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HOME ASSIGNMENT # 04

STRAIGHT OBJECTIVE TYPE
Length of each edge of a regular tetrahedron is 1. The distance between the centroid of two faces is -

1 1
A1 B) 5 © 3 (D)3

If a,b,c,d, e f are position vectors of 6 points A, B, C, D, E & F respectively such that
3d+4b=6¢+d =48 +3f =X, then -

(A) AB is parallel to CD

(B) line AB, CD and EF are concurrent

(C) EB is perpendicular to AF

(D) 7X 1is position vector of the point dividingCD in 1 : 6

z is a complex number satisfying |z — 3| <4 and |0z — 1 — &?|= a (where ® is complex cube root of

unity), then -
(A)0<ax?2 B)0<ac<8 (C)2<ac<8 (D)2<a<4

5
The coefficient of x° in the expansion of (xz +i2 + 3} must be -
X

(A) 90 (B) 110 (C) 100 (D) 120
Read following statements :

(1) 1if two lines in space are perpendicular to a third line then they will be parallel
(i1) if two planes are perpendicular to a third plane then they will be parallel

(111) if two lines are parallel to a plane then they will be parallel

(iv) @xb isa vectoralong the line of intersection of two nonparallel planes 37.a +5 = 0 and 57 b-7=0.

Identify the true and false statement (in order of statement) -
(A)TTTT (B) TFFT (C) FFTF (D) FFFT
Acute angle between the linesL, : x +y=0=y+zandL,:2x+y+z=0,x+2y +z=01s -

A cosfl—3 B) cos™’ —3 Q) sin™’ —2 D sin"—2
(A) (B) © (D)
11 11 11 11

Equation of a line lying in xy plane is 3x + 5y = 15 its vector equation is -

(A) T =3j+A(3i+5)), where A e R (B) T = 5i +A(5i —3j), where & € R

(C) T = p(5i—3j), where p e R (D) T =(~i+4))+A(5)]-3i), where L € R

A vector @ =2i + 33 +7k is there in right handed rectangular coordinate system. The coordinate system

is rotated about z-axis from positive x to positive y-axis through angle n/2, then new components of a
will be -

(A) (2,3,7) B) (-2,-3,7) ©) 3,-2,-7) D) 3,-2,7)

FILL THE ANSWER HERE
@®@® 00 2. O®00O . 00 4+ OB®OO
@® 00 6 O@®OO 7. @®O0O 8. O®®OO

1
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9. A plane 2x + 3y + 5z = 1 has point P which is at minimum distance from the line joining A(1, 0, -3)

and B(1, -5, 7), then distance AP is equal to -

(A) 35 (B) 24/5 (C) 45 (D) none of these
10. Sum of coefficients of terms which contains integral powers of x in the expansion (2 +/x)® is -

A 2% +1 B 2% 1 C 3 -1 D) 3% +1

(@A) 2 ) 2 ) 2 2

11. If Arg Z- 2_ . , then correct statement is -
z-21) 4
(A) minimum value of |z] is 0 (B) minimum value of |z] is 22 -2
(C) maximum value of |z| is 4 (D) maximum value of |z| is 22 +2
kc

12. log(a+c),log(a+Db),log(b+c)arein A.P.and a, c,barein H.P., wherea,b,c>0. Ifa+ b= T , then
the value of k is -

(A)2 (B) 4 ©6 (D) 8

13. 4 b, ¢ are three unit vectors and every two are inclined to each other at an angle cos™'(3/5)
If axb=pa+qb+rc, where p, g, r are scalars, then 55¢2 is equal to -

(A1 B)5 ©6 D)9

14. Ifa, a,, 3 e a,, are in A.P. with common difference d & (2n-1)d =7,
then sinzal - sinza2 + sinza3 - sin2a4+ ..... + sinza(zn_l) - sin2a2n is equal to -

. d . d
—cos?2a —sin2a - al_g o a1+5
A) ———— B) — C) ——— D) —————=
A — B) — (©) — (D) ——

15. If 6™ term of a G.P. is 96 & n'M term is lying between 500 & 780, where first term is a & ([a] # 0, where
[.] denotes greatest integer function) & common ratio is positive integer (r # 1), then number of terms
in the series are -

(A) 8 B)9 (©) 10 (D) 11

16. In a G.P. consisting of positive numbers the product of the first four terms is 4 and the second term
is the reciprocal of the fourth term. Then sum of the G.P. up to infinite term is -
(A) 8 (B) -8 (C) 4(N2+ 1) (D) 4(V2- 1)

17. The sum of the infinitely decreasing geometric progression is equal to the greatest value of the function
fx)= 3x> —x — 76 on the interval [0, 3] ; the first term of the progression is equal to the square of the
common ratio. The common ratio of the G.P. is -

1
(A) V2-1 (B) 31 (©) 2 +1 ® 5.

9. ®O@B®O® 0. ®® 00 L. &@® 00 . ®® 00

B. ®@® 0O 4 ©®@® OO 5 @® 00 I. @® OO

7. @ ® © ©®
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18.

19.

