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SOLUTION

MATHEMATICS

1.  Ans. (O 12. Ans. (D)
Let centroid of AOAB be G, (g,) log (a + ¢), log(a + b), log(b + ¢) are in A.P.
B o (a+b)=(a+c)b+c¢)
& AOBCbe G,(g,) (@a+bP=ab+cla+b)+c ... (0)
a+b 8 20160\ ¢ Zab
g = 3 2 a, c, b arein H.P. Soc=
A a+b
. _b+c 6 _cla+b) _ ke®
3, 3 = ab = 2 = S
. .,_a-¢ B . k® 3ke® ,
|91 92| 3 from (i), 6 s
a?+c2-2ac 1 1 = k?-6k-16=0= k=8or-2
618 =——F—=3 { a-0=5} k=8 {k>0}
2. Ans.(B) 13. Ans.(D)
- - - axb=pa+gb+rc
3+4b 6c+d 48+3f % AP =pardbrie, )
7 7 7 7 Taking dot product with 3, b & ¢
= The join of points AB, CD & EF meets at a 3 3 )
- O=rp TEAter (i)
point whose position vector is =,
’ 0=3piquelr (i)
3. Ans. (B) z P+q = e
oz -1 - ?|=a = |z+1]=a 3 3
= |z-3+4=a = |z-3|+4 >a @bg=gP+a+r .. (iii)
= 0<a<8
9. Ans.(B) i 1 23
Since line joining AP is not parallel to the plane aa ab ac 3 5 :53 "
So, it intersects the plane. Gbg2=[b.d bb ba=|- 1 o =—-
> 22 2955 © Bl T 125
x_1:y_0:z+3:r ca cb cc |3 3
0 5 -0 T g !
x=1, y=5r,z=-10r-3 From (i), (i1) & (iii)
which lies on the plane. 5 352 - — 2
2x+3y+5z=1 ﬁa <= §q
-14 _ 2 25 44 4., 2
P=(1,-2,1) 14. Ans. (A)
AP =0+4+16 =25 (sin?a;—sin%a,) + (sin’a,—sin’a,) +...........
11. Ans. (D) . + (sin’a,, | -sina, )
z lies on major arc of circle, N = (sin(a,+a,)sin(a,—a,))
obviously, g . )
minimuri/l values of |z] is 2. 0.2 +(sin(agra)sin(az-a,))+.o...
maximum value of |z] is K *Sin @y, — ay,) sin(ay,_+ a,,)
243 +.2 1 20 X = sin(a,+a,) sin(—d) + sin(a,+a,) sin(—d) +........
+ sin (azn_1)+ a, ) sin (—=d)
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15.

17.

18.

= sin(—d)((sin(a,+a,) +sin (a;+a,) +..............
+sin(a,, |+ a,)))

The angles of the series are in A.P.

where o = a, + a,; B = 4d; no. of terms =n

sin((al ta,)+ (n_l)(llzd)jsm(n(llzd)J

sin(4dj
2

sind [sin(a1 + (a1 +d).+2r1d—2d)sin(2nd)J
sin2d

=—sind

sind(sin(2a, +(2n-1)d))sin(2nd)

2sindcosd
(2n—1)d:% — 2nd=g+d
) sin(g+2a1)sin(g+d) _ cos2a,
a 2 cosd 2
Ans. (B)
T,=ar’ =96
_%
a="3
500<T, <780 = 500< a™" <780
= 500<96r"-°< 780
@ (n-6) @ (n-6)
% <r <96 = 52<rm9<8 .1

MmMo=6,m"°=7;,"6=8
r=6,n=7;r=7,n=7; r=8,n=7,r=2,n=9
for r=6,7,8

O<a<l = J[a]=

r =2 is possible

n-6=3
n=9
Ans. (B)

f'X)=0=>x=+1/3

max. {f (0), f (1/3), f 3)} =
let G.P.1s r2, r3, r4,

~/3+1) (Rejected)

Let ¢=xa+yb+z@xb)

22,

23.

24.

=bx¢

= 2(@+b)+xa+yb+z@Exb) =

Putin 23 +b)+¢

x(bx ) +2(bx (@ xb))

or 2+x)a+Q2+y)b+@z+x)(axb)

= 2((6.6)a —(6.3)B)
z+x=0,2+x=z7 2+y=-2(b.a)

= z=-X,2+Xx=2z2+y=—2 (- b.a=1)
x=-1,z=1,y=-3
= ¢=-a-3b+(@xb)
(@x€).b={-3@Exb)+(@x@x0).b
= (@.b?-1aPIblP=1-4=-3
Ans. (A)
Clearly t =10
Since T, is the numerically greatest term
T >1 and |[-2<1
3 4
10C3-37[_§Xj3 IOC 36[?)4
10 g —£X 10 7| —£X
C,.3 [ E C,.3 [ z j
8 2% 7 2x <
L2z
or 3.3( 5}” and 43( sj
45 30
or K22 g <X
Ans. (B)
T
Arg(z)) =¢

= sin[£+argzlj +cos[ﬁ—argzlj = L
4 4 V2

‘\/72 3+21‘ |z|— or [————|=

which represents a circle.
Ans. (D)

axb =[a][p[sin30°A = 3A

Since { is perpendicular to both 3 & b
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x+y+z—3=+x—y+z—5

V3 NG
y+1=0andx+z=4
S k=0

Now any point on the line Lis (3A +1,-2,3A+ 1).
It intersects the plane x -2y + 32+ 4 =0

