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ITTr-JEE SYIL.I.ABUS

CALCULUS

functions;. one-one, into and onto functions, composition of functions. Real - valued functions, algebra
of functions, polynomials, rational, trigonometric, logarithmic and exponential functions, inverse func-
tions. Graphs of simple functions. Limits, continuity and differentiability. Differentiation of the sum,
difference, product and quotient of two functions. Differentiation of trigonometric, inverse trigonomet-
ric, logarithmic, exponential, composite and implicit functions; derivatives of order upto two. Rolle’s and
Lagrange’s Mean Value Theorems. Applications of derivatives: Rate of change of quantities, monotonic
- increasing and decreasing functions, Maxima and minima of functions of one variable, tangents and
normals. Integral as an anti - derivative. Fundamental integrals involving algebraic, trigonometric, expo-
nential and logarithmic functions. Integration by substitution, by parts and by partial fractions. Integra-
tion using trigonometric identities. Evaluation of simple integrals of the type Integral as limit ofa sum.
Fundamental Theorem of Calculus. Properties of definite integrals. Evaluation of definite integrals,
determining areas of the regions bounded by simple curves in standard form. Ordinary differential
equations, their order and degree. Formation of differential equations. Solution of differential equations

by the method of separation of variables, solution of homogeneous and linear differential equations of

dy
the type: dx +p (X) y=q(x) dx

TRIGONOMETRY

Trigonometrical identities and equations. Trigonometrical functions. Inverse trigonometrical functions

and their properties. Heights and Distances.

ALGEBRA

Sets and their representation; Union, intersection and complement of sets and their algebraic
properties; Power set; Relation, Types of relations, equivalence relations Complex numbers as
ordered pairs of reals, Representation of complex numbers in the form a+ib and their represen-
tation in a plane, Argand diagram, algebra of complex numbers, modulus and argument (or
amplitude) of a complex number, square root of a complex number, triangle inequality, Quadratic
equations in real and complex number system and their solutions. Relation between roots and
co-efficients, nature of roots, formation of quadratic equations with given roots. Matrices, alge-
bra of matrices, types of matrices, determinants and matrices of order two and three. Properties
of determinants, evaluation of determinants, area of triangles using determinants. Adjoint and
evaluation of inverse of a square matrix using determinants and elementary transformations,
Test of consistency and solution of simultaneous linear equations in two or three variables using
determinants and matrices. Fundamental principle of counting, permutation as an arrangement
and combination as selection, Meaning of P (n,r) and C (n,r), simple applications. Principle of
Mathematical Induction and its simple applications. Binomial theorem for a positive integral
index, general term and middle term, properties of Binomial coefficients and simple applica-
tions. Arithmetic and Geometric progressions, insertion of arithmetic, geometric means be-
tween two given numbers. Relation between A.M. and G.M. Sum upto n terms of special series:
S n, S n2, Sn3. Arithmetico — Geometric progression. Measures of Dispersion: Calculation of



mean, median, mode of grouped and ungrouped data calculation of standard deviation, variance and
mean deviation for grouped and ungrouped data. Probability: Probability of an event, addition and
multiplication theorems of probability, Baye’s theorem, probability distribution of a random variate,
Bernoulli trials and Binomial distribution. Statements, logical operations and, or, implies, implied by,
if and only if. Understanding of tautology, contradiction, converse and contrapositive.

CO-ORDINATE GEOMETRY

Cartesian system of rectangular co-ordinates 10 in a plane, distance formula, section formula, locus
and its equation, translation of axes, slope of a line, parallel and perpendicular lines, interceptsof a
line on the coordinate axes.Various forms of equations of a line, intersection of lines, angles between
two lines, conditions for concurrence of three lines, distance of a point from a line, equations of
internal and external bisectors of angles between two lines, coordinates of centroid, orthocentre and
circumcentre of a triangle, equation of family of lines passing through the point of intersection of two
lines. Standard form of equation of a circle, general form of the equation of a circle, its radius and
centre, equation of a circle when the end points of a diameter are given, points of intersection of a line
and a circle with the centre at the origin and condition for a line to be tangent to a circle, equation of
the tangent. Sections of cones, equations of conic sections (parabola, ellipse and hyperbola) in
standard forms, condition for y = mx + ¢ to be a tangent and point (s) of tangency. Coordinates of a
point in space, distance between two points, section formula, direction ratios and direction cosines,
angle between two intersecting lines. Skew lines, the shortest distance between them and its equation.
Equations of a line and a plane in different forms, intersection of a line and a plane, coplanar lines.
Vectors and scalars, addition of vectors, components of a vector in two dimensions and three
dimensional space, scalar and vector products, scalar and vector triple product.



- CALCULUS

EXERCISE

1
1. Range of the function f defined by f(x) = Lln—{)(J (where [*] and {*} respectively denotes

the greatest integer and the fractional part function) is

(A) I, the set of integers (B) N, the set of natural numbers
(C) W, the set of whole humbers (D) Q, the set of rational numbers

1
2. If f(x) is an even function and satisfies the relation x2 f(x) - 2f (;) = g(x), where g(x) is an

odd function, then the value of f(5) is

(A) 0 (8) 52 (©4 () 2

lim Sin(xcosx)

3. x->7/2 Cos(xsinx) is equal to

(A)1 (B) /2 (C) 2/n (D) does not exist

lim In(a+x)-1Ina lim Inx-1
4- X—)O f +kX‘>eT=1then

1

(A)k=e[1—gj (B) k =e (1 + a)

(Ok=e(2-a) (D) The equality is not possible
5. The set of all points, where f(x) = 3x? x| - [x| - 1 is not differentiable is

(A) {0} (B){-1,0,1} (©) {0, 1} (D) none of these
6. If f(x) = {x2} - ({x})?, where {x} denotes the fractional part of x, then

(A) f(x) is continuous at x = 2 but notat x = -2
(B) f(x) is continuous at x = -2 but notat x = 2
(C) f(x) is continuous at x = -2 but not at x = -2
(D) f(x) is discontinuous at x = 2and x = -2

X X
7. The set of values of a for which the function f(x) = (4a-3) (x + In 5) + 2(a - 7) cot (Ej sin? (Ej

does not possess critical points is
(A) (1, =) (B) [1, ) (C) (==,2) (D) (=»,-4/3) v (2, )

®© :0744-2209671, 08003899588 | url : www.motioniitjee.com,C3 :info@motioniitjee.com



10.

11.

12,

13.

14.

15.

16.

17.

18.

If f(x) = x + tan x and fis inverse of g, then g’(x) is equal to
_ 1 . 1 _ 1
B 1@ B 12 @ 2v@e-x7 P 2o@e-x?

Tangents are drawn from the origin to the curve y = sin x, then their point of contact lie on
the curve

A) x?2 2=1 Byx2-y2=1 C L : 1 D : L 1

= — = — 4+ 5 = Y - —= =
(A) x* +y (B) x* -y (©) 22 V2 ()yz 2
The slope of the normal at the point with abscissa x = -2 of the graph of the function
f(x) = [x* - |x|] is
(A) -1/6 (B) -1/3 (C)1/6 (D) 1/3
Let y = x2 e7%, then the interval in which y increases with respect to x is
(A) (=0, ») (B) (-2, 0) (C) (2, =) (D) (0, 2)
On which of the following intervals is the function x190 + sin x — 1 decreasing ?

T

(A) (0, n/2) (B) (0, 1) (C) (Erﬂ') (D) None of these

The point (0, 5) is closest to the curve x2 = 2y at

(A) (242, 0) (B) (2, 2) (C) (-242,0) (D) (242, 4)

The global maxima of f(x) = [2{-x2 + x + 1}] is (where {*} denotes fractional part of x and
[*] denotes greatest integer function)

(A) 2 (B) 1 (©o (D) none of these

|[In x| dx equals (0 < x < 1)
(A)x+x|Inx]+c B)x|Inx]-x+c¢c (C)x+|Inx|+c D)x-]lnx | +c

J.J(X -3) {sin! (Inx) + cos™! (In x)} dx equals

(A) g (x-3)3¥2+c (B)O (C) does not exist (D) none of these

J- 3 +2cosXx

m dx is equal to

sinx L 2 cos X L 2cosx L 2sinx L
(A) 2 +3cosx (B) 2 +3sinx (©) 2 +3cosx (D) 2 +3sinx

11
The value of .[o IxP dx, where [*] denotes the greatest integer function, is

(A)O (B) 14400 (C) 2200 (D) 3025
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n/2 i n/2 n/2
19. Ifl, = Io cos(sinx)dx; 1, = J.O sin(cosx)dx and I, = J.O cosxdx , then

AL > >14 B)L>I;>1 O L;>I>1, D)L, >1;>1,
2[x]
i 0 |3x-[x] . . i
20. The value of the integral I 10 2] dx, where [*] denotes the greatest integer function, is
- X
3x —[x]
(A)O (B) -10 (©) 10 (D) none of these

21. The area bounded by the curves y = sin~! |sin x| and y = (sin~! |sin x|)2, 0 < x < 2nis

3 4 © 7 4
(A) sqg unit (B) |5 ~ 2 T3 sqaunit

T[Z 4 © n 4
(C) sg unit (D) ?_Z+§ sq unit

22, The area between the curve y = 2x* - x2, the x-axis and the ordinates of two minima of the

curveis
(A) —== 120 sqg unit (B) —== 120 sq unit (C) —== 120 sq unit (D) =~ 120 sq unit
23 Soluti f the diff tial ti dy _ Y(x-ylny) |
. olution of the differential equation - = X(xINX —y) is
X Inx+ylny X Inx-ylny Inx Iny Inx Iny
(A —y =B — =c© —y c (D) -y ¢

X
24, Solution of differential equations (x cos x —sin x) dx = V sinx dy is

(A)sinx =In |xy| + ¢ (B) In =y+cC
sinx
xy | = ¢ (D) none of these

25. The solution of the equation % +x(x+y)=x3(x+y)3-1is

x2 + 1 + ceX (B) =x2 + 1 + ceX

1
A) (x+y)2 (X+y)

2 2
x2+ 1+ ce® (D) =x2+1+ ce®

©) v yp? (x+y)

® :0744-2209671, 08003899588 | url : www.motioniitjee.com,tJ :info@motioniitjee.com [ 9 ]



~N islie in the (n > 0)

1
26. The graph of f(x) = H(M - n]

(A) I and II quadrant (B) I and III quadrant(C) I and IV quadrant(D) II and III quadrant

X}

1+x2/

X X
(A) 41 |_||X| (B) (sgn x) \/1 |_||X| () - \/ﬁ (D) none of these

27. Iff(x) = - then f-1 (x) equals

X X
28. The function f(x) = sin (—J - COS [—(n+1)!j is

n!
(A) non periodic (B) periodic, with period 2(n !)
(C) periodic, with period (n + 1) (D) none of the above
i [T
29. X'j; a |a (a > 0), where [*] denotes the greatest integer less than or equal to x, is
(A) a2-2 (B) a2 -1 (C) a2 (D)az+1
30 lim nas,—nan 0 <a<1,isequal to
- n—o n+1 ! !
(A)O (B) 1 (C) x (D) none of these
. C 22 C .2
31. )l(f?) % UY es™* dt —J.Hy es"t dt) is equal to (where c is a constant)
(A) esin’y (B) sin 2y esiny (©)0 (D) none of these

[cosnx], x<1 ] ] )
32. If f(x) = |x _ 2|, 1 < x < 2 ([*] denotes the greatest integer function), then f(x) is

(A) continuous and non-differentiableatx = -landx =1
(B) continuous and differentiableat x =0

(C) discontinuous atx = 1/2

(D) continuous but not differentiable at x = 2

33. The function defined by f(x) = (_1)[X3] ([*] denotes greatest integer function) satisfies

(A) discontinuous for x = n/3, where n is any integer
(B) f(3/2) = 1

(O f(x)=0for-1<x<1

(D) none of the above
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34.

35.

36.

37.

38.

39.

40.

[f(x)], Xe (o, Ej U(E,nj
2 2 where [*] denotes the greatest integer function and

If g(x) =
9(x) 3, X=n/2

2(sinx —sin" x) +|sinx —sin” x|

f(x) = , N eR, then

2(sinx —sin" x) —|sinx —sin"x

(A) g(x) is continuous and differentiable at x = /2, when0 < n <1
(B) g(x) is continuous and differentiable at x = n/2, whenn > 1

(C) g(x) is continuous but not differentiable at x = /2, when0 <n <1
(D) g(x) is continuous but not differentiable, at x = n/2, whenn > 1

1_X2n
If \/(1—x2”) + J(1-y>") =a (x" - y"), then (1_y2n] % is equal to

Xn—1 yn—1 X
(A) Yl (B) NS (©) v (D)1
ax +b dy dy .
Ify = (m), then 2 d_i o is equal to
2 2
d’y d?y d’y d’x
-r 3= Y -r 3— =2
dy )
If xY. yX = 16, then dx at (2, 2) is
(A) -1 (B)O O1 (D) none of these
. . y 1 dy .
If variables x and y are related by the equation x = j ———— du, then dx is equal to
(1+9u?) X

) 1
W en @) ©uss) O g

The differential coefficient of f(log.x) w.r.t. x, where f(x) = log X is
(A) x/log x (B) log, x/x (C) (x logx)1 (D) none of these

If J(x2 +y2) = a.e®" /9 a > 0, then y” (0) is equal to

2
() 3 2 (B) ae"2 (C) -5 e (D) not exist

® :0744-2209671, 08003899588 | url : www.motioniitjee.com,t3 :info@motioniitjee.com [ 11 |



41.

42,

43.

44,

45,

46.

47.

48.

The equation of the tangent to the curve y = 1 — €2 at the point of intersection with the
y = axisis
(A)x+2y=0 (B)2x+y =0 CO)x-y=2 (D) none of these

X dx
014%x3

The slope of the tangent to the curvey = '[ at the point wherex = 1 is
(A) 1/4 (B) 1/2 1 (D) none of these

The acute angles between the curves y=|x2 - 1| and y=|x2 - 3| at their points of intersection is

(A) /4 (B) tan~! (4/2/7) (C)tan'! (47) (D) none of these

The slope of the normal at the point with abscissa x = -2 of the graph of the function
f(x) = |x2 - x| is

(A) -1/6 (B) -1/3 (C) 1/6 (D) 1/3

The value of a in order that f(x) = /3 sin x - cos x - 2 ax + b decreases for all real value of
X, is given by

(A)a<1 (Byax>1 (CQaz 2 (D)a< 2

The difference between the greatest and the least values of the function

X
f(x) = J'O (at? +1+cost)dt,a > 0forx e[2, 3]is

(A)?a+1+(sin3—sin2) (B)%a+1+25in3
18 .
(© 3 a-1+2sin3 (D) none of these

jxX(1+|n | x)dx is equal to

(A) x*In |x]| + ¢ (B) X +cC (C)x*+c (D) none of these

dx is

n_yn Ixf(x)|n(x+,/(1+x2))

_ lim X
Iff(x) = o N x > 1, then \/(1+ xz)

(A)In (x + (L4 x2) ) - x + ¢ (B) 5 {02 1n (x + (1 +x) ) ~ X} + ¢
(C)xIn(x+ J@+x2))-In(X+ {(1+x?) )+ c (D) none of the above

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.) [12 ]



49,

50.

51.

52.

53.

54,

55.

If J.f(X) sin x cos x dx = In f(x) + ¢, then f(x) is equal to

I
2(b? - a?)

(A)

a“sin

2 (B)

2 x + b2 cos? x a’? sin® x — b? cos? x

(©

- D) none of these
a® cos® x +b? sin® x (D)

4 1/4
X7 —X
I% dx is equal to

X
5/4 5/4
4 1 4 1
o1 = 2 l1-
(A) T ( X3] +c (B) 5 ( ij tc
4 1 /4
(C) I (1+?) +C (D) none of these

15
The value of J:l sgn({x}) dx, where {*} denotes the fractional part function, is

(A) 8 (B) 16 (C) 24 (D) 0

sin[n+jx
The value of the integral J'“—z dx (n € N) is
0 sinx/2

(A) n (B) 2= (C) 3=n (D) none of these
n/4
IO sinx d (x -[x]) is equal to (where [*] denotes the greatest integer function)

1
(A) 1/2 (B) 1—3 O1 (D) none of these

1 1
Let f(x) = minimum (| X|1-]x l'Z) , v X € R, then the value of J:lf(X) dx is equal to

1 3 3
(A) 32 (B) 3 (© 37 (D) none of these

1 xdx
The value of the definite integral Io m lies in the interval [a,b]. Then smallest such
interval is
1 1
(A) {O’E} (B) [0, 1] (©) {0,5} (D) none of these

® :0744-2209671, 08003899588 | url : www.motioniitjee.com,t3 :info@motioniitjee.com [ 13 ]



56. If f(x) = COS X — jox(x—t) f(t) dt, then £ (x) + f(x) equals
(A) —cos X (B) 0 (©) jox(x—t) f(t) dt (D) —jgx(x—t) f(t) dt

57. The area bounded by the graph y = |[x - 3]], the x-axis and the lines x = =2 and x = 3 is ([*]
denotes the greatest integer function)

(A) 7 sq unit (B) 15 sq unit (C) 21 sq unit (D) 28 sq unit
58. The area bounded by thecurvesy = |[x| —1landy =-|x]| + 1is
(A) 1 sq unit (B) 2 sq unit (C) 242 sq unit (D) 442 squnit
3

59. Theareaboundedbyy=2-]2-x|,y= x| is

5-4In2 ) 2-In3 )
(A) (T) sq unit (B) ( > j sq unit

4-3In3
(© — > ]9 unit (D) none of these

60. If y = f(x) passing through (1, 2) satisfies the differential equationy (1 + xy) dx - xdy =0,

then

A) f(x) = B) f(x) = —5 C) f(x) = 1 D) f(x) = ——

Wfx)=5"7 GBf)="37 (©Of=,"—5 Ofx)=7"7
61. Solution of 2y sin x % = 2 sin X COS X — y2 COS X, X = g, y = 1is given by

(A) y2 = sin x (B) y =sin2 x (C)y2=1+cosx (D) none of these

62. Solution of differential equation (2x cos 'y + y2 cos x) dx + (2y sin X - x2siny) dy = 0 is
(A) x2 cos y + y2sin x =c (B)xcosy -ysinx=c
(C) x2 cos? y + y2sinZ x =c (D) none of these

63. Given f(x) = ﬁ , 9(x) = f{f(x)} and h(x) = f[f{f(x)}]. Then the value of f(x). g(x). h(x) is

(A)O (B) -1 ()1 (D) 2
(x-1)
64. The interval into which the functiony = 73 transforms the entire real line is
(x© =3x+3)
1 1 1
(A) {5,2} (B) {—5,1} (C) {—5,2} (D) none of these
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L2
: : sin“ n!lax
[im lim . % is

65. Consider the function f(x) given by double limit as f(x) = 5, 5o m ;
' T

irrational
(A)f(x) =0 (B)f(x) =1 (C) f(x) not defined (D) None
(1+|cos x|)ab/‘°°sx‘,nn <x<(n+1)n/2
66. Letf(x) = e, X=(@n+ 1)1/ 2 100y is continuous in (n, (n + 1)), then
- T | @UOt2X/O8X (o0 1Y /2 < x < (n+1)n s contindous In (nr, ™) the
(A)a=1,b=2 (B)a=2,b=2 (C)a=2,b=3 (D)a=3,b=4
X(1+acosx)-bsinx
67. Let f(x) = x3 ' ; If f(Xx) is continuous at x = 0 then a & b are given
;7 x=0
by
5 3 5 3
(A) X (B) -5, -3 (C 575 (D) none
dzy
68. If J(x+y) + (y-x) =a, then o2 equals
X
(A) 2/a (B) -2/a? (C) 2/a2 (D) none of these

69. If P(x) be a polynomial of degree 4, with P(2) = -1, P'(2) = 0, P”" (2) = 2, P"'(2) = -12 and
PV (2) = 24, then P” (1) is equal to
(A) 22 (B) 24 (C) 26 (D) 28

d3
70. Ifx=acos 6,y =Dbsino, then d—g is equal to
X

-3b 3b
(A) 3 cosec* 6 cot* 0 (B) pel cosec* 6 cot* 0

-3b
(© [a_3j cosec* 0 cot 0 (D) none of the above

1 X
7L IR = o3 [, {47 2P (O} dt, then F' (4) equals
(A) 32/9 (B) 64/3 (C)64/9 (D) none of these

72. Thecurvey -eX¥ + x = 0 has a vertical tangent at the point
(A) (1, 1) (B) at no point (C) (0, 1) (D) (1, 0)
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73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

X2 1
The slope of the tangent to the curve y = j cos 't dtatx = % is
X

4 4 2
(A) (g_%jn (B) (?-%)n (@) (@—%)n (D) none of these

For the curve x = t2 -1, y = t2 - t, the tangent line is perpendicular to x-axis when

1 1
(A)t=0 (B)t = ©t="T5 (O)t=- 7

Point of contact of tangents to the curve y2 - 2x3 - 4y + 8 = 0 from the point (1, 2) is/are :
(A) (2,2 3) (B) (2,1 3) (© 1, 1% 3) (D) None of these

The length of the sub-tangent to the curve x2 + xy + y2 = 7 at (1, -3) is
(A) 3 (B) 5 (C) 15 (D) 3/5

Abscissae of points on the curve xy = (c + x)2, the normal at which cuts of numerically equal
intercepts from the axes of co-ordinates is/are

(A) cy2/2 (B) £c/2 (C) £c/y2 (D) £c\2

2 (cin-l [f)2 L
If f(x) = '[2 % dt, then the value of (1 - x2) {f"(x)}2 - 2f' (x) at x = s

(A)2-=n (B)3+n= C4-= (D) none of these

16n/3, |
The value of IO |sm X| dx is

(A) 17/2 (B) 19/2 (C) 21/2 (D) none of these

2
n
The value of IO [Vx]dx, ([*] denotes the greatest integer function), n e N, is

n(n+1) 2 1
(A) {T} (B) B (n-1)(4n+1)
(C) Tn? (D) n(n+lé(n+2)
. Ix*-1 .
The value of the integral IO nx dx, is
(A) In (B) 2In (e + 1) (O 3Ina (D) none of these

4 4 -1
1f [ f0dx = 4and [ (3-f())dx =7, the value of [ f(x)dx s

(A) 2 (B) -3 (©) -5 (D) none of these
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83.

84.

85.

86.

87.

88.

89.

90.

91.

92,
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X -Z22/4

X 2
If I, = J'O e”e” dzandl, = J.O e dz, then

(A) I, = ex1, (B) I, = X', (O 1, = /2, (D) none of these
t2
is di i xf(x)dx = 2 4
If f(x) is differentibale and = §t5 then f 35 equals
0
(A) 2/5 (B) -5/2 (01 (D) 5/2

j et X1+ x + x2)d(cot L x) =

(A) efan ' x | ¢ (B) _efanx ¢ (C) -x efan ' x | ¢ (D) xet@n " X, ¢

dx

R T = 2
,[ cos3 Xm = a(tan? x + b) \tanx +c, then

(A)a=.,2/5b=1/5 (B)a= ,2/5 b=5

(C)a=,2/5b=,5 (D)a=,2/5b=-1/5

Area of the region bounded by the curves, y = €%, y = e and the straight line x = 1 is given by
(A) (e - el + 2) sq unit (B) (e — e - 2) sq unit

(C) (e + e1 = 2) sq unit (D) none of these

Area bounded by y = 5x2 &y - 9 = 2x2is
(A) 6.2 (B) 12,2 (C) 443 (D) 123

XZ

Area bounded betweeny = x.e™" , y = 0 and max. ordinate is

1 1 1 1 1 [ 1)

= — ~1-—-= Z1+=
() 3 ®) 2% © 2( \/EJ )" e

. . . . . dy .
Solution of the differential equation, siny Fl cosy (1-xcosy)is

(A)secy =x -1 -ce* (B) secy = x + 1 + ce*
(C)secy =x+eX+c (D) none of these

The differential equation whose solution is (x - h)2 + (y — k)2 = a2 is (a is constant)
(A)[1+ (y)]P=a%y” (B) [1+ (y)?]® =a%(y")?
(O) [1 + (y)3] = a2 (y")? (D) none of these

Differential equation of all circles with centres on y-axis is

(A)1+y2+yy,=0 (B)y, +y,>-xy,=0
(C)y, +y3+xy,=0 (D)1+y,2-xy,=0



f(x
93. Let f be a function satisfying f(xy) = % for all positive real number x and y. If f(30) = 20

then the value f(40) is
(A) 15 (B) 20 (C) 40 (D) 60
94, If [Xx]| -x+y=10and x + |y| + y = 12 then x + y is equal to

A 2 (8)0 © -2 (0) %2

i . _
95.  For what value of o the limit '™ /56242 | ox 17 = Y202x2 +7 will be )
(A) Any valueofa (B) a =0 Qua=1 (D)a=-1
lim T oein & i
96. If ;5 ncos 2 Sin 25 k then k is
(A) = (B) = OF: (D) none
4 3
%‘ 1;0<x<1
97. Letf(x) |1 S {<x<2 &g(x)=(2x+ 1) (x -k) + 3; 0<x < othen g(f(x)) is continuous
2 ! 4

at x =1, ifkequals

1 11 1 13
(A) 5 (B) & © ¢ D) &
L X pox<1
| x-1|
98. For the function f(x) = 1 ; X =1 which of the following is true
X ;o x>1
(A) it is continuous at all points (B) it is continuous at all points exceptatx =1
(C) it is differentiable at all points (D) none
x 1 _x
99. The derivativeof cos™! |1 _|atx=-1is
X + X
(A) -2 (B) -1 (o (D)1
1 ]:f'[x \/(3—Zsin2t) 'fycost dt = h [d_yj i |
00. /2 + 0 =0, then | 4« . is equal to
(A) -3 (B)O (C) J3 (D) none of these
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o2
101. Iftanly -y + x =0 then d_g is equal to
X

~2(1+y?) 1+vy? 2(1+vy?) 2(1+vy?)
(A) R (B) V5 C T D TS

Jr
102. Iff(x) = cos (x2 - 4[x]) for 0 < x < 1, where [x] = G.I.F,, then f’( 5> | is equal to

") -5 (B) \/g (©)0 (D) \E

103. vy = sin! (cos x) and y’(x) is identicaly equal to g(x) on R - {kn, k € I} then g(x) is equal to
(A) |sin x| (B) =sgn(sin x) (C) sgn(sin x) (D) None

104. Let f and g be increasing and decreasing function respectively from [0, ) to [0, )
h(x) = f{g(x)}. If h(0) = 0, then h(x) - h(1) is :
(A) always 0 (B) always positive  (C) always negative (D) none of these

105. letf’(x) >0 VvV x e Rand g(x) =f(2 - x) + f(4 + x). Then g(x) is increasing in :
(A) (=, -1) (B) (==, 0) (C) (-1, =) (D) None

106. Ifthe radius of a spherical balloon is measured within 1% the error (in percent) in the volume
is:
(A) 4nr2% (B) 3% (C) (88/7)% (D) None

107. Llety, = P(x,) andy, = P(x,) be maximum and minimum values of a cubic P(x). P(-1)=10,
P(1)=-6 and P(x) has maximum at x = -1 and P’(x) has minimum at x = 1. Then distance
between the points A(x,, y,) and B(x,, y,) is :

(A) 56 (B) V65 (©) 265 (D) 465

X
cos—: x>0

108. f(x) = 2 . Then x = 0 will be a point of local maximum for f(x) if :
x+a: x<0
(A)ae(-1,1) (B)ae(0,1) (C)ax<o0 (D)a=1

109. The function f(x) = x* decreases on the interval
(A) (0, e) (B) (0, 1) (C) (0, 1/e) (D) None of these

110. Letf(x) = 'fex (x = 1) (x - 2) dx, then f decreases in the interval
(A) (=, =2) (B) (-2, -1) (C) (1, 2) (D) (2, =)

111. A function f such that f'(2) = f” (2) = 0 and f has a local maximum of -17 at 2 is
(A) (x - 2)* (B) 3-(x-2)* (C) -17 - (x - 2)* (D) none of these
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112, Iff(x) = alog, |x| + bx? + x has extremum at x = 1 and x = 3, then
(A)a=-3/4,b=-1/8 (B)a=3/4,b=-1/8
(C)a=-3/4,b=1/8 (D) none of these

a
1 3 1
113. If E J; (EJ;*l_ﬁ) dx < 4, then ‘a’ may take values :

(A) 0 (8)4 (©)9 () =25

n
114. Ifn e N, then I(—l)[x]dx equals

-Nn

(A) 2n (B) n (C) n2 (D) None of these
X
: _ “t2/201 _+2
115. The point of extremum of ¢(x) = I e (1-t°)dt are
1
2

(A)x =1, -1 (B) x = -1, (C)x=2,1 (D)x =-2, 1

116. Iff(n) = % [(n+1)(n+2)(n+3)..... (n + n)]¥" then lim f(n) equals

(A) e (B) 1/e (C) 2/e (D) 4/e
72
- dX
117. The value of J; x2x’ +1) X is
(A) log (6/5) (B) 6 1og (6/5) (C) (1/7) 1og(6/5) (D) (1/12)log(6/5)

27
1
118. Ifa< g 10 + 3cos x dx gy < b, then the ordered pair (a,b) is

2n 21 2n 21 n 2%
(A) [7, ?j (B) (E, 7) (®) (ﬁ' ﬁj (D) None of these

119. The value of the integral J. cosec(x —a)cosec(x - 2a)dx g
0

1 1
(A) 2 sec a log (5 cosec Otj (B) 2 sec a log [5 sec ocj
(C) 2 cosec a log(sec a) (D) 2 cosec a log [% sec aj

9
120. For which of following values of m area bounded betweeny = x - x2 & y = mx equals B

(A) -4 (B) -2 (C) 2 (D)0

121. Area bounded between 4x2+y2-8x+4y-4=0is
(A) 3n (B) 4n (C) 6n (D) 5n
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122,

123,

124.

125,

126.

127.

128.

129.

130.

Area between max. {|x], Y|} =1 &n(x2 + y2) = 3is
(A) 1 (B)3 (C) 4 (D) 2

dx d
Let the function x(t) & y(t) satisfy the differential equation —— + ax =0, &y + by = 0.

dt t
Ifx (0) =2 (0)=1andﬂ = Ethen x(t) = y(t) fort =
Y ya " 2 Y
(A) log,,; 2 (B) log,,32 (C) log,2 (D) log;4

ir I - + [Ej—o then y(0) =
ax = Cos(x+y),y|7] =0, theny(0) =

(A) tan‘l[g _lj (B) tan”! [g +1) (C) 2 tan™! [g —1j (D) - 2tan-! [g —1j

If xdy = (2y + 2x* + x2) dx, y(1) = O then y(e) =
(A) 1 (B) e (C) e? (D) e*

The complete set of values of x in the domain of function f(x) = \/Iogx+2{x}([x]2 - 5[x]+7)

(where [x] and {x} denotes greatest integer and fractional part function respectively)

(A) [‘?ﬂ“[?@wzm) (B) (0, 1), U (1,%)

(C) (—%,Oju(%,l)u(lﬁﬁ) (D) (—%,Ojug,l)u(lrw)

The function f(x) = x| +% is
(A) discontinuous at the origin because |x]| is discontinuous there
(B) continous at the origin

| x|

(C) discontinuous at the origin because both [x| and VR are discontinous there

(D) discontinous at the origin because Ix] is discontinuous there
9 X

If nis even and g(x, y) = X" + y" — nxy + n - 2 then the number of real solutions of
g(x,y)=0is
(A) 2 (B) 4 (C)6 (D)8

If [ * ] represents greatest integer function, then the solution set of the equation
[x] =[3x]is

1 1 11
(A) ¢ (B) {—gr 0} (C) {0, 5} (D) {—gr 5)

The range of f(x) = [sin X + [cos X + [tan x + [sec x ]1]], x € (O, =n/3) is
(where [ =] denotes the greatest integer function)

(A) {0, 1} (B) {-1, 0, 1} (C) {1} (D) {1,2}
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Questions based on statements (Q. 131 - 150)

Each of the questions given below consist of Statement - I and Statement - II. Use the

following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct

explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct

explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

131,

132,

133.

134,

135.

136.

137.

138.

d’y | [ d®x
Statement-I : Let f : [0, c0)—[0, =), be a function defined by y= f(x) = x°, then (—ZJ (—J =1

dx? ) ( dy?
(d_yj dx
Statement-II: dx dy =1.

2

Statement-I: I __ax =sint X 4+ ¢
Y Ja- 2y 2

dx X%
Statement-II1: j ﬁ = sin-! [gj +c

Statement-I : Function f(x) = x2 + tan! x is a non-periodic function.
Statement-II : The sum of two non-periodic function is always non-periodic.

Statement-I: 3 53 %3 3| = xow 3 X =3 Feent g 3 =0

2 2 2 2 2 2 2
lim {1_+2_+3_+ _____ +X_3]_ lim 17 Iim 27 lim X
X X

Statement-IL: /™ (f, (x)+f,(x) +...+ £.(x)) = 1T £ (x) + 1M £ (x) +...+ 1M £ (x), where neN.

X—a X—a X—a X—a

. 1/X _ 1
Statement-I: xlflo [x] (m] (where [*] represents greatest integer function) does not exist

1/x
lim | & " -1 ;
Statement-II: ", ISV does not exist.

Statement-I: f(x) = tan! ( J is non-differentiable at x = + 1.

1-x2

T T
Statement-II : Principal value of tan-! x are {— 57 5} .

Statement-I: Letf: R » Ris a real-valued function v X, y € R such
that |f(x) - f(y)]| < |x - y|3, then f(x) is a constant function.
Statement-II : If derivative of the function w.r.t. x is zero, then function is constant.

Consider function f(x) satisfies the relation, f(x + y3) = f(x) + f(y3), V X, y € R and
differentiable for all x.

Statement-I: If f'(2) = a, then f'(-2) = a.

Statement-II: f9x)is an odd function.
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139.

140.

141.

142.

143.

144.

145,

14e6.

147.

148.

