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MATHEMATICS

Q1 If three distinct numbers a, b, ¢ 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) i,i,i are in A.P.
abec
. def .
(3)d, e, fare in G.P. (4) —,—,— arein G.P.
abec
Ans. [2]

Sol. ax’ + 2bx + ¢ =0 (b* = ac)
dx*+2ex +f=0
(af — cd)’ = ( 2ae — 2bd) (2bf — 2ec)
a’f’ + ¢*d® — 2a + cd = 4aebf — 4ae’c — 4b%df + 4bdec
a’f’ + c*d® + 4b%e” + 2afcd — 4aebf — 4bdec = 0
(af +cd —2be )* =0

af + cd = 2be
af cd 2be
_—— =
b b* b

Q.2 A student 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 -

10 100 100 10
(1) 5’ (2) 3 3) 5 4) 3
Ans. [1]
Sol. Let unknown observation is x
45+54+41+57+43+x _ 48
6
X =48
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Q3

Ans.

Sol.

Q4

Ans.

Sol.

Q.5

Ans.

o’ = &(452 +54% 4417 4517 + 437 + 482)J —(43)°

o’ = %x (14024) — (48)*

o2 o 14024 — ((48)* x 6)
6
52 _ 1402413824
6

, 200 100

(e} = —_— =
6 3

2 10

5

(e}

If a point R(4, y, 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) 6 (2) /53 (3) 2414 (4) 2421
3]
Line PQ
)(—2_y+3_3—4_}L
6 3 6

Let point R (6A + 2, 34 -3, 6\ + 4)
given that 61 + 2 =4
point R (4, -2, 6)

Distance between point R and origin =16 +4+36 = \/% = ZM

Which one of the following statements is not a tautology ?

(DP—>(@(pvay 2)(pArq) > (~p)Vvq
) (pArq—p @ @Pvay—->@vVv(E)
[4]

q| vq | pv~q (pvq—>(pv~q)

T

|| = =]
||| 3o
m| === <
=] | |-
=) ==

T
F
T

. . .2
Given that the slope of the tangent to a curve y = y(x) at any point (X, y) is —}2/ . If the curve passes through
X

the centre of the circle x* + y* — 2x — 2y = 0, then its equation is -

(1) x loge |y | = 2(x — 1) (2) xloge |y |=2(x — 1)
(3) x*loge | y | =-2(x~ 1) (4)xloge|y|=x-1
1]
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Sol.

Q.6

Ans.

Sol.

dy 2y
dx x2

2
d—y=—2dX
y X

2
log, [y|l=——+c
X

process through (1, 1)
0=-2+c c=2

2
log, |y|=——+2
X

xlog. |y |=-2+2x
xlog. |y |=2(x—-1)
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If the lengths of the sides of a traingle 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)4:5:06

2]

Let length of sizes are

a=A-D (D>0)

b=A

C=A+D

sinA, sinB, sinC are in AP

2sinB=sin A +sinC

let A=20

Cc=26

B=n-(0+260)

B=n-36

2 sin (m — 30) = sin O + sin260

2 sin (30) = sin 6 + 2 sin 6 cosO

2 (3—-45sin20)=1+2 cos 6

2 (4cos®—1)=1+2 cosH

8cos’®—2cos0—3=0

8 cos’® — 6c0s0 + 4 cosd —3 =0

(2cosB+1)(4cos6—-3)=0

cosq = -t cosf = 3
2 4

Not possible

o5 (A+D)’+A*(A-D)* _3

2A(A +D) 4
4AD+A> 3

2AA+D) 4

2 2
4AD+ A :i 4D+ A :i —~ A=5D
2A(A+D) 4 2(A+D) 4

a= A-D=4D

b=A=5D

C=A+D=6D

a:b:C::4:5:6

3)3:4:5

4)5:9:13
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i

e}

Ans.

Sol.

Q.8

Ans.

Sol.

Q.9

Ans.

Sol.

Let f: [-1, 3] > R be defined as

| x|+Hx] , —-1<x<1
f(x)=9 x+|x| , 1<x<2
x+[x] , 2<xZ3

Where [t] denotes the greatest integer less than or equal to t. Then, f'is discontinuous at -
(1) four or more points (2) only three points (3) only two points (4) only one point
2]

|x|+x] -1<x<1
f(x)=9 x+|x]| 1<x<2

x+[x] 2<x<3

fxn is discontinuous
atx=0,1,3

The vector equation of the plane through the line of intersection of the planes x +y+z=1and 2x + 3y +4z=15
which is perpendicular to the planex —y+z=01is -

