Samples of Mathematics Short Tricks Book for JEE(Main) Volume-I
Magical Conceptual Trick-1

|App1ications of The Concept of Identity|

Q. The value of (1+cotfO—cosecH)(l+tand+secH)is equals to:
(a -3 (b) O () 1 *(d) 2
S. Here the value of the expression is independent of 0,therefore givenexpression is
an identity in 6, so we can put any suitable value of 0 to minimise the calculations.

here let 6 =45° then value of given expression is (1+1—+2)1+1++2)=(2-2)2+2)=2.

Q. Let k=4 cosxcos2xcos 3x —cos x —cos 2x —cos 3x thenk is equals to:
(a) -1 (b) O (o) 1 (d) 2
S. Again value of the expression is independent of x, so the expression is anidentity in x,

so let x =0° then k=4cos0° cos 0° cos 0° —cos0° —cos0% —cos0®° =4-1-1-1=1

Q. The value of the expression cos?a +cos?(o+p)—2cosocosPcos(a+p)is ?
*(a) sin?p (b)cos? B (c)sin2p (d)cos 2B
S. Here options are in terms of  so the value of the expression is independent of a.
so we can put any suitable value of a to minimise the calculations.

put a=0° then, cos? o+ cos?(a +B)—2cos a.cospcos(a+p)

= cos?0+cos?(0+B)-2cosOcosPcos(0+p)=1+cos?p —2cosPcospP =1-cos?p =sin’p.

Q.If cosa+cosPf+cosy =0 and if cos3a +cos3p+cos3y =kcosacosPcosy then k=
(a) 1 (b) 8 *(c) 12 (d) 9

S." cosa+cosP+cosy=0soleta=0,p=120°& y =120° (satisfying given condition)
. cos3a+cos3pB+cos3y =kcosacosPcosy

= c0s0° + cos 360° + cos 360° =k cos 0° cos 120° cos120°
—1+141=k.1.-1/2).(-1/2) =k =12

Q. If (cosoa—cosp)? +(sina—sinp)? = ksin? [OLT_BJ , then k isequals to:
(@) O (b) 1 (c) 3 *(d) 4
S. Let a=90%p = 0° then (0—1) +(1-0) =kx%:k _4

Q. Let f, (x)=%(sink x +cos® x),x eR and k > 1,then f,(x) — f,(x)= [JEE(Main)2014]
1 | 1 1
@) & (b) 12 )5 d3

S. - fk(x)=%(sink % +cosk x) = £, (x) —f6(x):%(sin4 X +cos* X)—%(sin6 X +cos® x)

As value of above expression is independent of x soput x =0 in above expression

() —f6(x):%(sin4O+cos40)—%(sin6O+Cos60):%—% _ é

@ The beauty of these short tricks is that many problems of this kind can be solved easily.




Q. If tana = (1+2 %) 'and tanp = (1+2"*)"! then the value of (o +p) is equals to :
(@) 30° *(b) 45° (c) 60° (d) 90°
S. from options it is clear that value of the expression is independent of x,so put x=0

then tana _L and tanB=% and by using formula of tan(a+p),

1 1
7+7
tan(a+ﬁ)=?_—f=:—§2=1:>a+[3=450.
6
Q. The value of 3{Si1’14 [%—6} +sin6(3n+6)}—2{sin6 (g+6] +sin®(5n +0) }is :

(@) 5 (b) O *(e) 1 (d) 3
S. Since the value of the expression is independent of 8, therefore put 6=0°

in the expression. then, 3 {sin4 [3—;] +sin®(3n )} -2 {sin6 (g] +sin®(5n) } +4

=3{1+0}-2{1+0}=3-2=1, so option (c) is currect.

Q. The value of the expression cosasin(f—7y)+cosp sin(y —a)+cosy sin(a —B)is ?
*(a) O (b) -1 (©) 1 (d) 2
“* the value of the expression is independent of a, p and vy.

