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Mathematics

Question: If f(x+y)=f(x)+f(y). (1) =% and Z}% =t then find m .

Answer: 10.00
Solution:

f(x+y)=F(x)+f(¥)
f(z)=ax
x=1:f(1)=a=é

f(x)zéx

L) 7 w
5 n(m+1)(n+2) 12

1 i 1 1 1
5|4=\n+1 n+2 12

1 5
2 m+2 12
=>m=10

Question: Tangent at A(4,—11) and B(8,-5) to x’+y’—3x+10y—15=0 intersect at C.

Find the radius of circle touching AB and having centre at C.

213
3

Answer:

Solution:
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A4, -11)
@
0 o C
M
B(S:'S)
Radius r = 2+25+15=E
V1 )
1
AM = —AB
2
%\/ 6+36
-3
%=cot6’
AM
CM =13 cotd
AOAM = OM = (E)'_13=\/169—52=J117
2 4 2
CM—J_cotB
CM =13 ‘/_ x2 =13 x NE 2=2‘/1_3
\,‘ \/_x3 3

Question: Five digit numbers are formed using 1, 2, 3. 5, 7 (repetition is allowed), and these

numbers are arranged in descending order. Find the rank of 35337.
Answer: 1436.00

Solution:
Five digit number using 35337
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3575 5-=%
3555 5=%
3537 5=
35 3 5 5 =5

Sototal= 5 +5' +5° +5° +5° +5° +5+5+1=1436

Question: A function f(x) issuchthat f(x+y)=f(x)+f(y)-1L Vx.yeR.If f'(0)=2
 then | £ (-2)|="

Answer: 3.00
Solution:

Flx+y)=f(0)+f(3)-1
x=y=0= £(0)=£(0)+ £ (0)-1=> £(0)=1
£/(3) = lim 2R = ()

h—0 h

o T )17 ()

h—0 h

1=0+c=>c=1
f(,\‘)= 2x+1
17 (-2)=1-31=3

Question: If the 3 consecutive coefficients in the expansion of (1+ 2x)" are in the ratio
2:5:8 then the middle term is

Answer: "C, (2x)’

Solution:

O O N 5
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n Cr 2! _
n C,_l 2r—l

2(}1—r+1J=§
r 2

Similarly, 2[" = ’J _2
r+l1 5

Comparing n =8

Mid term =°C, (2x)’

Question: If & pes (xtl)dx; y(I)=e, then lir})} f (r) =7
Yy X x>

Answer: 0.00 '
Solution:

B (Lo a
¥y X X

lnl_vl:ln‘_r‘—l+c
X

Given (1,e)
1=0-1+¢

c=2

. We have

In|y|=In|x| -~ +2
X

ln|,1|—l+2
_ x

As we take Iim

x—=0"

y=e " =0

Question: «, S are positive numbers. A is a 3x3 matrix such that A*> =3A+al and
A'=21A+pI . Find ., 8 .

Answer: -1, -8
Solution:
Given, A’ =3A+al and A* =21A+ BI

A4=A2'A2
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A'=(3A+al)(3A+al)=21A+pI
9A” +3Aal +3aAl +a’l =21A+ BI
9A’ +6aA+a’l =21A+ Bl

Again using A*> =3A+al inLHS
=9(3A+al)+6aA+a’l =21A+ Bl
= (27+6a)A+(9a+a’ )l =21A+BI
L 271+6a=21 &9%a+a’=p

60 =—6 & 1-9=p

a=-1 & p=-8

Question: Consider a function f(x)= % , then which of the following is correct?
X+

Options:

(a) f (x) is one-one for x & (0,0)
(b) f(x) is one-one for x & (1,)
(¢) f(x) is one-one for x & (2,%) and many-one for x & (—c,0]

(d)
Answer: (c)
Solution:
x 1]+ 2x
( = ) =1+ 22 i
x +1 x +1

()c2 +l)2 - 2x(2x)

(x2 +l)2
f,(x) - 21— 2.\'22
(x‘ +1)