—> A ~ e ~ ~ > A ~ e ~ ~
(1) r(i-k)-2=0 (2) rx(i+k)+2=0 (3) r-(i-k)+2=0 @) rx(i+k)+2=0
[3]
equation of required plane
x+ty+tz-1)+1(2x+3y+4z-5)=0
x(1+20) +y(1+30)+3(1+40)-5A—=0 .. (1)
X-y+3=0 ... (1)
Plane (1) & (2) are perpendicular to each other
DHA+20)+ DA +30)+ (D) A +40) =0
1+2A-1-3A+1+4AL=0

3n=-1
7\‘:_1

3
put in equation (i)
x_z,.2_,
3 33
x—z+2=0
> .
r-(i-k)=-2

20
1 .
The sum z k2—k is equal to
k=1

21 11 3 11
()25 @ 1- 5 (3) 2~ 4) 2~
[4]

~ 20 k
= 2k
1 2 3 20 .
S=5+2—2 2—3 ..... F (1)
1 1 2 20 ..
ES=2—2+2—2+ ..... +F ....(11)
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Q.10

Ans.
Sol.

Q.11

Ans.

equation (i) — (ii)

2 2 2 3
L
lg_2 220 )20
27 L
1—-—

1 1 2
Iq_ 20
2 220 221
1 1 1
Ty L _10
2 220 220
1 11
PR
11
S=2—2T

1 [1 1 1
—S—| —F—+—+. .. +
2 2

1 20
520 | 521
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The height of a right circular cylinder of maximum volume inscribed in a sphere of radius 3 is -

(1) 243
1]

D
W +r'=9
=9-h

V = 7r’(2h)

v =2mh (9 - h?)
v=2m(9-4%)

dv
=" h=+3
r=v6
Vimax = T (2h)
= 16(2+/3)
H=23=2(h)

) V6

(3) V3

@ 343

6
1
If the fourth term in the binomial expansion of ( ’ﬁlox +x12 j is equal to 200, and x > 1, then the value
X

of X is -
(1) 10
[1, Bonus]

) 10°

(3) 100

4) 10*

CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500

WWwWw.careerpoint.ac.in 5




| CAREER POINT

6

5 1
Sol. ! +x12 | Ty=200 give
X1+10gi‘0

_3

. aetogy) [ LY
Ts=°C; (x) 2 x2 | =200

3
3 1stogy)
20 x 208 +%=200

3 1
—=(1+log{y)+—
x 2 4 =10

log on both side
3 x v, L) ox
[—5(1+10g10) +ZJ logj, =1

let logy, =t

3 1
[—5(1+t)+zjt =1

t
6+ + —=1
(t"+1) 2

6+t +t=4

— 6" —6t+t=4

6"+ 5t+4=0

A<0

Roots imaginary (Bonus)
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Q.12 In an ellipse, with centre at the origin, if the difference of the lengths of major axis and minor axis is 10 and

one of the foci is at (0, 53 ) , then the length of its latus rectum is -

(Hs 2)6 4) 10
Ans. [1]
Sol. Given that 2b-2a=10
b-a=5
given that 2be = 10\/5
be = 5\/5
b’e* =175
(b*—a?) =75
(b—a)(b+a)=75
5(b+a)=75
b+a=15 ... (1)
from equation (i) & equation (2)
b=10
a=>5
2a’
length of lotus rectum = o
_ 2x25
10
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Ed A N A Ed A N A - =
A3  Let a=3i+2j+xk and b =i—j+k, for some real x. Then | ax b |=r is possible if -

(1)\/§<r£3\/§ (2)r25\/§ 3) 3\/§<r<5\/§ (4)0<r£\/§
2]

e}

Ans.
i j k
- -
Sol. axb=03 2 x
1 -1 1
- —> A A A
axb = 1(2+%)—j3-x)+k(=5)
- —> A A A
axb= (2+x)i—+(x-3)j-5k
- -
laxb|= {(2+x)7+(x—3)2+25
=\/2x2—2x+38
s |75
2

Q.14 LetS(a) ={(x,y): y2 <x, <o} and A(a) is area of the region S(a). If fora A, 0 <A 4, A(A) : A4)=2:5,
then 1 equals :
1

1 1 1
43 2\3 2\3 43
o {3) @13 o143) 5]
Ans. [1]
AN _ 2

Sol. =
AM4) 5
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Q.15 Iff(1)=1, f(1) = 3, then the derivative of f(f(f(x))) + (f(x))* at x =1 is -

(1)9 () 12 (3) 15
Ans. [4]
Sol. f(H)=1f'(1)=3

f (f(f(x))) + (f(x))* at x = 1

' (f(f(x))) - £' (f(x)) - £' (x) + 2f (x) £'(x)

' (f(f(x))) - £' (f(x)) - £' (x) + 2£ (x) £'(1)

' (f(f(1))) - £'(1) - £'(1) + 2£" (1)

£ (f(1) - £'(1) - £'(1) + 2f ' (1)

3x3%x3+(2x3)

27+6=33

Q.16  The tangent and the normal lines at the point (\/5 ,1) to the circle x* + y2 = 4 and the x-axis form a triangle,

The area of this triangle (in square units) is -

4 1 1
1) — 2) — 3) —
()ﬁ ()3 ()ﬁ

Ans. [4]

Sol.

