
JEE ADVANCED PAPER 1 :CODE 2 

PART ITI : MA THEME TICS 
SECTION -I : (One or More Than One Optio"' Correct Type) 

Q41. Let M be a 2 x 2 symmetric matrix with integer entries. Then M is invertible if 

(A)the first column of M is the transpose of the second row of M 
(B)Ihe seoond row of M is the lran>1JOSe of the tir.>t collllln of M 
(C)M is a diagoml matrix with nonzero entries in the main diagoml 
(D)the product of entries in the main diagonal of M is not the square of an 
Integer 

Sol. 

M = [~ ~] 
IMJ= ab - c1 

[~] = [cb]T = [~] 
~ a · b • c 

IMJ = 0 => M is not invertible 
(b) 

[cbJ = [~r = racJ 

=> a = b = c M is not invertible 
(c) 
[M[ • ab - 0 • ab,. 0 
:. M is invertible 
(d) 
[MJ • ab - .,z,. 0 
:. M is invertible 

Q42.A circleS passes through th e point (0,1) and is orthogonal to the circ les 

~x- lf+/• 16andx2 +f• l. Then 
(A)radius of S is 8 
(B)radius of S is 7 
(C)ccntre of S is (· 7,1) 
(D)centre of Sis ( ·8.1) 

Sol. let equation of c ircl e be 
x2+ y2 + 2 yx + 2fy + c • 0 
It spasses though (0, I) 
0 + I + 2 g (0) + 2f + c • 0 ..... (1) 
(x-1 )2 + y2 = 16 => x' + y2

- 2x - 15 = 0 
xz + Y: = I ~ x, + yl = 1 

g, = - 1 C, = -1 5 
g, = 0 C, = ·I 
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O rthogonaliy rendition 

2g (0) + 2f (0) • c-1 
(c=l) - (3) 

2g, S2 + 2f,f2 = c1 + c2 
2 y ( -I ) + 2f(O) = -1 5 + C 

from( l) . 2and(3) g = 7 f = -1 
so, x' + y' + 14 x - 2y + I = 0 
(x + 7)1 + (y - I )2 

• 49 
(center = (-7, 1), radius = 7} 

Q 43. Let x, y and z be three vectors each of magnitude -h. and the angle between each pair of them is n/3. If a is a 
nonzero vector perpendicular to x andy x z and b is nonzero vector perpendicular toy and z), x. then 

(A)b= (b. 7.) (z-x) 
(B)a • (a . y) (y • z) 
(C)a . b = (a . y)(b . z) 
(D)a = (a . y)(z - y) 

Sol. (A) b = !(b. z) (z- x) 

Multiplying by;? 

(b. i) =(b. i) tz.i} - (x.z) 

1 = 2 · .J2 - .J'i X!_ 
2 

Option A is correct 

(6} ii = (iiji) (y- i) 

Multiplying by ji 

(iiji) = (iiji) (y2 - ji2) 

1=2·-.fi/2.!. 
~ 2 

So Option (6) is correct 

Q44. From a point P Q, ), ),), perpendiculars PQ and PR arc drawn respectively o the lines y • x, z = I and y = -X. z 
= - I. If Pis such that <QPR is a right angle, then the possible value(s) of). is( arc) 
(A).J2 
(13)1 
(C)-I 
(D)--12 

Sol. 
(B,C) 
L1 :~ = ! = !.:.!. Q (t1 t1 I) 

1 1 0 • • 
r y 7U 

L1 :I • :J =-.R(t1 , -t1 , -1) 
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dv or PQ = (λ – t1 , λ – t1 , λ -1) = dv or l2 
dv or PR = (λ –t2 , λ + t2,λ + 1) = dv or l1 
λ – 1			0	or	λ	�	1			0	⇒	λ			1	or	λ			- 1 

 
Q45. For every pair of continuous functions f, g: [0,1] →ℝ such thatmax {f (x): x ∈ [0,1]} = max {g (x): x ∈ [0,1]),the correct  
statement(s) is(are) : 
(A)(f (c)) 2 + 3f (c) = (ɡ (c))2 + 3g (c) for some c ∈[0,1] 
(B)(f (c)) 2 + f (c) = (g(c))2 + 3 g (c) for some c ∈[0,1] 
(C)(f (c)) 2 + 3f (c) = (g(c))2 + g (c) for some c ∈ [0,1] 
(D)(f (c)) 2 = (g(c))2 for some c ∈ [0,1] 
 

