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JEE Main Part Test 1

Subject: Mathematics Class: Standard XI|

1. Let a, denote the n'® term of a geometric progression with common ratio less than 1. If
a1 +az +as =13 and a? + a3 + a3 = 91, then the value of aj is

X A. 310
b 4 B. 311
x) c. L
310
v) D. L
37

Letalzg,a2:a,a3:a7"
r

a1 +az+a3 =13

= %—Fa—i—ar:lS

1
=>a<—+r>:13a
r

1 13—-a
T

a

a+ a3+ aj =91

1 1
So, ——|—r:—0
T 3

=32 —-10r+3=0

= L [or<1]
r=— T
3

a =9

-
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The complete set of values of z for which the inequality log, < 5
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4
s 5) < —1 holds good, is
5x
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4
For log, (‘T—M) < —1 to be defined,

6 — 5x
4 + 5
6 — bx

56
:>a;€(—z,g>,a:>0,m7é1

L.z e (0, g) — {1}

Case1: Whenz € (0,1)
log, 4x+5<_1
6 — bz
dr +5
6 — bz
dr+5 1
6—5w_;>0
4z% + 10z — 6
z(6 — bx)
22z — 1)(z + 3)

(5 — 6)
Sz e(=3,0)U (% g)
=z€c (%,1) ---(1)asz € (0,1)

>0, x>0, z#1

-1

<0

Case 2: When z € (1, g)

4r 4+ 5
log, 652
4z + 5
6 — 5x
4z + 5 l<0
6—5x <«
422 + 10z — 6
z(6 — 5z)
22z —1)(z + 3)

z(5z — 6)
=z € (—o00,—3)U (0, %) U <g, oo)

=zec¢ ---(2)asxe (l,g)

< -1

- -1

<z

=

=

From (1) and (2),

€ 11
T )
27
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3. A survey conducted in a city reveals that 48% children like cricket while 77% children like football.

Then the percentage of children who like both cricket and football can be

X

X

X

A.

C.

D.

23

31

51

65

Let us assume that the number of children in city be 100.
Let C denote the set of children who like cricket,
and F denote the set of children who like football.

n(C) =48 and n(F) =77
n(C'UF) < 100

= n(C) +n(F) —n(CNF) <100

= 48 + 77 —n(C'N F) < 100
=n(CNF)>25

Also, n(C N F) < min{n(C),n(F)}

=n(CNF)<48

From (1) and (2),
25 <n(CNF)<48
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4. Giventhata,pB,a,barein AP.; a,8,¢c,darein G.P.and o, 8,¢, f are in H.P. If b,d, f are in G.P,,

ﬂﬁ—aﬁ
then the value of —is
aB(f* - a)
x) A 2
3
v) B. 3
2
x) Cc. 4
3
x) D. 3
4

a, B,a,b are in A.P.
=b=a+3(—a)=38-2a

a,B,c,d arein G.P.
3 3

(6] a2

a, B, e, farein H.P.

1_ 1 ,(1 1
S

Now, since b, d, f are in G.P.,
d?> =bf

B3 ’ - af
= (:) BTy
= B°(3a —28) = a®(38 — 2a)
= 3aB° — 285 = 3Ba® — 2a°
= 3ap(B* — at) = 2(B% — ab)
Br—a® 3

T ap(p—at) 2
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5. Ifthere are 12 points in a plane out of which only 5 are collinear, then the number of quadrilaterals
that can be formed using these points is

x) A 910
x) B. ag0
x) C. 3z
v) D. 49

Given : 12 points in a plane out of which only 5 are collinear.

Number of non-collinear points = 7

Number of quadrilaterals

= (select 4 points from 7 points) + (select 3 points from 7 points and select 1 point from 5 collinear
points)

+ (select 2 points from 7 points and select 2 points from 5 collinear points)

Number of quadrilaterals
=TC4+"C3 x°CL +7Cy x 5Cy
7 x6x 10

="TCy[1+ 5]+ 5

:7><6;<5><6+210

=210 + 210 = 420

6. If the function f(z) = X [sinz| + A?|cosz| + g()), A € R is periodic with fundamental period %,
then

X) A x=0,1
v) B. \=1
X C. A=0

x) D. y=_1
As, period of f(z) is %

:>f<§+a:> =flzx)VzeR

= A|cosz| + A? [sinz| + g(A) = A|sinz| + A2 |cos z| + g(A)
= (A=) Jcosz|+ (A2 — ) [sinz| =0Vz €R

