MATH
JEE-MAIN (April-Attempt) 8
April (Shift-1) Paper

SECTION - A
1. The sum of the co-efficients of all even degree terms in x in the expansion of
(X+\/ﬁ)6 +(X—M)6,(X>1) is equal to :
(1) 32 (2) 24 (3) 29 (4)26

Sol. 2

y =[x 1)+ (x-1)

y = 2[6Cx® + 5C,x*(x3-1) + °C,x?(x3-1)? + 5C,(x3-1)°]
sum of coff. of all even powers iny

= 2[°C,-°C,+¢C,+°C, -¢C, -3 °C,]

= 2[1-15+15+15-1-3]

= 2[12]

=24

6

13 4(1
2. If o =Cos l(gjrﬁ = tan 1(5) , where 0 < 0,B <=, then a—f is equal to :

(1) sin™ [Lj (2) tan™ [ij (3) cos™ [Lj (4) tan™ [Lj
510 14 510 510

Sol. 1

COS((X—B) :Ei_FiL
5,10 5410
_9 4
- 5/10 510
9+4
- 5J10
13
a-B)=cos’| —
(=) [SJEJ
. 9
a—p)=sint| —
(=) [5@]
3. The shortest distance between the line y = x and the curve y? = x-2 is :
11 7 7
D) 22 (2) 2 (3) 3 RN

Sol. 4
Let Q:(t?+ 2, t)
for SD = slope of tangent at Q=1
Q
1

=1
2t &
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4. If o and B be the roots of the equation x?-2x+2 = 0, then the least value of n for which {%) =1

is:

(1) 5 (2) 2 (3) 4 (4) 3
Sol. 3

x2-2x+1+1 =10

(x-1)2 = -1

X=1+i

Soa=1+i; =>p=1-i

Now[%j”zl
=)
-
3

(i) =

n

1

NN

+ i)2
2

1
4

5. Let A and B be two non-null events such that o = B. Then, which of the following statements is
always correct ?
(1) P(AIB) =P (B)-P(A)(2) P(A|B)>P(A)
(3) P(A|B)<P(A) (4) P(A|B) =1
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Sol. 2
AcB

=P(AnB)=P(A) B

P(ANB) @

P(B)

P(A|B)=

INAGN P(A)
P(B)

= P(A|B)2P(A)

6. The mean and variance of seven observations are 8 and 16, respectively. If 5 of the observations
are 2, 4,10,12,14, then the product of the remaining two observations is:
(1) 45 (2) 40 (3) 48 (4) 49

Sol. 3
> x?

N -y’ = variance & SD = Jvariance
N = 7 ; variance = 16 , u=8

' 22 +4% +10% +122 +14% + a° + b?
’ 7

— a2+b? = 560-460

= a2+b?2 =100

-+ Mean = 8
2+4+10+12+14+a+b _
o 4 =
— a+b = 56-42

= a+b=14

— ab =48

-64=16

8

1-Xx 2X
7. 1t f(x) =log, (mj,M <1  then f(lﬂ(zj is equal to :

(21) (f(x))? (2) 2f(x) (3) -2f(x) (4) 2f(x?)

f(x):ln[l_xj

Sol.

1+X
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Sol.

Sol.

= 2f(x)

If S, and S, are respectively the sets of local minimum and local maximum points of the function,
f(x) = 9x*+12x3-36x%2+25, x ¢ R, then :

(1) s, =1-2,1}; S,={0} (2) S, = 1-2};
(3) S, = {-2,0}; S,={1} (4)s, =11
1

f(X) = 9x* + 12x3 - 36x?+25
f'(x) = 36x3 + 36x2-72X

= 36X(x?+x-2)

= 36x(x+2)(x-1)

fl

-2 0 1
local max. : xe{0}=S,
Local min. : xe{-2,1} =S,

Let y = y(x) be the solution of the differential equation, (X2+1)2%+2X(X2 +1)y =1such that

T
327

(1)1 @) 2 (3) ¢ (4) 2

y(0) = 0. If Vay(1)= then the value of 'a' is :