30. Ans. (C) = 481 +1)+8=00rA=-1
Point of intersection of line and plane is
. 3 _2+2 4
sino=—, cosp="=m = (=2,-2,-2) whichis at a distance p =12 from
0 origin.
cos?q L "5 16 37. Ans. (C) .
NPV AR a,b,c arein A.P.
sn B 1 —E g a ab ac 1
o5 e, eb ecarein G.P.
e* + eb, 2eb, e + e are in H.P.
32. Ixhjsl (sAat)is fies the equation (If three numbers are in G.P. and middle term
(a—3b)x% + (2b + Sa)x + (b— 6a) = 0 is added to all terms then terms becomes in H.P.)
. x=11is aroot of th tion 38. Ans. (€)
- oot of the equatio x3+y3+ 28 +5=8xyz
Now T = l T = 1 Applying A.M. > G.M. for the numbers
n m 8 8 .8
Let A & D be first term and common difference x5yhzh LLL LI
1 8 8 8
respectively of the AP x®+yP 4z +£1: 1+1+41+1 (Xs.ys.zs.l.l.l.l.l)l/s
1 .
thenA+(m—1)D:; ..... (1) x8+y8+28+528xyz
1 Equality holds when numbers are equal
A+(-1D=— . (ii) XB=y¥=28=1
) ) Possible set of values of (x, y, z) are 4
= D:_yA:_ Le. (1’ 1$ 1)’ (_17 _1, 1)’ (_17 1’_1) (15_17_1)
mnem 39. Ans. (C)
T -1 imn-1-L 1 242248 eeeen (i)
mn mn - .
35. Ans. (O) b+3c=pa ... (i1)
2343646820 e (i) O -2 ) )
Taking cross product of (i) with b a-6¢ = ~2pd - = (I+2a=(6+1)c
. . a 1s not parallel to ¢
= 2(@axb)+6(cxb)=0 1 +2u=0 &A1 +6=0
= axb=3(0bx3) e (ii) 1
Taking cross product of (i) with ¢ = u=-35 &ir=-6
=  2(Gx)+3(bx¢)=0 putting 3, = -6 in (i)
= txa=S(bxd) ... (iii) A 2orbe=0
2 3 +2b+ 65 +2¢] = |2¢] = 2
from (i1) & (iii), ] )
Bl (B €)1 2 x5) BB x e {- ¢ isaunit vector}
(D) = (bx¢) +2(c xa) = S(bxc) 40. Ans. (A)
36. Ans. (D)
The given line will be parallel to one of the limi[in "C,ri' Ck_Sk]
bisector planes of the given planes. Hence A=A\ i
equation of bisector planes are
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—nggZ[ C {@+3r 1—3'}] 50. Ans.(A)
vz o1 ab+ac=4 ... (i)
=Lm;“cr-—5n &  (3.9b—(3.b)C = (x2 —2x +6)b + (siny)E
(5" —1)— (4" ~1)— (2" —1) b & ¢ are non-collinear vectors
=i -
hh 5n = a.c¢=x"-2x+6 & a.b=-siny
57 _qn_9n 41 Putting in (1), we get
= lim 1 2 i
nn 5n X“—2X+6-siny=4
42. Ans. (C) or X2-2x+2- siny =0
2 a a b e or (X—1)2+(1—siny):
§+§+§+§+§+C inC SLox=1 & sinyzl
3 =127 4 52. Ans.(B)
s |z-31<+/2 ; centre : (3, 0), radius =/2
a
(2—7? C] <1= ab% <33.2° lz—(6+3i)1 <242 ; centre: (6, 3),
44. Ans. (B) radius = 22
(%+£5+JE+ ...... oo) 2i+é+8—1a+ ...... w:i yp
27
n — |1+ 1 + 1 + o |= 2
ow S tg T =3
1,2 .3 e
and oa " aa Tga T =— (use AGP)
9 X
A8 (1) L L
a®.2 57 [ 3) 2 = a= 3
47. Ans. (C) Now,C,C,= \Joy9-3/2=r1,+T1,
Let b =ar, ¢ = ar? circles touching each other externally.
a(l+r) Their point of contact is only the point
=79 which satisfies both inequalities.
ar(l+1) PdividesC;(3,0)and L & 2
y = 5 (3,0) (6,3)
C,(6, 3) in the ratio 1 : 2
a cjb. b co-ordinates of P are (4, 1)
X YAX Y 1
z=144i = 06=tan'= = tanf==—
] ax2 +ar2><2 arx2 . arx2 4
T lal+r) ar@l+1)[lal+r) ar(l+r) 0 1
__T4 _8
:{2+2r}{2r+2}:4 tanze‘l_i_m
1+r I+4r)(1+4r 1+r 16
48. Ans. (O) 53. Ans. (C)
Consider line 3x + 4y = 25. Let P(a, b) lies on z—2=re"
this line. The minimum value of a + b2 is equal (x=2) + iy = r(cosa. + 1 sina.)
to square of perpendicular distance of this line y
from origin. =(x-2)’+y* and tano = 2
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1 62. Ans. (A)
rei(UfG) += e*l((l 0)
r cl@
which is given as real
1 B(3 + 4i)
r sin(o. — 0) — ;sin(oc -0)=0
1 Al + 1)
= r—?=0 = rP=1= x-2) +y* =1
55.  Ans.(A) 2-(1+1)_(2+3) /s
z2,+2,=-6, 2z2,=b AC  AB
If z,2, z, & origin are the vertices of an
1 3.
equilateral triangle then 2% + 22 = z,z, — z-1-i=2(2+3i )(—+7 J
= (z;+2,)* =32z, = 36=3b = b=12
56. Ans. (D) N 2_1_i=4—6J§+i(6+4J§)
Now Li L 1, 1 ?
oW 2 a-2b ¢ c-2b = 7= 3+4i+iV3(2+3i)
1 1 1 1 63. Ans. (B)
_[5+c—2bj+(z+a—2bj log,[2z — 1] > log,2z + 1|
N Yo _
:(a+c—2b)[ 12b . 12b jzo (2z-1)(2z2-1)>(2z+1)(22 +1)
alc-2b) - cla—2b) = 412P 2(z+2)+1>412P +2(z+7)+1
1 1 1
As a+c-2b=0 :>E=g+z = 4.2Re(z)<0
i.e. a,2b, care in H.P. ]
59. Ans. (B)
72 1/2
Let m B term of the first sequence be equal to
the n™ term of the second sequence. Then,
17+4m-1)=16+5(n-1) . z> Ref)<0
= 4m+13=5n+11 = 4m+2=5n | * (ns'g( )?_ )= (323 7m
21 —OZ9)\Z1 —OZy) = —Z12 —Z1Z
= n=m-(1/5)(m-2) Lo D
Since n is an integer, m — 2 must be a multiple = 121 F =322, = 32,2, + 912, |
of 5, i.e., m must be of the form 5k + 2, with =9-3z2, - 32,2+ 2, Plz,
k> 0. Then, n = 4k + 2. = |z, = lz,Plz,f + 92?9 =0
The first sequence has 101 terms and the = [z, =z = 91 ~ [z,) = 0
second has 91 terms. = A -zP(z,-9=0 = |z =3
0<5k+2<10land 0 <4k +2<91 66. Ans. (B)
= 0<k<19 Put x =1
Hence, the given sequences have 20 common (1+1) = (a,-a,+a ) +i(a, — a; + a)
terms. = |1 +if =@, - a,) +i(a, —a; + a,)|
60. Ans. (A) 5 2
= 27 =(a;—a, +a,) +(a —a3+a)
¥ Y1CC, =3C (G G+ Cpnr’cy) | 6T ANS (D)
= - Let7 = 2 + 222051 1 pj_ 4-2V5i
z z
_3nC.2 =)' "C,2° - "Cy2° o |4-24E
2,"CZ =2 G 0 = [2+2=—— = |z +2i=3
=1 +2)"-1=3"-1
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68.