= A—A2=0 or |sinz| = |cosz|

(2n+ 1)w

1 "€

But at A = 0, f(z) becomes a constant function, so A # 0

2n+1)m
=X=1or w:T,TLEZ

=A=0,10r z=
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If ¢ lies between real roots of the equation 2z — 2 (2t + 1) z + ¢ (t + 1) = 0, then ¢ cannot be

b 4 A. 1
X B. o
v) C. _l
2
x) D. 1
2

For real roots, D > 0
=42t +1)2 —4x2t(t+1) >0

= 2t2+2t+1> 0, whichistrue Vt € R

Now, if ¢ lies between real roots
f(t) <0

=22 —22t+D)t+t(t+1) <
=22 42 -2t + 2+t <0
=t —-t<0

=t2+t>0

=t e (—oo0,—1)U(0,00)

1
..t cannot be =

of given quadratic, then

0
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log,(z? — bz + 4)

Set of all real values of z satisfying the inequation >1is
log,(z% + 1)

v) A (_oo%)_{o}

X) B (~00,1)—{0}

x) C. (i oo)
5
x D.<ﬂm§)
5

Clearly, 2> — 5z +4 >0
=(z—4)(z—1)>0

=z € (—00,1)U(4,00) ---(1)
z2+1>0whichistrueVz € R
Also, 2’ +1#1=2#0 ---(2)

log, (z? — bz + 4)

log,(z? 4+ 1)
= logy(z? — 5z + 4) > logy(z? + 1)
=2 -bz+4>2>+1

3
Se<z - (3)

>1

From (1) N (2) N (3), we get
x € (—oo,%) — {0}
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9. 2 . ™ 3w .
If A={6:2cos’0+sinf <2} and B=6: Egeg - , then AN Bis equal to

x) A {9:1§9§5_7T}
2 6

x) B. {9:ﬂ§0<3_7r
2

™ o1

v) C. {9:—§0§—
2 6

o7

x) D. {9:£§9§
2cos? 6 +sinf < 2
= 2(1 —sin* @) +sinf < 2
= 2sin?6 — sinf > 0
= sinf(2sinf — 1) > 0

= sinf € [~1,0]U B 1]

From the diagram, we can conclude
T 57 3
= =<0 < — <0< —
wns={0:5c0< 5 oz Y]
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10. An aeroplane flying with uniform speed horizontally 1 km above the ground is observed at an
elevation of 60° from a point on the ground. After 10 seconds, if the elevation is observed to be
30°, then the speed of the plane (in km/hr) is

x) A 240
V3
v) C. 9403
x) p. 120
V3
A B
lkm
30° 60
0] C D
Let O be the point of observation and A be the position of the aeroplane such that ZAOC = 60°
and AC =1 km.

After 10 seconds, let B be the position of the aeroplane such that ZBOD = 30° and BD = 1 km

In right angled triangle AOC,

tan 60° = AC
(1)C
=43=—
V3 o
= 0C =—
V3
In right angled triangle BOD,
. BD
tan 30" = —
oD
1 1
= —=—
V3 0D
= 0D =+/3
Now, CD = OD — OC
1 2
= \/_ _——m = —
V3 V3
Distance covered by the aeroplane in 10 seconds = %km
3
Time taken =10 sec = ——= Lhr
3600 360

Speed of the aeroplane
distance  2/v/3 7203

~ time 1/360 )

= 240+/3 km/hr
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11. The number of ways in which 20 letters a1, as, as, . . ., a0, b1, b2, b3, . .., bip can be arranged in a
line so that suffixes of the letters a and also those of b are respectively in ascending order of
magnitude is

x) A 20
10!
|
J) B 2
(10!)?
X C. 920

X) D. 201—10!-10!
Order of a's is fixed that is
ai, az,as, a4, as, ag,ay,ag, ag, aip
These 10 a's can have any 10 places out of 20 available places in 2°C;, ways.
Now, 10 places are empty where we can insert ¥'s in such a way that all b's are in ascending
order of their suffixes.
Insertion of b's can be done in one way only.

20!
(101)?

So, required number of ways = 20C;; x 1 =
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12. |If sgn(y) denotes the signum function of y, then the number of solution(s) of the equation
(z —2) (z® + 10z + 24) ‘ ‘
(€2 + 1) (z +4) (22 + 4z — 12)|

|]w+2—3]:sgn<1—

v) A |
x) B.
x) C. 3
x) D. 4

l|lz + 2| — 3| = sgn <1_ (z—2)(z+6)(z+4) ‘)

(z2 + 1) (z + 4)(z + 6)(z — 2)|

1
mi);l’?éz—él,—f;

:>||:c—|—2|—3|:sgn<1—

IE2
:>$+2—3:Sn ...1
fo+21 =3l =smn (Z2) )
2
We know >0forallz € R
241
Case 1:
Atz =0,

RHS of equation (1) is 0 but LHS # 0
Hence, £ = 0 is not the solution.

