Solution
MATHS
JEE main - Mathematics

MATHS (Section-A)

@ ') =)
Explanation:
Lety = f(x) = %
= 5x+3=7xy -5y
_ 5y+3
=T = _7y75
-1 _ 5y+3
= f (y) - Ty—5

= f @) = 35 =19

(b) the imaginary axis

Explanation:

342z-22  4-(-1)°  [z-1P-(=-1)
z—1 z—1 z—1

_ (-)ED- (1)

- z—1

—(z—1)-@-1)

= a purely imaginary number

3+4+2z—22 .. . . {
= All the values of — lie on the imaginary axis.

(@)6
Explanation:
The last two digits must form a number divisible by 4 viz. 12, 24, 32

1 st «nd \_T: can be filled in 3 ways

1%t place can be filled in by one of the remaining two digits and 2nd place can be filled in one way only.
Required number of four-digit numbers
=2x1x3=6

(d) (28, 315)

Explanation:

Given expression is (1 + ax + bx?) 1- 3x)1°. In the expansion of binomial (1 - 3x)15, the (r + 1)th term is
Tr+1 =15 CT(—3(L‘)T =15 CT'(_3)T(ET

Now, coefficient of X2, in the expansion of (1 + ax + bx?) (1 - 3x)1° is

150y (—3)2 + a'PCy(—3)! + b°Cy(—3)° = 0 (given)

= (105 x 9)-45a+b=0

= 45a-b =945 ...(i)

Similarly, the coefficient of x3, in the expansion of

(1+ax +bx?) (1-3x)is

15C3(—3)3 4 a'®C2(—3)? 4 b'°C1(—3)! = 0 (given)
= -12285 + 945a - 45b = 0

= 63a-3b=2819

= 2la-b =273 ..(ii)

From Egs. (i) and (ii), we get

24a=672=a=28

So, b =315

= (a, b) = (28, 315)
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(d) AP
Explanation:

L _E _a _eva 0 Ve
Jarvh | bea O yatye  ea MUGIET T
a, b, c are in A.P. If d is the common ratio, thenb-a=d,c-a=2dandc-b=d
Vb—\a \i-\a V-0

d 2 and d

The given three numbers are

Vvh—yva  e-vb  Je-\a
T T Ta T

.". The three numbers are in A.P.

=

(¢)5

Explanation:
[x]-1]=1]x-1],x<0
=|x-1,x>0
[Ix[-1]=-x-1,x<-1
=x+1,-1<x<0
=x+1,0<x<1

I
>
1
=
>
=1V
—_

The point at which f may not be differentiable are = —%, —%, 0, %, % .

Differentiability of function f at z = — 3

2
(72-1)-3

L.h. lim= lim =-1
PR
2
R.h.lim= lim
3t oaty
2

T——

L. h. lim # R. h. lim
= fis not differentiable at z = —%

L. h.lim 0 1 -1

R. h. lim 1 -1 0

From the table given above, f is not differentiable at z = — %, 0, %, % .

1
@ -
Explanation:

Let the thickness of layer of ice is x cm, the volume of spherical ball (only ice layer) is

= 2w [(10+x)%-10%] ..()

CONTACT:8830597066 | 9130946703

2/7



10.

11.

On differentiating Eq. (i) w.r.t. 't', we get

‘fi_‘t’ = %n (3(10 + x)?) “;—”t” =-50 [given]

[- ve sign indicate that volume is decreasing as time passes]

= 47(10 + x)? Z—f =50

Atx =5cm
?Tf [47(10 + 5)?] = -50

de _ 50 _ 1 _ 1 ;
i 225(4m)  9(2m) 18w cm/min

So, the thickness of the ice decreases at the rate of # cm/min

(b) log 2
Explanation:

1 1
2 [tantz dx = [cot71(1 - x + x)dx
0 0

1
:6”% —tan"!(1 — z + 2?)] dx
1

= [tan~!(1 - x + x%)dx
0

ISIE]

1 1
fda: — 2ftan’1a:dx
0 0

- xdx

I
B
|
V)
—
ct+
1Y
b\

-
8
N—
&,
+
V)
S
-

4

Explanation:
13
4

(b)3
Explanation:

> x

LetP =(x,y)

P describes a circle x% + y2 =50

x,v)=(,7),(5,5), (7, 1) satisfy the condition.

(b) y* = 2(x - 1)
Explanation:
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12.

13.

14.

15.

We have

y2 =4x

We know that ends of focal chords are (atz, 2at) and (t%, — %)
herea=1

Let (h, k) be the mid point of the chord.

To get equation of locus replace
h—xandk =y

2x=y?+2
y2=20x-1)

3
®) 29(e)

Explanation:
3
2g(e)

(d)x*+y?>+722=2
Explanation:
Let the moving point be (a, 3, 7).

