
Time:3 Hrs. 
A. ) Let R be a relation in the set N given by 

R= {(a, b) : a=b-2, b>6} 
Choose the correct answer. 
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(a) (2, 4) e R 
(d) 3, 8) e R 

R={(a, b): a=b-2, b>6} 9o Y bD fa CSi 
(b) (8, 7) e R (c) (6, 8) e R 

Given f(x) = 8x and 

Sub : Mathematics 

Sin 

(ii Find the principal value of Sin 

fM3| atCE f() = 8x° E g(x)=x fog tfaSI 

2 

(iv find the value of ( fe ) 

f#A? 

A 

+ Sinl l 

(yY For the matrix 

g(r)=x3. Find fog 

(v) If a matrix has 8 elements, what are the possible orders it 
can have? 

symmetric matrix. 
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A= 

lx10= 10 

- verify verify that A +A' is a 



(v) rite true or false: 

"very continuous funetion is dillerentiable " 

(yi) Write the order.and degree (if defined) ofthe differentia 
cquation 

d'y 
dr 

(a) 0 

d 

dv 

3,4, 5 

dr 
+Cos 0 dt|l04 

(iN) If e is the angle betwecn any two vectors and , then 
a.B| ax5 when 0 is equal to 

dy 

(Qhoose the correct answer) (9yA1 bs) 

d 

(x) Find the direction cosines of the line joining two points (-2, 3,4) and (1,2, 3) 

2 

Show that the relation R defincd in the set A of all polygons as R= P, P,) : P, and P, have same number of sides, is an cquivalence relation. What is the set of all clements in A related to the right angled triangle T with sides 3,4, 5? 3+|=4 
AS A� R 

R= , P,) :P, 4 P,4 19 3J| 414} 

Or () 

(d) n 

[2] 

Consider /:R »R given by f)4r+ 3, Show that f is 

invertible., lind the inverse of f. 

4. 

Tind A'5A +61, i1A 

2 

by 

2 I 

0 

f(x)= 

fr) = 

2 0 

ar +1, if xS3 

2 

Using properties of determinants show that 

b 6'(u-b)(b-c)le- a) 

bx +3, if x>3 

is continuous at x =3 

I 

Or(M41) 

5A +61 

Find the relationship between a and b so that the function fdefined 

ax+l, f xs3 

|bx + 3, af x>3 

I| 
3 

Or (4) 

4 

Find all points of discontinuity of f. where fis defined by 

4 
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f()= 

Find 

dy 
dx 

dy 

2r+3. if f xs2 

() 

2r-3, if a X>2 

) y=2CosW) 

if 

(i) y=eg * 

If xy=ey find 

0 

() tanx dt 

Evaluate (any two) | A (R(AA TD) 
, lanx 

dy 

d 

dr 

7./Evaluate (any one) A A 1 (REAI ADI) 

Or (R1) 

+ 2x+2 

(i) |log(1 + tan x) dr 

[4 

2+2=4 

2 +2=4 

Find the equation ofa curve passing through the point (-2. 3). 

oiven that the slope of the tangent to the curve at any point (x, y) 

is 

2x 

dy 

Or() 

Find a particular solution of the differential equation 

-+2y tan x = Sinx, where y =0 when x= 
d 

d 

Dy=0 23I| 

2x 

10. () Show that (a-b)x(a+b)=2(äxb) 

4 

9. If ä=2i +2j+3k, b=-i+2j+k and =3i+j are 

such that a+6 is perpendicular to , then find the value of .. 

�=2i+2j+3k, b=-i+2j+k aF T= 3i +j 

Or (1) 

foo 
4 

2+2 =4 

i) Find the area of the parallelogram whese adjacent sides are 

given by the vectors � =3i +j+4k and b=i-j+k 

Show that the vectors 2i-j+k.i-3j-S& and 3i -4j-4k 

form the vertices ofa right angled triangle. 



11. 6)/ Find the value of x if 

2 3 
4 5 2x 

Show that the differential cquation 

záy - yár = ry'dr is homogeneous. 

3 

12. Find the vector and cartesian equation of the line throut point (5, 2, -4) and which is parallel to the vector 3í +2j-
(5.2.4) q IK AK 3i +2j - 8k (CETA 

If P(A) = 

. i-3j-Sk 

6 

13. An urn contains l10 black and 5 white balls. Two balls are dr 
from the urn one after the other without replacement. Whk 
the probability that both the balls are black? 

f PIA)= 6 

PB) = 
5 

Or () 

(0) PA^ B) (i) P(A/B) (üi) P(B/A) 

and P(A B) = 
7 

242 

find 

PB)=as PAU B) = 

2+1+14 

() PA B) (i) PA/B) (m) PB A 

( Solve the equation for z y zand t if 

find X and Y. if 

XUEYD 

(5 2 
X-Y= 

0 9 

-13 5 

and () K-I= 

Or() 

2r-3y -3: =5 

x-2y-z=-4 
3x-y-2:=3 

Solve the following system of linear equations using matrix 

method 

3 6 

6 

15. (a) A stone is dropped into a quiet lake and waves move in 

circles at 2 speed of 4 cm per second At the instant when the 

radius of the circular wave is 10 cm. bow fast is the enckosed 

area increasing? 

Or(2) 

3 (b) Find two positive numbers whose sum is l5 2nd the sum of 

whose squares is minimum 

Va) The volume of a cube is increasinga the rate of 8 cm se 

How fastis the surface area is increasing when the length 

of an edge is 12 cm? 
3 



(b) Find the local maximum and local minimum values of 

2a 

function fgiven by 

0 

16. (a) Prove that (N1 ) 

f(r) = 3x + 4r'-12r'+12 

f)= 3r+ 4r-12r' +12 (04 

b Find the arca enclosed by the circle +y? =' 

r 

(a) Prove that (319| 1 ) 

a 

(b) Find the area enclosed by the ellipse 
+ -=1 

Or (l) 

0 

d: 

,iffis an even function (7(f 

Show that the differential cquation (-y) 
homogencous and solve it. 

[8] 

d 

4 

2 

2 

=X+2y is 
6 

4 

(a) Find (GoG) 

r= aCos0, y = bSin0 

Or () 

(b) If y = Sin 'x, show that 

y= Sin 'x 

18. Define skew lines 

( (GI A 

dy 
dx 

SIX. 

=0 

Find the shortest distance between the lines whose vector equations 

are given by 

7-f+2j+s)- -3j+2k) and 
i-4i+5j+6k +ui+3j+i) 

i-4i +5j+6k +ui+3j+i) 
Or(1) 

7i-j+8k 

4 

A man is known to speak truth 3 out of 4 times. He throws a die 

and reports that it is a six. Find the probability that it is actually a 

1+5 =6 

[9) 

Find the projection of vector +3j +7k on the vector 

6 

2 
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