S.
- put a= B =y=0 in the expression, then,we will get 0+0+0 = 0.

( ... 3 .. 3 (27'5 ] .. 3 [475 j\ . .
. — sina +sin’| == +a |+sin’| —+a || is equals to :
sin 3OLL 3 J

4 3 3 4

i b) =2 *(c) — = d) -~

(@) 3 (0) 5 © -3 () -3
S. -’ The value of above expressions is independent of a so put o = 30°.

(sin® 30° +sin®150° +sin®270°) 1 4 3

+ —.

then value of given expression - 5 =
sin90 8

Q. Which of the followings is not equals to unity :
(b)

.2
(a) cos*0—sin*0+2sin?0 SH; 0 (1+cot?0)+ % (1+tan?0)

(c) sin? 0 cos? ¢ + cos? Osin? ¢ +sin®Osin’ ¢+ cos?Ocos? ¢ *(d)sin* 0 —cos*H-2sin’0
S. - the value of theabove expressions should be 1.
o put®=a=45° (. sin45° = cos 45° and also tan45° = cot45°).

(@) cos46—sin49+23in26=O+2x%:1

sin? 0 2 cos0 om 1 1, 1 1
(I+cot=6)+ 5 (I+tan 6)—Z.Z+Z.2—§+§—1

(b)
1 1 1 1
—++—+=-=1

(c) sin? 0 cos? o+ cos? 0sin? O+ sin? 0sin? o+ cos? 0cos? b= At3T 373

(d)sin*8—cos*0-2sin?0=0-2x % = —1 (not equals to unity).

@The beauty of these short tricks is that many problems of this kind can be solved easily.




Magical Conceptual Trick-2

|Magica1 Method of Substitutions and Balancing|

Q. If cosa =2cosf then the value of tan[a;B] tan(a;Bj is equals to :

(@)3 “(b)-3 (€75 ()75

S. Magical Method of Substitution : —

here by observation if we put a =0%and p =60°in the given condition then

cos0° =2cos60° = 1= 2.%: 1 = 1(satisfied)

then tan[aT_Bj tan(aTJrBj :tan(—SOO)tan(SOO) = —%.

sin50 +sin20 —sin®
cos 50 + 2cos 30 + 2cos? 0+ cos O

Q. The value of the expression is equals to:

*(a) tan6 (b) cos6 (c) cotO (d) sin6
S. Magical Method of Substitution and Balancing : -
sin150° +sin60° —sin 30° 1

Let 6 =30° then LHS = -
c0s150°% +2c0s90° + 2c0s?30° +cos30° /3

Now put 6 =30° in options then (a) will match with L.H.S.

Q. The value of tana+2tan2a +4tan4a+8cot 8a is :
(a) tana (b) tan2a *(c) cota (d) cot2a
S. Magical Method of Substitution and Balancing : —
Let a= 15° then LHS = tan15°+2tan30°+4 tan60° + 8cot120°

1 1
=2-3+2 x ——=+443 +8[——j =2+43 = cot(15°)=cot
V3 V3 (157) *

Q.If tanA-tanB =x and cotA—cotB =y then cot(A-B) is equals to:

1 1 1 1
(@) —+— *b) ——= (c) x+y (d)x-y
XYy XYy
S. Magical Method of Substitution : - Let A = 60° &B = 30° then
x =3 _B=-2 soLHS = cot(60° — 30°) = cot30° = /3

F BTG el

now put the values of x and y in options then option (b) will gives J3 so it is RH.S.

Q. If tanA 22 and if a=6p (a is acute angle) then %(pcosecQB— gsec2p) is equals to:

(a) p*+q’ *(b) 2{p°+q” () 24p* -4 (d) yp* -q°
S. Magical Method of Substitution : - Let A =45%then q=p

( )
and LHS = pcoseclS5—-psecl5 = pL\%ﬁl - \%\ﬁd =22p
- +

now put g =p in options then (b) will give 2y2p so it is RH.S.
@Thebeautycfth&seshort tricks is that many problems of this kind can be solved easily.