20.
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If @ and b are vectors such that |a|=2, |B| =1, ﬁAB:E and ¢ satisfies 2(5+5)+E:Bx6,then
3

the value of | (ax¢).b]| is -
(A)2 (B)3 (C) 4 (D)6

Two lines whose equations are L, : X3 _ y;2 = Z}?l and L, : X;Z = y;3 _2=2 lie in the same
plane. If L, intersects a plane x +y + z =15 at P, then distance of P from (3, 4, 3) is -
(A)6 (B)4 ©2 D)3

If the shortest distance between the line 7=(i+2j+3k)+A,(2i+3j+4k) and

=20+ 43 +5k)+ Ay i+ 43 + 51A<) is x, then cos™'(cos \/gx) is equal to -
1
(A) 5 B)0 ©O1 (D)2

[3+2b b+2¢ C+23]

21. If 4, b and ¢ are non-coplanar, then —= is equal to -
[a bc]
(A)3 (B)6 ©)38 D)9
22. If 't'is the period of f (x) satisfying f(x +5) + f (x) =0, V x € R and 4™ term in the expansion of
2x ) )
(3 —?J has the greatest numerical value, then |x| belongs to -
45 30 30 25 25 [ 5 45 }
. . (m 3n i .
23. If ‘\/Ez—3+21‘ =|Z| sm(—+argzlj+cos(——argzlj , Where z, = 1 +—=, then locus of z is -
4 4 V3
(A) a pair of straight lines (B) circle
(C) parabola (D) ellipse
24. Vectors @, b and ¢ with magnitude 2, 3 & 4 respectively are coplanar. A unit vector d is perpendicular
~ ~ I 12 - . . .
to all of them. Tf (3 x b)x (S xd)= %—%+§ and the angle between @ and b is 30°, then ‘E.i‘ + \a j‘ +lek
is equal to -
A > B > C El D Rl
25. Ifthe value of [@+2b+3¢ b+2¢+3d ¢+2d+3b|=k[d b¢], then k equals -
(A)6 B)9 (©) 12 (D) 18
8. ®® 00 H. OE@®O0O 2. ®@®O® 2. ®@®0O0®
2. @00 2. @00 4. ®@B®0O00 5. ®@®00®
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26.

27.

28.

29.

30.

31.

32.

33.

34.

10
1
If the coefficient of x in the expansion of (X _QJ is — 15, then the value of 'a' is equal to -

1 1
(A3 (B) 5 ©)2 (D)3

A plane x + 2y — 3z = 12 has point P which is at minimum distance from line joining A(1, 0, -3) and
B(2, 3, -1), then (AP)2 is equal to -
(A)O (B) 14 (C) 28 (D) 56

11
The term independent of x in the product (4+ x +7x%) (x - EJ is -
X

INFARH (B) 3% ¢, ©) 3. e, (D) -12.2"

Let |ﬁ| =1 and ‘B‘ =3.1f 3+A\b and @—Ab are mutually perpendicular vectors, then [A| is -

1 1 1
A5 B) (©3 D) 5

If angle between line Tt :§+212+M43—312) and xy-plane is a and angle between the planes

2

X+ 2y =0and 2x + y =01is 3, then c?sza is equal to -
sin” 3
A) 1l B 2 C E D i
A B) ¢ © (D) 73
00
Number of rational terms in ((‘/g + Z/E )1 ! is -
(A)2 (B)3 4 (D)5

1 1
If T_ & T, denotes the m™ & n™ terms of an A.P. respectively, such that T,, =—, T, =—, then which
n m

of the following is necessarily a root of the equation (a — 3b)x2 +(2b+5a)x+(b-6a)=0-
AT, BT, ., OT,+T, D)T,.T,

Centre of the tetrahedron OABC with O being origin and A(a, 1, 3), B(2, b, -6), C(-1, 4, ¢) is
(1, 3, -1). The value of a?—b+4cis -

(A)O B)6 (©) 10 (D) 16

n(n+1)(n+2)
6

If the sum to n terms of a series is given by , then the n™ term of the series is -

(A) Y n? ®) (Xn) © Yn D) n+Yn

35. If 2a+3b+6¢ =0, then (Axb)—(bx<)+ (Ex24d) is equal to -

(A) 2(bxc) (B) 3(bx<) (C) 5(bx?) (D) 6(bx¢)
6. @® OO 2. @@ OO 8. @O0 9. @@ 0O
3. @@ 00 3. @@ OO 2. @O0 3. @O0
. OO DO 3. ®® 00O
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x=1 y+2 z-1
k

X —y + z =5, then the point of intersection of L with plane x — 2y + 3z + 4 = 0 is at a distance 'p' from the
origin, where 'p' is equal to -

36. The line L :

makes an isosceles triangle with the planes x + y + z = 3 and

(A) 32 (B) 242 (©) 33 (D) 243
37. Ifa, b, c are three distinct numbers in A.P., then e? + e, 2e®, eb + e are in -
(A)A.P. (B)G.P. (C)H.P. (D) none of these
38. The number of solution(s) of the form (x, y, z) satisfying X3 + y8 +28 = 8xyz — 5 is (are) -
(A1 B)2 O 4 (D) 8

39, If 5,5 and C are three unit vectors, no two of which are collinear, a +2b is collinear with ¢ and

b+3¢ collinear with @, then |4 +2b+8¢| is equal to -
(A)O B)1 ©)2 (D)3

n r—1
40. The value of limZ(zsin “Cr.ka.3kj is equal to -
k=1

A1 (B)2 ©3 (D) 4

41. a and ¢ are unit vectors and |b| = 4. If the angle between a and ¢ is cos}(1/4), then b— 2c= Aa,
where A can be equal to —

(A)3 (B) 1/4 )4 (D)-3
42. Ifa+b+c=6wherea, b, c e R*then the maximum value of a’b3c is -
(A)3%2.23 (B) 32.22 (C)33.22 (D) 6

. .. 1
43. a, b, c are three distinct positive numbers and ab%c? has the greatest value E , then -

1 1 1 1 1
A)a=1,b=—,c=— B)a=—,b=—,c=—
(A) 4 3 ®) 6 3 2
1 1 1 1 1
a=—,b=1c=— a=—,b=—,c=—
© 2 6 (D) 2’ 3 6
N 3

44. If square root of, a*.(2a)* .(4a)* .(8a)% ........ o 1S E’ then the value of 'a' is -

A 1 B 1 C 1 D 1

(A) 3 (B) 3 © 7 D) ¢
45. If a, b, c are non-zero numbers in A.P., then l—bc, %—ca, l—ab are in -

a c

(A) A.P. (B)G.P. (C)H.P. (D) none of these
36. @®@® OO 3. ®@® 0O O 3. @@ 0O 9. @@ 00O
90. @O0 O 4. @ ® 0 ©® 2. @O0 O 4. @@ 00O

“4. @O OO 5. @O0
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46.

