MATRIX JEE Academy

Matrix JEE [MAIN) 2017 MATHS

SECTION-I
SINGLE CORRECT CHOICE TYPE

Q.31 to Q.60 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

31.

Sol.

32.

Sol.

33.

3n
todx
The integral j 1+ cosx 1sequalto

4

3n

dx
teldyu | T cony cilci 9 &

g

4

(4 (2)-1 (3)-2 4)2
3n
4
J_ dx ) J- dx
l+cosx ™ 2cos’
4 2
3n
xj‘*
= tan—
2 )n
4
=2

Letl = I tan" x dx, (n >1). If I, + I, = a tan’x + bx® + C, where C is a constant of integration, then the
ordered pair (a, b) is equal to

ekuk 1, = Itan“ xdx,(n>1DgA ;fn [+ I =atan’x + bx*+ Cg] tgk C ,d lekdyu vpj g] rk Sfer
;e (a,b)cjic] g &

1 1 1 1
oz @ o) @(59)
I,+I, = Itan4(x)(1+tan2 x)dx

5
_ (tanx) N
5

C

a=—,b=0

The area (in sq. units) of the region {(x,y) : x>0,x +y<3,x*<4yandy<1+ Jx }is
{Fk {x, y):x20,x +y<3,x*<4yrfk y<1+ Jx tdk {Qy (ox bdibsk e g &

7 5 59 3
Ok @3 Ok 3
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1 Xz 2 X 2
Sol. Area:!{(1+&)—T}dx+!{(3—x)—7}dx w2
_3
2 R
34. A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn, one-by-one, with replace-

Sol.

35.

Sol.

ment, then the variance of the number of green balls drawn is
,d cDl e 15gjh rFkk 10 thyh xn gA ;fn ,d&,d djd ;knPN;K ifrLFkiuk Bfgr] 10 xn fudkyh €,] rk
gt xnk dh B[;kdkilj.kg &

6 12
(1)4 @ 52 OF= )6

Binomial prob distribution

_10.p=2=3
n=10.P=5575

12
o’ =np(l-p)=

) dy .
If(2+s1nx)&+(y+1)COSX=0 andy(0)=1, then ¥ 5 is equal to

-fn (2+sinX)%+(y+1)COSX=0 rAk y(0)=1g] rk y(gj cjkcj g &

(1) -3 @3 Ok 4) 3
&

(2+sm X)dx_ (y+1)cosx

dy COS X
J'y+1 __j2+sinxdx

1n(y+1)=1nC—1n(2+sinx)

+1=
y 2 +sin x

y(0)=1=>C=4
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36.

Sol.

37.

Sol.

MATRIX JEE Academy
1 1 1
Let o be a complex number such that 20+ 1 =z where ; =/—3 . If || -0’ -1 ®’|=3k  thenkis
1 o o
equal to
1 1 1

elk o ,d Mfeed Ik, Ihgfd 20+ 1=ztgk z=—30A ;in || —©’-1 ©°|=3k g] rk k cjicj

1 ®

g&
(1) -1 2)1 (3)—=z 4)z
—__1+£ 2 3
5 5 l+o+o° =0, o =1
1 1 1
3k= ® o
1 o o

R, - R +R +R,
then expand

3k =3(0’ — ®)

= =33
k=-i3=-z

Let 3 =2i+j—2k and b=1i+].Let ¢ beavector such that |¢—a| =3,

(axb)xe

=3 and the angle
between ¢ and 3 x b be30°. Then 3¢ is equal to
(5 X B) x¢|=3

eluk a=2i+j—2k ik b=1+j0Aeluk g ,d ,lk Ifn"kgfd |c-d| =3, rAk ¢ vij

axb d cip dk dk.k 30°q] rk a5 cjicj g &

(1)5 2) - €) = (4)2
8 8
ixb=2i-2j+k = [axb|=3 c-d|=3
‘axb“|mn30°—3 ¢*+a’—28c=9
e ca=2
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38.

