS = 5t 52 + =2 . + —“sn‘_( T en
Now subtract the two

(3n-2)

dc {§+_§_+ ................ (n—1)termsqﬁ}_ o

17.25 (2) ; Q -
r+1-1 a = ZT,. _—_Z(ﬁ—(r_‘_‘m}

= = = I () = =

4 Educating for better tomorrow
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17.26 (3)
Leta=a,b=ar c=ar
as a, b, carein G.P.
Now a—b c—a b-c— H.P.
0S| 1
a=b' c-a'’' b-¢c
2 1 1 2

= = ap
arf-a " a_gr “ar—ar?

AR

— = 1 (D)
(A-r)d+r) = r(i—r)
P+2r+1+2r=0
r’P+4r+1 =g

Now atab+c=a+dar+arz=a(r2+4r+1)=0
17.27  (2)

17.28 (1)
AM. > HM.
b+c S 2bc bc 1 s ,
2 " hie b s a0 (1)
Similarly
ac 1
atc ~ z(@*c) = 2)
ab i
atb = (a ) -(3)

add all these

be . ac b, ab
b+c  a+c a+b*

17.29 (1)

2(a+b+c)—>

T e

b+c

Given S = ZI(F) =n(2n? + 9n + 13)
—r(2r2+9r+ 13)

Sy =(T=1)[2(r= 1)+ 9(r - 1) + 13]
=8 =5

I(r) = 6r2+ 12r + 6=6(r+1)>

JI) = Jor+t) = D) = Jézn:(rn)
r=1 r=1
\/—ZF + Z 1

[n(n+1)

Resonance

ac
a+c

+

ab
a+b ~

J = ?[nzwn] = \/%"2*3”)

<%(a+b+c)

17.30
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17.32 (3)
Fc
Tt

1733 (3

o

S =t ]

17.34
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(1)

(ac+ab—bc](ab+bc—ac 1+1 N1 1 1
3 = et

b al 3 1 T (3a—c)(a+c)
e il il = e o
¢ a 2 2 2¢ 2a||2a 2c 4a“‘c

17.31 (1)
1 1 1
812—a§ = a%—a%* ....... + 63_1—-8,2‘
J n
1 1
"éﬁqﬁﬁ = 2EEa
1 i 1 I (o2 2 (=)
= P0-P) EET a2(-r2)" (Ure—1)  ai*R(-r?)
17.32 (3)
For two positive numbers (GM)? = (AM) (HM) _ el
This is not true for numbers greater than 2. Hence statement-1 is true but statement-2 is false.
17.33 (3)
2b=a+cC
c?=ab
To prove that: ¢, a, b are in HP.
2bc  c(a+c) ac+c? ac+ba
BN pee . bio b+c
=a

Hence c, a, b are in HP '
(2) Eliminating @ from the two equation

C2
— +c=2b:c2+bc=2b2

— 2b2—bc—c?=0 — 2h2 —2bc + bc—c*=0
= _ob or b = ¢ which is not possible

22b(b—c)+c(b-c)=0

2b=atcC
4b = a
a:b:c=4b:b:—2b=4:1:—2
17.34 (1)
Let
S=1+3y+5y2+7y3+ ........ 0
yS = y+3y2+5y3+ ........ ©
"Z‘i-——-ﬂy-)“s_=1+2y+2y2+2y3+ .......... ©
2y 1ty _(1+y)
(1—y)S=1+ —y Sy = 5= (1~y)2
1=
X
1 _ R
Puttingy=1-—= S= (l) 2XZ—X
£ X

Educating for better tomorrow
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4 v

18. Binomial theorem

5 e
T e, (&) ()
x21—r

r=21 (forindependent of x)
183 (2

n

Z "C, a". b"" . cos (rB— (n=r)A)
r=0

Sol.

n
= Real part of (Z nCr a’. pn-r ei(rB—(n—r)A)J
r=0

n
= Real part of [Z "C. (a.e®) (b e_iA)n_rJ

r=0
= Real part of (ae'B + pe-i Ayn

= Real part of (a cos B +iasin B + b cos A—i b sin A)"
=(acosB+bcosA)”=c'n

184 (1)
Sol. "C, + C,=36

n(n—1)._
n+ > =36
n+n-72=0
=— 98
~ n=8
8 ef 1 2
Cz(QX)(x)
5 _ A G, 8x7 1 1 7 1
T2 4 1) " Pc24 2 "8Ygr T3 e
(%) 4 &2 g
4X
T
Whenx=- - = —3‘=Zx8“3-7
2 2
Whenx-i
33
£=Zx8-1/3__.1
70 2 4

Resonance® q ~

Educating for better tomorrow

18.1 (3)
putn=1 o 133
we get 1171+ 24 122x1+1 = 443 4 123 = 3059, which is divisible by
18.2 (1)
42
1
Sol. N
S o

(b 2 (hi (x‘"

(% +1)%(x® .

e DAL -
x—120

X120 (4 + xBy0

Now coeff of

186 (2

Sol. [(ab"z w1

: Hence num

187 (3)

Sol. T, =1°C
rational ter
hence num

188 (3)

Sol.  Hereforgr
= greatest
S

1+|
o5
1.
r<-
Hence
Now c¢
189 ()
Sol. r< il
1-
s =
1
Sinct
oAl

- INRs;
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18.5 (1)

3710
Sol. (C+ 1) {(x4+xl‘J }

~30
o+ 1)%° (x" +xi4J

(xs + 1)60 (x8 + 1)'30
120

x120 (1 i x8)30

NOW Coeff Of x160 = 30C5 = 30 X29 X12280>< 27)( 26 = 142506

186 (2
20 0
Sol. [(ab“2+1)“] = (ab"2 +1f
Hence number of dissimilar terms is 81

18.7 (3)
Sol. Tr+1 = 100Cr (ﬁ)100—r _(3)r/3

rational terms are whenr=0, 6, 12, 18, ......... , 96
hence number of rational terms are 17
18.8 (3)
Sol. Here for greatest coefficient of x
= greatest term when x = 1
n+1
r<
1+2
b
-z rf’k“i _3.0 asx =1
i
2%
_ 102
& 5
r<20.4
Hence T,, has greatest coefficient of x
] T = 50C (3)50-20 (2X)20
Now coeff of X. = 5°C 3SR
189 (3)
1
Sol. r< gicas
142
b
e 183"2 _r<12
1+ _3__ 1+—
4x 2
Since it is an integer ! r
test term and both are equal in magnitude

.. T,and T , bothare numerically grea

Educating for better tomorrow

) /\ Resonance® :
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18.10 (4) ‘ ;
Sol.  (3%)2.3=(81)2. 27

22
20 Foreaeer

=27(80+1)2 = 27.80 [22C, (80)*' +**C1 (80) )

Hence remainderis 27

@

55 .
5° isan odd natural number

Therefore x = 55° — 52m+1 _ o5m 5
where m is natural number

X =(24 + 1)". 5 = 5 + a multiple of 24
Hence, remainderis 5.

18.12 (1) 1
C © r+1 1 3 2r+1 'n+1Cr+1 1
Sol. 2C, +22. = Rl 32 ..... +2“"1n+1 = 22 "+1~"+1r=o %
R o ]
n+1[(1+2) _1]— n+1 ' \
|
18.13 (3)
10 o — 10_ 30 G =20.2"9-30.2% =29
Sol. 20-3r)-"°c, = 20) "%, —8) 1 - °C,y = 202°°=3 =t 0
> (20-30 %, = 203" %0, ~33:r 4 P
\
18.14 (2) !
(63=10r)%'c 210, _ s\ 2l o 200
Sol. Z 2r =63 - Z €5 sz A A
=63.221-1-521 [220-] =63 .20~ 105 . 2! = 219 (126 — 105) = 29 . 21
18.15 (2)
n+1
Sol. —”*102"+1 28 et i cjeglies S ey
o =1 #1724 MO 2 = L 42+ - 1] —
18.16 (2)
SO ((ER)IL=UC St llG) xit 1C. 2+ .. g C el
SN OEEEEHIC Sl G SIS RE i, 1y |
compare x8in product “
ZEI=MCHMIE +11C, . 1C +.......ovnivis Hcaich
18.17 (4)
SOIRSCE G & ... +‘°°C50=5’Cs1+51050+ ,,,,,,,,, + 1000 =foe.
18.18 (1)
n-1 n n-1 n(n+1)
C r+1
Sol. Z(nﬂcr ]=Zn+1 = 2 _ﬂ
r=0 r+1 r=0 n+1 —2

% Resonance®
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1819 (3)

-

(3—2x)

1820 (1)

1821 (2

Sol. Ger

18.22 (3
Sol. N

18.23 (2

Sol.

18.24 |
Sol.

18.25

Sol.

18.26
Sol.
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f 18.19 (3)
v (3 —2x)-% = 3-1 (1 _2x i
3
(%3)(3-1](;3_21—3 Y2}
coeff. of x* = 4 4 =50 )(_j
of x 41 4 3 x 3304 = 371115 de 1 _ 385 L
- iy 444 43" a1 1283°

(1+x"=1+nx+¥n2+

Here comparing
7 n(n - 1) 1
S andEan=0 2 o) 49
24 2 X 2'_576

by solving we get x = —%

w/| =

and N =

—1/3
required sum = (1 _Ej —9
18.21 (2)

=28 4 Sol. Generalterm = = 'r7 (3xy)"(=2x2)? (zy)"®
1l

Here, r, +r2+r3—7
r1+|‘2:6
r1+r3-5
r2+r3_3
solvingr, =4,r,=2,r, =1

7|
4 02
Hence coeff. = A1 .34 22 4

18.22 (3)
Sol. Number of terms =7°*3-'C_

18.23 (2
¢ nn+1) m(m+1)(2m +1)

- 1 2
Sol. Zm: n i.j2=ijzz.i = (")(;” a0 ;J 6

18.24 (1)

Sol. Put x=1
20 =g ta t+a, F e

-1anda = (- 2)
e’ : e e B =P e
18.25 (3) ; ,, ] siin .
22 2 n 2 =3 (1+— =l 2 =8 = —
sol =3 1:nc1 .£+ﬂcz (_é_) +"C3{3—J T o a7 C" '3- = J. 3 3n 3
: : 3

.26 (4 e g
.1?:)!. sl()nz— 1)=(n—=1)n(n+1)is divisible by 3

Let n=2m + 1 then
n(n?—1) = (2m) (2m + 1) (2
hence greatest number is 24

JNResonEncs—
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18.27 (2)

Sol. ForS(1) = i =R ()
2 =1 not true

Now let S(k) is true then

e S e +2k=—1 +k(k + 1)
Now for S(k + 1)
24446+, 2K+ 2(k + 1) = — 1 + k(k + 1) + 2(k + 1) = — 1 (k + 1) (K +2)
Hence Stk + 1) is also true
18.28 (2
Sol. a, = 11«11
Let (=S ]
then a = ,/11+am
F : ; <11 No
SETe e <+ <20 = a_, <+22 <11 ;so by the principle A4 b g
18.29 (1) ther
Sol. Let S(k) is true then K—1
Stk +1) =271+ a5k+1_5 =7(2.7% + a.5— 5) + 30— 2a.5* =7(2-7k+a'5k_5)_30( Gl ] = !
for divisible by 24 a=3 (
18.30 (3) P
Sol. P(3) is false, P(5) is false He
Now  LetP(m)is true
then  2m-2>3m 1839 @)
Now 27-2x2>6m Sol. for
2M*10-2>3m + 3m ne
2m+1)-25 3m + 3 [as 3m > 3]
2m+1-2 > 3(m + 1) \ th
18.31 (2) t

Sol.  Ifnis odd then it is divisible by x —y
and if n is even then it is divisible by (x +y) (x-y)
18.32 (4)
Sol. 10?"-2+b = 11 ), where ) = Integer
Now, 10%n+"-2+p=10%-2 100 +b
=100(10*"-2+b)—99b =100.11A—99b = 11 x (Integer ), foralla, b e N

e —
cn

18.33 (3)
1 n 18.40
n+5C
Sol. (n+4)(n+5)§ r+2 t
4 L + 4 n+5 I \
:__1“ . 2n+5_2_(1+(n+5)+(n_*5)£__)ﬂz 2 2 20 {
(n+4)(n+5) & (n+4)(n+5) n+4
18.34 (3) \
Sol. "°C, . [coeff. of x"°in (1 + x)?] - "°C, [coeff. of x"%in (1 + x)®] + .......... ;
=goelf. of X" in["C, . (1 +xf°-1°C,. (1+x)"8+ ... ] 1l
= coeff. of x'in [(1 + x)? — 1]° = coeff. of x"°in [x'? (2 + x)1°] = 210 \aia
18.35 (1)
n m 5
Sol. Z 2nCZm Z mCZp
m=0 p=0

An evaluation version of novaPDFE was used to crea_lte thi_s PDF file.
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Sol.

18.37
Sol.

18.38
Sol.

18.39
Sol.

18.40

18.41

0]
517 -5/7 ~517 ~517
R e
—q e x-3 X -3 7\x-3
g 1
for this :j3 <l Hence x & (—, 1)

(4)
Let 117*2 + 122" *® is divisible by 133
NOW ST =rb i s i22nirb s 92 =11(110+2 + 122n«-b)+133_122n+b

Hence forn=3, 2,5, S(n+1)istrue
(4)

Since it is true forn = 1

Now let it is true for n = k

4 1) d [ d¢ logx d [ =n* 1
(o) - (o) el )

then S(k = —
n Sk + 1) T x

(=15 Kkl (=1)(k +1 1 1 —)*kK! 1
_ EUMEIKED (jogy— -G 1) Rl

xk+2

K+1
_ N (logx_1_l ........ _1__1_]
42 2 k k+1
Hence none of the option is incorrect

@)
forn=1 S(1)is true
now let for n = k, S(n) is true
7 15
then E_/—+55—+§k3—%5—=7\ is an integer
then

SR

= %(k7 H7KE 121K + ...
7 5} 3
_L-—l— = 5—+B—+3|5——~5— + K6 + 3K5 + BK¢ + 7K® + Tk? + 4k + 1 =& + Integer = Integer
105 105 7 5 3 105
(3)
1. ¥ 1) 1Y
(x+;+2) :(‘/;—*_T;J = '{'”1:-42(;r (\/')2)424 (7;—) =4ZCr.x21—r

Forindependent of x, 21 -1 = 0

r=21
T, ., =“C,itis also middle term
but it is not always true
(1)
240 —27(7n + 1)
=27(2%~(7Tn + 1))
S ile; .7"—7n—1)=2".72.("Cz+“03.7+ ...... )

=20 {1 +"C‘.7+ .......
=(27-2) 196("C, * .....- )
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2 = 5 1910 (1
19. Permution & Combination (,.)2’ 2
B i 1205
19.1 , (1) refore the number of ways ‘“Whlegj« e
Since a voter may chose one, two, three or four candidates out of 10, the ‘i |
he can vote is ; 3P
10C1 + 1OC2 a 1OC3 .‘..10(:4 = 385 { -ﬂjw
192 (3) 22
[3(@+4+5+6)=6(18)=108 : .
| =
19.3 (4) A z
123
No. of __ix2_9x8x7 2 - 168
.OWayS—Bl_G = 6 X =3x56_16 -
4 P,
194 (2) 3! way:
Number of triplets of positive integers which are solutions of x + y +Z = 100 - Sur
XEay iz =100 xi= ., y>1, z=1 I %3+
(t,+1) + (t,#1) (t,+1) = 100 x—1>0,y-120,z-120 < St
t1+t2+t3=97 t120,t220,!320 19.11 (2)
x
Number of solutions = 97+3-1c, . = %9¢, = 4851 -
3! x 4
19.5 (1) 19.12 (1)
No. of 5 letter words when one or more of its letters is repeated = 10° D
No. of 5 letter words when none of their letters repeated = '°P; = 30240 3
tart \
No. of 5 letter words when atleast one of their letters repeated = 100000 — 30240 = 69760
19.6 (4) g
4 5 z x5
C, x °Cy *x 9! =7200 ;-‘?ﬂ:
19.7  (2) o
2 19143 (3)
No. of triangles = '°C, x °c, + '°c, x °c, =900 960¢
g .
19.8 (1) 1914 (1)
Cos

Words begining with A, D, M, N and O are 5! each. Words begining with RAD are 3! and also for RAM
are 3!. Then comes RAND. First we shall have RANDMO and then RANDOM.

", rankis 5(5!)+2(3!) +2 =614

199 (2)

A=l O p=r 8 8
d'—- §3§(r+1)+1——:>r—2 1915 )
“ Tr

ta

Resonance®
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19.11

19.12

60
19.13
19.14
also for RAM
18.15

An evaluation version of novaPDFE was used to create this PDF file.

19.10 (1)
1 12,2
i 12,2
. = :

y P x1 3
3P 1wa oI =
a—‘way Yy

2120
1
g __3P3 3 ways
P 1 21
112,83
2
R
P, 1 way
3! ways = 6

" interchange their places in 2! ways
Total ways = 71.2! .
Resonance ; - ﬁ

_ﬁ .Eduutlanorbettertomonow ~ g eny 8
3 ;

% JEE (Main) - RRB &

. Sum of the digits at units, thens, hundredth and thosands places will be each
3x3+3x1+6x%x2=24
. Sum of numbers formed = 24 x 1 + 24 x 10 + 24 x 100 + 24 x 1000 = 26664

(2)
XUxCCxE or UxCCxE x
31x “C, =6x4=24

(1)

?D 1 P

00 0/0 O 0.8 Eask

dqeD A D

q IS |

No.of ways = 2 x 10! x 10!
3)

9600 = 27 x 3 x 52

.. No. of divisors = (7 + 1) x (1 +1)x(2+1)=8x%x2x3=48

(1)

Coeff. of t%in :[1 +t+t? ... 2 (e
(1=t (1 =-t)*
A(@=it)at

. 4+30-1 030

33x32x31

g i

: 33C

1)
'(Freat india and pakistan prime ministers as one (1, P) + 7 others we have to arrange 8 person round a
table no. of ways = 7! but corresponding to each arrangement india and pak|stan primeministers

Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

19.16 (1)
5 Circles intersect in maximum 2 X

: 4 int.
and circle cut maximum in 2x °Cyx “C p;; e
Total maximum points is = 20 + 6 + 40 =

1947 (1)

25% 24x 29— 1 =212 1 = 4095
19.18 (1)

(5+1)(4+1)2°—1=239
19.19 (2)

51" 5!
Grouping = 51519121 * 311111 2!

Distribution to 4 students = 25 x 4! = 600

=25

19.20 (1)
54= 625
19.21 (1)
o O
i TR TR TR
19.22 (4)
@ETECN) (e ey = ni(n="1)
19.23 (2)
44 4 44
[—3—]+[;—2}+[3—3J=14+4+1=19 n=19
19.24 (1)

Xy Sl 2 are boys and y, 3, 4 are girls

No. of arrangement = 2! x 2 =4

19.25 (1)
No. of possible tickets ='*""C,=78
No. of selection of 75 ticket from 78 tickets = "°C,, = "°C,

19.26 (1)
Case - [ when all 5 match win the india then total
no. of ways = °C,

Case - Il when India wins 6" match then total
no. of ways = °C,
Case - III when India wins 7" match then total
no. of ways = °C,
Case - IV when India wins 8" match then total
no. of ways ='C,
Case - V when India wins 9 match then total
no. of ways = *C,
Hence required no. of ways
=1 +5+"C4+7c4+f4c:4

oonce’

=1+5+15+35+70=126

.
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19.27

then no. of w

Subcase- 11
then no. of \
Case-Il |f
= D must

=(4-1)1 =
Hence tota

19.28 (3)
SERIES
S-2, E.
case-| wt
403 x 3! =
case-ll w

2C1 ’ 3C1 .

total num
19.29 (3)

Taking 3
Numbers

Taking 2

Number:

Total

1930 (1)
Coeff. ¢

1931 ()

|

Total -

Squar

Rectz
1932 (2)

Coef
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nd | 19.27 (3)
|lne ; Case-I If Bis right on A
' ; Subcase -I C is right on B <
then no. of ways = (4 —1)! =
B
Subcase- 11 If D is right on B cID
then no. of ways = (4 —1)! =
Case-Il If Cis rightonA
= D must be right on B
=(4-1)=3l=
Hence total no. of waysis 6 +6 + 6 =18
19.28 (3)
SERIES
S-2, E-2,R,I
case-l when all letter distinct is
4C,x31=4x6=24
case-ll when 2 |etters are same the
3!
ZCARISE 21 =2.3.3=18
total numberis 24 + 18 = 42
19.29 (3)
Taking 3 once, 2 once and 1 five times
7!
Numbers = B " 42
Taking 2 thrice and 1 four times
7|
Numbers = 3140 =35
Total = 7
19.30 (1
éo)eff.ofx“in (14 x +x2+ X3+ x4+ XE)(1 + X + X2+ X3+ x*) (1 +x +x7)

1 (@ =) =2l =2l X)™S
(= [ =x]7
: [3+4—1C4 o 3+1—1C1]
:15-3
012
19.31 (2)
Total = 9(;2 ngz =36 x 36 = 1296

17
+12-§—96— = 204

=1092

Square = 82+ 7% ........
Rectangle excluding squares = 1296 — 204

19.32 (2) 2 ;.
Coeff of t8: [4Ct+*Cot? oot “Cit*1[*Cit + “Cat ]
= [(1 + t) = 1[(1 + = 1P
=(1+t)-2(1+1)°
=¥ —12.°C, = 26
No. of ways with arrangement = 26.6!

aResonance
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19.33 (2
8x7x6 4x3
; O, R e e i
19.34 (4) : e
XXX X, = 28 % 5lx 141 T e Cy i
Nolbfisolutions = 45, tit=le, X e :
= N=35 x4 x4 N is Disible by 2, 5, 7
19.35 (1) = i
required number = Coeff. of x3in (x? + X°....... +x1°) | =
8
1 x15 — 7
= Coeff. of x' in ( 1_xx J = Coeff. of x'*is (1 —X)"° = &7 i : |
| 202 (2
19.36 (4) E Let
Xty+z<n ! E.:
Xty+z+t=n 2=
whent >0 l
no. of solutions | P(E
n+4-1C4_1 = n+SC3 ;
reason is true ; : *
|
19.37 (2) | §
Obvious 1
19.38 (2) ‘ P(
. ; ; : _ te, = 2 % Cetl = 56 ‘
Point of intersection of 8 unequal circles = 2.°C, 2 “
. . . - 4 = !
Point of intersection of 4 unequal circles - 2. 402 i3 12
Point of intersection of 4 non coincident line = 1. 402 4 - g P(
Point of intersection of 4 circles and 4 lines S 2.7°C,.°C, B 32
50 ‘
19.39 (3) |
atb+c<8 2 -(: )
=x+1 ‘ 2
b=y+1 i ou
c=z+1 me
XaHyEEZ <5 | the
X+ty+z+w=5 |
No. of non negative integral solutions = 803 = 8><Z+6 =56 ‘1
l 204 (3)
. ) | O
X AL i +Xx  =n i 1
No. of non negative integral solution = "*~'C__ ' O
| ‘
| i
Tc
N

PN Rescnance t INR
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_ Probabili {
20 ty oomm |
201 (3

20.2

20.3

204

An evaluation version of novaPDFE was used to create this PDF

Let,eventA: sum of 7 occurs
even B : sum of 5 occurs
event C : nseither sum of 5 nor sum of 7 ocecur

= P(A)= %. P(B) = %,p ©) = 1_:
= P =P(A)+P(C).PA) + P(CZPA)+ ...