IF = _ eln(x2+1) -x2i1

y.(x2 +1) = jm.(xz +1)dx

y(x2+1):tan’1 (x)+C
ForC:0.1=0+C=C=0

tan™ (x)

Ty

Now ﬁy(l):%:ﬁ.né4=3—g:ﬁ=%
1

a=—
16
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10. Let O(0,0) and A(0,1) be two fixed points. Then the locus of a point P such that the perimeter of

AAOPIis 4, is :
(1) 8x2-9y2 + 9y = 18 (2) 9x2+8y?-8y = 16
(3) 9x?-8y? + 8y = 16 (4) 8x>49y? - 9y = 18
Sol. B
(0,1)A
P(h,k)
(0,0)0

PA+PO+0A =4 — PA+PO =3

= locus of P is ellipse
PA+PO=3 = 2b=3 = b =3/2
AO = 2be = e =1/3

1 43’
Now, e? = 1- a?/b? -1
ow, e az/ :>9 5
1 =9-4a2 = a2=2
2
2 4(y-1/2
E;L_,.M:l

2 9
9x? +8(y-1/2)? = 18
9x%? + 8y?+ 2-8y =18
9%x? + 8y? - 8y-16 = 0

11. Let f:[0,2] >R be a twice differentiable function such that f'"(x)>0, for all Xe(O,Z). If

o(x) =F(x)+f(2-x), then ¢ is :

(1) decreasing on (0,1) and increasing on (1,2).
(2) increasing on (0,1) and decreasing on (1,2).
(3) decreasing on (0,2)
(4) increasing on (0,2)

Sol. 1

f:[0,2] >R, f"(x)>0 Vv x&(0,2)
=f'1

o(x)=f(x)+f(2-x
RN

0'>0=f'(x)>f'(2-x)=x>2-X 5 x>1

:>¢T:>1<X<2

=>¢d=>0<x<1
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-1

cosa -Sina 0
12, Let A=| | /(@ €R)sych that A% = . Then a value of o is :
Sino.  cosa 1 0

T

(1) 6 (2) 0 (3) 37 (4)
Sol. 1

A :[COSa —smocja R

T
16
Sina  cosa
A _ 0 -1
1 0

cosa -Sina\(cosa -sSina
sino  cosa J{ sino cosa

(cos 200 —sin Zaj

A’ =
Now, [ sin2oa  cos2a
A3_[c052a —SihZocj[COSoc —sincxj (COS30L —Sin3cx)

sin2a.  cos2a )| sino  cosa sin3o  cos3a

cosna —Sinna
sinno.  cosna

In gen. : A" —[

A% cos320. -sin32a) (0 -1
Now ™ | §in320 cos32a) (1 0

= c0s32a =0 , sin32a =1
sin32a =1 , €cos32a = 0

=0 =—
64

13. If the tangents on the ellipse 4x?2+y2?=8 at the points (1,2) and (a,b) are perpendicular to each
other, then a? is equal to :

4 128 64 2
D17 ()57 ()17 )17
Sol. 4
E:4x>+y?=38
2
X 32 4 dy_—4x
2 8 dx y

1y
&(a,b)

Slope of tangent at (1,2) = m, = -2
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Slope of tangent at (a,b) m, = -4a/b

om,.m,=-1= %:12b=8a
Now, (a,b) on ellipse

4a> + b2 =8

4a2+ 64a2> =8

a2 = 8/68 = 4/34 = 2/17

. sin? x
14, L'Eg\/z_l—mequals:
(1) 4 (2) 242 (3) 42 (4) 2

Sol. 3

) sin? x . [sin®*x X2
lim————to _ lim V2 ++/1+ cosx
XILI;I P _J1+cosx xao[ x2 j[l_cosxj( + + )

= 1.2.202 =42

15. The magnitude of the projection of the vector 2i + 3} +k on the vector perpendicular to the plane
containing the vector i+j+k and i+2j+3k, is :

142 2 V6 @ 3 (4) 36
1

Sol.
a=2+3j+k & n=bxc

i gk
=n=1 1 1 =<i-2j+k>
123
an

~

Proj. of 3 on p =

‘2—6+1

/6
- [&- 5

16. The greatest value of ¢ ¢ R for which the system of linear equations, x-cy-cz = 0, cx-y+cz = 0
cx+cy-z = 0 has a non-trivial solution, is :