QIf0 S( Ol ;0L Olgyennennennnennnnn. ocn) < g and if tano,;tana,tancg.......ccoceviiiinini tana,, =
then coso; COS0, COS g iuniinniinniiiniinnnnnn. cosa, = [IITJEE 2001]
(a) 2°/2 *(b) 272/ (c) 2%/ (d) 277/
S. Magical Method of Substitution and Balancing : -
Let a;=0,=03 = .cceeuninnnnn = o, =45° (Satisfying both given conditions)
Re quired value = cos 45° x cos 45° x cos 45°............ n terms
:%x%x% .......................... n tertms:(\/%)nz 2;}/2:2n/2

Q. If X= sin(6+ﬁj +sin(6—1j +sin[6+3—nj ,Y = cos(6+7—nj +cos(6—i] +cos(6+3—nj
12 12 12 12 12 12

then XY
Y X
(a) 2sin26 (b) 2cos 26 *(c)2tan 20 (d)2cot 26
S. Magical Method of Substitution : — Let 6 =15°

then X =sin120%+sin0° +sin600=§+0+£ =3

2
and Y =cos120°+cos0° +cos60° = — l+1+l =1, then LH.S. = ﬁ—i = 2
2 2 1 3 B
Now put 6 =15° in the options then option (c) will givesx/TQg so it is R.H.S.
. . 8ab
. If a=sinx+siny, b=cosx+cosy,c=tanx+tany then =
Q y y y (a2 + b2)2 _ 43.2
*(a) ¢ (b) c? (c) 2¢ (d) 2c?
S. Magical Method of Substitution : — let x =y = 45° therefore a=+2,b=42,c=2
then 5 8\/52\55 s=2=c
(V2244227 - 42
0. If (cos1° +sin1°)(cos 2° + sin2°%)(cos 3° +sin 3°).............. (cos 45° +sin45°) _ b
cos1° cos2° cos 3° cos 4°............ cos 44° cos 45° ’
where a and b are prime numbers and a<b thena+b =
(a) 22 (b) 23 (c) 24 *(d) 25
(cos1° +sin1°) (cos 2° +sin2°) (cos 3° + sin 3°) (cos 44° + sin 44°) (cos 44° +sin 44°)
' cos1° cos2° cos3® U cos 44° cos 45°
(1+tanl®)(1+tan2°)...ccccvenennenennen. (1+tan43°)(1+tan44°)(1+ tan45°)
© 1°4+44°=2°443°=3°+42°=......... =45°

So firstwefind out if o+ = 45° then (1+tana)(1+tanf)="?
By method of substitution let o =0 and  =45°then(1+tana)(1+tanp)=(1)x2 =2

(1+tan1°)(1+tan44°)(1+tan2°)(1+tan43°)............. (1+tan22°)(1+tan23°). x (1+1) = a®
22 pairs
— 22252 =2k=023=3P - 3 =2 andb =23 and hence a+b =25

@Thebeautyoftheseshorttricksisthatmanypmb[emsqfthiskindcanbesolvedeasi[y.
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Inverse Trigonometric Functions (I.T.F.)

Q.If x* +y? +2z? = k? then value of tan™ [ﬂj +tan™ (xz) +tan™ [ﬂj is equals to ?
zk kykJ xk
‘@) 2 () © = (@0
S. Method of Substitution : - Let x=y=z=1,thenk?’=3=k=.3
o 1) (1) (1) n
Ltan!|——=|+tan!| —=|+tan'| —| =30°+30° +30° =90° = =
) ) We), 2
Q. If sin"la +sin™ B +sin"ly = 32—n then value of 1000 (a+[3+y)—$ is :
Y
(a) © (b) 2890 (c)1900 *(d) 2900
S. Method of Substitution : -
-+ sin"la +sin™! B+ sin™! Y = %T,
. Let sino=sin"!B=siny :g =a =P =y=sin(g] =1
300
LHS. =1000 (o +B+Yy) - —————=
(O(' B Y) a2+BQ+Y2
~1000(1+1+1)-—29_ ~ 3000 - 100 = 2900
1+1+1
Q If cos™ [g) +cos™! [%j =0 and if 9x?-12xy cos 0 +4y? =k?sin’0 then k=
(a) =3 (b)£1 *(c)x6 (d)=2

S.Method of Substitution : - Let x=1and y=0, 6 = cos™! [é] +cos™!(0) = 60°+ 90°=150°

. 9x?-12xy cos 0+ 4y? = k’sin’0

, (1) k2 )
=9x1-0+0=k ) :>9:T:>k =36=>k =16.

