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Question: Find the number of 4 digits numbers divisible by 15 using 1, 2, 3, 5, given that
repetition is allowed.

Answer: 21.00

Solution:

Since required number is divisible by 15, so last digit will be 5.

abcls

The number should also be divisible by 3.

So, a+b+c+5=3k

=a+b+c=3t+1

Case-1: a+b+c=4

The digits can be filled by numbers (1, 1, 2) in 3 ways
Case-2: a+b+c=17

The digits can be filled by numbers

(5,1, 1) in 3 ways

(3,3, 1) in 3 ways

(3,2, 2) in 3 ways

Case-3: a+b+c=10

The digits can be filled by numbers (5, 3, 2) in 6 ways.
Case-4: a+b=c=13

The digits can be filled by numbers (5, 5, 3) in 3 ways

. Total number of ways =3+3+3+3+6+3=21 ways
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Question: The mean and variance of seven observations are 8 and 16 respectively. If
observation 14 is omitted, the new mean and variance are ‘a’ and ‘b’. Find a+3b-5.
Answer: 27

Solution:

Mean = 8, Variance = 16

Zx +14

Thus, =——=38
7

6
=Y x, =56-14=42

i=1

X
Now, new mean, a:z ' :£:7
6 6
6
> x7+147
Also, =L — 8" =16
7

6
=Y x> =560-196 =364

i=1
2
: ,xi 2
.

6

New Variance =b =

364, 25
6 3

a+3b—5:7+3x§—5

=32-5=27

X

3

5 : {
Question: lim— dr="7

0 x* 3 1% +1

Answer: 12.00
Solution:
48¢
Iim—
x>0 x* t +1
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Question: Coefficient of x' in | ax’ +—

bx?
equal, find relation between a and b .
Answer: (ab)3 =]

Solution:

1 )
General term of | ax’ +— | s
bx?
k

1, =5, ()] L

k+1 1
bx?
k
45-3k——

15 15—k —k
="C,ra b x 3

s 15
For coefficient of x, we have

45—3k—5:15
3
10k
;-
=k=9

30

3

ENER ] k
L.= 15Ck (axs j (gj

For coefficient of x ", we have

sk k- is
3

1 15
General term of [ax3 ——J is

3ﬂ:20
3

=>k=6

Give yourself an extra edge
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15
1
: s . = 1
and coefficient of x *° in [ax3 ——— | are
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According to Question

6
a 9

ISCV9 bg ZISC bG
=> (ab)6 = (ab)9
=3 (ab)3 =1

Question: A dice with numbers -2, -1, 0, 1, 2, 3, written on its faces is rolled 5 times. What is
the probability that product of the numbers obtained is positive?
521
2592
Solution:
We have numbers -2, -1, 0, 1, 2, 3 on the dice.

Answer:

N | =

.. 3
*. P(positive numbers) = p =

o N )
W | —

P(negative numbers) =

Now, for the product of numbers to be positive, we may obtain 0 negative numbers, 2
negative numbers or 4 negative numbers.

Let X be number of times negative number is obtained.

- P(X=0)="C, GJO st "
P(X=2)= C[sj@:%

1y s
P(X =4)=°C, — |=—
3 2 162
Required probability = P(X =0)+P(X =2)+P(X =4)

1 5 5 521
-y 22

= + =
32 36 162 2592

. ; =2
Question: For a sequence, if a, = —————, then ¢, +a, +...+a,, =
4n° —16n+15 ’

50
Answer: —
141

Solution:
-2
a,=——-——
4n° —-6n+15
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1 1
47 45

a25

1 1 50

L = =

x+4 +6 z
Question: The shortest distance between the line —— —

through (2, 6, 2) and perpendicular to the plane 2x—3y+z=0.
46

N

Solution:
We have,

Answer:

L1:x+4:y+6:£
2 -1 2
L, : Line passing through (2, 6, 2) and perpendicular to 2x—3y+z=0

". Shortest distance between L, & L, is %.

6 12 2
Where a=[2 1 2|=6(-1+6)—12(2—4)+2(-6+2)
2 31

=6(5)-12(-2)+2(-4)
=30+24-8
=46
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And b = magnitude of |2

2
=J25+4+16 =45
. SD. =28

J45
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Question: d,b and ¢ are three non-zero vectors such that 2 L ¢, d =ab —n; a=0 and

b-¢ =12, then

Options:
(@9

(b)6

(c) 12

(d5
Answer: (c)
Solution:
We have,

:]12&—12al§|
:12|Zz—al;‘
=12|-

~12

Question: The coefficient of x**

. 501
Answer: 7 C,,
Solution:

Let S =(1+x)"

Give yourself an extra edge

Ex(&xg)‘:

n (1+x)500 +x(1 +x)499 +x°

98 500

+x(1+x)499 +x* (1+x)4 +..4X
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This is a GP with a=(1+x)" and r = (

jSOl

1+x

(1) (1x)" =2 |
= 501 (1 + x)
(1 + x)
:(1+ )501 501
Thus, the coefficient of x**' is given by *°

2n)l}+(2n—1)n!

w 3
Question: If Zn {(
n=0

nx(2n)!