Sol. Sol. max ��	�	 ∶ �	�	[0,1]� = max { g (x) = x ϵ [0.1]} 

For same c ϵ [0.1] 

F(c) = g (c)  ⇒	�f	�c��2 = [g (c)]2 

So, option (A) and (D) are correct  

 
Q 46 Let M and N be two 3 x 3 matrices such that MN = NM. Further, if M ≠ N2 and M2 = N4, then 
(a) Determinant of (M2 + MN2) is 0 
(b) There is a 3 x3 non-zero matrix U such that (M2 + MN2)U is the zero matrix 
(c) Determinant of (M2 + MN2)≥1 
(d) For a 3x3 matrix U, if (M2 +MN2)U equals the zero matrix then U is the zero matrix 
 

Sol. MN = NM ⇒	M	and	N	are	Aymmethic 

|M2 + MN2| = |M| |M + N2| 

 

Q 47. 
Let a ∈ℝ and let ƒ :ℝ →ℝ be given by 
f (x) = x5 — 5x + a. 
Then 
(a) f (x) has only one real root if a > 4 
(b) f (x) has only one real root if a < 4 
(c) f (x) has three real roots if a < —4 
(d) f (x) has three real roots if —4 < a < 4 
 

Sol. F (x) = x5 – 5x + a 
f’(x) = 5x4 – 5. ⇒f ‘ (x) = 0 at x = ± 1 f(0) = a 
f(-∞) = - ∞ f (1) = - 4 + a 
f(∞) = ∞ f (-1) = 4 + a 
For a = 4 
F(1) = -4 + a = 0 
F (-1) = 4 + a = 8 
F(0) =- 4 
For a > 4 graph will shift upwords 

A = - 4 
F(1) = -4 + a = -8 
F(-1) = 0 
F(0) = -4 

for -4 < a < 4. 
Graph will cut real x – anisdt 3 point 
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Q48. Let f: (O.oo)- R be giv<11 by 
f(x) = r: . -(<+i) ., . Ji t 

Then 
(A) /(x) is monotonically increasing on [I . en) 
(B) f(x) is moootonically decreasing on {0, I) 
(C) /(X)+ f( II X)= 0. for all X E (0, oo) 
(D) /(2') is an odd function of x on R 

t 
x et-tr 

Sol. f(x) flfx 7<J1 
r Cx> .-(x~l !!!1 _ • -G+>l {!! c!>} 

X tX (;.> d X 

- - (>+!) ~ 'I -e x -+ -
x 

2 =-e 
X 

t 

Now, e -<xz> is always positive 

and:;, 0 for x E II, oo l 
X 

(
') t rtf Now +f; = J}~t = - f(x). 

t zx e"(t+-) 
and f (2") = f., ' dt = - f (2") "' ' f (2'x) = - f (2') =>odd function 

Q49. Let f: (- •12, n/2)--- IR be given by 

/(X) = (log( sec X+ tall X ))1 

Then 

(a) f(x) is an odd function 

(b) f(x) is a ooe-<>ne fimc1ioo 

(c) j(x) is an onto function 

(d) f(x) is an even function 

&>1. F (x) = (log (sec x ~ tan x))1 

Now, scc2 x - tan lx = I 
(sec x- tam x) = IIsee x + um x =(sec x +tan :-:)"1 

:. tt -x) =(log (sec x - tan x))' 
=!-log (see x- tan x)l1 

=-(log (sec x- tan x))1 = t1x) 
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.-. f(-x) = -f(x) =>off fu nction. 
F'(x) = 3(1og (sec x - tan x))2 sec• x sec' x + sec x tan xi( sec ,, + tan x) 

F' (x) • 3 (log (sec x - tan x))" sec x -po~lttfJt' post tv, f QT ;r ' ( ~.'i) 

.·. r (n) > 0:) fn is increasing => one to one fn 

Ans. A, B, C 

Q50. Let f : (a, b] - [I , ., ) be a conlinuous function and let g :Ill. be defined as 

g(.x) - J: f(t.)dt If U !!:: X ~ b. 
{

0 "~ <«. 