P 3.
(o X
(0, O)J A

equation of tangent
\/5 x+y=4

. 4
point A —,OJ
(ﬁ

Area of AOPA = l 4

><—><1=i
RN

Q.17 The minimum number of times one has to toss a fair coin so that the probability of observing at least one

head is at least 90% is -
(1) 4 2)5 3)3
Ans. [1]

Sol. P (at least one hears) = 1 —[ (no one heads) > %

1{1) >
2) “100

(lj <19 510
2 100

least value of nis 4

(4) 33

@) %

(4)2
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Q.18 Let f(x) = a" (a > 0) be written as f(x) = f; (x) + f, (x), where fi(x) is an even function and f(x) is an odd
function. Then fi(x + y) + fi(x — y) equals

(1) 2fi (x +y) H(x—y) (2)2fi (x+y) fix—y) (3) 2fi (x) fay) (4) 2fi(x) fi(y)
Ans. [4]
Sol.
F(x)= [f(x)+f(—x)]J{f(x)—f(—x)]
2 2
\2 \2
even odd
£(x) = f(x) +2f(—x)

¥ a7 g Y 4

2 2

fix+ty)+fix-y)=

= —[ax(ay +a )+a (a " +a7y)]

(@*+a )@’ +a™)

a*+a | a¥+aY
2 2

= 2fi(x) fi(y)

Q.19  Suppose 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 % equals -

1 1
1) —— 2) — 3)0 4)3
(1) = (2) 3 3) 4)
Ans. [2]
Sol. equation of line passes through (1, 2) & (-3, 4)
4-2
(y-2)= == (x-1)

(y-2)=-2 (=D

2y—4=—x+1

x+2y=35 ... (1)

1 line 2x — y = A— passes through (4, 3)
2x—-y=5 .. () A5
Intersection point of line (i) & line (ii) is (3, 1)
ko1

h 3

Q.20 Ifthe system of linear equations

x—-2y+kz=1

2x+y+tz=2

3x—-y—-kz=3

has a solution (x, y, z), z # 0, then (X, y) lies on the straight line whose equation is -

(1)4x—-3y—-4=0 (2)3x—4y—-4=0 (3)3x—4y—-1=0 (4)4x-3y—-1 =0
Ans. [1]
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Sol. x-2y+kz=1 (D)
2x+y+tz=2 ... (ii)
3x-y—-kz=3 ... (iii)

for locus of (x, y)
equation (i) + (iii)

4x -3y=4
4x -3y—-4=0
Q.21  The tangent to the parabola y2 = 4x at the point where it intersects the circle x> + y2 =5 in the first quadrant ,
passes through the point -
1 4 37 1 3 11
D|-—=,— 2) | =, — |-, = 4| -=, =
(-5.4] ®(3.3) (53] @(-53)
Ans. [2]
Sol.  y'=4x .. (i)
X +y' =5 ...(ii)
for point of intersection
X’ +4x-5=0

x+5x-1)=0
x=-5 x =1
not possible y =+ 2
Point in IQ (1, 2)
Tangent at (1, 2)

x+1
2y =4
Y [2J

y=x+1

point [%,%} lies on tangent

Q.22  The number of four-digit numbers strictly greater than 4321 that can be formed using the digits 0, 1, 2, 3,4, 5
(repretition of digits is allowed) is -
(1) 306 (2) 360 (3) 310 (4) 288

Ans. [3]

Sol. Given digits are 0, 1,2, 3,4, 5
requries four number greater than 4321

5IIII:216
U T
1 6 6 6
s ] =
1
2 6 6
4 (3] | |- 2
1
4 6

total cae =22

{substract two case 4320 & 4321}
total =216 + 72 + 22

=310
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Q.23

Ans.
Sol.

Q.24

Ans.

Sol.

