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1. Let f(x) = a* (a>0) be written as f(x) = f,(x) + f, (x), where f,(x) is an even function and f,(x) is
an odd function. Then f,(x+y) + f,(x-y) equals:
(1) 2f,(x)f,(y) (2) 2f,(x + y)f,(x - y)
(3) 2f,(x + y)f,(x - y) (4) 2f,(x)f,(y)
Sol. 1
a“+a”
f,00 =~
a-a”
f,00 ="
Yy +a
flx+y)= —F—
ay+a
filx-y) = 5 —
a><+y + a—(><+y) + a(X—y) +a—(><—y)
fix+y)fi(x-y)= 5
= 2f,(0f,(y)
2. In an ellipse, with centre at the origin, if the difference of the lengths of major axis an minor axis

is 10 and one of the foci is at (0,5\/5) , then the length of its latus rectum is:

(1) 8 (2) 6 (3) 10 (4)5
Sol. 4
2b-2a =10
b-a=5

be = 53
b2e? =25x 3

a? /—' 5\/5
= b2 {1_§} E aea
= b2-a2=25x3 \_/

~b+a=15
b-a=5
2b = 20
b=10,a=>5
latus rectum

+%(i= J—_1), then (1 + iz + z° + iz8)° is equal to:

1) -1 (2)0 3)1 (4) (-1 + 2i)y
Sol. 1
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m . . T
Z = COS— +isin—
6 6

2n .

- 9
1+e3 +e|5+ei("/2”/3)]
- - - 9
1+1+£+£_L_£+L]
2 2 2 2 2 2
9
1+iV3
2
LT 9
e'3J =e% =1
4, If three distinct numbers a, b, c are in G.P. and the equations ax? + 2bx + ¢ = 0 and dx? + 2ex +
f = 0 have a common root, then which one of the following statements is correct?
(1) d, e, farein A.P. (2) d, e, farein G.P.
def . def .
(3) 3’p’c arein A.P. (4) 3'p’c arein G.P
Sol. 3
a,b, cin G.P.
say a, ar, ar?
satisfiesax2 + 2bx +c=0= x=-r
X = - r is the common root, satisfies second equationd (-r)?+2e(-r) +f=0
L dS-2® t_¢
a b
d,f_z2e
Z a'c b
1 1
5. Let the numbers 2, b, c be in an A.P. and A = j :2 C2 . If det(A) € [2, 16], then c lies in the
interval:
(1) [4, 6] (2) [3, 2 + 2%7] (3) (2 + 297, 4] (4) [2, 3)
Sol. 1
2b=2+C

|Al = (2-b) (b-c) (c-2)

_ (Z—ZZCJ[ZZC—C)(C—Z)
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e

(C-2)3e[8, 64]

C-2¢e[2, 4]
C €[4, 6]
6. The number of integeral values of m for which the equation (1 + m?) x2 - 2(1 + 3m)x + (1 + 8m)
= 0 has no real root is:
(1) 2 2) 1 (3) infinitely many (4) 3
Sol. 3
(1+m?)x* =2(1+3m)x + (1+8m) = 0
D<O

4{-2m(2m-1)’} <0

~2m (2m-1)2>0
m >0
infinitely many

7. If the lengths of the sides of a triangle are in A.P. and the greatest angle is double the smallest,
then a ratio of lengths of the sides of this triangle is:
(1)5:6:7 (2)4:5:6 (3)5:9:13 (4)3:4:5

Sol. 2

a<b<careinA.P

£ C =2/ A (Given)
= sin ¢ = sin 2A

= sin C = 2 sinA. cosA

sinC

=2CcosA
= SinA

c b? +c? -a°
=229

a 2bc
puta=b-xc=b+21>0
LB
=4= 5
b 4 b 6b
=asb-g=gbc=b+g="7
= requiredratio=4:5:6
8. Given that the slope of the tangent to a curve y = y(x) at any point (x,y) is i—Z If the curve
passes through the centre of the circle x?2 + y2 - 2x - 2y = 0, then its equation is:
(1) x*log, |yl = - 2(x - 1) (2) xlog, |yl = 2(x - 1)
(3) xlog, Iyl = - 2(x - 1) (4) xlog, lyl =x-1
Sol. 2
2y
m = 7
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dy _2y
dx x?

dy _dx

dx x?