149.

150.

Statement-I : Conditions of Lagrange’s mean value theorem fail in f(x) = |[x = 1] (x = 1).
Statement-II: |x - 1] is not differentiable at x = 1.

Statement-I:1f27a + 9b +3c + d = 0, then the equation f(x) = 4ax* + 3bx?+ 2cx +d =0
has at least one real root lying between (0, 3).

Statement-I1: If f(x) is continuous in [a, b], derivable in (a, b) such that f(a) = f(b), then at
least one point c € (a, b) such that f'(c) = 0.

Statement-I: If f(a) = f(b), then Rolle’s theorem is applicable for x € (a, b).
Statement-II : The tangent at x = 1 to the curve y=x3-x2? — x + 2 again meets the curve at x=-1.

Statement-I: f(x) = |[x - 1| + [x = 2| + |x = 3| has point of minima at x = 3.
Statement-II : f(x) is non-differentiable at x = 3.

Statement-I: f(x) = X + cos X is strictly increasing for v x € R.
Statement-II: If f(x) is strictly increasing, then f'(x) many vanish at some finite number of
points.

X
Statement-I: J. e* sin xdx = % (sin x = cos x) + c.

Statement-II: J. e* (f(x) + f'(x)) dx = exf(x) + c.

Let f(x) is continuous and positive for x € [a, b], g(x) is continuous for x € [a, b] and

b
[1acotdx 5 , then
a

b
[ atxdx
a

b
Statement-I : The value of I f(x)9(x)dX can be zero.
a

Statement-II : Equation g(x) = 0 has at least oen root in x € (a, b).

n/4 , n/4 n/4 4 n/4 ,
Consider I, = I eX dx, I, = Iexdx,13= I e* cos xdx, I, = I e* sin xdx.
0 0 0 0

Statement-I:[>1 >1,>1,
Statement-II : for x € (0, 1), X > x? and sin x > cos X.

Statement-I : Area bounded by 2 > max. {|x - y]|, |[x + y|} is 8 sq. units.
Statement-II : Area of the square of side length 4 is 16 sq. units.

f(x) is a polynomial of degree 3 passing through origin having local extrema at x = £ 2.
Statement-I : Ratio of areas in which f(x) cuts the circle x? + y2 =36is 1 : 1.
Statement-II: Both y = f(x) and the circle as symmetric about origin.

Statement-I : The differential equation of all circles in a plane must be of order 3.
Statement-II : There is only one circle passing through three non-collinear points.

Statement-I : The order of the differential equation whose general solutionis
Yy = C, €os 2X + C,sin? X + C,C08°X + C,e* + Cge2X + C, is 3.

Statement-II : Total number of arbitrary parameters in the given general solution in the
statement (I) is 3.
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9
TRIGONOMETRY

8
/
EXERCISE
sin6 sin36 sin96
151. Ifk, =tan 276 -tan®and k, = 0530 T cos90 t cos270’ then
(A) k; = 2k, (B)k, =k, +4 (C) ky =k,
152,

(D) none of these
. . 99

If x =sin0|sin 8], y = cos 0 | cos 6|, where —— <0 < 50r, then
(A)x-y=1

(B)x+y=-1

O x+y=1 (D)x-x=1
sec®o  tan®@ 1 .
153. If + = , then for every real value of sin2 6
a b a+b
(A)ab<0 (B)ab>0 (©O)a+b=0 (D) none of these
1
154. Ifsinx + cosx = (erVj , X € [0, =], then
T 3n
(A)x=7Z,y=1 (B)y=0 Cy=2 (D) x=—~
155. The values of x between 0 and 2r which satisfy the equation sin x /(8 cos? x) = 1 are in AP
with common difference
T T 3n
(A) 3 (B) 2 () )
156.

5n
(D) 38
If0 <6< 2rand 2sin20-5sin 6 + 2 > 0, then the range of 0 is

(A) [0, %) U [g,an (B) [0, %) U (r, 21)  (C) [0, gj U (r, 27) (D) none of these

1 2
157. The sum of the infinite ters of the series tan-! [gj + tan-! [gj +tan-! [
T
(A) 3

§j+ ..... is equal to
Y Y Y
(B) 2 () 3 (D) >
158. The greatest of tan 1, tan™1 1, sin"1 1, sin 1, cos 1, is
(A)sin1 (B)tan 1

(C) tan™t 1

(D) noen of these
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159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

If [sin™! cos™! sin~! tan~! x] = 1, where [*] denotes the greatest integer function, then x
belongs to the interval

(A) [tan sin cos 1, tan sin cos sin 1] (B) (tan sin cos 1, tan sin cos sin 1)

(O [-1, 1] (D) [sin cos tan 1, sin cos sin tan 1]

In a triangle ABC, r2 + r,;2 + r,? + r;2 + a2 + b? + c? is equal to (where r is inradius and
ry, Fy, 3 are exradii a, b, c are the sides of AABC)
(A) 2R2 (B) 4R2 (C) 8R2 (D) 16R2

lim V(3-4sinAsinC)
X—>C |A_C|

(A)1 (B) 2 (3 (D) 4

In a A ABC, angles A, B, C are in AP. Then

If r and R are respectively the radii of the inscribed and circumscribed circles of a regular

polygon of n sides such that % = £ -1, then nis equal to
(A)5 (B) 10 (C)6 (D) 18

If A = cos (cos x) + sin (cos x) the least and greatest value of A are

(A) 0and 2 (B) -1and 1 (C) -2 and 2 (D)0 and 2
: L _om n _ n
Let n be a fixed positive integer such that sin —— + cos -— = —, then
2n 2n 2
(A)n=4 (B)n=5 (COn=6 (D) none of these

If tan a, tan B, tan y are the roots of the equation x3 - px2 - r = 0, then the value of
(1 + tan2a) (1 + tan2p) (1 + tan?y) is equal to
(A) (p - r)2 (B)1+ (p-r)? (C)1-(P-r)? (D) none of these

The number of solutions of the equation tan x + sec x = 2 cos x lying in the interval [0, 2xr] is
(A)O (B) 1 (C) 2 (D)3

The solution set of (2 cos x = 1) (3 + 2cos x) =0intheinterval 0 <x <2rnis

b n 5n n 5n a3
(A) {5} (B) {5, ?} (C) {5, 3 cos [—Ej} (D) none of these

COS X sinx

The number of solutions of the equation sin®> x — cos® x = (sin x # cos x) is

(A)O (B) 1 (C) infinite (D) none of these
The number of solutions of the equation cos™® (1 - x) + mcos™! x = n_zn ,wherem >0, n<0,is
(A)O (B) 1 (© 2 (D) infinite
q(1 b1
tan {Ztan (gj _Z} is equal to
5 5 7 7
OF (B) 15 ©-17 )17
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171. The value of sin-t cot{sin‘1 [2 _4\/5] + Cos_l[@] * sec_l(ﬁ)} is equal to
(A) O (B) n/4 (C) n/6 (D) n/2

172. Inatriangle ABC, 2a2 + 4b2 + c2 = 4ab + 2ac, then the numerical value of cos B is equal to
3 5 7
(R) 0 (B) 5 © 3 (D) 5
173. If Gis the centroid of a A ABC, then GA? + GB2 + GC2 is equal to

(A) (a2 + b% + c?) (B) % (a2+b%2+c?) (C) % (a2 + b2 +c?) (D) %(a + b+ c)?

174. In anisosceles triangle ABC, AB = AC. If vertical angle a is 20°, then a3 + b3 is equal to
(A) 3a2b (B) 3bZc (C) 3c2a (D) abc

175. The least value of cosec? x + 25 sec?x is
(A) 0 (B) 26 (C) 28 (D) 36

COSGC2 0 - SeC2 0 .

1
176. If0is an acute angle andtan 6 = ﬁ, then the value of

is
cosec? +sec? 0
(A) 3/4 (B) 1/2 (©) 2 (D) 5/4
177. If A+ C = B, then tan A tan B tan C is equal to
(A)tanA+tanB + tan C (B)tanB-tanC-tan A
(O)tanA+tanC-tanB (D) - (tan Atan B + tan C)
178. If1+sin0+sin20+...... oo=4+2\/§,0<9<n,9¢§,then
b1 b1 b1 T T 27
(A)e—g (B)9—§ (C)9—§ Org (D)9—3 or 3
179. The number of roots of the equation x + 2 tan x = g in the interval [0, 2n] is
(A) 1 (B) 2 (C)3 (D) infinite
. V3 1
180. The general value of 6 such that sin 26 = - and tan 6 = NE] is given by
7 7 7
(A) nt + ?’nEI (B) nt + F’nEI (C) 2nn + F,nel (D) none of these
1 1
181. The value of tan~! (1) + cos™! [— Ej + sin7! [— Ej is equal to
13xn

b 5n 3n
M3 ® 10 © 3 ©®)
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182. If2tan!x + sin! ( ) is independent of x, then

1+x2
(A) x e [1, ) (B) x e [-1, 1] (C) x € (o, —-1] (D) none of these

27 . 2n
183. The principal value of cos™! | COS ENE sin~1 | sin 3 is

b T 4n
(A) (8) 2 (©) % (D) 5

184. Inatriangle ABC, (a+ b+ c)(b+ c-a)=kbcif
(A)k <O (B)k>6 (C)0<k<4 (D)k>4

A
185. If the area of a triangle ABC is given by A = a2 - (b - c¢)?, then tan [E) is equal to

1 1
(A) -1 (8)0 (© 5 (®) 5

186. InaAABC,ifr=r,+r,-r,and ZA > —

3 then the range of % is equal to

1 1 1
(A) [gr 2) (B) [gr 00) () [gr 3) (D) (3, )

187. Ifsinx + sin2x = 1, then cos® x + 2 cos® x + cos* x is equal to
(A) -1 (B)O (1 (D) 2

188. If0 < a <n/6andsina+ cosa = ,/7/2, thentan o/2 is equal to

V7 -2 (B) V7 +2 (C) g (D) none of these

(A) —3 3

sin(a+B+7)
sina + sinp + siny

Y
189. If a,B,y e (05), then the value of
(A) <1 (B)>1 =1 (D) none of these
190. Solutions of the equation |cos x| = 2[x] are (where [*] denotes the greatest integer function)

(A) nil (Byx==+1 (O x = (D) none of these

wla

191. The set of all x in (-=x, =) satisfying |4 sinx - 1| < \/E is given by
T n 3n 3r
(A) x e 10" (B) x e 10’10 (C) x e T (D) x € (-=x, ©)
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X
192. The number of solutions of the equation 1 + sin x sin? [EJ =0in[-=x n]is
(A)O (B) 1 (© 2 (D)3
193. The solution of the inequality (cot™! x)2 - 5cot™! x + 6 > 0 is
(A) (cot 3, cot 2) (B) (-, cot 3) U (cot 2, »)
(C) (cot 2, ») (D) None of these

194. IfinaAABC, a2 + b2 + c2 = 8R2, where R = circumradius, the the triangle is
(A) equilateral (B) isosceles (C) right angled (D) none of these

sin? A +sinA+1

195. Inany triangle ABC, is always greater than
Y g Z sinA ysg
(A)9 (B) 3 (C) 27 (D) none of these
196. Ifin atriangle ABC, 2 CoSA + cosB +2 cosC =2 + 3, then the value of the angle A is
a b C bc ca
Y Y Y Y
(A) 3 (B) 2 © 5 (D) 3

197. Ifin a triangle, R and r are the circumradius and inradius respectively, then the Harmonic
mean of the exradii of the triangle is
(A) 3r (B) 2R (OR+r (D) none of these

198. For what and only what values of o lying between 0 and = is the inequality sin o cos3 a > sin3
a cos a valid ?

T T

(A) a € (0, n/4) (B) a e (0, n/2) (C) ae (ZIEJ (D) none of these

199. The minimum and maximum values of ab sin x + b 1/(1_512) cosx +c(lal]<1,b>0)

respectively are
(A){b-c¢c, b+ c} (B){b+c, b-c} (C){c-b,b+c} (D) none of these

200. If2cos6 +sin0 =1, then7cos0+ 6sin0equals
(A)lor2 (B)2or3 (C)2o0r4 (D) 2o0r6

201. Ifsina= % and 450° < a < 540°, then sin (a/4) is equal to

1
M) 572 ®) 35 © 3 () 3

202. Minimum value of 4x2 - 4x |sin 6| — cos? 0 is equal to
(A) -2 (B)-1 (C)-1/2 (D)o
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203.

204.

205.

1 . . 1 .
If cos* @ sec2a, = and sin* B cosec? a.are in AP, then cos® 6 sec® o, = and sin8 0 cosec® a are
2 "2

in
(A) AP (B) GP (C)HP (D) none of these

The maximum value of the expression ‘\/(Sinz X +2a°) - \/(232 ~1-cos? X)‘ , Where a and x are

real numbers is
(A) V3 (B) V2 (€)1 (D) V5
The real roots of the equation cos’ x + sin* x = 1 in the interval (=, =) are

T Y Y Y mT T
(A)__IO (B)_EIOIE (C) _10 (D)OIZIE

Questions based on statements (Q. 206 - 210)

Each of the questions given below consist of Statement - I and Statement - II. Use the
following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct
explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct
explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

206.

207.

208.

209.

210.

Statement—| : If sin? 6, + sin? 6, +.....+ sin? 6_ = 0, then the different sets of values of
(6,6, ,..., 08 ) for which cos 8, + cos 6, +....... +cos® =n-4isn(n-1).
Statement-II: Ifsin? 0, +sin? 6, + ...... + sin? 6, = 0, then cos 6,- cos 0, -cos 6, = £ 1.

Leta, Bandysatisfy0O<a<pB<y<2rmrandcos (X+a)+ cos(X+B)+cos(Xx+y)=0V XxeR.

2n
Statement-I:y-o = 3

Statement-II: cosa + cosa + cosy = 0and sina + sin B + siny = 0.

Statement-I : The equation sin (cos x) = cos (sin x) has no real solution.

Statement-II:sinx £ cosX e [—«/5, x/ﬂ .

1

1
=T =" cin-1 | — -1 | —
Statement-I: sin ( '_eJ > tan ( ,—RJ.

Statement-II:sin!x >tantyforx >y, V X,y (0, 1).

Statement-1I: In any AABC, the maximum value of r, + r, + r, = 9R/2.
Statement-II: Inany AABC, R>2r.
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| ALGEBRA

L
EXERCISE
211. Iflog, x + log, y > 6, then the least value of x + y is
(A) 4 (B) 8 (C) 16 (D) 32
4 k
212, Supposef(x, n) = Z logy [;), then the value of x satisfying the equation f(x, 10) = f(x, 11)
k=1
is
(A)9 (B) 10 (O 11 (D) none
213. If one root of the equation x2 - Ax + 12 =0 is even prime while x2 + Ax + pu = 0 has equal roots,
then uis
(A) 8 (B) 16 (C) 24 (D) 32
214. If the roots of the equation ax? + bx + ¢ = 0, are of the form o/(a. - 1) and (o + 1)/a., then
the value of (a + b + ¢)2is
(A) 2b? - ac (B) b2 - 2ac (C) b2 - 4ac (D) 4b2 - 2ac
215. The maximum value of the sum of the AP 50, 48, 46, 44, ... is
(A) 648 (B) 450 (C) 558 (D) 650
216. If x2 = yb = z¢, where a, b, c are unequal positive numbers and x,y,z are in GP, then a3 + ¢3
is
(A) > 2b3 (B) > 2b3 (C) < 2b3 (D) < 2b3
217. If0<[x]<?2;-1<[y]l<1land1l<[z] < 3. where[*] denotes the greatest integer function,
[xX]+1 [yl [z]
then the maximum value of the determinant | [XI  [yl+1  [z] | g
[x] [yl [z]+1
(A) 2 (B) 4 (C)6 (D)8
218. The equations Ax -y =2, 2x - 3y = =), 3x — 2y = -1 are consistent for
(A) r= -4 (B)r=-1,4 (C)r=-1 (D)r=1,-4
RER
2 2 11
219. IfP=| 1 J3|, A= [0 1} and Q = PAPT, then pT (Q2°95)p is equal to
2 2
1 2005
A) {1 2005} (B) g 2005 © 3 ) 1 g
0 1 1 0 -5 1 0 2005
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220.

221.

222,

223,

224,

225,

226.

227.

228.

229,

If A> = Osuchthat A" = Ifor 1 <n <4, then (I - A)!isequal to
(A) A4 (B) A3 (O)I+A (D) none of these

The solution of x = 1 = (x = [X]) (x = {x3}) (wher [x] and {x} are the integral and fractional
part of X) is
(A) x e R (B) x e R~ [1, 2) (O xell, 2) (D) x e R ~[1, 2]

The value of p for which both the roots of the equation 4x2 — 20px + (25p2 + 15p - 66) = 0,
are less than 2, lies in
(A) (4/5, 2) (B) (2, ) (C) (-1, -4/5) (D) (-,-1)

If a, b, ¢, d are positive real numbers suchthata+ b+ c+d=2,thenm=(a+b) (c+d)
satisfies the relation
(A)0O<m<x<1 (B)l<mx?2 (C©)2<m<3 (D)3<m<4

Suppose a, b, care in AP and a2, b2, c2arein GP. Ifa>b >canda + b + c = 3/2, then the
value of a is

1 1 11 11

(A)\/E (B)\/g (C)E+ 3 (D)E+ 5

x cosx e~

. 2 n/2
If f(x) = Ea”ljl))(( Xl sezcx , then the value of J:n/z f(x) dx is equal to
(A) 5 (B)3 1 (D)o

all
If the value of the determinant % fl) 1| is positive, then
o
(A)abc>1 (B) abc > -8 (C) abc < -8 (D) abc > -2
3 -30
If2x -y = [3 3 2} and 2y + x = [_41 ‘11 _54}, then
30-1 2 -11 1 -2 3 1 1 -2
(A)x+y= [0 3 _2} (B)x= [1 2 o} (O x-y= [2 1 2} D)y = [—1 1 —2}
~1+i/3 -1-i3

2i 2i .

IfA = ,i= /-1 and f(x) = x2 + 2, then f(A) equals
1+iW3 1-iW3 ' &) (A ed
2i 2i
10 3-iW3|r1 o 5-W3)r1 o _J1 o0

@5 9 (B)( > 68 o5 Y merivms §
If the matrices A, B, A + B are non singular, then [A(A + B)'B], is equal to
(A) A + Bt (B)A+B (OOAA+B)? (D) None of these
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230.

231.

232,

233.

234.

235.

236.

237.

238.

239.

240.

241.

The number of solution of |[x] - 2x| = 4, where [*] denotes the greatest integer<x, is

(A) infinite (B) 4 (C)3 (D)2
21 10

If Zai = 693, where a,, a,, ...,a,; are in AP, then the value of Zazm is
i=1 i=0

(A) 361 (B) 363 (C) 365 (D) 398

If log, (@ + b) + log, (c + d) > 4. Then the minimum value of the expressiona+b +c+dis

(A) 2 (B) 4 (©) 8 (D) none of these
a+x b C
Ifxyz = - 2007 andA=| @ DP+Y € | =0, then value of ayz + bzx + cxy is
a b c+z
(A) 2007 (B) 2007 (C) 0 (D) (2007)2

1 r 2; n
2 n n
IfA = . n(n+1) net |7 then value of Ar s
—-— r=1
(A) n (B) 2n (C) n2 (D) -2n

If A is an orthogonal matrix, then A-1, equals
(A) A (B) AY (C) A2 (D) none of these

If A is a square matrix, then adj AT - (adj A)T is equal to
(A) 2]A| (B) 2|A] I (C) null matrix (D) unit matrix

The sum of all values of x, so that 16(*+3x-1) _ g(x*+3x+2) s
(A) O (B)3 (C)-3 (D) -5

If o, B, y are the roots of ax3 + bx + ¢ = 1 such that o + B = 0, then
(A)c=0 (B)c=1 (C)b=0 (D)b=1

If p,q,r are three positive real numbers are in AP, then the roots of the quadratic equation
px2 + gx + r = 0 are all real for

> 443 (B) ‘%—7 <443 (C)allpandr (D)nopandr

(A) ‘%—7

If the arithmetic progression whose common difference is none zero, the sum of first 3n terms
is equal to the sum of the next n terms. Then the ratio of the sum of the first 2n terms to the
next 2n terms is

(A) 1/5 (B) 2/3 (C) 3/4 (D) none of these

If A is square matrix of order n, a = maximum number of distinct entries. If Ais triangular
matrix, b = maximum number of distinct entries. If A is a diagonal matrix. ¢ = minimum
number of zeros. If Ais a triangular matrixifa+ 5=c+ 2b

(A) 12 (B) 4 (C) 8 (D) None of these
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242, Matrix M, is defiend as M, = [rzl r;l} , e Nvalue of det (M,) + det (M,) + det (M;) +....+

det (M,q07) is
(A) 2007 (B) 2008 (C) 20082 (D) 20072

243. The matrix [(1) (1)} is the matrix reflection in the line

(A)x=1 (B)x+y=1 Cy=1 (D)x=y
8 -6 2
244, Ifthe matrix A = {—26 _74 —}ﬂ is singular, then ) is equal to
(A)3 (B) 4 (C) 2 (D)5
245. If the roots of the quadratic equation ax2 - 5x + 6 = 0 are in the ratio 2 : 3, then‘a’ is equal
EX) 3 (B) 1 (C)2 (D) -1

246. If the sides of a right angled triangle form an AP, then the sines of the acute angles are

V5-1) [(V5+1
OEE ) V3.3 (© \/[ 5 ]\/{ 2+] 022

247. Ifxe{1,2,3....9} and f_ (x) = xxx.x (n digits), then fr% (3) + £, (2) is equal to

(A) 2f,, (1) (B) f,2(1) (C) f,,(1) (D) -f,,(4)
i =i 1 -1
248. IfA = [—i i } and B = [_1 }, then A8 equals
(A) 128B (B) -128B (C) 4B (D) -64B
19
249. If X;, Xy, «eee , X5 @re in H.P. and x,, 2, x,, are in G.P,, then Z XrXri1 =
r=1
(A) 76 (B) 80 (C) 84 (D) none of these

xi+1\"
250. If mand x are two real numbers, then g2micot*x | ——| (wherei = ,/_1)is equal to
€ Xi—1

(A) cos X +isinx (B)ym/2 (O1 (D)(m+1)/2

251. If|[z-iRe(2)| = |z-1Im (2)|, (wherei= ,/_1), thenzlies on
(A)Re(z) =2 B)Im(z)=2 (C)Re(z) +Im (z) =2 (D) none of these

252. If z be complex number such that equation |z - a2| + |z - 2a| = 3 always represents an
ellipse, then range of a (e Rt) is

(A) (1, 2) (B)[1, V31 (©) (-1, 3) (D) (0, 3)

253. The total number of integral solution for X, y, z such that xyz = 24, is
(A) 3 (B) 60 (C)90 (D) 120
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254,

255,

256.

257.

258.

259,

260.

261.

262.

263.

264.

If a, b, c are odd positive integers, then number of integral solutions ofa + b + ¢ =13, is
(A) 14 (B) 21 (C) 28 (D) 56

Number of point having position vector
ai+bj+ck wherea, b, c € {1, 2, 3, 4, 5} such that 22 + 3°+ 5¢is divisible by 4 is-
(A) 140 (B) 70 (C) 100 (D) None of these

zn
x3 +1+x8 .
Number of terms in the expansion of T (wheren e N) is

(A)Zn +1 (B) n+2C, (C)2n+1 (D)nZ+n+1

If 540 is divided by 11, then remainder is a and when 22993 js divided by 17, then remainder is
B, then the value of B — ais

(A) 3 (B)5 (C)7 (D)8
10
X 3

The term independent of x in the expansion of 3 + ? is
(A) 5/12 (B) 1 (C) 10c, (D) none of these

- . . 2 5
The probability that the length of a randomly chosen chord of a circle lies between 3 and 3
of its diameter is
(A) 1/4 (B) 5/12 (C) 1/16 (D) 5/16

Adie is rolled three times, the probability of getting a large number than the previous number
is
13

(A) oo (8) = (© o (D) 1os

A dice is thrown (2n + 1) times. The probability that faces with even numbers appear odd
number is times is

2n+1 n+1 n
2n+3 (B) 2n+1 (© 2n+1

(A)

(D) none of these

If x, = cos (n/3") —i sin (n/3"), (wherei = \/_1). then value of X;- X,-... =, is
(A)1 (B) -1 (C) -i (D) i

Letz, =6+iandz, =4 -3i(wherei = ,/_1). Let zbe a complex number such that

Z2-Z T o
arg (22 ~ ZJ =5 then z satisfies

(A lz-(B-Dl=5 @) Iz-(G-Dl=4y5 (Olz-(5+D)I=5(D)|z-(5+) =5

100
If z# 0, then J.X:O [arg|z|] dx is (where [*] denotes the greatest integer function)

(A)O (B) 10 (C) 100 (D) not defined
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265.

266.

267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

277.

The maximum number of points of intersection of 8 circles, is
(A) 16 (B) 24 (C) 28 (D) 56

Every one of the 10 available lamps can be switched on to illuminate certain Hall. The total
number of ways in which the hall can be illuminated, is
(A) 55 (B) 1023 (C) 210 (D) 10!

The total number of 3 digit even numbers that can be composed from the digitis 1, 2, 3, ....,
9 when the repetition of digits is not allowed, is
(A) 224 (B) 280 (C) 324 (D) 405

The number of ways in which a score of 11 can be made from a through by three persons,
each throwing a single die once, is
(A) 45 (B) 18 (C) 27 (D) 68

The greatest coefficient in the expansion of (1 + x)2"+2 s

(2n)! (2n +2)! (2n +2)! (2n)!
Ay ®) Ly © hin 1y ®) fin+1)1

The first integral term in the expansion of (JE + 32)° isits
(A) 2nd term (B) 3rd term (C) 4th term (D) 5th term

The number of irrational terms in the expansion of (21/5 + 31/10)55 jg
(A) 47 (B) 56 (C) 50 (D) 48

10 bulbs out of a sample of 100 bulbs manufactured by a company are defective. The
probability that 3 out of 4 bulbs, bought by a customer will not be defective, is
(A) 4C3/100C4 (B) 90C3/96C4 (C) 90C3/100C4 (D) (90C3X10C1)/100C4

Two persons each makes a single throw with a pair of dice. The probability that the throws
are unequal is given by

1 73 51
(A) &3 (B) &3 (©) & (D) none of these

LetA=4{1, 3,5 7,9} and B = {2, 4, 6, 8}. An element (a, b) of their cartesian product
A X Bis chosen at random. The probability thata + b =9, is
(A) 1/5 (B) 2/5 (C) 3/5 (D) 4/5

The point of intersection of the curves arg (z - 3i) = 3n/4 and arg (2z + 1 -2i) = n/4

(wherei= /_71)is
(A) 1/4 (3 + 9i) (B) 1/4 (3 - 9i) (C) 1/2 (3 + 2i) (D) no point

For all complex numbers z,, z, satisfying |z,| = 12 and |z, - 3 - 4i| = 5, the minimum

value of |z, - z,] is
(A)O (B)2 Q)7 (D) 17

If|z-i| <2and z, =5 + 3i, (where i = ,/_1 ) then the maximum value of |iz + z,]| is

(A)2 + 31 (B) 7 (C) V31 -2 (D) V31 +2
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278. If |[z- 1] + |z + 3| <8, then the range of values of |z - 4|, (wherei= /_1)is
(A) (0, 7) (B) (1, 8) (C) 1, 9] (D) [2, 5]

279. In a plane there are 37 straight lines, of which 13 pass through the point A and 11 pass
through the point B. Besides, no three lines pass through one point, no lines passes through
both points A and B, and no two are parallel, then the number of intersection points the lines
have is equal to
(A) 535 (B) 601 (C) 728 (D) 963

280. The number of six digit numbers that can be formed from the digits 1, 2, 3,4, 5, 6 and 7, so
that digits do not repeat and the terminal digits are even is
(A) 144 (B) 72 (C) 288 (D) 720

281. In apolygon, nothree diagonals are concurrent. If the total number of points of intersection
of diagonals interior to the polygon be 70, then number of diagonals of polygon is :
(A) 8 (B) 20 (C) 28 (D) None

282. The coefficient of al® b7 ¢3 in the expansion of (bc + ca + ab)10 is

(A) 30 (B) 60 (C) 120 (D) 240
283. If (1 +x+x?)"=a;+a;x+ax?...... + a,,x?". Then value of aj + a5 + a¢ ....... is equal to
(A) 30 (B) 3n+1 (C) 3n-! (D) None of these
10 nC
r.—r .
284. The value of nc is equal to
r=1 r-1
(A) 5(2n -9) (B) 10n (©)9(n-4) (D) None

285. If two events A and B are such that P(A) > 0 and P(B) = 1, then p(A / B) is equal to

1-P(A UB) P(A)

(A) 1 - P (A/B) (B)1-P(A/B) ©) ~p@) (®) p®)

286. Two numbers x and y are chosen at random from the set {1, 2, 3,....,30}. The probability
that x2 — y2 is divisible by 3 is
(A) 3/29 (B) 4/29 (C)5/29 (D) none of these

287. Consider f(x) = x3 + ax2 + bx + c. parameters a, b, c, are chosen, respectively, by throwing

a die three times. Then the probability that f(x) is an increasing function is
(A) 5/36 (B) 8/36 (C) 4/9 (D) 1/3

288. Number of solutions of the equation |z|2 + 7Z = O is/are
(A) 1 (B) 2 (C) 4 (D)6

289. (1+)8+(1-i)°=

(A) 15; (B) -15; () 15 (D)0
290. If1, o, ®?,.... o1 are n, nth roots of unity, then the value of (9 - ©) (9 - ®?).....(9 - 0"1)
will be
9" _1 9" +1
(A)n (B)O (©) (D) 5
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291.

292,

293.

294.

295,

296.

297.

298.

299.

300.

301.

302.

The number of non-negative integral solutions to the system of equations
X+y+z+u+t=20andx+y+z=>5is-
(A) 336 (B) 346 (C) 246 (D) None of these

If 'n’ objects are arranged in a row, then number of ways of selecting three of these objects,
so that no two of them are next to each other is :
(A) n=3C, (B) "3C, (C) n2C, (D) None

The sum of 20 terms of a series of which every even term is 2 times the term before it, and
every odd term is 3 times the term before it, the first term being unity is

(A) (;) (610 - 1) (B) (;) (610 - 1) (C) @J (610 - 1) (D) none of these

A fair coin is tossed 100 times. The probability of getting tails 1, 3, ..... 49 times is
(A) 1/2 (B) 1/4 (C) 1/8 (D) 1/16

A six-faced fair dice is thrown until 1 comes. Then the probability that 1 comes in even
number of trials is
(A) 5/11 (B) 5/6 (C)6/11 (D) 1/6

LetA={2,3,4,5})andletR ={(2, 2), (3, 3), (4,4), (5,5), (2,3),(3,2),(3,5), (5 3)} be
arelationin A. Then R is

(A) reflexive and transitive (B) reflexive and symmetric

(C) reflexive and antisymmetric (D) None of the above

If the heights of 5 persons are 144 cm, 153cm, 150 cm, 158 cm and 155 cm
respectively, then mean height is-

(A) 150 cm (B) 151 cm (C) 152 cm (D) None of these

Arithmetic mean of the following frequency distribution :

X : 4 7 10 13 16 19
f 7 10 15 20 25 30 is -
(A) 13.6 (B) 13.8 (C) 14.0 (D) None of these

If p and g are two statements. Then negation of compound statement (~ p v q) is
(A)~p Aq (B)p vaq (C)p A ~q (D) None

Negation of statement : if we control population growth we prosper, is
(A) if we do not control population growth, we prosper

(B) if we control population, we do not prosper

(C) we control population and we do not prosper

(D) we do not control population, but we prosper

If aset A ={a, b, c} then the number of subsets of the set A is
(A) 3 (B) 6 (C)8 (D)9

The weighted mean of first n natural number if their weight are the same as the
number is-

2n+1
w (B) n7+1 (© n3+ (D) None of these

(A)
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303. The mean income of a group of persons is Rs.400. Another group of persons has mean
income Rs.480. If the mean income of all the persons in the two groups together is
Rs.430, then ratio of the number of persons in the groups:

(A) % (B) % (o)) % (D) None of these

304. If p = g can also be written as
(A)p=~q (B)~pvgq (C)~p=~q (D) none

305. Ifp = (~p v q) is false, the truth values of p and g are respectively.
(AT, F B)T, T COFT (D)F F

306. The value of n {P[P(¢)]} is equal to
(A)O (B) 2 ()3 (D) 4

307. The mean of a set of number is x if each number is increased by A, then mean of the
new set is-

(A) % (B) x+ A (C) » x (D) None of these

308. Mean of 25 observations was found to be 78.4. But later on it was found that 96
was misread 69. The correct mean is

(A) 79.24 (B) 79.48 (C) 80.10 (D) None of these

309. Ifp, q, r are simple statement. Then (p A Q) A (Q A r)is true. Then
(A) p, g, rare all false (B) p, g are true and r is false
(C) p, q, r are all true (D) p is true and g and r are false

310. If p, q, r are simple statement with truth values T, F, T then truth values of

(vpv g A~r=pis
(A) True (B) False (C) True if ris false (D) None

311, IfA={x:x=2n+1,neZandB={x:x=2n,neZ}, thenAUBis

(A) set of natural nhumbers (B) set of irrational numbers
(C) set of integers (D) none of these
312. If X is the mean of xy, X5,....,X, then mean of x; + a, x, + a, ..... Xpt+ a where a is
any number positive or negative is-
(A) X + a (B) X (C) ax (D) None of these

313. Mean wage from the following data
Wage (In Rs.) 800 820 860 900 920 980 1000
No. of workers 7 14 19 25 20 10 5 is
(A) Rs.889 (B) Rs. 890.4 (C) Rs.891.2 (D) None of these

314. Negation of ' 3 is an odd number and 7 is a rational number is -
(A) 3 is not an odd number and 7 is not a rational number
(B) 3 is an odd number or 7 is a rational number
(C) 3 is an odd number or 7 is not a rational number
(D) 3 is not an odd number or 7 is not a rational number.
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315.

