©RANKERS

JEE Main JANUARY 2024 (27/01/2024) SHIFT - 01
MATHEMATICS
1. Find number of common termsin the two given series
4,9, 14, 19....... up to 25 terms and
3,9,15,21 .....up to 37 terms

(D4 27 (35 (43
Ans. (1)
Sol. 4,9,14,19,....... 124 > d; =5

3,9,1521........ 219> d,=6

1% common term = 9 and common difference of common terms = 30
Common terms are 9, 39, 69, 99

4 common terms

2. Let8 = 3+3er 3+22p+ ..o, thenpis
4 4
5
D9 @Z (33 41
Ans. (1)
Sol. s:3+3%+3;fp+ ...... 0

multiply both sides by % , we get

o= §+ 3+p
4 &

. (i)
Equation (i) — equation (ii)

—6=3+2+ P2,
4 4

( D

3. For —5+ T =1, find the length of chord whose mid point is P(L 3

- 1081 (2 Y2481 1;‘8 (3) Y78t 1;8 (g) YIOOL 129
Ans. (4)
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Sol. ByT=5
X y 1 4 1
_t = —
25 16 25 25 16
X vy _4+1
25 40 100
ox,y_1
25 40 20
= 8x+5y =10
x2 10-8x) 1
= — —=1
25 5 16
NG 5-4x Y
= —
25 25
5-4x
:X2+u =25

= 4x%+ (5 —4x)%= 100
— 20x°—8x—15=0

X1+Xo =2
1A2 4

length of chord = |x; —X2|+/1+m?

_ /1691

5
4. If f(x) = X3 + x°F ‘(1) + xf "(2) + f "(3), then find f '(10).
Ans.  (202)

Sol.  f'(x)=3x+2xf'(1) +f'(2)
f"(x) = 6x + 2f '(1)
f"(3)=6
f'(1)=-5
f'(2)=2
= f'(10) = 300 + 20(-5) + 2

=202
1
dx )
5. Let [——— — =A+B+2 +C+/3 thenthevalueof 2A + 3B + Ciis
!).\/x+3+\/x+l
1)3 (2) 4 (3)5 (4) 6
Ans. (1)
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Sol.  Onrationaising

j-(\/x+3—\/x+l) o
5 2
= i{(x+3)3’2 ~(x+1)%2)

3.2 0

1
= §{8—3«/§—(2x/§ -1}
E %{9—&@—2&}
= (s—f—&j A=3B=-2,C=-1

3 3
L 2A+3B+C=6-2-1=3
6. If |z—i|=|z-1|=|z+i], z € C, then the numbers of z satisfying the equation are

(1o 21 (3) 2 (4) 4

Ans. (2

Sol. zisequidistantfrom1,i, & —i
only z=0ispossible
.. number of z equal to 1

7. If sum of coefficientsin (1 —3x + 10x?)" and (1 + x»)" is A and B respectively then
(1) A*=B (2) A =B® (3)A=2B (4 A=B

Ans. (2

Sol. A=8" B=2"
(B) . A=B®

10 10
8. Let a, ap, ...., a;p are 10 observations such that Zai = 50 and Zai a; = 1100, then their

i=1 i]
standard deviation will be

(ENING] (2) V30 (3) V15 (4) V10
Ans. (1)
Sol. (au+a+.... +aw)*=50°

= Y'aj +2 > aa; =2500

i#]

= > a} =300
o = Zalz _ Zai ’
T 10 10

302:5:SD:\/§
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cosx —sinx O
9. Iff(x)=|sinx cosx O] then
0 0 1

Statement-1 : f(—x) isinverse of f(x)
Statement-2 : f(x +y) = f(X)f(y)

(1) Both aretrue (2) Both arefalse
(3) Only statement 1 istrue (4) Only statement 2 istrue
Ans. (1)

cosx —sinx O||cosy —siny O
Sol. f(x)f(y)=|sinx cosx Of|siny cosy O
0 0 1 0 0 1

cos(x+y) —sin(x+y) O
=|sin(x+y) cos(x-y) O
0 0 1
=f(x+y)
- f(x) f(—x) =1(0)
= |
10, Ifa=lim¥ 1“‘ V2 i - 'X'ﬁo[_sjlfcm

