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39.

PART III : MATHEMATICS
SECTION-I (Maximum Marks : 21)

This section contains SEVEN Questions
Each question has FOUR option [A], [B], [C] and [D]. ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS

For each question, marks will be awarded in one of the following categories.

Full Marks :+3 If only the bubble corresponding to the correct option is darkened
Zero Marks :0 If none of the bubbles is darkened
Negative Marks : —1 In all other cases

LetS=1{1,2,3,..9}.Fork=1,2,...5, let N, be the number of subsets of S each containing five elements out
of which exactly k are odd. Then N, + N, + N, + N, + N, =

eluk fd S=1{1,2,3,..9} gAk=1,2,..5 d fy;, eluk fd N_DePp; Sd mu miltep;k dn B[k
g] ftue 1R;d miltep; e 5 vo;0 g ,0e bu vo;ok e fo'ke vo;ok di I[;k kgA rc

N, +N,+N, +N,+N, =

(A) 125 (B)210 (C) 252 (D) 126
D
N, =5C ‘C,=5

N, =°C,*C, =40
N, =°C,*C, =60
N,=°C,*C, =20
N, =°C.*C, =1
. Total =126
The equation of the plane passing through the point (1, 1, 1) and perpendicular to the planes 2x +y—2z=15
and3x—6y—2z=7,1s:
leryk 2x +y—2z=5rFk 3x —6y—2z=7 d yEcor Vi fcin (1,1, 1) I xtju oky lery dk leidj.k

o

(A)—14x +2y+15z=3 (B) 14x -2y + 152=27
(C) 14x +2y—15z=1 (D) 14x +2y + 15z2=31
D

Let plane be

ax—1)+b(y—1)+c(z-1)=0

A A A

i ] k
Now, direction ratio of itsnormal =2 1 —2[=1(-14) - j(2) + k(-15)
3 -6 -2

So, —-14(x-1)-2(y-1)—-15(z—-1)=0
14x +2y+15z=131

Let O be the origin and let PQR be an arbitrary triangle. Then point S is such that :

—_— D 5 s 5 e ey )

OP.0Q+OR.0S =OR.0OP+0Q.0S =0Q.0R+ OP.0S
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41.

Then the triangle PQR has S as its :
(A) incentre (B) circumcentre (C) orthocentre (D) centroid

ekuk fd o ey fcn g ,0 PQR ,d LofPNd f=(kt gA fcUn s bl 1dkj g] fd!

e T e S T I T T e T ]

OP.0Q+OR.0S =0R.0P+0Q.0S =0Q.0OR+ OP.0S
rc fcln s f=kt PQR dk gt

(A) Viridin (B) ifjolkdin (C) yEcdln (D) dind
C
P(p)
*0
Q(q) R(r)

pq+rsS=1p+qs=qr+ps

=  p(G-T)-5(G-T)=0 = PSQR =0
Similarly PQ.SR =0

= S is orthocentre of the triangle

How many 3 x 3 matrices M with entries from {0, 1, 2} are there, for which the sum of the diagonal entries of
M™ is 5?
,1 fdru 3 x3wvi;g Mg fudh 1fof'V;k {0,1,2} e g rik M™ dh fod.k; ifof'V;k dk ;kx 5 g2

(A) 162 (B) 135 (C) 126 (D) 198
D
a b cf|la d g
d e filb e h
g h ifjc f 1
a+b+c+d+el+ P+ g +h2+i2=5
Case-1: Five (1's) and four (0's)
°C, =126
Case-1: One (2) and one (1)
°C,x2!=172
. Total =198

Three randomly chosen non-negative integers X, y and z are found to satisfy the equation x +y+z=10. Then
the probability that z is even, is :

;0 1Kk x;kfd ;knfPN -1 B p;fur riu v__kRed 1.kd x, y rFk z Bendj.k x +y+z=10 dk
Ir'V djr gA rc zd le gku db 1kf; drk gt

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 2



Matrix JEE-(Advanced) 2017 MATHS

Ans.

Sol.

42.

Ans.

Sol.

43.

Ans.

Sol.