316.

317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

The negation of statement (~ p v q) A (~p A ~Q) is -
(A) (p v ~q) A (pva) (B) (p A~ ~q) v (p v Qq)
(C) (~p v a) v (~vp A ~q) (D) (P A~ ~q) A (p v Q)

IfA={x:x=3n,neZ}yandB={x:x=4n,ne Z}thenAnBis
(A){x:x=n,neZ} B){x:x=n/2,neZ}
(O x:x=n-1,neZy(D){x:x=12n,ne Z}

The geometric mean of numbers 7, 72, 73,.....,7" is-

(A) 77 (B) 7"/2 © .2 (D) None of these

Harmonic mean of 2, 4, 5 is.....
(A) 4.21 (B) 3.16 (C) 2.98 (D) None of these

The negation of statement (p A q) v (@ v ~r)
(A) (P~ Q) v (~q v ~r) (B) (~p A ~a) A (~q A T)
(C) (~vp v ~q) A (~q A T) (D) None of these

The statement (p A ~q) vp is logically equivalent to -
(A) p (B) ~p (C) q (D) ~q

If A and B be two sets containing 3 and 6 elements respectively, what can be the minimum
number of elementsin A U B?

(A) 3 (B) 6 ©9 (D) 10
The number of runs scored by 11 players of a cricket team of school are 5, 19, 42,

11, 50, 30, 21, 0, 52, 36, 27. The median is-
(A) 21 (B) 27 (C) 30 (D) None of these

The median for the following frequency distribution :

X : 1 2 3 4 5 6 7 8 9
f 8 10 11 16 20 25 15 9 6 is :
(A) 4 (B) 5 (C) 6 (D) None of these

If (p A~ q) v(q Ar) is true and. g and r both true then p is -
(A) True (B) False (C) may be true or false (D) none

Negation of the statement If a number is prime then it is odd’ is.
(A) A number is not prime but odd. (B) A number is prime and it is not odd.
(C) A number is neither primes nor odd. (D) None of these

If the number of elements in A is m and number of element in B is n then the nhumber of
elements in the power set of A x B is

(A) 2" (B) 2" (c) 2™ (D) none of these

Median from the following distribution

Class 5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45
frequency 5 6 15 10 5 4 2 2 is
(A) 19.0 (B) 19.2 (C) 19.3 "(D) 19.5

® : 0744-2209671, 08003899588 | url : www.motioniitjee.com,CJ :info@motioniitjee.com



328. Mode of the data 3, 2, 5, 2, 3, 5,6, 6,5, 3,5 2,5 is-
(A) 6 (B) 4 (C) 5 (D) 3

329. If p, q, r are substatements with truth values. T, T, F then the Statement
r-(m A ~q) v (~q A ~r) will be
(A) True (B) False
(C) may be true or false (D) None of these

330. The Negation of the statement (p A q) —» r is -
(A) (vpv~q) > (B) (vpaA~@) avr (C) (PAQ) avr (D) (~p v ~q) A
r

331. LetAand B be two non-empty sets having elements in common, then A x Band B x A have
elements in common, is

(A) n (Byn-1 (®)) n’ (D) none of these

332. If the value of mode and mean is 60 and 66 respectively, then the value of median is-
(A) 60 (B) 64 (C) 68 (D) None of these

333. The mean deviation about median from the following data :
340, 150, 210, 240, 300, 310, 320, is
(A) 52.4 (B) 52.5 (C) 52.8 (D) None of these

334. If p is any statement, t is tautology & c is a contradiction, then which of following
is not correct-

(A)pv (~p)=c B)pvt =t Cpat=p (D)pac=c

335. (~p v q) is logically equal to -
(A) p—q (B) g —>p (C) ~ (> q) (D) ~ (qa - p)

336. LetR be the relation on the set N of natural numbers defined by
R:{(X,y)}:x+3y=12 x e N,y e N} then domain of R
(A) {1, 2, 3} (B) {2, 3, 5} (C) {9, 6, 3} (D) none of these

337. Mean deviation about mean from the following data :

X; 3 9 17 23 27
f; 8 10 12 9 5 s -
(A) 7.15 (B) 7.09 (C) 8.05 (D) None of these

338. Marks of 5 students of a tutorial group are 8, 12, 13, 15, 22 then variance is:

(A) 21 (B) 21.2 (C) 21.4 (D) None of these
339. The statement p < q is equal to -

(A) (~p v aq) v (pva) (B) (P ~q) v (vp A ~Qq)

(C) (~p v @) A (pv ~ q) @) (pAra)v(pva

340. The statement (p A q) & ~p is a
(A) Tautology (B) contradiction
(C) Neither tautology nor contradiction (D) None of these
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341.

342.

343.

344.

345.

Let A be the set of first ten natural numbers and let R be a relation on A defined by
(X,y) eRex+2y=10i.e, R={(x,y) : xe A,y e Aand x + 2y=10%}. Then domains of R~!

(A) {2, 4, 6, 8} (B) {4, 3,2, 1} (O {1, 2,4} (D) none of these

Variance of the data given below

size of item 3.5 4.5 5.5 6.5 7.5 8.5 9.5
frequency 3 7 22 60 85 32 8 is-
(A) 1.29 (B) 2.19 (C) 1.32 (D) None of these

If the mean and variance of a variate X having a binomial distribution are 6 and 4
respectively. then the number of values of the variate in the distribution is

(A) 10 (B) 12 (C) 16 (C) 18

The statement p - p v gqis a -
(A) Tautology (B) Contradiction
(C) Neither tautology nor contradiction (D) None of these

The statement (p - ~q) < (p A~ q) is a -
(A) Tautology (B) Contradiction
(C) Neither tautology nor contradiction (D) None of these

Questions based on statements (Q. 346 - 360)

Each of the questions given below consist of Statement - I and Statement - II. Use the

following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct

explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct

explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

346.

347.

348.

Statement-I : If roots of the equation x2 - bx + ¢ = 0 are two consecutive integers, then
b2 -4ac =1

Statement-II : If a,b,c are odd integer then the roots of the equation
4abc x2 + (b% - 4ac)x - b = 0 are real and distinct.

15 5 3
Statement-I : If x2 + 9y2 + 2522 = xyz (? +V+ ;J , then x,y,z are in H.P.

Statement-II: If ai + a§+ ....... + ai =0,thena, =a,=a;=.....=a,=0

Statement-I : The number of zeroes at the end of 100! is 24.

n n n n
Statement-II: The exponent of prime'p’inn!is {E} + L—z} + {—3} ..... +{—r}

where r is a natural number such that p"<n < pr*!
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349.

350.

351.

352.

353.

354.

355.

356.

357.

358.

359.

360.

n

Y1
Statement-I: Sl C, x

1
= e LA +x)m-1]

n

e n+1
Statement-II: Z L. 2
r=0

r+1 =~ hi1

Statement-1I : If all real values of x obtained from the equation 4 -(a-3)2x+ (a-4)=0
are non-positive, then a € (4, 5].

Statement-II: If ax? + bx + c is hon-positive for all real values of x, then b? - 4ac must be
negative or zero and ‘a’ mst be negative.

Statement-1:Ifarg(z,z,) = 2r, then both z, and z, are purely real (z, and z, have principal arguments).
Statement-II : Principal argument of complex number and between -r and .

Ifz, #-2z,and |z, + z,| = [(1/z,) + (1/z,)] then
Statement-1:z, z,is unimodular.
Statement-1I1: z and z, both are unimodular.

Statement-1I: If an infinite G.P. has 2" term x and its sum is 4, then x belongs to (-8, 1).
Statement-II : Sum of an infinite G.P. is finite if for its common ratior, 0 < | r | < 1.

Statement-I: 1%+ 2%+ ........ + 100%° is divisible by 10100.
Statement-II: a" + b"is divisible by a + b if nis odd.

Statement-I : When number of ways of arranging 21 objects of which r objects are identical
of one type and remaining are identical of second type is maximum, then maximum value of
13C is 78.

Statement-II: ?>"*!C is maximumwhenr=n.

Statement-I : Number of ways of selecting 10 objects from 42 objects of which, 21 objects
are identical and remaiing objects are distinct is 22°.
Statement-II: “°C  + “C, + “C, + ....... + 42C,, = 2%,

Statement-1I : Greatest term in the expansion of (1 + x)*?, when x = 11/10is 7.
Statement-II : 7™ term in the expansion of (1 + x)!? has the factor *2C, which is greatest
value of 2C .

Statement-I: If A, B and C are the angles of a triangle and

1 1 1
1+sinA 1+sinB 1+sinC

sinA +sin? A sinB +sin?B sinC +sin?C

=0, then triangle may not be equilateral.

Statement-II : If any two rows of a determinant are the same, then the value of that
determinantis zero.

4 0 4 133
T:A=12 3 2 1-1(1 4 3 -1 i
Statement-I: A 151 B 132 . Then (AB)-! does not exist.

Statement-II: Since |A| =0, (AB)! = B-!A-!is meaningless.

Four numbers are chosen at random (without replacement) from the set {1, 2, 3, ..... , 20%}.
Statement-1:

1
The probability that the chosen numbers when arranged in some order will form an AP is 35"
Statement - 2:
If the four chosen numbers form an AP, then the set of all possible values of common
difference is

{+1,£2,+3,+4,+5}
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-~ CO-ORDINATE

.  GEOMETRY

L
EXERCISE
361. Theimage of P(a, b) ony = —=x is Q and the image of Q on the line y = x is R. Then the mid
point of Ris
a+b b+a
(A)(a+b,b+a) (B) 5 "5 (C)(a-b,b-a) (D) (0, 0)
362. Theline 3x -4y + 7 = 0 is rotated through an angle % in the clockwise direction about the
point (-1, 1). The equation of the line in its new position is
(A)7y +x-6=0 (B)7y-x-6=0 (CO)7y+x+6=0 (D)7y-x+6=0
363. Areaofthe parallelogram formed by the linesy =mx, y=mx+ 1,y =nxandy = nx + 1 equals
A Im+n]| 2 1
( )(m—n)z (B)|m+n| (C)|m+n| (D)|m—n|
364. If5a+ 4b + 20c = t, then the value of t for which the line ax + by + ¢ - 1 = 0 always passes
through a fixed point is
(A)O (B) 20 (C) 30 (D) none of these
365. The point A (2, 1) is translated parallel to the line x — y = 3 by a distance 4 units. If the new
position A’ is in third quadrant, then the coordinates of A’ are
(A)(2+242,1+242) (B) (-2 + +2,-1-242)
(C)(2-242,1-242) (D) none of these
366. If the tangent at the point P on the circle x2 + y2 + 6x + 6y = 2 meets the straight line
5x -2y + 6 = 0 at a point Q on the y-axis, then the length of PQ is
(A) 4 (B) 245 (©)5 (D)345
367. Thelines 2x — 3y = 5 and 3x — 4y = 7 are the diameters of a circle of area 154 sq unit. The
equation of this circle is (r = 22/7)
(A) X2 + y2 4+ 2x -2y = 62 (B) X2 + y2 + 2x - 2y = 47
(C) X2+ y2-2x + 2y =47 (D) x2 4+ y2-2x+ 2y =62
368.

The range of values of ‘a’ such that the angle 6 between the pair of tangents drawn from

(a, 0) to the circle x2 + y2 = 1 satisfies g <0<mis

(A) (1, 2) (B) (1, ¥2) (©) (-v2,-1) (D) (-2, -1)u (1, V2)
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369.

370.

371.

372.

373.

374.

375.

376.

377.

378.

The locus of a point such that the tangents drawn from it to the circle x2 + y2 - 6x - 8y = 0
are perpendicular to each other is

(A)x2+y2-6x-8y-25=0 (Byx2+y2+6x-8y-5=0
(C)x2+y2-6x+8y-5=0 (D)x2+y2-6x-8y+25=0

The locus of the point ({/(3h+2), +/3k ). If (h, k) lieson x + y = 1 is

(A) a pair of straight lines (B) a circle
(C) a parabola (D) an ellipse

The shortest distance between the parabolas y2 = 4x and y2 = 2x - 6 is

(A) 2 (B) 5 (C) 3 (D) none of these

A parabola is drawn with focus at (3, 4) and vertex at the focus of the parabola
y2 - 12x - 4y + 4 = 0. The equation of the parabola is

(A)x2-6x-8y +25=0 (B)y2-8x-6y +25=0
(C)x2-6x+8y-25=0 (D)x2+6x-8y-25=0

Two perpendicular tangents PA and PB are drawn to y2 = 4ax, minimum length of AB is equal
to
(A) a (B) 4a (C) 8a (D) 2a

The locus of the points of trisection of the double ordinates of the parabola y? = 4ax is
(A) y2 = ax (B) 9y2 = 4ax (C) 9y2 =ax (D) y2 = 9ax

If the liney - \/§x + 3 = 0 cuts the parabola y2 = x + 2 at A and B, then PA. PB is equal to
[where P = (/3, 0)]

= © X3 (D) 203+2)

( 2 3

A) @ (B)

The point, at shortest distance from the line x + y = 7 and lying on an ellipse x2 + 2y2 = 6, has
coordinates

1
W22 (B0 3E) (©) (2, 1) (D) (‘E'ﬁJ
The length of the common chord of the ellipse (x _91)2 + (y _42)2 = 1 and the circle
(x-1)2+(y-2)2=1is
(A) zero (B) one (C) three (D) eight

2 2
X

The eccentricity of an ellipse —+ Z—z = 1 whose latusrectum is half of its minor axis is
a

(A) % (B) \/% (© g (D) none of these
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379.

380.

381.

382.

383.

384.

385.

386.

387.

388.

389.

2 2
X

The locus of midpoints of a focal chord of the ellipse — +—Z2 =1 s
a

2 2 2 2
X X

(A)—2+Z—2=e—ax (B)‘_j—z—y—=e—aX (C) x> + y2 = a2 + b?(D) none of these
a

An ellipse slides between two perpendicular straight lines. Then the locus of its centre is a/an

(A) parabola (B) ellipse (C) hyperbola (D) circle
x2 ¥ x2 y? 1
If the foci of the ellipse 55 + b2 = 1 and the hyperbola 147 " 81 =55 coincide, then the
value of b2 is
(A) 3 (B) 16 ©9 (D) 12

If (a - 2) X2 + ay? = 4 represents rectangular hyperbola, then a equals
(A)O (B) 2 (1 (D)3

The eccentricity of the hyperbola whose asymptotesare 3x + 4y =2and4x -3y +5=0is
(A) 1 (B) 2 C) V2 (D) none of these

The equation of the hyperbola whose foci are (6, 5), (-4, 5) and eccentricity 5/4 is

(x-1?  (y-57° _ x>yt
T g =1 (B) 1g ~g =1

) =D | (y-5P

=1 (D) none of these
16 9

Area of the triangle formed by the lines x -y = 0, x + y = 0 and any tangent to the hyperbola
x2-y2=a?is

(A) lal (8) 7 Ial () a2 ©) L

-1 1
The coordinates of a point on the line X2 _ ¥+

> = = z at a distance 4./14 from the point

(1, -1, 0) nearer the origin are
(A) (91 _131 4) (B) (8\/ﬁl _121 _1) (C) (_Sﬂl 121 1) (D) (_71 111 _4)

The distance of the point A(-2, 3, 1) from the line PQ through P(-3, 5, 2) which make equal
angles with the axes is

2 14 16 5
A 75 (®) 35 © 5 (®) 3

The line joining the points (1, 1, 2) and (3, -2, 1) meets the plane 3x + 2y + z = 6 at the point

The point equidistant from the points (a, 0, 0), (0, b, 0), (0, 0, c) and (0, 0, 0) is

abc ab c
3’3’3 a,pc S5y none of these
(A) [3 3 3) (B) (a, b, ) (©) [2 > 2) (D) f th
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390. The intercepts made on the axes by the plane which bisects the line joining the points
(1, 2, 3) and (-3, 4, 5) at right angles are

391. A ray of light coming from the point (1, 2) is reflected at a point A on the x-axis and then
passes through the point (5, 3). The coordinates of the point A are

13 5
(A) [?,oJ (B) (E,Oj (C) (-7, 0) (D) none of these

392. Theorthocentre of the triangle formed by the linesx +y =1,2x+3y=6and4x-y+4=0
liesin
(A) I quadrant (B) IT Quadrant (C) III Quadrant (D) IV Quadrant

393. 1In A ABC if orthocentre be (1, 2) and circumcentre be (0, 0), then centroid of AABC is
(A) (1/2, 2/3) (B) (1/3, 2/3) (©) (2/3, 1) (D) none of these

394. If the point (a, a) fall between the lines |[x + y| = 2, then

(A) la] =2 (B) lal = 1 (C) lal <1 (D) laf < %

395. Iff(x+vy)=f(x)f(y), v X,y e Rand f(1) = 2,then area enclosed by 3 [x| + 2 |y| <8 s

(A) f(4) sq unit (B) (%) f(6) sq unit (C) % f(6) sq unit (D) % f(5) sq unit

396. The four points of intersection of the lines (2x -y + 1) (x — 2y + 3) = 0 with the axes lie on
a circle whose centre is at the point
(A) (=7/4, 5/4) (B) (3/4, 5/4) (C) (9/4, 5/4) (D) (0, 5/4)

397. Originis a limiting point of a coaxial system of which x2 + y2 - 6x - 8y + 1 = 0 is a member.
The other limiting pointis

3 X 3 _4 4 3
A=) ®(xs ©lms o

398. The shortest distance from the point (2, -7) to the circle x2 + y2 - 14x — 10y - 151 =0 is
(A) 1 (B) 2 )3 (D) 4

399. The equation of the image of the circle (x - 3)2 + (y - 2)2 = 1 by the mirrorx + y = 19 is
(A) (x-14)2 + (y-13)2=1 (B) (x —15)2+ (y-14)2=1
(C)(x-16)2+ (y-15)2=1 (D) (x-17)2+(y-16)2=1

400. The locus of centre of a circle which touches externally the circle x2 + y2-6x - 6y + 14 =0
and also touch the y-axis is given by the equation

(A)x2-6x-10y +14=0 (Byx2-10x-6y + 14=0
(C)y2-6x-10y+14=0 (D)y2-10x-6y+14=0

401. If tangents at A and B on the parabola y2 = 4ax intersect at point C, then ordinates of A, C
and B are

(A) alwaysin AP (B) alwaysin GP (C) always in HP (D) none of these
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402.

403.

404.

405.

406.

407.

408.

4009.

410.

411.

412,

413.

414.

Let P be any point on the parabola y? = 4ax whose focus is S. If normal at P meet x-axis at Q.
Then A PSQ is always
(A) isosceles (B) equilateral (C) right angled (D) None of these

The vertex of the parabola whose focus is (-1, 1) and directrix is4x + 3y - 24 =0 is
(A) (0, 3/2) (B) (0, 5/2) (C) (1, 3/2) (D) (1/5/2)

The equation of the line touching both the parabolas y2 = 4x and x2 = -32y is
(A)x+2y+4=0 (B)2x+y-4=0 (C)x-2y-4=0 (D)x-2y+4=0

The locus of point of intersection of tangents to the parabolas y2 = 4 (x + 1) and
y2 = 8 (x + 2) which are perpendicular to each other is
(A)x+7=0 B)yx-y=4 (COx+3=0 (D)y-x=12

AB is a diameter of x2 + 9y2 = 25, The eccentric angle of A is n/6, then the eccentric angle of
Bis
(A) 5n/6 (B) -5n/6 (C) -2n/3 (D) none of these

The equation of the common tangent touching the circle (x — 3)2 + y2 = 9 and parabola
y2 = 4x above the x-axis is

(A) y3y=3x+1 (B)y3y=-(x+3) (C) y3y=x+3 (D) y3y=-(3x+1)

The tangent drawn at any point P to the parabola y? = 4ax meets the directrix at the point K,
then the angle which KP subtends at its focus is

(A) 300 (B) 45° (C) 600 (D) 90°
Sides of an equilateral A ABC touch the parabola y2 = 4ax then the points A, B and C lie on
(A) y2 = (x + a)2 + 4ax (B) y2 = 3(x +a)2 + ax
(C) y2 = 3(x + a)? + 4ax (D) y2 = (x + a)? + ax
The common tangent of the parabolas y2 = 4x and x2 = - 8y is
(A)y=x+2 B)y=x-2 (Qy=2x+3 (D) None of these
If a triangle is inscribed in a rectagular hyperbola, its orthocentre lies
(A) inside the curve (B) outside the curve (C) on the curve (D) none of these
2 y2
Tangents drawn from a point on the circle x2 + y2 = 9 to the hyperbola 2% " 18 = 1, then

tangents are at angle
(A) n/4 (B) n/2 (C) n/3 (D) 2n/3

A ray emanating from the point (5, 0) is incident on the hyperbola 9x2 - 16y2 = 144 at the
point P with abscissa 8, then the equation of the reflected ray after first reflection is (P lies
in first quadrant)

(A) Bx ~y+7=0 (B)343x - 13y + 15,3 =0

(C)343x +13y-15/3 =0z (D) V3x +y-14=0

The symmetric form of the equations of thelinex +y-z=1,2x-3y+z=2is
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423.

x_y_z-1 x-1_y_z XxX_yY_2z2
(5)2‘3‘ 5 (©) 2 3 5 (D)3_2‘5

XxX_Y_z2
(A)2_3 5

The equation of the line passing through the point (1, 1, -1) and perpendicular to the plane
X-2y-3z=7is

x-1 y-1 z+1 x-1 y-1 z+1
A =7 =75 =73 B) =3 =3 =3
x-1 y-1 z+1
(© T =5 T 3 (D) none of these

The projections of a line on the axes are, 9, 12 and 8. The length of the line is
(A) 7 (B) 17 (©) 21 (D) 25

The three planes 4y + 6z =5; 2x + 3y + 5z =5; 6x + 5y + 9z = 10.

(A) meet in a point (B) have a linein common
(C) form a triangular prism (D) none of these

. . x+1 y-2 z+1 . .
The foot of the perpendicular from P(1, 0, 2) to the line 3 =5 - 3 is the point

1 1 3
(A) (11 21 _3) (B) 5’ ’_E (C) (21 41 _6) (D) (21 31 6)
o . Xx-3 y-2 z-1 X-2 y+3  z+1.

The plane containing the two lines 1 -2 - 5 and T T4 - 3 is

11X + my + nz = 28, where
(Am=-1,n=3 (B)m=1,n=-3 Cm=-1,n=-3 (D)m=1,n=3

The projection of the line X_—+1 = % X Z;
intersection of this plane with the plane
(A)2x+y+2=0 B)3Xx+y-z=2 (C) 2x - 3y + 8z = 3 (D) none of these

1 on the plane x — 2y + z = 6 is the line of

If|a| =2and |p| =3and a.b =0, then ((Gx(ax(ax(axb))) is equal to

(A) 48b (B) -48b (C) 483 (D) -483

Let 3, b, ¢ be three unit vectors such that 33 + 4b + 5¢ = 0. Then which of the following
Statements is true ?

(A) 3 is parallel to b (B) 3 is perpendicular to b

(C) 3 is neither parallel nor perpendicularto b (D) none of these

Given three vectors 3 =67 -3j, p =2 -6jand ¢ =-2] +21j suchthat g=3 + p+¢.
Then the resolutionof the vector g into components with respect to 3 and p is given by

(A) 33 - 2p (B) 23 - 3p (C)3p - 23 (D) none of these
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429,

430.

431.

432.

433.

434,

If 3, b, ¢ are unit vectorsthen |3 - pl|2+ |p — ¢|2+ | & - 3|? does not exceed
(A) 4 (B)9S ()8 (D)6

If unit vector ¢ makes an angle = with § + j, then minimum and maximum values of

wla

(7 % j).c respectively are

(A) O, g (B) —g, g (©) -1, g (D) none of these

Ifthelinesx+ay+a=0,bx+y+b=0andcx+cy+1=0(a,b,cbeingdistinct= 1) are
concurrent, then the value of 3 a + b <

1 tbrtcs
(A) -1 (B)O 1 (D) none of these

The equation of a line through the point (1, 2) whose distance from the point (3, 1) has the
greatest possible value is
(A)y =x (B)y = 2x (C)y=-2x (D) y=-x

If (-6, -4), (3, 5), (-2, 1) are the vertices of a parallelogram, then remaining vertex cannot
be
(A) (0, -1) (B) (-1, 0) (C) (-11, -8) (D) (7, 10)

Length of the median from B on AC where, A (-1, 3)B (1, -1),C (5, 1) is
(A) J18 (B) V10 © 23 (D) 4

The incentre of the triangle formed by the linesx =0, y =0 and 3x + 4y = 12 is at
11 1 1 1 1
(A) 13735 (B) (1, 1) (OREEY (D) {35

Centre of the circle whose radius is 3 and which touches internally the circle
X2 + y2 - 4x - 6y — 12 = 0 at the point (-1, -1) is

7 -4 4 7 3 4 7 3
Wi el) eBY el

The tangent at (1, 7) to the curve x2 = y — 6 touches the circle x2 + y2 + 16x + 12y + c =0
at
(A) (6, 7) (B) (-6, 7) (C) (6, -7) (D) (-6, -7)

The locus of a point which moves so that the ratio of the length of the tangents to the
circlesx2+y2+4x+3=0andx2+y2-6x+5=0is2:3is
(A)5x2+5y2+60x-7=0 (B)5x2 + 5y2-60x-7=0
(C)5x2+5y2+60x+7=0 (D) 5x2 + 5y2+ 60x + 12=0

The set of values of ‘c’ so that the equations y = |[x]| + c and x2 + y2 - 8|x| - 9 = 0 have no
solution, is
(A) (-, =3) U (3, ») (B) (=3, 3)

(C) (=, 5\2) v (542, %) (D) (542 -4, =)
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441.

442,

443.

444,

445.

446.

PQ is any focal chord of the parabola y? = 32x. The length of PQ can never be less than
(A) 40 (B) 45 (C) 32 (D) 48

If (a2, o — 2) be a point interior to the region of the parabola y2 = 2x bounded by the chord
joining the points (2, 2) and (8, -4), then a belongs to the interval

(A) (F2+242,2) (B)(-2+2.2,%) (C)(-2-242,») (D) none of these

If the normal to the parabola y2 = 4ax at the point (at?, 2at) cuts the parabola again at
(aT?, 2aT), then

(A)-2<T<2 (B) T € (-o, -8) U (8, »)

(C)T2< 8 (D) T2>8

If tangents at extremities of a focal chord AB of the parabola y2 = 4ax intersect at a point
C, then £ ACB is equal to

O (B) 3 © 5 (D) ¢

The area of the quadrilateral formed by the tangents at the end points of latusrectum to the

2 2
ellipse X Y =1
9 5
(A) 27/4 sq unit (B) 9 sq unit (C) 27/2 sq unit (D) 27 sq unit

16 .
If the tangent at the point (4(3054’/ ESH’HPJ to the ellipse 16x2 + 11y2 = 256 is also a

tangent to the circle x2 + y2 - 2x = 15, then the value of ¢ is
(A) £ n/2 (B) £ n/4 (C) £ /3 (D) £ n/6

If roots of quadratic equation ax? + 2bx + ¢ = 0 are not real, then
ax? + 2bxy + cy? + dx + ey+ f=0 represents a/an
(A) ellipse (B) circle (C) parabola (D) hyperbola

The distance between the foci of the hyperbola x2 - 3y2 -4x -6y - 11 =0 is
(A) 4 (B) 6 (O) 10 (D)8

Equation of the rectangular hyperbola whose focus is (1, —1) and the corresponding directrix
X-y+1=0is

(A) x2-y2=1 (B)xy=1

(C)2xy -4x+4y+1=0 (D)2xy +4x-4y-1=0

If the liney - \/§x + 3 = 0 cuts the parabola y2 = x + 2 at A and B, then PA. PB is equal to
[where P = (,/3, 0)]

42-43) ) H3 0y 243+2)

( 3 2 3

A) @ (B)

The point (-2m, m + 1) is an interior point of the smaller region bounded by the circle
x2 + y2 = 4 and the parabola y2 = 4x. Then m belongs to the interval

(A)-5-2/6 <m<1 (B)0<m< 4
(C)—1<m<% (D)-1<m<-5+2.6
Vectors 3 and p are inclined at an angle 6 = 120°. If |[3] = 1, |p| = 2, then
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452,

453.

454.

455,

456.

457.

{(a +3p) x (33 - p)}?isequal to
(A) 225 (B) 275 (C) 325 (D) 300

If|3] =3, |pl=4and |3+ pl|l =5, then |3 - p]| is equal to

(A) 3 (B) 4 (©)5 (D)6
for non-zero vectros 3, b, ¢ 1(&@ X p) - ¢l =13l Ipl |¢| holds iff
(A)a.b=0,p.¢ =0 (B)b.¢=0,¢.a=0

(C©)¢c.a=0,a.p=0 (D)a.p=b-c=c¢.a=0

Ifza=37+j+k, b=4; +3j+4;,and ¢ =7 +aj + B arelinear dependent vectros

and |¢| = 3, then
(A)a=1,p=-1 Bla=1,pg=%x1 (Ca=-1,p=%£1 (D)a=+1,p=1

If 3, p and ¢ areunit coplanar vectors, then the scalar triple product [23-p 2 p-¢
is equal to

(A) 0 (B) 1 (C) -3 (D) V3

(el
Ql
—

(F-DGFx )+ F-F % §)+(FR)F x g)is equal to
(A) 3¢ (B) ¢ o (D) none of these

leta =27+ j-2gandp =7 + j.If ¢ isavectorsuchthat 3.¢ =|¢l, ¢ - al=22
and the angle between 3 x p and ¢ is 309, then |[(3 X p) X ¢ | is equal to

2 3
(A) 3 (B) 5 (C)2 (D)3
3 2
Let 3 and p are two vectors making angles 6 with each other, then unit vectors along

bisector of 3 and p is

I N P a+b
+b a+b a+b
+ t—— +]x . ¢
(B) 5 os0 (© *5c0s0/2 (PY*1a+b
Let a,b,¢ be three vectors suchthat a #0and a X b =2a X ¢, |a| = |¢]| =1,
Ib]=4and |b x ¢| = /15, if b =2 ¢ = ra. Then A equals
(A)1 (B)-1 (€)2 (D) -4

Let a, b and ¢ be three non-zero and non-coplanar vectros and p, g and ¢ be three
vectors givenby p =a +b -2¢,G=3a-2b+candf = a -4b + 2¢. If the volume
of the parallelopiped determined by a, b and ¢ is V, and that of the parallelopiped deter-
mined by p, g and ¢ is V, then V, : V, is equal to

(A)3:1 (B)7:1 (C)11:1 (D)15:1

The line joining the points 6a - 4b - 5¢, -4¢ and the line joining the points
-3a-2b-3¢, a +2b - 5¢ intersect at
(A) 2¢ (B) -4c¢ (C) 8c (D) none of these

A vector a = (X, y, z) makes an obtuse angle with y-axis, equal angles with b = (y, -2z, 3x)
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463.

464.

465.

466.

467.

468.

and ¢ =(2z, 3x, —y) and a is perpendicularto 4 = (1, -1, 2) if |[a| = 2, then vector a is
(A) (1, 2, 3) (B) (2, -2, =-2) O (-1, 2,4 (D) none of these

The position vectors a,b,¢ and d of four points A, B, C and D on a plane are such that

(a-d).(b-¢)=(b-4d).(¢ -a)=0, thenthe point D is
(A) centroid of A ABC (B) orthocentre of A ABC
(C) circumcentre of A ABC (D) none of these

Image of the point P with position vector 7i - j + 2k in the line whose vector equation is
3 =91 +5] +5k +A(i + 3] + 5k) has the position vector
(A) -9i + 5] + 2k (B)9i + 5] - 2k (C)9i -5j - 2k (D) 97 + 5] + 2k

Vectors 3, - 55 and ,, + , are mutually perpendicular. If ; + 45 and , - , are also

mutually perpendicular, then the cosine of the angle between Z and Z is -

9 0 1 1
A $7as ®) 37a © %7 ®) 623

If 3a + 2b + 6¢ = 0, then family of straight lines ax + by + ¢ = 0 passes through a fixed point
whose coordinates are given by
(A) (1/2,1/3) (B) (2, 3) (©) (3, 2) (D) (1/3, 1/2)

Equation of a straight line passing through the point of intersection of x - y + 1 = 0 and
3x + y -5 =0 are perpendicular to one of them is
(A)x+y+3=0 (B)x+y-3=0 (CO)x-3y-5=0 (D)x+3y+5=0

The points (p + 1,1), (2p + 1,3) and (2p + 2, 2p) are collinear, if
1
(A)p=-1 (B)p=1/2 (Cp=2 Dp=-3

If m, and m, are the roots of the equation x? + (\/5 +2)x + (\/5 —1) = 0and if area of the

triangle formed by the linesy = m; x, y = m, x, and y = cis (a + b) c?, then the value of 2008
(a2 + b2) must be

(A) 5050 (B) 2255 (C) 5522 (D) none of these
Ifthelinesx =a + m,y =-2andy = mx are concurrent, the least value of |a] is :
(A)O (B) V2 (C) 2,2 (D) none of these
1 1
A focal chord of y2 = 4ax meets in P and Q. If S is the focus, then Sp + 5 is equal to
1 2 4
(A) 5 () < © 5 (D) none

x2 Y2

T taa) ™ #a2_5)
function, then

(A)a e (o, 1) (B)a e (5 ») (C)ae(1,4) (D)ae(-1,5)

represents an ellipse with major axis as y-axis and f is a decreasing

The set of positive value of m for which a line with slope m is a comon tangent to ellipse

x2 2
— +b— =1 and parabola y2 = 4ax is given by
a
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476.

(A) (2, 0) (B) (3, 5) (© (@, 1 (D) none of these

From a point on the line y = x + ¢, ¢ (parameter), tangents are drawn to the hyperbola
x* _y? X1
> T =1 such that chords of contact pass through a fixed point (x,, y,). Then Y_1 is equal
to
(A) 2 (B) 3 (©) 4 (D) none
X2 y2 X2 y2 1
If the foci of the ellipse — + — = 1 and the hyperbola — - —— = - coincide, then the
25 b 144 81 25
value of b2 is
(A) 3 (B) 16 (©9 (D) 12
Column 2 contains curves satisfying the condition in column I.