The number of integral value of m for which the equation (1 + m?)x*> =2 (1 + 3m) x + 8m) = 0 has no real
root is -

(H1 (2) infinitely many 3)3 42
2]

4(1+3m)* =4 x (1 +m’) (1 +8m)<0

1+9m>+6m—(1+8m+m’+8m’)<0

1+9m’+6m—1-8m-m’~8m’ <0

—8m’ + 8m’ —2m < 0

$m’ — 8m’ +2m >0

m (4m” - 4m+2) >0

m[2m-1)>+1]>0

m>0

Let f(x)= J. g(t)dt, where g is a non-zero even function. If f(x + 5) = g (x), then J. f(t)dt equals-
0 0

x+5 x+5

5 5
(1) 5 [e(oat ) 2 [e(d 3) [ea @ [ea
5 5

x+5 x+5

[4]
0

£(0) = j g(t)dt =0
0

f(0) = 0 f(x) is odd function
give that g(x) is even function
fix+5)=f(=x+5) =gx)=g(x)

1= j.f(t)dt
0

z=t+5
X+5

1= J.f(3—5)dz
5

x+5

1= j f(~(5-3))dz
5

X+5
1= J.f(5—3)dz
5

5
1= J.f(S—z)dz

X+5

5
I= J.g(z)dz

X+5

5
1= j g(t)dt

X+5
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Q25 Ifx =g+%(i =-1), then (1 + iz + z° + iz%)’ is equal to -
(1o (2)-1
Ans. [2]
Sol. Z=£+E:[cos£+isin£]
2 2 6 6
(+iz+2 +iz%’

3
A3 st .. 5t ( 8m .. 8n
1+1———+COS—+ISIH—+1 COS—+1S1n—
2 2 6 6 6 6

( m ..nf
cos— +1sin—
3 3

cos 3w +isin3n=-1

JEE Main Online Paper

(3) (-1 +2i)’ (4)1

Q.26 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 -
(H2x-y-2=0 (2)3x-2y=0
Ans. [1]
Sol. Let equation of hyperbola
2 2
X
z - Z—z =1 - (4,6)

a2

16 36
S (D)
) 2
a’ =1+—

az

bz
4=14+—

az
b? = 3a’ (i)
from (i) & (ii)
2 _
a =4

b’ =12

K y?
Rt
tangent at (4, 8)

4x 6y_l

4 12
x-2=1

2
2x-y-2=0

(3)2x—3y+10=0

(4)x -2y +8=0
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1

Q.27 Letf:R — Rbea differentiable function satisfying f'(3) + f' (2) =0. Then lim 1+f3+x)-f() Tis qual to -
=0 [+f(2-x)-1(2)
(D1 e’ (e 4 ¢
Ans. [1]
1
Sol.  lim| LHECHO=TG) 1x 1y
=0 [+f(2-x)-1(2)
_ eiigg)l 1+f(3+x)—f(3)_1
x| 1+f(2-x)-f(2)
_ eiigg)l fG+x)-f3)-f2-x)+f(2) |0
X 1+f(2-x)-f(2) 0
_ eli_lj(l)[f(3+z)—f(x)—f(2—z)+f(z)]x[lj
X 1
_ eligg) f'G+x)+f'(2—x)
1
= Q@) _ g0 _y
=e
8 1 [ et aC
Q. Ix3(1—x6)2/3 = xF(x)(1+x°)3 +
where C is a constant of integration, then the function f(x) is equal to
1 3 1 1
) ——~ 2) — 3) —— 4) ———
(D 3 ()Xz 3) " ()6X3
Ans. [1]
dx
Sol. I=| —F—+
~[x3(l+2x6)2/3
I_J’ xdx
(x° +1)23
Xx—-6+1=t
—6x " dx=dt
x77dx=—ldt
6

1¢ -2/3
1=——jt dt
6

I=—%><3(t)1/3 +c

6 1/3
1(1+xj
I=——|——| +c

21 x

I= —%(l+x6)1/3 +c

1
xf(x)=—
(x) !
1
f(x)=———
(x) !

CAREER POINT Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-6630500 WWW.careerpoint.ac.in 13
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1 1 1
Q.29 Letthe number2,b,cbeinan A.P.and A={2 b ¢ |.Ifdet(A) € [2, 16], then c lies in the interval -
4 b* ¢?
() @+2"4) ()[4, 6] (3)[3,2+2" 42,3

Ans. [2]
Sol. |A|=(2-b) (b—c)(c—2)
2, b, c, are in AP.

b=2+c

Det (A) = %(c -2)°

2£%(c—2)3£16

8<(c-2)°<64
2<c-2<4
4<c <6

Q.30 Two vertical poles of heights, 20 m and 80 m stand a part 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) 18 (2) 16 3)15 (4)12
Ans. [2]
Sol.

T 80

20 in l

| L4

h 80 h 20
X X+y y X+y
Y (XJH
y
h=—0 X220
1+ y h
20—-h
h=4(20—h) x_20,
y h
h=80-4h x_20-h
y h
5h =280 x__h
y 20-h
h=16 putin ... (i)
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