MP PET 2009

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

ii. a = 3, b = 4

iii. a = 0, b = 7

iv. a = 5, b = 2

Sol.
[image: image1.png]Mean =

Variance
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=a® +b7 +189-180=34

=a+b1=25





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

Q. 2. The vector [image: image2.png]ai + 27 + @&



 lies in the plane of the vectors [image: image3.png]


 and bisects the angle between[image: image4.png]band &



. Then which one of the following gives possible values of [image: image5.png]aand §7




i. [image: image6.png]=24




ii. [image: image7.png]



iii. [image: image8.png]=2 =2




iv. [image: image9.png]



Sol.
[image: image10.png]As@, b and & are coplanar
[z z]=0
Ora+f=2 5}
Also & bisects the angle between b and &
a=1(+2)

T+2f+k
or,g=2| T TE g
() @
But &=e0 2427+ K

Hence A=-2 and @ =1, =1
Which also satighy ()

Correct answer is (2)




Q. 3.
[image: image11.png]The non — zero vectors @, b and & are related by &= 85 and & = 76,

Then the angle between @ and & is




 

i. [image: image12.png]o |




ii. [image: image13.png]



iii. 0

iv. [image: image14.png]N




Sol. The sign of [image: image15.png]dand &



 are opposite. Hence they are parallel but directions are opposite.
Therefore angle between [image: image16.png]dand Tism




[image: image17.png]correct answer is (2)




Q. 4. The line passing through the points (5, 1, a) and (3, b, 1) crosses the yz-plane at the point [image: image18.png](o





i. a = 6, b = 4

ii. a = 8, b = 2

iii. a = 2, b = 8

iv. a = 4, b = 6

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

[image: image19.png]2 b-1 1-a
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anda+(1—a)x§ =

or,2a+5-5a=-13
or,a=6

Correct answer is (1)
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Q. 5. If the straight lines[image: image20.png]


 intersect at a point, then the integer k is equal to

i. 2

ii. 2

iii. 5

iv. 5

Sol.As the given lines intersect

[image: image21.png]13 2

3 13
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orfe 2 3=0

B & 2

or, k==5,%

Integer is — 5 only

Correct answer is (3)




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

i. [image: image22.png](r-2f y?=25-(y-2F




ii. [image: image23.png](x-2f y?=25-(y-27




iii. [image: image24.png](x-2)y?=25-(y-2)}




iv. [image: image25.png](y-2)y?=25-(y-2f




Sol.The required equation of circle is

[image: image26.png](x-af +(r-2F =25 @
differentiating we get
2(x-a)+2(y-2)»=0
ora=x+(y—-2)y @)
putting ain ()

fr-x-b -2 +6-2"=25
or,(y=2f y? =25 (y-2)}

The correct answer is (1)




Q. 7. Let a, b, c be any real numbers. Suppose that there are real numbers x, y, z not all zero such that[image: image27.png]x=cy+bz,y=az+cxand z=bx +ay Then a® +b* +¢* + 2abe is equal to




i. 0

ii. 1

iii. 2

iv. - 1

Sol.
[image: image28.png]x=cy+tbz=x-cy—bz=0 @
y=az+bx=br-y+az=0 @)
z=bxtay Sbrtay-z=0 )

Elim inating 7, y,z from ), (i) and (i) weget

or,a* +b* +¢* +2abe=1

The correct answer is (2)




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

i. [image: image29.png]If det A=+, then A7 exists and all its entries are int egers




ii. [image: image30.png]If det A=+, then A7 need not exist




iii. [image: image31.png]If det A=+, then A7 exist but all its entries are not necessarily int egers




iv. [image: image32.png]If det A=+, then A7 exist and all its entries are non — int egers




Sol. The obvious answer is (1).

Q. 9. The quadratic equations [image: image33.png]7t —bxa=0and X' —cx+6=0



 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

i. 3

ii. 2

iii. 1

iv. 4

Sol.
[image: image34.png]Let the roots of x* —6x+a =0
be o and 4f and thatof x* —cx+6=0be cand 3§
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4 8mang
3
Then 2 —6x+a=0
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_6%2
T
a=2p=1

Correct answer is (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?

i. [image: image35.png]687C,




ii. [image: image36.png]



iii. [image: image37.png]



iv. [image: image38.png]67°C,




Sol. M = 1, I = 4, P = 2

These letters can be arranged by

[image: image39.png]1+4+2)!

darr = o




The remaining 8 gaps can be filled by 4 S by [image: image40.png]¢y ways




[image: image41.png]Total no. of ways=1°C, °C,

Correct answeris (2)




Q. 11.
[image: image42.png]cosx

Jx

1
Letl= ] dx. Then which one of the following is true?
H




i. [image: image43.png]1<laais2
3




ii. [image: image44.png]1<2anai<2
3




iii. [image: image45.png]1>2ana sz
3




iv. [image: image46.png]1<laais2
3




Sol.
[image: image47.png]We Know 222 <1, when x € (0,1)

Afx dx

Aiso, cos x <1, when x € (01)
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Correct answer is (4)




Q. 12.The area of the plane region bounded by the curve [image: image48.png]0and 3y* =lis equal to




i. [image: image49.png]



ii. [image: image50.png]s




iii. [image: image51.png]



iv. [image: image52.png]



Sol.
[image: image53.png]



[image: image54.png]



Area of the region BCA

[image: image55.png]Hence area of the region bounded by the curveis equal to 2 x

Correct answer is (2)
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