B (2) S
—1_P(C)_§ = 5P =3
(2)
Let E, =itis from bag A
E, = itis from bag B
E = ball is white
1
P(E1) = P(Ez) = E ............. (1)
El_[2
AaelE) e e ()
E 3
I
E PEZ)(EJ 3/4
P(—2] = 2 = 3 5 = —6—
5 pepE)ipep(E)] 478 M
e E
(1) /
Total no. of ways in'which 6 persons can have their birth days = 12x12x12x12x12x12 =128
out of 12 months , 2 month can be choser in 12C, ways. Now birth days of six persons can fallin these two
months in 26 ways. Out of these 2° ways, there are two ways when all six birth days fall in one month. So
there are (2° — 2) ways in which six birth days fall in chosen 2 months.
. Required probability = e, G o
. Required probability = 128 125
)
Order of matrix A can be 6 ways,
1x32,2x16,4%x8,8x%x4 , 16 %2, 32 %1
Order of matrix B can be 8 ways
1x56,2%x28,4%x14,7%8 , 8x7 , 14 x4, 28x2,56 %1
Total number of ways of forming Aand B both =48 ways
Now nio. of ways in which A x B is possible is only 4.
W0 1
< probability = 75" = 75
‘ L
Resonance

ducating for better tomorrow
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205 (3
Number of ways of choosing Aand B = 20,20 =22 .
The number of subsets which contain exactly r elements is "C, .
. Number of ways to choose A and B such that they have same num

= (1,2 + ("C, ) + ("C, ) +.... + ("C )2 =*C,

p e o8 T (20 =)
. required probability = 20 = e

206 (3)

N o

Odd digit = 1, 3, 5

Number of ways of end digits = °C, x2! =6

No. of ways of remaining two places = °C, x 2! = 20

Total ways = 6 x 20 = 120

120 1

Probability = o sl T
4 .

20.7 (2
Last two digits are = 16, 24, 32, 36, 52, 56, 64, 72, 76, 12

5C, x3!1x10 20

==

Probability = 7Ca x5! 3
5 .

208 (2

(1

Vowels = 4
Consonants = 5
4! x 5! i
9l " 126
20.9 (1)
A=1T4, T3, TS5
B =H2, H4, H6

(4 places for vowels and 5 for consonants)

6 1
Probability (A or B) = e

Sample space of (Aand B) =0

20.10 (3)
P(A +B) = P(A) + P(B) - P(A 1 B)
=0.42 +0.48 - 0.16 = 0.74

P(A+B) =1-0.74 = 0.26

///////////////////////////

2011 (3)

1
Probability of randomly selected month = ™

Probability of 13" day is a saturday = 1/7

1
Required probability = 84

/’\ Resonance®

per of elements is -
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20.15 (3)
Meal
20.16 (2)
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Favi

Pro

2017 (2)

P[E

|
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20142 (2
Possible out comes = 36

Favourable cases = (2, 5), (4, 3) (6, 1)

y b 3 1
s is -+ Probability = dependent =8
36 [dependent event] 2

20.13 (4)

P(A U B)=P(A) + P(B) - P(A A B) = %

= = p A 1_29
p(B| _ PBNA) _ 1-P(AUB) ‘"o _ 37
A) "~ PA) PA) ~ , 1 " 40
20.14 (3)
s 4
Probability of occurance = )
4 5
Probability of non occurance = 1 — 9 =9
2015 (3)
1 2 3 4 4(4 +1)(8+1) 3
Mean = > xp(x) = o5 + 295 + S R i v 3
20.16 (2)
Total = 9
Favourable cases =5
i
Probability = 9
2017 (2)
3 1 3 _1
P[E1]=5=5 R(ENE= 5 5
et 4
P, (ball drawn from first box is white) = 9
; 1 S
P, (ball drawn from 2" box is white) = 9
14
il L Y
- By Bayer's theorm probability of ball draw from firs 1 4_+1 5 3
29 29
20.18 (2)
80 _ _8_ "
P(fresh egg) = 100 - 10 p
20 2_

=q;n=5,r=5

P(rotten egg) = 100 - 10

so probability that none egg is

g (2
rotten = °Cs (%‘] (]5)

4.‘ Resonance’
o M Educating for better tomoffow

v
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20.19 (2

’
28C1 M 1 '
52C1 2 2 '

Probability of red card =
Probability of C’s winning S e
=P(A)P(B)P(C) +P(A)P(B)P(C)P(A)P(B)P(C) *----

< L TS [ |
A D

x

e 1 ’
23

(3)
A — Ball drawn is black; E, - Bag | is chosen
E, - Bag Il is chosen and E, > Bag 3" is chosen

z
1

Then P(E,) = P(E,) = P(E,) =

i |
3 ]
3 2 1
PAR) =5  PMAE)=Z =2 ,
2 : 1
P(AE,) = = .
14 4
i i oA RV 2 B e - o
Requiredprgbabilty=31><~53—+%X§+§”§=§[5+3+5 3 3 9 ;
20.21 (4) |
PEND AN Gy N0
s~ (2)(1 5~ (2)(1 2)°(1 192
el 2L SV L se(2) (1) - 192
3(3) (3) * C“(:J (3) § Cs(?»J (3) 243
2022 (1)

3 ;
; P(A) = 7 (he knows the answer)

1
P(B) = 7 (he does not know the answer)

P(C/A) =1 (he gets correct answer and knows the correct answer)

1
P(C/B) = i (he get the correct answer but does not know)
P(B).P( -
. - -P(C/B) 44 1
S e e =
Required probability P(A)P(C/A)+P(B)P(C/B) = 3 1+1 T
4" 44
20.23 (2)

Let probability of success is ‘P’
P(x=3)=%C,P%(1-p)5

P'(X) = ®C, [3p3(1 - p)s - 5(1-P)t Py
for maximum

=3(1-P)-5P =90
3-8P=0=P=3/8

Probability of failure = Sﬁ

| m Resonance®

ucating for better tomorrow
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: 20.24 (1)
1 A, : He know the answer

A, : He does not know the answer

E : He gets the correct answer
_9 9 1

P(A,) = 10 P(A‘)=1-1— =

P(EIA)=1  P(EIA,) = %
Required probability = P(A,) P(E/A,) + P(A,).P(E/A,)
1 _36+1 37

=ﬁx1+ﬁxz=—-—40 =40
20.25 (3)
P, M
: y _1_ 5
(i) 5 one ruppes coin 22
5
(ii) 4 one rupees + one 2 rupees 32 6
10
(iii) 3 one rupees + two 2 rupees 2 7/
10
(iv) 2 one rupees + 3 two rupees 3 8
5
(v) 1 one rupees + 4 two rupees V) 9
1
(vi) 5 two rupees coin 3 10

Expectation : ZPi M,

51300 70 805N S0
= — +— + — + o= + = + = =7.5rupees
=32 "3 T3ttt P

20.26 (4)
P(E ~ F)=1/12 and P(E' n F')=1/2
As E and f are independent, we get
P(E) . P(F)=1/12 and P(E’) P(F') = 1/2
= (1-P(E)) (1-P(F)) = 1/2
= P(E) + P(F) =712
. Equation whose roots are p(E) and P(F)are
x2 = (P(E) + P(F)) x * P(E) . P(F) = 0
7 1

— — =—=1()
orxt=5 X* 13

12x2-7x+1=0
= (3x-1) (4x-1)=0
= x=1/3, 1/4

e gt E denote the event that a six occurs & A the event that the man reports that itis a six .

P(E) = /6, P(E) = 5/6 , P (AIE) = 3/4 & P(AE) = 1/4

P(E).P(A/E) (1/6).(3/4) 3

P(E/A) = B(E)P(A/E)+PE)P(AIE) ~ (% )G) +(%](_} ) =4

Educating for better fomorrow
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20.28 (4

Total no. of arrangements = 8 | 2
favourable cases = 8C, x5! 211 (@)
: et :
probability = 83! =3 = % | 2X +
2029 (3) ‘ A'(x) = |4x+
1 m 16x
Discriminitant = m? — 4 (‘2‘+?) =m2-2m-2=(m-1)*-3 £
D>0= (m-1)2>3 . a5 =0
This is possible form = 3 , 4 & 5. Also , the total no. ways of choosing m IS
: = A(X) = cc
probaibility = = SORa= 0
2030 (3)
—1)(n-2) (2n—3)
Total ways = +-ig, = Z0=0@n-2)@n=3) _ MS_L—J Now A(0) =
1} 2.8
Favourable cases = (odd + odd ) or (even + even) !
B i nin-1) (h-1)(n-2) _ D———1(2n—2)=(n—")2 E = K565
2 2T S ) |
; » (n—17 x3 (= B "
. Required probability = @n—f)(n-1)(2n-3) - (2n-12n-3) i ‘Azoos iy
20.31 (1) |
P(A N B)=P(B)-P(A  B)is true !
but by given information | =\(2)% ‘g
P(An B)=.3-P(ANB) ‘1
~ PAng) caﬁ_not be found |
2032 (2) : \ 213 (1)
As A, B, C are mutually independent & A28 , 3B9
P(BAC)=P(B)P(C), P(CHA)=P(c).P(A) ;
P(AnB)=P(A).P(B),P(AnBAC)=P (A) P(B) P(C) ‘a |
P[A~(BUC)|=P[(AnB) U (AnC)] :‘ A28 = (10(
=P(AnB)+P(AAC)-P(AAB~C) =P (A)[P(B)+P(C)~-PB)PC)]=P({A)P (BUC) ‘
P(A~BAC)=P(A).P(B)P(C) = P(A). P(BC). | 3B9 = 300
20.33 (3)
P(AUB) =P(AnB) | =
= P(A) + P(B)—P(AnB) =P (A~ B) ‘ = A
= [P(A)-=P(AnB)]+[P(B)-P(AAB)]=0 ... (i) j
| Now app

P(A), P(B) * P(An B)
... (i) is possible if only
P(A)-P(A~B)=0P(B)-P(A~B)=0
= P(A) = P(B) = P(A~ B) 1
. P(A) + p(B) = 1 need not hold ” = | 10!
next, P(Anb') = P(A)~P(A~B) =0 |
similarly P (A'~B) = P(B) - P(A~B) = 0 4
|

2034 (2) "
Total number of favourable cases for drawing an ace or king = 8 A

Total number of cases for drawing a card = 52 i‘ _ |n4K
g 2 ! 2
ity = —=— 1
Probability 5 13 1
Hence statement I is true ' :
Statement 2" is true by formula ﬂ,
i

A“I

NResonance® ]
, /\ » — : Eeuceat%
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:f 21. Matrices & Determinant

e 211 @

2x+4 2x+4 A X% +4x-3 20
A'(x) = |[4x+5 4x+5 o +|2x245x—9 4 2
16x-6 16x-6 8§ 8x%2 —6x+1 16

=0+0=0
= A(x) = constant = ¢
s0a=0,b=0 ,c=0

4 1
Now A(0)=d=|-9 5 2
i =6 &

=—3(40 +12) —4(-72-2) + 1 (54 - 5)

=— 156 + 296 + 49 = 140 + 49 = 189

212 (2

2005 2004
(A —BA200 ' = | A [0 |A—6L|

0 11
2 —p| =(-22)(22%)= (-11) @)

= ( %) )2004

213 (1)
A28 , 3B9 , 562C are divisible by K, so

A28 = (100A+28)=nK ,n, eN
3B9=300+10B+9=n,K , n,eN
62C=620+C=nK,n, eN

Now applying R, > R, + 100 R, + 10R,

A 3 6
A = |100A +28 309+10B 620+C
2 B 2
A %) 6 AT
_[nK n,K ngKi_ying n, ng| =Kaninteger)
2 B 2 2 B2
®
Resonance
: | Educating for better tomorrow
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214 (2

0<[x]<2 = =
e f;§=2'110
and 1< [z]<3 — [z]=1,2’

/ X+1  py] [z]
Now [ [x]

[yl+1 [z]
[x] vl [z]+1
applying R, — R,-R,

XI+1 [y] [z]
-1 1 ¢
-1 0 1

= (X +1) - [y (=1
=D+ [y] + [z] +)1+ it

Or maximum value of determi g
' erminant [x] =1, [y]=0,[z] =2
max:mumvalue=1+0+2+1=4” " .

» Ry=> R -R,

215 (3)
2bc — a2 c2 2
: b
¢ 2ac_p? g2 Ak ; L
b? az b 2l e @ s prk
2ab-c¢ a b @ —g =l =@
ab cf
=2 & a = (3abc - a’— b3 — 32 = 0
cC ab
3a+b+c)+2=2
216 (1)
A1
A=]1 A 1] =9
(T

C,—>C1+Cz+C3
(T

=@Ax+2)[1 A 1|=0
it 9

C,>C,-C,, C,—»C,-C,
=(A+2)(A-1)p=0
soA=-2or1
$0 quadratic equation is x2

- (-2 + e =
et (=2+1)x+(2x1)=0

217 (2 g'(x) = f(x) (by lebnitz rule)

i
5 sin 2x (by expansion of determinant)

So range of g'(x) = [—21 1]

Resonance®
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e e
e 3 ‘; ; A g - T
S g8 ()
n . )
E N Z [l Z nCr 22 :
( AT {5 | r=1 7= (n+1)=1 2" -1 n(n+1)
| rel (n+ 1)t 28 n? +n+2| =| (n+1)! 20 AP )
| 1 1 5 ; 1 .

R —-)R‘—-R2+R

3

0 0 0
= (n-i-‘])| 24 n2+n+2 =0
1 1 2
219 (4

n(n —1) :

n 2 6 1 6
-1 =

Z;Ar= w 22 4n-p |=D20=D 1V 4 5 on  4n-2
5 n%(n—1)> 2 3n2-3n 3n® 3n°-3n

T E— 3n® 3n2-3n

4
C,=C
Fipad Here C, =0,
> n
SO ZA' =0
r=d
21.10 (2
1 1 1
=12, n n+3 n+6
n(n-1) (M+3)(n+2) (n+6)(n+5)
2 2 2

C2—+C2—C1,C3—>C3—C1

0 0
xX=2 n ) 6
n(n—1) 3(n+1) 12n2+30
x =2 (27)
= U
i factor=2%'=2

So number of relative prime

2111 (2 '
I(f 3\ and B are two 3 % 3 order matrices

(AB) = B'A’ [Reversal Law]
So (ABy =A'B' false

.‘ f
’ ®
g INBesenenes
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et
2112 (3)
A==A
P A is a skew symmetric matrix
= diagonal elements are zero.
x=0 y=0
XAy =0
2113 (2
As A is skew symmetric matrix
Als—A ] (Foc))
= a=0vi = trace (A) = 0 .
i
2114 (2) .
k !
’ k+1 =_ﬁ——¢—ﬂ’; 3 S0 f(-
For the system of equation to have no solution we musthave — = = k +3 3k — |
N (k + 1) (k + 3) = 8k and 8(3k — 1) # 4k (k + 3) ‘
bUf(k+1)(k+3)=8k = k2+4k+3=8k 1 21.19 (1)
or k?~4k+3=0 or (k=1)(k—=3)=0 |
k = 1, k=3 l' f"(
for k=1, 8(3k—1)=16 and 4k (k + 3) = 16 J" X
for  k=3,8(3k-1)=64and 4k (k + 3) = 72 |
thus, fork = 3, 8 (3k — 1) # 4k (k + 3) | 46
2115 (4) ‘ =
The given system of equation will have a non-trivial solution if ——;‘
lpa+q p q at
A= |9otr q r =0 at
0 pa+q qo+r
B> R —aR =IRS =
| potg P q
| qo +r q r|_
2 e ;
| =(pa“+2qa+r) 0 O
= (po? +2go +1) (pr—q?) =0 :
Sop,q,rinG.Porpa?+2qa+r=0
21.20 |

2116 (2)
Af = (BA—T71)* = 25A? - 70A + 49]
=25(5A—~T71) - 70A + 49]
= 55A — 1261
Square both side
A® = 3025A%? - 13860A + 158761
= 3025 (5A - 71) - 13860A + 158761
= 1265A ~ 52991

So  p=1265
2117 (2)

Al=—~A

AA’ = — A?

AA =1

SoAis orthogonal and det (AA') = det |
(~1)" det (A2) = 1 :
|AF =1ifn - even

it ; : ®
Resgn_gnce
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2118 (2)
[f(cr)] = cos?a + sina = 1

cosa  Ssina 0}

adj (f(o)) = —sina cosa 0
0 RS

Co i
adj(f(«)) s sina 0

(f(c))' = [f(a)] =[=sina CO;OV, (1)

cosa sino O
S0 f(—a) = (f(a))™' = | —sina cosa O
0 0 1

21.19 (1)
2 6x 12x?
f'()=12 3 6
plpf p°

f(x) =0

= 12(2p* — 3p) x* — 6x (2p® — 6p) + 6p(p? —2p) =0
=5 12p(2p —3) x*—12p (p> - 3) x + 6p (p*—2p) =0
compare with ax> + bx +c =0

atp =0, its anidentity (a=b=c =0)

o |o

atp= \/5 z = 0. So roots are of opposite in sign and equal in magnitude

G
atp =2, 5 = 0, so product of roots is zero

¢ _ 6p(p*-2p) _
8. o = 12p(2p-3)

so product of roots are negative

21.20 (2)

0
r

;’a b'ch’
Ii-
|

=0

@ r=0 r=0 r
ZA, = a b (o]
p=0 d—a 1-b" "d=c
1 1 1
i-a 1-b 1-c
= a b c
g3 1-b 1-c

. <1
its possible, where [al, [b], [l
C‘z "’Cz_C‘I .Cg")Cg_C1

4
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1 1 1
1 b-a c-a a5
P T = 1-c)1-a) 1—a (1-a)(1-b) (-c)(1-a)
r 1aa @ bal(; b) ( :)—(a a L o R ) )
1-a a-b a-c d=aA ) Bl
C,-)C,—Cz
| 1 1 __C:b___) .
" —a)1- 1—c)(1-a)(1-b &
1aa ( a)1(1 b) (1-c) 0a)( B=a)o-a)big) 1 -
=(b~a)(c-a), . 1 0 - (1-a)(1-b)(1-c) ﬁ
s
H
S o (b-a)c-a)b-c) _ S
Dow 2;, . = (A-a)i-b)i-c) ~° N
a=b=cand [a]<1 AR ((
21.21 (1)
AA’ = I for orthogonal matrix
{_O 2b C-]' 0 a a 10 O'l
a b -c/|[2b b -b|_|g 1 ol
a -b cJLc -c ¢ 00 1
4b*+c?  2b%-c?  -2b%+c? M o o
ot 20 lcila b2t cé A — bR —c? Jo 1 0]
!/ 2b4+c? a’-b%>-c? a?+b?+c? 0 0 1»[
/
/ 21.25
/ b=% ! 1 /
= = = = T = B
/ '\/—6—’8 i \/E’C :t ‘\/3
21.22 (2)
AB =Agiven
= ABA = A?
A. (BA) = A?
AB = A?
A=A?
similarly B = B2
Hesonance®
H&mmm&&ﬁ
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21.23 4
Jéé' e, g, g,
) 14 14 13
i A= 172 - CS C6 CS using (“Cr= ,rrl n_1C,_1)
-é_' 11C5 1205 11C4

S 6y e,
e Sl 1306 e Be,
11
Cs 12’(:;5 g,
C1 e C1 it C3 and using ICENHInCH= Lele}
1GC8 16 CB 15C8
= A=|"cg Mcg Cs
2¢, 12¢, 'c,

Here C, =C
SoA=b £

Now 2.%C,-'C,= % .13C, - 1C,=%C,—%C,=0

21.24 (1) s .
Given system can be written as )
! (@a+b+c)(ytz)—alx+ty+z)=b-c ... (i)
{ (@a+b+c)(x+z)—b(x+y+tz)=c—a
(a+b+c)(x+y)—c(x+y+z)=a—b
’ (i) + (ii) + (iii)

2(a+b+c)(x+y+z)——(x+y+z)(a+b+c):0

(@a+b+c)(x+ty+2)=0 or x+y+2)=0

S0 X+ty=-2

g (@a+b+c)(-z)-0=a-b
l b-a
‘ Z=(é+b+cJ
a-c

C._
similarly X = 2775 ANy o G

so unique solution

2125 (3)
1 tand]” 1 1  —tan®
Here | iong 1 K 1+tan?0 [tan® 1

L 3! 1 —tan® 1 —tan®
QR teno) (0 tane =cosze[ =k M )
H.S. tan0 1 —tan® 1 tan! tan® 1
cos 20 —sin26]

{1—tan?® -2tan6 | _
= cos?0 otan®  1-tan?@ = |sin20 cos20

RH.S. = ( d OJ
0 1

| LHS. =RHS.
if cos20=1and sin20=0
20 =2nn and 26 =nx
_nm
@=nr and 6= 5

§=-27,-n,0,n,2n
number of value of 6 = 5
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21.26 (3)

2 -3 1
s jetil5e &7
5 8 8

|Al = 2(40 - 56) + 3(24 — 35
=—-32-33-1

=~ 66

Al # 0
sorank of A=3 =g

) +1 (24 - 25)

2

V3 > 1 V2 V3
J.IXJdX=J.OdX+J.1dX+I2dX =0+_\/§_1+2J§—2J§
0 0 1 2

=23 -2 —1= 12 - f5 _1
2127 (3

f(sinx) = sin x (sin®x - cos2x) —

2co0s x(sin x — sin X) + 2 tan x (cos x — sin x tan x)
=sin x . cos 2x . (2 sec?