(1) 16 (2) 32 (3)-16 (4) 48
Ans. (2

find ab®

Vi+x* -1
Sol. a= Img
7 4[\/1+\/1+x +\/7}

. x*
= lim

o0 X{JHWNE}[WH]

-+ 1
22x2 42

b=Iim— sin”x (\/_+\/1+ sx)

x>0 (1—CoSX)

=2x (V2++2)=4/2
= (#2) =32
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11. If the minimum distance of centre of the circle x? + y> — 4x — 16y + 64 = 0 from any point on the
parabolay? = 4x isd, find d*
Ans. (20)

Sol.  Normal to parabolaisy = mx —2m—m?
centre (2, 8) > 8=2m-2m-m?>
=>m=-2
- pis(m? —2m) = (4, 4)
=d=4+16=20
12. If a=i+2j+k, b=3(i—]+k), axC=Db& a.¢ =3 find a.(cxb—b-c)
(1) 24 (224 (3) 18 (4) 15
Ans. (1)
Sol. [acb] = (axc).b=|b[f=27
S weneed=27-0-3=24
13. Consider thelineL : 4x + 5y =20. Let two other lines are L; and L, which trisect the line L and

pass through origin, then tangent of angle between linesL; and L, is

20 30 40 10
1) — 2) — 3) — 4) —
()41 ()41 ()41 ()41

Ans. (2
Sol. LetlinelL intersect thelinesLiand L, a Pand Q

{24)e(29
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14.  If "'C, = (k*—8) "C..1, then therange of 'k’ is
(Mke (242, 3] ke (242, 3) )k e[23) @k e (242, 8)
Ans. (1)
Sol.  ™ic = (k2-8) L ™,
r+1

e_g= "1
n

herer € [0, n—-1]
=r+1e[l,n]
= k’-8¢ {l,l}

n

n

=ke (2\/5, 3]

15. If ox + By + 9In[2x + 3y — 8| = x + C is the solution of (2x + 3y — 2)dx + (4x + 6y — 7)dy = O,
thenoa+pB+y=
(1) 18 (2) 19 (3) 20 421
Ans. (1)
Sol. Let2x+3y=t
dt

32+3ﬂ=—
dx dx

=k e {8+l,9}

Now (t—2) + (2t—7)[ﬂ—2jxl -0
dx 3

_(3t-6) _dt

2t-7 dx_
dt  t-8

= —=
dx 2t-7

- I%dtz_[dx

=N J'2+tT98dt=J'dx

= 2t+|9nt-8|=x+C
= 2(2x+3y)+9In|2x + 3y —-8|=x+C
oa=4,=6,y=8
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16. f:N-{1} — N andf(n) = highest prime factor of 'n’, thenf is

(1) one-one, onto (2) many-one, onto
(3) many-one, into (4) one-one, into
Ans. (3)

Sol. '4'isnot image of any element = into
f(10) = 5 =1(15) = many-one
17. If P(X) represent the probability of getting a'6' in the X" roll of adie for the first time. Also

a=P(X=3)
b=P(X>3)
C:P(X26j,then b+c _o
x >3 a
Ans. (12)
2
Sol. P(X:3):(§j Loa
6 6
5 2
P(X23):(—j =b
6
2
(55 [E) =
X>3 6
2
ore . o)
+c _ ? - 12
O
6) 6
18. If the angle between two vectors Zl:ociA—4]—IA< and Bzocf+oc]+4f< is acute then find least

positive integral value of o.

