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1. (d) Given |4| = 5, |B| = 7

| 2 B(adj(3 A)| = |2 Bl[adj(3 A) |

We know that [adjA| = |A|*~* and [KA| = k"[A|
= 2°| BII3 AI*~* = 8| B|(3%| AD?

=8| BI3°| A|?=8 ! ><36( ! )2—8x1—1
Bl - 729 22/ T8
2. (b)Sincethatiz® +z2 —z+i=0putz =i
i*+i?—i+i=0=>1-1-i+i=0
Satisfied then, (|z| + 1)? = [|i| + 1]*> = 4
3. (d) Number of four digit numbers begins with 1 .
= 3 X 2 X 1 = 6 and repeatation of digit = g =2
Digit total for each place = (0 + 4 + 5) X 2 = 18 Total of all four-digit numbers beginning with 1
=1x6x1000+ 18 x 100 + 18 x 10 + 18 = 7998
Number of four-digit numbers begins with 4 .
6
= 3 X 2 X 1 = 6 and repeatation of digit = 3= 2
Digit total for each place= (0+1+5) X2 =12
Total of all four-digit numbers beginning with 4 .
=4x6x1000+12x 100+ 12 x 10+ 12 = 25332
Number of four-digit numbers begins with 5

6
= 3 X 2 X 1 = 6 and repetition of digit = 3= 2

Digit total for each place = (0 + 1 + 4) X 2 = 10 Total of all four-digit numbers beginning with 5
=6x5x1000+10x100+10x 10+ 10 = 31110
Required sum = 7998 + 25332 + 31110 = 64440.

4. (a) Considering that —x, y and z are the cube roots of unity
2

2

Assumex =1l,y=wand z = w
So,xy+yz+zx =w+w+w
=w+1+w?=0-w3=1)
5. (c¢) Given,

Aan's Wile

|

(M) ®) (”\' | '/“\.

\J/ & \&/ Nk
According to question,
Case-1 0 3 3 0- 3Cyx *C3x *C3x 3Cy=16
Case2 3 0 0 3- 3C3x *Cyx *Cyx 3C3=1
Case-3 1 2 2 1- 3C;x *C,x *C,x 3C, =324

2 1

114

Case-4 1 2-3C,x *C;x *C; x 3C, =—

6. (a)

A,
/N

£\
f‘ \.\

¥ A

I S S SR

Required number of triangles

= 120, — (3C3 + *C3 + 5C3) =220 — (1 + 4+ 10) = 205
7. (a) Given,log,a=p = a = bP

also, log, ¢ = 2p = ¢ = d??

also, logre = 3p = e = f3P

Now, (ace )1/P = (bPd?Pf3P)1/P = pd?f3
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8. (c) As irrational roots occurs in pair and —/2 and v/3 are roots of the given equation. So, V2 and —v/3 are also
roots of the given equation.
Thus, x* + azx3 + a,x? + a;x + a,
= (x +V2)(x — V2)(x — V3)(x +V3)
=x?-2)(x*-3)=x*-5x2+6

On comparing az = 0,a, = =5,a; =0anda, =6
9. (o)
Consider z; = x; + iy, and z, = x5 + iy,
Al + Zy
Now, =1=|z; + 73| = |21 — 2|
Z1— 2

= (g +x2) +i(yy + ¥l = [(xg — x2) + iy, — y2)I
= +x2)2+ (0 +y2)2 = (g —x2)2 + (y1 — ¥2)?
= xZ +x2 4+ 2%, +y1 2+ Y2+ 2y1y, = x2 + x% —

2x1%, + y1 2+ ¥5 — 201y,

= X1 + Y1y, = O_.....(i) :
Zy _ X%t (X2 T W2 _ (x123 + ¥1Y2) + i1 %2 — X1Y2)

Z, Xy +iy; X — iy, x5 +y, 2
i(Y1x, — x z
—0+ (1 22 21}’2) Re(—1>=0
xX; T2 Zy
z
Required answer Re (Z—l) +1=1
2

10. (b) Given, 26! = n8¥ = n23K maximum power of 2

26 26 26 26
-5+ 5]+ [l + 5 =13 +6+3+1=23
As power of 2 is multiple of 3
So, maximum value of 3k = 21
k=7
11. (b)
(A) We know that adj(AB) = (adjB) - (adjA) Hence, statement A is not correct.
(B) We know that AB # BA
= adj(AB) # adj(BA)
Hence, statement B is not correct.
(C) We know that A - adjA = |A]l
(AB) adj (AB) — |AB|I,
= |AB|I,, — |AB|I,, = Null matrix
Hence, statement C is correct.
12. (d) As, adj AT = (AdjA)T = A(adjAT) = A(AdjA)T
Statement A is correct
We know that, If A™ = A then A is identify matrix.
~ Statements B and C are correct
Hence, all statement are correct.
13. (b) All even digit are 0,2,4,6,8

Cwviee— 4 el 3 T
~ Total required numbers =4 X 5 X 5 x 5 =500
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Given, (z — 100)3 + 1000 = 0 = (z — 1)3 = (-10)3
» z—100 = —10(w, w? 1) ~ z— 100 = =10 = z = 90
z—100=—-10w =z =100 - 10w
z—100 = —10w? = z = 100 — 10w?
A+D*+ A -D*=[1+D?)*+[(1-D)?)?
15.(d) =(1-1+2)%+(1—-1-20)?%=(20)?+ (—20)?
=4i*+4i*=—-4—-4=-8
16. (a) All the diagonal elements of skew-symmetric matrix are zero.
Hence, statements 1 and 2 are correct we know that if AAT = [ then A is called orthogonal matrix.
But AAT = A(—A) = —A?[ AT = —A]
Hence, Statement C is not correct.
17. (d) We know that a number is divisible by 4 if its last 2 digits is divisible by 4 .
Total number divisible by 4
=00021x2%x3x1=1%x2Xx3%x1=6
2120 — (23)40 — 84-0 — (1 + 7)40
=14 *0C, 7+ 70C,7%2 + -+ ... #0C,, 7%
=1+ 7[*0C; + *0C,7 + -+ ..... 40C4y7%%]
= Remainder = 1 [using division algorithm]
19. (¢) Given,
c94) (€093 C(10,n —2)
C(11,6) C(11,5) C(12,n) =0
cim,7) C(m,6) C(m+1,n+1)
Applying C3 - C; +C; — C3
c04) (€03 €(10,4) — C(10,n—2)
c(11,6) C(11,5) C(12,6) — (12,n) =0
Cm,7) C(m6) Cm+17)—C(m+1,n+1)
Since determinant value is zero.
~C3=0
Son—2=4=n=6
20. (b) Consider