69.

70.

*. locus of z' is a circle of centre (0, —2) and
radius 3
Ans. (B,C)

X Yy oz
ak bA cA
X Yy z 1

a b c

= 2173

%\/(ab)Z +(bo) + (ca)?
%W [(ab)?

Ans. (A,B,C,D)

Let z, =cos6, +isin6, and z, = cos0, +isin0,

area (AABC) _
area (AA'C'C)

_ o153

+(bc)? +(ca)?]

(o Iz, 1=lz, 1=1)
Now 2,7, = cos(0, —0,) +isin(6, —6,)
Im(z,z,) =0 = 0, -0, =nn,nel

Now w, =cos6, +icos6,, w, =sinf, +isin6,
(A) w,W, =cos, sind, +cosh, sind, +isin(d, —6,)
= Im(w,w,)=0

(B) w,W, =cos6,sin6, +cosb,sinb, +isin(0, —6,)
= Im(w,w;)=0

w; cos6, +icosO, sinb, —isind,
fhad I %

© w, sin®; +isin6, sin®; —isin6,

_ €os 6, sin, +cos6,sinb, +isin(6; —6,
sin® @, +sin® @,

(D) Similarly R{&J =0
W,

Ans. (B,D)

Let the four numbers be a, ar, arz, ar’
8

Now x*™%0* =(0.001) 3 =10°

71.

72.

