WB-]EE-2017 (Mathematics

1. Transforming to parallel axes through a point (p, q), the equation
2x2 + 3xy + 4y2 + x + 18y + 25 = 0 becomes 2x2 + 3xy + 4y2 = 1. Then
a. p=-2,q=3 b. p=2,9q=-3
c. p=3,q=-4 d. p=-4,q=3

2. LetA(2,-3)and B (-2, 1) be two angular points of AABC. If the centroid of the triangle
moves on the line 2x + 3y = 1, then the locus of the angular point C is given by
a. 2x+3y=9 b. 2x-3y=9
c. 3x+2y=5 d. 3x-2y=3

3. The point P (3, 6) is first reflected on the line y = x and then the image point Q is again
reflected on the line y = - x to get the image point Q’. Then the circumcentre of the APQQ'
is

a. (6,3) b. (6,-3)
c. (3,-6) d. (0,0)

4. Letdi and d2 be the lengths of the perpendiculars drawn from any point of the line 7x - 9y
+ 10 = 0 upon the lines 3x + 4y = 5 and 12x + 5y = 7 respectively. Then
a. di>dz b. di=d2

c. di<d: d. di>2d:

5. The common chord of the circles x% + y2 - 4x - 4y = 0 and 2x? + 2y? = 32 subtends at the

origin an angle equal to

a.

a3

T
3

o a
N3
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The locus of the mid-points of the chords of the circle X2 + y2 + 2x - 2y - 2 = 0 which make

an angle of 902 at the centre is

a x2+y2-2x-2y=0 b. x2+y2-2x+2y=0
C. X2+y2+2x-2y=0 d. x2+y2+2x-2y-1=0
2 2
Let P be the foot of the perpendicular from focus S of hyperbola X—Z—% =1on the line bx -
a

ay = 0 and let C be the centre of hyperbola. Then the area of the rectangle whose sides are
equal to that of SP and CP is
a. 2ab b. ab
(az +b2) d 3
c. —=~ " b
2
B is an extremity of the minor axis of an ellipse whose foci are S and S’. If ZSBS’ is a right

angle, then the eccentricity of the ellipse is

e

a.

w |-
o

WIN N~
o

The axis of the parabola x% + 2xy + y2 - 5x + 5y - 5 =0 is
a. x+y=0 b. x+y-1=0

c. x-y+1=0 d

1
X—-y= E
The line segment joining the foci of the hyperbola x2 - y2 + 1 = 0 is one of the diameters of a

circle. The equation of the circle is
a. xX+y’=4 b. x*+y*=42

c. x+y*=2 d x*+y*=2J2

11. The equation of the plane through (1, 2, -3) and (2, -2, 1) and parallel to X-axis is

a. y-z+1=0 b. y-z-1=0
c. y+z-1=0 d y+z+1=0
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12. Three lines are drawn from the origin O with direction cosines proportional to (1, -1, 1), (2

-3,0) and (1, 0, 3). The three lines are

a. not coplanar b. coplanar
c. perpendicular to each other d. coincident
13. Consider the non-constant differentiable function f of one variable which obeys the

_f(x) .
relation —— =f(x—y) Iff(0) = p and f(5)=q, then f'(-5) is

f(y)

2

. P b 4
q p

¢ B d q
q

14. If f{(x) = logslogsx, then f'(e) is equal t
a. eloge5 b. b.eloge3
1 d 1

elog.5 elog,.3

15. Let F(x) = eX, G(x) = e*and H(x) = G(F(x)), where x is a real variable. Then ?j—H atx=0is
X

a. 1 b. -1
1 d. -e

2f(x)—3f(2x)+f(4x)

16. Iff’(0) =k, k = 0, then the value of lim 5 is
X—>0 X
a. K b. 2k
c. 3k d. 4k
2
17. If y =e™" % then (1-x2) d—Z—xd—y—kyzo
dx dx
a. m?2 b. 2
c. -1 d. -m2
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18. The chord of the curve y = x2 + 2ax + b, joining the points where x = o and x = 3, is

parallel to the tangent to the curve at abscissa x =

a+b b 2a+b
2 3
3 2

19. Letf(x) =x13 + x11 +x9 + x7 + x5 + x3 + x + 19. Then f(x) = 0 has
a. 13 real roots
b. only one positive and only two negative real roots
c. not more than one real root

d. has two positive and one negative real r

p
X , If0<x< T
20. Letf(x) = (sinx)q 2, ,(p, q e R) .Then Lagrange’s mean value theorem is

0 Ifx=0

applicable to f(x) in closed interval [0, x]
a. forallp,q b. only whenp >q

c. onlywhenp<gq d. for no value of p, q

21. lim(sinx)Ztanx

X—>00

a. is 2 b. is1

c. is0 d. does not exist

22. Icos(log x)dx =F(x)+c, where c is an arbitrary constant. Here F(x) =

a. x[cos(logx)+sin(logx)] b. x[cos(logx)—sin(logx)}
X . X .
c. E[cos(logx)+sm(logx)] d. E[cos(logx)—sm(logx)]
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x> -1
23, | ————dx(x>0)is
‘[X4+3X2+1 ( )
a. tan‘l(x+lj+c
X
X+1—1
c. log, X l+c
1
x+—-1
X
2 sinx
24. LetI:j 8dx.Then
n1+x
a. <10
c. [I|<107

n

25. Let [ :“x]dxand I,=
0

0

n eN—{l} . Then l1/I2 is equal to

1

n-1

C. n

26. The value of lim 2n -+ zn -
ol n“+1° n°+2

nmn

a. —

4

c. —

4n

1
27. The value of the integral Ie"z dx
0

a. islessthan1

c. islessthan or equal to 1

WB-]EE-2017 (Mathematics

i
tan X—— |+C
X

X—l—l
X
x—1+1
X

log, +c

=

]<1077

e

|>107

I{x} dx, where [x] and {x} are integral and fractional parts of x and

=

S a

b

is greater than 1

lies in the closed interval [1,e]
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100
28. [ e Mdx=
0
el00 _ 1 N al00 _ 1
100 e—1
c. 100(e-1) d e—1
100
. 2 dy 2 ) . .
29. Solution of (x+y) oL (a’ being a constant) is
X
X+
a. ( y) =tan y+ce ,C is an arbitrary constant
a a

b. xy =atan cx, c is an arbitrary constant

X y . .
c. —=tan=,cis an arbitrary constant

a C

e

Xy = tan(x+c), c is an arbitrary constant

30. The integrating factor of the first order differential equation

XZ(XZ—l)d—y+X(X2 +1)=X2—1 is

dx
a. e b ox_1L
X
C. x+1 d. lz
X X

31. In a G.P. series consisting of positive terms, each term is equal to the sum of next two

terms. Then the common ratio of this G.P. series is
J5-1

a. 5
2
¥ L B

2

C

32. If (logsx)(logx3x)(logsxy) = logxxs, then y equals

a. 125 b. 25
c. 5/3 d. 243
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34.

35.

36.

37.