14. (b)

18. (a)

cosC sinB 0
tan A 0 sinB
0 tan(B+ C) cosC
Expanding along C;

= cos C(—sinB - tan(B + C)) — tan A(sin Bcos C)
sin(B+C) sin4
cos(B+C) cosA
sin(B + C) - cos A + sin Acos(B + C)
cosA - cos(B + C)
sin(A+ B+ ()
cosA-cos(B+ ()
—sin Bcos Csin(m)
" cosA-cos(B+C)
21. (d) Possible order of matrices with 4 entries
1x42x%x24x%x1
~ Total number of matrices =4 X 4 X4 x4 X3 =768
22. (a)

= —sinB - cosC[

= —sinB - cosC[

= —sin Bcos C
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0 = x|

1s one-one and onto

g(x) = cos(mx) is not one-one as any horizontal line passes g(x) twice.
Given xRy = [x + y| < 2in (—1,1)

for reflexive

[x + x| <2=|x| <1true = R isreflexive
for symmetric

LetxRy = |x+y| <2

= |y +x| <2 = yRx = R is symmetric

for transitive +~ —-1<x <1
Let|x+y|<2and|y+2| <2

then |x + z| < 2

= R is transitive.

24. (a) (AUB)—{(A—B)U(B—-A)U(AnB}

From the venn diagram
(A-B)U(B—AUMANB)=AUB

23. (d)

e

_-'|I : - -ﬁ
v-;- L - b
M _.1.,\.'-\;:,-
= (AUB)—(AUB) = ¢(Null set)
25. (a)

a’>  bsinA csinA

bsin A 1 cos A

csinA cosA 1
Expanding along R,
= a?(1 — cos? A) — bsin A(bsin A — ccos Asin A) + csin A
(bsinA - cosA — csinA4)
= a?sin® A — b?sin? A + bcsin? A - cos A + bcsin® A - cos A
—c?sin? A
= a?sin® A — b?sin? A — c¢?sin? A + 2bcsin? A - cos A
= sin? A(a? — b%? — ¢? + 2bccosA) =sin?Ax0=0

26. (a) Given,a,b,careinAP=>2b=a+c....(i)
also, b,c,d are in G.P = c? = bd.....(ii)

also, ¢, d, earein HP = % = %+§ .....(1i1)
from (i) and (ii)
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2= (a+ad=>=2F 0 T2 T o i)
c“=(a+c 7= 2 c = Cromlu
1 a )

—=—2=>C = qae

e ¢

So, a, ¢, e are in G.P.

27. (b)

Given, log4(x — 1) = log,(x — 3)
1
= Elogz(x —1) =log,(x—3)

= log,(x — 1) = log,(x — 3)?

> x—-1=x2-6x+9=>x*—-7x+10=0

= x?-5x—2x+10=0=>(x—-5)(x—-2)=0
x=25butx—3>0=>x>3

= x = 5 only solution

28. (d)
. X y
Given, logy (;) + logy, (;) =k
= logyx —logyy + logyy —logyx =k
08xy +1 -1 [ logaa = 1]
Letlogy,y =t

1
- 2—t—F=k:>2t—t2—1=kt$t2+(k—2)t+1=0

For solution D = b%? — 4ac = 0
(k—2)2-4>0=>(k—2)?=24=>k—2>20rk—2<-2
k=40ork<0=k=#1
29. (¢) Given

sin20 —cos26 0
cos260 sin260 O

0 0 1
We know that if |A| = 41 then A is orthogonal matrix So A~! = AT and A~ = adjA

30. (a)

-5
(1—x%)20 (— (xl—z + x% — 2))

- (x- 1)‘“’

X
= —(1 = x2)20(x2 — 1)710. 10 — _ (] — x2)10. 410
General term Ty, ; = — 10¢,.(1)1077 (—x2)10-7 . 10
— (_1)11—r . 10Crx30—2r
v 30-2r=10=>r =10
So, coefficient x10 = (=1)1°C;, = —1.
31. (b) Given,

A= =1

n n-3 1 ’ 5
Ty = T34, = "C3(mx) (;) = 2

5
nc3( m)n—SXn—é — EX0

On comparingn —6=0=>n==6
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5

and °C3 m3 =3
654 , 5 . 1 1
= — = - = - = —
32 M TZT M TgT Ty

s mn=6 X > =3
32. (d) Since a, b, c are in G.P = b? = ac
Now, for equal ax? + bx + ¢ = 0
D = b? —4ac = ac — 4ac = —3ac <0
~ Roots are imaginary
Leta=2,b=4,c=8

—2++v4—-16
-'-x2+2x+4=0:>x:f:_1i\/§
-1+V/3 w 1

Ratio of roots =—F=—=—
—-1-+vV3 1)
~1+v3)(-1-+3
Productofrootsz( 5 ) ( 5 )><4=a).a)2.4
b2
S f(x)=x*+mx+n€lLVxeEI
33. (0) f(0)=04+0+nel=>xel

f()=I+m+n€l= m+nel
> mel(~n€el

So, both m and n are integer.

34. (a) Given,

(x + y)2n+1 . (x _ y)2n+1 — (xz _ y2)2x+1

Middle term 2n2+2' 2n2+4 = (x+ 1™ term, (n + 2)" term

Tosr =20+ 1¢, ()M GA"
Tosz =20+ 1, (" ()

2n+1Cn(x2)n+1(y2)n = 2n+1Cn+1(x2)n(y2)n+1
G, xPy2 2n+ 1)l nl(n+ 1) y?
2"+126n+1 Coxntzy2n T (n 4+ 1)Inl 2n+ 1) x2
= y—z =1
X
35. (¢) Given, n(A) = 5 and n(B) = 2
Number of onto function from A to B = 2° — 2C;(2 — 1)°> = 32 — 2 = 30.