Q. The value of tan Ty Lcos {EJ rtan) - Leos! (Ej is equals to :
4 2 y 4 2 y

X 2x N 2
(@ = (b) < (© = @ =
y X y X
S. Method of substitution:- Let x=1and y=2 { cos™! (%] = BOOJ

~ LHS =tantF+ 13000 ytani ® -1 300
4 2 4 2

=tan75° +tan15°=cot15° +tan15° =2+3+2-3 =4
Now put x =1and y =2 in options then (d) will give 4 and (d) is right choice.

(& The beauty of these short tricks is that many problems of this kind can be solved easily.




Q Let sin"'a +sin"'b+sin"'c = then a\j(l—aQ)+b\/(1—b2)+c\/(1—02) =

()1 abc

*(a) 2abc (b) abc C Eabc (d) ==

S. Method of Substitution : —

s sinfa+sin'b+sin!c=180°,

3

Let sin'a=sin'b=sin"'c=60°=a = b=c=7

LHS. =a1-a?+by/1-b%+c\1-c?
B[ 3, B3, B[ 3.38
2\ 4 2 4 2 4 4

after putting the values of a,b,c in theoptions (a) will give the R.H.S.

Q If cos'x-cos'L =0 then 4x?-4xycosa+y?is equals to:

N <

*(a) 4sin®a (b) — 4sin’a (c) 2sin2a (d) 4
S. Method of substitution :- Let x=0 and y=1,a = cos™0 — cos™ % =90°-60°=30°.

LH.S. =4x*-4xycosa+y*=0+0+1=1
now put the value of ain options then only option (a) will match with L.H.S.

Q. If 0<x<1,then V1+x? [{X cos (cot™ x)+sin(cot™ x)}? —1]1/2 =
[IITJEE2008]

(b) x *(c) xv1+x2 (d) V1+x2

(=) x/1+x

S.Method of Substitution : -

+ 0<x <1 therefore let x = = 0.57 approx. J

f L f
- JTT 2 tx cos (cot™ %)+ sin(cot x)}? 1]

2
_ /1% \/[%cos(600)+sin(6o°)} -1

(11ﬁ\2 > [1 3 -1 &
f\/k 2J J 25 2 !

2 -
12 4 “233 2

3 1 1+49-6 _ 2 1 2
ﬁ 12 4 2 J‘ 12 B'J3 3
now put x = % in options then (c) will give g so it is right choice.

The beauty of Concepts of identities and Methods of substitutions is that

many problems can be solved very easily and speedly by these methods.
The magical book Volume -1 contains many such different conceptual techniques

For any queary or purchasing of books contact at 07014858096, 08769855992.
"Stock of the books is limited"
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Quadratic Equations

Q. If the roots of the equation ax?+bx+c=0 are real and distinct then :

(a) both roots are greater than —23. (b) both roots are less than — 23
a a
b b
*(c) one of roots exceeds — 2 (d) both roots are exceeds — %8
a a

S. Master quadratic equation : —Let a=1,f =2 then x*-3x+2=0=>a=1,b=-3,c=2

a=1,b=-3,c=2 so b_-£3.3 < 2= One of the roots exceeds [—ij
2a 2x1 2 2a

Q. If a, B are the roots of x>~ax+b = 0 and if o”+p"=V,, then :

(@) V,,=av,+bV,, *(b) V,.,=aV,-bV, (c) Van=aV,+aVv,, (d) V,,=aV,,-bV,
S. Method of substitution : - Let a=1 & B=2 then eq. is x*-3x+2=0 =a=3,b =2

Let n=0 then V, =2, n=1 then V,=a+p=3 n=2 then V,=a’+p*>=1+4=5

Now check the options. Put n=1 in the options then

(a) V,=aV;+bV, =5=3x3+2x2 = 5=9+4 =13

(b) V,=aV,-bV, =5=3x3-2x2 = 9-4=5 so (b) is the Right choice.