X—1)

= 2
f(sinx) = sin x (1 -2 sin2x) (2 COS“ X

1+ sin® x
————— | =gj — 2sin? SR
iy sin x (1 — 2sin? x) Tl

X(1=2x2)(1+ x2)

f(X) = (1 - XZ) g
im f(x) = not define . (obvious)
x—>1 : ;

4 2
and g(x)=ff(x)dx=x7+%+£n(x2—1)+c

GEAET . L
x*  3x2
= L —r 2ot =
g(x) > + 2 +in(x2-1)-5
g(2)=9+¢n3

g(-x) =g(x) = even function
Time period of sin x is 27 and sin?x, cos?x is 1t
SoL.C.M. of 2 and s 2n

so time period of f(sinx) is 2.

JEE (Main) - RRB &=

2128 (3)

19
A(x) is continuous function in [0: EJ and A(g) =\ (g) =0and itis differentiable in (0. g)

A(0)=+/6-2
s0 by Rolle’s theorem A'(x) = 0

i
have atleast one solution in [E

)

LN

|

2 | ®
- PBesenence

st o
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1
1] =0-3r+2=(A-17Q+2)
A

at A=1, D =D, =D,=D,=0 so system have infinite solution. So system is consistent
atA=—2,D=0butD, 0 so system have no solution. So system is inconsistent

‘ | x+2]|
x>-2 (x+2)(x—2)

1 1
(Ll = e RUpHL = =

LinklE ==l R HES
so limit does not exist.

2130 (1)

b 2 b* —3ab
=—(a3+Ba+73—3aBY)=—(a+B+Y)[(oc+B+v)2—3(a|3+l3¥+vu)1=(;) (Z—;——ﬂ =L——a§—°}

21.31 (4)
Statement-1: A =i% x % x 2i% =2 x i =2 X 2=-2
so first statement is true.
Statement-2 : Itis a skew-symmetric determinant which is zero on
so second statement is false.

ly for odd order determinant.

21.32 (4
For a unique solution o

Statement-1 is false.
Statement-2 is correct.

f system of equation AX = B. A should be non-singular but it does not depend on B

) 21.33 (4 ;
{ ‘A is singular matrix So A-'is not possible and a + b+ c=1is satisfied bya =1, b = 0, ¢ = 0 which makes

the B as a unit matrix and explain AB = BAbut for other set of values of (a, b, ¢) it is not true so not always
correct. So statement-1 is not true, statement-2 is always true.

21.34 (1)
1 logy logz
logx logx
e logx 1 logz
logy logx
4 logx logy 1
¢ logz logz

logx logy logz
__"’1__’_ logx logy logz _, A=0
A= JogxlogylogZ fogx logy logz

2135 (1) .
A = cafactor matrix of B

Al = [BF

ﬂ '. Fl’esc:nanc:a®
2 ) Educating for better tomorrow
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S
22. Complex Number __—E-—————- b
221 (2
21 s purely Imagi
25 'S purely Imaginary
s PSR
Z+1 ==l
= [1-i) f1+i
= ZZ+ —2—)+Z(TJ=O
: = 1+1 _o = ..L
radius = A =
222 (1)
Vertices are (1 —i)eti=?
(1=10
-M
So verticesax 1 +i & -1 —i
223 (3
, P +(=1)i° :
(x=y)+i@Bx-y)= e Sl
by comparision
X=—y=~1
3x—y=-1
So x=0,y=1
224 (2
X == (x—1)(x—a ) (x=0,) ..ccc0.. (x —ay)
putx =3
SI—HIER2(B= 0 (8= ) «viovivivcs (3 —0t)

but [3~o|=[3~ay
[3 =0 = [3 =0y
[3 =0, =3 =0y

i/
S0 [3-)(8-o0) 8o, )= > = e
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22.8
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“

lx"-—(1=(:<)—1)(x-oz,)(x—oc2) .......... x- o _)
og (x"—1)= log (x = 1) + Io T
g (X — it =

Differentiate w.r.t. x o) tlog (x~a, ;)
gt 1 1

x' =1 = X—1+x_a e R + 1
v : Sl
put x =2

1 1
it s L nz2ia
2—0.1 2-—-(12 2_an—1= -2n__1_1

2" -1
(3)

! B CE
(x—y) +i(Bx —y) = _(—1_)('(—)‘7

(x=y) +iBx—y)=—1-i
by comparison

X=y=-1
3x—y=-1
x=0,y=1

@

3 + 2isin6 >(1+2isin6
Z= 1 2isin6 1+ 2isin®

(3—4sin®0) +i(6sin6 +2sin6)
. " 1+t4sin?0 '

Z is purely real if imaginary part is zero

8sin6 . |
i 1+4sin’0
= sin6 =0
6 =nn
(3)
1 W ! e il —
Sin Z +i(1—cosg-) = 2sme— cos1—6 + 2i sin 10
. B %, ‘inl]
= 2 sin T(—)—[COS‘IO-*'IS 10

- 8
S0 amplitude 10

% JEE (Main) - RRB &®

SO ance®
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229 )

J=7=24] =a+ib :
by squaring both side . :
(a*—b?) + (2ab)i=—~7 — 24 . &
a?-b?=-7 .. ’ .v
2ab =24 . 22.16
(1)2+(2)? :

(a®—b?)? + (2ab)? = 49 + 576

- (g% + b?)? = 625
= a? +b? =25 -+.(3)
by adding (1) & (3)
2a?=18 = a =13
&b =14 ‘ i
from (2) product of ab is negative so ‘
a=+3&b=-4
ora=-3&b=4
so a’ +bd=27 - 64 = -37
or a®+b’=-27 + 64 = 37

iR

2210 (4)
llzZl-4|<|z-4|<|z| + 4

[2-4]<|z-4/<2+4

|

2<|z—-4|<6
2211 (2) '

|8z — 2| = |3z - 4

s

= 9] = 5

Itrepresent straight line 3
2212 (4) ‘

z, = 7% /%) = [—;—+—-2@i](cos—2§7£+i sin—z-éf) ;

2 2" A
=1

(144

2213 (1)
(x+iy)(1=2i) =1 +i

(x=iy)(1+2i)=1+i
(x+2y) +i(2x—y) =4 +i

=
SO X + 2y =1
2x-y=1

_3 =
N 753
(1)

2"=(z+ 1)

2 =fz+ 11

= 2| = |z + 1]

Itrepresent prependicular bisector of line joining (0, 0) and

(=1, 0) so its equation is x = =5

=  2x+1=0

J\ Resonance®

Educating for better tomorrow

An evaluation version of novaPDFE was used to create this PDF file
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

% JEE Main) - RRB G

R 2215 (2
g 22+ 222+ 22+ 1=
(z+1)(z2+z+1)=0
; z2=—1, 0, @2
‘ only @ and »2 satisfy I* equation

) S0 SuUm of roots  + 2 = — 4
2216 (2)
1+ 2x + 3x2 + n— d
..... Sk el = T IXEEEX 2T X ]

i x_x3n+1

dx 1—-x}

= U=X)11=@n+1).x%")]+ (x = x3*")
(1—x)?

putx = o
20+ 302+ .. et (1-w)1=3n=1)+(0—-w)
(1-o)?
7 3n
1-0
__3n(e?*-1)
T (0 =1)(0?-1)
= 3n(w2-1)
22147 (2
x+ty+z=a(l+ao+w)+b(l+o+o?)=0
SO x3 + y3 + 7% = 3xyz
= 3(a’ + b?) (because xyz = a°* + b*)
22.18 (3)

Ze=1, (cosO+ising)*" —1
7% 11 (cosB+ising)*" +1

cos2nB+isin2n6 —1
= cos2n0+i sin2n6+1

_ 2sin? nd + 2isinn6.cosno
2cos2n6 +i2sinncosnd

i2sinnd[cosn6 +isinnd]
= 2cosnd[cosnd +isinnd]
i tan n6

2219 (3)
|2t 22|2 = |Z1|2 & |Z'z|2

(z,+ Z,)(Z4 +7,)= 24Zy+ 2222
= 22, +2521 =0
It means zZ, is imaginary

z,  2Z, Imagina :
MR Imaginary _ maginary
Z, 232 Real

s 0 UGN SR

'i Resonance®
/ Educating for better tomorrow
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- 2220 (1)
Compare with zz + gz+az +b=0
a'='2+ 8|, bi=4
a=2-3i

soradius = \/ag—p = [(2+3i)(2-3i)-4 =3

2221 ()
Z = r(cos 0 + i sin 0)

el = or(~sin0ticos0) = e rsind ,i(rcoso)

SO arg (e”) = r cos 0

X l (x l) (}( a1 X= 0o LRROCUOT
) ( 2) (x aa)

37—-1=2(3—a)(3-—oc) ........ (83—
but 13 — oc:f =13 —ZOLGI #
80, =3 - a
13 — 0| = |8 ~ ot

© I3=a) G- 3-agi= {2 - gz ,

|
2223 (4 %
From figure
2=4¢60s 0 +i4sino y \
3 4 ‘
=4, — +i4 — i |
& e / , l
2
_ 12+16i \ |
5 2

= (zZ+z(1~i)~2(1+i)—2)+(22—2(1—i)+i(1+i)—-2) =0
= 2z =2
locus of z is circle.

s S

22.25 (2) |
Z=3 - 4j
Newly obtained vector is = 2.5 (3 — 4i)er

e Sl . —
»

— 5 . .
= '2-(3--41) (=1 + 0i)

=_._5+10' 2
2 ‘ .

1.
v
¥
¢
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2226 (2)
222+22+1=0

—2+V4-8)\
zZ= ___—4——-——-—

for non-real roots 4 —8A <0

1
A>2

for equilateral triangle
|Z1 = Zzl = |22- Zsl = |Za"' Z1|

N | I R e e e i 0_-1-iﬁx‘-j\
2 I 2 2R 2

or %(1 + 21— 1) = (J2x=1)?

=5 0

A
= ’2‘-27»—1
2
N= =
= 3

2227 (4)
Xt —1 = (x— 1) (x =) (X = 0,) cecene(X = o, )

log (x" — 1) = log(x — 1) + log(x — a,) + log(x = G concs
Differentiate w.r.t x

+log (x =, 4)

~1

i = 1 + . + d 1F oo L

x1—1 x—-1 x—-0oy X—0j X — Oty

put x = 2

1 1 1 n2 _, _ (n-2)2""+1
+ e .

2—0(1 2"‘(12 2"'C(n_1 2 .—1 2 __1
22.28 (4) ;

iZ2+z2—-z+i=0

72 55 —1.-22—%z+1=0

i

2—iz2+iz+1=0

zz(z-i)+i(z—-i)=0

z-i)@Z+i)=0

Z=' O ZA=ti

2| = [i| or |22 = -l

= |z| = 1

or |z]> = 1

SO |z] =1
2229 (4) A

(1+cose+isine)"+(1+cose—|s|n0)

n
o ont 04 o0l
(2ws2—g—+2|sm-§cos§) +[2cos = 2|sm20032

g .. nd
6 n .. no QSL—ISIR——]
l:cos 5 +isin 5 @ > 2

=2"cos" 5
.10
: =n t cOS —5 ,COS 2
e P : ®
: \ nance
Euceﬁmsghorbemr fomorrow

e .

e i
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2230 (2)

a+bo+co? a+bo+cw’
b+co+aw? c+aw+bo?

_ o(a+bo +co?)  o’(a+bo+co’)
bo +cw? +an’  co? +aw® +bo*
=0+ o?=~1

2231 (3)
lz=1|+|z+3]<8
A’ (=5, 0) A(83, 0)
SO minimum |z — 4| = AP = 1
maximum [z - 4[=AP =9
so lz—4] € [1, 9]

2232 (2)
=3 = X%i=x2 +y + 4j
S0 X*+y=-3 = V= =) =ind
X2y =—4
= X2(8+ x2) =4
X+ 3x2~4=0
wo= =3tV9+16 _ =315
2 2
X2 =—4 1
pEs (xis real)
x| =1
= =l
x|+ Iyl = 5
2233 (2)

= (x=0o) (x=a?) ... (x—amrt) = 2=
X—1
= YU 5K A e + xn-1
Put x = 1 X

(1-a)(1-02)...... (1-a™")=n

2234 (1)

3z +i
2z +3 +4i

3

2

32+i
3

3
L3042

2
3 +4i

z+il z
3 2

itis equation of perpendicular bisector

Z

= Z +

nce’
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22.37

22.38
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2235 (4)

4 !
(fO)*= (34 sin@)? +cos?6 10+ 6sind

ek 2 o
~ 5+3sin6

55 %s(f(e))2 <1

= %sf(e) <1
(2)

lz+1

=2

1
Diametrically opposite ends are (3‘0) and (3, 0)

5
...,0
centre (3 )

. _ 4
radius = 3

(1)

Both are currect, St.1 is correct explanation of St.2
0< |z, +2, + 72 f
< |z 2+ |z,? +] Z3|ZRE2 Re (2,25 +Z3Z4 +24Z5)

= 2 3
= Re (2,23 +2Z3Zy+24Z;) 2 =
next, |z,—z *[z,—2 [2 + |z,= z,l? :
= 2([z,P + 2,1+ 12,1) — 2 Re (2525 +23Z1 +2422)
3
< 2(d e 1) =28 =9
3)

1 2+3w+4zwzz
7 2+302 +40z”"

40+ 30%z+22

1| [2+30+40%2|_ 1 _,
=l-5 2+30+40°Z| |zl

1
i TRl
[. 0=0,Z z]

statement 2 is false

s JEE (Main) - RRB 2
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2-3. Vector

231 (2
Equation of bisector will be of the form :

S =
t('—é—l-F"?_J , Where t : real parameter

[b]

o, i(fadi+i-k)

5 (14- 141_&‘))
Required vector = + 253 15 1515
T
= *l"f'.—'k i
ist—( J ) b
232 (4
Let = 67+ 6k
= 4] +2k

236

Lol Y]

¢ = 4j-8k
then 3. p=12(-2i - j+2k)
area of base of the
parallelopiped = %,5x5, =18
Height of parallelopiped
= length of projection of ¢ on axb
E@xb) 29
= lé x BI - i3
Volume of parallelopiped | 237

20 1
= — = \
8x - =120 _

233 (1)
(@ -b)x[(b +a) x (23 + b)] = b +a

= ({(@-b).(2a+b)}(b+a)—{(E-b).(b+&)}(24+b) b+ & )
| 23

either b+a = 0 or 1 - 3.6 = 1

either b = -3 or ab=0> either@ =1 or 6 = g

‘ ®
I\Rescnance
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——\d 3: o _m -
.l It JEE Disim}

Since given fine and plane are paraliel as (i—j+ &)(i+5]-k) =0
(2: 2j-&)(i=5]=k}-5 10

oy 152551 38
235 (1)
; o
V2=EBQF]‘
11 1 -2
v.=35 2 —2 1) |Bbe]
0 -a 2
V.= — 15V
z a8 5 2
V, 5
; v, 2
236 (1)
N
\~
1\
W N\ b7i6i—5
c=3i-2j—= S5
\\»
\\
3c =4(3+2-5)=0
ZUETE
Right angied A
237 @
ab (x —33-'-‘:).-(x -3xj+X)
cos8= =" =T <v
ialio {20
x2+3x+2<0
(x+2)(x+‘x}<0
x-(-2=—1) ]
no mfe—crax vaiues oi X
238 (1)
AB =0 = ALB
AC =0 => AlC
AjiBxC . A=k{BxC)
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)

R =xi+yj+zk 3 Bytr
Now  RxB=cxB £
i jokRl [ R
= X y zl=|4 -3 7
T 11 1 1 q :
or

(Y=2)i+(z=x)+(x=y)k = ~10i+3]+7k
A 2 05 2= 3l xS = 7
RA=0 = 2x +z=0

2314 (1)
aftersolving x=-1,y=_g a
z=2 Gi
2345 (&
i
But [Ab¢] = [b&a]= 63 ?
CIE AT . |
la|=Ibj=|¢|
2311 (1) : |
Vector along the angle bisector
= a+b
) (—4F+3@J+(14?+2}—5RJ 1
s — o | 2346
|
_ 2i+]+2k) |
15 ‘\
(i }
‘s
2312 (4) i
In AAPC PA+AC+CP =0 .. (1) A 23.
In AABC

AB +BC = AC
from equation (1)

PA + AB+BC +CP =0 :

PA+CP =BA +CB C
= PA+CP=BA +CB

msResonance®
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2313 (2) . PR s
By triangle law AB « AD~BD,AC = AD-CD
i — o — — E D
! AB 4 AC + AD + AE + AF
= 3AD + (AE - BD) + (AF - CD) 2 c
=3AD
sany. e e ek A B
(AE = BD; AF = CD)
A=3
2314 (1)
a6 =1 and  bé=1

Given that, (axb)x¢ = (6ay - (cbya = pb +1a
p=ca=1,; = —(c.b) = -1
— At p= =m =0

2315 (4)
ax(bx¢) = (A6)b — (Ab)e

ax(bxc)=

Njol

N|oH

i )= R
—— - <.b C= 0
or [a.c 2]b (ab)

— 0
5.6—1=0; ab=0 = a = 90
2
1 0 1
cosb = 5
= |a||c|cose=§ = 2
= 0 = 60°

316 @ (F-@)xp=0 3

= )\,-_-_g-—'—g— — (2) Put A from (2) in (1) to get the
= (K§+a)-§=0 .S
reslt]
2317 (1) i
™~ bxc e 5):5 . ﬁ’%*]
o~fene] ][

5.4,T result
Substitute the values ofp,q,~ to get the
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2318 (3)
The point that divides 57 and 5] in the ratio of A : 1is

o AGh+EG).1 : 5. 5i+5A]
A+1 % A+1
also  |a|< A7 = IA11I 25 + 2507 <7
+
Squaring both sides : 25(1 + A2) < 17 (A2 + 24 + 1)
8A2-3421 +8<0
= 4A2-17a+4<0 = (A—4) (4r—1)<0
1
A =
6[4,4]
2319 ()
Lo F=(i+heai+2i-k)
= B =(i+)+p(i+]—2k)

point (i +j) lies in plane
normal = (i 4. 2j - K)x (i + j - 2Kk)
= (=3i+3j+3k)

Plane  (F—j_j)(=i+j+k) =0

= F.(i-j—k) =0

23.20 (2) ”
- ~ -~ - ~ -~ . 2
(i—j+k).(2i—j+k) 2+1+1 |
cos 6 = = |
ﬁ\/’ﬁ— \/?7«/5 1 23.27
cos 0 = & :
.
23.21 (2) i

My xfy = (i-3]+k)x (2i + 5] - 3k)
= 4i+5)+11k
2322 (1)

1
3 23.28
4

(5x5)2f(5.5)2 _ 8%%(sin®0+cos?0) 1
2a%> 2a%2 “a

2323 (3)

Leta=0, thena(éx5).6+ﬁ(5x5).5+y(5x5).6=O
= ° oafabél=0 = [abg] =0 (» ax0)

0 *
Hence a,b, ¢ are coplanar

‘ ®
‘nResonance
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23.25

23.26

23.27

23.28

s> JEE (Main)-RRB & .

(1)
856 baxc _[abe) , el
cxab caxb [cab] [cab]

_ [abc] _[@be]
" [cab] [cab]

Q)

Since 3b and 3xp are non - coplanar, hence

Il

I =xa+yb+2(a xb)

{o g}

=Fxa=(xa+yb+z(@xb)}xa

y(bx3)+Z[(3xb)xa] = — y(axb)—z[ax(@xb)]

= —y(axb)—z[(@b)a—(aa)b]
= —y(axb)+z[(aap

L

_—_(axb)
aa

r=xa+

()
Let the foot of perpendicular be (42, 31-3, 51 —10)

so direction ratios of perpendicular line are <4A—7, 3\ — 4,512 > A(7'1'2)
Also 4(4\—T7)+ 3 (3x—4)+5 (50 -12)=0

= A=2

then foot of perpendicular is B(8, 3, 0) .

so position vector of image is A'( 9 +5]-2k )

(1) .
F = )\.1’5] +}\.2F2 +}V3F3
2)a * (=A A+ A)b (A, w0, 2N iE

VA
3

bz —3p+438 = (A, —A,*

X =4
B =2 |—x1+?~\2+>\3=—3H.1+7\2+k3 =

A A,
7 Dol
:> }\r1=—2—y)\42=111}"3—_2
3)
ax(@xb)

Required unit vector = £ [—é_x (GxD)|

Now ax(axb)= (a.b)a—(aakp
axb =-2] -2k
dx (axb)=—4i+2j— 2%

|ax (axb)|=2/6

. | Ax@axb) _ @=iK
unit vector = ——_—_—|5X(5X6)| J’g
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2329 (3)

1 -
Let the given tetrahedron be OABC so its volume 5 [abc]

So vertices of new tetrahedron are.

i+b+¢ b+¢ a+b c+a

2 R T < 2
: - iEeTR
So volume of new tetrahedron is & B J11
volume of given tetrahedron _ ) = i+j-§rk
volume of new tetrahedron ~
d . -~ 1=-34
- MG =
. 2230 (2) | TR
Since A,B,C are non-collinear points, and plane. ABC is not passing through (0, 0, 0) hence i } since a,b
i ry AQR b=2a+tn
and oC are non-coplanar vectors hence axb, bxc,cxa are alsonon-coplanar vectors . } ?—) = 2 —tr:
- | A= a.n-
2331 (1) 3, t=b.n —a
S;:  Let 8 =ai+a,)+azk l b = cosd
| - -
S e » . ; t=—2(a.n)
—(3;')'+(a-J)J+(a.k)k = ayi+ay) +azk : . b=a—2
=15 2
g - i—3
2332 (3 , TR
Wb = , 4 ,
AB=b CD=d-¢ BC=g_f ’ | :5=3—1‘
AD=b. CA=-G BD=d—_§ _ @D C(c) ! 1
ﬁﬁﬁﬁﬁﬁ | = 6 - —
/ABxCD+BCxAD+CAxBD ': It ff‘/
w. so directio
= = |
= /bx(d-c)+(c—b)xd—Ex(a—E)I (6) A B() 242 @)
e . \ 1 Given plar
= ]bxd—bxc+cxd—bxd—6xa+5x5[ | .. equati
=|-bx¢+é = =Ty B D= “ X+ my:
xb[=| 2b><Cl—2[bxc[=4(areaofAABC) | SC'SOEIH
2333 (1) : ¢
—be b2+bc 02+bc \Jez-}-ﬂ‘
31 : 32+aC —ac cz+ac | DS
2 = ‘
a“+tab b?t+ab —gp ¢ = (ab+bc+ca)3=0 -
2
£+
=, ab +be + ca =
S;:  Tne _‘ . COSC
]
' se
|
1
| = ta
% by co
QES ® 5
B8sonence g
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3-D (Three Dimensional Geometry) wEeE
241 (2
= f—3}+l§
a =
NIT]
L _i+j+k
s
o 1-3+1 1
n.a= = = e
V33 V33
- since a,b,n are coplanar, so
- >
€ OA,08 b=a+tn
b.A = a.n+t(n.n)
= 19 = A (i)
b.n =cos® , a.n =cos(n—6)=> b.A =-a.n
t=—2(3.7)

SPET1 Tm B

1 sy A
—W(Si—9j+3k+2i+2j+2k)

5 I-—3j+k+ 2 (i+j+k)

U
log
I

. 1 S0 o
=b = 3m(5|—7j+5k)
so direction of reflected ray can be (5, -7 ,5) .