36. (d)
V3 1 >

21—+ 10° — 5sin 10°
v3cos10° — sin 10° 3 < 2 o8 2sm

sin 25° - cos 25° %(25in25° - c0s 25°)
_ 4-sin(60° —10°)  4sin50°
- sin 50° ~ sin50°

37. (¢)
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in9° 9° \/§<1 in9° ! 9°)
Sin — COS = —SIin — —CO0S
V2 V2

= /2sin(45° — 9°) = V/2sin 36°
V5+1
=21 — cos? 36° [ cos 36° = ]

4
V5 +1
=\/§\/1—< )2
4
\/_\/10 2v5 _ J5 -5
B 4 2
38. (d) Given
sin® A 4 sin® B + sin® C = 3sinA - sinB - sinC

= sinA +sinB +sinC =0
> ak+kb+kc=0=>a+b+c=0

a b c a+b+4+c b c
b c =|b+c+a c a|(ApplyingC; = C; +C,+C3)
c a b c+a+b a b
0 b c
=10 ¢ al=0
0 a b
39. (c)
T
Givencos ™ 'x =sin"1x = 5= sin"1x =sin"1x
:ZSin_lx—E:>sin_1x—E
) 4
T 1
oy = T _
X = sm4 \/_

Given, (sin@ — cos 8)? = 2
2. b) > sin? + cos? 6 — 2sin@ - cos O = 2
) = sin260 = —1
= Two solution possible in (—m, )

A+B A-B
cosA+cosB _ 2€0S——COS(——

cos(A_B) N cos( : )
4l (0 _ 2cos( ) = 2cos (ﬂ —) = ZSing
= 2sin30° = 2 ><—=

42. (c) J15 + cot? (% — 2c0t 1 3)

Consider, 2cot™1 3 = 2tan!

W=

2 9
= tan™! (— X —) =tan"!—
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So, \/15 + cot? (tan_1 1—tan? —)

4
1- §)
= (15 + cot?| tan~? g
1+3

= \/15 + cot? (tan‘1 ;) = /15 + cot2(cot™1 7)
=V15+49=8

43. (b) sin10° - sin50° 4+ sin 50° - sin 250° + sin 250 - sin 10°
= %(cos 40° — cos 60° + cos 200° — cos 300° + cos 240°
—c0s 260°)
= %[cos 40° — % + cos(180 + 20)° — cos(360 — 60)° +
cos(180 + 60)° — cos(180 + 80)°]

1 1
= > [cos 40° — 5~ cos 20° — cos 60° — cos 60° + cos 80°]

=4 40° 20° + cos 80° t 1.1

=5 |cos 40" — cos cos =55
I 3

=3 —2sin 30° - sin 10° 4 cos(90° — 10°) — E]

1 - in10° + sin10° 3] 3

=3 i sim Sin 1

-1(2) _¢ap-1 a;b)
tan (b) tan (a+b

4.0  =tan*(2)—tan~! < ! )

a
1431

=tan~! % — tan™! % +tan"!1 =tan"1(1) = g

45. (d) For real roots, discriminant = 0
= (cosB)?> —4sinB(cosB—1) =0
(cos B)? + 4sin B(1 —cosB) =0
As —1 < cosB < 1andsinB > 0 for B[—0, 7]
So, it is only possible when 1 — cosB > 0
cos2 A+ cos2 B+ cos 2C [ cos 2x = 1 — 2sin?x]
=1-—2sin? A+1—2sin? B+ 1 — 2sin?C
=3 — 2(sin? A + sin? B + sin?C)

16 63

46. () ! ,
=3-2 ((—) + (—) + 0) [ since, 162 + 632 = 652

65 65
= [2B=90"]=3-2=1.
47. (b)
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Givena + f = T tan(a + f) = tan—

4

tana + tan 8 I8 T

:tan(n+—) = tan—

1—tana-tanpf 4 4
tana + tan

1—tana-tanf
tana +tanf +tana - tana =1

Also, f(0) = ——
so, () 1+tanf
f f(p) = ! X !
so, () (ﬁ)_1+tana 1+tanp
1 1 1

=1+tana+tanﬁ+tana-tan,8=1+1=§
tana +tanff = 6

tana,tanf = 8

_ tanattanf 6 _ 6
48. (b) tan(a t ﬁ) - 1-tana-tanf T 1-8° -7
cos(2a + 2p) = cos2(a + B)
_1-tan®(a+p) _ 1—% _ 13

" 1+tan?(a+B) 1+% " 85
tan(90 — 65)° + 2 — 2tan 40° — tan 25°
= cot25° — tan 25° — 2tan 40° + 2

__ cos?25-sin? 25

49. () = ginzscoszs | ran40’+2
= ZC.OS 0 _ 2tan40° + 2
sin50°
= 2cot50° — 2tan40° 4+ 2 = 2tan40° — 2tan40° + 2 = 2
50. (a)

1. cot Acot BcotC >0
*. cotA > 0,cot B> 0,cotC>0

0<A<Z 0<B<So<C<Z
- 2’ 2’ 2

~ A ABC is an acute angled triangle.

Hence, statement A is correct.

2.tanAtanBtanC > 0

If A ABC is obtuse angled triangle then two of tan 4, tan
B,tanC< 0

= Two of angles are obtuse but it in not possible

Hence, statement B is not correct.

51.(a) x> +y?+2x+6y+1=0

To obtain the center (a, b) and the radius ¢ of a circle equation, rewrite it as (x — h)? + (y — k)? = r?, where (h, k)

is the circle's center and r is its radius.
Consider, x> + y2 +2x+ 6y + 1 =0
To obtain the equation in the desired form use completing the square
x?+2x+1)—-1+F2+6y+9)—-9+1=0
=>x+1)2+@F+3)*=9
= x— (D) + G- (=3)*=03)°
Center of the circle is (—1, —3) and radius is 3 .
~a=-1,b=—-3andc=3
cat+bi+ct=(-1)2+(-3)2+(3)?%*=14+9+9=19

52. (a) Given: Equation of sphere x? + y? + z2 + 2ux + 2vy +2wz — 1 = 0 with AB as its diameter and A =

(1,—-1,2) and B = (2,1, —1) So, C will be midpoint of AB .
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(1+2 1-1 —1+2)_<3 . 1)

2 02 2 ) \2'72
Since centre of the sphere is (—u, —v, —w)
On comparing we get

u=—,v=0w=—

2 2
Hence,u+v+w=_73+0—%:_74’=_2
53. (d)

Yo

x = 5 represents a line parallel to y-axis so there are infinite points on X y - plane
54. (b) Equation of plane is ax + by + cz = d

Given the plane equationis 2x — 3y + 6z + 4 = 0

On comparing we geta =2, b= —-3,c=6,d = —4

Here we need to find the direction cosine of a normal to the plane i.e ([, m, n)

Direction cosines of normal to plane
; a 2 2

CVaz+bi+cz VA9 7
b -3 -

3

m= = = —
VaZibit 2 VA 7
C 6 6

VaZ +b>+c2 V49 7
2 -36
~ (I, m,n) =<

7’7'7)

=~ 49(71% + m? —n?) =49 <7 (;)2 + (_73)2 = (§)2>

_49(28+9 36)_1
B 49 ' 49 49)
55. (¢)