Taking logarithm of both sides to base 10
(2 + log gx)log; x =8

y2 +2y — 8 = 0 where y = log,
= y=2,-4 or x= 102, 10‘2

Greater root = 10% = a. ar3

= a’=100 .. (i)
Also (ar)2 + (a;rz)2 =250
= a?(1+H)=250 ... (ii)
2
Dividing (i) by (i) = = tr =g
2 . 1
or 2r°—5r+2=0givesr= 5,2
1
whenr = 2, a = %: % and the four
numbers are i 5V2,10v2 and 202
V2
when r —% , we get the same four irrational
numbers.
Ans. (A,B,D)
. . . oA
Any point on line x =2y =3z is [ X 3]
line meets plane x + y+z =11 atP
= Pis(6,3,2)
Similarly it meets sphere given by
x2+y2+22:196 at R& S.
2 2
% +[§J +[ﬁj ~196
2 3
or A=%+12
R(12,6,4) & S(-12,-6,-4)
Now =J36+9+4 =
=324 +81+36 =
& RS =+/576 +144 + 64 =28
Ans. (A,D)
a =§+§—21A<, B=§—3§+l§
p-a=nb-a) =-4j+3k)
|5-3)=2/16+9
1
250 =1= h=+—
5 = z
) %(5% +j-7Kk)
p=d+ib-a)=|
g(5% +9j—-13k)
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74. Ans. (A,C,D) 83. Ans. (A,B,C)
(A) Number of location =°C, As it is a rhombus z, z,
(C) Number of location = "°C, |z, = z,| = |z, — 2,
(D) Number of location = "°C, - °C, & 7, +2,=12,+7,
75.  Ans, (A’B’CyD) ‘ Diagonals of rhombus arex 2
(A) Line of intersection of perpendicular bisectors
rn, =q, & tn, =q, is along i, xii, . _, n
line of intersection of — arg Z; . Zi =ty
r.n, =q, & 1.0, =q, i1s along i, x1,. S
= The two lines are perpendicular when = 21 . s purely imaginary.
2 4
(R x1,).(Fig x g ) =0 84. Ans. (A,C,D)
= (.03 )(R,.1, ) - (A;.1, ) (fy.05) =0 Put z = x + 1y
(B) (1, xf, )0, =0=(f,xAy )0, =(0, x fig).0, 2+ 33X +1iy) + 2 - 3)(x -iy)-6=0
22x - 3y) -6 =0
(C) (A, xfiy )x(fy xfiy) =0 2x -3y =3
= [n, 1, 0,]ni; =[n, 1, n,ln, Option A : In figure P
(D) Plane contains line along i, x1i, . represents
Also plane is parallel to the line along the complex number with
A, X, . minimum modulus.
But does not imply that 71, xn, is parallel Equation of OP is y =- ; <
to n; xn,.
76.  Ans. (A,B,D) Solving OP with AB, we get %—%1
(a;—2d)+(a; —d)+a; +(a; +d) +(a; +2d)
(A) 5 Option B is incorrect.
1/5 —(3+i) .
>((az —2d)(a; —d)(a3 ) (a; +d)(as +2d)) Option C : 3 o is purely real
= a3 >(af -4d*)(a3 -d*)a, 2-(3+1) _z-(3-i)
= aj >a; —baid* +4d* = b5aj >4d” 8+21  3-2i )
only solving it gives same line.
(B) a,+a,+a;+a, +a;
a+as_2a3&a2+a4 2a, Option D : —Izlllzzl—
(C) Not possible 86. Ans. (B,C)
(D) (a;-2d) (ay+2d) < (a,;—d) (a,+d) -
= d? > 0 which is true. [z =3 - 4i|< 10
82. Ans. (A,0) |z|maX: 15 >
A3
2 2 o= s1n‘1(s1n(|z|m‘,ilx
L = ol/? {C \3 +1sm£} =sin"!(sinl5) =51 — 15
A B=cos™ (cos(——l 2oy ; 12l D
1 3
mRez)==+¢ —
= (n(Rez) 2" n[cos 2 ] = cos 'cos(=5) = cos'cos5 =2 — 5
1 73 a-3pB=55t-15-6nm+15=-x
and  /n(lmz) :EMH(S“‘?] sino + cos?3B = sin’15 + cos?15= 1
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87.

88.

89.

Ans. (A,B)

Let sides be 3k, 4k & 5k

3k +4k + 5k =24 = k=2
sides are 6, 8, 10 units

B(z,) = (6, 0)
AB coincides with real axes

Now,

Possible value of z, are O+1.0o0r12+1.0

|Zl|max =12 C(6,8)
|Z llmir} =0 ) "," ‘\ﬂ‘zj)
Inradius of the A is 4 k
_ Area .
) AL, Bi(6,0) ,A(12,0)

%(perimeter) 5 )(0,0) ()

l x6x8 &
=2 ~12 36.-8)

12
Z,+2,

=5

zZ—

Circumcircle of the AABC is
Ans.(A,B)
XXZ=XXYy

=0

N—

ix(i-y

-y =A%

7=y+0% =2i +4j+k+a(i+3j-2k)
z=02+0)i+j(4+30)+k(1-22)
ZX=0=2+A+3(4+31)-2(1-21) =0

24+A+12490-2+4+41=0
141 =-12

Z=—1+—
SO 7 J

F =%\/82 +10% +19°

(2] =3
Ans. (A,B,C)

n

> [rz (0" )j -1550

r=1

-3 (r.(co°+w1+w2+oo2+ ..... +of’1))—15503

r=1

90.

91.

92.

= 1.0+ 2(e* + @) + 3(0” + ®' + )
+ 40 + o' + @ + O).....

n(o + o' +o+..+0"H)-1550n
=1+2(-0) + 3(0) + 4(1) + 5(=0?) + .......
upto n terms — 155w
will be real if n =29, 30, 31
Ans. (A,B,C,D)

For equilateral A

7, +70+72) =22, + 2,2, + 7,7,

(A) Which is satisfied by —z,—z, & z, also
similarly |z,| = |z,| = |z,| = 1

(B) z,+1,z,+1, 2, + 1 are also satisfying the
relation

©)

Z, T2,y
2

are also vertices of equilateral A.

4L 5y 2
2°2°2
equilateral triangle.

(D) are also vertices of an

Paragraph for Question 91 and 92
§=3%
unit's digitof Sisb =1
20 C1 1

Also p= =—
P, T4

S.oa=4
Ans. (C)

(J§+1)6 =1+F where 0 <F <1
Let (J§—1)6 =G where 0<G <1
[+F+G= (\/§+1)6+(\/§—1)6

=2{ °C,W3)° +°C,(3)* +°C,(W3)* +°C,
=2{1.27+ 159+ 153+ 1} =416

or 1=416-(F+G)

But 0 <F + G <2 and F+ G has to be an integer
s I=416-1=415

Ans. (B)

The general term in the expansion of (1+x + x2)20

20' 1r s, 2t

XX

1S Vst

: NODEG6\E_NODES (E)\DATA\201 3\IIT-JEE\TARGET\MATHS\HOME ASSIGNMENT (Q.BANK)\SOLUTION\HOME ASSIGNMENT # 04

(7]




NODE6\E_NODES (E)\DATA\201 3\IIT-JEE\TARGET\MATHS\HOME ASSIGNMENT (Q.BANK)\SOLUTION\HOME ASSIGNMENT # 04

=
(7]