MATRIX JEE Academy
6 36 1 5
(A1 (B) 55 ©) 35 D) 17
A
x+y+z=10
Total number of non-negative solutions ='°**~'C, | ="C,=66
Now Letz=2n.

x+y+2n=10;n=>0
Total number of non-negative solutions=11+9+7+5+3+1=36

Required probability = 2 = %

Iff: R — R isatwice differentiable function such that f"(x) >0 forallx € R ,and f (%) = %, f(1) =1, then:

:fnf: R—>R ,d bl idkj dkvodyur; Qyu gl fd I x e Rd fy; £'(x)>0,0 f(%j:%,f(l):l

g] rct

(A)%<f'(1)§1 (B) 0<f‘(1)3% () f'(1)<0 (D) f'(1)>1
D

f"(x)>0forallxe R, f(1/2)=1/2,f(1)=1

= f'(x) increases

Letg(x)=f(x)—x,x € [1/2,1]

Then g'(x) = 0 has atleast one real root in (1/2,1)
f'(x) =1 has atleast one real root in (1/2,1)

Hence f'(x) increases ? f'(1) > 1

If y = y(x) satisfies the differential equation 8\/;(\/9+ \/;)dy = ( 4++9+x } dx, x>0 and
y(0)= /7 , then y(256) =
-fn y = y(x) vodyuh; leidj.k 8\/;(x/9+\/;)dy=( 4+\/9+&j dx, x > 0 dk 1Ur'V djrk g

FFkk y(0)=+/7 g] rc y(256)=
(A) 80 (B)9 (C) 16 (D)3
D

dy (m)l

dx 8\/;\/9+\/;

dy = ! . ! . ! dx
JasJorvx Vo+x 8Vx
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44.
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Let 4++/9+Vx =t = VR SR
2o +x 2V

11
.[dy:.[f.gdt
y=+t+c

y= 4+49++/x +¢

atX:O, y:ﬁ
= \/7=\/7+c =c=0

y:\/4+\/9+\/;
atx =256 = y=+/4+9+256 =3

SECTION-II (Maximum Marks : 28)
This section contains SEVEN Questions
Each question has FOUR option [A], [B], [C] and [D]. ONE OR MORE THAN ONE of these four
options is(are) correct.
For each question, darken the bubble(s) corresponding to all the correct option(s) in the ORS
For each question, marks will be awarded in one of the following categories.
Full Marks :+4 If only the bubble(s) corresponding to all the correct option(s) is(are) darkened

Partial Marks :+1 For darkening a bubble corresponding to each correct option,

provided NO incorrect option is darkened
Zero Marks : 0 If none of the bubbles is darkened

Negative Marks : -2 In all other cases

For example, if [A], [B], [C] and [D] are all the correct options for a question, darkening all these
three will get +4 marks; darkening only [A] and [D] will get +2 marks; and darkening [A] and [B]

will get -2 marks, as a wrong option is also darkened

Ifthe line x = o divides the area of region R = {(2,y) € R?:x*<y<x,0<x <1} into two equal parts, then:
Ik x=afld R=1{2,y) e R?: X <y<x,0<x<1} d {i#Qy dk nk cjicj Hkxk e foifer djri
g] rct

1 4 2 4 2 1
(A)0<a< (B) 2a° ~40’ +1=0 (C) o’ +4o’~1=0 (D)5 <a<l

BD
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Yy = X+
y=Xx
0)
1
X=a
1 11 1
I(X—X3)dx=———=—
0 2 4 4

I(X—X3)dX:l
0 8

4a’ 20t =1
208 40’ +1=0

2t —4t+1=0 (taking t = a*)

_4£16-8

4
_4£2\2
4
t:oczzliL
2
2 1

cos(2x) cos(2x) sin(2x)
Iff(x)=|—cosx cosx  —sinX|,then:

sin X sin X COS X

(A) f(x) attains its maximum atx =0

(B) f(x) attains its minimum at x =0

(C) f'(x) = 0 at more than three points in (-, 1)
(D) f'(x) = 0 at exactly three points in (-, 1)

cos(2x) cos(2x) sin(2x)
;fn f(x)=|—-cosx  cosx  —sinx|, Ic}

sin x sin x CcOS X
(A)x=0ij fx) dk vilidre g

B)x=01j fix)dkU;ure g
©) (-n,m) e riu b vikd felnvk i1 f'x)=0g
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(D) (-, ) € doy riu fclnvk 1j f'x)=0g
Ans. AC

cos2X co0s2x sin2x
Sol.  |_cosx cosx —sinx
sinx  sinx  cosX
= 082X — 082X (—c0s*X + sin?x) + sin2x (—2sinxcosx)
f(x) = cos4x + cos2x
s f(x)=2cos?2x +cos2x — 1
Letcos2x =t
= f(x)=2+t—1landte [-1,1]