Assume the line from (1, —1,2) meet the plane at Q Direction ratios of the line from the point (1, —1,2) to the given
plane is (3,2,2)
So the equation of the line passing through P and with direction ratios will be:
x—1 y+1 z-2
3 2 2
x=31+1,y=21-1,z=21+2
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Now, since Q lies on the plane so it must satisfy the equation of the plane.
iex+2y+3z=18 ~31+1+41-2+61+6=18

130+5=18=1=1
Therefore, coordinates of Q are
B+12-12+2)=(414)
56. (d) Let Plane ax + by + cz + d = 0 is passing through (1, 0,0)(0,1,0)&(0,0,1)
We will find the equation of plane
Hencea4+b=0,b+d=0,c+d=0
Solving above three equations, we geta = b = ¢c = —d
Now Leta=b=c=—-d=241
So, equation of plane willbe x + y+z—1=0
Perpendicular distance from origin to the plane

-1 1 .
s = —unit

V)= Tronm -
Hence, 3p? = 3 X % =1
57. (b) Givenl+2m+n =0.....(1)
and 2]l — 2m + 3n = 0.....(>i1)
From (i)
l=-2m-—n...(iii)
Substitute (iii) in (ii)
2(=2m—-n)—-2m+3n=0
—dm—-2n—-2m+3n=0=>-6m+n=0=>n=6m

From (iii) we get, = —2m —n = —2m — 6m = —8m
/' m n
—-8m m 6m
l m n VIZ + m? + n? 1
-8 1 6 [(-8)2+(1)2+(6)?2 V101
8 1 6
vl =— ,h = ,h = ——
V101 101 V101
Hence, 2 +m? —n2 == 4 L 30 _ 29
101 = 101 101 101
58. (b)

59. (b) Rewrite the equation as follows:
ysin@ =9 — xcos 0

Dy 9 cos @

y_sinB xsin@
cosf 9 )
>y=—x + (D)

sinf  sinf’

-+ The general equation of line is.

y=mx+c ... (ii)

On comparing (i) and (ii), we get
cos 6

~ sin@
Since, the slope of perpendicular line are negative inverse of each other.
So, the slope m, of the required line can be

_ 1 _ sin®
=" _cosb ™ s
sin @
Also, the line passes through the point (—sin 8, cos 8) So, the equation of the required line is
sin @
- 0= + sin6
Yy — CoS o (x + sin @)

= cos 0y — cos? @ = xsin @ + sin? 9)
= xsinf — ycos @ + sin? 6 + cos?0 =0
= xsinf —ycos6 +1 =0
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60. (a) Giventhat P and Q lieon liney = 2x + 3

For Pputx =atheny = 2a+ 3

For Q putx = b theny = 2b + 3

Coordinates P = (a,2a+ 3)and Q = (b,2 b + 3)

From R = (1,5) using distance formula, we have
PR=+(a—1)2+(2a+3-5)2=2....(0)

QR=(b-1)2+2b+3-5)2=2...(ii)
From (i) we get
(a—1)?+QR2a-2)?=4
a’?—2a+1+4a>+4—8a=4
5> —10a+1=0
From (ii), we get
5b*—10b+1=0
By using quadratic formula

10 ++100 — 80 2

(a,b) = >a=1+—

10 V5
Ifa=1+ithen

V5
Coordinate of P = (a,2a + 3) = (1 + 1,2 +i5 + 3)

w2t
—<1+i 5+i)
V5 5

Ifa=1- 15 then Coordinate of P = (a,2a + 3) = (1 =

7 N

+3)

Gl»

2
V5

_ (1 2 < 4 )
- V5 5
Coordinate of Q = (1 2 54 i) or

VBB
(1+ 2 54 4)
V5 5
Required coordinates of the point P and Q are

(1+2 5+4)(1 25 4)
Vs T T

61. (a) Given that two side of a square lie on the lines
2x+y—3=0....(00)
4x +2y +5=0....(i0)

Divide (i) by 2 we get, 2x + y + = = 0_... (i)

Here 2x +y—3=0and 2x + y +2 = ( are parallel lines

[C1—Cy|

}a§+b§

So, length of the side of the square = Distance between parallel side =

WhereC1=—3andC2=§
(a3, by) = (2,1)
5 11
—3-5 -5 11
I e Y 1

JOT+ @2 V5 25

. 1 .
So, length of the side of square = N units

2
Required area of the square = ( side )? = ( L

ﬁﬁ) = 6.05 square units.
62. (b) Given, A = (3,5) and mid-points of sides AB and AC are (—1,2) and (6,4) respectively
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Consider B = (x4,y7) and C = (X,,y5)
By using mid point formula

X1 +3 y1+5
M=(—1,2)=( 2 2 )
X, +3 y,+5
N = 6,4=< , )

By comparing we get
x1+3 1 y1+5
2 2
X +3 V2 +5

=0, =4
and > 6 >

=>x,=9,y,=3
So, B = (=5,—1) and C(9,3)

) 3—-5+9 5—-1+3
Centroid of A ABC =< )

3 ’ 3
(77
= (5:3)
63. (b)
64. (¢) Equation of parabola is y? = 8x
a=2
Since focal distance of point Py ,, ) is x4 +a
So, focal distance from point (6,4v3)is 6 + 2 = 8
Hence, Statement A is correct.
Now, distance of point P(6,4+/3) from direction

pF=J(6—2)2+(4\/§—0)2 =vV16+48 =38
Hence, statement B is also correct.
65. (d)
66. (d) Given,
G=1—j+kandb=1+2j—k
Using vector triple product
ix(bx3d) =@ db—@E- b3

=2:>x1=_5,y1=—1

=((-J+R-G—j+Rb-((—-j+k - (+2) -

=(1+1+1Db—-(1-2-13
=30+2/ -k +20-7+k)
=51+ 4f—k....(0)
Given3 x (b x 3) = ai — B + vk
Compare with (i), we get
a=5pF=—-4y=-1
>a+f+y=5-4-1=0
67. (a)
68. (b) Statement 1 is not correct
We know that t = £ X F

The moment of force about a point is dependent of application of force.

k)3
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Statement 2 is correct.
The moment of force about a line is a vector quantity. Because gross product of two vector is again a vector
t= Tx F
Ll !
Vec Vec Vec . .
69. (a) Letl = CD)EXD + T+ Ex) + (F . k)(f’ X k) (D)
Let# = al + bj + ck
(1) = (al + bj+ ck).i=a
@-D=b=>F k=c

LTk ) A
andtxl=|q p c¢|=—-j(—c)—bk =cj—bk
1 0 0

Similarly, ¥ X j = —ci 4+ ak and # x k = bi — af
Now substitute in equation (i), we get
I = a(cj — bk) + b(—ct + ak) + c(bi — aj)
= acj—abfc—cbi+ablAc+bci—acA=(_))