Case 2:

Forz #0

llze+2|—-3]=1
=|z+2—3==1

= |z+2]=4,2
Sc+2=44,+2
=c=2,-4,0,—6

Butx # —6,—4,0,2
Hence, there is no solution.

Copyright © Think and Learn Pvt. Ltd.



[BYJUS

The Learning App

JEE Main Part Test 1

13. The equation (z* — 52+ 1) (z* + = + 1) + 82> = 0 has

X A.  four real and distinct roots
X ) B. three real and distinct roots
v ) C. two real and distinct roots

X ) D. only one real root
(22 =5z +1) (2> + o+ 1) + 822 =0

1 1
= <x+——5) (ac+—+1>+8—0
x x

1
Letz 4+ —=1t

X
Then, (t—5)(t+1)+8=0
=2 -4t —-5+8=0
=12 —4t+3=0
=t=1lort=3

1 1
But z + p— 1 rejected because = + —€ (—o0, —2] U [2,00)

1
So,z+—=3
T

=z’ -3z+1=0
D=9-4=5>0
= Two real and distinct roots.

14. 1f 5*° is divided by 11, then remainder is « and if 22°*® is divided by 17, then remainder is 3. Then
the value of (8 — a) is

x) A 3
x) B. 5
v) C ;
x) D. g

59 = (52)* = (224 3)® =220 + 3%, A €N
Also, 3% = (33)" = (11— 2)* = 11p+ 2% p e N

Now, 210 = 1024 =11 x 93 + 1
.Remainder=1ie.,,a=1

92003 _ 93 92000 _ 8(24)500 _ 8(16)500
=8(17-1)" =8(17v+1),veN
=8 x17v+8

.. Remainder =8i.e., 5 =28
=p-—a=8-1=7
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15 The number of solution(s) of the equation 3 tan (a: — %) = tan <33 + %) in

Az{wER:ﬁ—ﬁxSO}iS

v A. 9

b 4 B. 3

b 4 C. 1
X D. 4
22 —6x<0
=z(x—6)<0
=z € [0, 6]

0 m
3t - — =t + —
an(x 12> an<ac 1)
= 3si " + - i + - -
in|x — — — ] =sin — - —
sin| z — o) cos| T+ 5 sinf z + o} cos| @ —

T T
=3 <sin2m — sin g) = sin2zc—|—sin€
= 2sin2z = 2
=sin2z =1 -
= 2x = 2nmw + E,neZ

:>m:n7r+§,n€Z

s
n y & 46
T 5w
n—].,J?:ﬂ'—FZ:T A

n:3;w:27r—|—§¢A

Hence, two solutions are there.
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11 1 3
16. The value of 27.45.8T.16%. . .... is
[V 4 A. 2
x) B. 3
2
X C. 1
x) D. 2
3
1 1 1 1
27.48.8T6.16%......
1 1 L
:21.(22)8 (23) 16 (24) 32......
(1 2 3 )
—t—t—t
—2\4 816 ] _ 95 (Let)
1 2 3
S=_+ -4 —+ — — (1
4+§+126+332+ ) (1)
= - v —(2)

S
2 s 16 32 o
Subtracting equation (2) from equation (1), we get

LS (N (YL (.,
2 \2 2 2
S 1/4 1

- — = = —
2 1-1/2 2

=85=1

. Required value = 2° = 2! = 2
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17. . ™ .
If log;, sinz + log;ycosz = —1; 2 € | 0, 3 and log;(sinz + cosz) =
of nis
X A. 7
X B. 15
X C. 10
v D. 12
Given : log;,sinz + log;,cosz = —1
= logyy(sinz cosz) = —1
sin 2z
sin2z 1
2 10
:>sin23::l -+ (1)
5
loggn) — 1
And log,(sinx + cosz) = %
= 2log,y(sinz + cosz) = log;;n — log;, 10
= log;,(sinz + cosz)? = log,, (%)
n
= (si 2 -
(sinz + cosx) 10
= 1+sin2z = =
10
Using equation (1), we get
141D
5 10
Son=12

