MATHS

Q. 1. The mean of the numbers a, b, 8, 5, 10 is 6 and the variance is 6.80 . Then which one of the following gives
possible values a and b?

i a=1,b=6
. a=3,b=4
iii. a=0,b=7

iv. a=5b=2

Sol.
Mé‘ﬂ?ﬂ=&=6
b
2 2
Var‘iance:zx —[ZXJ =63
pH b

_at + B+ 64+ 25+ 100
5

=a® +b* +189-180=34

=a’+h*=25

— 36— 68

Possible values of a and b is given by (2)

h=i + 7 Pﬂcf+c—J+.55

Q. 2. The vector d=ai +2j+ K lies in the plane of the vectors

and bisects
the angle between® @724 £ Then which one of the following gives possible values of cand 51
. a=24=1
i a=Lfg=
i, o=2f8=2
e=18=2

Sol.



Az, b and & are coplanar

zg z]=0
Or,z+ =2 (i)
Also & Bisecis the angle batween Band &
La=AlE+z)
or,d=A m (3}
NG
But 3= 2+2j+ fk
Hence 4 =+{2 and =1, =1
Which alsa satisiy {1}
. Carrect arswer is (2)
Q. 3.
The non — zero vectors @, & and © are related v = Bb cnd & =—Th
Then the angle betwesn o and © is
frs
i z
il )
iii. 0
i
iv. 4
Sol. The sign of @ and € are opposite. Hence they are parallel but directions are opposite.

G caned © vk
Therefore angle between

L carract answer iz (2)

Q. 4. The line passing through the points (5, 1, a) and (3, b, 1) crosses the yz-plane at the

17 —13
[D, —, —]  Then
: 2 i
point

i. a=6,b=4
. a=8b=2
iii. a=2,b=8

iv. a=4,b=6



Sol. Equation of line through (5, 1, a) and (3, b, 1) is

x—5:y—1:z—a:i
-2 E&-1 1-a
any pomt on (1) 1z

5-221+(-14, a+(1-a)i) (i)
Az (U, E - E] fies an (1)
27 2

5—2,1:0:.9::% (iif)

1+[E:—1)><E=E
2 2
o, 2+ 5 —-5=17
or, b=4
13

anda+[1—ajl><§ =——
2 2

ar, 2a+ 59— 9a=-13
or, i =6

. Carrect answer is (1)

=1 y—-2 =z-3 x—2 w-3 =z-1

ard
Q. 5. If the straight lines & 2 3 3 ik 2 intersect at a point, then the

integer Kk is equal to

g o1 NN

Sol.As the given lines intersect

k 2 =10
3 k
1 1 =2
Or |8 2 3=0
=k 2

Integer is — D anly

o Clarrect answer s (3)



Q. 6. The differential of the family of circles with fixed radius 5 units and centre on the liney =2 is

i Ol ] —~ i el
.. Ix L-.' 1 LT = L-:} I w2 L-.' 1
i \ L Wt r
(x—2)y* =25 o)
1. _:V
, ;
Fl o v o J Y]
Pwp — A w3 T = Ay Wy A
Lo ""_." & frp [y ooy

Sol.The required equation of circle is

x—a) +(y-2" =25 (i)
differentiating we get
Sx—al+2(y-2)y =0
cr,.:z:x+liy—2:ly" (3
pretiing ain (3)

r—x—{y =201 +iy-2% =25
or, v — 2)2 ¥ =25- [y - 2)2

; The correct answer iz (1)

Q. 7. Let a, b, c be any real numbers. Suppose that there are real numbers x, y, z not all zero such
2 2 2 :
x=cythz, v=az texand z =hx tay Ther @ +5° + o + dabc is equal in

that
i. 0
. 1
iii. 2
iv -1
Sol.
r=cvtbr=rx—cv-—bz=10 {1}
v=ar+hr=bx—y+az=0 (i
z=brtay=bxtay—z=10 (1)
Elim inating x, v, 2 from (1), (5 and (6 weget
1 —z b
-1 a|=0
a =1

or,a’ +5% 40 + 2abe=1.

. The correct ansvweris (2]

Q. 8. Let A be a square matrix all of whose entries are integers. Then which one of the following is true?



K det A== 1 then A7 existz and all its entrizs ave int egers
5 det A== 1, then A7 need not exisi
I det A== 1, then A7 exist But all its entries are not necessarily it egers

K det A== 1 then A7 exist and all its entries are nen — 1t egers

Sol. The obvious answer is (1).

2 _ 2 _
Q. 9. The quadratic equations £ bra=0and x cxt6=10 and have one root in common. The other

roots of the first and second equations are integers in the ratio 4 : 3. Then the common root is

A P N W

Sol.

Let the rovisaf x* —6x+a=0
begand 48 and that of x* —ex+6=0be wand 3

Ca+48 =6 (i)
4 o ff = (i)
o+ 34 =c (%)
Sl =6 (v
Using () & (3v)

i =2 =a=5

36
Than X —6x+a=0
reduces fo

x4 —6x+8=0

61,3632

X

2
+
:E:{g
2
=2 f=1

. Carrect answer iz (2)

Q. 10. How many different words can be formed by jumbling the letters in the word MISSISSIPPI in which no two S
are adjacent?



6870,
700, B,
gt O,
67°C,

So.M=1,1=4,P=2

These letters can be arranged by

+4+21 _
ALY ST By, T
14121 s W

k]
The remaining 8 gaps can be filled by 4 S by Cy Ways

: Total o af ways=T7C, *C,

» Clorrect answer 15 12)
Q. 11.

o loosx
Le.ﬁiz_[

2

dx. Then which one of the folowing iz true’

f-::gama'.,?}E
2
f-=:3me.:a"J-=:2

I}Eamf.sz
i 3

2
f-:g.:m.:: J o2

iv.

Sol.



i x
We Know

X

< fx

2ifh

5]

ALj

X

g

ﬂ-\.,lll'; fix

= dx <

B
bt

. "Lj &
e
() O g

g
dr < —

Jx 3

Also cozs x < when xe(0]1)

I

) Mg i Do

Ccosx 1

P
Nr o afx
teosx 1

= dr < | —= dx
<l

frosx

IR

f-::%ami.f-::E

dr <2

o Clarrect answer is (4)

Q. 12.The area of the plane region bounded by the curve

e | — | h ] Is o | o

<1, when x € (0, 1)

x+ 2y =0and 3y* =1is equal to



. ] ~ . K S
It+iy =l=¥ =——ix—1)
X 1
—_——_I'r'—'ll"l
"'| = r
& 2
X x |
oF, —::—:'l':
roox 1
er, ———= =
202 5
x -
C'.?", _ == :
& 3
oF T==

Area of the region BCA

[ R m—

[
__3}1

_1‘23
3

!
3

. _ 2 4
Hence area of the region bounded by the curve iz equal io 2 x 3 = 3

. Clarrect ansvwer is (2)