1 1
=In|lyl-—=+C;
SInlylE-2+C; put(1,1)
O0=-1+4+C; CcC=1
xlog |y] =2x - 2

9. A students scores the following marks in five tests : 45, 54, 41, 57 43. His score is not known for
the sixth test. If the mean score is 48 in the six tests, then the standard deviation of the marks
in six tests is :

100 100 10 10

(1) == (23 35 4 35
Sol. 3
45+ 54+ 41+ 57+ 43+X _ 4o
6
x = 288 - 240
X = 48
=\2
Lsd= [y X
2

_ \/9+36+41+81+25_ 200 _ (100 _ 10
B 6 Ve V3 3

1+ f(3+x) - f(3)J;

] : . . . . . , — 0. i
10 Let f : R — R be a differentiable function satisfying f'(3) + f'(2) = 0. Then x@(1+f(2—x)—f(2)

is equal to:

(1) e? (2)1 (3) e (4) e
Sol. 2

ff3)+f(2)=0

(14 f(3+x) - f@3))"
';23(1 +f(2—x)—f(2))

liml{f(3+x)—f(3)—f(2—x)+f(2)}
f(2-x)-f(2)

X0 X
e

f(3+x)—f(3)7[f(2—x)—f(z)j
X X f(3)+f'(2)
fexfz = e’ =1

f(2-x)-f(2)

lim

@x=0 =€

11. If the system of linear equations x -2y + kz=1,2x +y + z= 2, 3x -y — kz = 3, has a solution
(X,, 2), z= 0, then (X, y) lies on the straight line whose equation is:
(1)4x -3y -4=0 (2)3x-4y-4=0 (3)4x-3y-1=0 (4)3x-4y-1=0
Sol. 1
Add 1st and 3™ eq.
4x -3y -4=0
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12,

Sol.

13.

Sol.

20
1
The sum Zkz—k is equal to:

k=1

21 11 3 11
1)2-2% ()1 - 2% (3)2- 57 4 2-5%
4
20
Zk' 1k
o 2

1 2 3 20
S = 2+? 2—3 ..... +2?
s 1 2 19 20
E—E'f'zz ..... F'FF
S 1 1 1 20
E: §+22+ ..... +F :220

2 -20

S=2 220 920
22
=2—F
11
=2—¥

Supopose that the points (h, k), (1, 2) and (-3, 4) lie on the line L,. If a line L, passing through

the points (h, k) and (4, 3) is perpendicular to L,, then Kk equals:

h
1 1
(1) 0 (2) - (3) 3 (4) 3
3
o o
-3, 4) (1:2)
(4, 3)
y - =_71(X—1)
24 -4 =-x+1
X+2y=5
4x - 2y = 10 ..(1)
2 _
M= 22
m, =2

y-3=2(x-4)
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y-3=2x-8

(1) and (2)

2x -y =5 ..(2)
5x = 15

(|||
Wl P W

X
Y

K
h

14. The number of four-digit numbers strictly greater than 4321 that can be formed using the digits
0, 1, 2, 3, 4, 5 (repetition of digits is allowed) is:
(1) 310 (2) 306 (3) 288 (4) 360

Sol. 1
0,1,2,3,4,5

o8 0 00

(6x6%6) =216
w3 B O 0
(6x6) =36
(iii) @ 6D=36

(iv) @ -
4
v) @ o

310
6 x3

15. The height of a right circular cylinder of maximum volume inscribed in a sphere of radius 3 is:

(1) 3 (@) (3) 245 (4) 243
Sol. 4

a

3
N

=y

m 9c0s20. 6 sind
54 n cos?0. sind

o <<<IJ plz

d_\(; = 54x {cos3 0 — 2cos0sin? 9}
V3

cosO = 0, 252 = ¢?