(1) 0 (2) 2 3) 2 (4) -1

Sol. 3
For non-trinial solu. of homog. system of equation
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1 ¢ -c
A=jc -1 c¢|=0
c ¢ -1

(1-c?) +c(-c-c?)-c(c?+c) =0
1-c?-c?-c3-c3-¢2 =0
1-3c?-2c¢3=0

2c3+3c%-1=0

(2¢c-1) (c?+2c+1) =0
(2c-1) (c+1)> =0

c=1/2 orc= -1

Greatest value of c = 1/2

17. The contrapositive of the statement "If you are born in India, then you are a citizen of India", is :
(1) if you are not a citizen of India, then you are not born in India.
(2) if you are a citizen of India, then you are born in India.
(3) if you are not born in India, then you are not a citizen of India.
(4) if you are born in India, then you are not a citizen of India.
Sol. 1

Contrapositive statementof p>q is ~q—>~p

18. A pointon the straightline, 3x+5y = 15 which is equidistant from the coordinate axes will lie only

in:
(1) 4™ quadrant (2) 1t and 2" quadrants
(3) 1%, 2" and 4% quadrants (4) 1t quadrant

Sol. 2

L:3x+5y=15

y="-X

In 1t & 2" quadrants according to figure then intersect in (1)& (2)
19. The area (in sq. units) of the region A ={(x,y)eRxR|0<x<3,0<y<4,y<x’+3x}is :

59 26 53
(1) 8 (2) 5 (3) 3 4) 5
Sol. 2
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-3 3

Req area = 12-(A))
1

= 12_(4__[(X2 + 3x)dx )

0

= 12-(4-(1/3 + 3/2))

-2+ %7)

8 + 11/6
59/6

20. The equation of a plane containing the line of intersection of the planes 2x-y-4= 0 and y+2z-4=0
and passing through the point (1,1,0) is :

(1) x-3y-2z= -2 (2) X+3y+z=4 (3) x-y-z=0 (4) 2x-z=2

3

‘R
A
e

using family of plane

P: P+AP,=0

P:(2)x + (-1+0)+(21)-4-42= 0
it pass through (1,1,0)
2-14+2-4-4)= 0

Sol.

3r=-3

rA=-1

P: 2x-2y-2z = 0
P: x-y-z=0

21. All possible numbers are formed using the digits 1,1,2,2,2,2,3,4,4 taken all at a time. The num-
ber of such numbers in which the odd digits occupy even places is :
(1) 162 (2) 175 (3) 160 (4) 180

Sol. 4
4 even place & 5 odd place
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3! 6!
C3.—><—
21 4121
4.3.15
180

4

X+3 y-2

+ z
i0 -7 1

22. The length of the perpendicular from the point (2,-1,4) on the straight line, is :

(1) greater than 3 but less than 4
(2) greater than 2 but less than 3
(3) less than 2
(4) greater than 4

Sol. 1
For t
PMV =0
(10t-5).10+(3-7t)(-7)+(t-4) = O
100t-50-21+49t+t-4= 0
150t -75 =0
t=1/2

M: (21_3/21 1/2) = P—|\7| = (01_1/21_712)

. [1 49 |[s0 5
distance ‘ ‘ 7 + 2 2 >

P(2,-1,4)

L
v M(10t-3,2-7t,t)

23. The sum of the squares of the lengths of the chords intercepted on the circle, x?+y?=16, by the
lines, Xx+y=n, n <N, Where N is the set of all natural humbers, is :
(1) 105 (2) 160 (3) 210 (4) 320
Sol. 3
ON\X+Yy’ = 16
hd

n
.,~0<$<4 —~ 0< n<4\/§ = 0<n<5.6

n

2
A = 2A = 2,/16 —

n2
sum of square of AB = 24[16—?j
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n=1

- 42[16—”—22j _ 4[216—25:;)

