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Solution for AITS 3'd (Maths)-JEE-MAINS
-By S&K Classes

1. If the roots of the equation ax? + bx + ¢ = 0 are of the form ﬁ and % ,thenvalueof (a+b+c)?is

(a) 2b* —ac () b —2ac (c) b — 4ac (d) 4b% — 2ac
i o_® el B & sl _ ¢
Solution: (c) By hypothesis ¢—1+ — = and 1 .
L P
- - Zanda =8
ot — ) c—a

= {c+a)?2blc+a) +b2=5b?—4dac
={a+b+c)i=b—4ac

2. Thevalue of a, for which one root of the equation (a — 5)x2 —2ax + (a—4)=0is smaller than 1 and the other is
greater than 2 is

(a) a € (5,24) OEFTIERD () a € (5,w) (d) (—eo, 00)
Solution: (a) (i) D > 0, 4d° —4(a—-5)(a—4)>0

90—20>0::~a2=~2—::~aE(2—;Jm (i)

(i) (a—5) f(1)<0; (a-5)f(2) <0

={a—-5{a—-5—-2a+a—4)<0

=a>5=ac(50m) (i)
and(a—50a—24) < 0=5<a< 24
= a€ (524) (iii)

Using (1), (ii) & (iii)
The common condition is a € (5,24)
3. sinax + cosax and |sinx| + |[cosx| are periodic of same fundamental period, if @ equals
[a] O [b] 1 [c] 2 [d] 4
Solution :- [d]
Period of sin ax is ?
And period of cosa x is %

. . . 2w
~ Period of sin ax 4+ cosax is -

And period of [sin x| + |cosx|is =

-

Given, % = 23
= a=4
4. If f(2x + 3y,2x — 7y) = 20x, then f(x, v) equals
[a] 7x — 3y [b] 7x + 3y [c]3x—Ty [d] 3x+ 7y

Solution :- [b]
Let2x+3y=4 and 2x—7yv=FE
Then, 7A+ 3B = 20x
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f(4,B) =74 +3B
fle,y) =7x +3y

5. The solution of the equation 3loBa* 4 3xleEa® =2 5 given by

- I-DE 2 .
a]a st b1(2) [c] a~o%s ] 27105
Solution :-
= 3logax + 3. 1983 = 2
= ElDEEI + E.Elngﬂx — 2
= 4308 = 3
= El‘jgax — (E)
= log,x=—log;2=>x =a 1982 = glogs(27%)

— (2—1)lng5a — E—lngz @
6. Letf(n) =2cosnx, ¥n € N,then f(1)f(n+ 1) — f(n)is equal to
(a) f(n+3) (b) f(n +2) (c) fln +1)f(2) (d) fln +2)F(2)
SOLUTION : (B) f(n) = 2 cosnx
= f(L)fin+1) — f(n)
=4 cosxccos(n+ 1)x — 2cosnx
= 2[2 cosln + 1)x cos x — cosnx]
= 2[cos(n + 2)x + cosnx + cosnx]
=2cosin+2)x=f(n+2)

A C
7. Inany AABC,if cot=, cot %, cot—areinA.P, thena, b, carein
(a) A.P. - - “ (b) G.P. (c) H.P. (d) none of these

A B €
SOLUTION : (&) cot-, cot—,cot—arein A.P.
=2 cutg = n::u::ti—q + cati—_

| z(z—h)
4 (z—aliz—c)

[ a(z—a) [ 2(z—c)
(z—bliz—c) 4 (z—aliz—h]
=2s—hbl=s5—a+s5—¢c

=2b=a+c
=a,b,carein A.P.
8. If(b?— 4ac)?(1+4a?) < 64a,a < 0, then maximum value of quadratic expression ax® + bx + c is always

less than
(a) 0 (b) 2 01 .
SOLUTION : (B) ':b""—-#rzc:lz 4
SOL N (B) —
Now,
i

max(ax?+ bx +¢) = —2 44&:
also, =

-2 c:: 51—435 - f
Vi+2a® sa s Lfrom (1))