JEE-Mathematics

wherer + s +t=20

for coefficient of X3, s+2t=3
= t=0,s=3,r=17

or t=1,s=1,r=18

a 15a 39

= 4b-—— < =27
8a+4b 5 b 5 +3b 5
= 15a+6b=39 ... (i1i)

Solving (i), (i1) & (iii) we get

20! 20!  4.20! a=5,b=-6,c=3
coefficient of x” =773+ 777 = g, a+b+c=5-6+3=2
Paragraph for Question 93 to 95 97. Ans. (D)
23. Ans.(C)— B eki Given linejs X-1-y-3_z-4
A'B‘:‘é—b‘sine ~ g 3 5 2
L Given plane is
‘—_5‘ (_a__b)xil 2x-y+z+3=0
la-bl Inl Image of point P
|G- B)xiil { A 5/ in the plane is
~ 1Al x-1 y-3 z-4 S
94. Ans. (A) N 2 -1 1
Equation of line AP is ¥ =3+ An ’ 2%1-3x1+4x1+3
Intersection of this line with P h / - 2[ 4+1+1 ]
the plane r.n=d
o x-1 y-3 z-4
(@+an).n=d Q 2 T 1 1 =-2
_d-aq =-3,y=5,2=2
Inl Q=(-3,5,2)
P has position vector &+ (d- z;a.ﬁ) -5 Point of intersection of the line with the plane
n x-1 y-3 z-4
a+tq _ . 3 5 2
=p
2 x=3r+1,y=5r+3,z=2r+4
61=25+2ﬁ(d_§'ﬁ)—“ R=Gr+1,5r+3,2r+4)
n 2@r+1)—(Br+3)+2r+4+3=0
95. Ans. (C) 3r=—-6 = r=-2
Plane parallel to 75 =d 1S an=p R=(-5,-7,0)
if it passes through & Dr'sof L=0are 2,12,2 or 1,6, 1
an=p S p=6andq=1
FA-34=0 e (1) p2+4q:36+4:40
& second plane passes through p is having the 98.  Ans. (D) : A
equation FA-bA=0  ceeeeeen (11) 0 =5i-6j+3k AE\Required vector
distance between the planes (i) and (ii) is m = 41 + 2j + 4k '
(5| Bl) _4, Projectionof 7 I B
A -
Paragraph for Question 96 to 98 on m is OC= ﬁml
96. Ans. (B) ~
£ (x) = 2e”™ + be* + cx oc_t-—m o
f(O)=a+b=-1 ... (i) Il
f'(x) = 2ae” + be* + ¢ —— - Im
F'(m2)=8a+2b+c=31 ... CA= I
m m4 < 2 »
J_z;(aezX +be*)dx :(aiZXerexJ _5i-6]+ 3k_20—162+12>< 41+26]+4k
0 0
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251 - 64j + 7k

:5%-65+312-%(4i+2j+412):

Paragraph for Question 99 to 101

= %(Base area) x Height = %‘A—B X A—C‘ x EP

- %‘1 _5j- 2K x~+/120

99. Ans. (B) 1
A2,2,-1),B@(3,1,2),C(1, 1, 1) =§\/%.\/120 = 20 cubic units
AB =i-j+3k Paragraph for Question 102 to 104
AC=-i-j+2k 102. Ans. (B)
BC=-2i-k . ACLBC Let OA, OC & OG represents X, y & z axis
mid point of AB p(q_ _&,Q] respectively & let /(OA) =/(OC) = /(0G) =1
. . BENE
= mid point of CD ~ (4K z
fi=22 3 s "
15 k- 2,2.-1) 1L,1,1) V2 {
2 2 A \ C (¢ f{) D
7 o_glit tA .
y+1 _3 o2 E fz \/5 7 D
22 9.2 312 143 © —< >
241 1 _ . > G 1.2 7, -6l ) J
2 2 77 V2 'S o
.. Co-ordinates of D are (4, 2, 0) - X ’
100. Ans. (A) f= f (10i +8j+6k) = \/2(57 + 4} + 36)
Equation of the base -
ax—1)+by-1)+c(z-1)=0 [ f1=10
which also passes through A(2, 2, —1) and | 103. Ans. (C)
B@, 1,2) 011
a+b-2c=0 .. @) v=2v2|2 0 2 =2J2{0-(0-6)+6}=24v2
2a4+c¢c=0 ... (i1) 330
c=-2a,b=-5a 104. Ans. (A)
ax—1)-Sa(y-1)-2a(z-1)=0 = = = o a an
= x-5y-2z+6=0 ﬁ:flJ’fz?J’fS :*/5(5”24”31‘)
foot of the normal from P -
26 10 |OX| -
a4 Yt 5 zZ+ 5 .
= = Paragraph for Question 105 to 108
=5 2 105. Ans. (C)
4 5[_26j 2[—10)+6 1+ 004+ 0204+ 030+ ... +ol%=0
- 3 3 as 10 is not an integral multiple of n.
1+25+4 106. Ans. (A)
—1=(z-1)(z-a)(z-02)....... (z—ar )
26 10 1
x-4 Yt3 ftg =N =(z-a)z=0P).....z— ™)
= =-2 z-1
1 -5 -2
4 2 " _ _ 2 a1
= x=2, y=3. z=73 = IZILI}Z_ —lzlin(z alz—a’)........ (z—a")
4 2 n-1 .
p = n=|[[1-0a)
252 [
101. AnS. (A) n-1 2nri
Volume of the pyramid =11 (1-ar)

10
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107.

108.

