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MATHEMATICS ()
Time allowed: 3 hours] [Maximum marks: 100

1. All questions are compulsory.
2.

General Instructions: &

divided into three sections A, B and C. Section A
comprises of 10 questions of on ch. Section B comprises of 12 questions of four marks
each and Section C. comprises ions of sex marks each.

All questions in Section A arg to nswered in one word, one sentence or as per the exact

requirement of the questi

The question paper consists of 29 sti

There is no overall ch Hawever, internal choice has been provided in 4 questions of four
marks each and 2 qu ngjof six mark each. You have to attempt only one of the alternatives
in all such questigns.

Use of calculatorsi nc;permitted.

Section A
factor of;ain the following:

2 -35
6 0 4
1 5 -7



2. Evaluate:

a+ib c+id
—-c+id a-ib

3. Iff(x) = x+ 7 and g) =x— 7, XUR, find (fog) (7)

4. Evaluate: si I—T—sin‘l(-lj
3 2)]
13] [yo] [56 <::>

5. Find the value of x and y if : } [y } { } 0

0x| |12] |18

N9

7. Find a unit vector in the direction af=3i - 2] + 6K

8. Evaluate: j—dx &

9. For what value of are the vectorst k andb=i- 2] + 3K perpendicular to each

other?
10.Find the angle betwee $| ~j+k andb=i+]-k

Section B

3. Express A as sum of two matrices such that one is symmetric and the other

OR



122
fA=|21 2|, verifythat - 4A-51=0
221

12. For what value of k is the following function continuous at x = 2?
2x+1; x<2

f(x) =4k ) X=2
3x-1; x>2

13.(i) Is the binary operation *, defined on set N, given by aﬂa;—-:bf r all a,g,
\ 2
commutative?

(ii)Is the above binary operation *associative?

14.Find the equation of tangent to the curve x :s'{%s 2t, afd =

15. Solve the following differential equation:
(¢ —y)dx+2xydy=0
give thaty =1 whenx=1

Solve the following differe

&y _x2y-x) )
dy x@y+x)" 7" )

iffétential equation:

. the shortest distance between the following lines:
x—3: y—5: zZ- 7and X+ 1: y+ 1: z+1
1 -2 1 7 -6 1

OR



Find the point on the I|r+<-:‘3—2 _y+1_2z-3

> —2 at a distance from the point (1, 2, 3)

A ~

19.1f a=i+ j+k andb=] -k, find a vectorc such thataxc=band ac=3
OR
If a+b+c= Oand‘é‘ :3,‘5‘ = 5and‘6‘ =7, show that the angle betwe 5.

20. Solve for x:
tari® x-1 + tan X+1 _n \ 2
X—2 x+2 4 ()
- J1+sinx ++/1- sinx dy
21.Ify = ! , find =
y [\/1+smx J1- sinx dx &

1
22. Evaluate:j cot‘l 1- X+ X ]dx

@ tion C
23.Using properties of determinafits e the following:

at+tb+2c a
=2(@+b+cf
c cta+2b
0
24.Using inte find the area lying above x-axis and included between the &iyle8x
ola’y= 4x
25. Usi rties of definite integrals, evaluate the following:
T
xtanx
[—————ux
) secx+ tarx

26. Show that the rectangle of maximum area that can be inscribed in a circle is a square.
OR



Show that the height of the cylinder of maximum, volume that can be inscribed in a one of
height h is% h

27.A factory owner purchases two types of machines, A and B for his factory. The red@ixements
and the limitations for the machines area as follows:

Machine Area occupied Labour force Daily
A 1000nt 12 men

B 1200nf 8 men QJ

@ .
He has maximum area of 900Dawvailable, and 72 skillefl lab s show can operate both the

machines. How many machines of each type shou u maximise the daily output?

28.An insurance company insured 2000 scooter@riv 00 car drivers and 6000 truck drivers.
The probability of an accident involving a_sc@eter,“& car and a truck are 0.01, 0.03 and 0.15
respectively. One of the insured persons s'With an accident. What is the probability that he

iS a scooter driver.

29.Find the equation of the plane p tAugh the point (-1, -1, 2) and perpendicular to each of
the following planes:

2x + 3y - 3z = 2 and\5x +z2=6
OR

Find the equationgof the e passing through the points (3, 4, 1) and (0, 1, 0) and parallel to






