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1)(a)2<t<5S
2) (a) -2

28
12
10) (c) 0
11) (a) xdy + ydx =0

2y =20 (%)

13) (b) log y
149 (@) L = —kp
15) (a) 1
16) (b) F/(—o0) = —1
17) () 0 = /npq
()

O

2 2

19) (d) Q- {0}
20) (c) -1

answer the seven question 10th compulsory

21) Rolle’s theorem is not valid.

22) Area of the circle

A =7r?
dA __
i 27r

When r = 3cm,
dA

22 — 271 x 3 = 67rem
dr

23) Area of a circular template A = 7712
dA = 27rrdr

dA =2 x 7 x 10 x 0.02

= 0.47wcm?
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2nd VOLUME TEST
12th Standard Date : 30-Dec-22
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Maths

Total Marks : 90
20x 1 =20

7x2 =14

The possible error in calculating the template area is approximately 0.47T cm?.
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_)+Lz>0
—-1,z<0

27) order — 2 : degree 2

28) Given n = 5 and
PX=2)=PX=23)
PX =x) =nC,p*q" "
x=0,1,2,..n
Therefore (1) becomes,

5Cyp’q® = 5C3p°q®

5x4  _ 5x4x3
= 297 3P
= Sincep+qg=p
=pt+p=1
=2p=1
=p=1

www.TrbTnpsc.com

29) Let (S, #) be an algebraic structure. Assume that the identity element of S exists in S .

It is to be proved that the identity element is unique. Suppose that e; and e, be any two identity elements of S.
First treat e; as the identity and e, as-an arbitrary element of S

Then by the existence of identity property €9 * €1 = €1 * €3 = €5 ...
Interchanging the role of el and e2 €1 * €9 = €5 * €1 = €1 ... (2)

(1)

From (1) and (2), e ; = e,. Hence the identity element is unique which completes the proof

30) Let e be the identity element in Q.
Then for every a € Q such that
A*e=e*a=a

Givena*b:%b
Now,a*e:a
ae __

?—CL
e=8¢Q

Hence 8 is the identity element for given operation.

answer the seven question 10th compulsory

31) C = :%r
32)V = %mﬁ S = 4nr?
W — fp2 95 — gy

r r
dv. _ dV/dr _ 4m?
dS =~ dS/dr — 8mr

2
dv — 2 _
Hence <d5’)r:2 =3 1

33) Let f(x) = tan x, X,=45,dx =1
f(xo) = f(45) = tan 45 = 1
f(x) = sec? x dx
f(x,) = f(45) = sec? 45 (1)
(v/2)? =2 (0.01745)
= 0.03490

7x3=21
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~ tan 46° = f(x,) +'(%,) dx
=-1+0.03490 = 1.03490

Y=53
dy = %(:z:) 5 dx
o = 32,Am =-1
£ (z0) Az = dy = 1(32)7 (-1)
4
()7
£ (zo) A, = 0.0125

f(z + Az) ~ f(zg) + £’ (zg) Az
~ 2+ (—0.0125)
v/31 ~ 1.9875

35) %
36) [ = fol log(L —1)dz
= fol log(%)dm .......... (1)

Jo f(z)dz = [ f(a - z)dz
s I= fol log( lzix)dm

- fol log(lf—z)dw .............. 2)
Add (1) & (2),

2l = fol [log( 1?) + log( 12)} dzx
= fol log(% F 15 )de = fol log 1dx
21=0

1=0

fol log(% T 1)da: =0
Pt () - o)

38) Giveny = A cos 2x- Bsin 2x ........ (1)
Here two arbitrary constant, so differentiating equation (1) two times, we get

% = A(—sin2xz)2 — Bcos2z(2)
= —2 Asin2xz — 2 Bcos 2z
% = —2[ Asin2z + Bcos2z] ................ ©2)

Again differentiating equation (2), we get
d’ .

d—z’; = —2[ A cos2z(2) — Bsin 2z(2)]
= —4[ A cos 2z — Bsin 2z|

4y
dz?

= —4y [."y = Acos2z — Bsin 2z]

42
d—m?; + 4y = ( is the e required differential equation.
42
y = A cos 2x - B sin 2x is the general solution of the differential equation d—xf +4y =10

39) Given n = 10

_ 2 _ 1

Prm=y
“4=1-5=3
“P(X=2)=nC,p'¢"*
x=0,1,2,...n

S P(X =2) =100, () ()"
_ 120:19 (:T%)

P(X=2)=45(%)
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40) gf
answer the six question 11th compulsory 7x5 =35

41) ds _ 2 4a _ 1
) & = 60cm?/seco- = f-cm/sec

1. When x > 0, y is well defined. As £ — 00 we find that y — £00
2. For x < 0, y is imaginary and so the curve exists in the first and fourth quadrants only
3. When x = 0, y = 0 and when y = 0, x = O clearly the curve passes through the origin
4. The curve is symmetrical about x-axis only
5. As & —» 00,y — 00 and vice versa. Hence the curve does not admit any asymptote.
dy _ 3 /=
= T3 Ve

dy dy
For X > 0, priie 0 and 2 < 0 due to symmetry.