38.
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o (1+1)
The expression — equals
(1-1)
a. —intl b. _jn+1
c. —2in+l d. 1

Let z =x + iy, where x and y are real. The points (%, y) in the X-Y plane for which Z—H is
z—1i

purely imaginary lie on
a. astraightline b. an ellipse

c. ahyperbola d. acircle

If p, q are odd integers, then the roots of the equation 2px2 + (2p + q)x + q = 0 are
a. rational b. irrational

c. non-real d. equal

Out of 7 consonants and 4 vowels, words are formed each having 3 consonants and 2
vowels. The number of such words that can be formed is

a. 210 b. 25200

c. 2520 d. 302400

The number of all numbers having 5 digits, with distinct digits is
a. 99999 b. 9 x %P4

c. 10ps d. 10py

The greatest integer which divides (p + 1)(p + 2)(p + 3).....(p + q) for all peN and fixed

geN is
a. p! b. q!
c. p d. q
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39. Let ((1 +x) +x2)2=ao + a1x + azx? +..... + a18x18. Then

&

ao + az +..... +aig=ai+as+... + a1z

=

ao + a2 +.... + a1g is even
C. ao+az +.... + aig is divisible by 9

d. ao + az +..... + ais is divisible by 3 but not by 9

8x—-3y-5z=0
40. The linear system of equations 5x—8y +3z=0; has
3x+5y-8z=0
a. only ‘zero solution’ b. only finite number of non-zero
solutions
C. no non-zero solution d. infinitely many non-zero solutions

41. Let P be the set of all non-singular matrices of order 3 over [J and Q be the set of all
orthogonal matrices of order 3 over [] .Then,
a. P is proper subset of Q
b. Q is proper subset of P
c. Neither P is proper subset of Q nor Q is proper subset of P

d. PnQ=¢the void set

42. Let A =(";2 ijz),B :(’5‘ S, ) Then all solutions of the equation det (AB) = 0 is
a. 1,-1,0,2 b. 1,4,0,-2
c. 1,-1,4,3 d. -1,4,0,3

1 cos0 0
43. The value of det A, where A =<-cos0 1 cosO; lies

-1 —cos0 1

a. inthe closed interval [1, 2] b. in the closed interval [0, 1]
c. inthe open interval (0, 1) d. inthe open interval (1, 2)
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44, Letf: [] —[] be such that fis injective and f(x) f(y) = f(x + y) for Vx,y el . If f(x), f(y), f(z)

are in G.P, then x, y, z, are in
a. A.Palways b. G.P always
c. A.P depending on the value of x,y, z d. G.P depending on the value of x,y, z

45. On the set [ of real numbers we define xPy if and only if xy > 0. Then the relation P is

a. reflexive but not symmetric b. symmetric but not reflexive
c. transitive but not reflexive d. reflexive and symmetric but not
transitive

46. On [J ,therelation p be defined by xpy holds if and only if X - y is zero or irrational’.

Then

a. p Bisreflexive and transitive but not symmetric.
b. p Bis reflexive and symmetric but not symmetric
c. [@p is symmetric and transitive but not reflexive.

d. Plp is equivalence relation

47. Mean of n observations X1, X2, ......, Xn iS X . If an observation xq is replaced by Xq' then the
new mean is
a. X—X +X, b (n—l)x+xq
n
. (n-1)x—x_ nX —X, +X,
n n

48. The probability that a non leap year selected at random will have 53 Sundays is
a. 0 b. 1/7
c. 2/7 d. 3/7

49. The equation sin x (sin x + cos x) = k has real solutions, where k is a real number. Then

1+\/§ b. 2—\/§£k£2+\/§

2
1-2 1+2
C. OSkSZ—\/g d. 2 <k< 2

a. 0<k<
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50. The possible values of x, which satisfy the trigonometric equation

51. OnsetA={1, 2, 3}, relations R and S are given by
R={(1,1),(22),(3,3), (1,2), (2, 1)}
S={(1,1), (2, 2),(3,3),(1,3), (3, 1)} Then
a. R USisan equivalence relation
b. R USisreflexive and transitive but not symmetric
c. R USis reflexive and symmetric but not transitive

d. R US is symmetric and transitive but not reflexive

52. If one of the diameters of the curve x2 + yz - 4x - 6y + 9 = 0 is a chord of a circle with
centre (1, 1), the radius of this circle is

a. 3 b. 2

¢ 2 d 1

53. Let A (-1, 0) and B (2, 0) be two points. A point M moves in the plane in such a way that
Z MBA = 2 Z/ MAB. Then the point M moves along
a. astraightline b. aparabola
c. anellipse d. ahyperbola

54. Iff(x) = I|t |dt, then for any x>0, f(x) is equal to
-1

-x2
a ~(1-x) b 1x
2
¢ 2(14x) d- 1ax
2
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X—0

1
55. Letforall x>0, f(x) = limn[x" —1], then

a. f(x)+f(1):1 b. f(xy)=f(x)+f(y)
X
c. fxy)=xf(y) + yf(x) d. fixy) = x f(x) +y f(y)

1007

56. Let [= J- (1-cos2x) dx, then

a. 1=0 b. 1=200+2
c. I=m/2 d. 1=100

57. The area of the figure bounded by the parabolas x = -2y2and x =1 - 3y?is

4 . 2 }
a. gsquare units b. B square units

3 . 6 1
C. ; square units d. ; square units

2 2

58. Tangents are drawn to the ellipse % + y? =1 at the ends of both latus rectum. The area of

the quadrilateral so formed is

a. 27 sq.units b. gsq_ units

15 , d. 45 sq. units
C. qu. units

59. The value of K in order that f(x) = sin x - cos x - Kx + 5 decreases for all positive real
values of x is given by

a. K<1 b. K>1

C. K>\/§ d. K<\E
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A

60. For any vector X ,the value of (f( X i)z + (?{ X ])2 + ()? X k)2 is equal to

c. 3%’ d. 4

61. If the sum of two unit vectors is a unit vector, then the magnitude of their difference is

a. \/E units b. 2 units

C. \/§ units d. \/g units

62. Let o and B be the roots of x2 + x + 1 = 0. If n be positive integer, then o +f" is

a. 2coszn—n b. ZSinzn—TE
3 3
C. 2cosﬂ d. Zsinn—1t
3 3
XX +2x+4 .

63. For real x, the greatest value of — is
2X°+4x+9

a. 1 b. -1

¢ X q L

2 4
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1 1 1
64. Let A=/ 0 1 1 |.Then for positive integer n, A" is
0 0 1
n 2
a n’
0 O
1 n n(n bl 1}
2
b 0 1 n
0 1
1 n® n
c n n’
0 O 2
1 n 2n-1
d [0 BHL
2
0 0 n+1
2

65. Leta, b, c be such that b(a+c)#0

a a+l1 a-1 a+1 b+1 c-1
If-b b+1 b-1/+| a-1 b-1 c+1 |=0, then the value of n is

C C_1 C+1 (_1)n+2a (_1)n+1b (_1)nc

a. any integer b. zero
c. any even integer d. any odd integer
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CATEGORY - 111 (Q66 to Q75)

One or more answer(s) is (are) correct. Correct answer(s) will fetch full marks 2. Any
combination containing one or more incorrect answer will fetch 0 marks. Also no
answer will fetch 0 marks. If all correct answers are not marked and also no incorrect
answer is marked then score = 2 x number of correct answer marked -+ actual

number of correct answers.

