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1. (a) Define compound statements. Explain
conjunction, disjunction, negation and
biconditional statements with truth
tables. o D

(b) Using the standard laws, show that _
TpAallgar)vigar)vipar)er S

26L/43a | ( Turn QOver )



( 2 )

OR

- 2. (a) Using any example, prove that
AxB#BxA and (AXxB)xC # A x(B xC) 5
(b) Prove that |
| (AuB)uC=Au (Bu C)
and (AUB)INnC=An(Bn C) S
3. (a) Show that the function f: R — R, where
f()=x> VxeR is one-one and onto. 5
(b) 1f f:A— Bandletl, and Iz be identity
functions of A and B respectively, then
prove that
U‘?-IA')=f and (Ig o f)=f S
OR
4. (@ If f:N>Y: f(x)=4x?+12x+15 and
Y = range of (f), then show that f is
invertible and find f}. 5
(b) If A={x:erR,-g£xsg} and
B={y:ye R, -1<y<1}, then show
that the function f:A — B, where
f(x)=sinx 1s invertible and hence
find £ 5
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( 3 )
(a) Find an equation for the tangent line to

the parabola y = x? at the point P(1, 1).

(b) Prove that if f and g are differentiable
at x, then so is the product f g and

L (g0 = £ (02 (901 + g9 LF (<]

OR

. 3 b
(a) If y=\/esm1°g(x *7)°  using chain rule

find %Y.
i+

(b) If y-~/x2:-f=log{1/x2 +1-x}, then
show that (x? +1).gx~'i+xy+1=o.

(a) Prove by summation that

1 3 1
gx dx=§

2 revolves around

(b) The circle x? +y? =a
the x-axis. Find the surface area and
the volume of the whole surface

generated. ..n

( Turn Over )




( 4 )

OR

8. (a) Find the area of a hyperbola xy = c?
' bounded by the x-axis and the ordinates
x=a, x=D>b. ¢ 36 S

2x +1
v3x+2
method. S

(b) Evaluate I dx by substitution

9. (a) Construct the truth table for the given

~ statement .
Ll R dmd, S
| X
If 1 -1, 1] =Y : f(x) = and
(b) f:-1,1] f(x) x+2
Y =range (f), then show that f is
invertible and find f!. 5

OR

10. (a) If y=e*(sinx+cosx), then prove that

d’y ,dy
—_— =2 2 42u=0 S
de2 dx "

(b) Find the length of the arc of the curve

- %a(ex/“ +e*/9)

between the. points x =0 and x = x. <
;k * %
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SECTION—I
( Marks : 15 )

Put a Tick (v) mark against the correct answer in the
brackets provided : 1x15=15

1. Which of the following is a statement?
(a) What is your name? ( )
(b} L2%3=5 ( )
¢} x+1=3 ( )

(d) Open the door. ( )
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2. Which of the following is a tautology?
(@ PvIP o

(b) P AP ( )
[ ey =l

(d) None of the above ( )

3. The complement of universal set U is

(@ U (e

(b) ¢ T
(c) {0} e
(d) None of the above ( )

4. If f={{1},1{1, 2}, {2, 3}}, then the union of the
family f is

(@) {1} Ritist

(b) {1, 2] S

(c) {2, 3} Pl
(@) {1, 2,3} L
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S. A function f:A — B is said to be into if

(aq) every element in B has at least a pre-image
in A ( )

(b) every element in B has two pre-images
in A ( )

(c/ even a single element in B has no pre-image
in A ( )

(d) None of the above ( )

6. The function f: R—> R: f(x) = x? is

(a) one-to-one and onto ( )

(b) one-to-one ( )

(c) neither one-to-one nor onto ( )
(d) None of the above ( !

7. An invertible function has
(@) a unique inverse ( )
(b) a common inverse ( )

(c) two inverses ( )

(d) None of the above ( )
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8. If f: X—>Y and Ac X, then f(A)={f(x): x€ A} 1S
called

(a) image of fin A iy
(b) image of A in f (i )
(c) subsetof Ainf  ( )
(d) None of the above g

9. The tangent line to the curve y=f(x) at the
point P (xg, f(xp)) 18

(@) y+ f(xg)=mtan(x—Xo) fie)
(b) y+ f(xp)=mtan(x+ Xo) fre
(c) y- flxg)=mtan(x—Xp) i
(d) None of the above o)

10. A function f(x) defined on (a, b) is said to be
increasing 1if

(@) x1<x3 = f(x1)=f(x2) T
(b) x1<x3 = f(x1)2 f(x2) T
() x1<x3= f(x1)> f(x2) { 2o

(d) x1<x3= flx1)<flx) (s 5d
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11. The second derivative of y =log x is

G I R
X
1
Mloeg ]
©) —){- b
1
e
s ()

12. In J' f(x)dx = F(x) + C, the integrand is

(@) F(x) |
(b) f(x) g

(c) dx T

(d) f(x)dx ko)
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(1+x)2dx=

13.j 7

x2

(a) logx+7+c ( )

(b) 10gx+~g—+x2+C ( )

x2

(c) logx+—2—+2x+C ( )

(d) 1ogx+2x2+-2’-‘-+c T

14. r =2a sin B represents the equation of a/an
(a) circle ( )
(b) cardioid ( )
(c) parabola ( )

(d) astroid ( )
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15. According to the fundamental theorem of integral
calculus, where ¢ is the antiderivative of f

b
@ [ flgdc=fb)-fla ( )

b
b) [ fxdx=o¢(@-0()  ( )

b
© | fixde=fla)-fb) ( ]

;SR
@ [ fdx=¢®)-6(@  ( )
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SECTION—TII
( Marks : 10 )

Answer any five of the following questions : 2x5=10

1. Prove or disprove (p A (p=¢q)) = q is a tautology.
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2. If A= {a, b}, B ={3, 6, 9}, then write all the elements
of P(A) and P (B).
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3. Show that f : N> N: f(x)=2x VxeN 1s one-one
and onto.
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4. Show that the function f(x)= (Jr:3 ~6x% + 12x-18) 1s
an increasing function on R.
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5. Evaluate j(a + bx)" dx.
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6. Prove that

& et
judx J20 32 eodx -90x~12 4 C
x\/; 3

* % %
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