70. (b)
71. (a)
72. (¢) We have,
y =e*(acosx + bsinx) ... .. ()
d
= % = e*(—asinx + bcos x) + (acos x + bsinx)e”*
dy . : .
= Fie e*(—asinx + bcos x) + y( From (i) ) ... (ii)
Again differentiate w.r.t x.
d*y . : : v,
Frviniat (acosx + bsinx) + (—asinx + bcos x)e* + Tx

Eliminating arbitrary constants
Eliminating arbitrary constants

?y i dy_ o dy : )
:@— y+dx y+dx[From(1)and(n)]

% - % + 2y = 0 is the required differential equation
73. (d)

Given f(x) = ax—Db ... (i)
and g(x) = cx+d .... (ii)
Now f(g(x)) = g(f(x))
= a(g(x)) —b=c(f(x)) +d
= a(cx+d) —b = c(ax — b) + d[ From (i) and (ii) |
= acx+ad—b=acx—bc+d
ad—b=d—-bc=>ad—-b+bc=d
> f(d) + g(b) = 2 d [f(d) = ad — b& g(b) = bc + d)]
Letl = f_ll (3sin x — sin 3x)cos? xdx
74.(b) = f_ll (3sinx — 3sinx + 4sin3 x)cos? xdx™
[sin 3x = 3sinx — 4sin3 x]
1 1
I =.f 4sin3 xcos? xdx =.[ f(x)dx
-1

-1
Since, f(x) = 4sin3 xcos? x is an odd function as f(x) = —f(x).
1

> [ = f 4sin3 xcos?® xdx = 0
-1

[J 2 f(x)dx = 0, if f(x) = —f(x)]
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75. (d) Given : {2 — (9)2}0.6 &y

dx dXZ
=

Raise power of 5 both sides

3 5
dy\’ d?
2- ()} - (L
dx dx?
Now differential equation is free from decimal or fraction power.
Order = 2, Degree = 5.
76. (a) Given,
d d
& 2e*y3 = —)3/ = 2e*dx
dx y
Integrating both sides wrt x
z—yzz 2e¥ 4+ C (l)
Using y(0) = %, in equation (i)
—2=24c>c=—-4

ulw

NOW, 2_3/'2: 2e* —4

= 4y%(e¥)—8y?2 = -1 4y2(2—-e*) =1
77. (d) Given,

b b
P:f f(x)dxandq=f |f (x)|dx

As f(x) = e ™ is always + ve Vx € R
= |f)l=le™ | =e™ = f(x)

N

i

Ny -k

N

S [ ) dx = [ |F()]dx

Hence, p =q
z a+sinx .
Letl = Z —2a+sinx+cosxdx v (D)
78. (a) = ] = g a+cos xdx (”)

0 2a+cosx+sinx
a a
[Jy f)dx = [ f(a—x)dx]
Adding equation (i) and (ii)
T

T

Z
dx=f dx =[x = 1=
0

2 2a+ sinx + cosx
= 21]
0

2a+ sinx + cosx

79. (d) Given
16x3
flx) = 3 —4bx? + x

f'(x) =16x% —8bx + 1
Since f(x) is neither maximum nor minimum, then f'(x) # 0

T
4

= f'(x) > 0 or f'(x) < 0 (but here a > 0 for f’(x) so not possible) for f'(x) > 0

Discriminant of f'(x) isD < 0 anda > 0
D =64b*-64<0
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b? — 1 < 0 and b is non-negative is b = 0
be(-11)andb=>0=>0<b< 1
80. (a)

Al

\ of
N | /
N | A

\

&
<

A

Fx) = ﬁ for domain of f(x) = |x| —x > 0

ie|x| >x=>x € (—x,0)
g(x) = Jx;_ for domain of g(x), x — |x| > 0

—lxI’
= |x| < x( Not possible = |x| = x)
Let] = f 3cosx+4s?nx
2cosx+5sinx
Let 3cos x + 4sinx = A(2cos x + 5sinx) +

d .
B <& (2cosx + 5sin x))

3cosx + 4sinsx = A(2cos x + 5sinx) + B(—2sinx + 5
cos x)
Comparing coefficient of sin x and cos x
3=2A+5B..(i)
4 =54 —2B ... (i)
Solving (i) and (ii) we get

A= 26 B 7
T29°7 729 |
Now I =f %(Zcosx+55inx)+%(—25inx+5cosx) dx

2cos x+5sinx

=] 26d + 7 [ (—2sinx + 5cos x)
— ) 29% 7297 Tcosx + 5sinx
I 26 + i In |2 + 5si +
= = — R
29x 59 n|2cosx + 5sinx| + ¢
a = 26, = 7 (on comparing)
81. (d)a =26
82.(a) =7,
83. (d) Given
x
fx) = n()
Differentiate w.r.t X
, _ Inx -1
I8 = Ty

[ c
f'(x) is the when x € (e, ) ie f(x) is increasing in interval (e, ©) = (A) is correct.
f'(x) is —ve, when x € (1, e) ie f(x) is decreasing in the interval (1,e) = (B) is correct.
Since In x is an increasing function.

7% > 97

In7° >1n9’
9In7 > 7In 9 = statement (C) is correct
Hence, statement (A), (B), and (C) are correct.
84. (d) Again differentiating w.r.t x

(x>1)
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(nx)% x £ (Inx — 1) x 210X
fll(x): X X
(Inx)*
_ (Inx)? —2(Inx)* + 2Inx
B x(In x)*
ey =222 _ L 0) 5 statement (4) i t
f'(e) = o1 _e( ) = statement (A) is correc

As f'"(e) > 0(4ve)
So, f(x) attains local minima at x = e = statement (B) is correct

A local minimum value occurs at x = e, f(x) atx = e, is f(e) = 2 = e = statement (C) is correct Hence, statement

Ine

(A), (B) and (C) are correct.
Given :
_ 1 41 51
g(x)—x—;an og(x) =x 3
1 1 1 1\° 1
Flemg)=r-m=r(r-3)=(x-3) +3(-3)
85. (a) f(x) =x3+3x...(0)

So, g[f (x) = 3x] = f(x) — 3x — —

f(x)—-3x

f(x)—3x]=x3+3 3 1 RN
glf (= x| =x 1x x x3+3x—3x_x 5
g[f(x) —3x] = x3 — =3

f'(x) =3x*+3
86. (d
() f'(x) = 6x
87. (a)
for x<0

(A) fx)=—x+1

so f'(x) = —1 then f(x) is differentiable Vx < 0

= statement (A) is correct

(B) at x =.0001

g(x) is continuous every where except for integer value as [ x ] is continuous Vx € R except integers.
So g(x) is continuous at x = .0001, = statement (B) is correct

(C) g(x) = [x] — 1 [x] = Always a integer

d

g'(x) = -[x] - 0
g'(x) = 0 — 0 = 0 = statement (C) is not correct.
~ (A), and (B) only correct.