1
20 = —
tan?6 5

V2
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tanoe = E
6 —_
h = ﬁ =23
16. Iff(1) =1, f'(1) = 3, then the derivative of f(f(f(x))) + (f(x))? at x = 1 is:
(1) 33 (2) 9 (3) 15 (4) 12
Sol. 1
f(1) =1, f'(1) =3

FF(F(x)) + f2(x)

fF(F(x))- F(f(x))- F(x) + 2 f.f
3.3.3+2.1.3

27 + 6 = 33

17. The tangent and the normal lines at the point (\/5,1) to the circle x2 + y? = 4 and the x-axis form
a triangle. The area of this triangle (in square units) is:

2 1 1 4
1 5 (2 3 3) 5 @ 5
Sol. 1
ormal
3,1
f ( )(i_,oi
0,0) S

A _lxix']:i
reaa = 2 \/5 \/5

18. Two vertical poles of heights, 20 m and 80 m stand apart on a horizontal plane. The height (in
meters) of the point of intersection of the lines joining the top of each pole to the foot of the
other, from this horizontal plane is:

(1) 16 (2) 15 (3) 12 (4) 18

Sol. 1
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a=htanp
b =htana
x = 20 tana = 80 tanp
Now
X=a+b
20tana = h[tana + tanp]
3 20tana
h= tana + tanp
20tana
= tana
tana +
80
= ? =16

19. The vector equation of the plane through the line of intersection of the planes x + y + z =1 and
2x + 3y + 4z = 5 which is perpendicular to the plane x -y + z =0 is:
(1) Fo(I-K)+2=0 (2) Fx(I-K)+2=0 (3) F:-(i-k)-2=0 (4) Fx(i+k)+2=0
Sol. 1
X+y+z-1)+21(2x+3y+4z-5)=0
X(L+20)+y (1 +30)+2z(1+40)-1-50=0
n,n, =0
1T+20)1-1+3)+1+4)=0
1+32=0
r=-1/3

x(%)+y(1—1)+z[1—%)—1+§

20. Which one of the following statements is not a tautology?

(1) (pra)—>(~pP)vq (2) p>(vaQ)
(3) pva)—>(pv(~a) (4) (pr@)>p
Sol. 3
by checking option
option 2
P q pvq p—>pvq
T T T T
T F T T
F T T T
F F F T

option 3
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21.

Sol.

22.

Sol.

pvqag|pv~g| (pva)—>pvrq
T T T
T T T
T F F
E T T

If a points R(4, v, z) lies on the line segment joining the points P (2, - 3, 4) and Q(8, 0, 10), then
the distance of R from the origin is :

(1) 214 (2) 6 (3) 2421 (4) 53
1

x—2=y+3=z—4
6 3 6

z-4
6
-4=2

=6

w
NNw|_\

P(4, -2, 6) distance from origin

= J16+4 + 36

The minimum number of times on has to toss a fair coin so that the probability of observing at
least one head is at least 90% is:

(1) 4 (2) 3 (3)5 (4) 2
1
Probability of observing at least one head out of n tosses
n

=1- GJ >0.9

1 n
= (EJ <0.1
=>nx>4

= minimum number of tosses = 4
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5 X
23. Lletf(x) = I g(t)dt, where g is a non-zero even function. If f(x + 5) = g(x), then .[f(t)dt equals:
0

x+5

x+5 x+5

(1) | ot dt (2) 5] g(tydt (3) 2 g(tydt (4) | otydt

5+x x+5

Sol. 1

f(x) = o0 ot
0

f(—x) = jg(t) dt
0
putt=-u

= —.X[ g(-u) du

= -[g() d(W = -f(x)
0

= f(-x)=-f(X)

= f(x) is an odd funtion

Also f (5+x) = g(x)

f(5-x) =g(-x) =g(x) =f(5+Xx)
= f(5-x)=f(5+x)