47.

48.

49.

50.

S1.

52.

53.

The sum of three numbers in G.P. is 21 and the sum of their squares is 189. If the sum to infinite terms
for the given G.P. is defined, then the common ratio is -

(A) % (B) % ©) i (D) none of these

If a, b, c are in G.P., x and y be the arithmetic mean between a, b and b, c respectively, then

a cl\fb b).
—+— || —t+—|isequalto -
X YyNAX Yy

(A)2 (B)+4 4 (D)6
If a & b are real numbers such that 3a + 4b = 25, then minimum value of a2 + b2 is equal to -
(A1 B)5 (C) 25 (D) not defined

5
5+Z4+z3+z2+z+1:0,then H(Z—Oti) is equal to -

i=1

(A) 63 (B) 31 (©) 32 (D) 64

Ifa 1> Oy, O3, 0Ly, OLs ATE TOOLS of the equation z

If b and ¢ are two non-collinear vectors such that 5.(B+6):4 and ﬁx(Bxé)
=(x*>—2x+6) b+(sin y) €, then the point (x, y) always lies on -

A)x=1 B) y=1 C) y=nr (D) x+y=0

The equation of a plane is 2x —y -3z =5 and A(1,1,1), B(2, 1,-3), C(1, -2,-2) and D(-3, 1, 2) are four
points. The line segment which does not intersect the plane is -

(A) AC (B) AB (C) BC (D) BD
If principal argument of z satisfying inequalities |z —3|< J2 and |z—-6-3i| < 24/2 is 6, then tan26
is equal to -
(A) : (B) s © 2 (D) =
4 15 4 15

i0
L . e z-2 : :
If the imaginary part of the expression 7 +—— 1is zero, then the locus of z is (where 0 is a
e

constant such that 0 # arg(z — 2)) -

(A) a straight line parallel to x-axis (B) a parabola

(C) acircle of radius 1 and centre (2, 0) (D) a straight line parallel to y-axis
54. 1If z satisfies iz> =7z° + z, then arg z is equal to (z is non zero complex number) -

) 5 (B)— © - -

4 4 4 4

55. Let z, and z, be the non real roots of the equation z* + 6z + b = 0. If the origin and the points repre-

sented by z and z, in argand plane forms an equilateral triangle then value of b is -

(A) 12 (B) 18 9 (D)8
6. ©®O® OO 4. @00 4. OB®GBOO® 9. OO0
0. @® 00O I ORONCA®) 5. @®OO® 3. @® OO
4. OO0 5. @® 00
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57.

58.

59.

60.

61.

62.
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=0 and a, b, c are not in A.P., then -

b

(A)a,b,carein G.P. (B) a, 3 C arein A.P.

b . .
(C) a, E’C are in H.P. (D) a, 2b, carein H.P.

.3 5 7 .
The sum to n terms of the series S +—5—=5+ 55— +......... is
" 1I"+2° 1"+2°+3
A 3n B 6n C 9n D 12n
()n+1 ()n+1 ()n+1 ()n+1
The maximum value of the sum of the A.P. 50, 48, 46, 44, .......... is -
(A) 325 (B) 648 (C) 650 (D) 652
The number of common terms to the two sequences 17, 21, 25,....... 417 and 16, 21, 26, ..... , 466 1s -
(A) 19 (B) 20 (O 21 (D) 91
The value of > > "C'C, is -
r=0 s=1

(A) 3" -1 B)3*+1 (C) 3 (D) 33" -1)

If the numerically greatest term in the expansion of (3 — 5x)!!, where x =3 is 1485, then A is equal

to -
(A) 81 (B) 243 (C) 729 (D) none of these

s
If A(1 + 1), B(3 + 4i) and C(z) are the vertices of a AABC in which ZBAC :g and AC = 2AB.

Then z is -

(A) 3+4i+iv3(2+30) (B) (3+4i)+ii(2+3i)
3

(C) (2+30)+i3(3+4) (D) (2+3i)+%(3+4i)

63. If the shaded portion represents the set of complex numbers, then which of the following set of complex
numbers satisfy the inequality tan~'(log,[2z — 1[) > tan~!(log,[2z + 1|) -
Im(z) Mm(z) Im(z) Im(z
(A) e (B) e © e (D) ‘p
Re(z)
64. If 21—352 =1 and |z,| # 1, then [z| is -
—Z,Z
(A)3 (B) 1 © 2 (D) 4
56. @®@® OO 5. @® OO 58. @000 5. @000
0. ®® OO 6. ®® OO 62. ®® OO 63. ®® OO
4. O® OO
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6S.

66.

67.

68.

69.

70.