Given condition

(@2 | (a+2)? | (8-2)° [ (B+2)? (v-2)? | (v+2)?
1 + 1 + 1 + 1 1 + 1

= 2?+ B2 +~%)+24=28
=22+ B2 +yH) =4
= (@ + % +7%) =2

=28

= The locus of the point is x? + y® + z° = 2

@33 +j+k)

Explanation:

Given, @ x b= (i —7)

Taking cross product with @
=dx@xb=ax(i—j

By using [a@ x (b x &) = (a¢)b — (ab)¢]

= @-b)ja—(@-a)b=1+j+2k
—~G—3b=14j+2k =23 6b=27 +2j+ 4k
=a—6b=3i+3j+3k

(b) 10

Explanation:

We have, Q; =20 and Q3 =40
-.QD. = Q3;Q1

_ 4020

2
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16.

17.

18.

19.

20.

21.

Il
=[S

99
d) 555
Explanation:
If A draws 1, then B has options 2 to 100.
If A draws 2, then B has options 3 to 100 and so on.
- oo 1, 099 1, 98 1.1
Required probability = 700 X 700 T 100 X100 T T00 " Too
_ 1 ., 99+98+...41 _ 99
100 100 T 200
(a) -2 sec
Explanation:
1—sina 1+sina
\/ 1+sina + \/lfsina
— 1—sina+1+sina
\/ 1—sin? o
=—2 - seca..[. cosa<0in (l 7r)]
| cos af e 2’
(02
Explanation:
2
(c) Not a well defined collection
Explanation:
Since, intelligency is not defined for students in a class i.e., Not a well defined collection.
1
(U0
Explanation:
Let A be the area of the triangle. Then
noon g
a a 1 Y1 a
1|2 b S
A=3|% % 1Toam|% w2 b
B T3 Yys ¢
c
T Y1 2a
_ 1
" dabe T2 Y2 2b
z3 Y3 2c
2¢ x1 Y1
_ 1
" 4abe 2b T2 Y2
2¢c m3 y3
__1 abc 1
"~ dabe X 2 T %
MATHS (Section-B)
22.0
Explanation:

Let f(x) = ax®> + bx? + cx + d

= f'(x) = 3ax? + 2bx + ¢ = f"(x) = 6ax + 2b
= {'(-1)=0=-6a+2b=0=b=23a
=f(1)=0=3a+6a+c=0=c=-9a

= f(1)=-10 = -5a +d =-10 ...(i)
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22.

23.

24,

= f(-1)=6= 11a+d = 6 ...(ii)
Subtract (ii) from (i),
Wegeta=1,d=-5,b=3,c=-9

Then f(x) = x3+3x%-9x -5
So, f(3)=27+27-27-5=22
44.0

Explanation:

L:7=(3i — j+4k) + t(i + 2] + 2k) and

L7 = (3i+3) + 2k) + s(2i + 2j + k)
N
Soby x by =1122|=—27+ 35 — 2k
221
So, I:7=A(—2i + 35 — 2k)
.. Point of intersection of I and I; be P(2, -3, 2)

Let a point on I, be Q2u + 3, 2u + 3, p + 2)

PQ =17
= 2p+1)2+ (2u+6)2+u2=17
=>u= —% or -2.

Given that, Q lies in 1% octant, then Q (%, %, %)
Hence, 18(a +b + ¢) =44
125.0

Explanation:
y> 2z — 1|,y <[z - z|

y=x"-x
]
035 12 £1 1
2 2

Both curve are symmetric about x = % Hence

i
< ==

A=2 ((z — 2?) = (1 —=22)) dx
3-V5
2
1
F —z? 3 %
A=2 [ (= +32-1)dz =2(-E+ 122 —2)}
35 2
2 —
A= Now, 6A + 11=5v5 -, (6 A + 11)2= 125
461.0
Explanation:

b b b b .
S=5+5+tgtog -0

bg bio ..
T + oI ...(ii)

S_b %
= s=gtat-
subtracting equation (ii) from (i)

S b ay ag ag b1o
:>§—7+(2—2+2—3...+2T>*2T

bio a ap ag

:>S:b1—1TO—|— (7—}-2—2...4—2—9 ...(iii)

S b big a1 ay ag .
=>5=75 - 2T—|— (2_2+2_3+2T) ..(iv)
subtracting equation (iv) from (iii)

S_h_ho (fu_ a L4z2 8
= 3T 211+(2 210>+(22+23+"’+29)
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25.

s _ ai+by  (bwot2a) T
5= "2 T T
=25=2(a +b) - P 4 T

7 _ o8 (b10+2ag)
:>2(257T)—2 (a1+b1)*T

Since, a,-a,.1=n-1,
az—a1=l
a3—02=2
ag—ag=8

ag-a; =1+7+..+8=36

89:37(&11= 1)

Also, b, -by.1 = a1
S.bpg-bi=a;tay +.. tag
=1+2+4+7+11+16+22+29+37
= byp=130(Asb; =1)

2728 -T) =281 + 1) - (130 + 2 x 37)

29 21 = 461
4

6

Explanation:

As(a,b,c)lieson2x+y+z=1=2a+b+c=1
= 2a+6a-7a=1

=a=1,b=6,c=-7
c.7a+b+c=7+6-7=6
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