242 (3

Given planes are x +my =0 ... (i)
andz=0 ..... (ii)
. equation of any plane passing through the line of intersection of planes (i) and (ii) is -
x+my+Aiz=0..... (iii)
DC's of normal to the plane (iii) are

‘ A

m
JiZim2 422 2 em? 422 V2 +m? +22
DC's of normal to the palne (i) are

V4 m
1 IO
«/€2+m2 \/ﬂz+m2
/L +mm+0 _ 2 4 m?
o cosa = =
\@+m2+}~2\/€2+m2 «//32+m2+7\2
& £’2+m2+7»2 N 2
. seca = =
£’2+m2 £2+m2
2 e
A ——— =
= tan‘o B = A =%4(¢? +m?)tana

by comparing , we get

n=1=2(/2 +m?) tana
i : ‘: ce® ‘ ﬁ
[ - INResonz=n |
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=6
+ 3y + 2z
§+l}¥+22=‘71
+3y+2z= |
D hy 0, thyerefore unique

-:3y =6 —2z
X+4y =7 — 2z
y=1andx=3- ifion (i)
ituting in equ L
gu_bztzmit?g.,.';zg 6 is satisfied
infinite solutions
() A=5 =7
consider equation (ji) and (iii)
X+ 6y=7_2z
X+3y=7-2z

o Y=0 x=7—2zare solution

sub. in (i -
U = 2 p22 =6 does not satisfy
Nno solution

(4) if =3, = fon
then equation (i)and (ii) have no soluti
no solution

244 ()
OISl(E2) —8-7
Here V=g o 2= ——)
5 5 5
= T E——=_
2 2 > collinear
24.5 (1)

( 6 2 3 ] (93.3_)
cles = V36+4+9'V36+4+9 V361439 )" \7'7'7

24.6 (2
a 9 . @ ;
m = E = ?b = abc hence lines are ||.
24.7 (1)

Line Passing through the
X=1 y-2 _z+4
4 m  p

according to question 3¢~
and 3¢+8m—5n=¢

point (1, 2, -4)is

16m + 7n = @

hence required line Sl e

248 (1)
X—4 7
= 7 PGr, 4,26, +1, 1)
X— =2 Z—8
_2_=y3 A P(2'2+1'3'2+2:4'2+3)
Now  5r I (i)
2t 1= S SIS (ii)
fEdwas = (i)
(i) & (i) 2(4r,+3) + 1 =37 49
5r,+ 6+ 1=
r,=-1, ==1itis also sati o :
B(=1,-1,"1 ) satisfied by equation (i) so they intersect
mResonance“"
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2410 (2)

L SR e

o, e

Equati

(2,0,

0,0,

2411 (3)

Let

©,

=

he

2412 (2
L
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x—3 y-8_ z-3 =
e = A(3,8,3) i, =(3,1,1)

x+3 y+7 _ 2-6

Lr=ss™ o~ 3 B(=3,-7,6)n, (-3, 2, 4)
ce., 6 15 -3
Shortest distance = ADuxy) 3 Tt
[nxnp| ~ -3 2 4

J4—2 +(12+3)* +(6-3)

= 3@
2410 (2)

Equation of plane parallel to y-axis is ax + bz + 1=0

(2,0,0) 22+0+1=0 = a:..%

(0,0,3)3b+1=0 = b=—%

X (-z

— ot tl=0/=3x+22=6

2411 (3)
z
Let the equaﬂon of the required plane be = % e 1. then the coordinates of A, B, C are (a, 0, 0),
abec
(0, b, 0), (0, 0, c) so as the centroid of triangle is 3'3'3 which is given as (p, g, 1)

= a=3p,b=3q,c=3r

Z
hence the planeis 5~ 3p 3q e 1.

2412 (2)
Let A(1,0,0)andB(0, 1,0)

direction ratio of AB are (1,1, 0)

Normal is perpendicular to AB and makes an angle % with the direction (1, i 0)

direction ratios of the normal are <1. 1= > .

2413 (4)
By definition of sphere
2414 (1)
Let equation of the plane be a(x + 1) +b(y—2)+cz=0
then 3a-c=0 and a+2b-c=0
At AL |
lso =5 773

equation of the plane isx+2y+3z-3=0

I .Qesonance
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2415 (2)
X =cy + bz

y=az+ cx
Zz =bx + ay

Pass through a line :

1" c b
= c -1 3

=0
b a _1

¥

ie. —1(1-a%—c(—c—ab)+b(ac+b)=0
—1+a% +c2+abc+abc+b2=0
a?+.b? + c2 + 2apc = 1

2416 (1) :

The centre of sphere be P, OP=i-2j—k

: ence
Let centre of circle is Q hence PQ will be perpendicular to the given plane h

PQ =A(2i +2j—k)

0Q - op = (2i + 2j — k)

0Q = OP +A (2i+2j—k)

= (12— k) +a (2i +2j — k)

and point Q lie on the plane.
r(2i+j-k)=8
(=2~ k) +2(2i + 2] — k). 2+ 2j k) = 8

= 2—4+1+A(4+4+1)=8
= A=1

”ﬂlllﬂII///W/[////

il 2

0Q Si=2j—k +2i + 2j— k = 3i — 2k

2417 (2)
ABd.rs.=3-25-3 -3 + 1
=1,2,-2
CDd.rs.=3-1,5-2,7-3
=234
ABis L to CD so projection = 0
24.18 (1)

Equation of required plane be x — y+2z-3+A4x+3y—-2)=0
if we put A = - 3, we get

11x + 10y -5z =0 Ans.

24.19 (2
Any point in yz-plane is (0, B, Y)
B+y=3
Its distance from xz-plane = 2. Its distance from Xy-plane
= [Bl=2]y|] = B=x2y

If B =2y, thenp=2andy=1
If B =~-2y, thenp =6 andy=-3
(0, 2, 1), (0, 6, =3).

2420 (4)

Direction ratio of two diganoals are 1, 1, 1 and -1,1,1
Let o be the angle between lines, then

-1+1+1 4

cow=W=§

P
o = COS 3

i == n—e®

g An evaluation versidn of hovaPDF was used to create this PDF file.
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2423 (3)

Since a,

i.e.
ie.

2424 (2

1

Since
hence

also|

hen

=

2425 (3)
dr

1

Ec¢

1
’ 2’ 2426 (
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(1)
Let D be the circumcenter of triangle ABC
Direction ratios of BD are <-1, 2, 2>
Direction ratios of AD are <a + 2 -1, 2>
AD 1 BD :
-1(@a+2)-2+4=0

a=0.

2422 (3
L.et the planebe ax + by + cz + d + A (a’x+bYy+cz+d) =0
since it is parallel to x-axis

(a+ra’).1=0 o) oAl

: a
equation of the plane is ax + by + cz+d — 77 (@'x +b'y+cz+ d) =0

i.e. (ab'—a'b) y + (ac’' —a'c) z + (ad' —a'd) =0

2423 (3)
Since a, a, + b, b, + ¢, c2=+12+72+6>0

! : 3x—6y+2z2+5 —4x+12y -3z +3
the required equation is Jo+36+4 = 16 1144 +9

jies 39x—78y+262+65=—28x+84y—21z+ 21
i.e. 67x — 162y + 47z + 44 =0

24.24 (2)
Since PQ is perpendicular to the plane and direction ratio of PQ ar

hence equation of plane can be written as
(a—a) X+ @-p)y+-v1z=0

atol BB vty
also plane passes through ~2———2—— o

i j Yy
s 250 () v ()

o2+ B2+ y2= ()2 (B (')

ea—a,p—PpLy=Y

=

24.25 (3)
drs.=1,1,1

Equation of line. —

(x+3) _y-2_ ik
o o 2 -2

24.26

@
ForA(1,2,3).2x—y—32 :
ForB(2,1.—3),2x-y-32— =4
For C(1, -2, EoN2X =Y~ 3z—-5= 26+ 21+ %— 55><00

- ) 2%~ Sy fo=iB=1=0 = .
F‘orD( X e f the planeandB,Careontheothers\de

AD are on one side 0 '
the line segments AB, AC, BD, cD intersect the plane.

Resonance’'———
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24.27 (2
Equation of the plane is

/ X7 7.

-3 2 1
=) =8 =7=({2)
X y-7 z+7

=0

@

We have
i.e. =8 e e y : sinx +1
1 4 -5 ] COSX
k€. X(=10-4)—(y—7) (15— 1)+ (z+7) (~12-2) =0 E 2c0s
ice. X+y—7+zS-y7 =)0( Jati( i
ie. X+y+z=0 ki = sinx
2428 (1) | i
Direction ratios of the lines are <1,2,3>and<-2,-4,-6> % {bu:’:
N v ; .
Thus —%:—%:-S !
the lines are parallel. Also (1, 2, 3) lies on both the lines 1 2 sim
the lines are coincident l soing
2429 (2) 0 1 1
Point of intersection of the line and the plane is (-2, =25S0) e RN ‘ ¢
Image of (1, 2, —2) in the plane 2x + 5y — 4z —6=0is ’ two
(_ 1110 22) ) ' @)
oo 7 ' | 252
9 45 ‘ In A
ti ftﬁ 2 fine i x+2 y+2 _z+5 ' ‘ b+c
equation of the image lineis —S5z— = 57 =~ |
79 40 247 . | ®
24.30 (3)
Xo =Xy Yo-Y1 Z2-Z4 - 2
Two lines are coplanar if (a4 1 c1 | =0 v ‘
as by C2 ' LY
2431 (4) A
Using distance formula, we shall find that |JAB| = |BC| = |CD| = |DA| = 2. ‘

So, the statement -2 is correct.

We note that the points A,B,C lie in the plane z = 0 as each of these points has z-coordinate = 0.8
However, the point D does not lies in this plane.

The four points A,B,C, D are non-coplanar, therefore, they cannot make a square.
24.32 (1)

We note that the point (1, 2, 3) lies on both the lines. So, the two linesintersect at the point (1, 2, 3). Also\
their d.n.s. are not proportional. So the two lines are not coincident. '

Thus £, N ¢,= a singleton set, conse:|

quently, the S.D. between ¢, and Z,is 0. {

24.33 (4) “,}
Here, the centre of the sphere S is (0, 0, 0) and its radius is 5. We write p in the normal form by dividingits
equation throught by i

V24P =43

1 1 1
So, pis 73—"( +7§—y +$Z = 4, which is of the form ¢x + my + nz = P. Where p = 4

4

- AYREsenence”

IA-n evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

% JEE (Main)- RRB 2

~ 25. TRIGONOMETRIC IDENTITIES & EQUATION R
251 (2
We have
sinx +1
——— = 2c0osx
COS X

o 2cos? x = sin x + 1

= sinx = —1 or .
2

butsinx = —1
wcosx =0

|

.. sinx = 5

= In [0, 2n]
W 5n

S or 5

two solutions.

25.2 (2)
In AABC
b+c-a>0 ,cta—b>0 ,a+b—-c>0 ,so

(b+c-a)+(c+a-b)+(@a+b-c) 5 {(b+c:—a)(c+a—b)(la+b—c)}”3
3

1/3

o

= — 2 {(b+c—a)(c+a—b)(a+b—c)}

w

— P33 27 (b+c-a) (cta-b) (atb—C) ..coecieene )

Also (a+b+c)+(b+c— —a)+(c+a-b)+(@a+tb- C)>{(a+b+c)(b+c—a)(c+a—b)(a+b—C)}
SO
4

= ?_fj > (16A)"
— P > 4A™
— P*> 256A

E iven perimet the greatest area. So area of any triangle
cragi

er equilateral A has

0
- J3 E]z
AT 3

Jé_ 2 .
> e e ey (ii)
2555
Now P? = $a+b+0) :
= a2+p%+c* + 2(abtbctC
-3732202%2) : 2+b2+cz)—ab—bc—~.,a)

p2 < 3(a’+b*#C7) ..o (iii)

J3

202,22
: 2 a+b+c)
.AS363(

.a2+b2fc224ﬁA

N ce '
JNResenencs’
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B
denh | AES

tan 2A = 1‘ta"2A=1—tanZE = tan B
2

‘/1—smx . 1+ sinx

1+sinx 1—sinx

‘/1—sinxx1—sinx +\/1+sinxx1+sinx
1+sinx 1—sinx 1—sinx 1+sinx

2541
_ /1-sinx+ 1+sinx
~ | cosx COS X
r  _ _[1=sinx) 1+sinx
3 = COS X COS X (as x € Il quadrant) ‘
= - 2 '
- COSX
256 (3 ,
X =sin® 0 + cos'™ g
= (sin?0)* + (cos20)’ < sin2 3 i
e (sin20)" i (ccfszey 11 Sin“0 +cos?6 (as sin?0 e [0, 1]) and cos?6 e [0, 1] 1
5 = x<1
i Butalso x > 0 (x # 0 because for x = aide | )
E otisly) X =0, sin’6 = 0 & cos?6 = 0, which is not possible simultane-
. ’ e 0< x<1 25_
1~cos 6 =t

142t + 362+ 4t +

=0%=[1~ (1~ cosg)2 = —' _

~ 2
cos?g sec?)

.
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(&)

r Solving given det, (c?-ab)-a(c—a)+tb(b-c)=0
: = a? +b? + c2— ab —bc —ca = 0
" = (@=bP+(b-c)>+(c-a)=0
= a-—b=0,b—c=0'c_a=o
= alsibi=c = Aiis equilateral
= ZA = ZB = £C = 60°
: : 3 3 3 9
Sin? A+ sin?2B + sin2C = —+—+—=—
in sin?C x + 2 + A7
259 (1)
tan 20°+tan 50°
tan 70° = ta 20° + LAY et e o
i 22 1—tan20°tan50°
=> tan 70° — tan 20° tan 50° tan 70° = tan 20° + tan 50:
= tan 70° — tan 20° tan 50° cot 20° = tan 20° + tan 50
= tan 70° = tan 20° + 2 tan 50°
2540 (3)
1+cos 20 . 1_—3(18_23
2 + (tan®* ¢ + cot*d) + (-—2—‘—]— 3. (sin 26) + 3 ( 2

2+[tan4¢+ )+2_(C0529+35in29)

1
tan” ¢
least value =4 + 2~ (/2 +(3)?) =6~ 10

2541 (3)
E1£+cos
COS — +CO0S—— +COS— +COS—- +COS - 7
(n n
_+-——— 4|
cosl L2“7— sin| 6.— % 2}
= i
sinl =x—
(7 2)
cosﬁ.sin?ﬂ‘
a7
= ST
M=
N4

2542 (1)

T

I
1)
=
)
SRS 3§
X =
N —
N

_ sinasin(x) _ 5
- '.singﬁ
n
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2513 (2) © 18
2+ <ksy22 (32 =  KI<13 7

25.14 (1)
Given equation is true only when

CoS (nYyx—4)=—1 and  cos(nv/x) =1 “

or cos (ny/x—4)= 1 and  cos(nv/x) =1 “‘ =E=0
= either nyx—4 and  n./x bothare eveninteger 4 2. total
or both are odd integer 519 (4
= X = 4 is the only solution )£
: number of solution = 1 . g PEE
2515 (3) 1 sinZ
(sin 5x + sinx) + sin 3x = 0 —
= 2sin 3x cos 2x + sin 3x = 0 25
= sin 3x (2 cos 2x + 1) =0 |
1 |
= sin 3x = 0 or c052x=—§ | o
; n 271 | :
= X=0,m, 20,35, .. = 50 T e |
)
or 2X‘Eﬁﬂ& = X=E-2—n-4—1r— i e,
= 3 y 3 ) 3 1 3 ) eeeess 3 3 3 \1
71
but given x e (0, EJ x= = D
3 %
|
2516 (2) ’
COS 2X < — sin X 4
= 1 -2 sin?x < - sinx = (2sinx+1)(sinx—1)>0
1
= sinxs-—z- or sin x > 1
03 T U - ! ‘
= —Esxs—g or x=(4n+1)§ (as sinx = 1 is valid only)
= In general X €| 2nm —E,Znn—2 Ul (4n+1)Z
[ 2 6 ( )2
2517 (1)

sin x + sin 5x = sin 2x + sin 4x
= 2 sin 3x cos 2x = 2 sin 3x cos x
= 2 sin 3x(cos 2x — cos x) = 0

i nm

=sin3x=0=3x=ng =>x= ?

or cos 2x — cos x = 0 = cos 2x = cos x
2nn

= 2x=2nnt X = x = 2ng, T

ut solutions obtained by x = 2nm or x = 3 are all involved in x = %ﬂ

An evaluation version of novaPDFE was used to create thi_s PDF file. =
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518 @

' sin 36 = 2 sin 6 (2 sin 20 sin 40)
= sin 36 = 2 sin 6 (cos 20 — cos 60)
= sin 30 = 2 sin 6 cos 26 - 2 sin 6 cos 60
= sin 36 = sin 30 ~ sin 8 — 2 sin 6 cos 66
= sin 8 (1 + 2 cos 60) = 0
=>sin8=0,1+2cos66=0

27‘ nmn 1
6 = nm, 66 =2 2t i
= bl nm 3 == (3) 3 ig
m 2n 4n 7n 51 8n
9=0| .e=_'_'— —_— —_—
= T 9' 9'9'9'9"' 9 (as 0 <6 <)

.. total number of solutions = 8

25.19 (4)

T 2n 4n 8n 167
P = COS-—C0S—C0S— COS—COS

HORSORE 0 = 0 ¥ 0!

; 2n 2n
in22ht " sina2-"- sm(S +——] Nl
sin2 T :sun3210 . mhas b sin o
F NP0 sint 3ol inl -~ 325sin-—
10 S|n10 32sin 10 10
sin s 2sin- cos —— 1 o
=-—5_ - 77107710 = - ¢ (cos 75
o T
B2E0 32sin -~
1 [ 1
="‘116' cos 180:_"{6[-——_1012‘/—5‘] =—6—4“(10+2\/g)

25.20 (4) P=\/2+\/2+\/2+2cos40
= \/;+\/2+\/2(2005'220) = \[2+4/2+|2c0s 20 |
T

given0<0<—2- => 0<20<rm :

if = <
case—1if0<28<g case -2 172<26 T
then P = /2+/2+2c0s20 then, P = \/;,/2—(200526)

= J2+y2.(2c0s70) . = J2+2(1—cos20)
J2+|2cos0 | = \)2+\j2.25in26

o<e<g—:>|cosel=cose =,/2+|25ine|

]

n T
S = i — <0< —
P = J2+2cosH J2+2sin as 4 >
2(20052 9—] = J2(1+5sin6)
: o . 8)
0 = J:{cos—+sin-£)
= |2 cos 2 2
0 0
T = J_Z_cosa+sin—2-\
=0 cO0S = aSO<§<4
OFk =10 n 0 =
2 —+sin— T o

Educating for better tomorrow
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2521 (2)
A 6 8 4 T 8
cos é‘-cos?"cns?rc =cos (—53)[— cosg}cos( - )
= L 27 4r 8 . 4}_]
G cosscos—s—cos?cos?" sm(z = :
27': e 01 T
5 2 sm(s) 5
sin| 3+~ ol 1
e
= “‘n\ = = = J’5‘_1 4( 5 =
165In(§Jcos72° 165in(§)sin18° LS
sin[gj orrect
Mg e option (2) & (3) are ¢ .
16sin(§)cos72o 16
2522 (4) E
COs[=(90°-6)] sec 6 [tan(180°~6)] sind.secO(=tan®) _ ;
= secO(—sin0)(-tan0)

$€¢(360°-0)[sin{—(180°—0)}] tan(360°—0)
Also  [-tan 45° tan 150 tan 255°9)]
= — [tan 45° tan 15° tan (180° + 75°)]
= —tan 15° tan(60° — 15°) tan (60° + 15°
= —tan(3 x 15°)

1

2523 (4)

1+sinx+sin2x+ ... upto o =4 +2./3
. . 1 4-2/3
=% 1—sinx =(#+23) ‘= =g 2= AR A= 2k
b 1
= ‘]—sin)(:--“i‘/_5 = Sinx:&:[{ 1
4 a7 A
el e R Lo e 1
TR 3 = 25.28
) | - | ‘*
360° 2 i
For Hexogon £ AOB = = 60° for Dodecagon: ~COD = 3?3 =30°

AB = 2r sin30°
CD _ sin15°
AB ~ sin30°
(3 - )x—~
CD sin30
B sin15 & 2
250 -
Resonance@ { I
(@I Educating for better tomorrow ; ]
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@
BC =/ cosf
BD = BC sinf = /sinf cos®

/
£sin® cosb = m

. 1 A D
sin20 = 75' /
. B\ ; h -

n 3n
8=7 %
L
- 8' 8
2526 (4)

1 +1—J§tanx 1++/3tanx
+
tanx tanx+J§ tanx_ﬁ

tan” x—3 + tanx (1—«/é_tanx)(tanx—ﬁ)ﬂanxh+J§tanx“tanx+~/§!

tan )((’(an2 x—-3

= 2
tan2x—3+tanx(—J3tanzx+4tanx—J§+J§tan2x+4tanx+J§ - 3(1-3tan :)
' tanx(tan®x -3 tanx(3 —tan” x)

2527 (2)
POBY _ cos%9~3 . = 2(1 + cos 20) — 3
cos6
= 2 cos 20 — 1
coso +cosf =a (i)
sina +sin B = (ii)

squaring and adding
2% 2cos(o—p)=a° + b’
2c0s 20 = a2 + b? =2

= 2c0s 20 —1=a’+b*—3

25.28 (2)
T
sin20 \/5 coS 20°
ﬁcos 20°-sin20°
= " J3sin20° cos20°
2.(cos30°cos 20° — sin30°sin 20°)
E \/—ésin20°cos 20°

2.cos50°

i J§ sin20°cos 20°
2sin40°

= [3sin20°c0s20°

_§_ sin20°cos 20°
= "3 sin20°cos 20°

: ,FA;n evaluation version of novaPDW
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2529 (1) ~ )
cos A cos B cos C = A (4(cos’A + cos®B + cos’C) — 3(CosA + €03 B +cos C)

= 4} (cos®A + cos’B + c0s°C)
=4 . 3cos Acos B cos C

= 12% =1
1

A.='E

1

S o

—,;sm2e+—5—(1+cosze)+ ilstcoo2y cosze_)

< 2 2 J
i 1

sSin20 + 45%83 Q 3

o, 35in26 +4cos20

2
Y, = 1
" 5, 3sin20+4c0s20 |
2 min.
1
Ymax = 5 =2
2
25.32 (3)
Using tan 0 = cot — 2 cot 20
we get E = (cot 0 -2 cot 26) + 2(cot 20 — 2cot 46) + 4(cot 46 —2cot 80) +
...+ 2%(cot 2146 — 2 cot 259) + 215 cot 215 9
= cot 6
2533 (1) .

cos2A + cos2B + cos2

2 cos{A + B) cos(A — B) + 2 cos?C - 1
~2cosCcos(A-B)+2cos?C~1 (. givenA+B-C = 3r)
~ 2 cosC [cos(A — B) -~ cosC] - 1

= -2 cosC [cos(A - B) + cos(A + B)] - 1

=~ 2 cosC [2 cosA cos B] — 1

=—4 cosA cosB cosC ~ 1

e

Resonance®

B :35° (1)
Statement.

