Ans.

JEE MAIN 2021

If the Boolean expression (p A q)® (p®q) is a tautology, then ® and ® are

respectively given by :
A~

3) v, >
(2)

17" March Shift II
SECTION - A

2) —,—

4) ~, v~

Sol. (prg) ™ (p—q)
(Ppra) 2 (~pva)
(~pv~a)v(~pva)
~pv(~qvqg)=Tautology
> 0> -

® = -

2. Let the tangent to the circle x? + y2 = 25 at the point R(3,4) meet x-axis and y-axis
at points P and Q, respectively. If r is the radius of the circle passing through the
origin O and having centre at the incentre of the triangle OPQ, then r? is equal to :

625 585
(1) 7y (2) 6
125 529
(3) 77 (4) 4
Ans. (1)

Sol. Given equation of circle
X2 + y2 =25
. Tangent equation at (3, 4)

T:3x+ 4y =25
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Incentre of AOPQ.

25 25 25 25

I= 4 3 3 4
25 25 125’25 25 125

374712 374 12

_(__ 625 625 \_(25 25
75+100+125'75+100+125 12'12

-+ Distance from origin to incentre is r.

L (25)2 (25 625

re=l—=|+ 75| =55

12 12 72
Therefore, the correct answer is (1)

Let a computer program generate only the digits 0 and 1 to form a string of binary

1
numbers with probability of occurrence of 0 at even places be > and probability of

1
occurrence of 0 at the odd place be 3" Then the probability that *'10’ is followed by

‘01’ is equal to :

1 1
S (2 5

1 1
(3) 9 (4) 3
(3)

P(0 at even place) = P(0 at odd place) =

1
2 4
1

WIN W=

P(1 at even place) = P(1 at odd place) =

2[
P(10 is followed by 01)
_(2111)[1112j
Tl oX=X=X—|+|=X=X=X=
3 2 3 2 2 3 2 3
1 1
= — 4+ —
18 18
1

9
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4, The number of solutions of the equation x + 2tanx = r in the interval [0, 2n] is :
(1)5 (2) 2
(3) 4 (4)3

Ans. (4)

Sol.

-7 _z 0 27
2
T,
X + 2tan x = > in [0, 2m]
TT
2tanx = —-X
2
TT
2tanx = — - X
2
T X
tanx = — - —
4 2
=tanxandy = x + L
Y= Y=5 7%
3 intersection points
.. 3 solutions
option (4)
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If the equation of plane passing through the mirror image of a point (2, 3, 1) with

1 - 2 -2 1- 1

respect to line X; = y1 3 = Z_+1 and containing the line X3 = 2y = ZJlr i
oX + By +vyz=24, thena+p+y is equal to :
(1) 21 (2) 19
(3) 18 (4) 20
(2)

A(2,3,1)

] x+1 y-3 zZ+2

= = ..(L
M: 2 1 - (M)

é(image)
Let point Mis (2L -1, A + 3, - A -2)
D.R.'s of AM lineare 2A -1-2, A+ 3 -3, -A-2-1

2\ - 3, A, -A -3

AM | line L:
L2 -3)+1 (V) -1(-2-3)=0
6h=3,h= = M= [o,Z,‘_5j

2 2 2
M is mid-point of A & B
M = A+B

2
B=2M-A
B=(-2, 4, -6)
17™ March | Shift II Page | 4
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Now we have to find equation of plane passing through B (-2, 4, -6) & also
containing the line

Xx-2 1-y z+1
3 =3 T 1 (1)

X-2 y-1 z+1

oB

/Lz
P

Point P on lineis (2, 1, -1)
N

b, of lineL2is 3, -2, 1

— - -

n || (b2 x PB)

b, =37 - 23 +k

PB =-471 +3j -5k

_) ~ n
n =7i +115 +k

- - - -
.. equation of planeis r .n = a.n

N
r.7i +115 + k) = (=271 + 45 - 6k).(71 + 113 + k)
X+ 11y +z=-14+44 -6

7X+ 11y +z=24

oa=7
B =11
y=1

o+ pP+y=19
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option (2)

_ _ _ ) (Z‘Si”[lDM' x#0 _
6. Consider the function f: R = R defined by f(x) = X . Then fis
0 , x=0

(1) monotonic on (0, o) only

(2) Not monotonic on (-, 0) and (0, o)

(3) monotonic on (-0, 0) only

(4) monotonic on (-o, 0) w (0, o)
Ans. (2)
Sol.