Consider lim h(x) + lim h(x)

x>0~ x-0%
- lim |x[+1 . [x|+1
x-0~ [x]-1  x-o0* [x]-1

88. (a) _o+1 , 0+1 ([0—h]=-1

T o1-1 E{ [O+h]=0}

89. (d) Given

a+100m
¢(a) =f |sin x|dx
a

Since period of |sin x| = m and |sin x| = sin x in the interval 0 to .

1007 T s

¢ (@) =f |sin x|dx = 100] |sinx|dx = 100] sin xdx
0 0

¢(@) = 100(—cosx)§ = 100 x 2 = 200

0
90. (a) ¢(a) =200
Differentiating w.r.t a
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¢'(@) =0
Given,y = 2f(x) + ax — b .... (i)
Differentiating w.r.t. ' x ' we get,
d
= = = 26() + (1) .. (i)

Again differentiating w.r.t. x, we get,

d’y .,
> Frh 2f" (%) ... (iii)

91. (c) Since f(x) has a local maximum at x = 0. Then
f'(0) =0and f"(0) <0..(iv)

So, option (¢) is correct.

92. (b) Since y has a relative maxima at x = 0.

Then

@),
dx/x=0
= 2f'(0) +a =0 {from (i)}
= 2(0) +a =0 {from (iv)}
= a=0
d’y ’
also <?> <0=2f"(0)<0
x=0
= f"(0)<0
So, y has a relative maxima for a = 0 and all value of 'b"'
We have given

fx)=|x—-1]....(0)

g(x) = [x]...(ii)

and h(x) = f(x) - g(x)

= h(x) = |x — 1] - [x] ... (iii)
93. (a) Now

0 0 0
f h(x)dx:f f(x)~g(x)-dx=f |x — 1] - [x]dx
-1 -1 -1

0 0
= f 1-=x) - (—Ddx = f (x — Ddx
-1 -1

[ =BGl

94. (d) Now
2

2 1
h(x)dx = -1 d -1 d
fo ) dx f 1 — 1|[a] x+f % — 1|[x]dx

1

1 2
=J (1_x).(0)dx+j (x — D(D)dx
0 1

2 x2 2
=f1 (x—Ddx = [T—x]

-(;-2)-(-1) =3

We have given,

1
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] noA Pras_

:a(x+1)%+ﬁ(x—1)%+C.....(i)
(Vx+1++vx—1)dx

dx
f vVX+1—+vx—1

dx
LetI:f \/X-}-—l—mz'[ (\/X+1—\/X_1)(\/X+1+\/X_1)
:ﬂ:%f ,/(x+1)dx+%f Vvx — 1dx
(x+1)%+1(x—1)%
T3 2 (3
@ * 06
1 3.1 3
SI=zx+DZ+zx-1)2+C
1

dx
—1 =
f vx+1-vx—-1 3
95. (a) Comparing (i) and (ii) we get

+C

I_1
2

(x + 1)_+%(x—1)_+C....(ii)

1
a = §
96. (c) Comparing (i) & (i) we get
1
F=3
. 0 /
s '_,,P( | )
/<. .\.,\'\.
pr ) X
(3118 |'v". 1) '} .
\__,//

Equation of circle
x2+y2-2x=0
> (x—-1D%+y%2=1
>y2=1—(x—1)>?

Area of minor segment (4,) = fol (w/l —(x=1)? - x)dx

(x-1) 2
2

i\ x
= A4, = 1—(x—1)2+§sm‘1(x—1)—7

0

=4, = [(o +%(0) - %) - (o + %sin‘l(—l) - o)]

Since Area of given circle = w(1)? =m
97.(d) =AitA=m

-2 3m+2
SA =nm—-——==
4 4
2(A1+A 2(m
(As+hz) _ ™ _

A;-34, (37%)_3(11—2) =

98. (a)

99. (d) We have given, 3fC0) + £(3) = 2+ 1....(0)

Replacing ( x ) by (i), we get,

1
3f (;) + f(x) =x+1..(i)
Now, on 3 X [ Eq. (i) | — Eq. (i), we get
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8f(x):%+3—x—1

T3 x 1
:f(x)—a—§+z...(ul)
100.  (a)
8f12f(x)dx=8f12<%—g+%)dx

2 3 X2
=f1 (;—x+2)dx= [Blnx—?+2x]1
4 1
=<31n2—§+4)—(31n1—5+2)

—1+31 2—11 +1In23
—2 n —2ne n

= In+e + In8 = In(8e)

101.  (c) No. of ways to choose two black from the bag = >C, No. of ways to choose two

white ball from the bag = *C, Number of ways to choose both of the ball of same colour = °C, + *C, So, the

required probability is
5C, + 4C2_10+6

P(E) =

93, 36
- 16 _ 4
()_36_9

102. (c¢) Given, Mean = 5 and Variance = 4
523p(X = 3) = 14%

* Mean =5=>np=>5

Variance = 4 = npq = 4

4
= 5q=4=>q=§

Now,p=1-q=1-z=<
“np=5=>n=25
Now, 5%3P(X = 3) = 523[ "C3p>q"~3]

— 523 [zsc3 (1)3 (f)n]
5/ \5

25xX24x23 1 4% o

f)(ﬁ)(@ =4 x23 x4
= 523P(X = 3) = 23 x 423 ... (ii)

From equation (i) & (ii) :-

A =23

103. (b) Given data

— 523

x |y | xy | x?