Column-1 Column -1I
(@) Subtangent is constant (p) Parabola
(b) Subnormal is constant (q) Ellipse
(c) Subtangent is equal to twice the abscissa (N Hyperbola
(d) Subnormal is equal to twice the abscissa (s) Exponential curve
(Aa—>s,bo>p,c>p, dor (B)a—»p,b>p,c>rd->r
(©Oa—>s,b>r,co>p,dor (D) None of these

-1 y+1 z-3

The distance of the point (2, 1, -2) from the line X measured parallel to

2 1 -3
theplanex + 2y +z=4is
(A) Y10 (B) v20 (C) 5 (D) V30
: ; x-3 y+15 z-9 x+1 y-1 z-9.
The shortest distance between the lines > =T 7 T % and > =1 T 3 is

(A) 243 (B) 43 (C) 36 (D) 516

The equation of the line passing through (1, 2, 3) and parallel to the planesx -y + 2z =5
and3x+y+z=6is

x-1 y-2 z-3 x-1 y-2 z-1
(A =3 =75 =4 B =3 ="5 =72
x-1 y-2 z-1
(© 3 = -5 = 2 (D) None
X+3 -2 1
The line ; = y_z = ZI and the plane 4x + 5y + 3z - 5 = 0 intersect at a point
(A) (31 _11 1) (B) (31 _21 1) (C) (21 _11 3) (D) (_11 _21 _3)

A line makes angles of 45° and 60° with the positive axes of X and Y respectively. The angle
made by the same line with the positive Z axis is
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485.

486.

(A) 30° or 60° (B) 60° or 90° (C) 90%or 120° (D) 60° or 120°

The plane % + % + % = 3 meets the co-ordinate axes in A, B, C. The centroid of the triangle
ABCis
a b c 333 111
(A) 3733 (B) a'b'c (© a'b'c (D) (a, b, ©)
. X-2 y-3 z-4 Xx-1 y-4 z-5 .
The line I T 1 - T« and - 3 1 are coplanar, if
(A)k=0or-1 (B)k=0or1 (C)k=0o0r-3 (D)k=3o0r-3

The position vectors of the points P and Q with respet to the origin O are 3 =i + 3j _2k and
b = 3i - j- 2k, respectively. If M is a point on PQ, such that OM is the bisector of POQ, then
OM is

(A)Z('i\—'jﬂa (B) 2i + -2k (C) 2(-i +j-K) (D) 2(i +j+k)

If p is vector whose initial point divides the join of 55 and 5} in the ratio k : 1 and terminal

point is origin and |p | < /37, then k lies in the interval

(A) [-6, -1/6] (B) (-0, 6] U [-1/6, =) (©) [0, 6] (D) None of
these

LetP=(-1,0),Q=(0,0)andR = (3, 3J§) be three points. Then one equatin of the bisector
of the angle PQR is

(A)§x+y=0 (B)x + 43y =0 (C)f3x +y=0 (D)X+§Y=0

If the vertices of a triangle have integral co-ordinates, the triangle can not be
(A) an equilateral triangle (B) aright angled triangle
(C) an isosceles triangle (D) none of the above

If P(a;, b;) and Q (a,, b,) are two points, then OP, OQ cos (£ POQ) is (O is origin)

(A) a,a, + b,b, (B) aZ + a5 + b} + b5
(© af - a% + bf - b% (D) none of tehse

If points A (x4, Y4), B(X,, ¥,) and C(x5, y5) are such that x;, x,, X5, and y,, y,, y; arein G.P,,
with same common ratio then

(A) A,B and C are concyclic points (B) A,B and C are collinear points

(C) A,B and C are vertices of an equilateral triangle (D) None of the above

The equation of the line parallel to linesL;, = x+2y-5=0andl, = x+ 2y + 9 =0 and
dividing the distance between L, and L, in the ratio 1 : 6 (internally), is

(A)x+2y-3=0 B)x+2y+2=0 (C)x+2y+7=0 (D) None of these

Let 3, p and ¢ be the three vectors having magnitudes 1, 5 and 3, respectively, such that

the angle between 3 and p is6and 3 x (3 X p) = &, then tan 6 is equal to
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(A)O (B) 2/3 (C) 3/5 (D) 3/4

- 1
487. a and c¢ are unit vectors and |p| = 4. If angle between b and c is COS‘l[Zj and

a xb=2axc,thenb =1a + 2¢, where A is equal to

(A):I:% (B):l:% (C) 1 (D) + 4

488. If 3, p and ¢ are three mutually orthogonal unit vectors, then the triple product
[+b+¢ a+b b+ clequals
(A) O (B) 1or-1 (C) 1 (D) 3

489. Ifg+p+7y=agandp+7 +§ =bgandqa, B,y arenon-coplanarand g is not parallel

to §,then g + B + 7 + § equals

(A) aa (B)bj (C)0 (D) (a+Db)y
. X-2 y+1 z-1 . e
490. Theline 3 = 53 T3 intersects the curve xy = ¢2, z = 0 if c is equal to
(A) 1 (B) £ % (OEING (D) None

Questions based on statements (Q. 491 - 500)

Each of the questions given below consist of Statement - I and Statement - II. Use the
following Key to choose the appropriate answer.

(A) If both Statement - I and Statement - II are true, and Statement - II is the correct
explanation of Statement- 1.

(B) If both Statement-I and Statement - II are true but Statement - II is not the correct
explanation of Statement-1I.

(C) If Statement-1is true but Statement - Il is false.
(D) If Statement-1is false but Statement - I1is true.

491. Statement-I:Thelines(a+b)x+(a-b)y-2ab=0,(a-b)x+ (a+ b)y-2ab=0and
x +y = 0 form anisosceles triangle.
Statement-II : If internal bisector of any angle of triangle is perpendiuclar to the oppoiste
side, then the given triangle is isosceles.

492, Statement-I : The chord of contact of tangent from three points A, B, C to the circle
x? + y2 = a2 are concurrent, then A, B, C will be collinear.
Statement-II: A, B, C always lies on the normal to the circle x? + y? = a2

493. Let C, be the circle with centre O, (0, 0) and radius 1 and C, be the circle with centre
O, (t, t2 + 1) (t € R) and radius 2.
Statement-1: Circles C, and C, always have at least one common tangent for any value of t.
Statement-11I: For the two circles, O, O, > |r,-+,|, where r, and r, are their radii for any value of t.
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494. Statement-I : If end points of two normal chords AB and CD (normal at A and C) of a
parabola y?=4ax are concyclic, then the tangents at A and C will intersect on the axis of the
parabola.

Statement-II : If four point on the parabola y? = 4ax are concyclic, then sum of their
ordinates is zero.

495, Statement-I: Locus o fthe centre of a variable circle touching two cicles (x-1)?+(y-2)?=25
and (x - 2)?+ (y-1)?=16is an ellipse.
Statement-1II : If a circle S, = 0 lies completely inside the circle S, = 0, then locus of the
centre of a variable circle S = 0 that touches both the circles is an ellipse.

496. Statement-I: Given the base BC of the triagle and the ratio radius of the ex-circles oppo-
site to the angles B and C. Then locus of the vertex A is hyperbola.
Statement-II : |S'’P - SP| = 2a, where S and S’ are the two foci, 2a = length of the
transverse axis and P be any point on the hyperbola.

497. Let ¢ be a non-zero vector satisfying F.a =r.b = r.¢ = 0 for given non-zero vectors 3.b and ¢.
Statement-I:[3-p p-¢ ¢-3]l=0
I

Statement-II:[3pc]=0

498. Statement-I: 3, p and ¢ are three mutually perpendicular unit vectors and ¢ is a vector
]

such that 3, p, ¢ and 4 are non-coplanar. If [dp¢] = [dab]l = [dc¢al = 1, then

d=a+bp+c.

Statement-II:[dpcl=[dabl=[dcal= disequallyinclinedto 3, p and ¢.

x-1 y+3 z-2 nd x-2 y-1 z+3
2 T 1 T 3Ty T3 T
Statement-I: The given lines are coplanar.

Statement-II: The equations 2x, -y, = 1, x, + 3y, = 4 and 3x, + 2y, = 5 are consistent.

499. The equation of two straight lines are

-1 2
500. Statement-I : There exist two points on the line XT = Ll = Z; which are at a
distance of 2 units from point (1, 2, -4).
: . . X = y z+2.
Statement-1II : Perpendicular distance of point (1, 2, —4) from the line 1 = 1- 3 is1

unit.
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235.

241.

247.

253.

259,

265.

271.

277.

283.

289.

295,

301.

307.

313.

319.

325.

331.

337.

343.

349.

355.

B 236.
B 242,
C 248.
D 254,
A 260.
D 266.
C 272.
B 278.
C 284.
D 290.
A 296.
C 302.
B 308.
C 314.
C 320.
B 326.
C 332.
B 338.
D 344.
C 350.
D 356.

237.

243.

249,

255,

261.

267.

273.

279.

285.

291.

297.

303.

309.

315.

321.

327.

333.

339.

345.

351.

357.
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334.
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257.
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275.

281.

287.
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311.

317.

323.

329.

335.

341.

347.

353.
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240.

246.

252,

258.

264.

270.

276.

282,

288.

294.

300.

306.

312.

318.

324.

330.

336.

342.

348.

354.

360.
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493. A 494. A 495. D 496. D 497.B 498. B
499. A 500.C
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HINTS & SOLUTIONS : CALCULUS

Putx =n/2 + h

(5 enjeod5 1)

1. B
+0<{x} <1 =0<sin{x} <sinl

1
Also > 0 Then, {SIH—{X}} =1,2,3,...

" sin{x} then = lim
“hoo T_(T in ™
~Re=N 5 (2 +hjsu'(2 +hj
2. A

1 —[;+hjsinh
- X2 f(x) - 2f [—) = g(x) ..(0) = lim

X h—0 g(l—cos h)-h cos h

1
Replaci by =, th
= Replacing x by o en (n, sin h
. 2 h
1 1 1 — lim 1 h

= flx) ~ 2 =9(% mog(—chos ) _ cos h

(divide above and below by h)

—(“+0).1
__\2 _r

0-1 2

1 1
or 2f (;) - 4x2 f(x) = ZXZQ[;j (D)
Adding Egs. (i) and (ii), then

-3x2 f(x) = g(x) + 2x2 g (ij
4, A

. im f(x+a)-f(a)
g(x) + ZXZg[)l(j - f(a) = Lf;, EEEvE—

or f(x) = - 3x2 and >|<im In(a+x)-Ina + Kk lim Inx—Ine _q
-0 X X—e X—e
- f'(a) + k f'(e) = 1 (where f(x) = In x)
%[ -1 Yy £ - (1-%
g(-x) + 2x g[—xj =St =1=k=e 5
:>f(—X) = - 3X2
5. D
f(x)=-x+x-1,x<0
f(x) = ~f(x) = f(x)=0 —X-x-1,x20

(- g(x) is an odd and f(x) is an even functions)
Then, f(5) =0

f(x) = -1 = a constant function,
Hence, differentiable for all x.

3. B 6. A

sin(x cosx)

lim (= .
xon/2 Sif 5 —XsinX

. [n—xsinxj
lim sin(xcosx) 2

X COsX

Txon/2 : '
(xcosx) sir(;— xsinxj [;— xsinxj

X COSX

— l[im B :
=1.1. X>n/2 (2—xsmxj

f(2)=0,f(2 - 0)=1-1=0, f(2 + 0) =0-0=0,
f(-2)=0,f(-2-0)=0-1=-1
= f(x) is continuous at 2 but not at -2.

D
- f'(x)=(4a-3) (1) + (a-7)cos x
= ((4a—3) +cosx] (a-7)

(@-7)

f'(x) # 0 (for non existence of critical
points)
(4a-3) (4a-3)
@7 ~ % @7

< -1 (--—1<cosx<1)
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3a+4
a-7

5a-10
a-7

>0or

<0

4
Lae (_OOI_E) v (7, 0)orace(2,7)

Hence, a € (-0, -4/3) U (2, ©)
(--ata=7,f(x)=0)

8. C
Lety = f(x) = x = f"1 (y) then f(x)= x + tan x
=y =f1(y) + tan (f'! (y))
= y=g(y)+tan (g(y)) or x=g(x) + tan (g(x)) ...(i)
Differentiating both sides, then we get

1 =g’ (x) + sec? g(x). g'(x)
1 1

L g'(x) = 1+ sec2(g(x)) T 1+1+tan®(g(x))

1 .
T 24 (x-g)) 2+ (gx)-x) [Tom Ea-()]

9. D
The equation of tangent at (x, y) is
Y -y = cos x (X-x) Its pass through (0, 0)
Then, 0 -y = cos x (0 — x)

Orcos X = % ....(I) Given, sinx =y ....(ii)

Squaring and adding Egs. (i) and (ii), then

2 1 1
Y il
1= +y2 = - =1
w2 Y y2 T X2
10. D
Forx <0
f(x)=|x2+x|=|x(x+1)] =x(x+ 1) (x< -1)
ff(x)=2x+1
x+1 '>/’+—+ t +
- - =1
X T+ +
- - —t- =710
1
f'(-2)=—4+ 1 =-3 .. Slope of hormal = 3
11. D
ayv _ x2(-eX)+e*x(2x)>0
dx
>eXx(2-x)>0

e x>0
=>x(x-2)<0

© xXx(2-x)>0
=0<x<2

12, D
f'(x) = 100 x°° + cos x
f'(x) >0inx e (0, n/2)
f'(x) >0inx e (0, 1)

fi(x) >0inxe [g,ﬁ)
13. D

£2
- Let P[tr ?J be a point on x2=2y and a be (0,5)

2 )
If AP =d :z=d2=t2+[7—5]

. dz _ t? — 3 = t(t2
'dt_2t+2(?_5)t_t 8t = t(t* - 8)
d’z
:>—2=3t2—8
dt
%=0:>t=00rt=:|:2\/§
27
Att=0, —5 is -ive
dt

&z
Att==+2/p, F|s+|ve

Hence, the cloest point is (2+/2, 4)

14. B
c0<s{x2+x+1)<1
=>0<2{x2+x+1}<?2
S[2{-x2+x+1}=0,1
.. Global maximum of f(x) is 1.

15. A

+0<x<1l . |Inx]=-Inx

Then, 'f|lnx|dx =- 'flnx-ldx

=-(xInx-x)+c=x+x]|Inx]| +c¢

16. C

-+ 4/(x = 3) is defined only when x > 3
and sin! (In x) + cos™! (In x) is defined

1
only when —lslnxsljgsxse

Then, [3, ©] N {%,e} =¢

Hence, the given integral does not exist.
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17. A
Divide above and below by sin?x, then

(3 cosec 2x + 2 cosec X cot x)
(2 cosecx + 3cot x)2

Put 2 cosecx + 3cotx =t
. (-2 cosec x cot x — 3 cosec? x) dx = dt

1
+C
2 cosecx +3cotx

sinx Lc
~ (2+3cosx)

18. D
10 10
11 r+1 r+1
3 3 3
[ DxPax = X[ "ixPdx = Y[ rdx
r=0 r=0
10 3
=2(P) =03+ 13423+ ....+10°
r=0
2
10.11
= (T) = (55)2 =3025
19. D
x>0
. Sin X < X = €os (sin xX) > cos X ....(i)
AIso-,-0<x<% 1>cosx>0

Y
Now, sin x < x for X e [O'E)

*. sin (cos X) < cos X ....(ii)
. From Egs. (i) and (ii), we get
€os (sin x) > cos X > sin ( €os X)

n/2 . n/2
or IO cos(sinx) dx > IO cos x dx

n/2
> IO sin(cos x) dx

:>Il>I3>I2

20. D
2[x]
Let f(x) = 3% — [x]
It is clear that f(x) is not defined if x = 0
and if 3x = [x]

1
So, in(-10, 0), fis not defined at x = -3

1
CaselI:x ¢ (—10,—5)

X]
[x]<0and3x-[x] <0 so 3% — [x] >0
| 2x] | _2x]
3x-[x]| T 3x-[x]
-1/3 1 29
= [, M =-2+10=
1
CaseIl:x e (—5,0)
[x]
[x]<0and3x-[x] >0 so 3% - [x] <0
x| (2
" 3x=Ix]] T TA3x-1x
[° 1 dx [0+1) !
1 = - — | = ==
B 3 3
0 [f(x)| -1/3[f(x))| 0 [f(x)|
HOGE .[710de=.[710 f(x) dX+.[f1/3W
_ 29 _1_28
-~ 3 37 3
21. B
X, O<x<X
2
T—X, I <X<Tm
.- sin71 |sin x| = 2 i
- < < —
n+X, m<X< >
21— X, ESXSZR
2
2 T
0<x<=
X<, X >
(n—X)z, %SXSR
. (sin"! |sin x|)2 = | (x-7)*, w<x< i
(2n-x)?, 32n<XS2n

a
~ N3 4>|N:

[¢] 1 /2 =n-1 n n+l 3n/2 2n-1 21
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. Required area 24, C
1 5 n/2 > X
=4 _[O(X—X )dX+Il (x* =x) dx w (xcos x = sinx) dx = 1 sin x dy
" /2 = (Xy cos X — y sin X) dx = x sin x dy
[{Xz 3 H +[{x3 B H“ = Xy cosx dx = (y dx + x dy) sin x
= 2 3 3 2 d(xy)
0 1 _ YY)
= cotxdx = Xy
(l_ljJr ﬁ_i _(l_lj On integrating, we get
=42 3)7(24 8] \3 2 sinx]
In |sin x| =1In [xy| +Inc or |xy| =C
1_£+£_ﬁ i_i+i .
=41"73724 8|~ |6 2 3[saunt|,.
dy
22. A = d_x+1 +x(xX+y)=x3(x+y)3
dy
y =2x4-x2 .. —— = 8x3-2x,
dx or(dxd#+x(x+y)=x3(x+y)3
in Y _ 141 _ _
for max. or min. dx =0 =>x= 2,0, > Putx +y =v or dx + dy = dv
dv
2 2 Then, — + vx = v3 x3
Then, d—g >0, d_y; <0 dx
dx 1 dx )
X=—— x=0
orvi3—+vZx=x3... (i)
dzy]
and | — >0 -2 — .o -3ﬂ=$
[dxz X% Now, put v t . =2v dx dx
. 1/2 4 2 7 Then, from Eq. (i) :jj—t - 2tx = -2x3
. Required area = “_1/2(2x - X“) dx =120 X
IF = e'[—Zxdx = e_XZ
23. A
2
dy  y(x-ylny) - Solutionis t(e™") = [(-2*)(e™) dx
dx ~ x(xInx-y)
= x2Inxdy - x ydy = xy dx - y2In y dx t(eX)=x2 ox + gx% +C
On dividing by x2yZ2, then i
— 2 X
Inx 1 1 Iny ort=x+1+ ce
:yzdy—xydy—xydx— 2 dx 1 -
or ;7o w2 =X2+1+ ce
) ) (x+Yy)
:{Inx(——zdyj+—dxj
y Xy 26. A
1 1 - f(x) >0 v xe R~ {0}
+[Iny[—7dxj+gdyj =0 ie, Iand Il quadrant (.. x > 0and x < 0)
27. D
Inx Iny
(™) o (™) -
y X —x2 .
On intergrating, we get T fx =0
Inx | xInx +ylny (say)y = f(x) = x?
a2, . ny falllialns ALLb S , ifx<0
y +— - =cor Xy C 1+ x

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)



1+y’ y<0
Frm=1"r
- |-, >0
1-y Y
l_X , X<0
or  flx)=q %
= , x>0
1-x
—X
[1+x)’ x<0
f1 (x) =
[ X ), x>0
1-x
X
= (sgn x) I
28. D
X 2n | )
Period of sin | 7y | = z/n! = 2n ! and period of

X 2n
€S {hr)!) = /a1y — 20+ !

. Period of f(x) = LCMof {2n !, 2(n + 1)!}

=2(n+1)!
29. C
X
Fora-1<x<a, {g} =0
3 3 3
X X
lim l_{é} _ lim Mg
© x—>a a a T x—>a a
. |a—h|3 3
= llm - - | = a_ = a2
h—0 a a
30. A
n%sin?n ! sin?n !
AT; n(1+1j = AT; nl_“(1+1) =0
n n

(- 0<sin2n!<1)

31. D
lim 1 J' sm tdt— J' smzt dt
x—0 ; y X+y

lim 1 U “esit gt 4 J. Y gsin t dtj
x—=0 x y c

lim .[ At iy ST g
~ x-0 ~ x-0 1
= esinzy

32. C

[cosnx],x <1

We have, f(x) = {|X_2|, 1<x<2

=2-X,1<x<2 0_l<x<0
I 2_

—1,—§<x<—l
2 2

It is evident from the definition that f(x) is
discontinuous at x = 1/2.

33. A
letx3=nel
then, f(x) = (-1)"==x1

X =ni/3

34. B
ForO<n<1,sinx <sin"x
and forn > 1, sin x > sin" x
Now, forO<n <1,

2(sinx —sin" x) — (sinx — sin" x) 1
2(sinx —sin" x) + (sinx —sin"x) ~ 3

f(x) =
and forn > 1,

; B 2(sinx —sin" x) + (sinx —sin" x) B
) = 2(sinx —sin" x) —(sinx —sin"x)

Forn>1,g(x) =3, xe (0, n)
- g(x) is continuous and differentiable at

X = E,andfor0<n<1
l=0, X € O,EUE,R
3 2 2
g(x) = T
3 =—
X=3
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- g(x) is not continuous at x = %

Hence, g(x) is also not differentiable at x=§

35. A
Put x" = sin ® and y" = sin ¢
then, (cos 6 + cos ¢) = a (sin 6 = sin ¢)

cos >
0+d) 0-9¢
=2acos[ > )sm( > )

9_
= cot (Td)) =a

9_
:(Tﬂ =cotla=0-¢p=2cotla

0+
= 2 CcoSs >

or sin"! x" - sin~! y" = 2cot™! a
Differentiating both sides, we have

n-1
dy

x"1 ny

n
Ja—xy T Ja-y™) ax T

(1 - XZ”] dy x"1

1_y2n dx 4 yn—l

36. C

ax+b
v Y= | xid)Orcxy+dy=ax+b

Differentiating both sides w.r.t. x, then

d
C{Xd—i+y.1} +d d_y =a

dx
dy (E) dy _ (ij
or X dx + \ + C dx = C

Again differentiating both sides w.r.t. x, then

d®y dy . dy (E) d’y

de2+dX+dX+ c dxz_o
dy

or X+ dx +%—0

Again differentiating both sides w.r.t. x, then

dx?  dx?  dx dx3

1+ . +0=0
&y
dx?

2
C,dy &y (dy
T odx T dx3 T T Ldx?
37. A

XY, y*=16 .. log, XY+ log, y* = log, 16
=vylog,x+ xlog,y = 4log, 2
Now, differentiating both sides w.r.t. x

Y dy X dy _
” + log, x dx + y dx +log.y.1=0
(Iogey+yj
X
dy  EEE———
Lo = - X
dx (Iogex+J
Y
dy; (loge 2 +1)
odX|0) T T (loge2+1) T T
38. B
dx L dy _ ;
dy ~ Ja+oy?) " ax - VA9
39. C

Let u = f(log, x) .. % = f'(log.x). % )]

X | =

Given f(x) = log, x s f(x) =

1
- f'(log, x) = l0ge X (1)
From Egs. (i) and (ii),
du 1 )
ax = xlog.x = (x log, x)71

40. C

'(x2+y2) = aetan’l(y/x) )

1

o ) 2)  xy-y
2 7 X2 agn [1 . g] %
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x2 Xy'-y

X 1
Yy 2 . 2y X 2
(x“ +y°) X

ey

[from Eq. (i)]

. r __ 4 ro__ X+y
..x+yy =Xy - y=>vy = X—y
_2Axy'-y)
T (x-y)?
2(0-y(0)) -2 -2 -2
Y'(0)= 77 a2 = —=T/z=—'5‘_“/2
{0-y(0)} y(0)  ae a
41. A

42,

43.

44,

Fory-axis,x=0.y=1-e%=1-1=0

Cdy _ _lx,z[d_yj _
cax 0T 2 & dx g T

. Equation of tangent

1
2

Il
o

1
y—0=—5(x—0) =X + 2y

B
dy | _1 (d_yj __1
dx ~ 1+x37\dx ), T 2

B

The point of intersectionisx2 =2,y =1
the given equations represent four
parabolasy =+ (x2-1)andy = £ (x2- 3)
The curves intersect when 1 < x2 < 3

or 1<x<,3 or -/3 <x<-1
~y=x2-1landy=-(x2-3)

The point of intersection are

(£ V2, 1at(y2,9
m,=2x=2/2,m,=-2x=-2/2

M2 | 42 “2
L tane=|7_g| = — =6=tan™! |
D
Forx < 0, f(x) = |x2 + x| = |x]|x + 1]
Forx < -1, f(x) = (-x)(-x -1) = x2 + x
SfFf(x)=2x+1

Slope of tangent = 2(-2) + 1 = -3
. Slope of normal = 1/3

45, B
Given, f'(x) <0 v xeR

= J3 cosx+sinx-2a<0v xeR
3 1
= 7COSX+ESIHX<3VX€R

= sin(x+n/3)<av xeR
sin(x+n/3) <a
= ax>1[+ sin(x+r/3)<1]

46. A
f'(x) =ax2+ 1+ cosx >0, fora> 0and
v XeR

= f(x) is an increasing function
= max f(x) = f(3) and min f(x) = f(2)

3
= Difference=f(3)-f(2)= [ (at’ +1+cost)dt

19

3 a+ 1+ (sin3-sin?2)

47. C
Put x* = t = x* (1 + log.|x]|) dx = dt

IXX(1+Ioge|x|)dx =t+c=xX+c¢

1-— X—2n

xfF(x)In(x + V1 + x2 )y
V2 +x3)

J-xln(x+\/1+x2)d
_ X
- Ja+x3)

Putin (x+ J@+x?))=t=>x+ /(1+x2) =gt

X
1 +x2)
(x + (1 +x?)

and (et-x)2=1+x?2 = et-2xet=1

Then, J.

1+ dx

1+x2) —at

dx =dt =

1
= — t - -t
or x 2(e et

J-xln(x+\/1+x2)
Ja+x3)

dx = j%(et—e—t).t dt
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% {t(et+et)-(et-efH}+c

Ja+x2) . In(x+ J@+x%))-x+¢

49. A

1
m In f(x) + ¢
Differentiating both sides w.r.t. x, then
1
2(b% —a2) " f(x)

If(X) sin x cos x dx =

f(x) sin x cos x = . f'(x)
f'(x)

jw=2(b2—a2)sinxcosx

f'(x)
- =-2b? sin x cos X + 2a2 sin X cos X
{0

Integrating both sides w.r.t. x, then
—— = h2 2 2 qin2
) = b?% cos? X + a2 sin“ x + ¢

1
(a® sin® x + b? cos? x)

forc =0, f(x) =

50. A
(x4 B x)1/4
LetI = J.T dx
1/4 1/4
Y
= X = [ X/
= I 5 dx j N dx

1 3

Putl- —3 =tt=> —7 dx =4t3dt
X X

a (2

4 (l_ijs“ .
T 15 x3 ¢

51. B

B B (AP R
1= 3 J'Ot.t dt =

15 16
[san(03) dx = [ san({x-1}) dx
(by property)

= [ san(ox) dx = 16 [ san({x3) dx
~Jo B 0

1 1
=16 J.o sgn(x) dx = 16 J'Ol. dx =16

52. A

sin[n+1j
LetI = J'n—z dx

0 sinx/2
{sin(n+1Jx—sin(n—1jx}
n 2 2
RS .[o sin(x/ 2) dx

J'ﬂ 2cosnx.sin(x / 2)
= Jo sin(x / 2)

. T
_ 2{sm nx}
n Jo

Replacingnbyn-1,n -2, ..., then we get

dx = J'Oanosnx dx

=0-0=0=1-=1I_

I =1 ,=1,=..=1I

msin(3x / 2) m(sin2X + sinx)
:>In=Il=J.o sin(x /2) X=J‘o( sinx jdx

= J';(Zcosx+1) dx = {2 sinx+x}g =1
Hence, I, ==

53. B

~0<x<n/4 - [x]=0

n/4 n/4
Then, jo sin x d(x - [x]) = jo sin x dx

n/4

1 1
= - {cosx}y’" = - (3—1J= 1- 75

54, B

1
J:lf(X) dx = Area of shaded region

1 1 1 3
= il 1+= = ==
=2 X x( 2))( =

1/4

7

-1: -3/4 -1/40

NN

1/4 3/4 i1~
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55. A
We have

+ (1-0) (03

<(1-0) (13

x dx

0 J J‘l
116) SJo(C +16)

16] (by property)

1
€ |:01 ﬁ:|

0< J- X dx
0x3+16 =

' J-l X dx
17" 0x3+16
56. A

f(x) = cos x — I:(X —-t) f(t) dt
f(x) = cos x — X I:f(t) dt + I:t f(t) dt
s f(x) = -sinx - {xf(x) + J:f(t) dt} + x f (x)

= —sinx - [ f(t)dt

- f(x) = —cosx - f(x) = f"(x) + f(x) = —cosx
57. B

3
. Required area = J.72|[X—3]| dx
-1 0
= [ Ix=31dx + | [[x-3] dx
1 2
+ j0|[x_3]| dx + L I[x - 3] dx
+ [ Jx-31 ax

-1 0 -1 2 3
= J.725.dx+J.714.dx+J.0 3.dx+J.1 2.dx +J.2 1.dx
=5(1)+4(1)+3(1)+ 2(1) + 1(1) = 15sq unit

58. B
Required area = shaded area = (\/5)2 = 2sq unit.
A
(0,1)
/\\
N N
//\+\
XY
N
| ) 4
N/
(01_1)

59.

60.

61.

C
_ _3
y 2_|2_X|y_|X|
E, x>0
X, X<2 X
Y=14-x, x=2:Y=|_3 9o
X
AY
3-_
2-_
P
1T Q
S
X' ———+— — R Ry
3 2.1 |0152 3N
_1.._
24
_3-_
vy
Hence, required area
PQRSP = area PQRP + area PRSP
2 3 3 3
= ‘Iﬁ(x—;j dx| + Iz ((4—x)—;) dx
A
Since, y = f(x) and given differential
equation
y(1+xy)dx-xdy=0
= (ydx —-xdy) + xy2dx=0
ydx — xdy
or— 2  +xdx=0=d|7|+xdx=0
y? y
. . X = x?
On integrating, then - + — =c¢
y 2
which passes through (1,2) .. c=1
Th s XXy 2x
en, curve is y 5 = or y= > 2
; 2X
= f(x) = > 2
A
. dy .
-+ 2y sin x dx = 2 sin X cos X — y2 cos X

:Zysinx% + y2 cos x = 2 sin X €oS X

2 qj - ;
dx (y? sin x) = 2 sin X cos X

=
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On integrating, we get y2sinx =sin2x + ¢ lim o
When, x =n/2,y=1 ~1=1+c =c=0 hoso (1+] (=1)" sin h|)2blt (1) sinhl
L y?sinx =sin2x = y2=sinx

thO (1 + sin h)ab/sin h = gab

62. A

(2x cos y + y?2 cos x) dx

+ (2y sinx - x?siny)dy =0 [ lim(1 +h)"/n :ek}
= d(x2cosy)+d(y?sinx)=0 h—0
On integrating, x2cosy + y2sinx =c V.F. = f(nn + n/2) = e2, eb
. B _ lim _ i r
63 RHL = Xa(nrlr+1r/2)+ f(x) = hir(]) f(nn+ 2 +h)
1 1 1-x
g(X) = f{f(X)} =f 1-x = 1 : 1 = - X = Al’l’cl) ecot(2nm + n +2h)/cot(8nn + 4n + 8h)
- X
[ t2h/cot8h i
and h(x) = f(F{f()}) = {{g(x)} _ e I yrentin/tenzn
_ 1 - ]]: . _ e4rl1i£'(1)tan8h/8h.)l(iﬂ?)2h/tan2h edll o g
_ - X
1-909 1+T -+ f(x) is continuous in (nx, (n + 1) n)
. LHL=RHL=V.F. e = g4 = ga+b
1 1-x sDab=4=a+b=a=b=2
o f(x).g(x).h(x) = T x T X =-1
67. C
f(x) is continuous at x = 0
64. B i
- - lim £(x) = £(0)
- = 2y - =X -
Y= 32 3x:3 7Y 3xy +3y=x-1 lim X(1+acosx)-bsinx _
=Xy -x(3y+1)+3y+1=0 Y X3 -

~D>0 =By +1)2-4y(3y+1)>0
= -3y2+2y+1>0 =3y2-2y-1<0 { [ x> X ]} ( X J
xq4l+a|ll-—+—+...|p-b| XxX-—+—+...

lim '

2 21! 41 31 51
2y 1 1 1 1 =1
2_=r _ — — = == _ = X—0 3
B 3 3£0:>(Y 3J 5 330 «
For existing of above1+a-b=0..... (1)
2
1 4 2 1 2 -a b
3(y‘§)$§ =-3s<Y-3=<3 2+6—1....(2)
on solving (1) & (2) we geta = -5/2, b = -3/2
1 1 1
stz EvEl “ye |3 68. C
Given J(x +y) + (y-x) =a (i)
65. B
2X .
foo = lim lim ST sy Sy ox =8 (1)
(x) = n—o t—0 (m TCX+t2) ,
. . .. X
where x is irrational f(x) = 1 Adding Egs. (i) and (i), then 2 \/x +y =a+ >
66. B 2
. o, X
lim lim Squaring, 4x + 4y = a‘ + —— + 4X
LHL =, (nren/2)- FOX) = n5 f(nm + n/2 - h) a
= lim (1 + |COS (nTC+ /2 - h)|)ab/|cos[nn+n/2—h]| - 444 d_y =0+ 8_X +4
h—0 dx az
= M (1 + Isin (nx - hy])ab/Isins - b ey 8 @y 2
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69. C
Let P(x) =ax* + bx3+ cx2+dx + e
P2Q)=16a+8b+4c+2d+e=-1 ...(i)

P'(x) = 4ax3 + 3bx2+ 2cx +d
P'(2)=32a+12b+4c+d=0
P (x) = 12ax2 + 6bx + 2c
P”(2) =48a + 12b +2c =2
P (x) = 24ax + 6b
. P (2)=48a+6b=-12 . (iv)

and PV (x) =24a=PV(2)=24a=24=24a
La=1,
From Eq. (iv), b=-10
From Eq. (iii), c = 37
s P (x) =12x2 - 60x + 74
S P"(1)=12-60+74=-48+74 =26

(i)
... (i)

70. C
dx .
s X=acos0= do =-asino
andy = bsin9:>d—y =bcos 0
do
dy _ b cot
dx a
d? b
:—g _b coseczeﬁ = - —5 cosec? 0
dx a dx a
d’y 3b do
L= = 2 D b
Ve 22 cosec? 0 (—cosec 0 cot 9).dX

3b
2 cosec3 0 cot 0 |~

asinej

3b
=-3 cosec* 6 cot 0

71. A

L R ,
S FX) = J'4 {4t2 Z 2F'(t)} dt

or x2 F(x) = [, {48 - 2F (1)}

Differentiating both sides w.r.t. x, then
X2 F'(X) + F(x).2x = 4x2 - 2F" (x)
Put x = 4 = 16F' (4) + 8F (4) = 64 - 2F' (4)
. 18F' (4) +0=64[-- F(4) =0, from Eq. (i)]

, 32
- F (4) = ?