—(2—sinl)x , x<0
X

f(x) = 0 , x=0

[Z—Sinljx , x>0
X

—x(—coslj[—%l—(z—sinlj,x<O

X X X

x(—cosl)(—%j+(2—sinlj,x >0
X X X

—lcosl+sin1—2, x<0
X X X

f(x) =

lcosl—sinlJrz, x>0
X X X

Then f is not monotonic on (-o0, 0) and (0, ).
7. Let O be the origin. Let OP = xi +yj—k and 0Q =-i+2j+3xk, X, Y « R, x > 0, be

such that ‘@‘ =+20 and the vector OP is perpendicularto ©0Q. If OR=3i+2zj-7k, z

€ R, is coplanar with OP and OQ, then the value of x2+y?+2z? is equal to :

(1) 2 (2) 9
(3)1 (4) 7
Ans. (2)

Sol. OP=xi+yj-kOP_LOQ
@:—f+23+3xﬁ

P_Q>=(-l—X)?+(2—y)ﬁ+(3x+1)I2

PQ| = (-1-x)* +(2-y) +(3x + 1)’

..OP.0Q=0
17 March | Shift II X+ 2y - 3X pfe | 6
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V20 = (-1 %) + (2-y) + (3x + 1)
20=1+x2 +2X+4+y? -4y + 9% + 1+ 6x
20 =10x% +y? +8x+ 6 — 4y

20 =10x? + 4x% + 8x + 6 — 8x

14 = 14x2 = [x? = 1]
: y2=4x23

x=1lasx>0andy =2

X y -1
-1 2 3x|=0
3 z -7

1 2 -1

-1 2 3

3 z -7

1(-14 - 3z) - 2(7 -9) -1(-z - 6)
-14-3z+4+z+6=0

22= -4 [z=-2]

X2+ y2+272=9

8. Let L be a tangent line to the parabola y? = 4x - 20 at (6, 2). If L is also a tangent to
. x2 y2 .
the ellipse ?+F =1, then the value of b is equal to :
(1) 20 (2) 14
(3) 16 (4) 11
Ans. (2)
Sol. Parabolay? =4x - 20

Tangent at P(6, 2) will be

2y = 4[X+8)_ 20
V=435

2y = 2x + 12 - 20

2y = 2x - 8
y=x-4
X-y-4=0 (1)
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2 2

This is also tangent to ellipse X? +yF =1
Apply ¢ = a’m? + b?
(-4)2 = (2)(1) + b
b =14
Option (2)
9. Let f: R & R be defined as f(x) = e™*sinx. If F : [0,1] R— is a differentiable

1
function such that F(x) = I: f(t)dt, then the value of .[o (F'(x)+f(x))exdx lies in the

interval
(1) {3301331} 2) {3271329}
360360 360 360
(3) {331,334} (4) {3351336]
360 360 360" 360
Ans. (1)

Sol. F'(x) = f(x) by Leibnitz theorem

1 1
I(F'(x) + f(x)) e dx =sz(x) eX dx
0 0

1
1=j2sinxdx
0

I=2(1-cos1)

2 4 6
={1_[1_1_+1__1_+...j}
21 41 6!

=2 1_[1_l+ij <2(1-cosl)<?2 1_[1_1+L_Lj
2 24 2 24 720

330 331
ﬁ< 2(1 - COS 1) <%
@< I <E
360 360

(1) is correct
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If x, y, z are in arithmetic progression with common difference d, x # 3d, and the

3 4\/5 X
determinant of the matrix |4 52 y | is zero, then the value of k? is :
5 k z
(1) 6 (2) 36
(3) 72 (4) 12
(3)
3 42 x
4 502 y|=0
5 k z
Ri - R1 + R3 - 2R2
0 42-k-1042 0
4 5v2 yi=0 { 2y =x+ 2z}

5 k z

= (k-642)(4z-5y) =0
k =642 or 4z = 5y (Not possible *+ X, y, z in A.P.)
So, k? =72
. Option (3)
0 [sin2nx] -

If the integral I Wd ae™t 1 pe 24 Y, where a,B,y are integers and [x]

denotes the greatest integer less than or equal to x, then the value of a+B+vy is

equal to :

(1) 20 (2)0
(3) 25 (4) 10
(2)

Given integral

T
:

= 10 jo.dx+
0

1 .
I [smznxj = 10{—[sm{3}nxj dx (using property of definite in.)
5 e

_—1dx
X

I
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_X 1 _1
= _10{e—1} :10|:e_1_e A:|
Y
_1
= 10e! -10e %
comparing with the given relation,
a=10,p=-10,y=0
a+p +y=0.
therefore, the correct answer is (2).