. 1
f(x) attains its minima at t = 2 e[-1L1]

f(x),t= —% e[-1L1]

2 1 . -9
X)L ==
(X) [nin T g

X)L =2+ 1-1=2. (when cos2x =1)
f'(x) =—4 sin 4x — 2 sin 2x
f'x)=0 = 4sin4x+2sin2x=0

= 8sin2xcos2x+2sin2x=0

= 2sin2x(4cos2x+1)=0 = sin2x=0orcos2x=——

= Sin2x i = COS2X 4
Faull /o P B\ i s
—~

T \/l \/ —T I

6. IfI=Y, jk” <*L_ then

+1)’
o8 rktl k+1
- — ﬂ(
=30 i D ] rct
49 49
(A)I>— (B)I<5—0 (C)I<log 99

Ans. AC
Sol. Putx—k=p

%, k+1
o1 o (k+p)k+p+1)

98 1 k+1
>Zj’;zdp

koo (k+p+1)

1
4

(D)I>1log, 99
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Sol.

I>Z(k+1)((k+p+l)j

1>Z(k+1)(kL k+2j

J»k+1 k+1
k x(x+1)

k+1 - k+1
x(x+1) x(k+1)

(.- least value of x+11s k+1)

98
= 1<) In(k+1)—Ink = 1</n99

k=1

I-x(1+|1-x |)C
[1-x|

fx)=0 B)lim_, f(x)=0

f(x) does not exist (D)lim _, f(x) does not exist

I-x(1+]|1-x]) cos( 1
[1-x| I-x

(A)lim . f(x)=0 B)lim_, f(x)=0

(C)lim__ . f(x) dk vfLrRo ugh g (D)lim_, f(x) dk viLrfo ugh g

BC

1
Let f(x)= Os(l_xjforx;tl.Then:

(A) lim
(C) lim

x—>17

x—>17

efuk fd x =1 d fy;] fix) = jA Ich

+ =i 1_(
f(1%) =lim cos—
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. 1
= }11513 (—h—2)cos—

= = }113”01 f(1") does not exist
B s 1-(1=h)(1+h) 1
f(1 ) = }g{g n COSH
_ _ 2
h—0 h h
2
=lim—-cos—
h—0 h h

=limh cosl =0
h—0 h

48. Iff: R — R isadifferentiable function such that '(x) > 2f(x) forall x € R, and f(0)=1, then:

(A) f(x) is increasing in (0, o0) (B) f'(x) <e*in (0, «)
(C) f(x)>e*in (0, ) (D) f(x) is decreasing in (0, )
;in f: R >R bl 1dkj dk vodyun; Qyu g] fd THh x e R d fy; f'(x) > 2f(x) ,0 f(0)=1 g] rct
(A) (0, ) € f(x) o/keku g (B) (0, ) € f'(x) < e
(C) (0, ) € f(x)>e* (D) (0, ) € fix) akleku g
Ans. AC

Sol.  f'(x)—2f(x)>0

d “2x
= &(f(x).e ’ ) >0 = g(x)=f(x).e*isanincreasing function.

forx >0, g(x)>g(0)
= f(x). e>>1 = f(x)>e*
Now f'(x) > 2f(x) > 2.e*

f(x) is an increasing function
sin(2x) _1
49.  Ifg(x)= j " sin”! (t)dt, then :
. sin(2x) 1
;fngx)= _[ sin”'(t)dt @] rc:

(A) & (‘gj =-2t  (B) 8 (—gj =2t (C) g'(gj =2n (D) g’(gj =-2n
Ans. BONUS

sin2x
Sol.  g(x)=[""sin"(t)dt

g' (x)=sin" (sin2x) . cos2x. 2 —sin™' (sinx) . cosx

=2c0s2x . sin”! (sin2x) — cosx . sin”! (sinx)
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(o7 o Neielg e N A DT S A N
g( 2) 2 cos(—m)sin” (sin(—m)) cos( 2).sm (sm( 2)) 0

(7)) P B T e [T
g(zj 2cos(m)sin” (sin(m)) cos(zj.sm (sm(zj) 0

50. Let a and B be non-zero real numbers such that 2(cosp — cosa) + cosa cosp = 1. Then which of the

following is/are true :
ekuk fd o rFik p bl 1dkj dh v'iU; okLrfod B[ ;k; g] fd 2(cosP - cosa) + cosa cosp = 1. rC futu
e I dulivdkul dFu IR; g/g