72. D
y-ev¥+x=
d
. %_exy{xd—i+y1}+1=o

dy e®.y-1
dx  l@Q-xe¥)) =%
L l-xeYy=0=xe¥=1 (x,y)=(1,0)

73. B

2

X “142
_.y_jx cos " t° dt

= cos™! (x*). 2x - cos 1 (x2) . 1

dx
Sy et (3) & e )
X = s | = - e
= x5 cos 2 Ph cos NG
" n_[¥8_1
= -.234- = = T
3 4 3 4
74. A
dy _ o _ . OX _
dX—tan90 = .. dy_o
dx dy
= at = 0 and at =0
1
= 2t=0 and 2t—1¢0.'.t=0andt¢5
75. A
Let point be (x4, y,)
differentiate the curve,
9 _ea_gdY _g_ dy _ 6
2ydx bx 4dx_():>dx_2y—4
. 3%
equation of tangety -y, = ) (X = %xq).

it passes through (1, 2). so

3X% 1
—y1—2 (1-x%y) ...

and (x,, y,) lies on the curve

Z_Y1= (1)

y2 -2} -4y, +8=0

solving (1) and (2) wegetx=2;y=2=% \/5
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76. C

Y1

direct use the formula L = m

77. C

= 2
xy = (X + ¢)? = Xx. dx

+y=2(x+0)

dy _ 2x+0)-y _ _ Cy=_
ax - ” =-1=2(X+C)-y=-X

Now solving this equation with the curve
we get points

78. D
X2 (ain-1 [f)2
- f(x) = '[2 % dt
L F(x) = —(Si”_xl ) (2x- 0)
f'(x) = 2 (sin~1 x)2 (1)
4sin1lx
o= Ju-x®
16(si -1 2
P01 = % ..... (i

From Egs. (i) and (ii), we have
(1 - x2) [f"(x)]%2 - 2f'(x) = 12 (sin~! x)?

=12 (sin‘1 %)2 =12 (%)2=

79. C

3 5
2"

LetI = J.()lsn/3|sin x| dx = '[Osn+§|sinx| dx
= J.OSH|SinX| dx + '[55:+§|sinx| dx
n n/3
=5 J.O |sin X| dx + J.O |sin X| dx (by property)
T n/3
=5 Io sinx dx + Io sinx dx

= 5 [-cos x]g + [-cos x]g/3

21

1 1
=5(—1—1)—(5—1j=10+1—5= 5

80. B

jj[&]dx - jf[&]dx ; jfj[&]dx

+ [ I e T[] dx

=0+ 1.(22-12) +2.(32-22) + ....

+...+(n-1)[nZ2-(n-1)2]

-12 - 22-33-,....-(n-1)24+ (n-1)n2
= - (124 22 + 32+..... +(n-1)2+ (n-1)n?

_ (n-1n(2n-1) +

3 (n-1) n2

1
gn(n—l)(4n+1)

81. D
1x* ~1 _
Let I(a) = jo o (i)

, 1x%Inx 1.
.-.1(a)_j0 = dX—J. x* dx

Xa+1 1 1
T o+l 0 = (a+1)

da
Now, I(a) = J.m =Inla+ 1] +cC

Puta =0, then I(0) =In1 + ¢ =0 [from Eq. (i)]
=0+c=0 ..c=0Hence, I(a) =In |a + 1]

82. C
00 = aana [ G008 -7
-1 4
or J.4 f(x)dx = -4and 6 - _[2 f(x)dx =7
-1 4
2[00 dx = -4, [ R0 dx = -1

Jﬁlf(x) dx—j4f(x) dx Jﬁlf(x) dX =—1-4=-5
2 )2 P T

83. D

X X
I = J. e e? g4y = J. e (@29 gz
1 0 0
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v ) . 87. C
= ex2/4 J:X/ze dz = 5 ex2/4 J'Xe

2
4
=/ dz

1
. Required area = IO (e -e™) dx

X 24
=oX°/4 Io e? /% dz= e><2/412 Hence, Il=e><2/412

84. A

2

Cxfx)dx = 2 5
J-Ox(x)x=§t

differentiate both side w.r.t. t = [eX + e*x]; =(e+el)- (e’ + e
10t4 = (e + e1 - 2) sq unit.
t2 f(t2) 2t = = = f(t?) = t
putt = 2/5, f(4/ 25) = 2/5 88. D
5x2=9-2x2=>x =+
85. C V3
-1 1 3 V3
I=—J.etan (14 x + x2). 5 dx A= (2+2x% —x%)dx =2 J.9—3X2dX=12\/§
1+X
3 0
_ tan 1 x X
- [ (e .
; y=xe X = y'(x)=(1 - 2x2)e™ =0= x e
_ tan™" x = X.e = - = =
—J.et""”l"dx—je 5. xdx 2
1+x Area between curve & max. ordinate is
. 'fetanflx dx - {e® ' x - 'fetanflx .1dx} + ¢ 142 2
A= '[ X€ " dx
a1 0
= — Xetan X 4+ C
90. B
86. B
siny 3Y 1
: 1 '[ dx 1 . smydx =cos vy ( X COS Y)
P cos’/2xsint/2x ~ 2 q
= tany d_y =1-Xxcosy
J‘ dx X
cos? x+/tanx dy .
:secytany& -secy = -X ()
_ 1 @+tan®)sec? xdx dy  dv
V2 Jtanx Putsecy =v, - secytany 5 = o

put tan x = t. Then dv
Then, from Eq.(i), ax vV =-X

1 r@+t?)dt 1
1= 5 J‘% =7 (t1/2 + t3/2) dx

. IF=eJ_1dX=e-x
N, V2 ) = | (-x)e”*dx
= V2 Jtanx + = (tanx)*2 +c Then,_V-(e) j(_) ’
=>veX=(-x)(-eX)+eX+c
=a=2/5ab= 2 =b=5. orv=Xx+1+ceXor secy = x + 1 + ceX
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91. B
(x = h)2 + (y - k)2 = a2
Differentiating both sides w.r.t. x, then
2(x-h)+(y-k)y'=0

orx-h+(y-k)y' =0

Again differentiating both sides w.r.t. x, then
1+(y-K)y"+y.y' =0

1+(y')?
N O S e v T I (iii)
From Egs. (ii) and (iii),
' 1\2
(x - h) = w ...... (iv)

Substituting the values of (x - h) and (y-k)
from Eqgs. (iii) and (iv) in (i), then

(YPA+yY) | @+yP¥
(y"y (y"y?
w1+ (y)?)P =a(y")?
92, B
X2+ (y-k)2=r?
diff. x+(y-k)y, =0

difft. 1+ (y-k)y,+y,2=0
Eliminate (y - k)

93. A
f(xy) = @ ..... (1)
putx =1,y =30=f(30) = %

=f(1) =30 x 20
Now putx =1,y =40in (1)
f(1) 30x20

f(40) = 55 =f(40) = =, = =15

94, A
IX| =x+y =10
case (i): x>0=>x-x+y=10
=>y=10...(1) x4+ |y|l+y=12
from (1)x +10+10=12
= X = -8 (contradict the case(i))
case (ii):Llety <0 . x4+ |y|+y=12
S>X-y+y=12=>x=12
Now from |x| = x +y =10

12-12+y =10=vy = 10 (contradict case (ii))
case(iii): x<0&y>0
LX-X+y=10=-2x+y =10
X+y+y=12=>x+2y =12
onsolving y = 34/5
x=-8/5 . x+y=26/5

95, B
lim 2 2 2.2 — L
X—>00 \/Zoc XS +ax+7 ~ \/Zoc X“+7 = 2\/5
lim (20’x? + ax +7) - (2a°x? +7) 1
= =

X0 \/2a2x2+ax+7 +\/2a2x2+7 22
lim axX 1

22

X—>0 =
X 2a2+g+l+ 2a2+l
X 32 2

o 1
= >Pa = 242 this is possible when a = 0

(most correct)

96. A
lim T oein &
noo N COS an sin an k
sinz%
lim — =T
= 05w Z =k=k= Z
n
97. A
g (f(x)) = f(x) +1) (f(x) - k) + 3
(2(%—1)+1)(§—1—k)+3; 0<x<1
1 1

(2X§+1)(E_k)+3; l<x<2
- g(f(x)) iscontinuous atx =1 .. f(1) = R.H.L.

1
o+3=2[5—k)+3 k=1

2
98. A
1-x |
;o x<1 1; x<1
| x-1] 1 _1
fx)=1 1 5 x=1 =f(x)=1>," *7
X C x> 1 x2; x>1

function is continuous every where

99. B

-1
X - X
=cos! | = —
Lety = cos [x‘1+x]

Ay -1

Tdx 12
x1-x

1_
[x‘1+x]
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(xTex)(x2-1)-(x1-x)(x2 +1)
% (x‘1 + x)2

1t x)(x2 - 1) - (k= x)(—x% +1)
2|x‘1 + x|

~{(-1-1)(-1-1)-0}
2[-1-1]

dy
dx

= -1

X=-1

100. C
Differentiating both sides w.r.t. x, then

dy
[ 2 =
(3-2sin“x).1 + cosy dx 0

_ dy (3-2sin?x)
“dx cosy

V3
-y =B

dy
“odx

(o)

101. A
tanly-y+x=0
differentiating w.r.t. x both side

1 dy dy

1+y2 dx dx+1=0

o dy
dx y dx y" dx

102. A

ey

T
2

- f(x) = cosx? = f'(x) = -2x sinx?

f(x) = cos (x2 - 4[x]) atx = ;[x]1=0

=V 5

|
—
TR

103. B
y = sin~! (cos x)

dy -sinx

dx =W;XeR—{nn:neI)

dy

X o —-sgn(sin x)

104. A
f: [0, ©) — [0, »), g:[0, ») — [0, )
g(x) is decreasing function and f(x) is
increasing function .. x > 0 = g(x) < g(0).
= f(g(x)) <f(g(0)) [fis increasing]
=h(x)<h(0)=0
But range of h(x) is [0, ©), .. (X) <0
hence h(x) = (0) v x>0
~h(x)-h(1)=0-0=0v x

105. C
f"(x) >0y xeR
= f(x) isincreasing v X € R
gx)=f(2-x)+f(4+x)
=g'(x) =-f(2-x)+f(4 + x)
gxX)>0=f(4+x)>f(2-x)
>4+XxX>2-Xx=>x>-1

106. B
It is given that (8r/r) x 100 = 1.
v = (4/3)nr3; logv = log (4n/3) + 3log r

1 1 1
Lov=26r= L svx100=3 [—6rx100) =3
Vv r Vv r

Hence, errorin volume is within 3%

107. D

Let P(x) = ax3 + bx2 + cx + d
P(-1)=-a+b -c+d=10
Pl)=a+b+c+d=-6
P'(-1)=3a-2b+c=0
P(1)=6x+2b=0
Solving above equations,
P(x) =x3-3x2-9x + 5
P'(x) =3x2-6x-9=3(x+1)(x-3)

x = =1 is point of maximum and x = 3 is point
of minimum of P(x).
AlsoP”" (x) =6x -6 =6(x-1)
- X = 1is point of minimum of P’(x)

o A(Xy, ¥4) = (-1, 10) and B(x,, Y,) = (3, -22)

. AB = \16+322 =465

108. D
fx) = cos[ xji, x>0 /J
x+aT: x<0 {
—E.sin[zx)<0; x>0
foxy=1 2 \2

1>0; x<0

so form max. value > RHL
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109. C
- f(x) = xx 1 r
© f(X) =xX(1+Inx) <0 (given) log A = AITO Zlog(1+ J
- xX>0 . 1+4Ihx<0= Inx<-1

= x<el. xe(0,1/e) (.- x>0) 1
_ Ilog(1+x)dt —~ A= 4
0 e

110. C
ff(x)=eX(x-1)(x-2)<0
=>x-1)(x-2)<0 ..1<x<2 117. C
ie, x e (1, 2) Put x” = t & solve
118. B
111. C 1 1 1
Since, f'(2) =0 =" (2) 7£10+3C05X<13:}§Smﬁ7
Letf(x) =A+ (x-2)",n>3
but f has local maximumat x = 2 dx
27

So, n may be taken as 4 and since maximum —10 3 < 2r
value is -17.Therefore, f(x) = -17 - (x - 2)* 13 + 5C0S X 7

112. A 119. D
a 3a .
Forx >0o0orx <0 f'(x) = X +2bx+1 1 I sinadt
- . i _ i _2
cF(1)=0=a+2b+1=0 ..() sina. g SIN(x—a)sin(x -2a)
and f(3) = 0 = % +6b+1=0 ... 1 Tsin{(x—a)—(x—Za)}dx
~ Sina sin(x — o) sin(x - 2a)

Solving Egs. (i) and (ii), we get

a=-3/4,b=-1/8 .

_ 1 j cot(x - 2a) - cot(x — a) dx

113. A sina 3
1 f(3 1
Ta I( Vx+1- )dx<4 = 2 cosec a. Iog( seCaj
1
1 120. B
:E(a\/g—1+a—1—2\/5+2)<4 They meetatx =0&x=1-m
1-m
=a+.,a-6<0=(J/a)2 +Ja-6<0 2
va Area = J.X_X —mxdx=:|:§
\/5 E(—3, 2) 0
1-m
114. D - J.(x(l—x)—xz) dx =+ 2
(-1)[XI = odd function 0 2
3 3
115. A L a-mp? @-mp? L9
¢'(X) = eX2 (1 - x2) 2 3 2
P(X)=0=x2=1=x==+1 >(1-m)Bd=%27>1-m=+x3=>m=-2,4
116. D 121. C
4(x2-2x) +y’+4y=4
A= r{[‘; Z[(n+ 1)(n + 2)(n + 3)...(n + n)]¥/n 4(x-1)2+ (y+2) =12
2 2
1 2\(,.3 o (X_31) +(y1+22) -1
= rlxin Kl+ﬁj+[1+Fj(1+ﬁj+...(1+ﬂﬂ
n Itisellipse . A= /3 J12 n=6n
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123,

122. A 4
Area y=1
= sq. circle
» x=1

=2X2-1nX E =1.

T Y=l
B
d
& -ax = % = —-adt = Inx = —-at
dt X
= X = ce ¥ = x(t) = ceat

4
imi — @-bt = 2 -b—
Similarly y (t) = e = ya) = 2 = e? b=

124.

125,

126.

127.

128.

129.

x1) 3 4

3

x(t) =y (t) = 2e3t = ebt— (@bt = 2
Y

=\3) = 2=t =log,;2

D

_ dy dt
Letx+y—t:>1+dx—dx
$=1+cost:>x=tan£+c
dx 2
D
Y 2 oeaxIFe [l = &
dx X X x2

D
Xx+2{x}>1
2{x}>1-x
[X]2 -5[x] + 7
=([x]-2)([x]-3)+1>1

~1/3

D
A
If n is even x", y" are positive
X +y +1n+1+ ...... lznxnyn

X"+ y"+ (n-2) =nxy
But given x" + y" 4+ (n - 2) = nxy
LX=y=1lor x=y=-1.

D

130. D

Given f(x)=[sinx+[cosx+[tanx + [secx]]]]
= [sin + p],where p=[cosx+[tanx + [secx]]]
= [sin x] + p, (as p is an integer)

= [sin x] + [cos x + [tan x + [sec x]]]
= [sin x] + [cos Xx] + [tan x] + [sec X]
Now, for x e (0, n/3), sin X € (0, gj,

COSXE(%, 1) ,tanx (0, V3),sec x (1, 2)

= [sin x]=0, [cos x]=0, [tan x]=0or 1,[sec x]=1

131,

132.

133.

134,

135.

= The range of f(x) is {1, 2}

D

dy d2y

ax 2X, ol 2

dx 1 1 d%x 1 1
dy = 2y T 2x’ dy? 4yly — axd
A

Do your self

C

Obviously, f(x) = x2 + tan~1 x is
non-periodic, but sum of two non-periodic
functionis not always non-periodic, as
f(x) = x and g(x) = - [x], where [*]
represents the greatest integer function.
f(x) + g(x) = x = [X] = {x} is a periodic
function ({ * } represents the fractional
part function)

D
2 2 2 2
lim 1—+2 +3 Fot —
xom | 33 3 x3 3
lim X(x+1)(2x+1) 1
= X — 0 6X3 = §
B

1/x
lim x] e’"-1
x—0" el/x 41

lim —l_e_l/h
= hoolLh] 1+e1/h =0x1=0

1/x
lim e’ "-1
X—>0" [x] el/xX 1
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. “/h g
= M [-h] | e | =l x () =1
Thus, given limit does not exists. Also

lim
Xx—0

el/x _1
el/x does not exist, but this

canot be taken as only reason for
-0

: Vx 1
non-existence of 1M [x] ol/x 1

136. B
Statement II is obviously true.

2X
But f(x) = tan™! (l_xz) is

non-differentiableatx =+ 1

X
as 2 is not defined at x = + 1.

Hence statement I is true but statement II
is not correct explanation of statement I.

137. A
Since |f(x) - f(y)| < |x - y|3, where x =y

f(x) - f(y)
X-y
Taking lim as y —» x, we get

f(x) - f(y)
X -y

< |x -y|?

lim
- yYy—o>X

l[im
Yy—>X

Ix - y|?

f(x) - f(y)
X-y
= |f(x) <0 ( If(x)| > 0)
= 1f(x)]=0 .. f(x)=0

= f(x) = c (constant)

lim
Y—>X

lim | (x —y) |2
= gy_}x|( 121

138. A
Given f(x + y3) = f(x) + f(y3) V X,y e R
Putx =y =0, we get f(0 + 0) =f(0)+f(0)
= f(0) = 0.
Now, put y = — x1/3, we get f(0)=f(x)+f(-x)
= f(x) + f(-x)=0 = f(x) is an odd function
= f'(x) is an even function = f(-2) = a

139. D
Though |x - 1] is non-differentiable at
x=1,(x-1)|x - 1] is differentiable at
x = 1, for which Lagrange’s mean value
theorem is applicable.

140. A
Consider f'(x) = 4ax3 + 3bx? + 2cx + d
= f(x)=ax*+ bx3+cx2+dx + e
f(0)=eand f(3) =81la+ 27b + 9c +3d+e
=37a+9 +3c+d)+e=0

Hence, Rolle’s theorem is applicable for f(x),
= there exists at least one cin (a, b)
such that f'(c) = 0.

141. D
whenx=1,y=1

d——32 2 1 (d_yj =0
dX_X X = dXX:l_

= Equation of the tangentisy = 1.
Solving with thecurve, x3 - x2-x+2=1
= x3-x2-x+1=0=> x=-1,1
(1 is repeated root)
. the tangent meets the curve agai at x = -1
. statement 1 is false and statement 2 is true.

142. D
Statement 2 is true as f(x) is
non-differentiableatx =1, 2, 3.
But f(x) has a point of minima atx = 2
and not at x = 3.

143. B
f(x) = X + cos x
© fi(x)=1-sinx >0V X eR, except

atx = 2nn + g and f'(x) = 0atx = 2nn + g
. f(x) is strictly increasing.
Statement II is true but does not explain
statement I. -+ according to Statement II,
f'(x) may vanish at finite number of point
but in statement I f'(x) vanishes at infinite
number of points.

144. A

J. e sin xdx

1 . .
=3 J.ex(smx+cosx+smx—cosx)dx

N~

= (jeX (sin x + cos x) dx

- '[ e* (cos x - sin x) dx)
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1 1
=E(eXsinx—eXcosx)+c Ex4x4=85q.units.

This is equal to the area of the square of

1 .
= - e (sinx-cosX)+cC
2 ( ) side length 242.

145. A
148. A
_ b b Statement 2 is correct as y = f(x) is odd
Given that I g0 dx > I g(x) dx and hence statement 1 is correct.
a a
= y = g(x) cuts the graph at least once,
then y = f(x) g(x) changes sign at least
b
once in (a, b), hence I f(x)g(x) dx can x'4 X
. -8 8
be zero.
146. C
X>X2V X e (0,%) - ex>eX v x e[O,%j
149. A
i The equation of circle contains. Three
COSX >sinX V X e (01 Z) independent constants if it passes through

three non-collinear points, therefore a is

2 true and follows from R.

2
= eX cosx > eX sinx

150. A
= ex>eX >eX cosx>eX sinx v xe |05 - 5 5
4 Y =C,C0S2X+C,SIN?X+C;y COS2X+C,e2%+C; 2% +C

= L>L>5L>] 1 - cos2x cos2x — 1
=CCOS 2X + G| T 5 JtG| T 5

147. B
2>max. {|x-yl|, Ix+vVy|} +C,e% + C e2X + C,
= |[x-y|]<2and |x + y| <2, which
forms a square of diagonal length 4 units. (et [ =] C C3 R
yox=2 —( 15t )c052x+( 5 )+(C4+c5)e *+C,

= 2
=1, cos2x + 1, e+ |5

/ = Total number of independent
\/XV—Z parameters in the given general solution is 3.
Hence statement I is true, also statement II
is true which explains statement I.

= The area of the region is
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Il HINTS & SOLUTIONS : TRIGONOMETRY [

151. A
we have k; = tan 270 - tan 6
= tan (270 — tan 90) + (tan 90 - tan 30)
+ (tan 30 - tan 0)

sin26 2sin0
Now, tan 36 - tan 6 = cos30cos0  cos30
2sin30
imilarl - =
Similarly, tan 96 - tan 36 0590
2sin90
and tan 276 — tan 96 = 05270
sin90 . sin30 . sino
k=2 cos270 cos90 cos36 =2k,
152. D
99 3
Tn <0 < 50r is equivalent to 7“ <0<2n
. X =-sin2@andy = cos? 0
ty-x=1
153. A
sec®o N tano _ 1
a b a+b

or a2sin® @ + ab + b2 = ab(cos® 6 - sind 9)

ab(1 - 2sin? 6 cos? ) cos 20

1 .-
ab (1 - 2 sin2) (1—55'” 29)
= a2sin% 0 - 2absin* 6 + b2 = —2ab sin? 0
) . ab . .

+ ab sin? 0 sin? 20 - > sin? 20 — 2ab sin* 0

(asin*® - b)2 = 2ab sin26 (-sin26 -1
+ 2 sin? 8 cos2 6 — cos? 0)

= 2absin?20 (-2 + 2sin20 cos20) >0

= 4ab sin2 0 (sin*0 -sin20+ 1)>0
=ab<0

154. A

y+—

E

But |sin x + cos x| <
which is possible only when

1, 1 and r
y+y— ~y=landx=,

155. B

we have, sin x ,/(8cos?x) =1

=sinx. 2 /2 |cos x| =

1
or sin X | cos x| = >p
CaseI: whencosx >0

. 1 . Y
= sin 2X = 3=smz

= 2X=nn+ (-1)"

I

Butcosx >0, .. x =

A 0|3
|

Case II : when cos x

1
:>sm2x-—\/—

2X =ng - (=1)"

5z 7n

8' 8

Hence, the values of x satisfying the given
equation which lies between 0 and 2r are

5z 7n

8’8 these are in AP with

Butcosx <0 .. x=

3n on
8/

I

o©|a

. Y
common difference e

156. A
2sin?20-5sin6+2>0
= (2sing-1)(sin6-2)>0
-+ sin0-2<0 (always)

1
. 2sin6-1<0 :>sine<5
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1
= —C0S 0 > —= = cos (n + 0) > cos

2 3
27 Bl 27
0r2nn—?<5+9<2nn+?
7
:>2nrc—?n<e<2nn+%
7 b
F =0,— <6< —
orn 0,6 0 6
5n 13n
F =1, — <0< —/—
orn "6 0 5
O O O O
—7n m on 13n
6 6 6 6
O O
0 2n
5n
: 0/E _12
oef0f] o (X
Alternative Method :
. 1 .o . LU . 5m
— = — = T——| = —_—
S|n9<2 sm6 sm( 6) sin 6

157. B

1 + 22r—1

2" -1 2r _or1
T, =tan! | T o1 | =tan! 1o o1

= tan~! (2") - tan~! (2r- 1

n

n
-1
LS=Y T = r; tan = on_tan-1(2r- 1)

r=1

= tan~! (2") - tan! (29)

= tan~! (2") - tan~! (1)

= -1 n _E
tan-t (2M) 2

Hence, S, =tan™!(2*) -

I

— -1 _t_ T _
tan™! () 2 >

I
4

158. D
1 Radian = 57017"44.8"

sinl1 = = is the greatest.

2

I

159. A
We have,

. . Y
1 < sin"! cos™! sin"! tan~! x < >

= sinl<costsinltanlx<1

= cossinl>sin"ltan!x>cos 1

= sin cos sin 1 > tan~! x > sin cos 1

= tansincossinl>x2>tan sincos 1
X € [tan sin cos 1, tan sin cos sin 1]

160. D
(ry +r,+r3-r)2
=r2+r2+r2+r2
+ 2(ryry + ryrg + r3ry) = 2r (ry + ry +13)
= (4R)2=r2 +r2+r,2 +r32 + 2s?
-2 {(s-a)(s-b)+(s-b)(s-c)+(s-c)(s-a)}
= 16RZ2=r?+ r;2 +r,2 +ry2 + 2s2
-2{(3s2-2s(a+b+c)+ab+ bc+ca}
= 16RZ2=r’+ r;2 +r,2 +ry2 +4s2
-2 (ab + bc + ca)
=r’+ r?+r2+r32+(a+b+c)
-2 (ab + bc + ca)
=r’+ r2+r2+r2+a2+b?+c?
Hence, r> + ri2 + r,2 + r;2 + a2 + b2 + ¢
= 16 R?

161. A
-+ A, B, CareinAP. . 2B=A+C
and A+ B+ C=180°= 3B = 180° .. B = 60°
1 a2+c?-bp?
LcosB=—-=————"7" "
2 2ac

= a2+c2=b2+ac= (a-c)?=b?-ac

= la-c| = (b%-ac)

or |sin A -sin C| = \/(sinzB—sinAsinC)

.[A—C]
sin
2
= \/(z—sinAsinC)
4
sin(A_C)‘ = \/[z—sinAsian
2 4
J(3-4sinAsinC 2

. [A —cj
sin
lim _ lim 2

" xoc |A — C| ~ x—c W

A+C)

:>2cos(

=2
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162.

163.

164.

1] =1

A
Let a be length of side of regular polygon,

a T a T
then R = > cosec |, and r—z cot n

e
cosec[j 1
R \n)
. R_ _ ) _ _
T r cot[n) cos[nj V5 -1
n
L 1 _5+1 (zj
-, COS n)_ 5.1 =4 =Cos(3
n=>5
C

A = cos (cos Xx) + sin (cos Xx)

=2 {cos(cos X) cos% + sin(cos x) sin%}

Rt

-+ —1<cos (COSX—%) <1
=2 <A< 2
(o

sin s + cos L
2n 2n

= /2 sin 4=
4 2n

RN E N N
Soforn>1, 2\/E—sm ™ >sz

1
=ﬁorn>4

. L
Since, sin (4 + Zn) <1foralln> 2,

165.

e i orn<s
we ge 2\/5< orn<

So that 4<n<8. By actual verification we
find that only n = 6 satisfies the given
relation.

From the given equations we have X tan a=p,

Stanatanp=0andtanatanptany=r

So that (1 + tanZ?a) (1 + tanZ2p) (1 + tan?y)

166.

167.

168.

=1+ Xtan?a + X tan? o tan? B
+ tan? o tan? g tan? y
=1+ (Ztana)?-2xtanatanp
+ (T tan o tan p)?
-2 tan o tan B tan yX tan a
+ tanZ o tan 2 B tan? y
=1+p2-2pr+r2=1+(p-r)?

C

Given, tan x + sec x = 2 cos X
Multiplying by cos x = 0

s.osinx + 1 =2 cos? x
=sinx+1=2(1-sinx)(1+sinx)
= (sinx+ 1) (2sinx-1)

1
s sinx=-1landsinx = =

2
sinx=-1 (- cos x = 0)
'sinx—l:x—ﬁ 5—“
- ) T 6’6

B
Since, (2cosx—-1)(3+2cosx)=0

-cosx;«t—E
’ 2

1 b1
.. COS X 2:>x 2nm 3,neI

and given 0 < x < 2rn

5n

Y
.x-§,3 (forn=0, 1)

A
Given that

SinX — cos X

Sin® X — cos® X = —
sinx cos x

sin® x — cos® x}
=1

SINX COS X |: SinX — cos X
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sin x cos x {sin* x+sin3 x cos x+sin? x cos? x
+sinxcos3x +cos*x } =1

sin x cos x [(sin% x+cos* x)+sin? x cos? x

+ sin x cos x (sin? x + cos2 x)] = 1

sin x cos x {(sin? x+cos? x)2-sin? x cos? x

sin~! [cot {15° + 30° + 45°}]
sin~! [cot n/2] = sin"1 (0) = 0

172. D
- 2a%2 + 4b2 + c2 = 4ab + 2ac

+sinxcos x} =1
1 1 . - 1 .
el 1--—sin“2x+=sin2x| =
= > sin ZX{ 4 +2 } 1

sin 2x (sin22x - 2sin2x -4) = -8
sin32x -2sin2x-4sin2x+8=0
(sin2x - 2)2(sin2x+2) =0

= sin 2x = £2 which is impossible

=(a-2b)2+(@a-c)2=0
Which is possible only when
a-2b=0anda-c=0

or%= = — =) (say)

NIRRT
=)

169. A
For cos™! (1 - x)
- -1<l-x<1= 1>-1+x2-1 2 .2 M
2 2 2 -
or 2>x>00r xe[0,2] ... (i) cosp= 2 tC¢-b _ M 4
For cosix= -1<x<1 ... (ii) 2ac 2)?
From Egs. (i) and (ii), weget0<x<1
- L.H.S.>0, butR.H.S. <0 (-- x<0) _, 1_7
Equality holds if L.H.S. = 0 and R.H.S.=0 -7 88
~cosi(l-x)+mcosix=0
=cos1(1-x)=0andcos1x=0 173. B
which is impossible i.e. no solution By appolloneous theorem
Hence, number of solution = 0 (GB)2 + (GC)? A
=2 {(GD)2 + (DC)2}
170. ¢ — (GB)? + (GC)? . A
(1 b
tan {Ztan 1(—)——} 2 2
e [l p
2 2 B a D E “
1 2
) 2><§ 1 (GA)Z 2
- —tan- a .
— tan (&N 1 tan = (GB)2 + (GC)2 = o (D)
25 -
Similarly,
1(10 a 5 ,_ (GB)®> | b? ,
10 5 ,_(Gey? | &
10 and (GA)? + (GB)? = - + 5 N
24 14 7
= tan tan~! 1410 =37 =-75 Adding Egs. (i), (ii) and (iii), we get
24 2 {(GA)? + (GB)? + (GC)%}
1 a? +b? +c?
171. A = S {(GAY+(GBP+ GO+ (T )

® : 0744-2209671, 08003899588 | url : www.motioniitjee.com,CJ :info@motioniitjee.com

or %{(GA)ZHGB)Z-‘_(GC)Z}:M
2 b2 5
= (GA)? + (GB)2 + (GC)? = (%j



174. C
-+ /A = 20°
Then, b =c¢

. /B =«C = 80°

a b C

" sin20° _ sin80° _ sin80°

. a _ b
sin20° cos10°
= a=2bsin10°....(i)
a3+ b3
= 8b3sin3 10° + b3
= b3 {2(4sin310°) + 1} &
= b3 {2 (3 sin 10° - sin 30°) + 1}
= b3 {6 sin 10°} = 3b2 (2b sin 10°)
= 3b%2a =3 ac? [from Eq. (i)] (- b =0¢)

175. D
cosec? X + 25 sec? x = 26+cot2 x+25 tan? x

=26 + 10 + (cot x - 5 tan x)2 > 36

176. A
1

.- tan 6 = ﬁ

~ cos ec?0 —sec? 9 @+ cot? 0) - (1 + tan? 0)
" cosec?0 +sec?® (1+cot?0)+(1+tan?0)

(cot2 0 — tan? 0)
2 +tan® 0 + cot? o

5 1
_—l-__ 48 _48_3
B 2+7+7 T 14+1+49 64 4
177. B
A+C=B =tan(A+C)=tanB
tanA + tanC

= 1-tanAtanC =tanB

= tan Atan Btan C = tan B - tan A-tan C

178. D
1+sin0+sin20+...... =4+2/3
;—4+2\/_
1-sino 3
. 1 4-23
:>1—sm6—4+2\/§—T
. \/§ b 27
..sme—T. 6—3or3

179. C

. Y T X
Since, x+2 tan x= > ortan x—4—2 =y (say)

sy =tan x ()

Graphs (i) and (ii)
intersect at three points
. No. of solutions is 3.