12. Let y = y(x) be the solution of the differential equation

cosx(3sinx + cosx + 3) dy = (1+y sinx(3sinx + cosx + 3))dx, 0<x< , ¥(0) = 0.

r
2
Then, y (%J is equal to :

(1) 2log, [@J ) 21096[657}
(3) 2log, {354'8} (4) 2log, 66*9]
Ans. (1)

Sol. cosx(3sinx+cosx+ 3)dy = (1 +ysinx (3sinx+ cosx + 3))dx ...(1)

(3 sin x + cos x + 3) (cos x dy — y sin x dx) = dx

dx
d(y. = -
.[(ycosx) 3sinx +cosx +3
y COS X = 1
X 2 X
2+tan> 1-tan“ =
3 2X + )2( +3
1+tan’ 2 1+tan®* 2
ey ey
seczg
ycosx=I ” T X
6tan= +1-tan“ = +3+3tan“ =
2 2 2
sec? X 1 cec® X ax
ycosx=J. 2 =J. 2 2

2tan’ X 1 6tan> + 4 tan> X +3tan2X 42
27" 27 g 2o T
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tan5+1

ycosx=In|—2 | +¢
X
tan= +2
2

Putx=0&y =20

c=—|n[%]=|n(2)

y(%j=2ln

5+\/§

11

1+\/§

=N 4 n2
14243

=2In +1In2

2«/§+10

=2
11

tan (n cos? e)

13. The value of the limit lim — —— is equal to :
6->0 sm(Znsm e)

1 1
1) -= 2) - =
(1) > (2) 2

1

(3)0 (4) 2

Ans. (1)

Sol. Given,
tan(n cos? e)
lim

00 gjn (Zn sin’ 6)

_ tan(7r—7tsin2 6)
= lim — — ( cos® 6 =1 -sin? e)
6-0 sm(Znsm 9)
—tan(nsin2 e)
= Iim—2
6-0 sin(2nsin 9)
1 (tan(nsin’ 0) 2nsin® 0 1
nsin® 0 sin(2x sin’ 0)

Therefore, the correct answer is (1).

(- tan(n-0)=-tano)

= lim -

0—-0 2 B 2

14. If the curve y = y(x) is the solution of the different equation

17™ March | Shift II
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2(x2 + x5/4)dy - y(x + x1/4)dx - 2x%/%dx , x > 0 which passes through the point

(1,1—%Ioge 2), then the value of y(16) is equal to :

31 8 31 8
1) [2=-2 2 2=, 2
( )(3 3Ioge3j ( )4[3+3Ioge3j
31 8 31 8
(3) (?+§Ioge 3] (4) 4(?—?096 3)
Ans. (4)
Sol. 4dy_Y x>/

dx  2x X5/4()(3/4 +1)

x%/% x1/2

X2 = [ XX T
Y -[ x4 (x3* +1) dx

x1/2
———dx
J (/%4 1)

X = t* = dx = 4t3dt

I t2.4t3dt
3 +1)

J-tz(t3+ 1-1)
3 +1)

t2

4| t>dt -4 dt
j J.t3 +1

43 4

?—§|n(t3+1)+c

34 4
yx /2 =—4X3 -3 In(x¥* + 1) + C

4 4 4
1-—=loge 2==-=10ge 2 +
og 373 og C

3
1
= C= —§
y =%x5/4—§\/§ln(x3/4+ 1) —g

17™ March | Shift II
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Ans.

Sol.
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y(16) =g>< 32 —%x 4In9 —%

_124 32 . _ (31 8
=3 3In3—4(?—§ln3j

Let S1, S2 and Ss be three sets defined as
S, ={ZeC:|Z—1|Sx/§}
S,={zeC:Re((1-)z) =1}
S;={zeC:Im(z) <1}

Then the set S, NS, NS,

(1) has infinitely many elements
(3) has exactly three elements

(1)

rd

(2) has exactly two elements

(4) is a singleton

S1NS2MS3
y=1
%
ol (1,0
(x - 1)2 + yzez/
Xx+y=1
v
Let,z=x + iy
Si=(x-1)2+y?<?2 ..(1)
S2=x+y2>1 ...(2)
S3=y<1 ...(3)

17™ March | Shift II
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= S1 N S2 N S3 has infinitely many elements.