Statemen

15.36 (1)

Statemr

Now

and
.o.biou

537 (1)

Stati

clea

Her
Sta

125.38 (1)

12539 (3)
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Statement-2 is true

for statement (1) 2x = z
(1) 2+ = (tan 2x is not defined)

2535 (1)
Statement- 1 sin 85° sin 35° sin 25°

= cos 5° cos 55° cos 65°
\[5 +1

= cos 5° cos (60° — 5°) co o o.__l oy = —
) cos (60° + 5°) 4cos(3><5) 2> 202

statement - 1 is true.

Statement-2  cos @ cos (60° — 8)cos (60° + 8) = % cos 30
1
=7 (4cos® 0 — 3 cosO)

= cos?® 0 3 coso
4

statement-2 is also true and clearly explain the statement-1

25.36 (1)
8x180x7

= [——22——) = (458.18)°

Now 0.18° = 0.18x60 minutes = 10.8 minutes

0.8 minutes = 0.8x60 seconds = 48 seconds
8¢ = 458° 10'48"

statement - 1 is true

obiously statement-2 is true and explains statement -1

Statement -1 8°= [Sx 180)

and

25.37 (1)
-l

Statment-1 : Let x — 1 = u then cos u 10

clearly graph of y = cos u &y= 10

Hence statment-1 is true.

Statement-2 is obviously true and also explains statement-1.

25.38 (1)Obvious

25.39 (3}
cosAsinA +cosB sinB +cosCsinC

sinAsinBsinC

g sin2A + sin2B + sin ZC)
2 sinAsinBsinC

2 | sinAsinBsinC

1 .(4sinAsinBsinC)
ina AABC tanA + tanB + tanC

= tanA tan B tan ©

u
| cut each other at six real points hence total no. of solutions is 6.

ﬁgﬂggnance

better tomorrow
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(3 .

e @\sﬁ’al

PS = /2a

Q@s=b

RS = -\/Eb

PR? = pS? + RS2 = 2(a? + b?)

BIC], is cyclic
Quadrilateral . 7 el
BP.PC=IP.I,P k- =0

6.7
263 (1)
cosA + cosB + cosC = 2cos bl cos —— + cosC
. A-B 2 C
= 2sin 2 cos 2 +1—2 sin 2 Now
= ' C(cosA_B—cosA+B
=1 +23m§ 2 2
=
A B © r
=1 +4sin—sin—sin— = e
s:n231n251n2 1+R e )
264 (4) ) _
i - 1269 (1
- sing= 254 angac X i
a 2 5
!

when bsinA=a, sinB=1, B= g (possible)
when sinB < 1

bsinA
a
bsinA<a
- Ifb <a, then one triangle possible
Ifb>2, then two triangle possible

<1
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3

2
llength ofAD = | 22203 —a?
4
2 2, 2
BE = fﬁc_"zj‘\-b e e !2a2 + 202 —c?
4

—a?+2c2 +2a% —b? +2a% +2b% —c

Now ADZ &+ BEZ + CFz = 2b2 +202 z

4
_ 3(@” +b® +c?)
S 4
AD? +BE® +CF2 3
" BC®+CA%2+AB?2 4
266 (4
. sinA _a :
Since SRE b (In any triangle)
S ol o e |
— sinB = 7 4" 28 which is not possible
So no triangle possible.
26'7 (4) o o °
Angles are 30°, 60°, 90 (Let C, B, A),
Leta=10,b=9
T s T
- — /B=—, £C=—
then ZA 2 3 6
sin~
Now s‘mB =9 = ———3—=g
sinC ¢ S ©
6
V3
R 5
= [ = c= 33
2
268 (1)
A 2 A S A 3 1 3 1 > 1
1, 2l = A e B s—a s—bb>s—c
= el >Isi—bi>'s—al = —cz=bR=a = e ©
6.9 1 - iding, i the position A'B’
2 I(_e)t AB be the original position of the ladder. After sliding, it takes the p

= BB =y, AB=AB' =[(say)

OA'

Now cos o = %Pi and cos p = =~

OA'-0OA _ X

cosf — cosa. = 7 )
OB
Also sin o = %E and sin p = =~

oB-0B' _ Yy

=  sina-sinB=—"F "

Th w X G X
Rl oing yIL Y

esonance’

1 for better tomorrow
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T s

h ,
oint be E. S0 CE=DE= Em ,

2610 (2)
Let the tower be AB = 25m and the pole be CD =

h
ZADF = 45° AF = (25 + EJm

2 =42
Slpisei= ok L2502 Sl ) ‘/—(

' AD AD
Now, in the AACD
ZDAC = 30°, ZACD = 15° + 90° = 105°

_AD__ cD
sin105° ~ sin30°
2611 (1)
HereOA=OB=OC=OD=150m
AB=BC=CD=DA=200m
Let OM 1 base.

Then M is the centre of the square.
MN L AB.

1
Clearly AN=NB =100 : MN = EAD=100 m.

as AOAB is isosceles, ON | NA
In AOAN, OA = 150 m and NA = 100 m

ON = 1502 - 1002 = 505 m.
In AOMN, OM = \JoN? ZMN? = /1250010000 = 50m

2642 (2
LetPQ=hm .
From APQA, QA = h cot 45° = h
From APQB : BQ = h cot 60° =
V3
- h
from APQC ; CQ =h cot 60° = —
va

BQ =CQ =5
Also AB=AC =100 m :
So AABC is isosceles.

Q is the middle point of BC

a! from geometry AQ L BC.
From AAQB
2
BQ? + AQ? = AB? ol %+h2 ~100?
= h= 50/3

2613 (3)

a’ b? c’are inA.P

= —2a% - 2b% - 2c? are in AP
= b?+c2-a? a’+c?-b? a’+b’~c2arein AP
= 2bc cosA, 2ac cosB, 2ab cosC are in AP
= CoSA cosB cosC ;
e e are in A.P.
CosA  cosB  cosC
=

2RsinA’2RSinB ' 2R sing @€ inA.P.

= CotA, cotB, cotC are inAP
= tanA, tanB, tanC arein H.pP.

h m whose middié P

25 +D)m

ﬁ(zmg] h

{607+ 459) 112

N

100 m
N

100 m

\ \ 60>c
\
N

5 gy/
'S0

60°
B =

Similarly

45 @)

There

1 2

Th

126.17 (4
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Similarly n 1
i == ol
B 2a" y " 25

2615 ()

.’ a a a c?+a2-p2?
| = —=BP=——¢ = == EAGE TR c b
: > > cosB > [ =

a2—(02+a2-—b2) _p2og?

2a 2a

- 2646 (1)

’ n.102

| The area of the sector = x 216 cm?

= lateral surface area of cone
' The circumference of the base circle of the cone

2 2t x10
360

x216 cm

27r><10x216 or r=6cm

2nr =

The lateral height of the cone = 6 cosec 6 cm .
" |ateral surface area = nr{ = m.6.6 cosec6. cm?

_ m10%.216 i A
= 36 . cosec 0 = 360 = -

2617 (4)

i SeBe e tes )
If the height of the pole is h metres then Py 2 tan60

metres

circumradius =

I
;B

.! 3 . —_—
The area of hexagon = 6 % T ( 7

© JEE (Main) - RRB &

i g s
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; | Educating for better tomorrow
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- 26.18 (3)

Clearly ZOPA= ZOPC = g
Let OP =h
So S =tan 45° =1 OA=handAC =2h .
OP
Also % = cos4 = PA = J2h 7‘:
e :
i.e. AB = ,‘/5 h PA = AB = PB (Slml'ary -_i‘i
So ABPA is equilateral triangle
Hence required angle = 60°
26.19 (1) h E
e D)
We have cosA = EZTa & e
or b?—(2c cosA) b + (c2—a?) = 0, which is quadratic equation | .
e sible when two values of third side are also Obtaineq

; two triangles will be obtained but this is pos
clearly two values of side b will be b, and b,.

let these are roots of above equatlon
Sum of roots = b, + b, = 2c cosA

26.20 (3)
H=20=¢+h, ¢= d
£ ' cos30° ‘ 26.
h =d tan 30° ;
20 20 _
30
d

sec 30° + tan30° 75_

andh=dtan30°=2—0

26.21 (2)
H=dtanBand H-h=d tana :
- 60 _tanp _ 60tana-60tanp T 2¢
60—h tano - tanp = H=60m
o h= _ 60sin(B-a) ¥ ‘ l
sinp. ‘
coso.cosf. 0
cosf
= X = cosa sinp
26.22 (2) ,
From figure, we can deduce
T
P H
/
AL (o)
H=¢tan a cot

2sonance®
: ing for better tomorrow - 
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Thenh= 3 x=15{3 m

(1)

% = QC =/ (length of ladder)
= PA = ¢ cosa, AB = ¢ sin o
= AC = [ sinpB, QA = /7 cosp
= CB = AB —AC = /(sin o — sinp)
= y = ( (sino. — sinp)
and QP = x = AQ — AP = /(cosp — cosa)

o—p _a+p

CB  sina—sinf

!
2 2

o—f

isd e
{ QP cosp-cosa X o +f

= x =y tan (%E)

2

2625 (3)
ihe

X X
= x?=6x18
= = 6\/5 J
2 2
f o (LgtAI is angle bisector of ZBAC
' r A A
' '—=tan5 oc=rcot—2—
I o y
'! Similarly p =r cotE TYET cot—é
| ' Ina AABC, we have the identity :
B
= GOl=

B G s
cot'—;- +cot*2- +cot—2— = cot2 cot2 2

’ gy ey g
r It

= e
"
"
.
"
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2sin——-sin——+—
L

i

l‘

! 6 1

: tand = —, tan (90 ~0) = — .
; 618 6 6
| or BT o= A

’ x

|

,'

i
i

1
1(oc+|3+y)=;3-<1f57
:
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At the time of observation the car is gy
n.

26.27 (3) o
The car is moving on the line AB.O i the point of observati \B. So AP = PB

.- minutes earlier it was at A and ten minutes afterwards itis @ /N :
; Also ZPOA = o, ZPOB = 8 and ZNPB = 6. g /
H ¢ P /0 > B il
# —
PB oP
In the AOPB. W = m A " =,.
: VRALEE IS TN "ovauy,
0 . LOP (i) » , ° 7 =)
Y sinB  sin(0—p) S
: PA _ OP ' iy &
in the AOPA, ST AP '3; 26.30 (1
I
g OP o (i) ;
Sina  sin(180 — (o + 6)) :
2o SINO=P)  sin(a+0) .- PA=PB)
From (i) & (ii) SRl (-
; 2
= 2 cos 0 =:sin0 (cotp-cota) = tan 0 = c_om
26.31
2628 (2)
Let the height of tower PQ = h m.
Then  £POQ =30°, ZQOA=a =tan"'—\  /PAQ=0
D)
from the right angled AQAOQ
AQ 1
— =13 . = —_—m =
e AQ 300J§m 150v/2m.
from APQA, tang = QY el
AQ 1502
= h = 1502 . tano . (i) 26.32
from APQO tan ~/POQ = Fa
(o] an = 0a
h
= tan 30° = W
VOA? + AQ? ,
1 h s g

T A /3002 + (15022

= h=150+2
= 150v2 = 1502 -tang
= tang = 1 =  0=45° Y
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m“’? ? z@% (1)
T
1

p+a+c)c—a+b Sy
L e (let)
5 (b + c)?—a? = kbe
i — b2+ c?—a?= (k—2) bc
b?+c?—a® k-2 k-2
= “bo = or cosA=—2—-
1
! -1<cosAs1 = —1sk—_é3$1
= k e [0, 4]
2630 (1) d
in AHBC is we apply Sine-rule, then we get
R
ShB D). 2
m‘ =2R'=> 2R =2R"=> R =R’

- circumradius of AHBC (i.e. R") =R
Similarly we can prove for AHCA and AHAB.

26.31 (1)
f=RcosA,g=RcosB,h=R cosC.

2RsmA 2RsmB 2RsinC

6.32 (4
] () o= BEE
4k BEISkE c = 6k
gAaZ Ap% . OF
c0sB= "5 16
a2 253000
BB A= 2bc T 2x5x6
¢ cosBA=4cos3A—3c:osA
3 27 9_
"21‘3"”'16 4
64
27 36 __—g
- 16 16
t cos3A=—cosB-—cos(n—B)
|  3A+B=n

B | [=! manCE/

‘ ~ing for better tomorrow
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26.33 (4)

DE

" sina ~AP

2A
= DE= ?sinA

_ 24sinA A
" 2RsinA T R
2634 (3) "
A C,, Gand B, are cyclic
BC,. BA =BG . BB,
c 2
S o= (EBB,J.B& ¢ &
B Cc
C_z_gxl(22+22 b2 3
ST O Ik
= c? + b% = 2a2

26.35 (1)
cosB . cosC + sinB . sinC > 1
because sinB . sinC . sin?A is positive and sin?A < 1.
or cos(B-C)>1.
But cos(B—C) > 1. So cos(B - C) = 1. Therefore
B = C and then sinA = 1

A P e
2" B=C 7
26.36 (2)
cotA . cotB. cotC > 0
= cotA > 0, cotB > 0, cotC > 0
because two or more of cotA, cotB, cotC can not be negative at the same time in a triangle

26.37 (4)

OA=0B=rand ZAOB =

1
E.r.r.sin72°=%r2cos18° 5

: / \
area (pentagon) = Erzcos1 8° e
LI
5

area (AAOB) =

AJA, = sec 0

So Ais wrong. & R is correct

Statem

26.39 (3)
Stat
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| 2638
= Statement-1: .= AM > HM
]
[ “_"% 3
» |
—1-+—1-+-1_
" LE TR T
- ' Mty 8 e S
' 8 (1) P CIRE T
i r
Tyt +T.
= -ﬁi—l (correct)
Statement-2 : - if oS Ecos BaecosC
a b ®
CosA  cosB _ _cosC
2RsinA ~ 2RsinB ~ 2RsinC
= cotA=cot B =cot C
= A =B =C = AABC is equilateral
b E0 20,
(Erlorsiliys ol o 'S
- 3cot 2cot 2
A n :
= 3cot? 5] = 3 coft? 5° 3xi3i=19 (correct)
But statement-2 does not explain statement-1
2639 (3) a4
Statement-1 :
. 3 AL 3A = §A =3r
- H.M. of the three ex-radii = 1 0 1 T iR s Al Do s
) ] P I3

= 3 times the inradius
.. statement-1 is true
Statement-2 : - LHS. = r,+r, + 1y

A A . A
“s-a s-b 's-c

{(s - b)(st—c)+(s —a)(s—c)+(s—a)(s —b)i\
=\

(s—a)(s~b)(s—c)
{352 —2s(a +b+c)+ab+bc+ca}
SA

+

safb rbe+ca-s’]
A A
.- RHS.=4R = A
. LH.S.#RH.S. i

- Statement 2 is false.

so JEE (Main) - RRB R

ml:!esonance R e R
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27. Inverse Trigonometric Function ——

271 (3) 1
2Xx—x2=—(x2=2x+ 1)+ 1 =—(x—- 1) +1=
range of 2x—x2 is (— o, 1]
range of sec™' (2x — x?) is (—;— ﬂ] v {0} %
272 (3) :
n 27 .
3n<10<3n+ —
2
sin~! (sin 10) = 3nx - 10 =
3n-10<x?—6x —1+3n = =9F=20 = R
27.
273 (3)
cos™! (LJ *45° = "ﬁ = 150°
\/‘2“ =2 ) CcoSs 2 =
27
27.4 (4)
Clearly, sec (sec'x) is defined as x when x < —1 or x > 1
275 (4)
2+3 W S
Clearly, tan~'2 + tan-'3 = 5 + tan-' = 1 (=1)=qg— — = — : 21
Y, m + tan (1~2(3)] n+tan™! (-1)=n 2 7
27.6 (2
4\?
4 \5
Clearly cos™ 5 ) =tan™ —— tan-! =
5 2
and cot-' (EJ = tan™' (g)
2 3
3 2 2 i+ 2
Now tan-! 4 Ttan 3 =tan™ 43 32 = tan-! i |
1-=x= 6
4 3
{17

ans. is tan tan-' 1—7 =
6 6

An evaluation version of novaPDFE was used to create this PDF file.
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|

I
}
!

y |  o
7.7

27.8

27.9

27.10

27.1

27.12

2713

2714

(3)
Given series = tgn-1 1("\4'1)_—1 o it (X+2)~(x +1) T -
S oy +X(X +1) T4 (x+1)(x2) * oo N terms
e 0G| — tan-! =
= tan-! (x + n)) o ta’;_,: ttan™' (x + 2) —tan"' (x + 1) + ...... n terms
(4)
Given = tan™' 1 + tan-1 Al 1 1
g *tan™ SRENRl n terms
& ¥ 2-1
=tan' 1 + tan- —___ . o 3-2 4-3
< SO : 1+1(2) tan 1+3(2) + tan™' :4(—3)‘ B o n terms
3) BNE2 = Hantilut tany'a/— tan=12 + tan=4 = tan='a) Fetmes n terms = tan'n
) B RE o 2 2
9, 208TX, = sin™! E = sin-'x = S
(1)
Clearly x = — 1
cosec!(—1) = — ~
(=) >
(1)
Clearly, sin™' (sin x) = sin"' si -2z
early, sin™' (sin x) = sin™' sin (x — 2rt) where x — 2% € 2’2
sin~' (sin x) = x — 2m.
()
T
2tan™' x + 2 =7
tan-'x = Z
4
= x=1
(1)
v s = iRt = l[_ h)
Clearly sin'x = sin™'y = sin™'z = 2 (eac
x=y=z=1
(3)
1 1 X%+

and cos tan™

1 =
sin cot™'x = 2. . x2 +2
V1+x? 1+x ‘F+ 12

1+ X

s JEE Main)-RRB &
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27.15 (2)

- €
4 4 3 )

in-1 — = -1 _[1— = = ==

sin™ 5 = cos (SJ cos 5 _

4
&) Gt i S
given expression = cos (cos 1§+°°s ?3_) =578 6

2716 (2)

T 5
cos™' (cos x) = x as x e 2 T

sin~' (sin x) = — x
3 = sin(=1) =~ &
given expression = sin™' [cos (x + n — x)] = sin™' (cos 71) = Sin ( 2
2717 (1)

2

; : 2 2 -
Given expression = tan-'2 + tan-' 9t tan-' 25t tan 49 +........
2 2 2 2n—(2n-2)

@n—12 = 4n? —ans1 _ 1+4n(n-1) _ 1+2n(2n-2)

T =tan”'2n-tan-' (2n -2 _

» sum of series = tan)"2 —tan™' 0 + tan"' 4 —tan~'2 + tan"'6 —tan~'4 + ... upto n terms
=tan-'2n

27.22
General term =

27.18 (3)

£+lcos"x ey 2 A ) 0
tan a5 2 2 / X7

1 3
iet 0= 2 cos' x 20 ¢€[0, n] - {E}

= (£+0 +tan| Z -0 o5
= tan 4 4

1+tan0 1-tand _,[1+tan’0
" 1—tan0 1+tano 1—tan20

2 2 2

" c0s20 coscos™'x x

27.24

27.2
2719 (4)

tan-! ix—1 = 40 X¢0
X

taking tan on both side 27.:
= tan 4° :

Vi+x2 =1+ xtan 4°

1+ x2=2xtan 4° + 1 + x2 tan? 4°
2tan4°

1-tan?4
Ans. x=tang°

s ]

since x £ 0
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S R

20 @

27,21

2022

27.23

27.24

27.25

27.26

n 7w
-y — EP I_'|- E
e ®'<—<cotz
= n < V3 neN |, " =5

max

(2)
3sin20
e (___E‘__J _n

5+ 4cos20 )

Taking sin on both side
_3sin20
54400820 |
38in20 = 5 + 4 cos260

6tan® 1—-tan?0
1+tanze > 1+tan26)
tan?0 — 6 tand + 9 =0
tan0 = 3

(3)

5 2
R 1
\/1 -2 [l{x cos cosT' 2 Jrsianin‘1 ; ]} =
VA + x? 1+ x

X

1
2 2 |2
1
= (il E + 2] =1
s i@

= \/;:L—x? x  Hence (3)is correct.