Arg i +4i" +i™ +i"? i 4 4}1] s -
A) 0 B C) = D) ——
(A) (B) = © > (D) - >
If (1 +x)° =a,+ aX + ax*+ a,x> + a,x* + ax>, then the value of (a, — a, +a,)* + (a, — a, + a5)* is equal

to -

(A) 243 (B) 32 ©) 1 (D) 210
. . N .
If |z| = 2, then the points representing the complex numbers —2i +———— lies on the circle -
z
(A) whose centre is (0, 0) and radius = 2 (B) whose centre is (0, 2) and radius = 2

(C) whose centre is (-2, 0) and radius = 3 (D) whose centre is (0, —2) and radius = 3

MULTIPLE OBJECTIVE TYPE
If OABC is a tetrahedron (where O is origin and points A, B, C lies on X, y, z axes respectively). Let A'
is point on OA(@), B'is point on OB(b) & C'is point on OC(S) such that A'B'C' plane is parallel to
ABC and volume of tetrahedron OA'B'C' is half the volume of tetrahedron OABC, then -

y 2z _1

(A) equation of plane through three points A', B', C'is IE + m + H =5

1
(B) equation of plane through three points A', B', C'is ; +L é =—7
|a] [b] [¢] 2
area of (AABC) e

C©) “area of (AABC)

area of (AABC) 213
) area of (AA'B'C")
z, = a+ib and z, = ¢ + id are two complex numbers (a, b, ¢, d € R) such that |z,| = |z,| = I and

Im(z,z,)=0. If w; =a+icand w, =b +id, then -

0

(A) Im(w,w,)=0 (B) Im(w,w,)=0 (©) Im[%j =0 (D) Re[%j

Four positive numbers form a G.P. The product of the first number and the fourth one equals the
2
=(0.001) E and the sum of the square of the second and square of

2+logo x

greater root of the equation x
the third number is equal to 250. Then -

(A) the four numbers in G.P. will be rational.

(B) the common ratio of the G.P. will be rational

(C) the first term of the G.P. will be rational

(D) the product of 11" and III"® term of G.P. will be rational

65.
69.

@® 00 6. @® OO 7. @®O O 8. @®OO
®@® 00 0. @®O00O
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71. The line x = 2y = 3z meets the plane x + y + z =11 at the point P and the sphere centred at origin and
radius equal to 14, at the points R and S, then -
(A) PR +PS =28 (B) PR . PS =147 (C) PR =PS (D) PR+PS=RS
72. A line passes through two points whose position vectors are i+ j—2k and i—3j+k . The position
vector of a point on it at a unit distance from the first point is -
(A) é(5i+j—712) (B) é(4i+9j—1312) ®) é(6f+]—712) (D) é(si+9}—1312)
73. If(1+x+x>+ x3)100 =ag+a;x+ a2x2 + o + a300x300, then -
(A)ag+a; +a,+ag3+...... + a5 1s divisible by 1024
(B) ag+ay+a ... +aggg=a;+az+ ... + 2599
(C) coefficients equidistant from beginning and end are equal
(D) a; =100
74. LetP =x+y+z=6&P, =x+y+z=11be the two parallel planes. Let three points A, B & C are
such that their x, y & z co-ordinates can take only positive integral values, then -
(A) if point A & origin lies on same side of plane P , then A can take 10 different locations in space.
(B) if point B & origin lies on same side of plane P,, then B can take 10 different locations in space.
(C) if point B & origin lies on same side of plane P,, then B can take120 different locations in space.
(D) if point C lies between planes P, & P, then it can take 100 different locations in space.
75. The correct statement(s) is/are -
(A) The line of intersection of planes t.n, =q,,7., =q, and r.n; =q,,r.0, = q, are perpendicular
if (A,.6;)(8,.0,)= (0.0, )(5,.0;).
(B) If three distinct planes 1.n, =q,,r.n, =(,,r.N0; =, intersectin a line which is contained by the
plane T.ii, =q,, then [A, @i, f,]n, =[d, 6, f,]d,.
(C) If four distinct planes r.n, =q,,r.n, =q,,r.n, =q, and 7.n, = q, intersectin a line, then
[ﬁl n, ﬁ4]ﬁ3 = [ﬁl n, ﬁ3]ﬁ4.
(D) If a plane contains line of intersection of planes r.n, =q,,r.n, =q, and is parallel to line of
intersection of planes T.0, =q,,T.i, =q, then [0, §, 0,]|n,=[f, [, [,]d,.
76. Ifa 1> & A3, 8y, A5 are distinct positive terms in AP having common difference d, then -
(A) 5a; > 4d’ (B) sum of all terms = 5a,
(C) a;+ Sag, 3a3, 2a, +4a, are in A.P. (D) ajag<aja,
. @00 2. @® 00 B.  @® OO ‘4 @O® 00
5O 00 7. @ 6® 00
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77.

The equation of plane passing through A(3, 2, 4) and parallel to vectors f :f_23_412 and
fi, =2i+j+k are (where @ denotes the position vector of A) -

(A) 1.(21-9j+5k) =2

(B) 2x-9y+5z+2=0

(C) T=Bi+2j+4K) +A(i-2j-4K) +p(2i + j+k)

(D) [fn,n,]=[an,n,]