Sol.

39.

Sol.

40.

The radius of a circle, having minimum area, which touches the curve y=4 —x* and the lines, y = [x| is
U;ure {=kQy oky , 1 or] tk 0@ y=4 — x> rFfk J[kvk y=|x|dk Li*k djrk g] dh f=(T;k g &
(1) 4(v2-1) 2) 4(v2+1) 3) 2(v2+1) @ 2(v2-1)

y X

/ \

Center will be (0,4 —r)

Distance of (0,4 —r) fromL:x—y=0

radius=r

4-r
2

4—r=[or

r= 4(\/5—1)

=T

6x\/;

1 =
If for X € O,Z , the derivative of tan 1—9x’ | 18 Jx g(x), then g(x) equals :

1 L 6xvx L
fn x€ O,Z d fy, tan 1_ox | dkvodyu Vx.g(x) 0] rk g(x) cikej g &

3x\/;

X
O O ®) oo DR

f(x)= tan™' (1616;/33 j =2tan' (3x\/;)

S =2 R
9
= 8= 1+9x°

If two different numbers are taken from the set {0, 1, 2, 3, ...., 10}; then the probability that their sum as
well as absolute difference are both multiple of 4, is

;in BePp; {0,1,2,3,....,10} e I nk fofflu B[ ;k, fudkyh xb] rk mud ;kxQy rFk mud vrj d
fuji{k ed] nkuk d pkj d x.d g dih ik;drk g &
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()45 ()55 ()55 ()55
Sol.  n(S)="C,=55
Both will be either from {2, 6, 10} or {0, 4, 8}
C,+°C, 6
Prob.= ———=—
55 55
T cot X —COoS X
41. Xl_)nﬁl (n—2x)° equals
2
lim cotx—cosx
T ('rc—Zx)3 CJkCJ g &
2
OF @ ()5 O

Sol. x=m/2+h

. —tanh+sinh . tanh-sinh 1
Lim 3 =lim 3 -
=0 —8h = 8h 16

42.  The value of ('C,~"C)+ ('C,~°C,) + (C, - °C,) + ('C,~ °C)) + ...... + ('C,, — 1°C, ) is
('C,-"C)+('C,-"C)+('C,-""C) + (*C,-""C) + ...+ (*'C,—"C,) dk elu g &

(1) 220 _ 99 (2) 220 _ 210 (3) 221 _oll (4) 221 _ 910

Sol. (G + C+7'Cy .+ 7Cy ) — (G C 4G, ) (TG, G)

2721_210 — 220 _210

43. For three events A, B and C, P (Exactly one of A or B occurs) = P(Exactly one of B or C occurs) =

1
P(Exactly one of C or A occurs) = 1 and P(All the three events occur simultaneously) = 16

Then the probability that at least one of the events occurs, is

riu AVukvk A, B rilk C d fy, P(AvFok Be I doy ,d %Vr gkrh g) =P(B vFok Ce | doy ,d

1
%Vr gkrh g) =P(C vFiok A e I doy ,d MVr gkrh g)= 1 rrk PCIHN riu 2kvuk, ,d Bk 4V gk

9=16"
rk ikf;drk fd de 1 de ,d %AVuk %Vr gf] g &

D% SAT: 933 AT
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1
Sol. APqB atbtetf=
c 4 16
+e+ +d—l
crTreTa —4
Add
3
2(a+b+c+d+e+t)=z
R b.=a+b+c+d+te+f+g= §+i—l
eq. prob.=a c € g= 3 16 16

44, Let a vertical tower AB have its end A on the level ground. Let C be the mid-point of AB and P be a point
on the ground such that AP=2AB. If /BPC = f3, then tan f3 is equal to
eluk ,d A/okkj etukj AB , I g fd midk fljk AHfe ij gA ekuk AB dk e/; fcin C g rFik Hfe i fLFr
fcn P,k g fd AP=2AB ;in ZBPC = g] rk tan B cjkc] g &