Q. If the roots of x?-bx +c = 0 are two consecutive integers, then b*—4c =
*(a) 1 (b) 2 (c) 3 (d) 4
S. Method of substitution : -

* Roots are two consecutive integers so let a=1 & p=2.

then equation is x*-3x+2=0 = b =3, c=2 therefore b*—4c=(3)*—4 x2=9-8 =1

Q. If% and LB are the roots of ax” + bx+c =0(a # 0,a,b €R) then the equation
a
x(x + b*)+ (a® - 3abx) = 0 has roots : — [JEE (Main)online 2014]
3 3 3 3 1 1
(@) 2 and B 2 *(b) a? and B2 (c) aB? and a?p (d) \JoB and of

S. Method of substitution :- Let o =4 and p =9 thenthe equation is 6x> -5x+1=0

and a=6,b=-5c=1s0 x(x+b?®)+(a®-3abx)=0 becomes x*>-35x+216=0
3 3 3 3
and a? and B2 ie. 4% and 92 or 8 & 27 satisfy this.

Q. If p and q are nonzero real numbers and o’ +B° = —p,ap = q thenthe quadratic equation

(X.2 BZ

whose roots are —,— is : — [JEE (Main)online, 2014]
o
*(@) gx®* +px+q°=0 (b)gx’-px+q° =0 (c) px* —gx+p* =0 (d) px* +gqx+p* =0
S. Method of substitution :- Let a. =1 and B = 2 thenthe equation is x> -3x+2 =0

. . a? 1 B> 4
and p=-9,q =2 and roots of required equation are — =— and — = —
2 o 1

and required equation is 2x*-9x+4 =0 or gx’+px+q> =0

(5 The beauty of these short tricks is that many problems of this kind can be solved easily.




Q.If o and B (a<P) are the roots of x*+bx+c=0,where ¢ <0 <b,then [IITJEE2000]
(@) O<a <P *(b) a< O<P<|a| (c) a<p<0 (d) a<O<|a|<p
S. Combination of methods of substitution and balancing : -

let c=—2,b=1 (" c<0<b) then given equation will be x*+x-2=0= B=1, o= -2
After putting the values of o and B in options, option (b) will be satisfied.

Q. If b > a, then the equation (x—a)(x—-b)-1=0 has : [IITJEE2000]
(a) both roots in (a,b) (b) both roots in (—w,a)
(c) both roots in (b, x) *(d) one root in (—»,a) and the other in (b, x)
S. Methods of substitution:- - b>asoleta=1,b=2

_3+5 3-5
2 7 2

-, given equation will be (x-1)(x-2)-1=0=x*-3x+1=0=x

3+\/§

vX= 5 > 2= x >b =one root lies in (b, ).
: 3-5 . : ,
again x= 5 <1= x <a =one root lies in (—©,a) so option (d) is currect .
Q. If one root of the equation x*+px+q=0 is square of the other then: [IITJEE2004]

*(a) p*=a(8p-1)+a* (b) p’ =q(3p*1)+q® (c) p’+q(3p-1)+q’=0 (d) p*+q(3p+1)+q*=0
S. Combination of methods of substitution and balancing : -

- One roots is square of the other roots, therefore let a=1 and p=1
then the equation is x* -2x+1=0, p=-2 and q=1
Put these values of p & q in the options then (a) will satisfy so it is right option.

n-1

Q. If the equation a x" +a, ;X" +...+a;x=0, a; # 0, n > 2, has a positive root x=a then

the equation na _x""'+(n-1)a__,x" >+ ........... +a, = 0 has a positive root, which is :
(a) Greater then or equal to a. (b) Equal to a. (c) Greater then a. *(d) Smaller then a.

n-1

S. Method of substitution : - Let n=2 then, a,x" +a, ;x" " +...... +ax=0=a,x’+a;x=0

a,x’+a,x =0= x=0 and x= — “L=q (let)
a,

na,x"" +(n-1)a, ;x"?+..+a, =0 will be 2a,x+a,=0 = x=—i=% (smaller than a).