1.: f(t.)dt: I f X > b. 

Then 
(a) g(x) is continuous but no different iable at a 
(b) g(x) is differentiable on R 
(c) g(x) is oontinuous but not differentiable at b 
(d) g(x) is continuous and differentiable at either a orb but not both 

Soi. atx = q g (q') = 0 

s (a) · J; + (t)dt~ 
at(x = b) g(b') = f:f(t)dt 

g(b} • 1: I (t) dt 
so, g(at) c g(a') and g(b') • g(b') 
so, g (x) is wntinuous at x = ·a· and 'b' 

{ 

0 if X< Q 

g' ~<) • f (x)it a :> x :> b 
0 if X> b 

.-.g' (x) is not differentiable at x • a and 'b' 

SECTION- 2: (One Integer Value Correct Typ<) 

Q51. Let a. b, and c be three non-coplanar unit vectors such that the angle between every pair of them is 1t/3. Tf ax b 
+ b .x c • pa + qb + rc, where p, q and rare scalars, then the value of p2+2q1+ r1 /q1 is 

Sol. iix;; + iix c= pii + qii + rc 
Taking dot product with B 
ii. (ii x b) + ii (ii xt) - p ii.ii + q a. ii q ii. ii + rc. ii 
0 P r =-+q+-

' ' Taking dot with ii 
ii. (iixb)+ a.(bxc) = p ci.o + q <i .a + q 'b .a + r c. ii 
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- • r 0 + a . (bxC) • p + ;+;(2) 

Similarity with C 
c(axb) =e + i + r (3) 

2 2 

LHS of (2) < ( 3) are same 
So : 

1 r p 
P+<1; = ; = ; + 'h + r 
p/2 = r/2 
p=2 =r/2 
p = r (1) 
from ( 1) (2) (4) 
p+q = 0 p =- q 

r=- q 

Q52. Let f : [0, 4•)- (0, •J be defined by f(x) = oos1(cos x). The number of points x e(O, 4n] satisfying the 
equation 
)'(x) = 10-x/10 
Is 

Q53. For a point P in the plane, let d1 (P) and d,(P) be the dis tances of the point P from the lines x- y = 0 a nd x+y 
=0 respectively. The area of the region R consisting of all points Plying in the first quadrant of the plane and 
satisfying 2~1 (P) + d' (P) $ 4 , is 

Q54. The largest value o f the non-negative integer a for which 
1-X 

lim {-ax+ sin (x - l) + a}•-.fi = 1 
X --'> I x + sin(x -l)-1 4 

Is ,_, 
Sol. . lim { - ax+sin(x- 1)+a} 1- \Fx 

x -~o 1 x+sfn(x- 1) - t ,_, 
lim {- ax+ (s in(x - l ) +a+ x- l) - x + l}•- <x 

x -+ 1 x + sin(x- 1) - 1 
~ 

lim { 1 + a - ax +1(x - 1 )}~ 
x -+ 1 x + sin(x- 1) - 1 

(H X ( 1-\f;!} 

lim { 1 + a(1 -x)+ l(1 -x)} c•- z (since ) 
x -+ 1 (x- 1) + son(x- 1) x * 1 

lim { (a+ 1) (1- x) }t+,fii 
x -+ 1 1 + (x- 1) + sin(x- 1) 
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. { S(a+l)(l- x)}l+l 
ltm 1 + (x- 1) 

x -t 1 t+sinx- 1 
l - 1 

- '(a+ 1) 
{ }

2 

2 
Now, { 1 + -~:',1)} 1 

= -
4 

{ 
2 - n.- t}Z 1 

1+ =-2 • 
1- a 1 

-
2
- = ± 2(1 - a=± l )a = o or a= 2 

Largest value .2 

Q55. Let•!<: 2 be an integer. Take •• distinct points on a circle and join each pair of points by a line segmenl Colour 
the line segment joining every pair of adjacent points by blue and the rest by red. Tr the nwnber of red and blue line 
segment':i are equal, then the veJue of •tt. is 
Sol. Draw Figure for cases n = 3, 4, 5 At 5 we will get the required condition 