(A) tan (%) + \/§ tan (%j =0 (B) \/§ tan (%] —tan (%j

(C) tan (%) —/3 tan (%) 0 (D) 3 tan (%j + tan (%) =0

0

Ans. AC
cos o= I-a) . a=tan’ >
Sol. l+a )’ 2
cosP = 1=b : b:tanZE
1+b 2

(RG]

= 2((1-b)(1 +a)—(1—-a)1+b))+(1—-a)l-b)=(1+a)l+b)
= 2(l1+a-b—-ab—-(I1+b—a—-ab))+1—-a-b+ab=1+a+b+ab
= 4(a—b)=2(a+Db)

= 2a—2b=a+b

= a=3b

2B

tan’ < 3tan” —
2 2

tang = J_r\/g tan (Ej
2 2

SECTION-III (Maximum Marks : 12)
. This section contains TWO paragraphs
. Based on each paragraph, there are TWO questions
. Each question has FOUR options [A], [B], [C] and [D]. ONLY ONE of these four options is correct.

. For each question, darken the bubble corresponding to the correct opion in the ORS.

. For each question, marks will be awarded in one of the following categories:
Full Marks 143 If only the bubble corresponding to the correct answer is darkened
Zero Marks :0 In all other cases
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Ans.

Sol.

52.

Ans.

Sol.

PARAGRAPH 1

Let O be the origin, and OX,0Y,0Z be three unit vectors in the directions of the sides QR, RP,PQ

respectievly, of a triangle PQR.

eluk fd o ey fcln g ,0 0X,0Y,0Z @e’k f=kt PQR dh Htk; QR,RP,PQ dh fnkvk e riu bdkb

1" (unit vectors) gA

| OXx0Y |=

(A)sin(P+R) (B)sin2R (O)sin(P+Q) (D)sin(Q+R)
C

P
oz .
oY
Q —> R
0X

cosR =— OAX . OAY
— |cosR|=|OX.0Y|

|OXxOY | = |sinR | = (n—(P+Q))| = sin(P+ Q) | = sin(P+Q)
Ifthe triangle PQR varies, then the minimum value of cos(P + Q) + cos(Q + R) +cos(R +P) is :

;fn =€ PQR 1fjorh g] rc cos(P + Q) + cos(Q + R) + cos(R + P) dk U;ure eku gt

o3 3 5 5
-3 B); (©) 3 (D)3
A

P Q
cos(P + Q)+ cos(Q +R) + cos(R + P) =—cosR — cosP — cosQ

3
In any A, max of cosP + cosQ + cosR = )

. . .. 3
So minimum value of the given expression is — 5

PARAGRAPH 2

Letp, q be integers and let a., B be the roots of the equation, x> —x — 1 =0, where oo # 3. Forn=0, 1, 2,

leta =pa”+ qp™
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FACT : ifa and b are rational numbers anda+b\/§ =0,thena=0=b.
ekuk fd p,q1.kkd g ,0 o, B lehdj.k x2—x-1=0d ey g] tgk a=p gAn=0,1,2,......d fy; ekuk
fd a = pan+qpn
rf;% ;fn arflk o ifje; B[;k; g ,0a+by5=0¢] rca=0=n.
53. Ifa, =28, thenp +2q =
;fna,=28 g] rc p+2q=

(A) 12 (B)21 (©) 14 (D)7
Ans. A
SO]' an+2 = an+1 + an
a,=a,+a,=3a +2a =3pa+3q8+2(p+q)
1++/5 1-+/5
As o= N—, B=—\/—,weget
2 2
a,=3p 1+\/§ +3q 1_\/5 +2p+2q=28
2 2
(3—p+—q+2p+2q—28j=0 ....... i)
3p 3q ..
———=0.......... i1
and 2 (i)
= p=q (from (i1))
= 7p=28(from (i) and (ii))
= p=4
= q=4
= pt2q=12
54. a,=
(A)a, +2a, (B)a, +a, (C)a, —a, (D)2a, +a,
Ans. B

Sol.  As o and 3 are roots of equation x> —x —1 =0, we get :
o-o—-1=0 = o?=o+1
p*-p-1=0 = B*=p+1

a11 + alo = pall + qBII + p(-XIO + qBIO
= pac® (cu+ 1) +qB (B + 1)

= poll® x o2 + qf1° x B

= pol2 + qp2

=a,

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999 11