66. Letf:R->R be twice continuously differentiable. Let f(0) = f(1) = f(0) = 0. Then
a. f"(x)=0 forallx b. f"(c)=0forsomec € R

c. f'(x)=0ifx=0 d. f(x)>0forall x

67. If f(x) =x", n being a non-negative integer, then the values of n for which
f'(oc+[3) = f’(oc)+ f’(B) forall o,f>0is

a. 1 b. 2
c. 0 d. 5

68. Le f be a non-constant continuous function for all x>0. Let f satisfy the relation f(x) f(a-x)

=1forsomea € R*. Then I:J‘Lis equal to
o 1+f(x)
a. a b2
4
a d. f(a)

69. Iftheline ax + by + ¢ =0, ab# 0, is a tangent to the curve xy = 1-2x, then

a. a>0,b<0 b. a>0,b>0
c. a<0,b>0 d. a<0,b<0
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70. Two particles move in the same straight line starting at the same moment from the same

point in the same direction. The first moves with constant velocity u and the second starts

from rest with constant acceleration f. Then

. : : u
a. they will be at the greatest distance at the end of time o from the start

. : . u
b. they will be at the greatest distance at the end of time n from the start

. . . u’
c. their greatest distance is of

2
. . . u
d. their greatest distance is T

71. The complex number z satisfying the equation |z-i| = |z+1| =1 s
a. 0 b. 1+i
c. -1+i d 1-i

72. On [ , the set of real numbers, a relation p is defined as ‘ap b’ ifand only if 1 + ab > 0.

Then
a. p isan equivalence relation

b. p isreflexive and transitive but not symmetric
c. p isreflexive and symmetric but not transitive
d. p is only symmetric

73. Ifa,b €{1, 2, 3} and the equation ax? + bx + 1 = 0 has real roots, then

a. a>b b. a<b
c. number of possible ordered pairs (a, d. a<b
b)is 3

74. If the tangent to y? = 4ax at the point (at?, 2at) where |t|>1 is a normal to x2 - y2 = a2 at the
point (asec 0 ,atan 0), then
a. t=-cosec 0 b. t=-sec 6
c. t=2tan 0 d. t=2cot 0

75. The focus of the conicx?2 - 6x+4y+1=0is

a. (2,3) b. (3,2)
c. (31) d. (1,4)
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ANSWER KEY
1.(b) 2.(a) 3. (d) 4. (b) 5.(d) 6.(c) 7.(b) 8.(b) 9. (a) 10. (c)
11.(d) |12.(b) |13.(a) |14.(c) |15.(c) |16.(c) |17.(a) |[18.(d) |19. () 20. (b)
21.(b,d) |22.(c) |23.(a) |24.(b) |25.(d) |26.(b) |27.(b) [28.(c) |29. () 30. (b)
31.(b) |32.(a) |[33.(c) |[34.(d) |35.(a) |36.(b) [37.(b) |38.(b) [39. (b) 40. (d)
41.(b) |42.(b) |43.(a) |44.(a) |45.(d) |46.(b) |47.(d) |48.(b) [49. (d) 50. (a)
51.(c) 52.(a) [53.(d) |54.(c) |55.(b) |56.(b) |57.(a) |58.(a) |59. (c) 60. (b)
61. (c) 62.(a) |63.(c) |64.(b) |65.(c) |66.(b) p7.(b,c) |68.(c) |69. (bd) }O.(b,c)
71.(a,c) |72.(c) V3.(c,d) V4.(a,c) |75.(c)
SOLUTIONS
1. (b)
Given 2x2 + 3xy + 4y2 +x+ 18y +25=0 (1)
After transforming eq.(i) through (p, q) it becomes
2x2 + 3xy + 4y2 = 1 ..(ii)
Then, the point (p, q) satisfies (i) and (ii)
Differentiate (i) with respect to x and y respectively, we get
4x+3y+1=0 ...(iii)
3x+8y+18=0 ..(iv)
.+ (p, q) satisfies (i) and (ii)
.. Point (p, q) satisfies (iii) and (iv)
So, we get
4p+3q+1=0 (V)
3p+8q+18=0 ..(vi)
Solving eq.(v) and (vi) simultaneously we get
p=2,q=-3
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2. (a)
Given: A(2, -3), B(-2, 1) of AABC A(2,-3)
Centroid moves on 2x + 3y =1

Let C(a, B) be the third point on AABC
B(-2,1) C (o, B)

Let G — Centroid of AABC.
Then, G= | 222+ —3+1+p) _ fo p-2 (i)
3 3 3 3

Since, G moves on the line 2x + 3y =1

Points on this line area of the (X, 1 _BZXJ

From eq.(i) % =tand pPe _ 72

= a=3tand=3-2t

o C=(3t,3-2t)

Locus of point C is given by,

= (3-2t)2+(3-2t+3)3=(3t+2)2+(3-2t-1)2

= 0t2+4-12t+36+4t2-24t=9t2+4 + 12t + 4 + 412 - 8t

= 40t =32
32 4

=>t=""=—
40 5

C= (%, éj so the equation of Locus of C is given by 2x + 3y =d

Substituting C in the given equation 2x + 3y =d we getd = 9.
Thus, the Locus of Cis 2x + 3y =9
3. (d)
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Given P(3,6) any =x, Q > y = -xto get Q" Circumcenter of APQQ’ =7?

When the point P(3, 6) is reflected on the line y = x the x and y coordination
interchange, we get point Q(6, 3). Again reflecting Q' on the line y = -x we get the image
point Q’(-3, -6).

$ P(3, 6)
T e 3)
(-3,-6)Q

To find out the circumcenter, we need to solve any two bisector equation and then point
out the intersection point.

So, midpoint of PQ’ = [? 6;26j = (0, 0)
-6-6
Slope of PQ ismi= —— =2
p Q 1= —amg

Slope of bisector is the negative reciprocal of the given slope so, slope (m1) of bisector of

1
PQ’is - —
Q 2

Equation of PQ’ with slope (m1) —% and point (0, 0) is given by

= y-yi1=m(x-x1)

:y—0=—% (x-0)

Sy=-ly
y 2
= 2x+y=0 (1)
Now, mid-point of PQ = ﬁ, @ = 2, 2
2 2 2 2
3-6 -3
Slope of PQismz= — = — =-1
peof PQismz =7 = -
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Slope of bisector of PQ is 1.