(1)
' 1
Clearlyoa =2, =— 2

(2)
X+y+Z-X2Z_
tan(tan~'x + tan'y + tan-'z) = 1= (xy + yZ +2X)

4 .

gaiﬂ (sec™' 2) * cot? (cosec™ 3)
tan? (tan™' 4/3 ) *+ cot* (cot™ J8)
3+8=11

(2) ,
Using properties

1: a X
tan=! x + cot”' X = 5 = % b
statement-1 is true
m
(55 m

s
m e 1 =t
= tan™! _h_ earnl tan n 4

n
m . e
tan™ (—n—] + tan™' 1+_l:']_\

Resomance”——
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28. STATISTICS

281 (3
Mode of the data is 8 as it is repeated maximum number of times.

@
Corrected " x =40 x 200 ~ 50 + 40 = 7990

7990
corrected x = 200 = 39.95

Incorrect Z x2 = n(c? + x2 ) = 200 (52 + 40%) = 365000

correct 3 x = 3650002500 + 1600 = 364100

_ [364100 5
corrected o = —2—06——(39.95)2 = ,/(1820.5 - 1596)
= 2245
=14.98
283 (1)
28
Zn n i
e Cr n—1
- n C~1 n—1
A = ; Teron 3
r=0
28
n
Zrz."C, ok
)= f-on = ZTZ{r(r—1)+r}."Cr
n r=0
2
r=0
2

i ;
- [n.(n-1).2"2 1 n.2""

_n(n-1) n
4 '3
Now variance y

o

By = (")

_n-1 n (g)z_
4 oN(2) 8

BN

ENResonance
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\ental property.
o a2 m@“ 5

ted mean =

20
/{F 228 P oseona xrm—@

ained from 3 subjects out of 300
0 = Z\—/‘.{o} 1
f another subject is added, then the m

240 :
Minimum average e marks = —; "'5@@%0

vll
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4 (12+22+ . +n?)=4.

e t2n0r2(1+2+ ... +n)=n(n+ 1)
. 72 y y _. 4n+2-3
variance = g (n + 1) (2!1 + 1)_(n + 1)2 = (n+1)(4r‘12

Statement-1 is false
Statement-2 is true

s v e Pr bl
oy R
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p: We control population, q : we prosper

. wehavep=q

Its negation.is ~ (p = q) i.e. pPA~q.

_i.e. we control population but we do not prosper.

292 (2 /
(p=q) A (9 = p) means ({=) p < q

293 (4
Obiviously ~p q
=~(@-p)
294 (2

P = qis logically equivalent to ~ G = ~[9)
(P> q) o (~g = ~p)isa tatutology but not a contradiction
(p:_> q9) © (~q = ~p)isa tatutology

295 () :
(pvq)A~p=(pA~p)V(qA~p)=fV(qA~p)=QA~p=~P"q
296 (1) -
p : Mumbai is in England
q:2+2=5

If p, then q = P>q = F>F = i
29.7 (1)
~(P>a)=(pAa~q)

29.8 (1)
Converse of p — gisq- p.

299 (4 ;
Contrapositive of p—qis~ q— ~p.

29.10 (1)
Converse of p — qisq—p.

29.11 (1)
p—>(q—>_r)s~pv(q—>r)s~pv(~qvr)sf(~DV(~q)Jer~(pAq)vrs
: given statement is g tautology.
29.12 (2)
Let p : Paris is in France, q : London is in England
we have p Aq '
Its negation is ~ (pAQ) =~ pv~gq
ie. Paris is not in France or London is not in England,

An evaluation version of novaPDF was use(_j to crea_lte thi_s PDF file. =
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(pAQ)=>p

I

T
-\T\
$

\
(PAQ)=pisa tautology. -

’.n
'ﬂ/"" M| |a
—n/

29.14 (2)

(PAQ)A(qAT)is true m

eans
= P, a. r are all true, PAQ, gArare both true.

2015 (1)

Correct results is (~pv~ Q)= (ra )

S

So, ~(PAQ)=(ras).

29.16 (1)

~(P=3)=(PA~q)v(~pagq)

2917 (2)
Interchange v, Aand t, f

S A S A S —> S IS a tautOIOG m
1 2 3 y eans W'leﬂ 81 5 SZ . S3 are all trlle, ‘hen S is true. So argument is

valid.

29.18 (1)
p : it is a good watch

q : itis a Titan watch

L P ] q I p—q Sy S, S
L i [ F [ & F F T
e T T F
T | T BT i T T
[ F | F T il F E

AsS, :T, S,: T % S:Tsoinvalid argument.

B2

P>09)>r=(~pvg) »r=~(~pva)vr=(pa~-qg)vr
“Sdua'z(PV"'q)Ar:(q—)p)Ar.
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=

- a »
e T ‘Contrapositive ofp— qis ~ q—~p.
29.23 (3)

Negation of 7> g s 7 js not greater than 9.

25.24 (1)

Eitherx>1orx<1 = X ;

2925 (3) :

pe~a)| ~(pe~q)
F T E
T F §
i B
E T i
f :;'
I 29.26 (4) ;
(1) 2+2=5"s false
| (2) “‘Sunis a star” is scientific truth
'f (3) v “There are 40 days in a month” is always false
{ Hence (4) is correct answer.
29.27 (4)
Negation of p means not happening of p.
; 29.28 (1)
f If p, then g
= g is necessary for p and P is sufficient for q.
29.30 (2)
Since ~r s true, therefore, r is false, !
Again q - ris true and r js false, therefore. q has to be falge. 2

(*+ Atrue statement cannot lead to

a false statement)
Further p — q is true and q is false,

therefore, pis also false,

luation version of novaPL | ate this PDF file.
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2931 (3) '
iTht:u statements given in (1), (2) and (4) are logical statements. The statement (1) s false, (2) is false and (4)
s true.

The sentence in (3) is not logically true or false. Manisha may look beautiful to some persons and may not
look beautiful to others.

2932 (4)

p—>(~pvaq)
i

F
T
T

. Ifp - (~pvq)is false pis true and q is false
29.33 (1)
Statement-2 is correct definition of inclusive OR.

29.34 (4)
(PA~q)vg=(pvg)A(-qvq)=(pvg)At=pvq
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 Solutions——

_ - b
SOLUTION TO PART TEST-1 TOPIC : COORDINATE GEOMETRY-2D (XI) -
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N A nswers o Em
i
¥ 5 S @ 3 @ 4 @ 5. @)y " s oy el Y
’ : L @ 1 @ W @ 12 @ 1SR @)
: 15. @) 16. @ 17. @) 18. (1) 19. (4) 20. (1) 2. (3
5 220 (2) 23, % /(@) 2. (3 25. (3 26. (1) 27, ) 28. @
3 2O (@) 3. 1 @)
3 SOLUTIONS
: 1. Orthocentre of the triangle is the point of intersection of th'e lines
_ x+y—1=Oandx—y+3=0
5 ie. (1,2
) 2. xcosotysine=p = x cos 15° + y sin 15° =4
; («/§+1 «/5—1
"; = X 2J§ +y 2ﬁ =4 = (ﬁ+1)x+(«/§-1)y=8~/§
> 3. Equation of the pair of st. line is
~ 5 ~ b
4 XZ + _X_ S (X_ﬁj - O
£ 4 (©
4C2x2 + C2 y2 — 4(y? + 9x2 —6xy) =0
A since the lines are perpendicular {0 each other
5 5c2—4—-36=0i.e. c2=8
i sum of the values of cis 0
&
33 : ; o
4. The point | 3+—= —-—j does not satisfy the given circle in (1) and (3).
f e ( 22
i fa 8 )
: The centre of the circle given inBis {f ’FJ which does not lie on x —y = 3.
- V2 2
%
< 2 2
3 3 O
From option (4) ; 3+—-3 +(—-—0] =—+— =9
g ption (4) [ = ) 5 —+ >
T
% Z center (2, 4), radius =4
® Image of (2, 4)iny =X is (4, 2)
& .. equation of image is (x—47+(y 2y =16
¢ =5 x2+y2—8x—4y+4=0
] 2 2
* , X% 4
£ 6. The x coordinate of P on the hyperbola 69 1is 8.
:
2 nance
4 gg%gb&mr fomorTow -
" 4
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Wdat-5>0 = a >*/g
is major axis

1

= é:é (...1 5) ........
by (i) ~ (i)
= ae(V55)

y?—4y=8x -2
y2—4y+4=8x+2

1
(y—2)==8(x+z)
Y2 = 8X

where X=x+::—

Y=y-2

forY?=8X,a=2 S

L=4acosecze=4)<2xcosecz'15°=—8———= = =32(2+,3)
5 ‘[5_1J2 4—2-\/-3_

2.2

b b
-—-xa,_-‘[ y
B(0,b)

—ae

b?= a%?

a2 (1-¢?) = a%e?

Be= | S§(-26,0) [0 S@e.0) />~
| e

e=—=

V2

Other asymptote will be perpendicular to 3x-4y-6=0

 Letitis 4x+3y-2=0
- ltwill pass through point of intersection (i.e. centre) of x—y - 1 = g and 3x -4y — g
=3) Y il

which is (-2, -3
17

’

S
— =S e
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@
3
?
'f
i

e e T

S e

e X

o

ARG e U e o

e B

g SR TSR Y

¥

- Solutions—
(2,3)=>3x+2y=0
=> pair of angular bisectors
(2x -3y —13) (3x +2y) =0
6(x? — y?) — 5xy — 39x — 26y = 0
compare with
h(x? — y2) — (a — b)xy — [4h + 3(a — b)Ix — [6h + 2(x — b)y] -5h +6(a—b) =0
=>h=6,(a-b)=5

2Jh?-ab _

t = =2 == =
A0 a+b
4(h?—ab) = (a + b)?

4[h?—ab) = (a—Db)? + 4ab
119

8ab = 4h?—(a—Db)>=36 x4 —-25 = 8ab=119 > ab = 3

12, solving 2x + y =0 and x—y=3,wegetA=(1,-2)
Blieson2x +y=0

Let B = (a0, — 2at)
Cliesonx—y=3
LetC=(B,p—3)
SA = SB

(2—1)2+(3+2)2=(2—0t)2+(3+20:)2
502+ 8a—13=0

a=1 ora=-13/5

If o =1 ,B_(1,——2)=A

% @Al

o=-13/5

_ (=8 29]
BE§ish ' 5
SC? = SA?

(-2 +(B-6)=@2-17+@+2)
2p2— 16 +14=0

p=1or7
ifp=1,c=(1,-2)=A
Bt
BT thenc = (7, 4)
5 5
Equation of BC = 55— = 713 -
GG
5y-26 _ 5x +13
6  -—48
x + 8y =39
comparing with X +py =4
p=8, q=39
pq =312

13. x = 0 is a tangent
Line through origin is y —MmMXx = 0

Applying the condition of tangency (P = 9)

Resonance’
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e .
£ . : a
14.  common chord x = 5

?l".lilﬁﬁiégeniz‘ng 1x% + y2— 8(2x/a)? = 0
coeff. of x? + coeff. of y2 = 0

1‘..':'3'?2_...1:0 =>a’=16 =a=+4
a

(x-y+2)(x +y-6)=0
X —y2—4x+8y-12=0

IX+y X +y Ix+y 2 £
X2 —yZ - ——= || = 1A =0
e e S RLIE SRICS

coefficient of x* + coefficient of y? = 0
122 +12¢-12=0
£+i-1=0

Sum of values of ¢ = -1

Since reflection of the orthocentre of AABC in base BC will always lie on the circumcircle of the triangle ABC,

=

therefore coordinate of a point lying on the circumstance is (1 .24 2;) = (=3, -3) and coordinates of

4

the circumcentre is (2, d)
.. Radius of the circumcircle of AABC s -

= JB+22+ = 5

- since ZAOB = 45°
e N ZCOA=22Y°
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Solutions s JEE (Maio)-RRB 2
} o5 ; arAPTN 91
3 18. Here e = 5 andgiven Jr5esr = )
- i 2
[ = asec-ae“cos6 _ 91
1 2ae 90
) 3 = 50 secb — 18 cos = 91
¢
= cose=% sin0=—J§-
4 !

= APSS' = % x6 x4 xizg- = 6\/5 sq. units

> 18. The tangents and normal form arectangle
hence tangents meet on the directrix.
(y—2)2 = 2(x+2) vertex (-2, 2)
; Directrix x = —2
3
B C
20. — . — =
0 4tan 2 tan 2 1
(s-c)(s-a) (s—a)(s=b) _ 1
s(s-b) s(s—c) 4
[ s-a 1 2s—-a - 2
e e a3
5
. :>b+c=§’<6=10 (- a=BC=6)
ABC, ‘
] P 3
es of ¥ 21. The equation represents the parallel lines x—y + 1 =0, 2x—2y—1 = 0. The distance between them is Z—JE
3 2_ac
. The distance between the parallel lines is 2 9
: a(a+b)
} 22, xy—3x—4y+8=0 = (x-4)(y—-3)=4
‘ which is a rectangular hyperbola of the type xy = ¢?
L Cc=2
: La=b=cy2 =242
s b2
A

-, length of latus rectum = s =2a(::

/_J\V
2 23, 4xi+Bx+9y?—36y=—4

‘\(—1‘2) ,2) &2
4(x2 + 2x + 1) + 9(y? — 4y + 4) = 36 |

N Resonance®
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Sl o B
legative ie. — e O

~ preductofroots = < 5 g

ie.ac>0

 from (i and iy,

b, ¢ are of the szime signand a0, b= 0, c#0

' Qs 3)
60

P(2,1)

Siope of AQ = ~ Slope of AP

o= 8+va®i4 ol a—+/a? 14 :
%) ) 2

P
Equation of family of circles through Aand B is

(X=a)(x—B)+y2+ 2y =0

As it passes through C(0, =il)
aB+1-2=0 (Butap =~1)
=0
N, Equation of circle through A, B and G is
| . x=a)x=p)+y2=0
It cuts the y-axis when x =
¥ =1 = y=1 or—1
Hence t=1 Ans.

L]

0,80 of +y2=0 (put ap =—1)

2% Given 122 7xy— 12425+ gg y—150=0

Here  abc + 2fgh — a2 bg?—ch?=12 . (~12) (

| (-5 S0P
~12) (7) — (~150) (7) =0

e Itrepresent g pair of straight lines

— SN
-150) + 2.45 (7 4

the equations are consistent

L TR

i file.
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! Solutions
i

(a+1)® (a+2)° —(a+3)?

: @+1) (@+2) -(a+3)|=0
l 1 . »

? Putu=(a+1),v=a+2,w=a+3

U=vE=q,vews= —1,w-u=2
! U+V+w=3a+6

U-v)(v—w) (w—u)(u+v+w)=0
(=1)(-1)(2) (3a +6)=0
iie. a=-2
29. Focus (2, 3)
Directrix 3x +4y—1=0

6+12-1 34
LIR=2 5 l =5
30. ax sec 0 — by cosec 0 = a%e?
¢ X +my =1
asec0 -bcosech 5y
= = a’e
(4 m
. _b
cos 6 = e sin6 =— RZEo
1 b>

+
a%e*r?  a‘e’m?

~ An evaluation version of novaPDFE was used to create this PDF file.
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@

a% b carein HP = b2 =

= b*a?+c?)—2a2c2=

b?[(c + a)?~ 2ca) — 2a2c2=¢

= b?[4b? - 2ca) — 2a2c2 = @ by using (i)

(b?—ca) (2b2+ca)=0 . pr=ca —cz—a

1

2 Letrootofax2+bx+c=0beoc,ﬁ
Roots of 2x2+ 8x + 2 = 0 area—1,8-1
Lety=x+1 - the second equation becomes
2(y—1P+8(y—1)+2=0
= y2+2y—-2=0
The roots of this equation are
(a—1)+1=¢q and (B-1)+1=p
This equation in variable x is X2+ 2x—-2=0
This equation is same as ax’+bx+c=0

a b c
7—5-3 = b=2a, b=-¢ , C=-=2a
S b+c=0

also c+a=22+(—b)=—

N| o

3. a+tf=—p aB=q
= 2
a4+azﬁz +ﬁ4= ((x2+ ﬁz)z_a2ﬁ2= (pz__?_q)z_qz -
=(p*~q) (p*-3q)

4. Ixz—x+1l=lx2—2x+3]

2
= /(x—zl) +4§/=l(x—1)2+2]

2
3)+3 weere

= =9
m+n ma +nb
2 vab = m+n

-~ (m+n) b =ma+np

Fmy

.
- D s ,
Rl =
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T E@‘ B (i)
ey (i)
~ The sequence of squares of terms is a?, a’r2, @, .....

_ 2 1 10
from (i) , (i) (3(1-r))? = -9-(1—2'—) = g g

- a=3(1 —r)=3(1“%) =2

The sequence of cubes of terms is a°, ar®, ar’, .....

3 a’ 2° 108

'15 sam = 1_r3 = 1 3 __ﬁ-
’ ~(3)
¥
7 b>0andbx2 +y(a+c)’ +4b> x + (a+c)=0V x eR
\ = (D=0
; = (a+cp+4b’—4b(a+c)<0 ;
A — (a+c-2bP<0 = a+c—2b=0
' = a, b, carein AP
!
ks

SNIPRCE2-3 >3z |z -3
—|z[-3]z| -350

3+421
-F 0<|Z|S——2——

9. [z-2i|=242 isacircle
P(z)
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= lies in 11T quadrant if X2 —y2 < 0 and —2xy <0

—2xy <0 §

(x+y)(x-y)<0 <0)

x<0,y<0 =
DI (R RS IOR=SXHEY

alsox’-y?<0 >
Ifx-y>0 =

v

s lies in III quadrant if y <x <0

zZ=re™ = z2=r2 g2 = 2

11.
Re z2=0

12. XX—(mM+1)x+m+4=0
since roots are real, we have
((m +1))2-4.1.(m+4)>0 ¢
> m?’-2m-15>20 = (m+3)(m-5)=0
t be negative
t 18

m<-3 orm>5 ... 1) = mus
Since both roots negative then their product must be positive & sum

i.e.otp<0=>m+1<0 = m<-1and q
i

combing (1) and (2) —4<m<-3

13.  x*—1=0 (neN)
x—1=0 = x*=1=cos0 + isin0

2rn isin 2re
X = cos— + isin—
2n 2n

m ..
=cos— tisin— ,r=0, 1, .......
n n

x will be real only when sin rn_n =0

rn ;
or —=mmn or r =mn = a multiple of n

Butr=0, 1, ... 2n -1

r=0,n
Equation x** — 1 = 0 has only real roots 1, — 1

14. Itis not an AP or GP or HP
Itis an AGP
3, (3+d)r, (3+2d)r?, (3+3d), .....
(B+d)r=-=1,(3+2d)r2=-1
Eliminate r, (3 +d)?=-(3 + 2d)
SR CI=I— 2 ni=

d?+8d+12=0
: d=-6,r=1/3
The next term = (3 + 3d)r* = 3, - 5/9

15.  The centres of circles are —a and - ¢ and radii vyaa-b and Jee—d *

The circles cut orthogonally
~|c-af=(c-a)(c-a)=aa-b+cc -d
= Ca+ca=b+d
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~ Solutions

Re (ac) = %(b+d)

1 Jn 3/_;;\/;;
il

49 o+ T nin+1) n

S T S W
:E(nu)s/ﬁ‘”% n 5‘*§J;n_1

o

<O 1 1
= e R = B
g;(nn)ﬁ é( A Jﬁ)
»+ sum of the cofficient of equation a(b — c)x? + b(c —a)x + c(a—b) =0 in zero

. roots are 1 & S(@=b)
a(b-c)

17.

If 1'is also root of px? + qx +r =0then p+q+r=0
:>p3+q3+r3=3pqr

18.  Given G.P.a(y’~dy+5)+a+ ——— +——° +

y'-4y+5 (y*-4y+5)’

Sum of G.P. is finite if common ratio | r | < 1
[y=2P+1]|>1 = y=2
= x*—6x+11%2
= =Y

19. If equation has exactly one root between 1 and 2 than -
f(1).f(2) <0 = (e°—e®+e®—1) (4e°—2e¥ +e"-1)<0

(26°— e? — 1) (5e°—2e* —1) <0
[ — 1]2 [2e%° - 56® + 1] < 0

5—1/ﬁ, Iogs+\/ﬁ]
4 4

= 0e (Iog

20. Radius of smallest circle r= CP -5
Radius of largest circle R = CP + 5

hence difference = 10
P(a, b)

21, x<=0

s

=

Resonance®

!  Educating for better tomorrow
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~ Solutions

31
(,+_1] 1
N X0 =10,

1/x
= (x+ 1) —x31 =0

26.

= 3'C0X3' + 31C x30+ 31C_x29 +
1 2
31 30 4 31~ 429
= C, X%+ 31C x?8 +
30

1
Now, 'Z o —1 = Sum of roots of equation (1)
—1 %i

...... + 3’031 =
g (1)

31
c
= —= 5

31
Let acand B be the roots of x2—ax + b = 0
a+B=aap=b
Je=Bl<c= (a-pp<c?
(0 + By —4aB < 2
a?—c2<4b

27.