Answer: 26.00
Solution
2 n'(2n)! & (2n-)n
nz(;n' 2n Z(;
= (2n—-1)n!
,,Z:(; n!(2n)!
= 2n xn! n!
Z:(; 2]’1)' (Zn)
;(Zn 1)! ;(Zn)!
&-er| &+e”

2 x=1 2 =1
 n'(2n)! E#
HZ:(; n!(2n)! _;;

www.eedge.in
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X

1+x

J

‘%01

0

,then find a* —b+c.

c n=0 n!

n* =an(n-1)(n-2)+b(n)(n—1)+cn+d

n=1=>1=C
n=2—->8=2b+2=>5b=3

0

n(n—-1)(n-2)+3(n)(n-1)+n

n!
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=z 1 = 1 =1
+3 +
] e TA M sy R M
= on'(2n)! & (2n-1)n!
;n'(Zn)!JrnZ:(; n!(2n)!
2 € 2 ¢
2 2
—Se—l
e

Now, @’ —b+c=25—(-1+0)=26

Question: If y=x+13y=4x+3,4y=3x+6 are tangents of the circle
(x—h) +(y—k)" =1, then find (h+k).

Answer: 3.00
Solution:

4x—-3y+3=0;2x—-4y+6=0
Angle bisectors:

4x—3y+3_+(2x—4y+6j (i)
s =H T -

Taking ‘+’ on RHS we get
20x—15y+15=15x-20y+30

Give yourself an extra edge www.ayjr.in
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=5x+5y-15=0
=>x+y-3=0

Now, this pass through centre (h, k)

Soh+k-3=0

=>h+k=3

On taking ‘-> on RHS of (i), we get
20x—15y+15=-15x+20y—-30

=35x-35y+45=0

Slope of above line is equal to the slope of third tangent, y=x+2

Thus, this forms external angle bisector

So, we reject this case.

Question: If the bigger area in first quadrant bounded by the curve )* =8x, and the lines
y=x,and x=2 is «, then the value of 3« is

Answer: 22.00
Solution:

-
Il
[}

On solving y* =8x and y = x, we get

x=0,8

Now, Shaded area = i(2\/§ : \/; N x) dx

2
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3
:M[g_l]_%mo

: 22
Given that, shaded area = a = 3

s 3a=22

Question: If tan15°+ +tan195° =

+
tan75° tan105°
Answer:

Solution:

1
+
tan 75°

tan15°+ +tan195°=2a

tan105°
! +
cotl5°  (—cotl5°)

= 2tanl15°=2a
= tanl5°=a

= tan15°+ +tanl15° =2a

1 1
Now, a+—=tanl15°+
a tan15°

=2-f3+ \/'
:2—\/§+2+\/—

=4
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1
2a, then a+— isequal to

a

Question: The minimum number of elements that must be added to the relation
R= {(a,b),(b, c)} defined on the set {a,b, c} to make it symmetric and transitive is

Answer: 7.00
Solution:
Taking symmetric, transitive elements

{(a,b),(b,c),(b,a),(c,b),(a,c),(a,a),(b,b),(c,c),(c,a)}

We have added 7 new elements

Question: If 5/ (x+y)=f(x).f(») and f(2)=3, then Zf( )=7?

www.ayjr.in
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Answer: 6825.00
Solution:

5F(x+y)=f(x)-f(y) -..(1)

Put x=1y=2 in(1)
51(3)=r(1)-7(2)
:>f(1)-f(2)=5><320=1600 (2)

Put x=y=11in(1)

f(2)= @ (3)
Using (2) and (3)
f(l).%l)z =16000

(/ (1)) =80000
f(1)=20

x=1y=1
5/(2)=(20)"
/(2)=20x4=80
x=1y=2
SF(3)=1(1)xf(2)

f(3):20><80:320

x=1y=3
5f(4) =20x320
f(4) =1280

x=1Ly=4
5f(5) =20x1280
f(S) =4x1280=15120

So, total =5+20+80+320+1280+5120=6825

Give yourself an extra edge www.ayjr.in
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Question: A line intercepts x and y-axes at 4(a,0) and B(0,b). Area of triangle OA4B is

and normal to line from origin makes angle 30° with y-axis. Find a° —5°.

28
B

Answer: ﬁ

3
Solution:
B(0. b)

S 60°
A(a, 0)\

1 98

—axb=—F

2 NE)

1

a:\/gb

L g2 = 98
— 3 =22
2 N

e 196
3
a’ =3b°

a’—b* =3b>—b* =2b’

5 22,196 32
3 3

Question: A line has direction ratios (cose,cos B,cosy), B € (O, %j . If this line 1s

perpendicular to 2x—3y+2z =10, then & and y belongs to

Answer: Second Quadrant
Solution:
Given line has direction ratios as (cos a,cos [3,cos 7/>

This line is perpendicular to 2x—3y+z=10

Give yourself an extra edge www.ayjr.in
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Let / =cosa, m=cos 3, n=cosy
Then, /i +mj + nk is parallel to 2§ —3] +k
C o *(2f-3j+k)
e, li+mj+nk=———1—+=
J \/ﬁ

Now, ﬂ(O,%): m>0

< 2f 3]k

ool +mj+nk = + -
AN R RN 7
:>COSC¥=_ COS _

T

= a & y belongs to IInd quadrant.

2 A
Question: Evaluate: = 3(e—jj-x2.e[x]+[x ]dx

Answer: e(e7 —1)

Solution:
2

szel+[x3]dx
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:e(e7 —1)

Question: A line with Direction ratios (1, 4, 3) is perpendicular to the plane ax+by+cz=1.
If the point (1, 1, 2) lines in the plane, then find a—b+c.

Answer: 0.00
Solution:
Given (1, 4, 3)
a+b+2c=1
a,b,c« (1,4,3)
a,b,c=1t,4t,3t
t+4r+6t=1
111 =1

1
t=—

11

1 4 3
be)=| — L =2
(8¢} (11’11’11}

a-b+c=0
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