.. Equation of PQ with slope (m2) = 1 and point (%’ %j is given by

=>y=X

=>x-y=0 -(2)

Solving equation (1) & (2), we get
x=0&y=0

Therefore, circumcenter of APQQ’ is (0, 0)

4. (b)

Given: Perpendiculars drawn from any point of

7x-9y+10=0 (1)
3x+4y=5 ..(ii)
12x+ 5y =7 ..(1ii)

Any point on the line (i) will be of the form [x, X+ 10)

d1 and dz are the lengths at any point of eq.(i) upon eq.(ii) and eq.(iii) distance from

7a+10 s
(a, ] to eq.(ii) is

3a+4(7a;10j—%

V3 +4°

27a+28a+40-45|
_ 9 |

J25

[11a-1]
9
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7a+10

Distance from (a,

] to eq.(iii) is

k2a+5(7a;10]-7

d2 =
V122 + 52
_ |143a-13
~ 9x13
_|11a-1
9
So,d1=d2
5. (d)
Given: Circles are X2+y2-4x-4y=0 ..(a)
2x2 + 2y2 =32 ..(b)

To find the common chord we need to find the intersection points of the circles.
So, let’s subtract eq.(b) from eq.(a), we get
= -4x-4y=-16
iex+y=4 ...(c)
Substitute x =y - 4 in (b), we get
(y-4)2+y*=16
= y2-8y+16+y2=16
=yly-4)=0
=y=04
Aty=0,x=4andaty=4,x=0

So the points of intersection of these two circles is (4, 0) and (0, 4) thus, the chord
drawn from (0, 4) to (4, 0).

Thus, the angle subtended at the origin by this chord is a right angle.

Hence, the chord subtends an angle of g at the origin.
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6. (0
Given Circlesis x2 +y2+ 2x -2y -2=0

Which can be written as (x + 1)2 + (y - 1)2 =4, so C(-1, 1) and radius is 2.

Let O be the center and AB be the chord, angle = 90°
Draw OA and OB

.. ZAOB =90°

Now OA and OB are radius of the circle.

.. OA=0B

= Z0AB = Z0BA [Angle opposite to equal sides are equal]
But Z/0AB + Z0OBA + Z/AOB = 180°

= 2/Z0AB=180-90

= Z0AB =45°= Z0BA

OP_LC so P(h, k) is the mid-point of chord AB.

Join OP which makes an angle of 90° with the chord AB.
Now, AAPO is a right angled triangle such that ZAPO =90°

:>sin45°=£=%:>OP=\/§
0A 2

But OP = +/(h+1)? + (k- 1)* (o Jh+ 17 + (k-1 =2
=h2+2h+1+k2-2k+1=2
= hz+k2+2h-2k=0

Locus of Pis x2 + y2 + 2x - 2y = 0
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7. (b)

2

2
Given hyperbola X—2 - i—z =1, Center (C) = (0, 0)
a

Let the coordinates of the focus s be (s, 0) and assume thata > b
o s=+a’+b?

Also, perpendicular from focus to asymptote [bx - ay = 0]

y= b, has slope ? we have equation of normal
a
-a
Asy= —x+K
"~ b

= by + ax = bk = a+/a’ +b’ (passing through the focus)

2 2
sp= [[Ja?ab -— 2 |02
- \/L y \/az+b2j [ \/a2+b2]

b* a’b* b® +a®
= SP = + = b2 R
\/az+b2 a’+b’ (a2+b2j

=SP=Db
2 2 2
Also,  cP= |lo-—2 | 4[o-__2
a’+b? a’+b’
Pe |a? a’+b*
a’+b?
CP=a

Hence, area of rectangle with sides CP and SP is ab
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S o g
(—ae, 0)

Given: ZSBS' is a night angle

.. By Pythagoras theorem

= §§'2=SB2 + §’B?

= (ae + ae)? = (ae?) + b2 + (ae)? + b2
= (2ae)? = 2(ae)? + 2b?

= =4(ae)? = 2(ae)? + 2b2

=ae=b

9. a.
Given parabola x2 + 2xy + y2 - 5x+ 5y -5=0
= (x+y)2=5x-5y+5=>(x+y)i=5(x-y+1)
For a parabola (Ax + Cy)2+Dx+Ey+F=0
The axis is Ax + Cy + —AD2+ Cl;: =0
2(A°+C%)
-5+5 0
2(1+1)

= axisis (x+y) +

coaxisisx+y=0
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C
Given hyperbolax?2-y2+1=0
= (x-0)2+(y-0)2=0

Foci of the given hyperbola = (O,ix/f)

C (0, 0) diameter of the circle is the distance b + w foci

Diameter (D) = 4/(0-0)2 +(~2 +/2)? =22

Centre of the circle will be same as that of hyperbola centre (c) = (0, 0) and Radius

(R) =2

Equation of the circle is x2 + y2 = 2

d

Given equation plane (1, 2, -3) and (2, -2, 1) points
2 1 1

= u=|-2|=(2 |=|-4
1 -3 4

A vector direction for the x-axis is

1
= v=|0
0

A normal vector to the plane is

— - -

n=uxv
i j k
=1 -4 4
1 0 0

= 1(0-0)-j(0-4)+ k(0+4)
=(<0,4,4>)

=>0(x-1)+4(y-2)+4(z+3)=0
=4y-8+4z+12=0
=>4y+4z+4=0

=>y+z+1=0
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12. b

Given: The lines are drawn from origin 0 with dcs proportional to (1, -1, 1) (2, -3, 0)

and (1,0, 3)
1 -1 1
Consider 2 -3 0
1 0 3

=1(-9-0)+1(6-0)+1(0+3)
=-9+9=0

.. A=0 Hence, the lines are co-planar

13.a

f(x) = akxis non-constant differentiable function.

() _a*

Also, iy
fly) a

= gkx g-ky = gk(x-y) = f(X—y)

. f(x) = ak is the required function
= f(x) = kak*Ina

Givenf (0)=Pand f(5)=9
j aSk = 2

2

- £(~5) =ka-5kIna = k Ina-5k = pxg: %

2

Hence, f’ (-5) = %
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14. ¢
Given f(x) = logs logs x

> i - 18108

-1 loslog. x
log5 §108;

1 logx
= ——xlog
log5 log3

1 x[log(logx)-log(log3)]
log5

L P(x) = 1 X 1 1—0
log5 | logx x

ot
xlogxlog5

= f(x) =

1 1

- f(e)= =
eloge log5 elog, 5

Hence, the answer is

elog,5

15. c.
f(x) = ex
G(x) =ex
G(f(x) = e-(fx)
H(x) = e-ex

=log(H(x)) = log,e™ =e* = i1og(1 +(x)) = e e
dx dx

(1 dAR) _

H(x) dx

dH % -ex

&(x) =-e'e

d(H() __o
dx

d(H(0)) _ _;
dx

H'(0) = ?1
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C

2(x) - 3£(2x) + f(4%)

XZ

Given, lim
x—0

_, 2f(0)-3(0)+£(0) _0
0 0

Applying L-Hospital rule
2f'(x)-3x2f'(2x) + 4f'(4x)

= lim
x—0 2X

i 260062+ 4£'(4) _0
x—0 2X 0

Again L-Hospital
— lim 2f'(x)-6.2f"(2x) + 4.4 " (4x)

x—0 2

_, 2"(0)- 12f"2(0) +16£"(0)
_, 41"(0)+26"(0) _ 6f"(0)
2 2

=3f"(0) =3 k.