x-2 y-3 z-6

78. Points that lie on the lines bisecting the angle between the lines > 3 5 and
x=2 y-3 z-6
3 6 2 T
(A) (7,12, 14) (B) (0, -3, 14) (©) (1,0, 10) (D) (-3,-6,-2)
79. The value r for which **C °C +*C_"C +......... +%C, °C_is maximum is/are -
(A) 21 (B) 22 (C)23 (D) 24
80. Ifl, o @ ... o™ ! are the n, n® roots of unity, then (2 — ®)(2 — @) ........... (2 — o) equal
to -
(A) 2" -1 (B) "C,+ "C, + "C, +....... +"'C_,
(C) > Cy+2™C, +......™C, —1 (D) 2'(n + 2)
81. In the expansion of (x +y + z)° -
(A) every term is of the form °C -'C, -x?~T-y k- zk
(B) coefficient of x*y’z® is 0
(C) the number of terms is 55
(D) coefficient of x%y3z* is 1260
82. lLetz= exp(expigj, then -
1 1
(A) én(Rez):—+€n(cos£j (B) én(Rez):—+€n(cos£j
2 2 2 2
1 1
(C) m(Imz)=—+/n [sinﬁj (D) /n(Imz)=——/n [sinﬁj
2 2 2 2
83. If the complex numbers Zy Zys Z4 & z, taken in that order are the vertices of a rhombus, then -
Az, +2,=2,+7 B) [z, - z)| = |z, -z,
2,72 L
(©) E is purely imaginary D) |z; — z,| = |z, - z,|
7. @® 00O 8.  O®OO® 9. O@® 0O 8. ®@®®O®
8. @®O® 2. ®@®O® 8. @®O0O
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84. For the equation (2 + 3i)z + (2 — 3i)Z — 6 = 0, which of the following is true -
(A) The complex number with minimum modulus satisfying the given equation is %—%i.
(B) The argument of any complex number satisfying the given equation is tan™ 3
(C) Any z satisfying the given equation also satisfies z = (3 + i) + A(3 + 2i) for suitable A € R.
(D) If z, & z, are the two points satisfying given equation such that Re(z)) = 0 & Im(z,) = 0,
1 3
then Elzl ”Z2 |:Z
8
85. Let ® be a non-real cube root of unity & z :Z(r—l)(r—co)(r —~®’), then -
r=2
T
(A) Arg(z) = 0 (B) [z] = 36° - 7 ©) |z|=36"-8 (D) Arg(z)==
86. If z is the complex number satisfying |z — 3 — 4i| < 10 and a = sin”'(sin(|z|_, ),
B=cos™ [cos (—MD then -
A a-38=mn B)a -3B=-n (C) sina + cos?3B = 1 (D) sina. + cos?3p = —1
87. Thesides of a triangle ABC (right angled at B) are equimultiples of three consecutive natural numbers
such that perimeter of the triangle is 24 units. If z,, z, & z, represent affixes of vertices A, B &
C respectively and B(z,) is given by 6 + 1.0 and AB coincide with real axis, then -
(A) inradius of the A is 2 B) |z, . = 12
. . . _ Z1 + Z3 _ 10
(C) circumcircle of the A is |Z 7 | D) |z,],, = 6
88. Let X= §+33—212 , y= 2iA+43+1A< and a vector 7 satisfying XxZ=Xxyand ZX=0. Then [|7]] is
greater than, (where [.] denotes greatest integer function)
(A1 (B)2 ©3 (D) 4
89. If wis theimaginary cube root of unity such that {Z[rz (OJPI)B ~1550| = {Z[rz coPID ~-1550,
r=1 p=1 r=1 p=1
then n is equal to -
(A) 29 (B) 30 (©) 31 (D) 32
90. Ifz,z,, z, are the vertices of an equilateral triangle with centroid at origin & length of circum radius
of triangle is 1 unit. Then which of the following may be the vertices of an equilateral triangle -
(A) -z, ~2,, 2, B) (z, + |Z2|)’ (z, + |Z3|)’ (z; + |Z1|)
(z,+2,) (z,+2z;) (z;+72z) Z Z, Zy
O T P 212,1 212,172]2,]
4. @® O O® 5. @®O O 8. @®@® OO 8. @® OO
8. O@®OO® 8. @® OO 9. @O0

11
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COMPREHENSION
Paragraph for Question 91 and 92

40

Let(1+x+ x2)20 =aj+a;x+ azx2 + e +ay, x*0 . Further S = Zar . Two coefficients are chosen

r=0
from the coefficients a, a,,...., a,, and the probability that they are equal is p (considering no three
1-p

coefficients are equal). Units digit of S is equal to b and a :E

On the basis of above information, answer the following :

6
91. If (x/a—b +b) =]I+F where 0<F<1andI € N, then the value of I is -
(A)413 (B)414 (C)415 (D) 416
92. The coefficient a, is equal to -
3.20! 4.20! 20! 20!
SNTT ® s © 7131 ™73
Paragraph for Question 93 to 95
Consider a plane having equation ¥.n =d (where i should not be unit vector) & two points A(a) &
B(b) are lying on same side w.r.t. the plane.
On the basis of above information, answer the following :
93. If foot of perpendiculars from A & B to the plane are A' & B' respectively then distance A'B' is equal
to
|(b-a).7 . [(b-a) i o
& (B) |(b-a). © (D) |(b—a)xii
94. Reflection of the A(a) w.r.t. the plane has the position vector -
2 L _ (d—an) . L2 s
(A) a +F(d —an)n  (B)a+ ( 0 ) n (C) a +F(d +an)n (D) none of these
95, If a plane is drawn from the point @ parallel to T.i =d & another plane is drawn from the point b
parallel to Tn=d & the distance between two planes is d; then (A'B")? + d12 is equal to (A'B' is
mentioned in Q.14)
(b-d)’ L R 2
() = (B) b~ n ©) (b-1) (D)n
9. @®® O O® 2. ®@® OO 92B. @®OO® “. @® OO
5. @® OO
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97.

98.

99.

100.

101.

102.
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Paragraph for Question 96 to 98
m4

39
Let f (x) = ae2* + be* + cx satisfies the condition f(0)=-1, f'(/n2) =31 and I (f (x)—cx)dx = BX
0

-1 -3 z-4
Image of a line X3 =y5 222 in the plane (a—3)x + (b+a)y + z+ c=0be a line L = 0 whose

direction ratios are 1, p, q respectively. Let I=ai+ b} +ck and m = (p- 2)i + 23 +(q+ 3)k .
On the basis of above information, answer the following :
a+b+cisequalto-

(A) -2 B)2 O)1 D)0
p2 + 4q is equal to -
(A) 25 (B) 32 (©) 36 (D) 40

Component of vector 7 which is perpendicular to vector m, is -

20i +10j+10k 251 647+ 7k
) D) T
Paragraph for Question 99 to 101

(A) 20i—12j+12k (B) 5i—6]+3k

The base of a pyramid is rectangular, three of its vertices of the base are A(2, 2, —-1), B(3, 1, 2) and

C(1, 1, 1) (may or may not be in order). Its vertex at the top is P(4, - ? , —?J and fourth vertex of
the base is D.