1
Z(a’-—cz)<b (1)
The roots are rea| | .
A>0
a?—4b>0= a2 > 4p
2
a
b< T (2)
From (1) & (2)
1 2
Z(az—cz)<bs a?
/ | ‘ 29
23. Let the numbers be o, ar, or?
(1 +r+r2) =ka

" , b kb Ut (72 e

S e

b ({+r?)? -2

:?(az-b)rz—(a2+b)r+(az—b)=0

;s(::il ;;2 ﬁ i (C; zbi‘tb?z'i % v;t; c\;v:aﬂz giett) r> =O1 which is not possible i
a’+b b

:m >2anda2s>p

_ =

:>a2+b>2(a2-b)anda2>b:>az<3b az>b:>1<a2 3
) T A
b

24, b+c,c+a,a+bareinH.P.

o 2(b+c)(a+b) i
2b+a+c »
= a%c?=2p2
Now Ifa, b, ¢ are in GP = p2=
Slatte2=0a, (a-c)2=0ai> asp=
Hence AABC is equilatral A

nance®

" better tomorrow
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25. Given expression = x? {"C_— G, s +(=1)""C } ~ 2x {c,-2 "G b e + (~1)' n"C }
+ 1:1«(_';1 D2 nc2 Gand A (_1 )n-1 "C"I‘Iz} = x? f n

2

"
26,  (3-20"7=3w (1 g 2_"] :
3

§
i3

For expansion to be valid 0 < | N e (__3_ Q) B0
« 3 P2
4 3 3 )

= Q === = =

20 : 2
4a+6b=3

21 0+1+3+5+7=16
F_Of a f\ymber to be divisible by 6, it has to be divisible by both 2 and 3. He!
divisibility by 2.
Hence digits can be (0,3,5,7) or (0,1, 3,5)

~  [[E[0] =3

[35]0] = !

28. 2¢ when divided by 4 the remainder is 0 or 2
32 when divided by 4 the remainder is 3 or 1
5¢when divided by 4 the remainder is 1
% 2¢ + 39 + 57 s divisible by 4
if the combinations for the remainder are ©), 3 18 2 U5
number of ways for the first set = 5 % 5x 10 = 250
number of ways for the second set = 5x5x 10 =250

total number of ways = 500

nce ‘0’ has to be included for

29. r = 4R sin A/2 sin B/2 sin C/2
(1) R = 2r rational

A 343r2

(2) i Sy = 3J§r—2J§r = 3r|‘ rational
(3) A= {3— (243 r?=34/3 r* irrational
r
30°
[3r

(4) Perimeter 2S5 = 6 J/3 r which is not rational

30. X XKy XKy = 2:5.74
10 x 7 % 7 — 3 ways
14 x 5 x 7 — 6 ways
35 x 2 x 7 — 6 ways
% 5 x 49 — 6 ways
Total number of ways = 21

for better tomorrow
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WSl el s i
' .2 & TRIGONO
' SOLUTION TO PART TEST-3 TOPIC : ALEE_B__;RA_‘\_E,_,, : .

1

A nswers PR g
. ; 6) 6. (1) . @)
: 13 2 14. (@3

1. @ 2 (3 @y @ s 3)
8. (M o 3) 10N @) I (3) :; gg 20, @ 21 o)
15. (1) 16. (2 17NN (2) 18. (3 ;

@ 2 @ 2 @SS

2. (2 23 (1) 24. (4 25
2. (1) 30 (@

SOLUTIONS

1. £, and ¢, are two intersecting railway lines
In AABC,
by m — n theorem, we have (x + x)cot0 = x cotp — xcota
= 2cot0 = cotp — cota

B
tan0 = tan 2 _
T -
S 0=nm+——
nr > o | !

Given equation can be written as
tan6 + tan46 = —tan76 (1-tano tan40)
= —tan70 = tan (6 + 40)

= tan 56 = tan (-76)

50 = nr + (- 70)
© 120 =nn
nm
S 0= E, nelZz
AM
== =tan o ; MB = AM coto c
MB . D
AM Y
W=cota:MC =AM tano ,
(MB +MC) = AM (cotor + tanc) =
O\ 5 i
1 A . |
> =2=q=15° §
sin2a. B

40m|

Q

X A 40
Let breadth of the river be x m

PQ
= o —_ =
20+ x tan 30° and = tan 60°
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Solutions

x=20m

';
!
'y

4 i choose k (0 <k < n) identical objects, then we must choose (n —k) distinct object. This can be done in
#n*1C,, _ ways.Thus, the required number of ways.

n
22 1
" N+ Cn-k < 2“”C + 20+ ol + 2n+ic = 92n.
— n =17 T 0

(4)

3)
2) S The required number of ways
the number of ways in which 8 girls can sit — the number of ways in which two sisters are together

4 .

; ; = [8-2|7 =30240
We first arrange the m men . This can be done is m ways. After m men have taken their seats, the women
' must chose w seats out of (m + 1) seats marked with X below.

XF|v1 XM XMX ..... XMX

m+n
They can choose w seats in ™1C, ways and take their seats in | W ways.

Thus, the required numbers of arrangements is

m m+1
[m (e, )[w - %’%

9. Multiplying nonvector and Denominator of E by 1—x we have

(1=x)

E= 1—x)+ )1+ x2) == ——(1+x2")

)-1

=(1-x) (1-x*"

= (1 _x) (1+x2m.1 +x2m‘2 )

coefficient of sz” is .

10. i = nCr (_1)r x3n—5r

+1
Forx5 3n-5r=5
- _38n-5
ST B
:3n—5r=10

3n-10
ol S = q (say)

= P (say)

and for x'°

Note p—q = 1 we have

B ipanc, (1 =0

B e (IR £7C, (1) =0
"Cp="Cp_1

—n-p=p-—1
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=>1=(a,-a,+a, - )+i(ag—a, +
equating the real part we get
ao—az+a4—a6+-—-+a96=1

12. sum of given series j
n 1
= D (ar+)C, |
r=0 |
)
n n |
= 42!’0, + Zcr f
r=0 r=0
19.
- 1
:4[121 s Cr—1 +2n 20.
r=
=4n 271 + 2n
=2"(1 + 2n)
13. Let MP be the light house and A,B be the two stations, then i .
a=AB=AM + MB 27N
a_AvM M8
AT T 4
2 = ot +cotp = h = ———— £ :
Rl iico = ~ coto +cotp A M B 21
14. tan30 tan26 = 1
= c0s360 cos26 — sin 36 sin26 = 0
= c0s50 = 0, cos30 # 0, cos20 = 0
20, 30, # an odd multiple of =
2
22.
=0=(2n+1) % where 2n +1 %5k, k e I
23

(v If 2n + 1is divided by 5, then (2n + 1) % is an odd multiple of % for which tan36 is n to defined.)

X X
15. X2y = =7 = tan™! > tan-ly 24
Vi-x2 diox2 -
= sin~'x > tan”'y

S R R ES
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;

18.
19.

20.

24

23.

24.

DENGTAH 5P 2P Y, 3T (6T
Properdivisors = (p+q+ 1) (Q+r+1)(r+1)-2

BE T %~ Gy el

I'IC4 a""“CS_b=0

S Ll e
B NG, n—Sl-stn i ST
Tfﬂ = 600cr (71/3)600—r (5112)r
N J
r is multiple r is multiple
of of
3 2
= multiple of 6 =0, 6, 12......... 600
101 values
putn=1,2, 3........ Itis true foralln € N
A=n—-(B+C)
e tanB +tanC Stat o
anA = tanBtanC — 1 ~(Statement2)
A is obtuse
tanA <0
= tanB tanC—1<0 [B & C acute]

tanB tanC < 1

2

BRI (e —a)f (s-b) oyl
e YT T
AR 2 A2

a2 +b? +c?

4s2 —2s (a+b+c)+a’ Al @
= A2 =
n=2

A2
o : : k1
Number of terms In binomial expension " 'C, 4

2 2 2 2
a“ + b +C 28 a = . 012
— 8[——2R} 8[sin 90°]

Statement 1:- ————é—z'—_ = R2 =
=8 [A=90°]
product of altitudes P = h sin B sin A
Also h cot A+ hcotB = 1
= hsin(A+B)=sinAsinB .
) n t4 . .
= P = h? sin (A + B) this is maximum when A + B = 2 i.e. when Ais right angled.
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sec’0 =sec?0 _, +4 +4 cos?6,

i 0<4cos?0 _, <4

' 4 +sec’ 0, <sec29 <8 +sec’0
4n<sec20 <8n- 4

2.n <|seco,|< Bn-4
nN=4 4<|sech, <27 <6
n=5 2J§<]sec05|<6 ".

2 A
COS“ — o
26. P - s-a)
a abc
2 A I
' ZCOS E- ’ $2
a abc
t
27. ot = anf  1- 3tan?6

tan30 3-tan?0

3y—1 1
= ERHS y=g ~U = ye =S I0E,c)

X
w3 o (3]0
= B N G
cose—2.3— 1_T 1?

i.e. xy—60039=\/4_x2 \/g_yz
g X2 — 12 xy cos 6 + 4y2 = 36 sin2 § < 36

29 Given expression coss_COSG_“ 12” 247r
’ P 17 c0s <= cos “—
i A sinf 3 3%
_ S'"(W)_ 1 T
B Ga= 6 3r "7
2 sin( f;) 6 smF

30. Though P(n) = P(n + 1) for allneN
to be true.

R’ nance®

Ed"“fﬁ"ﬂ for better tomorrow

yet nothing can be said about truth of P(n)in general as P(1)is not given
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‘Solutions—

SOLUTION TO PART TEST-4 TOPIC : DIFFERENTIAL CALCULUS (XII)

: e
! A nswers cmm
. oy + 2. @HIE 3! 4 A4 4 5. (1)
i 8. 4) 9. (S)F 10! 4 1. ({Ennt2s (2)
15. (2) 16 by s (2) 18 4 19 3)
22, (2) 2s. (1) 24 (1) 25 (2)  26. (1)
29. (2) 30 (1)
SOLUTIONS
1 f(x) = cos 8 {x} = cos (8n x — 8 [x]) = cos 8 x. Its period is 7.
Period of sin 2nx cosec2nx is %
) ; ol
period of f(x) is >
1
2 m is discontinuous at x = — 1, 1
and tanx is continuous at x =-1, 1
= f(x) is discontinuous atx =—1, 1
B . : T T
Also tanx is discontinuous at x = 2%
e . R b
and I)(I_1|scont|nuousa X==2. 5
T T
= f(x) is discontinuous at x = =5 %
Hence f (x) is discontinuous at four points.
3. (x2 —3x — 10) (log? (x=3))=0
x—3>0 & (x2—3x—10)20 or x=4
= A= T (i) X € (—0, =2] U [5, ») {4}
% = 4 also element of domain ... (iii)
Common part of (i), (ii) & (iii) x € [5, 00) L {4}
4. Atx =2
_ Lt q2-hy2-(2-h)-0
L.HD= PN o
2N
B it y2-h -‘/—g—form]
b 01ty 0
= pot finite.
5. x5+ 2x3+2x=-5
X+23+2x+5=0
wegetx=-1
= f(g(x)) =X

Since fog(x) = X

6. (2) T (1)
13. 4) 14. (3)
20. (3) 21, (4)
27. 28 (4)
..... (i)

: { g i [ ®
& .14 umgesgﬁﬂn?&'&ﬁ
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*= 1ipg

Y =xand y = sin x intersect at only one point (0, 0)
= AN B is singleton set

8 n(AUB)=n(A) + n(B) ~ n(AnB) = 12 + 9 - 4 = 17
Now, n((AUB)®) = n(U) —n(AUB) =20 - 17 = 3.

9: Obviously (3)

10. Let f(x) be periodic with period A, A >0
o f(x + 4) = f(x)
= €0s (cos(x + 1)) + cos (sin(x + A)) + sin(4(x + 1))
= cos(cosx) + cos(sinx) + sin 4x
putx =0
€Os (Cos A) + cos (sin)) + sin 41 = cos1 + cos 0 + sin 0

.. T T T
= cos (S'“EJ + cos(COSE) +sin2n = A= —

2
11. 0<{x}<1
O<efx}<e
mO<¢n(e{x})</ne
—0 < /(n (ef{x}) < 1
1 : 1 1
=S tnefxp <0 and 1< o oy = "

12. Lim ( 1 + - + T :
noe { log, 2.log, 4 log, 4.log, 8 log, 2" . log, 2"

: 1 1 1 1 1 1 "
Lim - + —_—— |+ = il v
noe l0g, 2 ((logx 2 log, 4) (logx 4 log, 8] S (ng 2" |og, 2" D - |

= Li o g 2 Imj
= log,2 (log,2 log 2" ) = log; x | 5
13.  RHL ="M (@s_1)=0 .

3
= f(3)=0 = [—]=0 = 05;<1 = 0i<3i<ial =51 i

Also LH.L. =0 = x'i";. [2—] =0
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; Solutions
}

¢ T

4 X — 2 then tan-' tanx=x

14. As

lim -
e tanx —sinx
X—== 2
2 \tanx+cos®(tanx)

lim =
A = sinx (1-cos x)
£= NEE . 2
2 SIN X + COs x.cos “(tan x)
. answeris (x —1)2=0

15; f(x) =3 (x =3)2
for max. or min. f/(x) =0
=>x=3 fx)=6(x~-3)
=f"3)=0
since , " (x) = 0
hence f(x) neither max. nor min. at x = 3

16. ForreservourA,
dVp
dt = k1 VA
dV
= Ve k1 dt =
initially t = 0, V, =V,
InV,,=c ] =
| [ Y ] k
NV || =l =
= Voa 1
For reservoir B,
{
dVg l
o ot

Similarly V, = V,, e
Given thatatt =0, V,, =2V,

3
Att=1hr, V,= 5V,

3 £
= Von oR= 2 Vog € 2
3
= OV eseis = 2 Vien &7
(ky=kz) _ 4
= e =i
3

, After time t: V, =V,
: = Ve e Vs €7
2V A = e

2= e(ki‘kz)t
ln 2 = (k1 - kz)t

Uy U

X = —2- tan-‘(tanx) n=x and sin(n — x) = sinx
: sinx (1—cosx)

£= x>7 Y cosxtanx +cos?(tan2)

=RE=m

= £”(x) = 6(x — 3)
= f"(x) =6

InV,=-kt+c
InV, ——kt+|nV

= Kyt
Vi E Ve ©

(& VOA = 2VOB)
(k, = kz) =|n 4/3
( VoA = zvoa)

Educaﬁng for better tomorrow
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In 2
from (3) and (4) we get t= n @/3)

7 we have 27 = 2" + 56 = 2" — 2" = 56
—on(@2mn—1)=56 =20 (2mn—{)=8@8—1)=> N
.. m=6 ,n=3 .
5 Graph is symmetric about x = k if f(k — x) = f(k + X)
18 & a?(k x;’::-b(k X ol x)+(d—;(k+X)3+b(k+x)2+°(k+x)+d
= 2ax* + (6ak? + 4bk +20)x = 0 which will be true v X € R
Ifa=0 & 6ak?®+4bk +2c=0

=8 |m—n=3

c
:>4bk+20—0:>k=—% .'.a+k——.2b

19. f(x) is continuous at x = 0

lim (128a+ax)"® -2
(B2It bx) e =D

as x — 0 denominator — 0 . Thus for existance of limit
numerator must aiso — 0 |
v (128a)® —2=0 = (128a)®=2 i

. f(0)=

= a=2 ;
5
lim (256+2x)"¢ -2 5 Y ,:
(0 o b= |
ol (32+bx)”5 2 32 32f(0) |
a 64 : ot i
b5 ¥ } 24
- We have f(x) = f)r:_x 0
1—¢nx . |
f(x) = 2 <0Vx>e = f(x) strictly decreases in (e, ) |
Now e < 202 < 303
. f(303) <£(202) 'g
303  (n202 ‘
S PSR T = 202 303 202 < (9202)303 |
o = £n (303)22 < ¢n (202) = (303)%2 < (202) |
.+ 2f (sinx) + f(cosX) =XV X € R ......... (i) |
2f f cos[ x) g ) 2
sin ——X + —_—— = — _ ¢
2 2 2 4
= 2f(cosx) + f(sinx) = -;_3 —X o (i)
by (i) & (ii) we get f
T b v
f(sinx) =x—- — = f(v) = sin-ty — —
(sinx) - (v) = sinty — =
. s
Thus f(x) = sin™'x — 5
26

o= &R;["Tz",g]

Resonance®

ucating for better fomorrow
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s %) Solutions-

f 22, f(x)=(k=3) (k- 4) cosx + 2(k — 4)x + fn2
+ 2 (%) == (k= 3) (k — 4) sinx + 2(k —4)
= (k —4) [-(k — 3) sinx + 2]
f “+ f(x) have no critical points
i .. f(x) = 0 does not have any solution in R
\ = k+#4 and 2 - (k—3) sinx =0 is not solvable in R

= k=4 and k2

>1

= k#4& |[k—-3|<2
= k#4& k-3<2and k-3>-2 . ke (1,5)-{4)

23. Given function can be re-defined as

1
) y>0 :>y=§x;x20

X
1 5 x>0
\ <0 = y=—x :x<0 = o ys

¢ 10 i, x <0
10

also f(0+h) = f(0 — h) = f(0) = 0

" : 1 1
= f(x) is continuous at x = 0 but it is not diff. at x = 0 as Rf/(0) = — & Lf(0)= —

2 10
dy dy &
; 24. v 9yR=xd —= S G5 = Mo
y? = X 18y T 3x = By
- normal makes equal intercepts on axis -
-1 dy 4 5
dy/dx —i1i = a;—i1 = x4 =36y
3

:>x“=f;’»6—9—=4x3 = x=00,4

8
. y=+8/3 = ' .. pointsare (4,i§)
25, Here, f(x) =cos|x|—2ax+b =cosx—2ax+b
(- cos(—8) = cos 0 for all real 0)
= f'(x)=~sin x —2a.
f(x) increases for all x e R
Iff'(x)>0forallx e R = i.e. if—sinx—2a2>0
ie.ifsihx<-2aforallx e R = i.e. if max. sin x £ - 2a a
= 1
) (* max. sinx=1) = i.e. lfas—E
’ s AT =X ¢
26. y=sin 55 =0 ; 0<sx<2
; = ) : 2<x<4
! =0 : 4<x<6"
e = -1 ; 6<x<8
=0 " 8<x<10

Educating for better tomorrow
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—3)x+m>0 Vxe [0, )
= m e [1,9] ........
0 = me (= 109w

o d
o T 2y d—i = 3x2

; 1 1 L
= 3m and slope of normal at (4m,? 8m %) = — 3m1

. ) _[3x?
slope of tangent at (4m?, 8m3) is | ——
y (4m?,8m®)
1
Here 3m=—- —
3my
equation of the tangent at (4m?, 8m?) is y — 8m® = 3m (x — 4m?)
; it passes through (4m 2 8m_?) = 8m * — 8m? = 3m (4m ? — 4m?)
2 (m2+m?+mm,)=3m (m, +m) = 2(m?) + 2m? + 2mm, = 3mm, + 3m?
2m.? =mm, + m?

Lgt_-9m2=t
- Sl N =

Hence continuous at x = 0
S R
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s JEE Mm)m'm@# i

; : SOLUTION TO PART TEST-05 TOPIC : INTEGRAL CALCULUS
A nswers -
- B 2 @) 3. @ 4 (CHI @) 6. @ T (3)
8. 3) 9. (4) 10. 1) 11. (3) 12. (4) 13. (3) 14. (4)
15. 4) 16. (4) 17. 3) 18. (3) 19. (2)  20. (3) 21 (4)
22. @) 23. (1) 24, () 25. (1)  26. (1)  27. (1)  28. (1)
29. (4) 30. (1)
SOLUTIONS

e e L i ) B
B e % = a2

Integrating by parts the first integral

e -1 1 1 o

—Inx'x— (Inx)z ;x.dx—f(mx)2 dx—|nX +C

dx sinx dx sinx dx

2. = =

J\/17+coseczx J‘ sin® X +1 J‘\/2—ooszx

Wi 0S X = e

oI 1?

4

X
dx and]zz JX+X5 dx

3 Let I =1 L
: Bl 0

d
Now I1+12=J‘—X£=Inlx1+c = 12=ln|x1—f(x)+c

© n
4. = [(cos2 ax+sin2 bx)dx —2 j.(cos ax. sinbx)dx
= -7

"
= [(1+cos2ax+1—cos2bx)dx =21+ 0=2n

=2 (cos2 ax +sin?bx)dx —0

Oty A

b

5. Since [f(x)| > 0 and _[

a

| f(x)|dx=0

[f(x)} =0 overthe interval (@, b) = (f (x))?=0on (a, b)

[
statement 2 is true
3 3
SZ =i =>A= j|x|dx=2j1x|dx
-3 3
3 2 3
=% (- |x|iseven) = 2[ xdx=2 o 0 =9

statement 1 is false

4 ':t‘._’f._'-"'i.*‘,' %
o S
= ,Fb)\n evaluatlo_n version of novaPDFE was used to create this PDF file
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ion of non-vertical lines in a plane is ax +by =1, b # 0

a d%y

= — =0

dx b i dx?
c=yy, = (v2 - 2xyy,)? = (2(yy,)?? = 4(yy,)’

rder is 1 and degree is 3

d
L - k = r=c-—kt

4 4 g
nre | =—k (4nr?) = =

r(0)=3=>c=3,r=3_kt — e2i=k= 10 =8t

f(x)=(1+a)x+b
My 1+a b
= ft f(t)dt =

4a-3b=2 ,8p-3a=3
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15.

16.

7.

18.