14 (25 (3) 6 (4)7
Ans. (2
Sol.  a.b>0

= a?—4a—-4>0
a<(2-2+2)ora>(2+242)

19, IfS={1,2,...cc.cc....... 10} and M = P(S),
If ARBsuchthat A "B = ¢ whereAeM,BeM
Then
(1) Risreflexive and symmetric (2) Only symmetric
(3) Only reflexive (4) Symmetric and transitive
Ans. (2
7
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Sol. é¢Mnd=0¢ =(0,9) ¢ R = not reflexive.
IfANB=¢ =B n A #¢ = Symmetric
IfANBzdand BNC=dp =>A N C=9¢

for example A = {1, 2}

B= {23}
C={34}
20. If four points (0, 0), (1, 0), (0, 1), (2k, 3k) are concyclic, thenk is
4 5 7 9
1) 3 (2 3 ) 3 (4) 3
Ans. (2

Sol.  Equation of circleis
x(x-1)+y(y-1)=0
X2 +y?—x-y=0
B(2k, 3k)
= 4%+ 9k* -2k -3k =0
= 13k* =5k

3k:O,E
13

k==
13

20
21. If f(x) isdifferentiable function satisfying f(x) — f(y) > log R X —Yy, then find Z f’( ! j
y

2
N=1

Ans.  (2890)
Sol. Letx>y Letx<y
lim L0 -fQ | logx-logy ., fG)-f(y) _ logx-logy .,
yox X—-y X-y X-y X—y
| + 1
ffx)>—+1 ffxX)<—+1
X X

= f'(x7) = f'(x") asf(x) is differentiable function

P =L+ 1
X

fr (#j =N°+1

20

3 f(lzj = SNy = 2222091 502 2800
v AN 6
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22. Let % +ax=0and %4— by =0 wherey(0) = 1, x(0) = 2, and x(t) = y(t), then tis
In3 In2 In2 In3
1) — 2) — 3) — 4) ——
()a_b ()b_a ()a_b ()b_a
Ans. (3)
Sol. %Jrax:O

dt
=Inx=—a+c
X(0)=2=c=1In2
soX=2e™®

ﬂ+by=0 Sy=¢"

at

x(t) =9(t)
26 =™

361,

23. If H(a, b) is the orthocentre of AABC where A(1, 2), B(2,3) & C(3, 1), then find

2

b b
I = j xsin(@x —x>)dx andl,= j sin(4x —x*) dx

a

Ans. (72)

Sol. AABC isisosceles
= H lieson angle bisector passing through (3, 1) whichisx +y =4
s.atb=4
Now gpply (a+b—-x)inly

b
2l = j 4sin(4x —x?) dx

= 2l11=4l,

[l

1:2

= —
IZ

PRI
IZ
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sin(x-3)
2 xix , X>3
24, f(x)= —w , X< 3. Find number of ordered pairs (g b) so that f(x) is continuous
b|x°—7x+12|
b , X=3
ax=3
Ans. (1)
Sol. LHL =RHL =1(3)
8 izp
b
=b=2anda=-4
= (a,b)=(42)
2 01
25. LeeA=|1 0 0}, B=[B;B,Bs] whereB;, B,, B; are column matrices such that
320
1 2 3
AB;=|0|,AB2=|0|,AB3=|2
0 1 1

o = sum of diagonal elements of B
B = |B|, then find |o® + B3|

Ans. (1.125)
0O 1 O
so. At=|o -2 1
2 2
1 -2 0
T
B:O’B:_’B:__
1 | 2 B 3 5
2 -1
1
Tr(B) =— —
(B) 5
|B|:_
a:_l’b:_
2

10
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26. If cog(2x) —asinx = 2a— 7 has asolution for a € [p, g] and r = tan9° + tan63° + tan81° + tan27°,
thenp.g.r="?
(1) 40V5 (2) 32V5 (3) 30v5 (4) 4875

Ans. (4)

Sol. 2(sin’x—4)+asnx+2)=0
2(snx—2)+a=0
= a=4-2snXx

ael2,06]

Also, r=| tan9° + 1 +| tan27°+1 1
tan 9° tan27°

2 N 2
sinl8° sin54°
2x4 2x4

= +

J5-1 5+1
8)(2\/5 :4\/5

4

Sopqr= 48\/5

11
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