Now

I= J)Sf(t) dt

t=u+5

X-5
I- jf(u +5)du
-5

X-5
- J.g(u)du
-5

x-5
- J.f'(u)du

-5
=f(x-5)-f(-5)

=-f(5-x)+f(5
f(5) - f(5 + x)

5 5
- J.f'(t)dtz jg(t) dt

5+x 5+x
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24, Let S(a) = {(X,y) : y2 <X, 0 <x <a.} and A(a) is area of the region S(a). Ifforax, 0 < X < 4, A(})
: A(4) = 2: 5, then A equals:

1

4 % 2 % 4 % 2\3
) 2{55] @ 2[3] ® 4(55) @ 4(3)
Sol. 3

A4) = JVxdx

x3/2 4
-[37)
_ 2x 4%
)

2x8 16
= 3 =—=A(4)

=xf(x)(1+ xs)% +C

dx
25. If IX3(1+X6)2/3 where C is a contant of integration, then the fucntion f(x) is

equal to:
1 1 3 1
1) & (2) 57 (3) = (4) —52
Sol. 2

J~ dx

x3(1+x5)2/3
J~ dx 1 ,

X3(1+X5)2/3 F+1=t
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26.

Sol.

1
f(x) = T

If the eccentricity of the standard hyperbola passing through the point (4, 6) is 2, then the
equation of the tangent to the hyperbola at (4, 6) is:

(1)3x-2y =0 (2)2x-y-2=0 @B)x-2y+8=0 (4)2x-3y+10=0

2

e=2 p(4, 6)

16 36

?—? =1 ...(1)

b2
ez=1+?

= = .(2)
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| x| +[x], -1<x<1

27.  Letf: [-1, 3] >R be defined as f(x) = | X1 XI:  1=x<2

where [t] denotes the greatest integer
X +[x], 2<x<3

less than or equal to t. Then, f is discontinuous at:

(1) only two points (2) only three points
(3) four or more points (4) only one points
Sol. 2
fi[-1,3] >R
-x -1 x_[-1,0)

I x| +[x]—> { ) %.[0,1)
f(x)42x xe[1,2)

X+ 2 x €[2,3)

X+3 X=3

discontinuous at
x=0,1,3

28. The tangent to the parabola y? = 4x at the point where it intersects the circle x> + y2 = 5in the
first quadrant, passes through the points:

ol el el el
Sol. 4
p
y = 4x
x2+y2=5

X2+4x-5=0
(X+5)(x-1)=0
X =1

Ly =2

P (1, 2)
tangent at g
y=2((Xx+1)
X-y+1=0

JEE ADVANCED TEST SERIES
Fee ? 1500 FOR TARGET MAY 2019 ADVANCED ASPIRANTS

Score Above 99 percentile in Jan 2019 attempt free of cost




NRT fia. .. & v faemft 2 A

a IS

29. leta=3i+2j+xk and b=i-j+k, for some real x. Then ‘5x5‘=r is possible if:

(1)r25\/g (2)0<rs\/g
(3) 3\/g<r<5\/§ (4)\/g<rs3\/g
A

i j k
axb=[3 2 x|=(2+x)i+]j(x-3)-5k
1 -1 1

|axb|=+2x> —2x + 38
2
=\/§X (X—lj 'f'E

2 4
’3
. >5_
Sz 2
1

6
1 _
30. If the fourth term in the binomial expansion of [‘IW +X12] is equal to 200, and x > 1, then

Sol.

the value of x is:
(1) 100 (2) 10 (3) 103 (4) 104
Sol. 2

3
T oo C, x— (xi = 200
4 1+log,, x 12

(log,, x)(i+ 1] _ 2006

1+log,x 4) 6x5x4

| log, 10
2(1+1og,, X) }(Og“’ x) =log,

o
(g i

12+2t+2)_1

g1+t) t
(2 + 7t) = 4t + 4
B+ 72-4t-4=0
t2 (t - 1) - 6t (t - 1) — 4(t-1)
B2 (t-1)+8t(t-1)+4 (t-1)
(t-1)(2+8t+4)=0

t=1
log,;x =1
x =10
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