4 11| 4|16

-1 2 -2 1
7
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X%Xx=—4-14+2+3=0
2y=1+2+7+1=11
X2xy=—4-2+14+3=11
Ix?=16+1+4+9 =30

__ZX_O_
X= A TyT
_ Iy 11
Y= T
X%
b _ny—Ty_11—o_11
yx = (Zx)2 30—0 30
2 _ N2
hH:¢ 7

Equation of regression line of y on x will be
y—y= byx(x_f)

P S

>V ——=— >V =— —
Y T3® T 0Ry=gprtg
_no

a—4 an —30

204 15b =2 % 2 4 15 - = 11

¢ e 30

104. (a)Slopeoflinex +2y+1=0=>m; = —1/2
Slope of line 2x + 3y +4 =0=>m, = —-2/3

1,2
Then, tan 8 = 21+ 2| = =
1+EX§ 8
3tan —tan® 0
An;i, ta;l 30 = W
8783 192 -1 82 191
= = X — =
1— i 83 61 8x61
64
Therefore,

488tan 360 = 488 x =191
8x61
105.  Step 1: Solve for Y in terms of X

Ei;i}}: = 4, multiply both sides by ( 5X + 4Y ): 2X — 3Y = 20X + 16Y Rearrange the equation to

solve for Y: 19Y = —18XY = — 2 X

Step 2: Determine the variance of X

Given X follows a binomial distribution withn = 10 and p = 1/2, the variance of X is:
Var(X) = np(1 —p) = 10°(1/2)*(1/2) = 2.5

Step 3: Calculate the variance of Y

Given the equation

Since Y = — 1—2X, the variance of Y is:

Var(y ( 18)2V < (18)2 . 324 ) 810
=|—— = \|— X 4. = — % /4. = —_—

ar(¥) 19) V&) ={19 361 361

) 810

Final Answer —

361
106. (b) If a, b, and c are in harmonic progression (HP), then their reciprocals %,%, and % are in arithmetic

progression (AP). This implies that:

5 1 1 N 1
b a c
Rearranging, we get:

2 1 1

b a c
Therefore, the expression ﬁ + ﬁ simplifies to %, which corresponds to option (A).
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Additionally, since % = % + %, option (B) is also correct.

Brainly

. 1 1 11,1, 1\ A 1,1 _2
Option (C) states that ot o= (E +o+ E)' Given that —+ - =7, we can express:

1<1+1+1)_1<2+1)_ 3
2\a b cl_ZZb b - 2b
Since e T oo =3 * 55 Option (C) is incorrect.
Therefore, the correct answer is (b) A and B only.
107.  (a) To find the average price of oil per litre over the four years, we need to consider that an equal amount of
money was spent each year. Let's assume the amount spent each year is X rupees.
Given: The prices were 150,200,250, and 300 rupees per litre in four consecutive years.
Let q4, g2, g3, and q4 be the quantities of oil bought in each year respectively.
Then, we have the following equations based on spending an equal amount each year:
150q; = X
200q, =X
250q; =X
300q, =X
From these equations, the quantities can be expressed as:
X
~ 150’
X
200’
X
250’
X
7 =300
The total quantity of oil purchased over the four years is:

s o XX XX
G©T 279379 = 7507500 " 250 " 300°

The average price per litre is given by the total expenditure over the total quantity,
X

q1

qz

qs

Average Price = ———.
q1tq2+q3+q,

Substituting the expressions for q4, g, g3, and q,, we get:
Average Price = %.

150 200 7250 T 300
The X cancels out:
4x

X X X X

150 T 200 T 250 T 300

The X cancels out:

Average Price =

. 4
Average Price = ——————.

150 200+250+300
Calculate the reciprocal of each price:

1 1 1 1

Their sum is:
0.00667 + 0.005 + 0.004 + 0.00333 = 0.019
Thus, the average price is:

Average Price = 2 ~210.53.
0.019

Therefore, the approximate average price of oil per litre is 210 rupees.

108. (b) To find the probability that both Ts in the word "TIRUPATI" are always consecutive,

we need to consider both the total number of possible arrangements of the letters and the number of favorable
arrangements where the Ts are consecutive.
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First, let's calculate the total number of possible arrangements of the letters in "TIRUPATI". The word "TIRUPATI" is
composed of 8 letters where "T" repeats twice. Therefore, the total number of arrangements can be calculated by the
formula for permutations of multiset:

n!
n!ny!..ng!
Where n is the total number of elements, and nq, n,, ..., n; are the frequencies of each distinct element.
For "TIRUPATI":

8! _ 40320

Total number of arrangements = -, = 20160

Next, we need to calculate the number of favorable arrangements where both Ts are consecutive. To do this, treat both
Ts as a single entity or block. Hence, we have 7 entities to arrange: TT, [, R, U, P, A, L.

The effective number of letters now is 7 where 'I' repeats twice. The number of such arrangements is given by:
7! 5040
Each of these arrangements can occur in two ways (TT or TT), so we multiply by 2 :
2520 x 2 = 5040
Therefore, the number of favorable arrangements is 5040 . The probability that both Ts are consecutive then the ratio
of the favorable arrangements to the total number of arrangements:
Number of favorable arrangements 5040 1

Probability = = =_
robabity Total number of arrangements 20160 4

Hence, the probability that both Ts are consecutive is:

Option b: %

109. (c) To determine the units digit of a number raised to a power, we only need to look at the units

digit of the base number. The units digit of 77 is 7 . Let's see what happens when we raise 7 to different powers:
71=7

72 =49
73 =343
7% = 2401

Notice a pattern in the units digits: 7,9,3,1. This pattern repeats. The units digit of any power of 7 will be one of these
four digits.
Since the units digit cycles through four values, the probability that the units digit of 77™ is 1 is 1 out of 4 . Therefore,
the correct answer is Option ¢ : 1/4.
110. (c¢) To determine the probability that the product of two of the numbers is equal to the
third number when three different numbers are selected at random from the first 15 natural numbers, we first need to
consider the possible ways to choose these numbers and then find how many of those ways meet the given condition.
Step 1: Calculate Total Number of Ways to Choose 3 Numbers from 15.
The total number of ways to choose 3 different numbers out of 15 is given by the combination formula:
15 15! 15 x 14 x 13
(5= _ _ 155
3 31(15 - 3)! 3x2x1
Step 2: Identify the Sets Where the Product of Two Numbers Equals the Third.
Let's identify possible sets of numbers (a, b, ) where a X b = c¢. The numbers must be distinct and come from the
first 15 natural numbers 1 through 15.
We'll go through each number and find suitable pairs:
Forc=6:1x6 =60r2 X 3 = 6. So, the set can be (1,6,6) or (2,3,6). Only (2,3,6) satisfies our condition with
distinct numbers.
Forc =8:1x8=8or2 X4 = 8. So, the set can be (1,8,8) or (2,4,8). Only (2,4,8) satisfies our condition with
distinct numbers.
Forc =9:1x9=9o0r3 X3 =09. So, the set can be (1,9,9) or (3,3,9). None of these satisfy our condition with
distinct numbers.
Forc=10:1%x 10 =100r 2 X 5 = 10. So, the set can be (1,10,10) or (2,5,10). Only (2,5,10) satisfies our
condition with distinct numbers.
Forc =12:1Xx12=120r2 X 6 =12 or 3 X 4 = 12. The sets can be (1,12,12), (2,6,12), or (3,4,12). Both
(2,6,12) and (3,4,12) satisfy our condition with distinct numbers.
Forc =14:1x 14 =14 or 2 X 7 = 14. So, the set can be (1,14,14) or (2,7,14). Only (2,7,14) satisfies our
condition with distinct numbers.
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Forc =15:1x 15 =150r 3 x5 = 15. The set can be (1,15,15) or (3,5,15). Only (3,5,15) satisfies our condition
with distinct numbers.
The valid sets are (2,3,6), (2,4,8), (2,5,10), (2,6,12), (3,4,12),(2,7,14), (3,5,15). These are 7 sets in total.
Step 3: Calculate the Probability
The probability P is the number of favorable outcomes over the total number of outcomes:
Number of favorable outcomes 7 1