" 2a,
Q. Let p and q be real numbers such that p=0,p° #q and p® #q If o & B are non-zero

complex numbers satisfying o+ = —p and o+ B> = q then a quadratic equation having

2 and g as its roots is : - [IITJEE2010]
(a) (p3 +q)x2 —(p3 +2q)x+(p3 +q) =0. *(b) (p3 +q)x2 —(p3 —2q)x+(p3 +q) =0.
(c) (p3 —q)x2 —(Sp3 —2q)x +(p3 —q) =0. (d) (p3 —q)x2 —(p3 +2q)x+(p3 —q) =0.

S. Combination of methods of substitution and balancing : -

» o and B are nonzero complex numbers so let a =» and p =’
3
“a+PB=o+o’=-1l=-p=>p=1and o’+ B3:c03+(c02) =2=q

so required equation is x> —[% +E\ X+1=0=>x%*+x+1=0
o
put the value of p &q in options then (b) will give required result.

@DThebeautyoftheseshort tricks is that many problems of this kind can be solved easily.
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Progressions

|Arithmatic Progression |
Master A.P..- 1,2,3,4,5,6,........

Q. If S;, S, and S, denote the sum of first n;, n, and n; terms of an A.P. then

S S S
—(n, - ng) + —=(nz —n;) + = (0, —ny) =
1 n, ng
*(@) O (b) 1 (€) S$:S,S; (d) nn,n,
S. Method of substitution :- Let A.P.be - 1,2,3,4,5,6,......... (Master A.P.)
Let n; =1 then S, =1, forn, =2,S,=1+2=3 and for n; =3, S; =1+2+3=6
S
i(n2 - ny)+ —2(n; — n;)+ Ss (n, —-n,) = 1(—1)+§(2)+ 9(—1) =-1+3-2=0.
n, n, n, 1 2 3
(] SSn — Sn—l
Q. If S, denotes the sum of first 'n' terms of a A.P., then —S=
2n = “2n-1
(a) 2n-1 *(b) 2n+1 (¢ 2n d) g

S. Combination of methods of substitution and balancing : -

Let the A.P. be 1,2,3,4,5,6,......... (Master A.P.)

Sy -5, _ 45-3 :£:7

S-S 21-15 6

After putting the value of n = 3 in the option (b) will give 7, so it is R.H.S.

Let n = 3, therefore LHS =

Q. If aj,a,,a5, coovevvnnnnnnn a, are in A.P.,then 1 + 1 Fo, + LI
a8, a5a3 an 18,
1 n n-1 n+l
(a) (b) *(0) (d) :
ala’n alan alan ala’n
S. Combination of methods of substitution and balancing : -
Let AP.be 1,2,3,4,5,6,......... (Master A.P.)
and letn=3 then a,=1,a,=2,a; =3, (a, =3) then
LHS = 1 + 1 2
2 6 3

Now put the values of a,=1, a_ =3 in the option then (c) will give %, so it is R.H.S.

Q. The value of 0.573737373 .ccevvivivinnn.n. or 0.573. or 0.573.is :
284 284 558 567
@) — (b) — © = (d) —
497 495 990 990

S. Short trick : - Remove all decimals i.e.573 then subtract that number which has
no recurring decimal, Then divide by as many 9's as many digits has recurring
decimal and as many zero's as many digits has no recurring decimal.
© 0.573737373..ccccuvne. w = 0.573

_573-5 568 _284
© 990 990 495°

@The beauty of these short tricks is that many problems of this kind can be solved easily.