= 4(80-1/2 (1+4+9+16+25)
= 320 - 110
= 210

24. The sum of the solutions of the equation |\/§—2| + \/;(\/; —4) +2,(x> 0) is equal to :

(1) 12 (2) 9 (3) 10 (4) 4
Sol. 3

| Vx =2 +/x (x-4)+2=0
(M For yx >2=x-2+x-4J/x+2=0
X-3Jx =0
VX (Vx -3) =0
Xx=0|x=9= x = 9is solution
(i) Foryx <2 = 2-Jx +x-4J/x +2=0
X-5Jx +4 =0
( X—4)(\/§—1):0:>x:1|x:16:> x = 1 is solution
- sum of solution = 1+9 = 10
5

25. If cos(a+B)= %, sin(a. - B) = N and 0 <o,B <%, then tan(2a) is equal to :

33 21 63 63
(1) 53 (2) T¢ 3) o (4) 72
Sol. 4
tan2a = tan (a+p+a—B)

4 5
7+7

_ 312
S

-2,
3 12

_ 48+15
- 36-20

_63
16

26. The sum of the series 2.°C;+5.° C,+8.°°C,+11°C, +....+62.2° C,,is equal to :
(1) 223 (2) 2% (3) 2% (4) 275
Sol. 4

2.2°C, +52°C, +8.°C, +11.°C, +....+ 60.°C,,
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20

InGen. S, = 2. (3r+2)°C,

r=0

20 20
S, =3 'rC, +2> *C,

r=0 r=0
20
=3.20) °C., +2(2*)
r=1

0.219 42,27
19 (4+60)
4. 21
6

25

6
2
6
26, 218
2

27. The sum of all natural numbers 'n' such that 100<n<200 and H.C.F. (91,n)>1is :
(1) 3203 (2) 3221 (3) 3121 (4) 3303
Sol. 3

91-=13x7 HCF(91,n) >1

sum of n = multiple of 7 + multiple of 13 - multiple of 13x7
= (105 + ......... + 196) + (104+ ......... 195) -182

3121

. 5x
sm7
28. cinX dx is equal to : (where c is a constant of integration.)

(1) x+2sinx+sin2x+c (2) 2x+sinx+sin2x+c
(3) x+2sinx+2sin2x+c (4) 2x+sinx+2sin2x+c
Sol. 1

. Bx X
2sin—-cos—
2 2dx

. X X
2sin—cos—
2 2

_ ‘[sin(3x)-+ sin(2x) dx

dx

_ J-3sinx—4sin3x+25inxcosx
sinx

_[(3 —4sin® x + 2cosx)dx

=3x - 4_|' (#jdx + Zj cos xdx

sin2x

:3x—2[x— J+25inx

= X + sin2X + 2sinx + C

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696



29.

Sol.

30.

Sol.

/4
_ 2-Xcosx ’

f =] = i g f(x))dx j .
If f(x) > T X COS X and g(x) = log.x, (x>0) then the value of the integral 7!/4 ( ( )) is
(1) log,3 (2) log,1 (3) log,2 (4) log.e
2
2 — XCOSX

f = =
(x) > X coex 2900 = Inx (x>0)

n/4 n/4
1= [ g(f(x))dx=1= [ In[w)dx

Y 4 \X+XCOSX

I =0 (--g(f(x)) is an odd function)

2
(V3 cosx+sinx
If 2Y =[C0t 1[— XG(OI%) then dy is equal to :

cosx — /3 sinx dx
T T T T
(1) 2x,—§ (2) 5 X (3) X-e (4) 37X
3

2y =jcot| ————
Cos X — /3 sinx

2
1 \/§cosx+sinx]]

2y =|cot™| —————
1—\/§tanx

1 \/§ + tanx Dz

2
tan[g)+tanx
2y =|cot?| ———~
1—tan%.tanx

2
2y =| cot! tan(%+xjj]
2
2y =| L —tan'|tan| = + x
2 3

2

T T
2Y=15-G*N| (gex<nso)
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2
dy _ (= _.].
ax |6 if 0<x<n/6
Or
dy _ (7= _ ..
ax 6 if i/6<x<m/2
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