Q56. Let a. b. c, be positive integers such that b/a is an integer. If a, b, c, are in geometric progression and the 
arithmetic mean of a~ b, c is b +2, Lhen the value of 
a2+a. I4/a+ 1 
is 
sol. a b care in G.P 

B ~ ar r is integer 

C = ar' 
Now 
A= ar + ar2 = 3 (ar b+ 2)(given) 
A+ ar + ar2 = 3 ar + 6 

A?-- 3 ar + (a- 6) 

H is quad ratio in r 

R = 2n± J4a2 .. 4 (a- 6)(a) 

2" 
2a+ ../4a.L 4a2 +z4a R : 1 +:= -'"'-'-"'-::-:-:.::....:..:..:.::: 

2a 

=1± /244 =1± ~ ~;;a \(;; 
For r to be integer 

~hould be integer 

Which is possible when a= 6 
42- H 

1 = 4. 
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Q57 . 
Lel.n..l <.f~4?.3<6~<.ns be positive integers such that..+:.t + '*1.1 +.n.3+ .n.. + .f:.s = 20 . Then the ro.unber of such distinct. 
arrangements(.n.,....., ,,,...,. ,.n.s) is 
Sol. Possible values of n1 to fulfi ll above conditions is 1 & 2 

Forn1 =2 
n, = 3 n, = 4 n4 = 5 n5 = &+ 

Is the only possib ility 

Forn1 = 1 
Possible cases 

Hence total 7distint 

n, 
1 
1 
1 
1 
1 
1 

n, 
2 
2 
2 
2 
2 
3 

n, n. 
3 5 
3 & 
3 4 
4 5 
4 & 
4 5 

n, 
9 

8 
10 
8 
7 arrangements 

7 

Q58 . Letf :11!. -II!. andg: 11!.-l!.beresptclivelygivenbyf(x) • x + I and9(x) • x2 + I.Defint h: Ill: -II!: by 

{

max 
h(x) = . 

mm 

(f(x),g(x)) if X< 0, 

(f(x),g(x)) if X> 0. 

The number ofpoinl.s at which l'(x) is not. differentiable is 

Sol.f(r\1 = )x) +I 
g(x) =x2 + 1 
So, clearly from graphh(n) isn" differentiable atx = -1 , 0, I 
4 AnS~Ner is 3 

Q59 . The slope of the tangent of the t\l've (y- x? = x(l + x'J2 at the poim(1,3) is 

Sol. . (y- x'J' = x (1 • x'J' 
Diffw.r.t x 

2(y-x') [:~ -s0] =x[2(Hx')2x) • (Hx'J' 

At(1, 3) 

2(3-11 [:- s] =1[2"2"2(1JI•(H1l'4[:: - s] =8>4=12 

= (J.y =8 
ax 

QOO . The value of 
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Is 

l •' Sol. f0 4x3 !-., (1 - x2)5}dx 
a• a a 
8•' (1 - x')' =a. a, (1- x')' 

= ~ (5 (1 - x')' (-2x)) 

= -10 [x4 (1 -x')'(-2x) + (1-x')') 
= -10(1 -x')' [-Sx' + (1-x')] 
= -10 (1 -x')' [1- 9x'] 

Now f
0

1 
4x3 (-10)(1 -x')' [1 - 9x'] dx 

-40 J; x3 (1 -x')' (1 - 9x') dx 
~etx• = t x-+ 0 t -+ 0 
2xdx = dt x-+ lt -+1 

xdx =" 
2 

Above becomes 

-20 J; t (1 -t)' (1- 9t) ~ 

-20 J; tt (1-t' - 3t + 31') (1 -9t) dt 

= -20 J;(1 - t3 - 3t2 + 3t3) (1- 9t) dt 

= -20 J0'ct - t4
- 3t2 t 3t3 - 9t2 t 9t5 + 27t4 - 27t4)dt 

= -20 f.'ft - 12t2 + 30t' - 2ar• + 9t5}dt 

= -20 ('' - 4t3 t 1St' - 23t' t 3t') 
2 2 s 2 

= -20 [(1/2-4+15/2-28/3+3/2)-[0)1 
=-190+192 
=2 
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