a

2
Given, y =e™" * then (1 - x2) d—}; -X dy ky = 0
dx dx

Nowwehavey= ™™ * . (1
Eq (1) apply chain rule then we get
1

1-x°

1 msin~'x

y =¢

msin'x

- M 2
N )

Again differentiate equation (2) and applying the quotient rule, along with the chain

rule we get.
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] ( 1—x2)(dmemsml"j—(memsmlx)(dmj

y dx dx
y —\2
(Vi-¢]
msin~!x
in! mxe
mZemsm x+ -
N . 1-x
1-x
2 1
N m'y +Xxy
1-x°

S (1 -x2)y" =m2y + xy'
S (1-x)y"-xy'=m2y

k = m?
18. d
Given curve is y = x2 + 2ax + b differentiate above equation with respect to x we get.
= dy =2X+23a e (D
dx

Equation (1) of tangent to the curve

But tangent to the curve is parallel to the chord of the curve which joints the points x =
aandx=f

.. Tangent to this curve = (a + 3) + 2a

So2x+2a=(P+a)+2a

axf3
2

19. ¢
Given f(x) =xB +x11 +x9+xX7+x°+x3+x+19=0
= f (x) =13x12 + 11x10 + 9x8 + 7x6 + 5x% + 3x2 + 1
Since f' (x) consists of all even powers of x therefore
f'(x)>0
That f(x) increasing function. Hence, it interests the x-axis at only one point. Therefore

f(x) has atmost one real root.
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20. b
p
] X ; if0<x < T
Given f(x) = 1 (sinx)? 2
0 ; ifx=0

Lagrange’s mean theorem apply.

f, it is continuous at (a, b) and differential with in the closed interval [a, b]
i.e. limf(x) =f(a)

Here, f(a) =f(0) =0

f(x) is differentiable at (0, x)

Consider lirrol f(x)

P.yq.y-9 q,,,p-q
= lim li
x>0 (sinx)* x>0 (sinx)*
q X a
= lim xlimx" ™= lim x limxP™
x—0 (Sinx)q x—0 x=0| sinx x—0

= limx"™1 .. lim——=1
x—0 x=0 sInx
0 if p>q

Now limx"* =<0 if p<q

x—0

1 if p=q
lirr(}f(x):o only when p > q

Hence, Lagrange’s mean value theorem is applicable to f(x) in [0, X] only when p > g.

WB-JEE-2017 (Mathematics) Page | 29

Capyrighl © Thirk and Learn Pyl L1id



WB-]EE-2017 (Mathematics

21. b, d
Given y = (sinx)@nx
= log y = 2 tanx.log (sinx)

log(sinx)
1
tanx

= lirr012tanxlog(sinx) = lingZ

2.ilogsinx Z_L.cosx
= lim—dX = |jm S1IX

2
x—0 x—>0 — X
cotx cosec

dx

2 Zicotx

— lim_tanx . jjp-_dx
x—0 1 x—0 d 2
—C0SecXx

sin’x dx

. -2cosec’x
= lim > =tanx
x-0| —2cosec xcotx

= lim tanx

x—0
=tanx=0
logy=0
y=e'=1

lim (sinx)?@™ =1
x—0

22. C
Given J.cos(logx) dx

Let logx =t = x =¢'

ldX:dt:>dX:xdt
X

dx = e'dt

WB-JEE-2017 (Mathematics) Page | 30

Capyrighl © Thirk and Learn Pyl L1id



WB-]EE-2017 (Mathematics

| = Icos(logx)dx: _[et costdt

e™ cosbxdx

ax

——— (asinbx +bcosbx)

a“+b

a=1b=1

| = e (sint+cost)+c
1 +1°

| = % [sin(logx)+sin(logx)] + ¢

23.a

2
Given equation J.( x -1 dx (x > 0)

x*+3x°+1)

Dividing by x? numerator or denominator

N (de) jj(l-%jdx

(x2+12+3j
X

2
(x+1) +1
X

Let, X+l=t (1—%)dx=dt
X X

:>I d =tan"'(x)+C

t?+1

= tan! (x+lj +C
X

24. b

dx o |sinx|<|

WB-JEE-2017 (Mathematics) Page | 31

Capyrighl © Thirk and Learn Pyl L1id



WB-]EE-2017 (Mathematics

—10<x<19
108 <x®<19®

1+x®>x%>10°

N 11 1| [ 1]
1+x® x® 10°  |1+x°*| |10°]
SEL RS
1+x°|” 10

19 . 19
= [|> 5] dx< [10°dx
10 1+X 10

19 .
= [|>5]dx<(19-10)x10°
ol1+Xx

19 .
= [|>5]dx<(10-1)x10°
ol1+Xx

19 .
= || 5]dx<107 -10°
ol1+X

19 .
= [|25]dx <107 =[1}< 107
ol1+X

Approximately [10 ]

25.d

Iljl[x]dx:j-odx+j.1dx+i2dx+j.3dx+ ...... + ]l(n—l)dx
1 2 3

0 0 n-1

= 0+1(2-1)+2[3 2] +3[43]+..... 4+ n-1[n—(n-1)]

=1+2+3+4+......... +(n-1)
Iy = (n-1)(n) _n(n-1)
2 2

I2 = T{x}dx: j(x— [x])dx
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l2 = ]I.de—]l[x]dx

I, = x* | n(n-1)
,= | 2| A=l
2| 2
n> n(n-1) n n
b= ————=—[n-(n-1)]=—
T2 2 yn-n=1l=5
n(n-1)
1—1: 2 =(n-1)
I, n
2
26.b
i L n
nseq| n?+12 n?+22 2n
:>lim1— n’ + n’ + n’
e n®+1° n*+22 7 n%+n*
:>liml L + L + oot 1
nseq| nf+12 n?+22 n®+n?
n? n? n’
1 1 1 1
= lim— >+ 5t et 5
n—)oon
1+(1j 1+(2j 1+(HJ
i n n n

—=h

. n
:>1imlz#2 nh=1
"%“r—lﬂ(rj h— o0
n n—0

n 1
= lith% = _[ dX2
10"~ 1+ (rh) 0

= tan™ x|(1] =tan'1-tan'0 =
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27. b

1 2

Jex dx

0
1 2

{m(b— a)< Ie" dx<m(b-a) ... (1)
0

a=0,b=1

f(x) = e*

m = f(0) =e® =1

mf(l)=e =el=e

So, equation (1)

1
1(1-0) < [e*dx<e(1-0)
0
P 2
=1< Iex dx<e
0

1
= je"z dxliesin(l,e)
0

28. C

100 100 _

j e Xl gy = J‘ el dx {X =[x]+{x}

0 0 X- [X] = {X}
0<{x}<1period=1

mT T

j f(x)dx=m j f(x)dx T — time period

0 0

100
= I e* dx=100[e*],
0
= 100 (e'- €% = 100 (e-1)
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29. a
X+y=t
(X+y)2d_y:a2 Let 1+ 4t
dx dx dx
dy _dt _
dx dx
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b

x?(x%-1) j—y +x(x2+1)y = x2-1
X

(x +1) i
dx X(X 1) x*
:>d—y+py=9
dx
(x+1)
S LF.= " g e
:>I:.[ x*+1 _J-(x 1)+1+1 dx
x(x*- 1) x(x*-1)
B
-1D@A)
:>|:J.—dX:J.;dX B= 2 =1
X xX(x-1)(x+1) 1x2
— 2 —
-1(-2)
:>I:€nx+.[(é+i+ ¢ jdx
x x-1 x+1

:>I—€nx+‘[(—+i+ 1 )dx

= | =/nx—2 /nx + /n (x-1) + /n(x+1)

= /nX — /Nx?+ /n(x —1)+ /n (x+1)

(x*-1)
2

= /n X

= {n

x‘-1
X

m (Xz—lj x: -1
=e - =
X X
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31. b
Each term is sum of next two terms
=Sth=the1tths2
—ar"t=a"+ar"*!