So maximum value is always less than 2(when a — 0).
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f
The number of integral values of x satisfying |-x%+ 10x — 16 < x — 21is
(@) o (b) 1 (cj2 (d) 3

SOLUTION : (D) +—x%+10x —16 <x— 2
We must have
—x24+10x—16=0
=x2—10x+ 16 =<0

=2=x=8§8 (1)
Also,

—x?4+10x—16 < x? —4x +4
= 2x—14x+20=0

= x-T7x+10>0
=x?—T7x+10 >0

=x>5horx <=2
From (1) and (2)

S<x=8=x=46718

Ifz =x+iy and x? + y? = 16, then the range of ||x| — [¥]| is
(a) [0, 4] (b) [0, 2] (c) [2, 4] (d) none of these

SOLUTION : (&) here x = 4cos8,y = 4sind.
= |zl = |yl| = |4l cos@|—4| sin 8] |
=4|| cosf|— |sin &||
=4,/1—2|cos8||siné |
_4/T=[sm28]

Hence, the range is [0, 4].

Zand Z2 are two distinct points in an argand plane. If @|z1| = b|z2| (where @, b € R), then the point
(azy/bz2)+ (bzs/azy) is a point on the

(a) Line segment [-2, 2] of the real axis (b) line segment [-2, 2] of the imaginary axis
(b) Unitcircle |z|=1 (d) the line with arg z = tan™12

SOLUTION : (&) assumingargz; = 8 andargz; = 8 + a,

azy |, bEg |z E b| =g gl(E+

bag . az. T blzglsiEra 2|z, et

=g+ '™ =2 cosa

Hence, the point lies on the line segment [-2, 2] of the real axis.

If ax®+ bx?+cx +d is divisible by ax? + ¢, then a, b, c,d are in
(a) A.P. (b) G.P. (c) H.P. (d) none of these

SOLUTION : (D) since ax® + bx? + cx + d is divisible by ax? + ¢, when ax?® + ¢ the remainder should be zero.

if ax® + bx? + cx + d is divided by ax? + ¢, then the remainder is (bc/a)- d . therefore,

ke _d=0

fird

= bc = ad
b d

= —=-

[ird . . .
Hence, From this ,a,b,c, darenot necessarily in G.P.

The number of ordered pairs of integer (x, y ) satisfying the equation x2 + 6x + y* = 4is
(a) 2 (b) 8 (c)6 (d) none of these

file:///C:/Users/Tanush/Downloads/Droppers%20Solution%20by%20S&K%20Classes.htm

3/7



8/14/2017 Droppers Solution by S&K Classes.htm

SOLUTION : (B). (x +3)%2+ 2 =13
=x+3=12,y=23or x+3 =23,y =2x2

14. 1f f(3x +2) + f(3x + 29) = 0¥ x € R, then the period of f(x) is
(a) 7 (b) 8 (c)10 (d) none of these

SOLUTION : (D) f(3x+2)+ Ff(3x+29) =0 (1)
Replacing x by x + 9, we get
FBx+9)+2)+7f3(x+9)+29) =0

= f(3x+29)+ F(3x +56) =0 (2)
From (1) and (2), we get

F(3x +2) = f(3x +56)
= f(3x +2) = f(3(x + 18) + 2)
= f(x) is periodic with period 18.
15. If {(cos 8 +isin8)(cos 268 + isin 28) .... (cosnB + isninB) = 1, then the value of B is:

(a) 4mT[ {b} Imm {} 4 {: } T

nin+ 1] nin+1} nint+i)
Solution(c) we have (cos 8 +isin@)(cos 26 + isin 28) .... (cosnB + isninf) =1

= cos(B@+20+ 36+ -+ nB)+isinB(8+26+--+nb)=1
= cus(—n&iﬂ}ﬁ)+1 m(ncnﬂ’ﬂ) 1
Cos (%H) = 1 and sin (%H) =0

—n(nj'i’ B=2mmn

]