Total number of outcomes 455 65
Hence, the correct answer is Option c : 5_15
111. (d)

P(A)+P(B)=P(AUB)+P(ANB)

>0.75+0.125

> 0.875
112.  (¢)
Step 1: Express P(A) + P(B) in terms of P(AU B) and P(A N B)
Using the formula for the probability of the union of two events: P(A U B) = P(A) + P(B) — P(A N B). Therefore,
P(A) +P(B) =P(AUB)+P(ANB).
Step 2: Determine the minimum value of P(4) + P(B)
Given P(AU B) = 0.75 and P(A N B) = 0.125, the minimum value of P(A4) + P(B) occurs when P(AU B) = 0.75
and P(A N B) = 0.125. Therefore, the minimum value is 0.75 + 0.125 = 0.875.
Step 3: Determine the maximum value of P(A) + P(B)
Since probabilities cannot exceed 1 , the maximum value of P(A U B) is 1 . The maximum value of P(A N B) is
0.375. Therefore, the maximum value of P(A) + P(B) is 1 + 0.375 = 1.375. However, P(A) + P(B) cannot exceed
2. Given P(AU B) = 0.75, and P(A N B) < 0.375, the maximum value of P(A) + P(B) will be constrained by
P(AU B) < 1. Let's examine this. f P(AU B) = 1,then 1 = P(4A) + P(B) —P(ANB),soP(A) + P(B) =1+
P(A N B). The maximum value will be 1 + 0.375 = 1.375
Final Answer
Minimum value of P(4) + P(B) = 0.875; Maximum value of P(4) + P(B) = 1.375
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P(AUB)=P(A)+P(B)—P(ANnB)
08=06+04—-P(ANB)
P(ANB)=0.2
114.  (c) We are given the following probabilities:
P(A) =0.6
P(B) =04
P(C)=10.5
P(AUB) =108
P(ANnC)=103
P(ANBNC(C)=0.2
P(AUBUC) = 0.85
First, use the given information to find P(A N B) :
P(AUB)=P(A)+P(B)—P(ANnB)
08=06+04—-P(ANB)
08=10-P(ANB)=P(ANB)=10-08=0.2.
We now know:
P(ANB)=0.2
P(ANnC)=03
P(ANBnNC)=0.2(given)
Next, consider the formula for the union of three events:
P(AUBUC)=P(A)+PB)+P(C)—P(ANB)—P(ANC)—P(BNC)+P(ANBN
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Substitute the known values:
P(AUBUC(C)=06+04+05-02-03-P(BNC)+0.2
Combine like terms:
P(AUBUC(C)=(06+04+05)—-(02+03)—P(BNC)+0.2
=15-05-P(BnC)+0.2
=15-05+02-P(BNC)
=12-P(BnNC)
We have the constraint:
P(AuBuUC(C) =0.85
Substitute PLAUBUC) =12-P(BnNnC(C):
1.2-P(BNC) =085
Solve for P(BNC) :
—P(BNC)>=0.85—-1.2
—P(Bn(C)=-0.35
P(BNC) <035
Now we have an upper bound: P(B N C) < 0.35.
Check if this is feasible given all other constraints. The triple intersection is 0.2 , and there are no direct contradictions
preventing P(B N C) from reaching 0.35 . A larger P(B N C) (e.g., 0.45) would reduce the union to 1.2 — 0.45 =
0.75, which is less than 0.85 , violating the given constraint. Therefore, the maximum value of P(B N C) that satisfies
all conditions is 0.35 .
Final Answer: 0.35
115. (b)
Step 1: Expressing p and g in terms of n

n
The probability of getting at least one tail is: p = 1 — (%)

. . . . . m 1\l 1\"
The probability of getting exactly one tail is given by the binomial probability formula: ( 1) (E) (E) =n (—)

n n n
The probability of getting at least two tails is: ¢ = 1 — G) -n G) =1—-(1+n) (%)
Step 2: Solving for nusing the given equation

We are given thatp — q = 332 Substituting the expressions for p and g, we get:

-(5)|-[-asm () ]=2
2 A+m(3) |53
.. . 1\ 5

This simplifies to: n (E) =4

We can test integer values of n :

1
Ifn=1,( =1¢i
32

1fn=22() =2 33
3
in=33()' =242
4
fn=44(;) =—=2=2#—
25 16 4 32 32
Ifn=55 ;) iz
Therefore,n = 5
116. (a)

Step 1: Calculating p and q forn = 5

1\° 1 31 1\° 6 26
p=1—<—) =1—-—= q—l—(1+5)<) =1——=—

5 32 32 32
Step 2: Calculating p + q

N 31 26 _ 57
PHI=5 2"

Final Answer
The value of p + q is ;—;
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117.  (b) Given

2 3 n .
Z Xifi:]..l+§+?+“'.+—2(n_1) e (D)
n—1 n .
=1 +2—n.....(11)

1 1 2
and szifi = E+?+ e
Subtracting (ii) from (i), we get

1 2—1 3—-2 4-3 1 n
=>(1—E)infi=[1.1+ Tt o Tt | o
1 1 1 1 1 n
= guxfi= [l gttt |
1
1 1(1—2—n) 1 22"=1) n
R T TR T
2
2n+1_n_2
= Xx;f; o1
118. (o)
=1 ! !
=ttt oy
1
1(1-gm) 271
f, = =
=3

ZfiXi _ 2n+1 —n—2 Zn_l

Calculating mean = A o T

20+l _ -2

To2n—q

Ascending data is, 15,18,19,21,24,32,35,41,47,50 Largest 5 observation is, 32,35,41,47,50
32+35+41+47+50 _ 205

Mean u = - —T=>,u=41
B . T|xi—
Mean deviation = %
32—41|+|35—41|+|141—41|+|47—41|+|50—41
119. (¢ _ |+ IISII [+ I
9+6+0+6+9
= ——"""—6
5
o2 = T(xi-)? _ 92+6%+0%+62+92
- 5 - 5
120. (d) 234

=—=46.8
5