19.

o JEE (Main) - R

dy dy v Yoy
=$2x+4y iy e =2x=—(y-1) g
4dy  , dx
dy 1 2xdy Bt S (oo,
repiaoe by - (9}: =y o= =4y -1 = 4y — IZ %
dx
fn(4y — 1) = {nx? + Inc, = 4y—-1=cx?
y=cx?+ -2- where 4c =c, = y = cx? + 1/4, where ¢ = c/4

g : 1 2 X X
1 snnx)dx E j-ex 1—sinx = Ie"(Ecosec E—coti)dx

Statement-1 : Ie"(
1-cosx 2sin? X
7

—-—I (cot— (——cosec E))dx =—geX cotE HEC

. Statement-1 is false Statmenent-2 : is true

Letx=t+ 17
dx = dt
for x=17,t=0
x=18 t=1
o 17 -131 ot
= =J‘ t_z dt'_‘e I _zdt
a a
J‘f(x)dx = J‘f(a—x)dx
0 0

1 et
PSSR = e 18
ot .[—(t+1)dt e
x]el & x+[=[k+I

x - 2[x]] = [x] - 2[x] = - [X]

2
hence ~[x))* dx

1/2 1 312 , 2 3 w2 [x? : J{(X—“)sylz +U_X;ﬂ4}2 =
- _Pdx= [Ny o+ = —

J'xodx+ I x'dx + I (x=1)"dx+ _[(X dx= [Xlg *|5 " S A,

0

oi——ﬁw

I=
1/2 1 3/2
Let t=x5"
SlnX = ySinx Cosx 4 gj Sinx — 1
Floll= S = dt = x5™. logx sinx. X
— logt = sinx. logx dt cosx logx + =
1= Idt =1 4C
Any line at a distance of 3" units from origin is
xcosh +ysing=3 oo (1)
differentiating

= An evaluation version of novaPDFE was used to create this PDF file.
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h x cosa + y sina = 1and X +y* = !

x+3=(x~1) (x-3)
lyl=e—4x+3

o (- 1)dx (e —e™*¥)dx
1= [- e

o, S T TR T

=222+

(4e>—4e*) dx

Jﬂ‘?'tdt_.—t'rc I=-;—2—2e'2x +e™ +¢

J =6a + 3b + 2¢
0

: b ¢
(1/2) : e o — =
2)= a 2+4&f(1)'a+b+c
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Solutions-—

1
dy
2 o y dx
30. ax Y"'b‘.
:ﬂ= . 1 1
e = let fydx =a Iydx=a.
0
4 0

y
= V=as=l0

S X =R
HF ef SICR Now e"‘g—)):—ye-*—ae"‘=
=Ye=taex+c=0 =>ytatce=0

1 1
a= fydx et f(a+ce")dx =
0 0

=a(1-0)-c(")[] =—a-c(e~1) !

_ (1-=e) (1-e)+2e* | £

—EE T & Y*[T]FO |
i
=y e = e 2 - [2efcen |
: e-3 ~YT( 3 e ;
:
|
}
1
i
|
i
!
1

| 2
L_
|

- ®
IS Resonance

P
. e -k e — —

sl
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SOLUTION TO PART TEST-6 TOPIC : ALGEBRA-2 & GEOMETRY (3-D)

A nswers
1, 2 @yw 3 (1) 4 (4) 5. ) 6. @ T
8. (1) o @ 10. (2 M. @) 12, (@) asEE(E) A
5. (2 16 (2 17. (1) 18 (@2 1. (3 20. (3 21
22. 4) 23 () 24 (1) 25. (4) 26 (@27 (3)  28.
2. (3 3. (3
SOLUTIONS
1. PR | R
RO == PR)= —+
P (A wins) = P (W) + (P(2))2 P(W) + (P(2))* P(W) + ......
Il
= _P(VV—)_ (a+b) 5T o a+b
1-(PB))? ~ 1_(»}_) = a2
a+b
and P (B wins) = 1 - P (A wins) = —-
R ns)=1=PiAwWIne) = oo
.. According to the given condition
(a+b)_2 b
a+2b) (a+2b)
a 1
= a=b =) E:?
2. Sum of vectors
(b+2)i+6]-2k  (b+2)i+6j—2k
. Unit vectors || to this sum = \Rb+2)2+36+4 = \[b2+4b+44 =t (say).
Now (i +j+k)r =1
= (b+2)+6—2= \b? + 4b +44 —(b+62=b2+4b+44 = b=1
] 1, =
3 ax(bxc) = —2'(b+C)
- RS e ~a =
= (é.é)b-—(a.b)c=5(b+c) = (a.c)=§ and a.b= 5
(- b#AC) (1 : real parameter)
n 21
= required sum §+-—§- =7
4, Using

Distance between centre and given
Plane = radius of sphere

; ) (31 + 6] - 4k).(21 - 2] -K) =101 _ ,
radius of sphere = e

(1)
()
@)
(2)
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2 -2
let L(3r+6,2r+7, —2r+ 7)
DR’s of PL
(8r+5,2r+5 —2r + 4)
PL perpendicular to AL
3(3r +5) + 2(2r + 5) — 2(=2r + 4)=0
17r+17 =0
=—=1 . L(3,5,9)

= = 1
Required Area = % ’ALx PL, = Eﬁ]

Applying R,>R, - R;
REXRIZR

sin? A cotA 1 _sinC BB
: ; sin(A -B) sinAsinB
B+A B-A) —=——=_ 5
SR AonE-A) sinAsinB | = A =sin (A—B)sin (A—C) e
sin(C+A)sin(C-A) SN(A-C)
sinAsinC

sinAsinC|

Given system will be consistent if
1 1 -3

A= (A R P 9
1 =([sn) 20 3

Adding all we get
2 2 7
X z
ot Xz‘ i) =13
a® b ¢
subtracting first equation from it
2

V4
we get ——=2
g 2

similarly y = + b
andx=+a ,
.. Given system has eight solutions.
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12.

13.

14.

15.

16.

17

18.

P(2) = P(choosing 7 and two other number from 1 to 6)

' 3
P(A ~ B) = P(choosing 3 and 7 and one other number from 4 to 6) = e D
3

7C 7

P(1) = P(choosing 3 and two other number from 4 to 10) = TCZ— S
3

Gcz
1003

o=

1

A

7
RIASIBISBIA) =P (@)=P(AnB) = ;ota~35 a0

0.8 =P(1) + P(2) - P(A N B)
=P(1) + P(2)—P(1). P(2)
(*= A, B are independent)
5
» 0.8=0.3+P(2)-0.3(P(2)=> P2)= 2
Let oD =ta
DB=b-ta it
DB L OA b
(b—ta).a=0
=
ba R
t= =2
[a?
- ba
DB = b"r'é"‘l"é'a
A
0w o 2 0 (x2 = y2) (y2 — 22) (22— X2)
A=(xyz) e =B R) 7))
1 z= |z

@)

Now,

Again

for required result
n=-4

PBN(AUB®)
P(B/A U B°) = ———F;(-A—u_B?)_—
PIB ~ (AU B9)] = P[(B nA)U (BN B} = P[(B nA) L ¢]
P[= P?,f\(m B) = P(A)-—P(AnBC)=O.7—O.5=O.2 ]
P(A U B°) = P(A) + P(B¢)-P(AnB®)=0.7 + (1-04)-0.5=0.8
0.2

PBIAUB) = 55 =025

_f(_xz_;ﬁ)_tfﬂQ’r_V_Qﬂ(Z_?'—zﬁ = Jo(x,~ %)+ M(y,~y,) + 0z, = 2,

We observe that the line given in option

2
/2 +m? +n

the plane 2x +3y +z=5

We have
[a|=1,Ib]=1,]¢c]=2

onance’

g for better tomorrow

(1) passes through (1, 2,3). Alsoiitis perpendicular to the normal of
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21.

22,

23.

20.

7= ME)T M(1)
[cosa sina OJ [COS(—OC) ~ile) 0} = M(-)

Now [M(DT-! = | —si — | sin(~a) cos(-a) O
Now [M(1)] %l_noc c%soc 0 0( ) o

1

0
—sin(-p) 0 cos(-B)

M) = [30 g J~[°°SH” 1 Si"cg_ﬁ)} = M(-H)
0 cosB

sinf
[M(1) M) = M(~B) M(—o:)

; 4 1
P(ace) = 55 = 3

. 4 1
= P(king) = - 13

2
: 1 1 3
P(2 aces and one king) = °C, x (E) x(ﬁ) = 13)3

Equation of a plane through the line of intersection of given plane is -
ax + by + cz+d + A(a’xtb'y+c'z+d’) = 0
= (atira’)x + (b+Ab’)y + (c+Ac’)z + (d+Ad’) = O
Itis paralleltoy=0 ,z=0 i.e. x-axis whose direction ratios are 1, 0, 0
1(atAa’) + 0(b+Ab’) + O(c+Ac’) =0
-a
=S A=
a
Hence the required plane is -
y(ab —ab’) + z(a’c — ac’) + (a'd-ad’) = 0
or y(ab’—a’b) + z(ac'—a'c) + (ad~a'd) = 0

Let A be the first term and R be the common ratio of the given GP then
a=ARr'  b=AR%', c=AR"

26.

e

= a™bP e = AR =1 = (a=nloga+(r-p)logb +(p-q)logc=0 [taking logon both sides]

= U.v=0= U LV Hence angle =90°

Given (ax —b)? + (bx —c)* + (cx—d)2 <0
= ax—-b=bx-c=cx-d=0

An evaluation version of novaPDFE was used to create this PDF file.
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1 1 loga
1 2 logb| g
1 3 logc

Now A =
E using R, >R, +R, - 2R,

24, (A+B)n=mC A+ MC, A™ B + ... HMEGABN

25, Let ¢ =Aa +p5 +V5><B

then a.c =)a.a =
£ & 442

and (@xb) . ¢ =V (axb)?

Also ¢.c=A3a.C+pb.c +vv

there are two values of vector c andv=%6
volume of tetrahedron = 1

26. AT = BCD, BT =CDA, C"=DAB and DT = ABC
Let orders of A, B, Cand D be /xm,mxnnxpandpx¢
S is ¢ x ¢ is a square matrix.

S =ABCD
ST=DTCTBTAT = ABCDABC DABCD = (ABCD)* = §°

thusS'=8" = S=(8")=8*

27. Split the digits into pairs viz : (0, AR(A2) 5 s (8,9)
Disjoint pairs out of these are (0, 1), (2, 3), (4, 5), (6,7),(8,9)
(there is no other set of 5 disjoints pairs)

3]
Now two cases are
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Solutions—

SOLUTIONS TO FULL SYLLABUS TEST- 01

g Ra® "
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AHSWEI'S .
oy oS T M ) R T 6. @i
@ o o d0r () T @ 13 @ 14
P e - @ A e @ 21
e 25 ©® 2« ©® 2 M ;W 27, . (@) 28
) 800 " ()
SOLUTIONS
t —l__"l-ﬂ—_l
AN S T m T 1+ 7m
1 B

— 2m?2-3m-2=0 :>m=2,m=_E

5 k] _5
2—a=2"0r 2-—a——§ ::~a—2
BRI L o i = bl
G = L = &l
EL . - - =151
i e = 5!
o) A = 5!
TR =4
IQ_____=4!
ERE 1 -~ =)
TU e
TOoB __ _ =3
moc. . . 73
moE .. =3
nmeJB . _ =2
O G BE= 717
o+ p = 6P, OS2 e (1)
B +vy=6P, 2 2 (2)
o +7v = 6P, ay =6 e (3)
from equation (1), (2)&(3)
opy=6

so y=3 a=2 p=1
1+1+1]]_£§_l
i) | Bl CRER D)

AB be the normal chord

1

a+f+y 1
'3

3

A = (at?, 2at) B(at?, 2at,) :
e 2
f=~1~ 3

AB? = [ax(t-t. 2] + 487 (t— 1)

NGesenzncs

to create this PDF file.
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Hee . kn
"2,"‘=‘—‘|cot? k=-=2,-1,1,2

Roots are + icotn/5 , *icot2n/5

10
2.1, 312y

r=0

10 10
: 9,
= 1021 Craa (-2)1*r =10.3 Z 9Cr-—1 3! (=2)1*" =30(3-2)° =30
- = r=1

Given numbers can be rearranged as

1) 'v" Fy sennnneens (3n '-2)

ns we must choose two numbers from last row or one number each from the fi

refore, the total number of ways is rtanc

3n-n

I  ; = ____n(n—1) e n2=

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

\ FAr L
NI\ D) 1Oor vy

10

20

11+10+9 + ........ +1 =66
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e+ 1X) # iSiN(X + 2X + 3X F .o ¥ NX) -
n(n+
L

[
) = ,’L("_z";_)‘[—sln

n(n+

0= cos 2 D+ i n(n;’l)x ire
A 2 n(n+1) 2
g_[n(n;v] [ cnsn(n;d)x Hs'nn(n;ﬂx] e f(x) = — [——-2——-—} f(x)
2  n+D]?
f"(1)=-—[9—(';;"] 1) Now f(1)= 1 = f"(”"[ 2 ]

5. P(AUB)=P(A) + P(B)=P (AB)
1 aP(A)+P(B)-P(AnB)z§’-

= P(A) + P(B) - 51- > = = P(A) + P(B) = z
4 8
As the max value of (AnB)is —2— we get
12 P(A) + P(B) - g
P(A) + P(B) < %1
7 11
_ ESP(A)+P(B)5—8—
16. 1+bc+qr=0 ..o (i)

U2l o) i o S (ii)
t+ab+pg=0...... .. . (i)

multiply (i) by ap (i) by bq (iii) cr

ap + abep + apqr = 0

bg + abcq + bpgr =0

Cr + aber + cpqgr = 0

since abc and pqr occour in all th i i

e e three equations putting abc = x and pqr = y we get
bg+gx+by=0 (iv)
Bt ey =0 '~
system (iv) must have a common solution (.. system is consistent)

ap a p
cr c r

Statement - 2 is true

17.  xdy-ydx = /x2 2 dx

xdy — ydx Sy g dx
6 . Xy ©

X=1,y=0 = C=0
- Solution is y = x sin(/nx)

1A

24,
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m‘ﬁ.’fﬁ%ﬁm point of discontinuify X?—ax + 1 = 0 must have two distin

| =:§;A‘>lo :>a2 4>0 ﬁ‘vl?x’—ax+1—0$?ﬂﬁ';lﬁ=ﬂi\ﬂ,

.y =ae(—»-2)U(2 )
ii- xn-gay_az_o
bx—-y+bz=0

CX+cecy—z=0
for non zero solution srg=r & & farg

1 -a -a
b -1 b =0
) c c -1

= 1-bc—ab-ac-2abc =0
=>a(b+1)(c+1)+b(a+1)(c+1)+c(a+1)(b+1)=(a+1)(b+1)(c+1)

b c

—_

a+1 b+1 c+1=1

Y e

lim sin® x
22, AL =
i - limit exists. sob=c-a = a+b=c¢
dy
23} e + ytanx = x tanx + 1
/
H J'tanxdx L
{ ILF.= e =NeNseeX = 5ac X
"" ysec x =f(xtanx +1) secx dx
3 = J.(xsecxtanx+secx)dx = xsecx + C = y = x + C cosx =
at y-axis
i By
7 dx

Hence tangents will be parallel
X

24.  [f(x)dx=(f0y
0

1(x) = 3P F0) = 3 [T7(x) dx = [ ox

—
31?(;)3 Eodis £ (f(x))? = % (x +¢) = Aparabola

dx
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(]

0 77 =8 > k=4 k=12
sin| = x_} L

k2
X
102 ’

Forthe given system to have a non-trivial solution, we must have

‘

1k 3 e

8 k-2 y 9

Bl 3 4 =5 -2k —-11] =0
0 3-2k -10

[A;:)plyingR2 >R, - 3R, R, > R,—2R ]

>  20k+1M@-2k)=0 = k=373
Vet =k = ydy = kdx

=kx +c

N <

. option (2) is correct

4cos(x +£) ﬂ . =
f 6 COS2X Cos 5 +X | dx = 2f(cos(2x+7r)+cosz3—n) COS2x dx

= ZJ'(—cost—E) cos 2x dx = f(~200322x-cos2x) dx

= —f(*1+cos4x+coszx)dx=_x_ sin4x sin2x o (
4 S =

4

X+M+ Sin2x
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SOLUTIONS TO FULL SYLLABUS TEST- 03 y

i A INSwers ey 1
y : @ 2 @ & ) 4 @) 5. 2) 6. @ 71 @)
| 8. 2 o @y o @ M @y 2 @) el
9. (2 20, (@& 2. @

15. (1) 16. (2) 1T/ ) 18. (2)

@) 25 (&) 26ty iRz SN

22. @) 23 2 24
29. 4) 30 (1)
SOLUTIONS

1: (1,2) e Rbut (2, 1) ¢ R so Ris not symmetric
(3 1)(1, 2) € R but (3, 2) ¢ R so R is not transitive.

. Ris reflexive.

1
2 Required area = I(Zx—sz —xtnx)dx = =

3. f(x) = (sin~'x)? + (cos™x)? = (sin~'x + cos™'x)* — 2sin~'x cos™'x
2 2

:>TE
4

= 2|(cos ' x)? = Z(cos ' x)| + L8 =9 llcosiix—— f g
2 4 4 4 8

T
— 2cos™'x (E—cos x] = 2(cos™'x)? —m cosT'X + 7

=1 1 2 7'(2
= 2| 2 G o — now cos'x e [0, 7]

f(x),,, When cos™'x =m o) =

f(x),,, when cosT'x=n/4d  f(x) ..

2 2
Range € |, S
8 4
4. We know that | adjA | = |A]"™" . Hence statement 2 is false
Now,

: g o (F
ladj (adj A)] = [adj Al = (|A ") 1= A"

e s A(n—1)2‘n—1=lA\(n—1)3
then | adj(adj(adjA)) | = | adi(adj A) " = |

Statement 1 is true
1

1 1
5. 1=jcot“(1 x+x2)dx = Itan (1_”)(2)‘*"

( .F\’esonance
e 2 Educating for better tomorrow
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ol X8
~ RHLx=3+h = M (34 ph_3]+[3-3-h]-(h+3)

= M (] + [~h]~h-3)=0~1-3=—4

LHL x=3-h = iMm (13_h _3]+[3-(3-h)]-(3=h))

= M (=h]+[h]~3+h)= —1-3=—4

2 s R 1
e (S )

f(u) is discontinuous at u =6 and u = 11

ol 7 24
X=2 ,x= 3 ,X—-.]‘T

f(x) = (x + 1)1 = (x = 1)1

frx) = 1 e 1
clearly f'(x) does not exist at x = 1, — 1

now f'(x)=0
(x—1)B=(x+1)"

x=0
clearly f'(x) = 0 for any other value of x € [0, 1]
The value of f(x) atx = 0 is 2. Hence the greatest value of f(x) is 2.

Taking O as the origin, letthe position vectors of A, B, Cbe 3, b , & respectively. Then p‘o.éi

respectively
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10.

el

12.

13.

14.

15.

V,= E.GV1 = 9V, =4V,

System of equations has non-trivial solutions
a ‘byec
b c al=0 =>a®+b%+c®—3abc=0
¢c ab

= (a+b + c)(aw? + bo + c)(aw + ba? +c) =0
either an* +bo+c=0 or an+bw?+c=0

Hence roots of the equation at? + bt + ¢ =0 are ® and w?i.e. at?> + bt + ¢ = 0 has imaginary roots.

3+2+c+0
4

= P=(1,5,-9)

Hence distance of P from origin is /107

=-1 = c¢c=-9

The graph of P(x) is symmetric about y-axis at which it att
extremums will cccur in the multiples of two.

(sinx +cos x)(kcosx —2sinX)— (ksinx +2cos x)(cos

ains the minimum value. Hence rest of the

X —sinx) 2 k-2 S e

f(x) =

&) (sinx +cos ><)2

Volume of the parallelopiped formed by a,b,c is4
1

- Volume of the parallelopiped formed by 3a,b,Cis 1

s e (c'xa’)xc =—1—é'

be" 4 4
R
b x c|= 4 S

A e 4 ol
~length of altitude = 7 242 = 2

fi(x) = 7x® + 5x* + 6x2+ 8

vxeR, f(x)>0
So f(x) is an increasing function.
f(—0) = —0 and f(c0) = 0 by mean value theorem.

Itis clear that f(x) = 0 have at least one real root in betw

exactly one rootin x € R for f(x) =0

(sinx +cos ><)2

gen (o, ). But f(x) is increasing so there will be

ssonance’

ating for better tomorrow
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Jarser

y  —4x
= ?y—= 5 X==2y . y=% 5

This is an isosceles A and therefore the median through C is the angle bisector off=C
The equation of angle bisector is y = —x and incentre I = (-a , a) where a > 0
Equation of AC is (y—0) = —7 (x + 6)
Ix+y+42=0
Equation of ABiis x—y +6 =0
Length of L from I to AB and AC are equal i

—7a+a+42 -a-a+6

Jso | T 2

a=9/2 (a>0)

=& ¢

25

centre = (

9 2
Equation (x +5] + (y——

X2+ y*+9x -9y + 36 =0

CP =r, be inclined to TA at an angle 6 so
P (r,cos0, r,sin6) and P lies on hyperbola

z(cosze sinzej =
|~
L a b

Replacing 0 by 90 + 0
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As AAOC is a triangle right angled at A

Az)
I2,f* = 12, + 1z, — 2,?
2z, ~2,23~ Z;2,=0 2
55 B(z,)
) L SR
‘. 27 -2 Z, S0 s ()
- 7
similarly 2z, — z3 — = Z = ORe (2)

2

subtracting (2)—(1)

Z _z;] - a2 =)

Z,-2,) =z, |— ‘
= 3(21 £> 2122 .

'23|'2 Zg—Zf =z, = 22122 i
zfz 21t 2,

2
2
22. b2cx? — ab?x + a® =0

c
multiply the given equation by ;g

262 2 2 be '
i x2—%§x+c=0 = a(ggj xz—b(a—z)x+c=0

a® a
bc ’ : r
;?x=oc,[3 = (a+p)apx =o,p
—————1 ——1—— Roots are - d : !
L= o(o+B) " Bla+p) W : o?+ap P2 +op

20 20
2C + 2C, + 2C, +2C, + 2C, +2C, + 2C, +2C, + ),

23. Given series
20 20
T (220_20010) e =219__( Cio +2. Cy)
24, ‘P,’ must win atleast (n + 1) games let ‘P," wins n + rgames (r=1, 2, ....n). Therefore, corresponding
number of ways is 'C_ . The total number of ways
22n 2 = 1 2n _g2n
W e =G +7C , * e+ 0y = 5™ e = ey
r=1
ST Lo 1 = i lies on the y-axis
2500 z=e® = 1-72 ~ 4__ ~ -2isin®  2sin6
e
z
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€ ‘hence D cannot be perfect square- S° ;
ent- 1is true, Statement - 2 is true and statement -2

~ Forrational terms r = 16, 40, 64, 88
- Number of rational terms = 4
.. Number of irrational terms = 97

Since'fhe line is a focal chord for the parabola hence tangents at the extremiters of it will jn;t
angle.

P = (~pvq)is the false means p is true & ~ pv q is false

= Ppistrue & both ~ p & q are false = pis true & q is false

Mode is the measure of central tendency

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

Sy uim:..-\

An evaluation version of novaPDF was used to create this PDF file.

Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