On the basis of above information, answer the following :

Co-ordinates of D are -

(A) 4,0,2) (B)4,2,0) ©)(2,0,4) (D) (0,2, 4)

Co-ordinates of foot of the normal drawn from P on the base of the pyramid are -

4 2 2 4 4 2 2 4
2z Z2 g =22
(A)(2’3,3J (B)(2,3,3J (C)(3’2,3J (D)(3 3 j

Volume of the pyramid is -
(A) 20 cubic units (B) 10 cubic units (C) 40 cubic units (D) 30 cubic units
Paragraph for Question 102 to 104

Three forces f,, f, & f, of magnitude 2, 4 and 6 units respectively act G F

along three face diagonals of a cube as shown in figure. Let P, be a 5
parallelopiped whose three co-terminus edges be three vectors E

f.» f, & f.Letthejoning of mid-points of each pair of opposite edges £z C

of parallelopiped P, meet in point X.

On the basis of above information, answer the following questions : A B>B

The magnitude of the resultant of the three forces is -
(A)S (B) 10 (©) 15 (D) none of these

96.
100.

@®@® 00 9.  @® © ® 8. @®OO 9. @®OO
@® 00 0. ®® 00 102. ®® ©C ©®

13
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103. The volume of the parallelopiped P, is -

(A) 482 (B) 9632 (C) 2442 (D) 5072
104. /(OX) is equal to -
(A)S5 B) 1.5 02 (D)2.5
Paragraph for Question 105 to 108
Rootsof z"—1=0are 1, a, a2, o3,....... ot
2 . . 2m
where o =Ccos— +isin—
n n
so z"-1l=@z-Dz-a)........ (z—am?)
On the basis of above information, answer the following questions :
105. If n =20, then 1 + o'+ o+ o3+ ........ o' is equal to -
(A) 20 (B) 190 <o (D) none of these

= . IT
106. Zén sm; is equal to (n € I*)

(A) /n(n)—(n-1)/n2 (B) /n(n)+(n—-1)/m2 (C) /n(n)—(n+1)/m2 (D) /n(n)+(n+1)/n2

107. If n = 7, then the equation whose roots are o + o? + a* and o + o’ + af is -

(A)x2-x+2=0 B)x2+x-2=0 C)x2-x-2=0 D)x>+x+2=0
108. If n =5, then (1 + o)(1 + a?)(1 + o*)(1 + a*) is equal to -
(A) zero B) -1 O1 D)2

Paragraph for Question 109 to 111
Consider a circle centred at origin O and passing through points A(z,), B(z,) and C(z5). The tangents
to the circle at A, B and C intersect at D, E and F; D, E, F are opposite to A, B, C respectively.

Also ZAOB = ZBOC = 0, where 0 e (g,nj satisfying the equation

\/178602 x+16[%tanxsecx—lj =—2tan x(1+4sinx)

On the basis of above information, answer the following :
109. Which of the following is not the equation of tangent to the circle at A (z represents any variable
point on the tangent at A) -

A T
(A) z=z,(1+iL), L eR, (B) arg| — =i5
1
72—-2, 7-1, -2, 7-1
+ =0 - =0
© Z, Z (D) Z, Z
110. The complex representation of intersection point F is given by -
27,7
z,+z, 142 z,+2z,
(A =5 (B) 2,2, © s, ©) “==
13. ® ® © ©® 14. ® ® © ©® 15. ® ® © ©® 106 ® ® © ©®
107. ® ® © ©® 108. ® ® © ©® 109. & ® © ©® 11. & ® © ©®
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111. z 1> Zp» Z3 are in G.P. with common ratio r, then [ i/nr ] is equal to (where [.] denotes greatest integer
function) -
(A) =3 (B) -2 ©) -1 (D)0
Paragraph for Question 112 to 114
= (@xb)?
Two vectors a and b having unit modulus and angle between them is 6. Now ¢(6) = '[ f*(x)dx and
—(d.b)?

X+

f satisfies the condition f(y) + f(x) = Y forall X,y € R— {0} and h(0) =—¢(0) + |axb, ['|a.b, [,

Xy
where |b,| = 2|b|.
On the basis of above information, answer the following questions :
112. Fundamental period of ¢(0) is -

(A) g (B) n (C) 2n (D) 61

113. The volume of the parallelopiped formed by 3, b and 3 x b , where angle between 3 & b is taken for

which h(0) is minimum is -

1 1 1
(A) 1 B) 7 © 7 D 3
114. If & & b are non collinear vectors, then number of solution of the equation 4¢(6) ++/3¢'(9) = 0 in [0,
2m], are -
(A)2 (B) 4 ©6 (D)8

Paragraph for Question 115 to 117

Let the origin O of the argand plane represents the home town of a person. Suppose the man travels

/2 units in north-east direction to reach city A. Then he travels 1 unit in east direction to reach town
B. From town B he starts to move along a circular path, in anticlockwise direction with centre O and
radius OB, to reach to city C such that £ BOC is right angle. Finally he returns home by the shortest
path from city C. Let z,, z, and z; be the complex numbers corresponding to the points A, B and C
respectively.

On the basis of above information answer the following :

115. The image of complex number z, under the locus |z — z,| = |z — 75| -

16. 2 2 16 2. 8 14,
A) —+—_1 B) Z+Zj —+= D) ——+—1i
(A) 5+ ®) 242 © 5+ (D) ~5+
116. Letz, &z, be the two complex numbers satisfying the equations |z—2,| =1 & |z —2z5| = 1 respectively,

then maximum value of |zp - zq| is -

(A) 10 B) 10 -2 (C) 2 +/10 (D) none of these
1m. ®® © ©®© 112. ®® © ©® 13. @& ® © ©® 114. @ ® © ©
115. @0 O © 116. @ ® © @
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117.