(10g10 n) —1

[BYJUS
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, then the value
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10
18. Leta = 35 _5m3 | 2 |fpand q are the roots of the equation log,, z + log, o = = then the

value of p? + ¢3 is

x) A 1o
v) B. 514
x) C. g6
x) D. 4

o= 3log45 o 5log43 +92
— 510g43 _ 5log43 +2
=2

10
Now, log, z + log, 2 = 3

Letlog,z =t
SPRRE
t 3

=3t2-10t+3=0
1
=t=3, =
3

1
= log, z =3, —
25 3

=z =2%2!/3
p=8, g=27
Hence, p® + ¢® = 512 4+ 2 = 514
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If A1, A2; G1, G2 and Hy, H, are arithmetic mean, geometric mean and harmonic mean between

G1G2 % Hl + H2 I
H1H2 A1 +A2

two numbers, then the value of

v) A 1
x) B.
x) C. o
x) D. ;3

Let a and b be two numbers.
Sum of n A.M.’s = n x single A.M.

b
:>A1+A2—2X(a;_>—a+b (1)

Product of n G.M.’s = (single G.M.)»
= G1G2 = (\/%)2 =ab (2)

Dividing equation (1) by (2), we get
A+ As _a +b (3)

G1G2 N ab
Since a, H1, Hy, b are in H.P.
1 1 1
= — — —— —arein A.P.
a H1 H2 b
1 1
1 a b
= —+ —=2
H, H, 2
N 1 n 1 1+ 1 a+b
H1 Hz_ a b_ ab
Hi+Hy, a+b (1)
HiHy  ab

From (3) and (4), we get
A1 + Az B Hy, + Ho
GGy,  HH,

N HiHy, GG,
H, +Hy, A+ A4
G1G2 % H1+H2_ 1
H\Hy, A+ A
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20. The number of value(s) of 8 € [0, 27| satisfying the equation
(log\/g tan 0) \/logtang 5v/5 + log. /5 5v5 = —/6 is

X)) A
x) B. 4
v) C o
x) D. 5
(log\/g tanﬁ) \/1ogtan9 5v/5 + log /5 5v5 = —6
3
= log\/gtanﬁ W+3 =6

Putz = log\/gtanG

Then, :1:\/%+3: -6 ...(1)

N a:\/a:_—|—1:_\/i
N
=224+2-2=0,2#0
= (z+2)(z—1)=0
se=1,-2

But from (1), we can conclude z < 0
ST==2
= log gtanf = —2

1
= tanf = —
5

As 6 € [0, 27|, there are two solutions.

256
21. The number of integral terms in the expansion of (\/5 + %) is

Accepted Answers

33 33.0 33.00
Solution:

General term,
Tri1 = 2560r(\/§)256_T(%)T
_ 256CT(3)(2567r)/2(5)r/8

, , . .. 256 — . . .
Now this term is an integer if Tr, %wul be an integer, for which » = 0, 8,16, ...,256

For A.P., 0,8,16,24,...,256 number of terms will be

256
=—+1=33
3 +

Hence, there are 33 integral terms.
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sect

= 0in [0,107] is k,

If the sum of the solutions of the equation cos(%— ¢9> cos<§+ 0) —
then the value of k is

Accepted Answers

80 80.0 80.00

Solution:

cos(g— 9> cos<g+ 9) - se;:& =

1
= cos9cos<%— 9) cos(%—i— 9) — 1 0, cosf #0

o

1 1
= —c0s30— —=0

4 4
=cos30=1
=30=2nm,ne’

2nmw
=0=—
3

Since, 0 € [0, 107], n should be less than or equal to 15.
Required sum of solutions

2 & o 15 x 16
= —_— n—=——X
3 2

3 = 807

n=1

If (1+z+ :c2)8 = ag + a1z + azx® + - - - + a2 for all real z, then a5 is equal to

Accepted Answers

504 504.0 504.00

Solution:

8!
T, = W(l)a(w)b(acz)c, wherea+b+c =8
a. 0. C:
For coefficient of 2%, b+ 2c =5
(b,e) = (1,2),(3,1),(5,0)

8! 8! 8!

Lay = + - +
5l.11.2!  4!.3!.1!  3!.5!.0!
= a5 = 168 + 280 + 56 = 504

Alternate Solution :

(14 ) + 2% =8Cy(1 4+ 2)® +8C (2 (1 +z)" +8Cy(2®)?(1 + 2)8 +8C5(2?)*(1 + 2)° + - --
First three terms consist z°.

So, a5 = 800 . 805 + 801 . 703 + 802 . 601

= a5 = 56 + 280 + 168 = 504
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2132

1
If f:[-2,2] — R defined by f(z) = 23 + tanz + [ ] is an odd function, then the least value

p
of [p] is
([.] represents the greatest integer function)

Accepted Answers

5 5.0 5.00

Solution:

$2+1]

f(z) =2® +tanz + [
p

f is an odd function.