180. D
V3 m n
sm29=7=sm 3 ), Sin T 3
n 2% T T .
329—5,? Ore—g,g ..... ()
and tane——1 0= =, 1+ =
NE) “6' "6
n 7n ..
G—E,F ...... (i)

T

From Egs. (i) and (ii) common value of 0 is 6

. s
Hence, general value of 6 is 2nt + —, nel

181. C
. (.1 (1
tan ' 1 + cos > + sin >
_n, 2t _m_3n
T4 3 6 4
182. A
Let x =tan o

2x
Then, 2 tan! x + sin? 5
1+x

2tano

—————| = 20 + sin"(sin 2
1+tan29J O+s (s 0)

= 29+sin‘1(

If -— <20 < = Then,

N|a

K2
2

2X
2tan ! x + sin7! (1+x2) =20+ 20 =40

=4 tan™! x
Which is not independent of x
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. T T
- < - < —
and if > <7 26_2

2x
Then, 2 tan! x + sin’? 5
1+x

=20+sin"isin(n-20)=20+n-20
= n = independent of x

n 3n L
L 0e g Principal value of

T T T T
0 e (_E'EJ RGNS {ZIEJ Hence, X € [1, ©)

183. A

184. C
(a+b+c)(b+c-a)=kbc
_ s(s-a) _ k
= 25 (2s - 2a) = kbc = b — a

A K A
cos? [E) =7 -+ 0 < cos? [Ej <1

.'.0<§<4:>0<k<4

185. C
+cA=a2-(b-c)2=(a+b-c)a-b+c)
=2(s-¢c).2(s-Db)

Js(s—a)(s-b)(s-c) =4 (s-b)(s-c)

1 _ [s=b)(s-¢) A
= Z = s(s—a) —tanE

A
..tani—z

186. A

r=r,+r;-r

A A A A
= — = + -

S s-b s-cC s-a

1 1 1 1
= - + = +

S s-a s-b s-cC

2s—a _ _ s(s—a)
~ 2s-b-c _ (s-b)(s-©)

187. C
- sinx+sin2x=1=sinx=1-sin?x
= sinZ x = cos* X = 1 - cos? x = cos* x
= cos* X + cos2x =1
Squaring both sides,
then cos® x + cos* x + 2 cos o x = 1
Hence, cos8x + 2 cos®x + cos*x = 1

188. A

'.'0<oc<%

o T
:>0<E<E

then tan o/2 is always positive

(in first quadrant),

. 7
San(,+COSO(,=7

a 2 o
2tan—= 1-tan® =
2 2

V7
2

= 1+tan2% + 1+tan22 -
=

a 2 2 a
Z[Ztan5+1—tan E):ﬁ(1+tan E)

= (4/7 + 2)tan? %—4tan %+(ﬁ -2)=0

e & 4416 - 4(N7 +2)(V7 - 2)

2 2(+7 +2)

4+16-12
T 27 +2)

4+2 2+1
T 2W7+2) T (V7+2)

1 3 J7 -2
=72 or\/7+2=—3 or J7 -2

Hence, tan (a/2)= Q ( 0< (%) < %J
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189. A 193. B

> sin(a+ B) <sina +sinpin (0, n/2) (cot'1x)2-5cotlx+6>0
ssin(oa+p+y)<sina+sinp+siny = (cot'Ix-3) (cotlx-2)>0
) Then, cot-! x < 2 and cot! x > 3

N _sin(a.+p+7v) 1 = x > cot 2 and x < cot 3

Sino +sinp +siny hence, x e (-=, cot 3) U (cot 2, )

190. A 194. C

We have, |cos x| = 2[x] =y (say) Since, a* + b? + ¢? = 8R?
.y = |cos x| and = (2R sin A)?+(2R sin B)?+(2R sin C)?=8R2

y = 2[x] =sin2 A+ sin2B +sin2C=2
From graph = cos2A-sin2B +cos2C=0
|cos x| and = cos (A+B)cos (A-B) +cos2C=0
2[x]dont X' =cos(n-C)cos (A-B)+cos2C=0
cut each = -cos C{cos(A-B)-cosC}=0

= -cos C{cos(A-B) +cos(A+B)}=0
= -2cosAcosBcosC=0
..CosA=0orcosB=0orcosC=0

other for any
real value of x.
Hence, number of solution is nil.

K2
191. B 2 2 2

we have, |[4sinx - 1| < /5 195. A

= -5 <4sinx-1< .5 5 )
sin A+smA+1=sinA+ 1 +1

SinA sinA
J5-1 J5+1
= - |74 | <sinx<|T g LV
= | VSinA -
[ SnA +3>3

. T . T

= =-sin = <sinx < cos —
10 5 .2 .
sin“A+sinA+1 _

Minimum value of 3

- T m SinA
= sm(—ﬁ) <smx<sm(§—§j

.2 -
L in“A+sinA+1
. Minimum value of £> >

sinA
(o . . (3m
:>sm( 10)<smx<sm[10) =3+3+3=9
n 3%
Xe[_ﬁ'ﬁj {v xe(-mm}y |196. C
We have,
192. A 5 cosA + cosB +2cosC _a b
. a b c  bc ' ca
; 2 X
1 + sinx sin > =0 b2 2 a2 2 b
=2 2abc + 2abc
] 1-cosx
1+ sinx 5 | =
a’ +b% -c? a2+ b2
= 2+sinx-sinxcosx=0 + 2 " 2apc | = “bc

= 4 + 2sin X = sin 2x

LHS € [2, 6] but RHS e [-1, 1]
Hence, no solution

i.e., Number of solutions = zero

=>b>+c2=a2 :>4A=§
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197. A

HM of exradii =

S|l w
Il
w
-

1
1

5
r1

198. A
We have, sin a cos3 a > sin3 a cos a
= sin a cos a (cos?2a - sinZ2 o) > 0
=cos3asina (l-tan?2a) >0
(. sina>0for0<oa<mn)
=cosa(l-tan?2a)>0
=cosa>0and1-tan?2a>0
orcosa<0and1-tan2a <0

3n
= a e (0, t/4)orac [T,ﬁ)

199. C

absinx + b \(1-a?) cos x

Now, y/(ab? + (by(1 - a2))?

= Ja%? +b2(1-a2) = by(@ +1-a%) =b
= b {(asinx+ y1—a%) cosx)}

Let a = cos a,

5 @ -a%) =sina=bsin(x + a)

s =1<sin(x+a)<1
L C-b<bsin(x+a)+c<b+c
s~ bsin(x+a)+ce[c-b,c+Db]

200. D
.+ 2€0sO+sing=1

2(1-tan0/2) (tan0/2)
(1+tan®0/2) T A+tan?o/2) T 1

= 2-2tan?6/2 + 2tan 6/2 =1+tan%6/2
= 3tan?(6/2) -2tan(6/2)-1=0

1
s tano/2=1,tan0/2 = -3

1
= 0=90°,tan6/2 = -3

.. 7¢c0s0+6sin0at6=90°is0+6=6
and 7cos 0O + 6sin o

_ 7(1-tan0/2)
T (1+tan®0/2)

12tan6/2
t L+tan?0/2)

7[1 _;j . 12[_ ;j .
1 =2('.'tan9/2:—§)

. _ 336 o o
- Sino = 625 and 450° < o < 540

- sin (o/4) = —<0(@/2) COSZ(“/ 2)
527
1 1+
1], [[1+cosa l 1_]ﬂ
= 2 2 = 2 2

1{1_2_4} 1 1
2 25/ T\50 542
202. B

4x2 - 4x|sin 8] - (1 - sin20)
= -1+ (2x - [sin 8])2 .. Minimum value=-1

203. A

1 . .
-+ cos? 0 sec?o, > & sin* 6 cosec?a are in AP

1 = cos? 0 sec? a + sin* B cosec?a

cos*e  sin*e
=>1= 5 —
cos“o  Sin“a
4 .4
. cos™ 0 sin® @
= (sin20 + c0s20)2 = 5 —
cos“oa  Sin“a

1 1
= cos* 0 ( 5 —1J+sin4e ( — —1j
cos” a sin a
-2 sin20 cos?0 = 0
= sin? o cos* 6 + sin* 6 cos? a
-2sin20 cos?20 sin2a cos2o =0

= (sin? a. cos? 0 — cos? a sin20)2 =0

=tan?2e =tan?2a .. O6=nnto, nel
Now, cos8 0 sec® o = cos® a sect a=cos? a
and sin8 0 cosecto = sinda. cosecto = sinZa

1
Hence, cos80 sec® a, =, sin®0, cosecta

2 I

. 1 .
ie, cosa, > sinZa are in AP.
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204. B 208. A

For maximum value 2a2 -1 -cos2x =10 cos (sin x) = sin (cos x)
5. cos2x = 2a2-1 = cos (sin x) = cos [(n/2) - cos X]
=sin?2x =1-cos?x = (2 - 2a?) = sinx=2nn=% (nr/2-cosx),neZ
= 2aZ+sin2x=2 Taking + ve sign, we get
. Maximum value of sin X = 2nn + n/2 - €os X
\/ 2 2y 2 2 i 1
| Y(sin? x + 2a%) \/(Za —1-cos“x) | or (cos x + sin x) = > (4n + 1)n
=1y2 -0l =2 Now L.H.S. e [-y2, 421,
205. B 1
COS” X < COS2 X ..... (i) hence -2 <5 (4n + L)n< V2.
and sin“x<sinZx ... (i)
Adding Egs. (i) and (ii), then 22 -= 242 -n
cos’ x + sintx <1 L L

But given cos” x + sin*x = 1
Equality holds only, if
cos’ x = cos? x and sin? x = sin? x

which is not satisfied by any integer n.
Similary, taking —ve sign, we have
sin X — cos X = (4n - 1)x/2, which is also

- not satisfied for any integer n. Hence,

Both are satisfied by x = > 0. there is no solution.
206. D
sin? 0, +sin?0, +...... +sin26, =0 209. A
= sin®, =sinB, =....... =sing, =0 X
in-ly— R -1 -1
= €0s2 0, COS2 0,,....... , 0820, =1 sin“x=tan™ [ 2 >tan™ x> tan™y

= C0S 0;, COS O, ..... ,Cos6, = *£1

Now cos 6, + cos 6, +.....+ cos 6, =n-4 x

means two of cos 6,, cos 6, ,....., Cos 6, [~ x>y, . 5 >x]

must be -1 and the other are 1. Now two 1-x

values from cos 6,, cos 6, ....., cos 6, can Therefore, statement 2 is true.

be selected in "C, ways. Hence, 1 1
n(n—1) Now, e<n = E>ﬁ

the number of solutions is "C, = >
By statement 2, we have

TS IUEY RS

Therefore, statement 1 is true.

Hence, statement 1 is false,
but statement 2 is correct.

207. D

Given cosx )" cos a-sinx »_ sina =0,V xeR
210. A
In any AABC, we haver; +r, + 15
=4R + r<9(R/2)

Hence, cosa + cos B+ cosy =0

and sina+sinf +siny=0

Hence, statement 2 is true.

Now (cos a + cos B)2 = (- cos )2

and (sin a + sin B)2 = (- siny)?

Adding, we get

2+ 2cos(a-B) =1 = cos (a-p) = -1/2

Similarly, cos (B -y) = -1/2 and

cos (y—-a)=-1/2

Now O <a<B<y<2n =>B-a<y-a
4r

27
Hence, B - a —?andy—a—?

Statement 1 is false.
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I HinTs & SOLUTIONS : ALGEBRA [N

211. C
-+ log, x + log, y > 6 = log, (xy) 26

Xy >2% or Jxy >23

. X+y

> zﬁorx+y22ﬁzl6

(- AM > GM)

~ X +vy2>16.

212, C
f(x, 10) = f(x, 11)

10 k 11 k
— _logy [;) = Y log, [;j
k=1 k1

11 11
:>0=Iogx(?):>? =1l=x=11

213. B
We know that only even prime is 2,
then (2)2-1(2)+12=0=>A1=8 ....(I)
and x2 + Ax + u = 0 has equal roots
2A-4u=00r(8)2-4u=0=pnu=16
[from Eq. (i)]

214. C
1
Byhypothesisi+°‘+ =_E
o — o a
and —2 _(Hl:E
a-1 o a
20° -1 b c+a
= "2 =-—anda=
o —o a c—-a

= (c+ a)2+4ac=-2b(c+a)
= (c+a)2+2b(c+a)+ b%2=>b?2-4ac
= (a+ b+ c)?2=Db2-4ac.

215. D
For maximum value of the given sequence
to n terms, when the nth term is either
zero or the smallest positive number of
the sequencei.e.,, 50+ (n-1)(-2)=0

26
=n=26..Sy =5 (50 + 0) =26 x 25 =650
216. B

Lx = AMa, y =,z =1/

Now, -- X, y, zare in GP

soy2=zx

- 7\2/b = xl/c_ xl/a - 7\2/b = x(l/c + 1/a)

2
= — =

b

Now, GM > HM = Jac > b
Now, for three numbers a3, b3, c3

Q|

+ % = .. a,b,carein HP

AM > GM
a’+c? .
= > (JJac)?® > b3 [from Eq. (i)]

a3+ c3>2b3

217. B
-+ 0<[x]<2=[x]=0,1
-1<[yl<1=[y]=-1,0
and 1<[z]<3=][z]=1,2
Now, aplying in the given determinant
R, - R, - R;, R; > R; - R, then

[x]+1 [yl []
-1 1 0
-1 0 1

= ([x]+1)(1 -0)-[y] (-1-0) + [z] (0+1)
=[x]+[yl+[z]+1 =1+0+2+1=4
(.. for maximum value [x] =1, [y]=0,[z]= 2)

218. B
A1 -2
5 -3 .
3.3 1|70

SA(-3+20)+1(2-30)-2(-4+9)+0
= 22-6L-8=0=22-31-4=0
>(A-4)(O+1)=0 ~ar=-1,4

219. A
.+ Q=PAPT = PTQ=APT (~PPT=1)
PT Q2005 P = APT Q2004 P
= A2 pT Q2003 P = A3 pT Q2002 P=...
= A2004 pT (QP) = A2004 pT (PA)
(- Q = PAPT = QP = PA)

1 2005
= A2005 — [0 1 }

220. D
AT (I-A)=AYT-AS=A‘ -0 =A% %1
A3(I-A)=A31-A% = A3 - A4 2]
and (I+A)(I-A)=12-A2=T1-A2%1,

221. C
v (x=1) = (x = [x]) (x = {x})
=X =1+ {3 [x]= [X]+H{XF =1+ {x} [X]
= ({xy-1)(x]-1)=0
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>{x}-120, . [x]-1=0=[x]=1

=>Xxel[l,2)

222. D
Discriminant >0 L m<22/5
Roots less than 2 ~f(2)>0

Lp?-p-2>0=p>2o0rp<-1
combine both casses, we get

22
p e (-, -1) e(zr?}

223. A
-+ a, b, ¢, d are positive real numbers.
~m>0 ....(i) Now, AM>GM

= L;(“d) > J(@a+b)(c+d)

= % > Jm orm<1 ..(ii)

From Egs. (1) and (ii), weget, 0 <m<1

224. D
letb=a+d,c=a+ 2d (D)
-+ a2, b?2, c2arein GP .. (b2)2 = a2c?
or+ b2 =ac )
-~ a,b,carein AP n2b=a+c

Given,a+ b +c=3/2=3b=3/2=b=1/2

. 1 1
From Eq. (i), a = > -d, c= > +d

-. From Eq. (ii),

1 1 j(l j 101
L _|2-d||[Z+d SN _ e
3 [2 2 =3 =4°d

Taking (-ve) sign, .. d

L &
2

225. D

2
-X cosx e*

; 2
—SInXx X secx
~f=X) = tanx 1 2 | =-f()

n/2
- J:n/zf(x) dx =0[-- f(x)is an odd function]

226. B
A > 0= abc + 2 > 3(abc)'/3
Let (abc)l/3 = x
xX3+2>3x =>(x-1)2(x+2)>0
X+2>0 =>x> -2
(abc)/3 > -2 = abc > -8

227. B

3 -3 0} ..(0)

2X-Y=[3 3 2

:>4x—2y=[g _66 2}

and x + 2y = [_41 Al; _54}

Adding Egs. (ii) and (iii), then
|10 -5 5| _ |2 -11
5x=15 10 0] “X=|1 2 0
From Eq. (iii), 2x+4y=[_82 % }%} (i)
Substracting Eq. (i) from (iv), then

[5 5 10]  [1 12
SYy=|-55 10| ~Y=|-11 -2
228. D

, _ -1-iW3

dw? = >

_ —1;|\/§ an

Also, > =1land o+ o? = -1

—o’ +o 0
- 0 —o’ +o

wf(x) =x2+2 o f(A) =A%+ 21
~0% + o 0 (2 0)
B 0 —o?re) TLO 2

—0’ +o+2 0
- 0 0’ +®+2
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=(-0?+ o+ 2) ((1) (1))

“eran (b Y- 58] 9

229,

230.

231.

-2+ (3 9).

A
[A(A + B)* B
= B(A + B) A
= (B'A+1I)Al= B!+ At

B

[[x] =2x| =4 = [[x] = 2([x] + {x})| = 4
= |[x]+2{x}| =4

Which is possible only when 2{x} = 0,1.
If {x} =0, then[x]=%+4 and thenx = 4, 4

and if {x} = %, then[x]+ 1= +4

1 1
..x—3+5and—5+5

= X =7/2,-9/2 Hence, x=-4, -9/2,7/2, 4

=[x]=3,-5

B
"+ @y, A@y....8,5, Are in AP

' 2
Ayt Ay ttay = o (a; + a,;)

21
= 693 = > (a; + a,,) (given)
-.a; +a, =66 (1)
10
za2r+1 = a1 + a3 + a5 + a7 + a9
r=0
+otay

= (a; + a,;) + (a5 + a;4) + (a5 + a;5)

+ (@, + a;5) + (ag + a;3) + a4
=5x(a;+a,)ta;,, (T, +T/ =a+)
=5x%x66+a,;, =330+ a,,

aq +adyq

=330+ ( > ) (- a;; ismiddle term)

=330 + 33 =363

232,

233.

234.

2

C

log, (@ + b) +log, (c +d) =>4
= log,{(a+b)(c+d)}=4
= (a+b) (c+d)=24

But AM > GM
LD s by d) = 22

La+b+c+d=8

B
R, >R, - Ry, R, >R, - R,

x -y O
0y -z|_g
a b

C+2Z

= x(cy +yz+bz)+y(az)=0
cXy + Xxyz+ bzx +ayz=0
cXy + bzx + ayz = 2007

D
(1) Tr 2"
i o2 n n?
. M +1) 5o
2
(M +1) Sn1
n=5— 221 o 2
n n? 2 n n?
=, M+ s n(n+1) e |~ 2"
2 2

235.

236.

B
.- Alis orthogonal, .. AA' =1 = Al=A

C

By property, adj AT - (adj A)T = O (null matrix)

237.

238.

C

Given that 16X2+3X—1 = 8X2+3X+2
= 24(X2+3X—1) - 23(X2+3x+2)

= X2 + 3X - 10 = 0

=>X+5)xX-2)=0=>x=-5,2
Sum of all values=-5+ 2= -3

B

Sumoftherootsa+pB+y=0=y=0
~. 0is a root of the equation=>c-1=0
=>c=1
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239. A

240.

241.

n

2

242,

243,

-Nn

- p,q,rarein AP . 2g=p+r ()
-» Roots of px2 + gx + r = 0 are all real,
then g2 - 4pr>0

p+r .
=73 -4pr>0 [from Eq. (i)]
= (p+r)2-16pr=0=p2+r>-14pr=0

rz r
:(—j —14[—j+1zo
p p

2
-
:(L—7j >48 = |-~/
p P

>4 43

A

Let S, = Pn? + Qn = Sum of first n terms
according to question, Sum of first 3n
terms = sum ofthe next n terms

= 55 or 25;, = S,,

or271pP (3n)'5 + Q(3n)] = Blan)'t Q(4n)
= 2Pn2+2Qn =0 orQ = -nP (D)

Sum of first 2n terms Son

Th =
€N Sum of next 2n terms . San — San

~ P(2n)? + Q(2n)
~ [P(4n)® + Q(4n)]- [P(2n)* + Q(2n)]

: 2nP +Q 3
T 6Pn+Q

nP 1 .
5P 5 [from Eq. (i)]

B
a+5=c+2b

2

+n+1+5=""""on42-n=4

D

r r-1
r-1 r

Det(M,) = ‘ =2r-1

2007 2007

D detM;) =2 > r-2007
r=1 r=1

5 (2007)(2008)

> - 2007 =

(2007)2

03 =1 =[]

Then, X =yandY =x ie,y=Xx

244. A

245,

246.

247.

248.

8 -6 2
_-6 7 -4 _
IAl=15 ‘4 51=0

=8 (7.-16)+6 (-61 + 8) + 2(24 - 14)=0
= Ar=3

B
Let the roots of ax2-5x + 6 = 0 be 2a, 30,
6
50 = Eand60c2=§:>—2=§:>a=1
a a a a
A

Let sidesbea-d,a,a+d
~(@a+d)?2=(a-d)?+ a2
=4ad=a%2 -.a=4d

Then sides are 3d, 4d and 5d

C
a—d a+d
B 3 A
. a-d 3d 3
SINA= T4 54" 5
. a 4d 4
andsin C = 2:d-5d " 5

C

{(10n )}
fo(x) =xxx..x(ndigits) =x |" g

2
D2 gy 4 10D @on -1y
.fn(3)—32{ 5 }_T

and fn (2) = M
9
R (10”— j
() +f(2) = (10" -1+ 2)
_(1o0"-1)(10"+1) _ 10*"-1 _
= 5 = =5 = (D)

A
A2 =-B2= A2 = ‘_22 _22‘ =-2B

A% = (-2B)2 = 4B2 = 4(2B) = 8B
A8 = 64B2 = 128B
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250.

251.

252,

A
Xyy Xop X3 evrvnnnnnn X5q are in HP
1 1 1 1 _
then X_1’ Z’ x_3 .......... X_zo are in A.P.
1
Let [;‘ :aij then a;, a,, a;...a,, are in
A.P.
X Xy + XoX5 + X3X, + ciennnnns +X19X50
1 1 1
= a.a, + a,.a, +.... + 819 3o

19
= ajayy = 19- XX =19 x4 =76
C
Let cotlx =0 - coto =x
- (Xi+1) _icot@+1  cot@-i
Xi-1) 7 jcot®-1 ~ cotO+i
_ cos@-ising e 19 1
CcosO+i sin®d i8 e2i0

|[z-iRe(2)|=]z-Im (z2)| Ifz=x+iy
then |[x + iy —ix| = |[x + iy - y|

= 4y -x)2 = J(x-yP +y?
orx2=y?2 - x=%xy =Re(z)=%xIm(2)
= Re (z) + Im (z2) = 0and Re (z)-Im (z)=0
D

|]a2-2al <3=-3<a?-2a<3
=>-3+1<a%2-2a+1<3+1

> -2<(a-1)<4
~0<(a-12<4=>-2<a-1<2
or-1<a<3 ButaeR*

253.

254,

255,

256.

~0<a<3 =ae(0,3).

D

- xyz=23x 31

Let ao+B+y=3,a+pB+y=1

Number of integral positive solutions
= 3+3—1c3_1 X 1+3—1c3_
= >C, x 3C, = 30

Since, negative values of x, y, z is also

allowed but since product is positive and

hence any two of them may be negative.

. Number of negative integral solutions

=3C, x 30 =90

Hence, total number of integral solutions

of xyz=24is30+ 90 =120

1

B
leta=2x+1,b=2y+1,c=2z+1
where X, y, z e whole number
~a+b+c=13
= 2x+14+2y+1+2z2+1=13
or x+y+z=5
The number of integrals solutions

7.6

=5+3—1c3_1=7c2= ﬁ =21

B
dm =22+ 30+ 5c=22+ (4-1)°+ (4 + 1)°

=4k + 22+ (-1)* + 1¢
+a=1,b=even, c =any number

OR

a=1, b =o0dd, cany number.
Required number1l x2x5+4x 3 x5=
70

On expanding each term, two dissimilar
terms are added in the expansion

3
3 1 1 (3 1)
X+ = =xX4+ < +3|X +—
( x3j x? x>
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1
Only x° and 9 arenew terms. Coefficient
1
of x3and —3
X

_ 3, 1
have occured earlier in *C, (X + F)

Hence, number of terms
=1+4+2+2+2+....uptoxr

n(n+1)
2

=1+2A=1+23n=1+ 2.

=1+n+n?

257. C
.+ 540 = (52)20=(22+3)20=22)0+320, A ¢ N
Also, 320=(32)10=(11-2)10=11p + 219, p e N

Now, 210 =1024 =11 x93 + 1
-. Remainder=1 ie,a=1

Also, 22003 = 23 22000 = g (24)500 = § (16)500
=8(17-1)°0=8(17v+1),veN
=8x17v+ 8
.. Remainder = 8ie,p =8
=>p-a=8-1=7

258. D

10-r r
(r+ 1)t term=T_, =10C \/X am
r+1 r 3 2x2

5_¢ r 5—%—r
—toc [X] 2 iz_wcx—
r{3 2%2 rog . r r
3 22732
For independent of x, Put 5 - % -r=0
.5 =%:> r=% impossible - r=whole number
259. A

Let a be the radius of the circle, ¢ be the
length of the chord and r be the distance
of the mid point of the chord from the
centre of the circle.

Let « AOM =0

. AM
S.sine = —
a

r
and cos 9 = —

Q
>

= r =acos®o,
¢=2AM = 2asin0

Given, (2a)§ < AB < (2a) %

E<€<& E<2asin9<&
=73 6 3 6
2 . 5 4 5 25
:>3<sme<6:>9<1 cose<36
4 25

— _ 2 ==
or9 1< cose<36 1

11

:g>cosze>%
:>—“11a<acose<—\/§a

6 3
or “161a <r< _\/Ea

. The given condition is satisfied, if the
mid point of the chord lies within the region
between the concentric circles of radius

\/16_1a and g a

Hence, the required probability

the area of the circular annulus *
area of the givencircle

5, 11 >
_"e¥ 36 )_5_11_20-11_9 _1
2 "9 36 36 36 4
ma
260. B
Let S be the sample space and E be the
event

of getting a large number than the previous
number. ~n(S)=6x6x%x6=216
Now, we count the number of favourable
ways. Obviously, the second number has
to be greater than 1. If the second number
isi (i > 1), then the number of favourable
ways, = (i-1) x (6-1i)

. n(E) = Total number of favourable ways

6
= D .(i-1)x(6-1)

i=1
=0+1%xXx4+2%x3+3x2+4x1+0=20
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n(E
Therefore, the required probability = %
_20 _ 5
216 54

261. D
Even numbers are 2,4,6
. The probability that an even number

appear = 3 = L .. The required probability

6 2

= P(that an even number occurs once or
thrice or five times....or (2n + 1) times)

1 1 2n 1 3 1 2n-2
- e, (1) (1w e, (4] (4)
1 5 1 2n-4
+2MC5| 5 |5 +...+

2n+1 0
1 1
ey [3)

1
- Jf2 1 2 1 2 1
= 22n+1 { n+ C1+ n+ C3+ n+ CS
2n+1
+..+2HIC,

22n l

52n+1 )

262. C
- T . . T
Since x, = cos 5 ) T isin (e

b4 b4 b4
Xy Xyt X3....oo = COS (3—1+3—2+3—3+....00J
b4 b4 b4
- isin (3_1+3—2+3—3+....00J
n/3

o (/3
= oS [1_1/3j -isin [1_1/3j

= €0s (n/2) —isin (n/2) = -i

263. B

Z—-7Z1 T
M z-2) =2

=z, and z, are the end points of diameter

. Z4, Zy, Z5 lie on a circle

Z1 +2Zp

. center (zp) = >

- 2,=5-i and radius = |z,-zy|=|1 + 2i| r= 5

-. Equation circle is |z-z,| =r or |z—(5-i)|=4/5

264. A
-+ |z| = Real and positive, imaginary partis zero
~arg|z| =0 = [arg |z]] =0

IOO[ar |Z|] _ 1000 _
. jx=o g dx = szo dx =0

265. D
Maximum number of points = 8P, = 56

266. B
210 -1 =1023
267. A

8 type 7type 2or4or6o0r8
Total number = 8P, x 4 = 224

268. C
Coefficient of x!1 in
(X! + x% + x3 4+ x* + x> + x8)3
Coefficient of x!1in
X3(1+ x+ x2+ x3+x%+x°)3
or Coefficient of x11in
x3 (1 - x8)3 (1 -x)3
or Coefficient of x8 in
(1-3x8) (1+3C; x+4C, x2 +....)

= 10C, - 3.4C,
= 10, - 3.4C,
= 45-18 =27

269. B
Here, 2n + 2 is even .. Greatest coefficient

(2n +2)! (2n +2)!

2n+2C
2N+2 _2n+2 _ —
2 T (n+D)I(n+1)! {(h+1)1}¥

2

Cn+

270. C
(\/5 + §/E)9= (31/2 + 21/3)9
ey = 9Cr(31/2)9—r (21/3)r — 9Cr 3(9-r)/2 r/3

For first integral term forr =3
Ty, =°9C5 3221 e, T4, = T, (4th term)

T

271. C
(21/5 + 31/10)55
Total terms =55+ 1 =56
Tr+1 — 55Cr2(55—r)/53r/10
Here, r =0, 10, 20, 30, 40, 50
Number of rational terms = 6

.. Number of irrational terms = 56 - 6 = 50
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272. D
100 bulbs = 10 defective + 90 non defective
Probability that 3 out of 4 bulbs, bought by
a customer will not to be defective.

90¢, ,10¢,
100
Cq

273. D
Let A denotes the event that the throws of
the two persons are unequal. Then A’
denote the event that the throws of the
two persons are equal. The total number
of cases for A’ is (36)2. we now proceed
to find out the number of favourable cases
for A". suppose
(X +x2+x3+...x8)2 = a,x? + a;x3 + ... +a;,x1?
The number of favourable ways for
A= +a+..+a,
= coefficient of constant term in
2 3 12 a2 , 33
(a,x%+azx> + ... +a,,x1%) X X—2+X—3+ ----- +XT
= coefficient of constant term in

(1-x5)2(1-1/x8?

A-x)?A-1/x)

coefficient of x10 in (1 — x®)% (1 - x)™*

coefficient of x10in

(1 -4x5 + 6x12) (1 + 4C x + 5C,x? + 6Cyx3+...)
=13C,, - 4. ’C, = 146

73 p(A)=1-P(A) = 222

'PA,_146
- P(A)= 648

362 648

274. A

AxB=(1,3,5,7,9) % (24,6, 8)

= (1, 2), (1, 4), (1, 6), (1, 8), (3, 2), (3, 4),

(3, 6), (3, 8), (5,2), (5, 4), (5, 6), (5, 8),

(7,2),(7,4),(7,6),(7,8),(9,2),(9,4),
(9, 6), (9, 8) Total ways =5 x4 =20

Favourable case:(1, 8), (3, 6), (5, 4), (7, 2)

(-a+b=9)

.. Number of favourable cases = 4

4 1
. Required probability = 20°-35

275. D
-~ arg (z-3i)=arg (x +iy - 3i) = 3n/4

=>x<0,y-3>0 ( 3:Tﬁis inII quadrantj

v X<0andy >3
&arg(2z+ 1-2i)=arg [(2x+1) +i (2y-2)=r/4
=2Xx+1>0,2y-2>0(-r n/4 isinIquadrant)

Ly-2 - 9=
o1 =tann/4=1=2y-2=2x+1
>y=x+3/2yx>-1/2,y>1 ....(ii)
\Y
\)(0,3)
From Egs. (i) and (ii), O//
X
-1/2

it is clear from the graph No point of intersection

276. B
wlzy =z =1z, - (z, - 3 - 4i) - (3 + 4i)]

lz,] = 1z, - 3 - 4i] - |3 + 4i]

=12-5-5=2=z,-2,] 2 2.