7(x)=

f'(x)=

Question: If real part of the product of z, & z, is zeroi.e., Re(zz,)=0 & Re(z,+2,)=0
then Im(z,) & Im(zz) is
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Answer: Im(:,) & Im (zz) are of opposite signs

Solution:
Given product of z; & z, iszero

i.e, Re(z-2,)=0
22 = (o +iy) (% +iy,)
= (xlxl - -\'1-\’2)
Re(z,z,)=xx,-y,y,=0
XX =Yy (i)
Re(z,+2,) = (x +iy, ) +(x, +iy,)
Re(z,+2,)=(x+x,)=0
X, =—x
Substitute x, in (i)
—X % = WY,
=¥y, =—Xx =-ve
Im(z,) & Im(z,) is one positive and one negative.

Question: If a,,a,,a,,....,a, is an increasing GP such that a, xa, =9 and a, +a, =12. Find

iy =1
Answer: 36.00
Solution:

Given a;+a, =12 and a,xa, =9

a;+a, =12
ar, +arf =12

ar'(1+r%)=12  ..(1)

a,-a, =9
ar’-ar’ =
a-r'=9
ar'=3

Substitute in (1)
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Now a, +a,

=ar® +ar’ =ar (r2 +r4)
:3xr2(1+r2)
=3x3(1+3)

=9x4
=36

Question: A is the area between x*+y* <21, y* <4x and x>1. Find

s ()

Answer: J_ —%

Solution:
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2><j-2\/;dx =4Exi ﬂ‘] = §(3J§—1)
N

21
2[ 21-x° _ZBxdzl x +l><2lsml('fﬂ

=0+21Z3x2.3 - 21sin™ VB
2 J7

E 21(.:05-‘ \EJ&E

=215in"%—6\/§
= §(3J§—1)+2lsin-’ 2 _6f
3 7
3.4
3

Question: i.max {x2,1+[x]}dx is equal to

Answer: 5+:J5
Solution:
f(x)
4 :
) , z
| [—
0 2
1
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(1x1)+2(v2-1)+

ﬁ'—.u
-
&
-

5442

A

Question: 4 apples are picked one by one without replacing from a bag containing 3 rotten
and 7 normal apples. Let x be no. of rotten apples. Find X +v_.

Answer: —,—
52

Solution:
X 0 1 2 3
P(X) w C x'C, O, rC, 'C,
10(?4 l(')Cv4 10 CA mC_‘

~|

=|

$=Y xP
6
5

2

Variance = V =Y x’F,—(X)

14

il
25

log, (x—1) .

Question: Domain of f (l) - log, (x _4)

Answer: xe(4,)\{5}
Solution:

For domain

x>0, x—1>0, x#1

& x—1>0, x—1#1L,x—-4>0

log,  (x—4)#0
=x—4#l=>x#5

. xe(4,0)-{5)
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11 11
Question: If the coefficient of x’ in the expansion of [ax3 - i) and (ax+#) are

Px px’
equal, then the value of (& + ,B)2 is

Answer: 1.00
Solution:

11
1 )
General term of (a.\'3 + —] is

k
e ()

11 L1-k -k _33-4k
=" Ca [ x

. 9
Now for coefficient of x°, we have

33-4k=9
—=4k=24
= k=6

11
Similarly, general term of (ax+ L‘J is
=

T, = “Ck (ax)ll—k (ﬂl 3]

X

W Nk gk 11-4k
= Coa " fx

For coefficient of x™, we have

11-4k=9
=4k =20
= k=5
e gs__nc a_ﬁ
Gﬂ(, 5° nps
11
G
:>a,B=”C:—I
= (aB) =1

Question: Consider 3 coplanar vector a = 3i —4}'+ Ak, b= 4f+3j‘ —k and ¢ =1 +3}'—4IQ .
Then 94 is

Answer: 87.00

Solution:
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3 4 4

3 =1|=0
1 3 4
-27-604+94=0

94 =87