109.

JEE-Mathematics

Ll (o n
= Hsln[;] = 2n71 ( ‘n> 1)
! rm -l oym
So Y. (nsin— = !in(l_[sin—]
r=1 n r=1 n
= m;_4 =/nn-(n-1)/n2
Ans. (D)
n=7,0’=1land 1 + o+ a? +........ a®=0

Sum of the roots = o+ o +o* + o3 + o’ +a® =—1
Product of the roots = (ot + o2+ o ) (o + o’ + )
=ot+al+o’+a’+a’+ad + a’+ o’ +alf
=2+(l+a+a?+a+a*+a’+ab) =2
So the required equation is
—(-Dx+2=0 =
Ans. (O)
n=>5, a’=1
and l+a+o®+a*+a*=0
1+ o)1+ o)1+ a1+ a?)
=(l+a+a?+ad)(1+a?+a*+
= (o)1 + o2+ o’ + o)
=aHY(-a)=a’=1
Paragraph for Question 109 to 111
J17(1+ tan® x) + 8tanxsecx — 16 = —2tanx(1 +4sinx)
or |[4tanx + secx|= — 2tanx (1 + 4sinx)

x24+x+2=0

a’)

or (4sinx + 1) = 2sinx (1 + 4sinx), cosx < 0

For x [%nj , sin x = 1/2 is the only solution.

5n
9=
= 6
Ans. (D)
Al(z)

OALAP = arg(z - z)) — arg(z)) =

l\')l:l

Z—27
lJziE
z, 2

is purely imaginary.

or arg(

zZ—2
- 1

Zy

or 272 —i= z=2z,(1+1), A €R,.

z
Also clomplex slope of AP + complex slope of
OA=0

Z—2 zZ—2 Z—2
278 40 o LyZ _"1-0
z-2, z, Z z

110. Ans. (C)

Let Iz, I=lz,l=lz;|=a
If z be the complex representation of F, then

z-2, Z-17

111. Ans. (A)

+—=0
Zy Z
ie, zz+zz,=2a" = . (1)
similarly, z,z+Zz, =2a®>  .......... (i1)
From (i) and (ii), we have
- = 2
(zy 2, —2,21)z =2a%(z, — 7))
z 22,2
az[—Z——j z=2a%(zy-2)) or z=—-2%2
Z, 2y zZ, + 2,
5 [
— 6 —
z2,=2.e6and 2, = 7,.¢
ibn
= Z,Z, 3areinG.P. with common ratio e ©
5n
ifnr = —
6
= [i/nr] = -

Paragraph for Question 112 to 114

T (¢ rax

—cos? 0

0(6) =

X+y
Also f (0 +f () =
Puty =x

2f0=2 = =1

sin2 0 1 1 sin® 0
66)= [ —dx= {——}
—cos? 0

11
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= —{% +L} = —4cosec’20
sin®® cosO

112. Ans. (A)
Fundamental period of — 4cosec?20 will be
Ans. (B)

h(0) =

113.

Now ‘axb‘ ‘ab‘

=4dcosec?20 +16sin® Ocos? 0

= ll[cosec2 20 + ;2]
cosec” 20

It will be minimum when cosec?20 = 1
T
= 0= Z

So volume of the parallelopiped will be

[aB@x&]zgxgy:l

2
Ans. (B)

40(0) +/3¢'(0) =

— 16c0sec?20 +16+/3cosec?20cot20 = 0
16cosec?26(—1++/3 cot260) = 0

114.

= cot20= L (as cosec?20 # 0)

NE)
= tan20=+/3

nm T

=N 29=nn+g = 0="7+7, nel

So number of solutions in [0, 27t] will be 4.

Paragraph for Question 115 to 117

oe
.~

~e.
~——
.
..
~u

A(z)
(1+1)

B(z,)

(2+1)
2

115. Solving |z —z,| = [z - 74|, we get
2(2-1)+ z(-2+i)=3
Let z, be the image of z, in (i)
= z, (-2-1)+ Z,(-2+i)=3

:>Z—_—8+E1
P 5 5

2

116.

117.

Zy

»

From figure maximum value of |zp -z

J9+1+2 = 2+4/10
Area enclosed
= Area of quarter circle OBC — A(AOAB)

q

_m5 Lo g _5n 1
4 (2 4 2

Paragraph for Question 118 to 120
224204 1=0 ... (i)

-2 +20+1)=0
B_1=D

Let roots of the above equation are

Zys 2y 23, cenennes Z13

z = (cos2nT + i sin2mc)l/18

= @ + 1sin@

BRSART: 18

where, n=0, 1, 2,
z,= cos0°+1sin0° =1

2n
L isin— = cos20° +1isin 20°

Z2 =CO0ST 45 18

18

4n
= i isin— = cos40° +isin40°
Z3 COS7T 5 18

18

34r

Z)g =COS—— 34n +isin—— = cos 340° +isin 340°
18 18

) 25(0(3)

2.