118.

119.

120.

121.

The area enclosed by the path traced by the person during his complete journey is -
A S_R_l B 5_7I C 5_n_1 D Sn—1
A 3 ®) 7, © (D)
Paragraph for Question 118 to 120

Consider an equation 22+204+1= 0, whose roots are a.;, d.,,.....0.;, and 61, 62, ....... 612 are the
arguments of the roots of the equation, where 0 < 61 < 62 <ovrernnnn < 612.
On the basis of above information answer the following :

12 12
cos ZQ +1sm£291j is equal to -

i=1 i=l

1
(A)0 B)-1 O1 D) 5
The value of seC(Stan_l(tan(arg(a D)+ 6cos_l(c0s(arg(0c 12))) is equal to -
1
(A) secl0° B) -1 O1 (D) 3
Sum of real parts of all roots of the equation whose imaginary part is negative, is -
cos’10°
(A) cosl0° (B) cotl10° (C) —— D)o
sin10°
MATCH THE COLUMN
Column-I Column-II

(A) Leta= I+3 & b=2i—Kk.If the point of intersection of the lines T xa = bxa P o0
& Txb=axb is'P', then ¢*>(OP) (where O is the origin) is
(B) Ifda=i+2j+3k,b=2i—j+k and ¢=3i+2j+k and ax(bx¢c) isequalto (Q) 5

X+ yb+z¢, then x +y + z is equal to
(C) The number of values of x for which the angle between the vectors R) 7

a=x"1+(x’-Dj+2k & b=(x"-Di+ xj+%l§ is obtuse

(D) LetP =2x-y+z=7 & P,=x+y+2z=2.If Pbe apoint that lies on S 11
P, P, and XOY plane, Q be the point that lies on P 1> Py and YOZ plane
and R be the point that lies on P, P, & XOZ plane, then [Area of triangle
PQR] (where [.] is greatest integer function)

117.

121.

18. ® ® © ©® 19. ® ® © © 1200 @ ® © ©
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122. Consider three planes
P =2x+y+z=1
P=x-y+z=2
P.=ax-y+3z=35
The three planes intersects each other at point P on XOY plane and at point Q on YOZ plane. O is the

origin.
Column-I Column-II
(A) The value of a is P 1
(B)  The length of projection of PQ on x-axis is Q) 2
(C) If the co-ordinates of point R situated at a minimum distance from (R) 4
point 'O’ on the line PQ are (a, b, c¢), then value of 7a + 14b + 14c is S) 3

a
(D) If the area of APOQ is \/% , then value of a—b is

123. Column-I Column-IT
(A) The direction cosines of a line satisfy the relations A(¢ + m) =n P o
and mn + n/ + /m = 0. The value of A for which the two lines are Q 2
perpendicular to each other, is
(B) In the expansion of (1 + x)*, 7" and 8" terms are equal and the R) 3
7 2
value of (; + 6} is A, then the value of A is (S) 6

(C) The number of complex numbers satisfying |z + 2i|+|z — 2i| = 8
and |z —il+|z +i|=21s
124. If z = x + 1y, then on the basis of information given in column-I match the answers in column-II

Column-I Column-II
(A) ||z +1i|— |z - 5i|| = 2a represents a hyperbola then number of P 1
integral values of 'a' are

Q 2

Ma

(B) Areaenclosed by the rays with equations arg (z + 1) =+

3t |
& arg(z-1) :17 18

(C)  f(z)=(2z-3)i where f (z) is always real & -5 < f (z) < 5, then R) 3

number of common solution(s) of f(z) & =1 is/are

5
Z__
2

(D) Ifroots of (z — 5% =64 represents a regular hexagon and S) 6

2
distance between its two parallel sides is A; value of 7 is

122. (@) 123. (@)
(B)
©

D)

124. &)
(B)
©

OO®OO
OO
OO
OO®OO (D)

17
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125. Letz, z, z, are vertices of a triangle
Column-I Column-IT
(A) If2(z,-z)+ (i\/g +1)(z, —z,) =0, then triangle is (P) right angled
B) Re[ i j =0, then triangle is (Q) obtuse angled
13— 17,
© Re[ Z % j <0, then triangle is (R) isosceles
Z;—17,
73— 17 . . . .
(D) L g = 1, then triangle is (S) equilateral
37 42
126. Column-I Column-II
(A) Letz =2+1,2,=4+2iand z; be a complex number such that @ o0
(nRe(z;) & /nIm(z,) are defined for which 227 % g purely real,
23— 1,
) 1
then tan(argz,) is Q) 5
.. 3 i,
(B) For a complex number z the minimum value of |z| +|z —7 —5 1S
(C) In the following figure, the value of Re(z;) —Im(z;) is equal to R) 1
Im(z/p
Re(2)
(D) If z; & z, are two complex numbers such that arg(z, + z,) =0 S) 4

& Im(z,z,) =0, then |z, -z, | is

125.

126.