2 4 N N
Ok @5 OF O
1 B
tana =—
Sol. 1
i h
tan(a + f) = 3 C
h
tana+tanf 1 p
PRV Sl o
I-tana tan 2 A o {P
= tanP =2/9
1
45. The eccentricity of an ellipse whose centre is at the origin is = . If one of its directrices is x =—4, then the

2

equation of the normal to it at (1, %j is

1
,d ni%or] feldk din ey fcn 1j g] dh mRdinrk 5 gA ;fnmldh ,d fu;rk x=-4¢] rk bld fcin

(1%) ij mld vfkyc dk letdj.k g &

(1) 4x +2y =7 Q) x +2y=4 (3)2y—x=2 @) 4x -2y =1
Sol e_l
ol. 5

a

—=4 =a=2

e
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b*=a*(1-¢?
b =3
2 2
x_+y_ :1
3
a’x b’y
Equationofnormal ~———— =1
X Wi
4x 3y
1 3/2
4x -2y=1

46. If, for a positive integer n, the quadratic equation, x(x + 1) +(x + 1) (x +2) +....... +(x+,-1)x+n)=
10 n has two consecutive integral solutions, then n is equal to

;i fdlh huilkd nd fy,] FFHrh Tedj.k x(x+ D) +(x+1) (x+2) +....... +(x+5-1)(x+n)=10n
d nk @fer 1.kdh; gy 9] rk ncjicj g &
(1) 10 (2)11 (3) 12 4)9

Sol. zn:(x+r—1)(x+r):10n

r=1

nx?+n’x + Zr(r—1)=10n

2 _—

nx?+n?x + nn =zl _ 10n

2 _—
x4 n" =31 _0

JD

|a—ﬂ\:‘— =l =n=1

a

47. The following statement (p — q) > [(~p > q) > q] is

(1) equivalenttop —>~q (2) afallacy
(3) atautology (4) equivalentto~p —>q

futu dFiu (p = q) = [(~p—> q) — (]

(Dp—>~qd lerY; g (2) ,d gRokkl g

(3),d 1u:r g 4)~p—qd lerY; g
Sol.  ((=p)va)v((pvag)—q)

(v V(=) A (=9)v )

tautology
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48. The normal to the curve y(x — 2) (x —3) =x + 6 at the point where the curve intersects the y-axis passes

Sol.

49.

Sol.

50.

through the point
00 y(x-2)(x-3)=x+6d ml fcn 1j] tgk 0@ y-v{k dk dkVrh g] [kpk x;k vikyc futu e 1 fdll
fcin 1 gkdj tkrk g \

4 el ol el

Point (0, 1)
y(x—-2)(x—-3)=x+6

@
x x-2)(x-3)+(2x-5)y=1

Slope of tangent at (0, 1) =1
Equation of norm.
y—1=-1(x-y)

xty=1

For any three positive real numbers a, b and ¢, 9 (25a> + b?) + 25 (¢ — 3ac) = 15b (3a +¢). Then
(1)a,bandcarein A.P. (2)a,bandcare in G.P.

(3)b,cand aare in GP. (4)b,candaare in A.P.

fdUgh riu /uiRed ofLrfod B[;kvk a,b rflk c d fy, 9 (2522 +b?) + 25 (c?—3ac)=15b (Ba+c)g] rk &
()a,brFk c Bellrj J<h g (2)a, b rfk ¢ x.kkrj I<h g

(3) b, ¢ rFfk a x.krj J<h g (4)b,crika lellry J<h g

X2+ y2+z2=xy+yz+zx

=>XxX=y=2z

15a=3b=5c

<
3

If the image of the point P(1,— 2, 3) in the plane, 2x + 3y —4z + 22 = 0 measured parallel to the line ,