16. If the sides AB, BC, and CA of a triangle ABC have, 3, 5 and 6 interior points
respectively, then the total number of triangles that can be constructed using these
points as vertices, is equal to:

(1) 360 (2) 240

(3) 333 (4) 364
Ans. (3)
Sol.

A
6
3
B —e— C
5

Total number of triangles

= 3C1 x °C1 x °Cy

+ 3C1 x °C2 + °C1 x 3C2

+ 3C1 x 8C2 + 8C1 x 3C2

+ >C1 X 8C2 + °Ci x °C2
=90+30+15+45+ 18+ 75+ 60
= 333

17. The value of
lim [r]+[2r];...+[nr] ,

X—00 n

Where r is a non-zero real humber and [r] denotes the greatest integer less than or
equal tor, is equal to :

17™ March | Shift II Page | 14
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(1) 0 (2)r
r (4) 2r
(3) >
Ans. (3)

Sol. We know that
r<fr] < r+1
and 2r<[2r]<2r+1
3r<[3r] <3r+1

nr<[nrl]<nr+1

r+2r+..... + nr
< [r] + [2r] + ..... + [nr] < (r+2r+..... +nr)+n
n(n+1) n(n+1)
5> 7 SO+ 4. +[nr] < 5, N
n2 a n2 n2
Now,
n—ow 2_n2 2
n(n+1)r
_ TH] r
and ||m—2:_
n—ow n 2

So, by Sandwich Theorem, we can conclude that
lim [r]+[2r]+..... +[nr] _r
Nn—oo n 2

6
18. The value of Z:(GCr . 6C6_r) is equal to :
r-0

(1) 1124 (2) 924
(3) 1324 (4) 1024
Ans. (2)

6
Sol. Y °C°Cq,
r=0

=6C0.%Ce + 6C1.5Cs + ....... + ©C6.5Co
Now,

(1 + x)® (1 + x)®= (°Co + ®Cix + C2x? + .... + %Cex®) (°Co + ®Cix + Cox2 + .... +
6Cex®)

Comparing coefficient of x® both sides

17™ March | Shift II Page | 15
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6Co.5C6 + 6C1 +6Cs + ..... + 6C6.5Co= 12Cs¢

= 924
Therefore, the correct answer is (2).
19. Two tangents are drawn from a point P to the circle x> + y2 - 2x — 4y + 4 = 0, such

that the angle between these tangents is tan! [%J , where tan™! (%j €(0,n). If the

centre of the circle is denoted by C and these tangents touch the circle at points A
and B, then the ratio of the areas of APAB and ACAB is :
(1)11: 4 (2)9: 4
3)2:1 4)3:1
Ans. (2)
Sol.

0/2

&Iw
W

= tan =— and cos

N|D
w
N|D

_3 sin
_3 =

o
2

In ACAP,

17™ March | Shift II Page | 16
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3
AP ==
= 2
0 AM 0 PM
In AAPM in—="—, COS—=-——
" v NS = AP 2~ AP
3 9
= AM =_—_ = PM =—
J13 2\13
6
AB = —
J13
1
Area ofAPAB=ExABxPM
2 13 213 26

0
Now, =900 - —,
ow, ¢ >

In ACAM,
cos —@
*=ca

= CM = 1.cos[E_QJ
2 2

EX
2 13

= 1.sin

Area of ACAB = % x AB x CM

1 6 2 6

= — X — X — =
2 iz yi3 13

Area of APAB _27/26 _9
Area of ACAB 6/13 4

Therefore, the correct answer is (2).