277. B
liz+z,| =1]i(z-1i)+ 2z - 1]
<li(z=-0) + 1z, -1
=|z-i]l +|z; - 1]
<24+ 1|4+ 3i| =2+5<7.
278. C

-lz-1]+]|z+ 3| <8

-+ z lies inside or on the ellipse whose foci
are (1, 0) and (-3, 0) and vertices are
(=5, 0) and (3, 0) Now minimum and
maximum value of |z-4| are1and 9
respectively .. |z-4]| € [1, 9]

S S
-5 -3 1 3 4
279. A

A< >B

13 pass through A

11 pass through B
Number of intersection points
= 37C2 - 13C2 - 11C2 + 2

(- two points A and B) = 535

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)



280. D

Terminal digits are the first and last digits.
-+ Terminal digits are even

Ist place can be filled in 3 ways and
last place can be filled in 2 ways and
remaining places can be filled in °P, = 120
ways. Hence, the number of six digit
numbers, the terminal digits are even, is
=3x120x2=720

281. B
nC,=70
nn-1)(n-2)(n-3)=1680=>n=38
Diagonals ="C, - n

_ n(n—l)_n _ n(n-3) _ 8x5 _
2 2

20

282. C
(bc + ca + ab)10

0!
S1air1 (bo)P(ca)i(ab)r

1
General term =
© plq

_L g+r pr+p, cp+q
_p!q!r!a ) =
Letq+r=10,r+p=7,p+q=3
Lp+q+r=10 . p=0,9q=3,r=7
. Coefficient of a0 b7 c3 is

0t 10-9-8-7!
o!3171—1.1.2-3:71

=120

283. C
Put x = 1, 0, ©? & add them
3(a, + a5 +...) =3"= a, + a5 + ag...= 31

284. A

n-r+1
r

zr

=Xx(n+1)-r

10.11
—(h+1)S1-3r = (n+ 1). 10—0T

=10n+10-55=10n-45=5(2n-9)

285. C
_ P(AnB) P(AUB) 1-P(AUB)
PIAB)="5@) = P@) - PG
286. D

The total number of ways of choosing two
numbersoutof 1, 2, 3,...,30is 30C, = 435
Since, x2 — y?2 is divisible by 3 iff either a
and b are divisible by 3 ornoneofaandb
divisible by 3. Thus, the favourable number

of cases 10C, + 20C, = 235

2 47
. Required probability = %3!55 =57

287. C
Total ways =6 X 6 X 6 = 216
for increasing function f'(x) > 0
=3x2+2ax+b=>0
=>D<0=>4(a2-3b)<0=a2<3b
alb

1,2,3,4,5,6

2,3,4,56

favourable 6

1
2
313,4,5,6
4
5

6 —_
Total favourable for (a, b) = 16
ccanbeanyoutofl, 2, 3,4,5,6

p= 16x6 _i
T 6x6x6 9

288. B
[z]2+ 7 (Z) = 0=>x2+ y2+ 7(x —iy)=0+i0

=(X2+y2+7x)-i(7y) =0+1i0
=>x2+y2+7x=0and -7y =0

Circle and x-axis
cut at 2 points
*. no. of solution = 2

289. D
(L+i)e+(1-i0)°
= 2 [5C, (i)° + ©C, (i)% + 8C, (i)* 6C, (i)®]
=2[1+(-15)+15-1]=0

290. C
letx = (1)¥" =x"-1=0
or x"-1 = (x - 1)(x - o)(X — @?)...(x — o"1)

x" -1
-1
Putting x = 9 in both sides, we have

= (X - 0) (X - 0?)..... (X - 0" 1)

9" -1
8

(9-0) (9-0?) (9-0%)..(9 - 0" Y)=
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291. A
Givenx+y+z+u+t=20
X+y+z=5

X+y+z=5andu+t=15
Required number =7C, x '*C . = 336

292, C
08 0sel0-0800
4——-><—>|< >« >
X y z u
SX+y+z+u=n-3;y=>1
z>1
x>0
ux=0
SX+y+z+u=n-1 . n="2C
293. C

Seriesis1+2+6+ 12+ 36+ 72+...20 term
(1+6+36+...10terms) + (2 + 12 + 72...10 terms)

610 -1 3
— 2 (-10
_3(6—1]_5(6 1)
294. B
100¢, 100 ¢, 1100 ¢y ... 4100 ¢ g
P=TTI00C, 300C .. +190 C oo
s

P= (2)100

where s = 100C, + 100C, +...,,+100C
But (190C, + 100C, +.....+100C,,)

5100
#(100Cg; + 100C; +....+100Co0)= = =29
s+s=2%
2% 1
s=29% - pP= W = 2
295. A

1st 2nd 3ed 4th 5th 6th _______ 0
1)1

T(T|T|1
T|IT|T|T|T|1
e

(21) 50 1, (57 1,
6'6 + 6 .6+ 6) g T °9)
5
_ _36 =i
.25 11
36

296. B
reflexive and symmetric
297. C
144 +153 +150 +158 + 155
Mean Height = - - 5 - -
= 760 = 152 cm.
298. B
The given frequency distribution is-
X; f; 2f; x;
4 7 28
7 10 70
10 15 150
13 20 260
16 25 400
19 30 570
Tf,= 107 Tfx; = 1478
2fix; 1478
X7 xf T o7 T Y
299. C
~(~pva) =~(vp) Avga=Pp Aq
300. C
p : we control population growth
g : we prosper
So, negativeof (p > q)is~(p—>q)=pA~q
301. C
Sincen(A) =3
number of subsets of Ais 23 =8
302. C
Here the numbers are 1, 2, 3,....., n and their

weights also are respectively 1, 2, 3.....n so

> WX

>w

1.1+2.2+3.3+
1+2+3+

weighted mean =
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309. C

- 1+2+3+.....+n Pl a| ripaa)| (@ar) |(Pra)a(anar)
_n(n+1)(2n+1) 2 2n+1 T T 7 T T
B 6 xn(n+1) -3
310. A
303. C plal|r|~|~r|(~Pva(~pvghr~r|(~vpvaa~r=p
%= n4Xq +NyX; .- X,= 400,%, = 480, X = 430 Tl E|T|F|F F F T
n4(400)+n,(480)
430 =
30 Ny +ny 311. C
AUB = {x: xis an odd integer}
5 . .
= 30n; = 50n, = n,~ 3 v {x : x is an even integer}

= {x:xisaninteger} =27

304. B 312. A

Because (p=q) = (~p v Q) Xq 4 Xo + oo X,

We have x = Let x' be
305. A the mean of x; + a, x, + a,...., x5 +
a then
P | ~» [ a J(~pva)|p=(~vpva) _ (xq+a)+(xg+a)+....+(X, +C)
T F F F F ) n

(X4 + X5+ + Xy )-... +NA
n
X1+ Xg 4o+ X,

= =204 a=Xx+a
n

306. D
We have P(¢) = {¢} .. P(P(¢)) = {¢, {¢}}

= P[P(P(6))] = { ¢, Lo}, {03}, {4, {6} }}.
Hence, n{P[P(¢)]} = 4

313. C

Let the assumed mean be, A = 900.The
given data can be written as under :

307. B
X; —900
Xq+Xg +oe ¥ Xy DX > g Wage  No.of di=x-A uj=——— fu;
= o X; = nx
n n (in Rs.) workers
X; f. =x:-900
_o2AX+A) XX ANk 1 1 1
New mean = . = . =X+ A 800 7 - 100 _ 5 _ 35
820 14 - 80 -4 - 56
308. B 860 19 - 40 -2 - 38
900 25 0 0 0
Mean X = % or >x= nXx 920 20 20 1 20
= 25 x 78.4 = 1960 B hi i 980 10 80 4 40
> x= X 4 = ut this > xis 1000 5 100 5 25
incorrect as 96 was misread as 69.
. correct Yx = 1960 + (96— 69) = 1987 N=) =100 2fiu=-44
Here A = 900, h = 20
. correct mean = @— 79.48 1
o 25 T . Mean = x=A + h [szi Ui)
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_ 44
= 900 + 20 100 )= 891.2
Hence, mean wage = Rs. 891.2.

314. A
use the property~(p and gq)=~p or ~q
3 is not an odd number or 7 is not a
rational number.

315. B
Use the property ~ (a A b) = ~av ~b

(P A~q)v(pvVva)

316. D
We have, x e AnBox=3n,neZ
and x=4n,neZ
< X is a multiple of 3 and xis a multiple of 4
< x is a multiple of 3 and 4 both
< xisamultipleof 122 &x=12n,ne Z
Hence AnB={x:x=12n,ne Z}

317. C
Geometric mean of number

7, 72, 73,.....,7"= (7.72.73...... 7n)1/n
=(71+2+3+ ..... +n)1/n

n(n+1) V0
|7 2 ()
= =

318. B
The harmonic mean of 2, 4 and 5 is
3 60
T 1 1- 19° 3.16
2 4 5
319. C

use the property ~ (a v b) = ~a A ~b
(~vp v ~q) A (~q A T)

320. A

~q {pAr~q|(pA~q)Vvp

MM |o
MM o
|||
m|m|—|m
m|m|-f-

Hence statement (p A ~ q) v p is logically
equal to statement p = p

321. B
We have, n(Au B)=n(A)+n(B) - n(AnB)
This shows that n(A U B) is minimum or

maximum according as n(A n B) is maxi-
mum or minimum respectively.

Case-I: When n(AnB)is minimum,
i.e., n(A n B) = 0 This is possible only
when A n B = ¢. In this case, n(A UB)
=n(A)+n(B)-0=n(A) + n(B) =3 + 6=9.
So, maximum number of elements in AUB
is9
Case-II: Whenn(AnB)is maximum.
This is possible only when A < B.
In this case, nN(AnB) =3
-~ n(AuB)=n(A)+n(B)-n(AnB)=(3+ 6-3)=6
So, minimum number of elementsin AUB is 6

322. B

Let us arrange the value in ascending
order 0, 5, 11, 19, 21, 27, 30, 36, 42,
50, 52

n+1

th
. Median M = (TJ value

11+ N\"
= > value = 6th value

Now 6" value in data is 27

. Median = 27 runs.
323.
X f c.f.
1 8 8
2 10 18
3 11 29
4 16 45
5 20 65
6 25 90
7 15 105
8 9 114
9 6 120
N = 120 = >°f,

N . .

" E= 60 We find that the c.f. just

N
greater than P is 65 and the value of

x corresponding to 65 is 5, therefore
median is 5.
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324. C
Let p be true then statement (p A~ q)
vi@arnN=(TAR)v(TAT)=FvT=T.
also let p be false then statement
(pAr~q) v(@ar)=(FaAF) v(TAT)

= FvI=T. .. p may be true or false.
325. B
use the property ~ (p—>q) = p A ~ @
Hence (B) is correct option.
326. C

Since n(A)=m; n(B) = nthenn(A x B)=mn
So number of subsets of A x B = 2mn
= n (P(A x B)) =2mn

327. D

Class Frequency Cumulative frequency
5-10 5 5

10 - 15 6 11

15 - 20 15 26

20 - 25 10 36

25 - 30 5 41

30 - 35 4 45

35 - 40 2 47

40 - 45 2 49

N =49
We have N = 49, .'.g=%= 24.5

The cumulative frequency just greater
than N/2, is 26 and the corresponding
class is 15-20. Thus 15-20 is the median
class such that /=15, f=15, F=11, h=5.

N/2-F

¢+ X h

. Median =

24.5-11 13.5
—— X 5= 15+ —/—=19.5

=15 + 15 3

328. C

Since 5 is repeated maximum number of

times, therefore mode of the given
data is 5.

329. A
F>(TAF)V(FAT)F > (FVF)
F—>F =T . True

330. C

use the property ~ (a - b) = a A ~b.
Hence (C) is correct option

331.

332.

333.

C

We have (A x B)~(C x D)=(A n C)x(B n D)
On replacing C by B and D by A, we get
(AXB)N(BxA)=(AnB)x (BnA)
It is given that AB has n elements so

(A nB) x (B A) has n? elements

But (Ax B)n (B x A)=(AnB)x (BnA)
- (A x B)n (B x A) has n? elements
Hence A x B and B x A have n? elements

in common.
B
Mode = 3 Median - 2 mean

1
. Median = g(mode + 2 mean)

1
=§(60+2x66)=64

C

Arranging the observations in ascending
order of magnitude, we have 150, 210,
240, 300, 310, 320, 340. Clearly, the
middle observation is 300. So, median =
300 Calculation of Mean deviation

340 40
150 150
210 90
240 60
300 0
310 10
320 20
Total Y|d.|=Y|x—-300]| = 370

334.

1 1
Mean deviation = o Yldi|= 7 > x;—300 |

I
I
ul
N
e

A

pv(~vp) =t
So (1) is incorrect.
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335. A

~({P—>9) =pAr~q Pp-—>q=
v g. Hence (A) is correct option

~p

336. C
We have, X + 3y =12 =>x =12 - 3y
Puttingy =1, 2, 3, wegetx=9,6, 3
respectively Fory = 4, wegetx =0 ¢ N.
Alsofory >4, x ¢ N
~R={(9, 1), (6, 2), (3 3)}
Domainof R = {9, 6, 3}

337. B

Calculation of mean deviation about mean.

X f; fix; Ix; = 15] fi [x-15]
3 8 24 12 96
9 10 90 6 60
17 12 204 2 24
23 9 207 8 72
27 5 135 12 60

N=Y1f =44 3f x, =660  Xf |x,—15|=312

— 1 660
Mean = ¥ = N(Zfi ;) = 24 15
1
Mean deviation =M.D. = N 2 1% -15]
312
= —= 7.09.
24 09
338. B
_  8+12+13+15+22
X = 5 ] 14

CALCULATION OF VARIANCE

339. C

We know that ~ (p < q)

=P A~ v(vpAag)(pea)
(~p v a) A (pv ~q)
Hence (C) is correct option

340. C
P q [parq]l ~p Prag)e~p
T T| T F F
T F F F T
F T F T F
F F F T F

Hence the statement neither tautology
nor contradiction.

341. B
We have (X, Y) e Rex + 2y =10
<y =,XYeAwhereA
={1,2,3,4,5,6,7,8,9,10}
Now, X =1 =y = ¢A. This shows that 1
is not related to any element in A. Similarly
we can observe that 3, 5, 7, 9and 10 are

not related to any element of a under
the defined relation. Further we find that
forx=2,y==4e¢A .. (2,4) eR
forx=4,y==3eA . (4,3)eR
forx=6,y==2¢eA .. (6,2)eR
forx =8, y==1eA .. (8,1)eR

Thus R = {(2, 4), (4, 3), (6, 2), (8, 1)}
= R1={(4, 2), (3,4), (2,6), (1, 8)}
Clearly, Dom (R)={2, 4, 6, 8}=Range (R™")
and Range (R) = {4, 3, 2, 1} = Dom (R™")

342. C
Let the assumed mean be A = 6.5
Calculation of variance

size of item

Xi Xi - X (xi _i)z
8 -6 36
12 -2 4
13 -1
15 1 1
22 8 64
3 (x; —X)* =106

- n =05, Y(x-X?=106

106
— = 21.2

~ovar (xX) = %Z(xi_yf = =

Xi fi di=xi—6.5 diz fidi fidiz
3.5 3 -3 9 -9 27
4.5 7 -2 4 -14 28
5.5 22 -1 1 22 22
6.5 60 0 0 0 o0
7.5 85 1 1 85 85
8.5 32 2 4 64 128
9.5 8 3 9 24 72
N=Yf =217 >fd =128 Yfd? =362
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Here, N =217, Yfd, =128 and Y fd? =362
1Zf.d.2 lZfd i
- Var (X) = N i = N i S

362 (128

2
= 517 ﬁj = 1.668 - 0.347 = 1.321

344. A
P 9 |Pvgq P—>Pvq
T T T T
T F T T Hence
F T T T
F F F T
the statement is a tautology
345. B
Pl al~alpo>~d|prd[(Po>~A)=PAg
T|T|F F T F
T|F|T T F F
F| TI|F T F F
FIFI|T T F F

Hence the statement is a contradiction

346. D
Given equationx2-bx +c=0
Let o, B, be two root’s such that |a-B|=1
= (a+B)-40p=1=b2-4c=1
Statement-II given equation abc
x2+ (b2-4ac)x-b=0
D = (b2 - 4ac)? + 16b?ac
D= (b2+4ac)2>0
Hence root’s are real and unequal.

347. A
x2 + 9y2 + 2572 - 15yz - 5xz - 3xy = 0
= 2x2 + 18y? + 5022 - 30yz — 10xz - 6xy=0
= (x-3y)2+ (3y -52)2+ (5z2-x)2=0
o X =3y =5z=k(say)
=>x=Kk, y= %,z= %:k

= X,Yy,zarein H.P.

k k .
'35 arein H.P.

348. A
Exponent of 5

(][] 2] -roreee

5 25 125
Both correct & correct explanation
349. C

X1 @)™
T (n+1)

INC X' =(1+x)"=x"C 1
r+

(I) is true & (II) is false

350. B
The equation can be written as
(2¥)2-(@-3)2+(a-4)=0
= 2X=1and2x=a-4
We have,
x<0and 2X=a-4 [ X is non-positive]
O0<a-4<1 o 4<a<b5 .. ae (4, 5]

351. A
arg(z,z,) = 2n = arg(z,) + arg(z,)=2n
= arg(z,) = arg(z,) = =, as principal
arguments are from -rn to «.
Hence both the complex humbers are
purely real. Hence both the statements
are true and statement 2 is correct
explanation of statement 1.

352. C

Z1 +2Z5

|z, + z,] = 217,

= |z; + 22|(1— J=0 = |z,z,]=1

2125 |
Hence, statement 1 is unimodular.
However, it is not necessary that
[z,] = |z,] = 1. Hence, statement 2 is false.
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353.

354.

355.

356.

D
x/r

Sum = 1r =4 (where r is common ratio)

X=4r(1-r)=4(r-r?
Forre (-1, 1) - {0}

1
F—r2 e[_z’Zj_ {0} =xd(-8,1)- {0}

A
Statement 2 is ture as
a"+b" a" —(-b)"
atb ~ a-(-b)
= a"! - a"2 b+a"3b2 -.....(-1)""1 bn?
Now,
199 + 299 4+ ..., + 100 = (199 + 10099

+ (299 + 9999) + .... + (50°° + 5199)
Each bracket is divisible by 101 ; hence
the sum is divisible by 101. Also,

199 + 299 + L ...... 10099 = (19° +10099
+ (299 + 9899) + .... + (4999 + 5199)

+ 5099 + 100%°

Here, each bracket and 509° and 1009°
are divisible by 101 x 100 = 10100.

D

Number of ways of arranging 21 identical
objects when ris identical of one type and
remaining are identical of second type is

21!
rt(21-r)!
r=10 or 11. Therefore, 13C =13C,, or 13C,,,
hence maximum value of 13C_is 13C, ,=286.
Hence, statement 1 is false, Obviously
statement 2 is true.

= 21C_which is maximum when

C

Number of objects [Number of objects ([Number

from 21 different from 21 identical of ways of

objects objects selections
10 0 21C1o x 1
9 1 21co x 1
0 10 21Co x 1

Thus, total number of ways of selection
is 21Cy + 21C; + 2I1C, +....+ 2IC,, = 220,
Statement 2 is false, as gien series is not
exact half series. (for details, see the
theory in binomial theorem.)

357.

358.

359.

360.

B
Tra1 12-r+1 11
T~ r 10
Let, T,,, >T, = 13 -rx>1.1x
= 1322.1r =r<6.19
A
1 1 1

_1+sin_/-\2 _1+sinBz _1+sinC2 =0 (i)
sinA+sin“A sinB+sin“B sinC+sin“C
Then A=BorB = CorC=A, for which
any two rows are same. For (1) to hold
it is not necessary that all the three
rows are sameorA =B = C.

A
Statement 1 is true as |A| = 0.
Since |B| # 0, statement 2 is also true
and correct explanation of statement 1.
C
S : 1 required no of groups
(1,2,3,4) cevvenennns (17,18,19,20) = 17 ways
(1,3,5,7)ceuennnnen. (14,16,18,20) = 14 ways
(1,4,7,10)............ (11,14,17,20) = 11 ways
(1,5,9,13)ccuvuennn. (8,12,16,20) = 8 ways
(1,6,11,16)............ (15,10,15,20) = 5 ways
(1,7,13,19)....c....... (2,8,14,20) = 2 ways
required arability

(17+14+11+8+5+2)4!
= 2C, 4!

57 4! 3.4.3.2.1

~ 20.19.18.17 20.18.17.

1
-85
S :1istrue.
S:2

possible cases of common difference are
[£1, +2, £3, £4, £5, £6]
S: 2isfalse
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I HINTS & SOLUTIONS : CO-ORDINATE GEOMETRY l

361. D
The image of P(a, b) on y=-xis Q(-b, —-a)
(interchange and change signs) and the
image of Q(-b, —a) ony = xis R(-a, -b)
(merely interchange)
. The mid point of PR is (0, 0).

362. A
As (-1,1)isapointon3x -4y +7 =0,
the rotation is possible.

Slope of the given line = 2"
3 4

4 1
1+3777

Slope of the line in its new position= >

+
4

1
The required equationisy - 1=—7 (x+1)

or7y+x-6=0
363. D

If p, and p, be the distance between parallel

sides and 6 be the angle between adjacent

sides, than Required area

= p, p, cosec 6

Where,

y=mx+1

y=nx

1 y=nx+1

P, = (1+m2)r

P2= i +n?)

(distance between || lines)

andtano =

.. Required area

B 1 Jasmi)faen?) 1
“Jaemiaenryt  m=n] T men)

364. B

Equation of line Cafx and bey +1=0
has two independent parameters. It can
pass through a fixed point if it contains

only one independent parameter. Now

there must be one relation between c_fl

and b independent of a,b and c so

that 2 can be expressed in terms of

c% and straight line contains only one
independent parameter. Now that given
relation can be expressed as

5a 4  t-20c
c-1 c¢c-1 «c-1
RHS is independent of cif t = 20.

365. C
y-1

X-2 -4
cos45° ~ sin45°

=>x-2=-22,y-1=-2»
L X=2-22,y=1-22
= AN=(2-22,1-22)

366. C
-+ Q lies on y-axis, u
Putx =0
in5x-2y+6=0
LYy = 3 X' > X

= Q(0, 3) @

Q(0,3)

o

- PQ
= J024+32:0+6x3-2 4

=25 =5
C

367.
The centre of the circle is the point of
intersection of the given diameters
2x-3y=5and 3x -4y = 7. Whichis (1, -1)
and the radius is r, where nr?2 = 154 = r?

= 154 x e = r = 7 and hence the

22
required equation of
(x=1)2+ (y+1)>=7?
= X2 +y2-2x+ 2y =47

the circle is

368. D
Equation of pair of tangents by
SS, =T?is(a?2-1)y?-x?+2ax-a?=0
If 6 be the angle between the tangents,
then

oo 2002 —ab) _ 2)-@ - DD _ 2% -1
ang=2SVV "~ 9 = > =2
a+b a< -2 a‘ -2
-» 0 lies in II quadrant, thentan6 < 0
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—=a2-1>0anda2-2<0=1<a?<?2

=ae(-42,-1)u(1, V2)

369. A
Givencircleis (x - 3)2 + (y - 4)2 =25
Since, locus of point of intersection of
two perpendicular tangents is director
circle, then its equation is
(x-3)2+(y-4)2=50
=>x2+y2-6x-8y-25=0

370. B

Let x, =

J3h+2 andy, = 3k
x2 +y2 =3(h+k)+2 =3(1)+2
(“h+k=1)
= xf + yf = 5 Locus of (X;,Y;)isx?+y? =5

371. B
Shortest distance between two curves
occured along the common normal.
Normal to y2 = 4x at (m2, 2m) is
y+mx-2m-m3=0

m2
Normal toy2 = 2 (x - 3) at 7+3,m is

3
y+m(x—3)—m—m7=0

Both are same if -2m - m3 = -4m - % m?3

= m=0, £2 So, points will be (4, 4)
and (5, 2) or (4, -4) and (5, -2)

Hence, shortest distance will be /(1 +4) =,/5

S(3,4)
372. A
y?-12x -4y +4=0
= (y-2)2=12x
It vertex is (0, 2) and a = 3,
A(3,2)

its focus = (3, 2)

Hence, for the required parabola ;

focusis (3, 4) vertex = (3, 2)anda = 2

Hence, the equation of the parabola is
(x-3)2=4(2)(y-2)orx2-6x-8y +25=0

373. B

Chord of contact of mutually perpendicular

tangents is always a focal chord.

Therefore minimum length of AB is 4a

374. B
Let B and C be the
trisected points.
B divides LL'in1: 2.
Then, coordinate of

1m+2m —r+20) AN
1+2 " 3

W )

B

C

Ltm, =5

orB(m, ¢/3)
Letx, =m,y, =/¢/3

(m, f) = (Xll 3y1)
but (m, ¢) lie on parabola, (3y,)? = 4ax,

= 9yf = 4ax, .. Locus 9y? = 4ax

375. A
X -3 __y-0 .
cos60° sin60°

orx= .3 + %, y=§ P(/3,0)

rr\/§

or (\EJFE'TJ lieony2 = x + 2, then

3r2

=\/§+L+2:>£— L—(2+\/§)=0
4 2 4 2

—(2++/3
~ PA.PB=nrr, = (T\F) = % 2+ 3)
4
376. C
The tangent at the point of shortest
distance from the line x + y = 7 parallel to
the given line. Any point on the given

ellipse is (4/6 cos 8, /3 sin ).
Equation of the tangent is

XCcos® ysin® o
/6 + Ne] = 1.itis parallel to x+y=7

cos9 sin® cos9 sin® 1
T V6 T3 T 2 TT1 T

The required pointis (2, 1).

377. A
Centre of the ellipse is (1, 2) and length of
major axis and minor axis are 6 and 4
respectively and centre and radius of the
circle are (1, 2) and 1 respectively.

Yy
Hence, ellipse and circle do not touch or
cut. .. Common chord impossible.
. Hence, length of common chord = 0
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378. C

1
-+ Latusrectum = > (minor axis)

2
:% =%(2b) —2b=a = 4b2 = a2

=432 (1l-e?)=a2 =4-4e2=1

V3

el = =>e=—
2

Nw

379. A
Let mid point of focal chord is (x,, y,)
then equation of a chord whose mid point
(X4, Y1) isT =5,

XX1 . YY1 X% Yf
e AR g iR & S
a® b 1 a b 1
X v Xy

a2 b2 - a2 b2

Since, it is a focal chord, then its passes
through focus (+ae, 0), then

2 2
X1 Y1
+0="21+2
a> b?

.. Locus of mid point of focal chord is

ex
+ =21

380. D

N
x

=

<

2

54
0
I

>
'

=Y,Y, = b? X5
and SR. S’ T = b?
= X;X, = b2

Distance between foci SS’ = 2ae

= \/(Xl - Xz)z +(yq —Yz)z = (2ae)
= (Xy = X5)%2 + (y; - ¥,)? = 4a%e?
= (X;+X,)% = 4x X, + (Y, +Y,)? - 4y y, = 4a’e?
= 4h2 - 4b2 * 4k2 - 4b2 = 4(a2 - b?)
= h2 4+ k2 -2b%2 =a2-Db?
- h2 + k2 = a2+ b?
Locus of centre is x2 + y2 = a2 + b2 which
is a circle
381. B
If eccentricities of ellipse and hyperbola
are e and e,
.. Foci (xae, 0) and (+a,e,, 0)
Here, ae = a,e,
a’e? = a,? e?

b? b2
2|1-=| =521+
? { az] 1 ( afj
=>a?-b>=a;2+b,?

144 81

_h2 = - = _ . 2 —
= 25-b? = 55 + o5 =9 .. b?=16
382. C
For rectangular hyperbola
a-2=-a ta=1
383. C

Since, asymptotes 3x + 4y = 2 and
4x - 3y + 5 = 0 are perpendicular to each
other. Hence, hyperbola is rectangular
hyperbola but we know that the

eccentricity of rectangular hyperbolais /2 .
384. A

6-4 5+5
Centre of hyperbola is 5 >

ie, (1,5)
Distance between foci = 2ae

10 = 2ae > 5=ax% a=4

2 — 32 (@2 — - b |

b’ = a? (e’ -1) _16[16 )
=25-16=9

. Equation of hyperbola is

(x-1% _(vy-5* _,

16 9 i
385. A
wX-y=0
andx+y=0 X!

are the asymptotes
of the rectangular

hyperbola x2 - y2 = a2 v
Equation of tangent at

P(a sec ¢, a tan ¢) of x2 - y2 = aZis
ax sec ¢ — ay tan ¢ = a2
or xseco—-ytano=a
Solvingy = x and y = —=x with Eq. (i), then
we get and

A(a(seco + tang),a(seco + tan o))
and B(a(seco - tang),a(tan¢ —seco))

.. Area of
ACAB = % |a(tan2<|>—sec2 $) — a(sec? ¢ — tan? ¢)|
1
=5 |l-a-al=|-al = |al
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386. D

Any point on given lineis (2r+ 1, -3r-1,r),
its distance from (1, -1, 0).
= (2r)2 + (-3r)2 + r2 = (414 )2
=>r==x4
= Coordinates are (9, -13, 4) and
(=7, 11, -4) and nearer to the origin is
(-7,11, -4).

387. B

Here,a =B =y
.+cos? o + cos?2 B +cos?y=1

1
S CoOsS a = E A(-2,3,1)
DC's of PQ are
PLA_LJ i
\/§ ' \/§ ' \/§ (-3,5,2)P M Q
PM = Projection of AP on PQ
1 1 1 2
=(-2+3)—=+B-5).=+(1-2).—=| = —
‘ V3 V3 V3| T 4B

and AP = \[(-2+3)2+(3-52+(1-2% = V6

[ 4 14
AM = [(AP)2 — (PM)? = 6—§ = \/;

388. B
The straight line joining the points (1,1,2)
and (3, -2, 1) is
x-1 y-1 z-2
> =3 = -7 =r(say)
s Pointis(2r+1,1-3r,2-1r)
which lieson3x + 2y +z=6
~32r+1)+2(1-3r)+2-r=6
~.r=1Required pointis (3, -2, 1)

389. C
Let pOint is (aIBIY)
w(oa-a)? 4 pia=o+ (B-b)2+
=02+ B2+ (y-C)2 = a2 + B2+ 2
a b c

Weget,a=5,[3=§andy=5

. ~_[(abc
. Required pointis 31575
390. A

Let plane is % + y

z i
b + E =1 )]
mid point of P(1, 2, 3) and Q(-3, 4, 5)
ie, (-1, 3, 4) lieon Eq. (i)

1 3 4
L=+ =+ —=1
a b c

(i)

Also, PQ is parallel to normal of the plane (i)

1/a _1/b _1/c

-4~ 2 T 2
1 1 1

= 2a~b ¢
1 1 1

LS =20, =A==
a b c

T VY
.-.a=—§,b=9,c—9

9
Intercepts are (—5,9,9)

391. A
Let the coordinates of A be (a, 0).
Then the slope of the reflected ray is

3-0 .
T g = tan 0 (say) (1)
Then the slope of the incident ray

2-0

= 132 = tan (= - 0) ()]

From Egs. (i) and (ii), tan0 + tan (x - 0)=0

13
:>3—3a+10—2a=0;a=?

13
Thus, the coordinate of A is [?, 0)

392. A
Coordinates of A and B are

(-3, 4) d[ > 8) P
-3,4)and |~/ ¢ Y
5'5) g X

If orthocentre P(h, k) AC D;\—x

Then, slope of PA A 2,\,%3

x slope of BC= -1 Yse
k-4 7 O "X
hes 4= x+y=1

= 4k-16=-h-3

= h+4k=13 ... (i)

and slope of PB x slope of AC = -1
K-8

= 5><—£——1:>5k_8><£—1
h+§ 3 5h+3 = 3

= 10k-16=15h+9=15h- 10k + 25=0
= 3h-2k+5=0 ...(ii)
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393.

394.

395.

396.

397.

[B]

O——s 2 «
(0,0) G (12)

1x1+2x0 2x1+2x%x0 l %
G= 3 3 =133
C

-+ (a, a) fall between the lines |x + y| = 2,

then ara-2 <0

a+a+2
37l gor-1<a<1 - la] <1

a+1
C
Required area
YA
1 (8
— 2 12«4 (0,4)
=4x3 [3 8 ) /\
, (-8/3,0) (8/3,0)
X <« O >
64 26 .
(0,-4)

 f(x +y) =f(x) f(y) vy’

- f(2) = f(1) f(1) = 22
f(3) = f(1 + 2) = f(1) f(2) = 23

Equation of conic is
2x-y+1)(x-2y+3)+xxy=0
for circle coefficient of xy = 0

ie, - 5+1=0,..A=5

- Circleis2x2 + 2y2+ 7x -5y + 3 =0
3

2 =0

.'.x2+y2+Zx—§y+ >

2 2
) 75
- Centeris [_Z’Zj
B
We know, that, limiting points of the
co-axial system of circles

x2 + y2 + 2gx + 2fy + c=0
(other than origin) are given by

__9c _-fc
g2 2] g2 +f2
Here givencircle x2 + y2-6x -8y + 1 =0,
theng=-3,f=-4,c= 1.

— (3 4
Hence other limiting pointis [25 ' 25)

398. B
Centre C = (7, 5) and radius

r=,(49+25+151) =15

If P(2, =7) The shortest distance
= |CP-r|= | 25+144—15| = [13-15| =2
399. D

The image of the circle has same radius
butcentre different. If centre is (a, B),

_ —2(3+2-19
then -3 = =¥

1 1 12 +1°
>a-3=B-2=14 . a=17,p =16
. Required circleis (x - 17)2 + (y - 16)2 =1
400. D
Let centre of the circle be (h, k)
~ circle touch y-axis .. radius = |h|
Equation of Circle is (x — h)2+(y - k)2=h2 ....(i)
Given circle (i) touches externally the circle
x2+yZ-6x-6y+14=0
.. Distance between centres = sum of radii

= J(h-32 +(k-37 = |h| +2

=(h-3)2+(k-32=h2+4+4 |h|
=>k?-6h-4|h|-6k+14=0
Here h always +ve
k2-10h-6k+ 14 =0
. Locus of centre of circle is
y2-10x-6y + 14 =0
401. A

Let A = (at?, 2at,), B (at5, 2at,)

then, C = (at,t,, a (t; + t,))
- ordinates of A,B,C are 2at,, 2at,
and a(t, +t,) also,

ordinate of A + ordinate of B — ordinate of C

2
Hence, ordinates of A, C and B are in AP.
402. [A]
(atz, 2at)
P
~1
S
(a, 0) ?
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403.

404.

405.

dy
2y dx =4a
dy _2a 1
dx ~ 2at ¢

Equation of normal at P
y —2at = -t (x - at?)
Q (2a + at?, 0)
PS=x+a=at?+a

SQ=at’+ a
PS = SQ
Isosceles

D

Let (o,B) be the feet of perpendicular from
(-1, 1) ondirectrix 4x + 3y - 24 = 0, then

a+l p-1 _ (—4+3-24]_
4 3 L 42432 )7
ora=3,p=4 s (a, B) = (3, 4)

Hence, vertex is the mid point of (3, 4)
and (-1, 1) ie, (1, 5/2)

D
Equation of tangent in terms of slope of

1
parabolay2 =4xisy = mx + - 0]

.- Eq. (i), is also tangent of x2 = -32y
2 mx +i
then x% = -32 m

:>x2+32mx+2 =0
m

. B2 = 4AC (Condition of tangency)

32 1 1
2 = R 3 = —N = —
(32m) 4.1. =m 3 orm >

FromEq.(i),y=§+2:>x—2y+4=0

C
y=m(x+ 1)+ (1/m)

or y=mx+ [m+%) (1)

is a tangent to the first parabola

, 2
and y=m'(x+2)+ =

o1
, m's —— .
m’'x + 2 ( + m‘j ..... (i)
is a tangent to the second parabola given

m.m'=-lorm’'= —% Then, from Eq. (ii)

406.