|Harmonic Progression

Applications of master H.P. 3,4,6,12.......
Q. IfH,, Hy, Hyuevoeeene... H, ., are H.P. the Z( 1) [E +El+1\
i=1
(@ 2n-1 *(b) 2n+1 (c) 2n (d) 2n+2
S. Combination of methods of substitution and balancing : -
H,, H,, H;,...... are in H.P. therefore Let H.P. be master H.P. 3,4,6,12........
H =3, H,=4,H; =6, and Let n=1

2n
LHS. = (- 1) {—Hi . H”l}
i=1 Hi - Hi+1

_ |H+H, H+H [3+4}{4+6}_2
“7|m,-H, | H,-H, 3-4] |4-6]

Put n=1 in the options thenonly (c) will match with L.H.S.

Q. Ifa;, a,, ageeeeennenn. ,a,are inH.P. then a,a,+ a,az;+ aza,+.......... +a, ,a,is equals to:

(@ naa, *(b) (n-1laja, (c) m+1)aa, (d) None of these
S. Combination of methods of substitution and balancing : -

** a,, a,, as....., a, are inH.P. therefore Let H.P. be master H.P. 3,4,6,12........

also let n=4, then a, =3,a,=4,a;=6,a, =12,
LHS = aja, + a,az;+aza, =3x4+4x6+6x12=108
After putting values of a;& a,, and n in the options (b) will match with LHS.

99
Q. If aj,a5,85, ccieeniiiiiiniinnn. , @90 are in H. P. then Zﬂ is equals to :
i-1 218500
(a) 100 *(b)99 (c)101 (d) 110
S. Master Result : - From above question If a,, a,, a,.............. ,a,are in H.P.
then a,a,+ a,a;+ az;a, +.....cueueueaene.... ta,_a,=Mn-1)aa,
cad 1 Zala1+1 _— ———(a@, + Aya5+ Az84 Feerreeennnnn, +2,992;00)
i-1 418100 124900 i-1 418500
for n=100,(a,a, + a,a; + aza, +...... +ag92,00)= (100 —1)agea;op = 99a492,00
1
. - 28 = .99ag44a,o, =99
i-1 218100 12100
= a, a, a a
.Ifa,,a,,a.,....arein H.P. and if f(k)=> a. - a,,then —, —2 —2 ... —L are in:
o araats b= 22 (1) £(2)" £3) f(n)
(a) G.P. *(b) H.P. (c) AP. (d) A.G.P.
S. Method of substitution : - Let H.P. be master H.P. 3,4,6,12........
Let a;,a,,az,a; ....... are in H.P.
% 4 { U
3 4 6 12
wfk)=a,+a,+az+........ +a,—-a, letn=4
fkj+a, =a,+a,+az+a,
= f(1)=22,1(2)=21,f(3) =19
i, a—2,3, .............. n :i,i,i, ..... are in H.P
f(1)" f(2) f(@3) fln) 2272119

(& The beauty of these short tricks is that mary problems of this kind can be solved easily.




|Geometric Progression

Q. The sum of n terms ofa G.P. is S, product is P and sum of their inverse is R, then the value
of P?is equals to :

S. Combination of methods of substitution and balancing : -

1 1 7
Let the master G.P. 1,2 ,4,8, 16...... Let n=3 then S=7, P=8’R=1+§+Z:_

4
L.H.S = P? = 64 ,Now put the values of n.S,R in options then (d) will match with L.H.S.

Q. If m is the AM. of two distinct real numbers [ and n ([,n >1) and G,,G,,G; are three geometric

means between 1 and n then G} +2G} +Gj = [JEE(Main)2015]
(a) 4°mn * (b)4 Im*n (c)4!mn?® (d) 4 ’m?n?
S. Combination of methods of substitution and balancing : -
[+n 2+32