= = n';::_z} ;whereme [,
16. If {1 +i)(1+2i)(1+ 3i)...(1+ ni) = a+ ib,then 2.510... (1 4+ n?)is equal to:
(a) a® — b*® (B)a2+ b2 (c) +a? +b? (d)+a? — b2
Solution: (b) we have (1 +1)(1 +2i)(1+ 3i)...(1+ni)=a+1ib e (@)
= (1-DA-2i)(1-30)..(1—ni)=a—ib ..(i)

Multiplying Egs. (i) and (ii),
We get 2.5 ...(1+ n?) = a2 + b2
17. Let z1 and z, be nth roots of unity which are ends of a line segment that subtend a right angle at the origin. Then n

must be of the form:
(a) 4k +1 (b) 4k + 2 (c) 4k +3 (d) 4k

Solution: (d) 1*/® = cos :%" +i sinziTr

irgm

Let Z, =
And Zs = cos 22T 4 jsin 22T

n 141
Then sz,0z, =amp (:‘) =amp (z,) —amp (z,) = ‘m% < (Given)

. n =4(r, —r;) =4 x integer,so n is of the form 4k
18. Let z and @ be the two non-zero complex numbers such that |z| = |w| andargz +argw = 1. Then z is equal to:
(a) o (b) —w (c) @ (d)-w
Solution: (d) = [z| = |w]| = |z| = |w@]
argz+argw =T = argz —arg(w) ="

ztw=0=2z=—w

19. If z and @ are two non-zero complex numbers such that |ze| = 1 and arg(z) — arglw) = T, thenZwis equal to:
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(@)1 (b) -1 (c)i (d) —i
Solution(d) |z|lw| = 1 (i)
and arg(2) =2=2=i=|Z=1 (i)
From equations (i) and (ii)
lz]| = |w] = {and2+ 2= Oz +Zw = —i
() L

1 (2)” = 1 then:

(a) x 4n where n is any positive integer
(b) x =2n, where n is any positive integer
(c) x=4n + 1, where n is any positive integer
(d) x=2n+1, where n is any positive integer
. 1Y (402 _
Solution: (a) (1_1) =1= [—] =1

1-i

-3 - 4
1+1°4+21 _ o
= (—1+1 )—1::-1 =1
x=4nnelf,
21. If zq, 2, z3 are complex numbers such that |z, | = [z;| = |zz| = |— +=+ —| = 1,then |z, +z, + z;| is:
Zy
(a) Equalstol (b)Lessthan1 (c) Greater than 3 (d) Equal to3
Solution: (a) 1 = |— 14l 2 +z"z" =% (v]z.* =1 =2,7,.etc)
Z3 Zy C ] Z3

—|21+zz+z3 = |zi+zz+z3

= |z:1 +z + zgl { |ﬁ| = |31 D

22. Letz, wy be complex numbers such that z + iw = 0 and argzow = T, then argz equals:

5T am am am
(@) 7 (b) 2 ()= (d)7
Solution: (c) Given that arg Zwy = T (i)
z+iwm=0=2z=—1w
= z=iw= w=—iz

From Eq. (i), arg{—iz?} =m
Arg (—i) + 2arg(z) = m—+2arg(z) =T
2arg(z) = = arg(z) = i—“

ok . 2mk) .
23. Thevalue of Tf_, (sm% —icos TT[) is:

(a) -1 (b) 0 (c) - (d)i
Solution: (d) X5_. (sin {::k) —icos (ﬂa L‘))
:_iZE=1( . Z:L:)

2wk

=—iXg.e7

o)

= —i(Sum of 7, 7th roots of unity — 1)

24. If z1 and z4 are two non-zero complex numbers such that |z, + z;| = |z, | + |z, |, thenarg(z, ) —arg(z;) is equal to:

(a) - () =3 (c) 7 (d)0
Solution: (d) Let 2, = ry(cosf, +isin6, ).z, = r;(cos6, +isin ;)
. |z + 25| = [(ry cos 8, +r, cos 8,)° + (r,sin 8, + r,sinB,)%]%/2
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=|rf+ri+ 2r,rycos(f, —8,)*?
= [(r, + )7

|21 +z:| = |21|+ |z:|

Therefore, cos(B,—0.)=1

= Ei_azzﬂﬁaizaz

Thus, arg(z,) —arg(z;) =0

25. If w = o +if,where p = 0 and z # 1, satisfies the condition that {%} is purely real, then the set of value of z is:

(@) fz:lzl =1} (b){zz=7} (c){z:z =1} (d{z:z=1.z= 1}

Solution: (d) Given (T_Ez) ispurelyreal =z =1

z

(m—Ez) _ m—Ez)
1-2 i1-z

5 (@-3)1-2=01-D@- e

= (ZZ—1Mw—w)=0

= (lzI1* - 1)(2ig) =0 (vw=a+if)
z|2—1=10

= lz| =1andz =1 (B=0)

26. A man walks a distance of 3 units from the origin towards the north-east (N 459 E) direction. From there, he walks a
distance of 4 units towards the north-west (N 450 W) direction to reach a point P. then the position of P in the Argand
Plane is:
(a) 3e™/* + 4i (b) (3— 4i)eim/* (c) (4 + 3i)e™/* (d) (3 + 4i)ei™/*
Solution: (d) Let OA = 3, so that the complex number associated with A is 3™ If zis the complex number associated with P,
then

imja

Z—SE. __ i E'ﬂf.-’-l — _..1._1
0—gel®/& 2 2
= 3z — QpiT/+ = 1 2jpim/4
= z = (3 + 4{)eim/4

27. If the quadratic equation

z?+(a+ib)z+c+id=0
Where a, b, ¢, d are non-zero real numbers has a real root, then

(a) abd =b*c +d? (b) abd = be* + d*
(c) abd = bc* + ad? (d) none of these
Solution : (a) Let the real number a be a root of z* + (a + ib)z + ¢+ id = 0
= a’+(a+iblatc+id=0
= a*+aa+c=0andba+d=0

Eliminating @ we obtain

242 d
(=3) +a(=3)+e=0
= d*+abd +b*c=0 = abd= bc®+ d*
28. The locus of z, which satisfies the inequality :

loggslz = 1] = logylz — il is given by :
(a x+y =<0 b)yx—y=0 (c)x+y=0 (dx—y=0
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Solution : (b) By the question ,|z = 1| < |z — {]
= lx +iy — 1] < |x + iy — i]

= [(x—1)+ivl < |x+i(y— 1)l

=>Jlr—1)?+y% <yx? + (- 1)3

= (x—1*+yr=x*+(v—-1)°

=2x?—2x+1+yi<x?+yi -2y +1

= —2x < 2y =S-—x< -y

= 0=<x—y =x—yv=0
29. Iflog 55 =a andlog 52 = b, then log 5300 =

[a] 2(a + b) [b]2(a+ b+ 1) [c]2(a+ b+ 2) [dla+b+4
Solution :- [¢]

log 5300 = log 5(3 x 2* x 57%)
=log 33 +2log 52+ 2logsz5
=2log;3 +2b+ 2a

[ IDg._‘.'ﬁ 5=a and 1Dg.¥-'§2 = b)

=2(a+b+1)
30. The function f(x) = sin (lcrg (x +4/(x2+ 1])) is :
[a] Even function |b] odd function
[c] Neither even nor odd [d] Periodic function

Solution :- [b]

flx) = sin[lng[x + V14 x? l)

= fl—x) = sin[log[—x -|-‘u“1+x2):|

— (-\"I & bl
= f(—x) = sinlog ([‘"’1 +x% —x) %)

= f(—x) =sin lng[ﬁ]
f(—x) =sin [lug[x +vV1+ xz)_l]
fl—x) = sin[—lng[x +V1+x? l]

f(—x) = —sin[log(x + V1 + x?)]
f=x)=—f(x)
~ f(x) is odd function.

b
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