- f(-x) = —f(z)

2 2
1 1
:>—:c3—tana:+[m + }:—xg’—tanm— [a: + ]

b p

241

:,{ ]:o
b

Now, z € [-2,2]

coa?+1ell,5

So, for f to be an odd function, p € (5, )
So, the least value of [p] is 5.
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25. If a, B are the roots of A (22 + z) + = + 5 = 0 and Ay, 2 are two values of A for which «, 3 are

B

AtA
connected by the relation gJr —=4, then the value of 25 equal to
8« A2 A\

Accepted Answers

782 782.0 782.00
Solution:

Given equation is
Az?+z)+z+5=0
=A?+(A+1)z+5=0
Roots are «, 5.

A+1 5
Here,a+f=———af= —
a+ B 3 af 3

a

= a? + (2 = 4ap
:>(a+ﬁ)2:6aﬂ

<1+A>2 5
=>|———) =6x—
A A

1+ A2 +2) 0
o ZTAT AT

)2 A
=1+ A2 +2) =30\
=X -28A+1=0
:>)\1+>\2:28,)\1A2:1

Now M da_ XN i) 2hh
’ )\2 )\1 - )\1)\2 N >\1)\2
(28) —2x 1

1

782
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26. If the number of ways in which four distinct balls can be put into two identical boxes so that no
box remains empty is equal to k, then k is

Accepted Answers

7 7.0 7.00 07
Solution:

Every ball has two options
= 4 balls can be put in 2* ways.
As given that boxes are identical so,

. 1
arrangement is = o 2t =23

But, above count aléo includes the one case in which all the balls are put in one box.
= Number of ways = 2° —1 =7

Alternate Solution :

We can divide the balls into two groups : (1,3) and (2, 2)
In (2,2), both groups have equal number of balls.

Now, number of ways

4l 4! 1
EEENEPIE
=4+3=7
27. . ) 241 . . .
Let f be a real function defined as f(z) = 5 T The number of integer(s) which are not in the
range of fis

Accepted Answers

3 3.0 3.00 03
Solution:

27 +1
Domain of fis R — {0}

2" +1

2 —1
=Sy2°-1)=2"+1
=2(y—1)=y+1
y+1
y—1
Since 2% > 0,
v+l oy
y—1
=yc (_OO’ _1) U (17 OO)
Range of fis (—oo, —1) U (1, 00)
Integers which are not there in range are —1,0,1
Hence, required answer is 3

Lety =

= 27 =
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28. Let A, B, C be finite sets. Suppose that n(A) = 10,n(B) = 15,n(C) = 20,n(AN B) = 8 and
n(BNC) =9. Then the maximum possible value of n(AU BUC) is

Accepted Answers

28 28.0 28.00

Solution:

n(AUBUC) =n(A) +n(B) +n(C) —n(AN B)
—n(BNC)—n(CNA)+n(ANBNC)

=28—[n(CNA)—n(ANBNCO)]
We know that n(C N A) > n(ANBNC)

=n(CNA)—n(ANBNC) >0
.. Maximum possible value of n(AUBUCC) is 28

29. The number of integral values of z satisfying ||z — 7| — |7z — 1|| = (z — 1)(1 + =), is

Accepted Answers

3 3.0 3.00
Solution:

Letz —mr=aand mxz — 1 =0.

Then,a+b=(z—1)(1+ )

So, the equation is of the form ||a| — |b|| = |a + b|, which is possible only if ab < 0
So, (z —m)(mz — 1) <0

1
= m(x —m) <:):——> <0
™
=re |7
o
Possible integral values of z are 1,2, 3
So, number of integral values of = is 3
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30. Number of integer values of z satisfying the inequality
|z — 3|+ |2z + 4|+ |z| <1lis

Accepted Answers

6 6.0 6.00
Solution:

|z — 3|+ |2z + 4] + || < 11
If z > 3,
r—3+2x+4+x <11
=4z <10

= z < 2.5 No solution

fo<z<3,
—rz+3+2x+4+zx <11

=z<2=2z¢€]0,2]

If -2 <z <0,
—rx+3+2x+4—x <11
= 7 < 11 which is true
=z € [-2,0)

Ifz < -2,
—x+3—-2x—4—-—2<11
= —4r—-1<11
=z>-3=>z¢€[-3,-2)

Hence, z € [0,2] U [-2,0) U [-3,—2)
e,z € [-3,2]
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