17

Let master GP. 2,4, 8 ,16,32 (v Il,n>1)and m=
1 G Gy Gz n 2 2

Gy +2G; + G5 =4%+2.8" +16" = 4* +2°.4% + 4° = 4% (1+32+256) = 4*.289 = 4im>n

Q. Ifa,a;, ag..cc...... a,,,b are in arithmetic progression and a,g;,g,, ........ g,,,b are in gemettric
progression and 'h' is the harmonic mean of a and b, then the value of

a;+tay,  a,+a,, a,+ta,,

the expression + e eaes + 2—== is:
81 82n 82 8on+1 8n 8n+1
n 2n
a) 2nh b) — c) nh *(d) —
(@) (b) (© @
S. Combination of methods of substitution and balancing : -
Letn=1 then a, a;,a,,b are AP. and a, g, g,,b are in GP. and h= 2al:])3
a+

" a,ay, a,,b are AP.>a+b=a,+a, and a, g, g,,b are in GP. = ab =g, g,.

LHs-21"% _2a* b_ 2, now put n =1 in option then (d) will give R.H.S.
g1 82 ab h

Q. If the sum of first n terms of an A.P. is cn?, then sum of squares of these n terms is : —
[IITJEE 2009]
n(4n?-1)c? n(4n? +1)c? n(4n’ -1)c? n(4n® +1)c?
6 3 3 6
S. Method of substitution : -

T, =S, -S, ,=cn’—cn-1P7=c2n-1)=T>=c*2n-17?, T} =S} = c?

If we put n=1in options the result should be c?, so (c) is right option.

The beauty of applications of Master Quadratic Equations and Master Progressions

is that many problems can be solved very easily and speedly.
The magical book Volume -1 contains many such different conceptual techniques

For any queary or purchasing of books contact at 07014858096, 08769855992.
"Stock of the books is limited"




Samples of Mathematics Short Tricks Book for JEE(Main) Volume-1I
Determinants
3 1+f(1) 1+1(2)
Q.Ifa,p#0 and f(n)=a" + pand | 1+f(1) 1+f(2) 1+f(3)|=K(1-a)*(1-B)*(a—-B)
1+f(2) 1+f(3) 1+f(4)

then k is equals to : —

[JEE(Main)2014]
1
(@)l (b) -1 (c) o (d) —
afl
S. Method of substitution : -

Let a =2, =-1then f(n)=2"+ (-1)"
SfQ) =2+ (1) =1, f(2) =2+ (1> =5, f(3)=2° + (-1)* =7, f(4) =2% + (-1)* =17

3 2 6
2 6 8|=K(1-2)0(1+1)*(2+1)>=36K
6 8 18
3 21

=12 6 0/=3(24-0)-2(8-0)+1(16-36)=72-16-30=36=36K=K =1
6 8 4

Q. For all real numbers x,y and z, the value of the determinant
2x Xy — XZ y

2x+z+1 xy-xz+yz-2z° l+y|is equals: (JEE(Main)P2,2017)

3x+1 2xy - 2xz 1+y

(@) (y —x2)(z - x) (b)(x-y)(y -2)(z-x) (©) 0

S. Combination of methods of substitution and balancing : -

v Xx,y,zeRsolet x=1y=22z=3
2 -1 2

6 -4 3|=2(-12+6)+118-12)+2(-12+16)=-12+6+8 =2
4 -2 3

(@) (y - x2)(z-x)=(2-3)(3-1) = 2

(b)x-y)y-2)(z-x)=(1-2)2-3)3-1)=2.

(d) 1-6)(2-3)=5

so (b) is right choice.

a’ b? c? 2

(d) x-yz)(y-2)

a? b? ¢?
Q. If|a+1)? (b+A) (c+r)P|=kila b c|(L#0)thenk=
(@a-2? (b-%)7? (c-2) 1 1 1
(JEE (Main)online,12April2014)
(a) 4rabc * (b) 412

(c)— 422 (d) — 4rabc
S.Combination of methods of substitution and balancing : -

Leta=1,b=2 andc=3and A =1

1 4 9 1 4 9
14 9 16/=k.11 2 3 =>k=4
01 4 111

put the values a=1,b=2 and c =3 and A =1 in options
then only (b) is right choice.

& The beauty of these short tricks is that many problems of this kind can be solved easily.