2

Zy (o)

z, (o)

Z
Z5(0ty)

zy5(0yy)

12
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2nnt . . 2nm
7= COST+ISII‘1—,

6

z', =cos0°+isin0° =z,

n=0,1,2,3,4,5

z'y = cosZ +isinZ = cos60° +isin60° = z,

3 3
z'y = cos%+ isin% =c0s120° +isin120° = z,
z'y = cos%+ isin% =c0s180°+isin180° = z,,

z'y = cos% + isin% = c0s240° +isin240° = z,,

z' = cosl—(:t + isin% =c0s300° +isin300° =z,

12

Roots of the equation 2"~ + 22+1=0

arC 7y, 73, Zs, 2y Zg, Zg5 2115 1> Z145 Z155 Z17>

oP = 3i+j-k
7*(0P) =11
(B) ax(bx¢)=(a.c)b—(a.b)c=10b-3c+0.4
X+y+z=7
(C) a.b<0
(xP-1)+x(x*-1)+1<0
x2+xt-x"-x+1<0
LHS>0 VxeR
(D) Obviously points P, Q & R are collinear
points
A(APQR) =0

122. Ans. (A)—>(R); (B)—>(P); (O)—>(Q); (D)—>(S)

(A) According to given information the system
has infinite solutions

Z13 which are respectively OLys Oly, Olgseeen. oy
118. Ans. (C) 2 11
1 -1 1/=0
12 12
cos[zeijﬂsin(zei] o -1 3
o . 23+1)-B-a)+(-1+a)=0
= cos(0; +0, +....+ 0y, ) +isin(6; +0, +....+6,,) = o=4
o o i (B) Putz=0inP &P
= % g% g% e = 0.0, 05 a,= 1 N 2X+y:11 2
(product of the roots of the equation (i)) X—y=2
119. Ans. (B) s P=(,-1,0)
arg(a,) =20° & arg(a,,) = 340° Put x=0 1n1P1 &P,
+z=
sec(3tan_l(tan20°) + 6c0s_1(003340°)) Zy +7=2
sec(3 x 20° + 6 x (360° — 340°)) = sec180° =-1 13
Q=0,--, -
120. Ans. (D) [ 2 2}
0Ly, Olg, Olg, 0Ly, Oy, Oy AT the roots whose . 1. 3.
L : PQ=-i+-j+-k
1maginary parts are negative. 27 2
Sum of their real parts Projection of PQ on x-axis = ‘172;‘ =1
= ¢c0s200° + c0s220° + c0s240° + c0s260° L
+ c08280° + c0s300° +c0s320° + cos340° © (1-1,0) R (0’7’5)
—€0s240° — cos300° P r Q
. 0
_ sin8.10 . (200°47.10)+ L -1 _ 0.00)
sin10 2 2 Equation of line PQ is
sin80° 270° = 0
si1‘110COS - x—1:y+1: Z__
121. Ans. (A)—>(S), (B)=>(R), (C)—(P), (D)—>(P) -1 1/2 3/2
(A) ¥=3+2b Let Rs[—xu,&—lﬂ]
T 2 2
r=b+pa
solving two lines A =p =1 OR.PQ=0

13
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1(a oA Z,—2
= -I-A+D+ [__ 1] 72 =0 (B) = z; is purely imaginary

= triangleis  right angled

= L=

3
7
~ 11 9
(5w
= Ta+14b+ 14c =2
(D) Area :%‘O—PXO—(Q‘ =\/%
124. Ans. (A)—(Q), (B)—=(Q), (C)—>(P), (D)—>(S)

(A) 2a<6 = a<3 = 0<a<3
integral values are 1, 2 (©,

(B) Area= ( oo ‘k »
o N

(C) Let 23:? =r(cos0 + isin0)
2

as cosf <0

= triangle is obtuse angled

Z3—2, .
(D) |z,~z|=z,~z,|and - z; is purely

imaginary so triangle is isosceles
rightangled.

126. Ans. (A)—>(Q); (B)—>(R); (C)—(S); (D)—>(P)
(A) 2y =2, =M2z3-2))
= 24 lies on the line joining z; & z, in
the first quadrant.

tan(arg(z;)) = slope of line joining z, & z,

tan(arg(z;)) = 5

,5/2 4
x=3/2
f@)=(2x-3)+1y.2)
f(@z)=-2y+1(2x - 3)

for purely realX:% & -5<2y<5

:> _E< <§
27772 1 i3
Number of solution is 1 ©)z;-(5+2)= (_7 —J -1+1i)
(D) Shifting origin will never effect the
distances D . 1 3 .(—1 «/§J
Z,— (5 +20)= - ——+i| ———
64 3 2 2 (2 2
OD =3 _540i4l Y3 1 1B
o z3—5+21+2 2 T3 g
OD'=2V3 = , 11 V3 (3 V3
3070° =3z 2z
r_43 g
2 2 (2,0)0—D— 1-3