Aliter
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L
0/2 ( b
L
RL3 LR3
Area of APAB = ——— and Area of ACAB = —
R* +L R*+L
RL3
R ;12 (LY
Therefore, required ratio = *+L - | =
LR3 R
R? +L
0 2 cos’ 0
= cot? = = 2
2sin? L
2
~1+cos6
1-coso
1+i
_ 13
1_°2
13
_9
4

20. The number of solutions of the equation sin™?! [xz + %} +cos! [xz - %} =x2, for

x e[-1,1], and [X] denotes the greatest integer less than or equal to x, is :

(1) 0 (2) 2
(3)4 (4) Infinite
Ans. (1)
Sol. There are three cases possible for xe[-1, 1]
Case I: xc {—1,— %]

17™ March | Shift II Page | 18
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. sin(0)+cos™! (-1) = x?

x = +J/t = (Reject)

= O0+n=x

=
Case III : xc [ ]

.. sin"'(0)+cos™(0) =
= x2 =1 = x=x+Jr (Reject)
-. No solution. There, the correct answer is (1)

SECTION - B
1. Let the coefficients of third, fourth and fifth terms in the expansion of

n
a
[x+—2j ,X#0, be in the ration 12:8:3. Then the term independent of x in the
X

expansion, is equal to .........

Ans. (4)
.
+( a
Sol. T, = I']crxn r(_zj
X
C aan -3r
T, = "6@x"™®, T, ="ca’x""?
T5 - nc4a4xn—12
i coefficientof T;  "c,.@® 3 3
oW Coefficient of T, c,a® a(n-2) 2
> an-2)=2 ... (i)
coefficient of T, "c;a® 4 8
coefficient of T;  "c,.a* a(n-3) 3
= a(n- 3) = % ......... (ii)
. " 1
by (i) and (i) n =6, a = >
for term independent of *x’
n 6
- = = = — = = —=2
n-3r=0 r 3 r 3
1Y o 15
3 2(2J 2 3.75
17™ March | Shift II Page | 19
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2. Let A = [a 2} and B Lﬂ " {8} such that AB = B and a + d = 2021, then the value
C
of ad-bc is equal to ................ .
Ans. (2020)
Sol. A= [a b}, B = [“}
c d B
AB =

aa+bB _ o 3 a(l'f‘bB:(X, ....(1)
ca+dp| [B and ca+dB =8 ....(2)
oc(a—l):—bB and Ca:B(l—d)

a_ -b & :l—d
B a-1 C
I
“a-1 C
-bc=(a-1)(1-d)
-bc=a-ad-1+d
ad-bc=a+d-1
= 2021-1

= 2020

O ™|

3. Let f: [-1,1] » R be defined as f(x) = ax?+bx+c for all xe[-1, 1], where a, b, c € R
1
such that f(-1) = 2, f'(-1) = 1 and for x <[-1, 1] the maximum value of f”’ (x) is >

If A(lx) < O, xe[-1, 1], then the least value of O is equal to ............... .
Ans. (5)
Sol. f(x) =ax?+ bx+c

f'(x) = 2ax + b,

f'(x) = 2a

ven f'(—1) = L _1

leenf(l)—2 :>a—4
3

f(-1)=1 =>b-2a=1 :>b=§

f(-1)=a-b+c=2 :>c=§

Now f(x) = % (x2 + 6x + 13), xe[-1, 1]
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Ans.

Sol.
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FO) =7 (2x+6)=0  =x=-3¢[-1, 1]
f(1) =5, f(-1) = 2

f(x) < 5

SO dminimum = 5

e
Let I, = L x? (Iog|x|)n dx, where n eN. If (20)1,, = al, + pIg, for natural numbers

o and B, then a—p equal to .....c.cceveeeee .

(1)

In= .[xlg (énx)n dx
1

20

20[° ¢ n-1 20
:(énx)n.x I In(m))(() X dx
11

e?® n
=55 ~20 1)

201, =e®-nl ,
201, = (€% - 101, (1)

201, = ¥ - 9L e (2)

201, =101, + 9l
a=10,p=9 = a-p=1

Let f: [-3, 1]» R be given as
min{(x+6),x2}, -3,<x<0
- max{«/;,xz}, 0<x<1.

If the area bounded by y = f(x) and x-axis is A, then the value of 6A is equal to
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XZ
Vx
4
3
-6
=3-2 5 il
-2 0 1
Area is J'(x+6)dx + Ixzdx + j«&dx:A
-3 -2 0
0 1
-2 {ﬁ} ¥ FXW}
2 3, 3 o
- 7,8,2_4d
2 3 3 6
So, 6A = 41
6. Let X be a vector in the plane containing vectors a-27-j+k and b=1+2j-k. If the

176

vector X is perpendicular to (3?+2§—|2) and its projection on & is = then the

-2 .
value of X" is equal to .ccoovvvvvvveeeen. .