=1l=r+r2

=r’+r-1=0

_ -13,1-4(-1)

2(1)
—r= -1445
2
J5-1 ~J5-1
r= orr=
2 2

But common ration can be negative

J5-1
r= ——

2

32.a

(logsx)(log, 3x)(log,.y) =log, x°

N logx \( log3x \( logy | logx®
log5 )\ logx )\ log3 logx

logx- log3x-logy 3logx

log5-logx-log3x  logx

logy 3
log5

=

= logy = 3log5

y=53=125
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33. ¢
G+ _ (i)
(- g-i"
a-iy

L0,
-1 1 i n
i) o

N

=

mw .. T " .2 .
—+ — | (1+i°-2 .
(cos4 1sm4j( r-2) _ {cos(9+isin6:e‘e
T ,. T " . 0
cos— —isin—
o)

(e7*) (1-1-20) emw(_2j)
: = .
(e—ln/4)n e—mn/4—

cosf-isinf=e™

=

— ein /4. ginm/4 (_2i)

. em[%j 21)

= ein™/2 (-2i)
= {cos(gjﬂsin(ﬂﬂ(—m)
2 2

34. d

Letz=x+1iy

) (z+i}_x+iy+i

T \z-i _x+iy—i

_, rily+1)) (x+i(1-y))
(x-i(1-y)) (x+i(1-y))

X’ +(y*-1)+2ix
X' +(1-y)’
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Since, Z—H should be purely imaginary
z-1

Re(”,‘jzo
Z-1

X2 +(y2—1) B
x* +(1-y)*

=x2+y?-1=0

x?+y? =1 is Circle.

35. a
Given equation 2px2 +(2p + q)x+q=0 (1)
Now D = (2p + q)2-8pq
= 4p® + 4pqg + 4>~ 8pq
= 4p’-4pg + ¢
= (2p — g)? always a perfect square

.. Roots are given by

» ~(2p-q)++/(2p+ ) -8pq

4p
w= ~2P-q%(2p-q)
4p
x=-2P=4*2p-q__4q (rational p, q are odd integers)
4p 2p
Or x=—2P=A=2P+Aa _=4P _ 4 \inich is also rational.
4p 4p
36.b

No of ways of selecting = 7C3 x 4C2 =210

No. of group, each heavy 3 consonants and 2 vowels = 210
Each group contains 5 letters.

No of ways of arranging 5 letters = 5! = 210

Required no. of ways = 210 x 120 = 25200
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37.b
5digits 99876
Total no. (1 to 9)

|
Formula = npr = ( o T "+ 0 can’t be used at first place
n-n)!
! !
9><(9><8><;><6><5.) _ 9><&
Apply formula (9_4')| =9x °p,

38.b
p+1),(p+2),(p+3)...(p +q) are g consecutive numbers.
p+D(p+2)(p+3)..(p+q)is product of ‘q’ consecutive natural numbers
The product will be divisible by all its factors and since it is a product of consecutive
natural numbers, so it will always be divisible by q!
Also q! is the greatest integer amongst all their divisors.

Hence, the greatest integer which divides the product is q!

39.b
Given, ((1+ x)+x2)? = ao + a1x + a2X% + .......... +agx® L (D)

Putx=11in eq. (1), we get.
= (1+1+1)%=ao+a1 +az + ......+ ais
= (3)?=ao+ar+az+ ... +aie . (2)
Putx=-1ineq. (1) we get.
= (1)°=ao-ar+az-asz+ ... aiz+aws . (3)
Adding eq. (2) & (3), we get.
= 3%+ 1=ap+ar+..+ag+ao-ar+az- ... —-ai7+ais
= 2a0 + 2az + 2a4 + ...... + 2ais
= 2(a0+az+as+ ... +ai1g) =3%+1
37 +1

—aotaz+t.... d18 = —> even

Hence,ao+az + a4 + ... + aig is even
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40. d
Given8x-3y-5z=0
5x-8y+3z=0
3x+5y-8z=0

Use Cramer’s rule

A A A
o M Ay A

)

A Y A A
AX=Ay = Az

8 -3 -5
D=|5 -8 3

3 5 -8
D=(512-125-27)- (120 + 120 + 120)
D=360-360=0
Go A% _0 4y _00z 0

A 0OA 0A O

So infinitely many non-zero solutions

41. b
P ={P1, P2, Ps3...... Pn} (non -singular matrix)
Q={Q1,Q2 Qs ...... Qn} (orthogonal matrix)
QQr=1I
Det(Q)=+1

P contains matrix whose value is non zero
Q is proper sub-sets of P.

42. b

] Xx+2 3x X 0
Given A = ,B=
3 x+2 5 x+2

x*+17x 3x*+6Xx
8x+10 (x+2)
=>x(x+2)(x-4)(x-1) =0
=x=0,-2,1,4

det |AB| =
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43. a

1 cos0 0
Given A= | -cos9 1 cos0
-1 -cos0 1

=Ri1i—>R1+R3

0 0 1
|A] = |-cosO 1 cos0
-1  -cos6 1
-1<cos0<1
|A| = 1 (cos20 + 1) 0 <cos’0<1
1 <cos’0+1<2
1Al =11, 2]
44. (a)
Given: f:R—>R injective

f(X)f(y) = f(x + y)
Let f(x) = ax then f(x) f(y) = axay = ax*y
Also f(x) = f(y) => ax=ay
= axy=2a0
=>x-y=0 =x=y
.. aris injective
Now ax, av, az are in G.P.
= a¥ = a*. r where r is common ratio

Also az = a¥r

y X
d a
= _Z:_:>a2y :ax+z
a’ a’
X+Z
y=
2

.. X,y,Zare in A.p.
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45. d
Let p be the relation on the set real number R such that xpy if an only if xy >0
(a) we know that, for any real number x, x2 > 0
= xx > 0 = xpx
. p 15 reflexive
(b) let (x,y) epi.e.xpy
=>xy>0 yx >0 = ypx
.. p is symmetric
(c)Let xpy and ypz
=xy 2 0andyz>0
But from this, we can’t conclude xZ >0
For example
(-1, 0), (0, 2) satisfies the relation xy > 0 but (-1, 2)
Doesn'’t satisfy relation xy >0
Thus p is not transitive

Hence p is reflexive symmetric but not transitive

46. B
xRy = x -y is zero or irrational.
xRx = 0 .. Reflective
if xRy = x - y is zero or irrational.
=y -Xxiszero or irrational
.. YR x symmetric xRy
= x -y is 0 orirrational yRz
=y -zis 0 orirrational then (x - y)+(y-z)=(x-2) may be rational

.. itis not transitive
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47.d

n
n
in — Xy TXg
— =1
n
nx-x, +qu
= from eq. (1)
n

48. b
We know non leap year - 365 days.
365 days, number of weeks = 52 and 1 day remaining 52 weeks, there will be 52
Sundays, 1 day remaining can be either Sunday, Mon, Tue, Wed, Thus, Fri & Saturday

out of these 7 total out comes, the favorable outcomes are 1.