Re(z,) — Im(z) BEL L R
125. Ans. (A)—(S), (B)—>(P), (C)—(Q), (D)~ (P,R) 2

(A) Z3 0 _ 1+iV3 N 2372 :eig

Z =2 2 Z =2

(D) Letz,=a+ib
& z,=c+id

= Triangle is equilateral

Im(z,2,) =0

14
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C .
=T e @) D)
b+d (-32)
= =0 = — ’
tan(arg(z, + z,)) e = b d "
from (i) a=c (15_1\) S\ T
z,=a+ib
z,=a—ib 5.4
72,=2, = |z,—2,|=0
1=% = [2- 3] s 1043
127. Ans. (A)=>(P); (B)->(R); (C)—>(S,T); sinZ == = r=— p=3
D)—>(Q,T) 128. Ans. 712
(A) Let angle between plane and line is 0. Suppose that the first term of the sequence AA
is d then
sind (i-3j+2K) (20 +]-3k) A={dd+1,d+2, ... d+1n-1))
Also sin 0] = " | hence A= (a, a +d,a, +d+(d+ 1),
a1+d+(d+1)+(d+2) .......... )
_ 2—3—6‘_1 1
14 > an:a1+(n—1)d+§(n—1)(n—2)
|cosec 6] = 2 so a_is a quadratic polynomial in n.
~ 4 % a _(n-o)n-p)
® [abe]=> T2
7 since a,, = a,, = 0 we must have
[25—b 2b-c¢ 26—5] a = %(n—l9)(n—92)
={(2a-b)x(26-¢)}.(26-3a)
{ } 0 4,= 2 (3-19)(3-92) =712
—{4(3xb)—2axc+bxc}.(26-7) 129. Ans. 45
I . 36{x}?>=2[x].3x
:8[abc]—[bca :7[abc] 6{x}2 (x—{x})x
4 X2 —x{x} -6{x})*=
:7><7:4 (x—3{x})(x+2{x}):0
e T > - {x}:ior =z
(C) T=(axb)sinx+(bxc)cosy+2(cxa) 3 2
f.(d+b+c) =0 0§§<1 0g_§<1
= [556](sinx+cosy+2): 0<x<3 0<-x<2
L 2<x<0  (Rejected)
= but [abc]io Case-I: 0<x<1
= sin X + cosy+2 =0 «
= sinx = -1, cosy =—1. x=3 =X =0 (rejected)
) 2 2 .
For x” + y~ to be minimum, Case-I1: 1<y <2
T
X =——, y =T _125
2 X 3
2 5 2
X2+y2:%+ﬂ32=% “x=1 = x=

15
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Case-I11 : 2<x<3 132 Ans. 4
?(B(\/\/()’
2
3%" 2 = x=3 (rejected) 1
2)
3 2%/9’%)(
_— e St
X=2 /‘92\/&(/
7
Now, given G.P. is 2, 3, g2 direction ratio of
PQ=(-3r,-3r,—6,2r, +1,-16,4r, -1, - 2)
11 4
Another G.P. 19 80 Now, —3(-3r, — 3r, — 6) + 2(2r,,r, — 16)
1/4 9 +4(4r, -1, -2) =
~1-4/9"20 Tr, + 29r, = 22
9 3(-3r,—3r,—6) - 2r, +r,— 16) + (4r,-1,-2) =0
100S = 100X2—0= 45 Tr, + 291, = 22 (1)
131. Ans. 3 3(-3r,—3r,—-6)-(2r, +r,—16) + (4r,-1,-2) =0
T I, +7r, = -4 ()
Let xi+yj+zk =(x,y,2) On solving (1) & (2)
4y r = -1, r, = 1
DX0,542,0) so P(3.8.3)
;3' ’-r__%\__:'C(S\/Z,S\/Z,O) Image of P(3,8,3) w.r.t Plane 3x + 3y —z =11
o R 29
4:\6 >M a+b+c=4
P «P(3.8,3)
AE0,0,0) BGV2,00) X
Let M be the mid point of AC *PE3.25)
134 Ans. 1
BM =5 Clearly,a=1,b=2,¢c = 3. 3
s s The second line can be written as g
= coordinates of B' are | —=,—=>3 X—a |y z :
2 2 2 0 o (D) g
5 5 Now equation of plane through the line §
Equation of AB' = t(—,—ﬁj
quation o RN Y21 o (1+5—1J+xx=0
b ¢ b ¢ Z
equation of CD = (O,Sﬁ,0)+K(5\/§,0,0) y z :
or AMX+=+—=1 ... ) ¢
Shortest distance between AB and CD c 3
s s plane (2) is parallel to the line (1) g
0,5v2,0).| | —=,—=,0 |x(5v2,0,0
(0,5v2 )[[\/5 5 jx(\/_ )j_lo - x,a+%.0+%.c:0 = Kz—i g
‘([ D j (5\/_ 2.0, 0)} NG equation of plane IT is %
V2’ f X y z X y z g
—+=+—=1 or ——+=+—=1 2
a b ¢ 1 2 3 2
H

(7]
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135

136

137.
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A(_17 07 0)’ B(O? 2a 0)9 C(O, 07 3)
volume of tetrahedron

OABC = ‘%[—i 2j 312]‘ —6.

Ans. 288

1
[abc]=|4 2
2 2

Vl =76 and V2 =216
Ans. 3

Let 0(0),A(3),B(b) and C()

Dis

T
-+ angle between adjacent sides is 3

Ans. 7
|@-PIE3 = §G+p°-2pG=9 .- (1)
|IT-Gdl=4 = G+12-27G=16 ....(2)

Q- = F-pH-24G-p)=7
(t* -p*).(F+p-24) =7
PR.(QR +QP) =7

138.

139.

140.

Ans. 5

Point of intersection of the lines is (0, 1, 1)
which lies on the plane P.

D.r.ofL is(2,2,1) & D.r.of L, is (1, 1, -1)
= avector parallel to P is

i j k
2 2 1|=-3i+3]
1 1 -1
ik
Normal to the plane =|-3 3 0
1 1 -1

= 3i-3j-6k

= Equation of plane is
1.x=0)+(y-1)+2(z—1)=0

= x+ty+2z=3
(a,-2,0)liesonP = a=5

Ans. 4

Axb+E=b-¢

which is possible iff

b-¢=0 = b=¢

Ans. 8

Let the equation of OAB be y = mx

Im(z)
(4\2,1242)
B
2\2
£(6,2)
d\em—~—>Re(2)
0
bm-2| (3m-1)° 5
= [T = T o=
Jl+m? (1+m?)
9m® —6m+1
> ——— =2 = Tm*-6m-1=0
1+m

= Tm’-7m+m-1=0
Tm(m-1)+(m-1)=0 = m=1
= y =X must be tangent to the second circle

1242 -4+2
2

=k = k=8
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