Ans. (486)
Sol. Let, x = k(a+1b)

I. x is perpendicularto 37 +2j-k

K{(2+ )3+ (2L -1)2 + (1 - A)(-1) = 0

-~ 8.+3=0
L3
"8

II. Also projection of x on a is therefore

xa _17\6
al 2

5!
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k{(é + 7»5).5} _176

J6 2
- K 3)-5
8 2
51
=——x8
= k 51
k=28

=137 -14j+11k
| x |2 =169 + 196 + 121 = 486

7. Consider a set of 3n numbers having variance 4. In this set, the mean of first 2n
numbers is 6 and the mean of the remaining n numbers is 3. A new set is
constructed by adding 1 into each of first 2n numbers, and subtracting 1 from each
of the remaining n numbers. If the variance of the new set is k, then 9k is equal to

Ans. (68)
Sol. Let first 2n observations ae xi, X2 ............ , X2no
and last n observations are y1, y2 ............ ; Yn
Now, ZX‘ -6, &:3
2n n

= ZXi=12n ’ Zyi=3n %ZEZS
NOW, M_52:4

3n
= Y'x?+Y y?=29x3n=87n

Z(Xi+1)+Z(Yi‘1):15n+2n—n:16

Now, mean is =
3 3n 3

> (% +:)2 £ (v -1y _(EJZ
3n 3
_ Zx,z +Z:yi2 +2<in _ZYI)J“?’n —(EJZ

Now, variance is

3n 3

87n+2(9n)+3n {16j2

3n 3
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2
29+6+1—(§]

_ 324-256 _68 _
a 9 9

= |9 =68

Therefore, the correct answer is 68.

k

8. If 1, log10(4*-2) and Ioglo(4X +?) are in arithmetic progression for a real humber
2 [x - lj x-1 x°
2
x, then the value of the determinant 1 0 X | is equal to :
X 1 0
Ans. (2)

Sol. 1, Log;s(4*-2), Logy, (4x N %) in AP.

2. Log;s (4 -2) = 1 + Log,, [4x +§j

Log,o (4" - 2)2 =logyg [10.(4X + %D

4 -2) = 10.(4* +§J
5

(

(4X)2 +4-4.4%=10.4% +36
(4X)2 -14.4-32=0

(4°) +2.4%-16.4-32-0
4 (4 +2)-16.(4"+2)=0

(4% +2)(4*-16)=0

4 =-2 4* =16
rejected X =2
20x-1/2) x-1 x?
Therefore 1 0 x
X 1 0
31 4
=1 0 2
2 10

=3(-2)-1(0-4)+4(1-0)
=-6+4+4
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9. Let P be an arbitrary point having sum of the squares of the distances from the
planesx +y+z=0,/x-nz=0and x -2y + z = 0, equal to 9. If the locus of the
point P is x2 + y2 +z2 = 9, then the value of /-n is equal to ................ .

Ans. (0)

Sol. Let pointPis (a, B, 7)

2 2 2
[a"'ﬁ""}’] +(€a—ny} +£a_2B+Yj —9
NI R W e B W

(X +y +2)° 4+ (in-nz)* (x-2y+z)* —9

Locus is
3 0%+ n? 6
1 2 1 n? 1 m
X2 | ot5—— | +y?+2? | c+5— | +2zx | = - -9=0
[2 €2+n2] Y (2 ,€2+n2J (2 €2+n2j

Since its given that x2 + y2 + 22 =9
After solving ¢/ = n,
then/-n=20

(2n—1)n

10. Let tana , tanp and tany ; o, B,y # ,n e N be the slopes of three line

segment OA, OB and OC, respectively, where O is origin. If circumcentre of AABC
coincides with origin and its orthocentre lies on y-aixs, then the value of

€0s 3a. + €OS 3B + coSs 3y
[ COS . COSPBCOSy
Ans. (144)
Sol. Since orthocentre and circumcentre both lies on y-axis
= Centroid also lies on y-axis
= 2cosa=0
cosa + cosp + cosy =0

2
] is equal to

=5 COS> 0.+ COS’ P + COS’ y = 3OS 0. COS P COS ¥

_ €0S 3o + €Oos 3f + cos 3y
"~ cOSaCOSPCoSy

_ 4(cos® o+ cos® B +cos’ y) - 3(cosa + COSB + COS 7) _ 12
COS a. COS 3 cosy

2
then, cos 3a + €cOos 3B + cos 3y - 144
COS o COS P cosy
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