Hence the probability of getting 53 Sundays = %

49. d
Given: sin x (sin x + cos x) = k
= sin2x +sinxcosx =k

1-cos2x N sin2x

2 2
= 1-cos2x+sin2x=2k
= sin 2x-2cos2x=2k -1

= —2<2k-1<4/2.... [‘.'—\/ESSiHZX—COSZXS\/E]

=k

1-+2 1++/2
=12 <2k<1++2 = zfgkg +2‘/_
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50. a
_ x+1
Given: tan-! [X 1j+tan'1( j=£
x=2 X+ 2 4
x-1 x+1
2+x+2 n
1| X=4a X+24 % i -1 -1
= tan x-Tx+l| 4 {using formula of tan-1 a + tan-1 b}
X-2 X+2
x-1 x+1
X-2 X+2 |_ n
= 1_X—1 x+1 —tan4
X-2 X+2
x-1 X+1:1—X—_1 L {tanﬁzl}
X-2 X+2 X-2 X+2 4
X*+X-2+%X"-x-2 _x2—1
X’ -4 x* -4

=2x%2-4=x2-4-%x2+1

:>2x2=1:>x=4_ri

J2

51. (c)

Given A={1, 2, 3}
R={(1,1), (2,2), (3,3), (1,2), (2,1)}
S={(1,1), (2.2), (33), (13), (3, 1)}
(i) Check reflexive
Them (a,a) € Rforeverya € {1, 2, 3}
Since RUS ={(1,1), (2,2), (3,3), (1,2), (2,1), (1, 3), (3,1)}
R is reflexive
(ii) Check symmetric
If (a,b) e R&S, then (b,a) e R&S
Here (1,2) e R,but(2,1) e R
S (1L,3)eR but(3,1) €S
.. R &S symmetric
(iii) Check transitive
IF (a,b) e R&S&(b,c) e R&S,then(a,c) e R&S
Here R & S not transitive
RUS is reflexive and symmetric but not transitive.
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52.(a)
Given equation of circle is
X2+y2-4x-6y+9=0
{x2+y2+2gx+2fy + c=0}

So,g=-2,f=-3,c=9

Centre (-g, -f) = (2, 3) m
Radiusr = \/m A Vv ’
r= (-3 +(-2%-9

r= \/Z =2

Chord (0, 0) = \/(1-2)* +(1-3)

We apply Pythagoras theorem
In AOO’A = 0’02 + 0’A2 = 0A2 = R?

R= (V57 +(27 = 5+4
R=3

53.(d)
Given A(-1, 0), B (2, 0)
We know that ~ MBA = 2/MAB
mZ 1
1+mm,

Also tan 0 = —m

Where m1 & m: are the slopes of two lines and 6 is the angle between two line.
Given 0 = 2¢ = tanf 2¢

N
- 2 1 y
— tand = Ztanj) - Yo _ YO(X02+ )2
1-tan"¢ x,-2 (x,+1)" -y, M(xo, yo)
-1 2(x,+1)
X-2  (%+1) -y,

— 3Xi _yi =3 (_11 O) (I) 0 (210) <
.. Locus of M is hyperbola 3x2-y2 =3 /A (0,0) B\
Now verify alternatives.
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54. (c)
Formulaapply
X b
Given f(x) = J.|t|dt,X20 If(x)dx
-1 a
c b
= [f)dx+ [f(x)dx

= f(x) = j'—tdt+]£tdt
-1 0

e EIRE

2 2
f(x) = 0- (-%)+X—-0: 1+X—=%(1 +x2)

55. (b)

4
f(x) = limn(xx—lj Let n=

X—>0

= liml(xt—l)

t—0 t

Cox-1 x°-1 0
= lim = =—

t—0 t 0 0
L-Hospital

t

lirrolxm—XO = x0nx = 1lnx
[
f(x) = Inx

= f(xy) = In(xy) = Inx + Iny
= f(xy) = f(x) + f(y)
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56. (b)
1007

GivenI= _[ \J(1-cos2x)dx
0

cos 2x =1 - 2sin?x
1-cos2x = 2sin?x

= r].rf(x)dx :n_T[f(x)dX

1007
[= I \2sin® xdx

0

= 100jﬁsinxdx
0

= 10042 j sinxdx
0

= 100\/5[—cosx];E

= 100\/5[—cosx+ cosO0]
— 100~/2[1+1]

= 20042

57.(a) \y
x=-2y? ...(1)
x=1-3y? e(2)
Equation (1) & (2)
= -2y%? = 1-3y?
= -2y?2+3y2=1
=>y:=1

Sy==%1 <
So area of region bounded by X (-2,0)

A=>2 [[(1-3y")-(-2y*)ldy

=2 [(1-y*)dy Z=1-3y?

=255 =2[1-3}o-3) !
3 |, 3 3

11 2| 4 .
=2 {———}: 2 [—} =§square units

1 3 3
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58. (a)
2 2
Xy
5
Now e2 -1 - s 4 ce= 2
9 9 3
Equation of tangent at [2, (5/3)] is given as
= = + 4 =1
9 3
= Let F and f be foci
= area of ACPQ = 1 X 9 x3= 27
2 2 4
27 .
= area of DPQRS = 4x T = 27 sq. units.
59. (c)

Given: f(x) =sinx-cosx-kx+5
f(x) decrease for all x if f'(x) < 0
f(x) =cosx+sinx-k<0

.. k>cosx+sinx

We know, cos x + sin x = \/E( 1

N7
= ﬁ(singcosx+cos%sinxj: f{sm

COSX+—F Slan

_1£sin(4+xj<1: \/§<\/§sm(4 ] <2
.‘.—\/Eécosx+sinx£\/§

Max (cos x +sin xX) = \/E

k> \/5
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60. (b)
Let x = x1i + x2j + x3k
Then x x i = -x2k + X3j
X x j = x1k-xai
x x k = -x1j +x2i
L (xx )2+ (x % j)% + (x x K)?
= XXX X X X
=2 (X} +x2+x2) = 2x2

= 2|x|?