2 -2 -2 50, then PQ s equal
=475 1s Q, then PQ is equal to
-fn fcln P(1,—2, 3) dk lery 2x+3y—4z+22=0e og ifrfcc  j[i ?=%=§ d lekrj g Q|

rk PQcjkcj g &
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(1) Ja2 (2) 65 (3) 35 4) 242
Sol.  Equation of PQ
F=(1,-2,3)+ A(1,4,5)
N(1 + A, 40 —-2,3+5))
2(1+A)+3(4r—-2)—4(B +50)+22=0
6L =6
N(2, 2, 8)
= Q(3,6,13)
= PQ= 242

51. If 5 (tan’x — cos?x) = 2cos 2x + 9, then the value of cos 4x is

;fn 5 (tan’x — cos?x) =2cos 2x +9 @] rk cos4x dk eku g &

= 0 —L 53 ol
M 9 (2) 9 3) 5 4) 3
Sol. 5 1—cos2x _1+cos2x:20052x+9
1+cos2x 2
o L
= CO0S2X =— 3
7
= cos4x=2cosz2x—1=—§

52. Leta,b,c € R.Iff(x) =ax?>+bx + cissuch thata+b+c=3 and f(x + y) = f(x) + f(y) + Xy, V X,y € R,
10
then Zf(n) isequlato
n=1
efuk a,b,c e RA ;fn f(x)=ax>+bx+c,lkgfda+b+c=3¢g rfk I x,ye Rd fy, fix +y)=

f(x) + f(y) + xy g] rk > f(n) cjkcj g &

(1) 190 (2) 255 (3) 330 (4) 165
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Sol.

53.

MAT!:?E)E JEE Academy
f(1)=3
Puty=1 fix+ 1D —f(x)=3+x

(ax+1)*+bx+1)+c)—(ax>+bx+c)=3+x

Comparing coefficients

2 ) €=

n* +5n
2

f(n) =

10 2
zn +5n ~1330
2

n=1

Alternate Solution :

fl1l)y =3

2y =f(H+f()+1=> 3+3+1=7
f3) =f2)+f(1)+2= 7+3+2=12

fl4) =18
f5) =25
f6) =33
f7) =42
f8) =52
f9) =63
f10) =75
add =330

The distance of the point (1, 3,—7) from the plane passing through the point (1, — 1, — 1) having normal

x-1 y+2 z-4 d
1 2 3 ™MLy

x=2 y+1 z+7

perpendicular to both the lines

~1 2 z-4
,d lery tfoln (1,—1,—1) 1 gkdj thrk g rFik FERk viyEc nkuk j [ivk = 1 =y_+2 =Z3 rFil

x-2 y+l z+
2 -1 -1

7
1j yEc g] dh fcUn (1,3,-7) I njh g &

5 10 20 10
O 7 ® Fs ® Fa @ T
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Sol.

54.

Sol.

MATRIX JEE Academy
i)k
Normal vector of plane =|1 -2 3
2 -1 -1

=51+ 73 +3k
equation of plane 5x + 7y +3z=-5
|5(1)+7(3)+3(=7) +5|

Distance = | \/@ |
10
S 83

If S is the set of distinct values of 'b' for which the following system of linear equations
xtyt+tz=1

xtay+tz=1

ax tby+z=0

has no solution, then S is

(1) a finite set containing two or more elements (2) a singleton

(3) an empty set (4) an infinite set

;in S, 'b' dh mu foflu ekuk dk BePp; g ftud fy, futu jf[kd leidj.k fudk;
xty+tz=1

xtay+tz=1

ax tby+z=0

dk dkb gy ugh g] rk S:

(1) ,d ifjfer lePp; g ftle nk ;k vikd vo;o g

(2) ,d gh vo;o okyk lePp; g

(3) ,d fjbr lePp; g

4) ,d vifjfer lePp; g

1 11

D=1 a 1=—(a=1’=0

a b 1
a=1

Ifa=1 two planes are parallel

So for no solution
Third plane must be parallel

=b=1
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2 3 ) .
55. If A= { | } ,then adj (3A%+ 12A) is equal to
2 3 . o
;in A :{ 41 } g] rk adj BA2+ 12A) cjicj g &
51 84 72 —63 72 -84 51 63
M6z 7 @] g4 51 3| 63 s1 @184 7
Sol.  (3A*+12A)=3A (A +4])
72 —63
~ | -84 51
51 63
. 5 _
adj BA2+ 12A) = g4 72
56. A hyperbola passes through the point P (\/E A3 ) and has foci at (£2, 0). Then the tangent to this hyper-
bola at P also passes through the point
,d virijoy; fcln P(\/E,ﬁ) I gkdj thrk g] rFk mBdh ukfik;k (=2, 0) ij g] rk virijoy; d fcin P
1j [kph xb Li'k j[k fel fcn 1 gkdj thrh g] og g &
1) (V3.42) @) (—V2,-3) 3) (3v2.243) @ (2v2,343)
Sol.  S,(2,0) S,(-2,0)
P(v2,43)
IPS, —PS |=2a=2
a=1
2ae=4 =>e=2
Equation of hyperbola
Xy
13
Equation of tangent at P
J2x -
3
57. Letk be an integer such that the triangle with vertices (k, —3k), (5, k) and (-k, 2) has area 28 sq. units.

Then the orthocentre of this triangle is at the point.
eluk k ,d , 1k i.kd g fd i) FEld "Wk (k, —3K), (5, k) rFk (—k, 2) g] dk {i&Qy 28 ox bdib g] rk
fatkt d yEc&din el fcln 1j g og g &

3 1 1 3
of) el efY el
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k -3k 1
Sol. > ko Q=36
-k 2 1
= k=2 (kisaninteger)
A(2,-6)
B(5,2) C2,-2)

1
orthocenter= | 2, 5
Twenty meters of wire is available for fencing off a flower-bed inthe form of a circular sector. Then the

58.
maximum area (in sq. m) of the fl,ower-bed, is
,d Qyk di D;kjh) €k ,d or d f=T; [iIM d -1 e g] dhi %jkent dju d fy, cil elVj rkj miyC% gA rk
Qyk dh D;kjh dk vilkdre {=kQy (ox ef- e)g &
(1) 25 (2) 30 (3)12.5 4) 10
Sol.

Area= %rzé’ =25

11 X
59.  The function f :R — [——,—} defined as f(X)=——,is
2°2 1+x
(1) surjective but not injective (2) neither injective nor surjective
(4) injective but not surjective
13

(3) invertible
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Sol.

60.

Sol.

MATRIX JEE Academy
‘ 11 X o

Qyu f:R— —E,E ’tk f(x)= 75 }k_lk IfJHkkf kr g &
(1) ViPNkni g 1jUr ,ddh ugh g (2) u rk ViPNknt vkj u gh ,ddh g
(3)0;Rde.k; g (4) ,ddh g ijUr VIPNknh ugh g

_ X

C1+x]
It is many one

Range of f(x) is [—%,%}
Therefore it will be onto

Aman X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them are
ladies and 4 are men. Assume X and Y have no common friends. Then the total number of ways in which X
and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of X and Y are in this
party, is

,d 0;0r X d 7fesk g] ftue 4efgyk, g rFk 3 1:'% g] mIdh 1Ruh Y d Hi 7 fe= g] ftue 3 efgyk,
rrk 4 1'% gA ;g eluk x;k fd X rAk Y dk dkb mbk; fu'B fe=k ugh gA rk mu rjhdk dn B[ ;k fEue X rFk

Y ,d M 3 efgykvk rfk 3 12" dk 1kVh 1§ cyk, fd X rfik Y iR;d d riu&riu fesk vik; g &

(1)469 (2)484 (3)485 (4)468
X Y

Man (3) Ladies(4) Man(4) Ladies(3) | No of ways

0 3 3 0 ‘C, *C,

1 2 2 1 °’C, °C, C, °C,

2 1 1 2 °’C, °C, C, °C,

3 0 0 3 °C, °C,

485
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