407.

408.

4009.

- tan60° =

410.

:y=—%-—(m+%j ... (i)

Substracting Eq. (iii) from Eq. (i), then

1 1
x(m+5j+3[m+aj =0orx+3=0

B
-» Eccentric angle

. Y
of Ais 3

X'
. Eccentric angle
of Bis - (x — n/6)

e, —g

C

y2 = 4x (1) y2
(x-3)2+y2=9 e (2) 4
Equation of tangent of

parabola (1) is

1
y=mx+ ..(3) c,(3.0)

= line (3) is also touches
the circle (2), then

=>C, N=r=>m-=7?

D

Do yourself

N (3)

C
y2 = 4ax...(1)
Equation of any tangent to the

parabolaisy = mx + % e (2)

If passes
through A(h, k) (h,k)
A

—~k=mh+ 2
m

=>m?h-mk+a=0
Let m, & m, be the roots, then

_k _a
:>m1+m2—ﬁ&m1m2—ﬁ
my —Mp

m = 3(x + a)? =y2 - 4ax

D
y2 = 4x....(1), x2=-8y....(2)
Equation of tangent of the parabola (1) is

1
y=mx+ ogete (3) this is also the tangent

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)



1
to the parabola (2), then x2 = -8 (mx + F)

= mx?2 + 8m2x + 8 = 0 has equal roots

1/3
1
L 64m*=32m=m-= [E)

1/3
~By(3)=>y= [E) + (2)1/3

411. C
Let rectangular hyperbola
Xy = c2 )]
Let three points on Eq. (i) are

C C C
cty,— ct,,— ct,,—
A(ltlJ'B[ztzj'C(3t3]

Let orthocentre is P(h, k) then slope of
AP x slope of BC = -1

_c c_c
= | X 5 5 =-1
h-cty ct; —ct,
K-S 1
= 51 X-t 1. =1
h—Ctl 2 =3

C
=k - E = ht, t; - ct,t,t;
Similarly, BP | AC

C
then k - E = ht;t, - ct bty

Substracting Eq. (iii) from Eq. (ii), then

C
weget h=- ttots

Substituting the value h'in Eq. (ii) then
k = —ct,t,t;

C
. Orthocentre is | ~ 75—/ —Ctitats
titots
which lies on xy = c?

412. B
o X2+y2=9=25-16
which is director circle of the hyperbola

X2 y2

25 16
Hence, angle between tangents must be =/2

413. B
Let P = (8, ;)

. 9(8)2 - 16y° = 14
=9 x8-2y; =18
y, =33 s
~P=(8,3/3)

(-- Pliesin first quadrant) Vv

Also, — - =— =1
16 9
A A
R

.32=42(e?2-1) e = >

4
then foci = (£5, 0)
-. Equation of the reflected ray after first
reflection passes through P, S’ is

343 -0
-0= +5
y-0 8+5 (x )
=33x - 13y +15y3 =0
414. C

y=z=0,thenx=1
suppose direction cosines of line of
intersectionarel,m,n. Then, | + m-n=0

I m n

2I—3m+n—0then5—§ —g
. Equation of line in symmetric form is
x-1 'y _z

2 3 5

415. C

Line is parallel to the normal of the plane
X—-2y-3z=7

. Equation of line through (1, 1, - 1) is
x-1 y-1 z+1
1 2 -3

416. B
rcosa=9,rcosp=12andrcosy=8

. r2 (cos? o + cos?p + cos?2y) = 81 + 144 + 64
r2.1=289=r=17

417. B
If DC's of line of intersection of planes
4y +6z=5and2x+ 3y +5z=5
arel,m, n
0+4m+6n=0
21+3m+5n=0

Il_m_mn _1

1% %6 -4~ 53
1 6 4
=1="T53:M="53:"=""53
4

1 6
A|SO,6[\/§j+5[\/§j+9[ \/ﬁj =0
ie, line of intersection is perpendicular to
normal of third plane. Hence, three planes
have a line in common.
418. B

Xx+1 y-2

_z+1_
3 0 2 7
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~ M@r-1,-2r+2,-r-1)
DR’s of PM are
3r-2,-2r+2,-r-3

DR’s of line QM

are 3, -2, -1
.9r-6+4r-4+r+3=0

P(1,0,2)

:>14r—7=0:>r=%

M(EVL_E) =
2 2] Q(-1,2,-1) M(3r-1,-2r+2,-r-1)
419. C
Point (3, 2, 1) and (2, -3, -1)
lieson 11x + my + nz= 28
ie,33+2m+n=28=2m+n=-5...(i)
and22-3m-n=28=-3m-n =6..... (||)
From Egs. (i) and (ii), m=-1landn= -3

420. A
Equation of plane through (-1, 0, 1) is
a(x+ 1)+ b(y- 0)+c() 01g=0 ..
which is parallel
to given line and
perpendicular to
given plane

—a + 2b + 3¢ = 0...(ii)
&a-2b + ¢ = 0...(iii)

()

X-2y+z=6
From Egs. (ii) and (iii),c=0,a=2b
From Egs. (i), 2b (x + 1) + by 0

=>2X+y+2=0
421. A
a.b=0

. a and b are mutually perpendicular
Also |a| =2and |b| =3
Let 3 = 2§ then b = 2}

suchthat @ = i, b = j

" (Bx(3x(ax(axb))) = (2i x (2i x (2i x (2i x 3})))
=48] = 48b

422. D

33 +4b +5¢ =0
= 3, b, ¢ are coplanar

No other conclusion can be drived from it.
423. B

a=a+b+c =6} +12]
Let 6 =x3 + Yp =>6x+2y=6
-3x -6y =12 LX=2,y=-3
~a=2a-3p

424. B

Given expression =2(1+1+1)-23(3. p)

=6-2%(3.p)
But (3 +p + ¢)2=0
“(1+14+1)+2323.p20
©“32-22 3. p

From Egs. (i) and (ii),
Given expression<6+3 =9

425. B
A N A ~ _ Y
(i x j)é I|><JIIcIcos§
V3. . V3
-— < (§ % . ¢ < =
= > (i j). ¢ >
426. C
118
. 1 =
ccl 0
ApplyingC, - C,-C;and C; - C; - C,
1 a-1 a-1
b1-b 0 | =
Then, 0 1-c 0
leta-1=A,b-1=Bandc-1=C, then
1 A A
1+B -B O =0
1+C 0 -C
=1(BC-0)-A(-C-BC)+A(B+BC)=0
1 1 1 .
or K + E + E =-2 (I)
a + b + c _1+A+1+B+1+C
a-1 b-1"c-1 A B C
1 1 1 .
) E+3——2+3—1[fromEq.(l)]
427. B

Equation of line through (1, 2) is,
y-2=m(Xx-1)...()=>mx-y-m +2=0

3m-1-m+2

distance from (3, 1) = (mz +1)
2m+1)
LetD = (mz +1)
dD (2-m)

For maximum or minimum =0

dm ~ (m? +1)%/2
d’D

m=2, d_z = -ve From Eq. (i), y = 2x
m

428. A
If remaining vertex is (o, B), then

a+3 B+5__

S =4, 5 =-3/2
La=-11,=-8

a-6 3-2 p-4 5+1
and —5—= = 5 Ty T
Loa=7,p=10

a-2 3-6 p+1 _5-4

andalso2 =5 5 =
Loa=-1,p=0

. Possibilities of remaining vertex are
(-11, -8) or (7, 10) or (-1, 0)
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429. B

If D is the mid point of A and E(._l 3) 434. D
~ Dis (2, 2) ' y=|x|+c..(1),x2+y2-8|x]| -9=0...(2)
Length of median BD both are symmetrical about y-axis for x > 0,
D(2,2) =X+cC ...(3
5 5 y (3)
= \/(1 -2) +(-1-2) equation of tangent to circlex2 + y2-8x-9=10
= B C which is parallel toline (3)isy =x+ (5 -4
J1io0 (1-1) 5.1) D. (3)isy (542 -4)
for no solutionc > (5,2 -4) .. ce(52 -4, »)
430. B
o 3X+4y =12
4 435. C
X Y
= Z + E =1 y2 =32 X

Let coordinate of
incentre is (o, o)

.. Radiusis also a > x 1’
o (410) a t+—
t

Length of perpendicular from (o, o) on

Length of focal chord

3o+ 40— 12| 1y
(3X+4y—12=0)=a:>f=oc 8 t+?
=70 -12=x5a0 ~a=1landa=6 A.M.>G.M
a=6 .. a=1Then, incentre (1, 1). 1
t+- 1
431. B ot o> L |t-
X2+ y2-4x-6y-12=0 ... (1) 2 !
1
Centre C, (2, 3) q t+ - >2
Radius r11= 5=C,A A !
If C, (h, k) is the centre w 2
of the circie of radius 3 (-1~1) (H_J S a
t
which touches the circle (1) internally at 8 x 4 =32

the point A(-1, -1), thenr, = CCA = 3
and C,C, = C,A-C,A=5-3=2Thus, 436. A

C, (h, K) divide C,A in the ratio 2 : 3 Equation of chord joining (2, 2) and (8, -4) is
- o 2ED+3() 4 P s e P S
internally . h = o E y g_o ( )=y
gre 2D+33) 7 (27 LX+y=4 (i)
2+3 5 ~~2(5'5 Let R(a2, o - 2)
432. D -+ R is interior to the parabola, O and R
x2=y-6 (1) are on the same side of PQ
X2+ y2+ 16X+ 12y +c=0 .....(2) +(e-2)2- 202 <0
The tangent at P(1, 7) to the parabola (1) = -af-4a+4<0 2D
2 12N
1 > a‘+40a-4>0
is > x(1) =35 (y+7)-6 = (a+2)2>8 e X
—y=2X+5...(3) C ora+2<-22
)c/\;]hicr_\ isi al(szo) touches 7 and o +2>22 Q(8,4)
e circle .
By (2)&(3) M RS (—oo, -2 —2\/5)\_)(2\/5 T 2, oo) ...(II)
=>x2+ (2x+5)2+16x+12(2x+5)+c=0 2102 4
= 5x2 + 60x + 85 + ¢ = 0 must have equal Also from equation (i) 2—2*% % 5 ¢
roots. Let, a & p are the roots of the equal 0+0-4
then, o+ B =-12=0=-6 (.- a=B) =>0l4+0-6<0=(a+3)(a-2)<0
LX=-6&y=2x+5=-7 -3<a<2 (D)
. Point of contat is (-6, -7) From equations (ii) and (iii), we get

2 -2,2 -2+ 2 2
433, C ae (242 ,2) or a e ( V2. 2)

xX2+y2+4x+3=0 ..... (1)
p (h, k) = locus = ?
x2+yZ-6x+5=0 ..... (2)
L j
= Given PT, =3

(1) (2)
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437. D
-» Normal at (at?, 2at) cuts the parabola
again at (aT?, 2aT), then,

T=—t—%ortT=—t2—2

=>t2+tT+2=0 .- tis real
. T?2-4.1.2>00rT2>8

438. C
Do yourself

439. D
x*

9
Area of parallelogram L L,
PQRT

= 4 (Area of A PQC) A\\%g//p X
Ly (%
- 4 {3

440. C
The equation of the tangent at the point

2
y
+-—=1...1

16
P(4 cosd, ﬁ sing) to the ellipse
16x2 + 11y2 = 256

= 4x cosp + /11y sing = 16
This touches thecircle (x - 1)2 + y2=16..... (3)

=>C, N=r
! 1 (3)
= = C
= COS¢ > 1
.
:¢=i§
N (2)
441. A
ax2+2bx+c=0 (1)

Roots of equation (1) are not real, then
=D =(2b)2-4ac<0=b%< ac
then the equation
ax2 + 2bxy +cy?2+dx+ey+f=0
can represents an ellipse
442. D

x2-3y2-4x-6y-11=0

=>(xX2-4x+4-4)-3(y2+2y+1-1)=11
=>(x-2)2-4-3(y+1)2+3=11
=>(x-2)2-3(y+1)2=12

2 2
:>(X—2) _(y+1) =1=b2=a2e?2-1)
12 4

1
:4=12®2—D:£2=1+§:e=2hﬁ

2
Distance between focii 2ae = 2 x 2,/3 x B 8

443. C
Rectangular Hyperbola
e= 2
PS = ePM P(x,y)
S(1,-1)
XxX-y+1=0
(PS)2 = e2 (PM)?
X-y+1 2
12+ (y+2)2=2 |—7=—
(x=1)>+(y + 2) ( 7 J

X2-2x+1+y2+2y+1
=x2+y2+1-2Xy+2x -2y
2Xy -4x+4y+1=0

444. A
X -3 __y-0 .
cos60° sin60°

orx=ﬁ+%,y

rry3
or (\EJFE'TJ lieony2 = x + 2, then

3r? r 32 r
_(2+_‘/§) 4
PA. PB = r,r, = 3 =3 (2+3)
4

445. D
Itis clear that point (-2m, m + 1) lie inside
the circle and parabola, then
(-2m)2+ (m+ 1)2-4<0
and (m+ 1)2-4(-2m) <0
S~ 5m2+2m-3<0

andm2+10m+1<0

X+y'=4
y ' =4x
=>(m+1)(5m-3)<0
and(m+5)2-24<0

:>—1<m<%and -5-2/6 <m<-5+2.6

Hence-1<m<-5+2 .6
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Since, 3. p =13l |p| cos 120°
1
=1 2[—5J=—1
~{(3 +3b) x (33 -b)}?
={33axa-axb+9 xa-3bxb)?

_0]2
-10(a x b )]?=100(a x b)2

=100 {a2 b2 - (3.b)%}
=100{4 -1} =300
447. C
. R
la -6l =[-b]

= J1al? +|b ] —23.b = 9 +16 - 23.b
= J(25-23a.b) (i)
But|3 +pl+5 ~ 13 +pl2=25
[al>+ Ipl>+23. p=25

9+16+253.5=25. &.5=0

FromEq. (i), |a - bl =+25-0 =5
448. D

[(a X p).cl=1allpllcl

[(a x b) Iclcosa=1allpllcl
{a is the angle between 3 x p and ¢}
= |la xplcosa=lallpl

= lal IplsinBcosa=13]| bl

(B is the angle between a and b)
s.cosacospB =1

It is possible whencosa=1,sinpg =1
~a=0andp =rn/2
~3.-p=0,p.¢=0,¢.3=0
449. D
Linear combination

L(T+7+R)+21(47 +3] +4k)
+u(i +aj +BRk)=0.7 +0.7 +0.§
1+4r+u=0

and |[¢l = {1+02+p = 43

1+3x+ap=0 Lol +p2=2
and1+4r+Bu=0

Solve any two then putting the value in
remaining third equation.

450. A
Given, [3 b ¢]1=0 and|3|=1,|p|=1
and |¢| =1 [2a-b 2b-C 2¢-a]
(23 -b).{(2b-¢) x (2¢-a)}

=(23a - b).{4bx ¢)-2bxa-2¢éxc+ a)}
=(2a-b).{4b%xc)+2(axb)-0+(cxa)}

ELETE B PTR R B CYR O l
and ¢ X §=0+r, (3 xi)+r;(gx7)
=Tk +r3]

(D) (R X §) = g+ sk
similarly (7.5) (F X j)=-rr; T + 6k
and (F.R) (Fx §)=-rsr j +0rs]
CEDGEXDFHGED GEx
+(F-k)(F xk)=0

452, B
axb=2]-2j+k
(G x p) x ¢l =103 x p)l Il sin 30°
1 3
= 22+ (-2 +1% lel 5 = 5 lel
Given, |¢ - al=2,/2 (¢ -3) =38
=(c)+(a)y-2¢c.a=38
=1clP+9-2]¢cl=38
=(lch*-1)>=0
21 o laxiyxelo3y123
el =1 --|a><b)><c|—2><1—2
453. C
Now, in A ABC
BD _a
DC b
. BD = ak, DC = bk
BC=(a+b)k B D C

(BC)2 = (AB)2 + (AC)2 - 2AB-AC cos 0
=(a+ b)2k?2=a2+ b%2-2abcos®
aZ + b2 —2abcos

(a+b)?
In A ADC and A ABD

9
COos o) =
_ a? +(AD)? - a%k?

a 2aAD
= (AD)2 = ab(1 - k2)

2 .2
C—ab {1—6 +b“ —2ab cos 6

k2=

b2 + (AD)? - b%k2
2bAD

(a+b)?
[from Eq. (i)]
B 4a2b2c0529/2 ' 3 2abcos /2
h (a+b)? (a+b)
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(éb+6a)_i ab
(a+b) ~ T (a+b)

—

AD =

o|o!

)

ab A
*@+p) (&8*b)

—

. _AD (3+b)
" AD T ap T * 2cosh/2
454. D
If angle between b and ¢ is a
then |b x ¢| = |15
= |6||6|sina=ﬁ:>sina=@
s cosa=1/4 b -2¢ =21a
= (b -2¢)2 =22 (a)>2
= (b)2+4(c)2-4b.¢ = r2(a)?
= 16 +4-4{|b||c]| cosa} = A2
LA =16 > A==x4
455. D
Given, p=a +b -2¢
Gg=3a-2b+¢
and f = a -4b + 2¢
Given, V,=[abc] ... (i)
1 1 -2
V=6 Grl=f -2 1l[abc]

. V,=12 [ab¢c]
from Egs. (i) and (ii), V,:V; =15:1
456. B
Equation of line joining
6a - 4b - 5¢, and -4¢ is
f =(6a-4b -5¢)+Ar(-6a +4b + C)
=a (6-61)+ b (-4+41) + ¢ (-5+ 1) ...(I)
and equation of line joining
-a-2b-3c¢and a +2b -5¢is
F(-a-2b -3¢)+u(2a+4b -2¢)
=a (-1+2u)+ b (-2+4p)+ ¢ (-3 -2p) ...
Comparing Eqs (|) and(u) then
6 - 14+ 2u
—4+4x— -2+ 4
and -5+A=-3-2n
After solving, we get

(i)

1
r=1landpu= >
Substituting the value of » in Eq. (i)

then point of intersectionis f = -4a
457. B

a=(xY,2)
a makes an obtuse angle with y-axis
a.c
[

) a.
.y < 0and given 13116 ~ 1al.1¢]

ek}

a _ ac
b

= ¢

458.

459,

460.

461.

Xy —2yzZ + 3zX 2zX + 3Xy —yz
= \/(y2 +4z% +9x%) \/(422 +9x% +y?)
= XYy - 2yZ + 3zX = 2zX + 3Xy - yz

= &y +yz-zx=0 ... 0
and given 3.4=0
ax-y+2z=0=2= Y25 (i)
2

from Egs. (i) and (ii), 2xy + (y 2x) o

(y +x)>=0

y=-x o (iii)

2T [from Eq. (ii)]

a~= (XI —X, _X)
|

5|=\/x2+x x2 =%y3 =243

=2,y=-2,2=-2

B
~ ADLBC .~ (a-d)(b-¢)=0
andBDLAC .. (b-d).(¢c-a)=0
. Dis orthocentre.

B

Let image of P w.r.t the given line be
Q(a, B, v). Then mid point of PQie,

o+7 B-1 y+2

2 272
lies on the line
F=9i+5]+5k +1(i +3]+5k)=6

= 9i +5] +5k +A(i +3] +5k)
On comparing

Q
+
N

=9+A=>a=11+2A

2

"m

—5+3k:>[3 11+ 6A
(D)

and
Y

I\)

N[+ N

=5+5L=>y=8+10A

Also, PQ and given line are perpendicular
ie, (a-7).1+(B+1).3+(y-2).5=0
= a-7+38+3+5/-10=0

Lo+ 38+5=14 .. (ii)

From Egs. (i) and (ii),
11+20+3(11+61) +5(8+ 100) = 14
Loa=-1

From Eq (I)I (O('I BI Y) = (91 51 _2)

(34 = 55)(2qg +5)=0

(3 +475)(5-2)=0

A

~3a+2b+6c=0 .. c=—@
.'.ax+by+c=0:>ax+by—@=0
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= 6ax+6by-3a-2b=0
=3a(2x-1)+2b(3y-1)=0

2b
:>(2x—1)+§(3y—1)—0

P+2Q=0,-P=0,Q=0
Then,2x-1=0,3y-1=0;x=1/2,y=1/3

11
Hence, fixed points is ( )

2’3
462. B
Equation of any line through the point of
intersection of the given lines is
(3x+y-5)+A(x-y+ 1) =0since this
line is perpendicular to one of the given
lin 3+A 1 1
es 1 or 3
= A = -1 or -5, therefore the required
straightlineisx +y-3=00rx -3y + 5=0
463. C
letA=(p+1,1),B=(2p + 1,3),
and C = (2p + 2, 2p)
. Slope of AB = Slope of AC
3-1 2p-1
= =
2p+1-p-1 2p+2-p-1
464. C
Since m, and m, are the roots of the

equation x2+ (/3 +2)x+ (/3 -1)=0
then, m, + m, = -(4/3 +2), mym,=(,/3-1)

. — = 2
.My -m, = \/(ml +m2) —4mim;

= J3+4+4Y3-43+4) = 11

and coordinates of the vertices of the given

triangle are (0, 0), (¢/m,, c) and (c/m,, ).
Hence, the required area of triangle

L p=2,-1/2

1]c c 1 (1 1]
- — |—XC———XxC| = _C2 — — ——
2 M ma 2 m; my
1 my; —m 1 Vi1
= — C2 - — C2
2 m;my 2 (\/5—1)
1 J11(J/3 +1) V33 +411
= = 2 =
2 ° (B-1)H3+1) 4
C2
On comparing, a = —'33,b= E
4 4
ora= E,b= _'33
4 4
33 11 44 11
2 2 - 22 == L -
b =16 t16 " 16~ 4

11
= 2008 (a2 + b?) = 2008 x

4
=502 x 11 = 5522
465. C
Xx=a+m...(1),y=-2...(2),y =mx...(3)
Point of intersection of (1) & (2)
(a+ m, -2)islieson (3)

=>-2=m(a+m)=>-2=am+m?2
=m?+am+2=0 - misreal

=>D2>0=a’2-820=a%28=al=22 2
466. A

a
. SP=PM =a + at?, SQ=QN=a+t—2

1 1
=5 = 2 p P(at’,2at)
SP a(l+t%) b
1 t
Cen = 1o
SQ a(l+t%) X .09
IR I N
"SP SQ a N Q(a/t?,-2a/t)
467. D

Since y-axis is major axis = f(4a) < f(a2 - 5)
= 4a > a2 - 5(- fis decreasing)
=a’-4a-5<0=ae(-1,5)

468. C
-- Equation of tangent of y2 = 4ax in terms

of slope (m)isy = mx + %

2 2

Which is also tangent of — + Z—z =
a

2
a
then (EJ = a2m? + b?
1 2 1 2 b2
26 (?‘m )b :‘(F_m) 2

(1+m?)(1-m?) b?
= 2 =2

m a
2 2 1-m?
= 1 rzn =— b 5 >0:>(—2]>0
m a‘(1+m?) m
m? —
= s— <0 =>0<m?<1
m

~me(-1,0)u (0, 1)

for positive values of m setis m e (0, 1)
469. A

Let the pointbe (o, B) =B =a+cC

Chord of contact of hyperbola T =0

L Xo YB
LS - =1

Xa
7—Y(OL+C)—1

X

= (E_Y) a-(yc+1)=0

Since, this passes through point (x,, y,)
“X;=2y;andy;,c+1=0

R X1

.Y = > hence, Vi =2

470. B

If eccentricities of ellipse and hyperbola are
e and e, .. Foci (+ ae,0) and (£ a,e,, 0)

2 2

= 202 —
Here, ae = a;e; = a‘e” = aj €]
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144 81

—p2 =" o= _ 2 —

=25-b 35 + 35 9 b 16
2 .2 22
a?+c? b2 _ M- 1_7
cos B= = =1--==
2ac 272 8 8
471. A

a—>s, bop,cop, dor

Y o_ y_1 _X
(a) Y =c= Yy - ¢ =logy = c +d
y = Ae¥/¢ Exponential curve
(b) yy' = c = y2 = 2cx + d [Parabola]

Yy _ 2y’ _ 1
(©) Y =2X = v = X
= /ny2 = /nX + /nc = y2 = cx [Parabola]

2
Y

(d)yy =2x= 5 = x2 + ¢ [Hyperbola]

472. D
Let direction ratios of PQ are a,b,c
x-1 y+1 z-3
2 1 -3
Then, X-2 _ y-1 _ zZ+2 ny
b C
(LetPQ =r)

Q=(ar+2,br+1,cr-2)
-1 y+1 z-3

R X
Which lie on > > 3 , then
ar+2-1  br+1+1 cr-2-3

2 a 2 3

ar+1 br+2 cr-5

2r -1 26 -2 -31+5
La= C , b= - , C= .
Given, PQ is parallel to x + 2y + z = 4,
then
a+2b+c=0

2r -1 4) -4 -31+5

or + + =0
r r r

=32 =0=A1=0
then,a=—l,b=—3,c=E

r r r
Q = (11 _11 3)
LPQ= J2-12 +@+1)2+(3+2)? = 30

473. B

Let DC's of shortest distance line arel, m, n

which is perpendicular to both the given lines
L 2l-7m+5n=0

and2l+m-3n=0 )

From Egs. (i) and (ii).
| m n | m
: I T
2 1 -3 2 1

Q(‘l,l,g)

5
. Required shortest distance = Projection
of PQ on RS

=|[3-(-1) I+ (-15-1)m + (9 -9)n|

-12
= |4l - 16m| = £‘=4J§
474,
X-y+2z2=53x+y+z=6
Let the direction ratio of lies are a,b,c
a-b+2c=0,3a+b+c=0
a _ b _ c a _b_c
‘—12“21_1—13—3_5_4
I i3 31
. o x-1 y-2 z-3
Equation of line 3 =5 — 1
475. A
X+3 _y-2 z+1 _
3 -2 1

M(3r-3,-2r+2,r-1)
=24x+ 5y +3z2-5=0
=4'(3r=-3)+5(-2r+2)+3(r-1)-5=0
=12r-12-10r+10+3r-3-5=0
=5r=10=>r =2=M(3,-1,1)

476. D
1
oa=450, =60°=/¢=cosa= cos45°=ﬁ

1
&m=cos[3=c0560°=5

1 1
=rP+m2+n?2=1==-+ — +cos?y=1

2 4
1 1 1
2, =1 - — _ = 2., = =
=cos‘y=1 2 2:>cos V=7
1 1 1
=:|:— = — = - —
= COSYy 2:>COSy 2&cosY >
-y =609, 120°
477. D
§+X+E=3
a b C
Let centroids of AABC is
G(x, Y, 2)
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32+0+0
X=————=a

3
0+3b+0
y="3 =P
Z_0+0+3c
=—5 =
478. C
x—2_y—3_z—4&x—1_y—4_z—5
11 & k — 2 1
are coplanar
2-13-4 4-5 1 —11 —i
1 1 -k | = K| _
=1 i 3 1 =0=> K 2 1 =0

>114+2k)+1(1+k?)-112-k)=0
=1+2k+1+k?2-2+k=0
>k2+3k=0=k=0,-3

479. B
OP=a=i+3j-2k, 0Q=Db=31-j-2k
PM _OP V14 1
MQ T 0Q T J14 T 1
3+1 3-1 -2-2
2 ’ 2 ’ 2 :>M(2,1,—2)
OM = 2i +j-2k
480. B
. _ 5kj+5i
op k+1
. . -5i-5K]
PO =
= |b|l < J37
25 + 25k
= W£37:> 25+ 25k? < 37k? + 74k + 37

=12k?2 + 74k +12>0=6k2+ 37k + k+6>0
=6k (k+6)+1(k+6)>0=(k+6)6k+1)>0

~ ke (-0, 6] U [-%, )

481. C
Slope of bisector
= tan 120°
=- 3
Equationy = - /3 x (-1,0) Q
482. A
X1 Y1
Area A = 1 X2 Y2
X3 Y3

C
(X3,Y3)

. B
= A rational number (5%,

+ (Xy, X5, X3, Yy, Yo, Y3, @re integers)
But Area of equilateral triangle

= g (BC)? = irrational
483. A 4
cos £ZPO
Q Q(a,b,)
2 2 2
_0OP7+0Q° -PQ p(a,,b;)
20P.0Q
X
484. B 0O
X2 = Xlr’ y2 = ylr:>X3 = X]_ rzl Y3 = ylr2
Yi_Y2 Y3 . N Yy _ =
X, =X, = x, \-€ point lieson - =k=y = kx
485. A
1(9) + 6(-5)
X+2y+ |7 17 )=0=x+2y-3=0
486. D

lal =1, |B| =5 |c|=3
= ax(@xb)=¢ = |ax(axb) - ¢|
=|a|x|axb|sin90° = ¢|

=lallallb|sino<c| 3

=5sin0=3

=sin®=3/5

s tano6=3/4 4

487. D

lal=lcl=1, |b| =4

= 3axb = 2axc =b = Aa+2¢
b-2¢ . .

= =3 =3axb - 2axc =0

= axb - ax2¢ =0 =>ax(-2) =0

. 3 is collinear to p — 2¢

=bp-2¢ =28 = (b-2¢) =27 |3
=|bP +4|cP -4 |bP|cf? cosd =22 |ap

=16+4(1)2-4%x4x1x % =22

=16+4-4=)2 =\ =14

488. B
=lal=|b|=|¢| =1
=ab=bc=¢a=0

= [a+b+C¢ a+b b+¢]

= (3+b+0). {(@+b)x(bx0)}

= (a+b+¢C). {(axb+axc+bxq)}

=[ab ¢
=[a b ¢

=>[ab cP =

=>[@bcP =1=[abdc =<1
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489.

C

Given, a+p+y=ad...(i), p+7+0=ba ...(ii)

FromEgs.(i)= 6.+ B+7+6 = (@ + 1)§...(iii)
From Egs.(i)=a +B+7+6 =(b+ 1)G...(iv)
From Egs.(ii)&(iv)=(a+ 1)§ =(b+1)g...(v)

Since g is not parallel to §
s FromEq.(v)=> a+1=0andb+1=0

From Eq. (iii) = a+B+7+6=0

490. C
We have, z = 0 for the point where the line
. o x-2 _y+1 0-1
intersects the curve .. 3 T 5 T3
L X2 =1andyTJr1 =1> x=58&y=1
Put these values in xy = ¢?
weget,5=c2=>c==% 5
491. A
The given lines are
(@a+b)x+(a-b)y-2ab=0 0]
(a-b)x+(a+b)y-2ab=0 ... (i)
Xx+y=0 (D)
The triangle formed by the lines gi), (i)
and (iii) is an isosceles triangle if the
internal bisector of the vertical angle is
perpendicular to the third side. Now
equations of bisectors of the angle
between lines (i) and (ii) are
(a+b)x+(a-b)y-2ab _ 4 (a-b)x+(a+b)y -2ab
Ji@+b)? +@-b)] JI@-b) +(@+b)’]
or x-y=0 (iv)
and x+y=2b (V)
Obviously the bisector (iv) is perpendicular
to the third side of the triangle. Hence,
the given lines form an isosceles triangle.
492. C

494,

Equation of chord of contact from A(x;, y,) is

XxX; +yy,-a2=0
XX, +yy,-a2=0
Xx3 +yy;-a?=0

Xp yp 1
i.e., |X2 Y2 1| =0= A, B, Care collinear.
X3 y3 1
A
Here (0,0,)?=t2+(t? + 1)?=t* + 3t>+1>0
= 0,0,>21 and |r;-r,| =1
= 0,0, > | r,| hence the two

r -
2
circles Kave at leadt one common tangent.

A
Let normals at points
A(at?,, 2at,) and C(at?;, 2at;)
meets the parabola again at points
B(at?,, 2at,) and D(at,?, 2at,),
2
thent, =-t, - 7 andt, =-t,- 7~
2 17ty 4 37t

2 2

Adding t2+t4=—t1—t3—g—g
2 2
:>t1+t2+t3+t4=—g—g

495,

496.

497.

498.

499,

500.

1 1
:>t1+t3=0 >t +t;=0
Now, point of intersection of tangent at
A and C will be (at, t;, a(t, + t3))
Since t; + t; = 0, so this point will lie on
X-axis, which is axis of parabola.

D

Let C,, C, the centres and r,, r, be the radii

of the two circles. Let S,=0lies completely

inside the circle. S, = 0. Let C and r be

centre and radius of the variable circle,

respectively.

then CC, =r, -rand

CC=r +r

= CC+CC=r,+r
(c1()nstan2t) ! 2

= Locus of Cis an ellipse

= S, is true

Statement 1 is false

(two circles are intersecting).

D
We have /(L -3)? +16 -4 =1
= A=00rb6

B

F-a=F.-p=F.c=0onlyif 3, p and ¢

are coplanar. = [3p¢]=0
Hence, Statement 2 is true.
Also, [a-bb-¢cc-al=0

evenif[3pc]=0.

Hence, statement 2 is not the correct
expanation for statement 1

B

let =% a+A b +A; ¢
=[dabl=i[cabl =i =1

[EEB] =1 (because 3,p, and ¢ are three
mutually perpendicular unit vectors)
Similarly, »,, =%x,=1 = d=a+p + ¢
Hence Statement 1 and Statement 2 are
correct, but Statement 2 does not explain
Statement 1 as it does not give the value
of dot products.

A

Any point on the first line is

(2x; + 1, X, = 3, =3%x; + 2)

Any point on the second line is

(%/ + 2, -3y, +1, 2y, - 3).

I two lines are coplanar, then

2x; - y,;=1,%x, + 3y;=4and 3x,+ 2y, =5
are consistent.

C

Any point on the line le =L1 = ZJZrZ is
B(t+ 1, -t,2t-2), teR.

Also, AB is perpendicular to the line,
where Ais (1, 2, -4).
>1)-(-t-2)+22t+2)=0
=>6t+6=0 >t=-1

Point Bis (0, 1, -4)

Hence, AB = m =2
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