61. (c)
Let 5,5 be two unit vectors whose sum is also

a unit vector ¢

Now, magnitude of sum of a and bis
=|a+b|=|d|2+|b|2(4.b)
=1=1+1+2(3.b) ....(2)

- 1
= a.b= -
2

|

Magnitude of their difference is given by
—|a-b|2=|3|2+|b|2-24 b

:1+1+2xl:3
2

= la-b|=+3
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62.(a)
x2+x+1=0..(1)
Roots of this equation is

e ~1+1-4(1)(1) _ ~1+4/3i
2

2

o and B are the roots of eq.(1)

~1+43i ~1-43i
5 and 3 = 5

Soa=

Consider, an + 30

) -1+\/§1J“+(-1-J§iJ"

2 2

Hence o™ + fn = 2cos (ZHTTC]
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63. (c)

X +2x+y
Y X+ 4x+9

= 2xX2y +4xy + 9y =x%2 + 2x + 4
= x2(2y-1) +x (4y-2) +9y-4=0
A>0

= (4y-2)2-4(2y-1) 9y-4) =0
= 4(2y-1)2-4(2y-1) (9y-4) >0
= 4(2y-1) [2y-1-9y + 4] >0

= 4(2y-1) (3-7y) 20

= 4(2y-1) (7y-3) <0

3 1 + - +

= — <y< —
77727 |

| w
N |~ T

1
[Ygreatest = E]

64. (b)

1
LetA=10
0

[ T G S
[ T Y

Ar=10 1 n The statement is demoted by P(n)

n(n+1) |

P(n):An=|0 1

= 5N
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I (1+1) ]
111 5 11
S P(D):AT 0 1 1 =10 1 1
00 1 00
- P(1) is true
111 111
AgainP(2):A2=AxA=|0 1 1|x|0 1 1
0 01 0 01
1 2
A2=|0 1
0
1 2 2(2+1)
2
Az=|0 1 2
0 1
. P(2) is true.
Let P(m) b true
1 m m(m+1)
P(m):Am=(0 1 m
0 0 1
_1 m(m+1) |
2 111
P(m+1)=Am1=Am A=|0 1 m x10 1 1
0 0 1 0 01
1 1+m 1+m+M
=10 1 1+m
0 O 1
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) (m+1)(m+2) |

1 (m+1

2
=10 1 m+1
0 0 1
1 (m+1) (m+1){(;n+ 1)+1}
Am+1=10 1 (m+1)
1

- P(m + 1) is true

= P(1) & P(2) is true and p(m + 1) is true when p(m) is true

1 1 n(n+1)
2
Ar=10 n
0 1

65. (d)

a+1 b+1 c-1
The 2nddetD2=| a-1 b-1 c+1
(-D%a -(-1)"b (-1)’c

a+1l b+1 c-1
=(-1)»|a-1 b-1 c+1
a -b C
=(-1)"D
..R13, R23 and taking transpose
- (1+(-1)")D1 = 0 for any odd integer

> D1#0sinceb(a+c)#0
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66. (b)
f(x) is continuous and differentiable
f(0) = f(1) = 0 by Rolle’s theorem
f’'(a) =0, abelongs to (0, 1)
Given f'(0) = 0 by Rolle’s theorem
f(0) = 0 for some, c belongs to (0, a)

Therefore answer is f'’(c) = 0 for some CeR

67. (b, c)
We have f(x) = x»
= f'(x) = nxn-1
S f(a+B)=f" () +f"(B) foralla, B>0
=n (o +p)*1=nar!+npr-1foralla, >0
= (a+p)t=arl+p"forall o, >0
=>n-1=1=n=2
Also, for n =0, we have

f(x) =1 forall x
= f'(x) =0 for all x

S F o+ B) =F(a) +T(B)

Hence,n=0, 2

68. (c)
Given: f(x) =f(a-x) =1
Let] = J- dx J- f(x)dx
o 1+f(x) o 1+f(x)
J‘1+f(X)—1dX J~ J-
o 1+f(x) 0 01+f(x)
=21= [dx
= 2l = |x|;
=I= a
2
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69. (b, d)
Given:ax+by+c=0

By=-ax-c

y:—gx—g Xy =1-2x—>xy+2x=1

a x(y+2)=1
m = slope = e dx

x— =—-(y +2) y+2:l
dy X

Tangent slope | —=

xX2>0

E>0 if(1) b>0,a>0
a

&(2) b<0,a<0

70. (b, c)
Let S — distance at time t

Particle 1is x1 =u
) : 1.,
Particle 2 is x2 = Eft

Then S =x1-x2

=u+(- %ft2 ) (1)
For s being maximum
—= =u-ft=0 :>t=%

(b) Option correct.
Substituting t in eq?(1) we get

u o .
S= o this is greatest distance

(c option correct)
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71.(a, C)
Given: |Z-i|=]Z2+1|=1 Im
Let Z =X +iy (-1, 1)
X+iy—i|=1
=Xy -17=1 (0.0) Re

=x2+y?-2y+1=1
x2+y2-2y+1=1

x2+y?-2y=0 ... (1)
Also|z+1|=1

= x+iy+1=1

= X+1)2+y?=1

=x2+y?+2x=0 ... (2)
Eq.(1) and (2) we get

y=X

Fory=1,x=1

SLZ=-1+] (c option is correct)
Alsoy=0=x=0

~z2=0 (a option is correct)

72.(c)

Reflexive: if(x, X) R, where x is domain
Relation = {1 + ab > 0 where a, be R}
ForanyaeR, a’>0
So,1+a%>1
or,1+a*>0
=1+a.a>0

= (a,a)eR itsrelation is Reflexive

Symmetric: if (y,x)eRwhere(x,y)eR.
Relation (1 + ab > 0 where a,beR

Let (a,b)eR a,beR
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So,1+ab>0

=1+ba>0

= (b,a)eR is symmetric
Transitive :- if (x,z)eR, where (x,y)eR and (y,z)eR
Relation {1 + ab >0 wherea,beR}
Let’s take (=2, 0) and (0, 1) suchthat 1+ -2x0>0
And1+0x1>0s0, (-2,0)and (0, 1) belongs to R.
But (-2, 1) doesn’t belongs to R because 1 + -2 x 1 <0
This doesn’t follow transitive.

Relation is not transitive.

73.(c, d)
ax>+bx+1=0
a=ab=b,c=1
D=hb?-4a
D>0
b*-4a>0 {-.abe(l23)}
b* >4a

(@, b)=(1, 2) (2, 3) (1, 3) possible order pairs 3
And a<b

74. (a, C)
y? = dax
Tangenty = %-i-at and normal x cos6 + ycot6 = 2a

So (at?, 2at) must satisfy equation of normal
= t2c080 + 2 + xcotd —2 =0

So, the roots are t = —cosecO and t = 2tan0

75.(c)
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Given conic is x> —6x +4y +1=0

=>x2-6x+9-9+4y+1=0
=x?-3x-3x+9-9+4y+1=0
= X(X—3)-3(x-3)+4y-8=0
= (x—3)2+4y-8=0

= (x-3y=4(-1) (y-2)

Thus, the focus is (3, 1)
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