®)
(B)
©
D)

18
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127. Column-I Column-IT
(A) If the angle between the plane x — 3y + 2z = 1 and the P 2
-1 -1 -1
line —— =2 —=2" g 0, then the value of |cosecH)| is

2 1 -3
- -7 4
(B) If a, b, ¢ are non coplanar and [a b c}:7, Q 3
then [2a—b 2b-¢ 2¢—4] is
(C) Let f:(ﬁxB)sinx+(5x6)cosy+2(6x5), where @, b, ¢

are three non-coplanar vectors. If 7 is perpendicular R) 4

. kn®
o (a+b+¢) and the minimum value of (x2 + yz) is—,

4
then 'k' is
e z-5+41) =
(D) Locus of complex number 'z' satisfying arg| —— |=— S) 5
z+3-21) 3
. . . 10
is the arc of a circle whose radius is equal to ?\/E (p e N),
then 'p' is (T) an odd integer

INTEGER TYPE / SUBJECTIVE TYPE

128. For any sequence of real number A = {a, a,, a......}, a sequence AA is defined such that

AA={a,—a,a,—-a,a,—a,.... }. Suppose that all of the terms of the sequence A(AA) are 1 and that
a,=ay,=0.Finda,.

129. Let 2[x], 6{x} and 3x be first three terms of a G.P. where x € R* and [.] and {.} represent greatest
integer and fractional part functions respectively. If there is another G.P. whose terms are square of

reciprocal of the terms of given G.P. and the sum of infinite terms of this G.P. is S then find the value
of 100S.

130. Let (1 +ix)8! = f(x) + ig(x) where x € R and i =+/=1. If S be sum of all coefficient of f(x), then

the value of log.,(S) is

127. @™ 128. 129. 130.
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131. A square ABCD of side length /50 is folded along diagonal AC so that planes ACB' and ACD are

perpendicular to one another where B' is the new position of B. If the shortest distance between AB'
10 .

and CD is \/H , then n is

132. Let L;: x—6 = y=7 = 24 and L, y_+9: 22 .If L, & L, are skew lines such that

-1 1 3 2 4

P & Q are two points nearest to each other lying on lines L, & L, respectively. If image of P with
respect to plane 3x + 3y —z = 11 is R(a,b,c), then (a + b + c) equals

133. The volume of the tetrahedron whose vertices are the points with position vectors
i+ 3 +k, —i— 33 +7k, i+ 23 ~7k and 3j- 43 +2k is 22, then the digit at unit place of A is

134. Given f(a,b,c) Sg , where f(a,b,c) = ‘E—E +(3b—-2¢c)* +sin'(1+((a—1)* +(b-2)%)). Also IT
denotes the plane through the line %+E =1, x = 0 and parallel to the line 22 ,y = 0. If the

c a ¢
plane IT cuts the co-ordinate axes at A, B, C, then volume of tetrahedron OABC, O being the origin,
is
-3 4 2
135. Let a=| 1 [,b=|2| & ¢=|2|. If V, is the volume of parallelopiped whose three coterminous
1 4 0

edges are the vectors 3 +B b+ ¢,c+a &V, is the volume of tetrahedron whose coterminous edges
are the vectors ax B,B x C,cxa , then the value of (V,+V,)is

136 Given a regular tetrahdedron OABC with side length 1 unit. Let D & E are mid points of AB & OC
respectively. If DEAC == (where m & n are coprime), then (m + n) is

n

137. If P, Q, R are three points such that ‘ﬁ)‘ =3 & ‘@‘ =4, then the value of PR.(QR +QP) is

131. 132. 133. 134.

135. 136. 137.
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138.

139.

140.

ALLEN JEE-Mathematics

X -1 z-1 - -
The projection of the line 5" YT =—| ona plane Pis X = yol_z-1 ¢ plane P passes through
1 1

(a, =2, 0), then a is equal to
Let Axb+¢&=b+4ax¢, then |24+ b-¢ > is equal to (where 4, b and ¢ are unit vectors)

Two variable complex numbers z & z, with their arguments in (-w, ©] are such that

|z, —(6+2i)]| < 242 and |z, — (442 +i124/2) | <k, where maximum value of arg(z,) = minimum

value of arg(z,), then k is equal to

138.

139. 140.
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ANSWER KEY
. ¢ 2. B 3 B 4 B 5 D 6. B 7. B 8 D 9. B 10. D
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2. D 22. A 23. B 24. D 25. D 2. C 27. D 28. B 29. D 30. C
31. C 32. A 33 B 34. C 35 C 3. D 37. C 38. C 39. C 40. A
41. A 42. C 43. B 4. B 45 C 46. A 47. C 48. C 49. A 50. A
51. C 52. B 53. C 54. B 55. A 56. D 57. B 58. C 59. B 60. A
61. C 62. A 63. B 64. A 65. C 66. B 67. D 68. B,C
69. A,B,C,D 70. B,D 71. A,B,D 72. A,D 73. A,B,C,D
74. A,C,D 75. A,B,C,D 76. A,B,D 77. B,C,D 78. A,B,C,D
79. B,C 80. A,B,C 81. A,B,C,D 82. AC 83. A,B,C
84. A,CD 85. AC 86. B,C 87. AB 88. AB
89. A,B,C 90. A,B,C,D 9. C 92. B 93. C 94. A 95 C 96. B

97. D 98. D 99. B 100.A 101.A 102.B 103.C 104. A 105.C 106. A
107.D 108.C 109.D 110.C 111. A 112. A 113.B 114.B 115.D 116.C

117.A 118.C 119.B 120.D 121. (A)=(S), (B)=>(R), (C)—(P), (D)—>(P)
122. (A)—>(R); (B)—=>(P); (O)—(Q); (D)—>(S) 123. (A)—>(Q), (B)=(S), (C)—>(P)
124. (A)—(Q), (B)—=>(Q), (C)—(P), (D)—>(S) 125. (A)—>(S), (B)—>(P), (C)—>(Q), (D)—(P,R)

126. (A)—>(Q); (B)=>(R); (C)—>(S); (D)—>(P) 127. (A)—=>(P); (B)—>(R); (C)—>(S,T); (D)—>(Q,T)
128. 712 129.45 130.8 131.3 132.4 133.3 134.1 135.288 136 3  137.7
138.5 139.4  140. 8
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