3 3

Hence the branch ¥ = \/513 2 of the curve is increasing and the branch ¥ = \/§$ 2 decreasing and they do not intersect
the axes at points other than the origin.

The point (0, 0) is not a point of inflection.

43) 2.0116 approx.
3_.3
44) u= sec_l (u)
z+y
u is not a homogeneous
23—y3

Tty
3_,3

33 43,3
( o (1-3)y3) tr+ty
t(z+y)
f(ta,ty) = t* f(z,y)

f is homogeneous of degree 2

f=secu=

0 0
5 +y@f =pf
J:6(5(;:4) +y6(secu) — 9secu

secutanu (m%
T

ou _  2secu
L 5z +y6y " secutanu

Ou Ou
o —I—y@ = 2cotu

) + secutanx (y%) = 2secu

Hence proved

3
49) Givenx=t%, y=t- %
Point of intersection of the curve with x-axis is obtained by putting y = O.

Ly=0
=>t— % =0

:t=00ri\/§

~ The limit is fromt=0to t = \/§

~ Volume = 7 0\/?_) yzdm = ’n'fo\/g (t— %)2(2t dt)
[+ x=t?= dx = 2t d]

—2r [V? (3t;t3)2t dt

= 20 [V (92 — 684+ 15)¢ dt
=2 I3 (913 — 65 +17)dt
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3
_oomfer e, 2]V3
9 4 6 80
_ 2m[8l _ 81
_9[4 27+8 0]
Volume — %‘-(%) = %Tﬂ cubic units

46) The line y = x lies above the curve y = x° in the first quadrant y = x° lies above the line y = x in the third quadrant.

To get the point of intersection solve the curves y = x>, y = x

x} =x
x3—x=0
X(X2—X):0 = x=0x==1

The required Area

= [%\lg(@) - f(2)ldz + [; [f(z) - 9(=)dz

47) Let P, be the initial population and the population after t year be P.
e P _ dp _ D
Given 5 = 100 = & — 50
dp _ dt dp _ [t
= T %0 J » J 50
t
= log p =50 * ¢ ...(1)
whent=0,p=0
= log pp = 0+c = log pg ...-(1)

~ (1) becomes, log p =5L0+1og Po.

=1 £) =1L
8\, )] ~ F0

=>t=50 log(p£
0

2P,

when p = 2pg, t = 50 log(p—) =50 log 2
0

= 50(0.3) = 15 years.
Hence the population doubles in 15 years.

48) Let x denote the number of bacteria at time t hours

. de __
Given P kz

("." x varies with respect to time t, %)

The equation can be written as,

9 g dt . (1)

Integrating of (1) on both sides, we get
d

[ = [ hat

logz = kt + logc

logz — logc =kt

r
log £ =kt
T _ okt
c
x = cek’

Initial condition:

At time t = 4, x = 2%,
- (2) = 2zg = 0eM
2 — e4k
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etk =2
when t = 12,
o w0e12k
— goel®)’

= $023

z = x0(8) = 8z

‘. At the end of 12 hours, there are 8 times the original number.
49) since f(x) is a p.d.f [* f(z)dz =1

ffooo ke lzlde =1

kffooo e ltlde =1

2k fooo e lPldy =1

[ e_m is an even function]

2k [, e fdr =1

%100

2"‘&1]0 =1

—2k (ef‘x’ — eo) =1k = %

Mean :

EX) = [% zf(z)dx

= ffooo zke 1l dz

= %ffooo ze 1ldz

=0

[ ze 1% is an odd function]
Variance :
2y _ [® 2
= [* z’ke 1*ldz
=k [ z?e "ldx
o0 ¥ €
=1 x2 [T aletde
¥ ze 1% isan even function]
¥ ffeF 20«
& W 28y

f()oo e dr = O;Lz!+1
V(X) = E(X?) - [B(X)]?
=2-0

=2

50) 51) (i) We have (a, b) * (¢,d) = (a +¢,b+d)
Let (a, b), (c, d), (e, f) € A. Then
(&, b) *(c.d)] * (e, f) = (a+c,b+d)* (e
=(a+c)te (b+d)+1
= (a +(c +e), b+ (d+f)
= (a, b) * (cte, d+f)
= (a, b) * [(c, d) * (e, )]
(A, *) is associative.
(ii) Let (a, b), (c, d) € A. Then
(@, b) * (c, d)
=(a+c, b+d)
=(c, d) * (a, b)
(A, *) is commutative.
(iii) Let (%, y) be the identity element in A. Then, for every (a, b) € A.
(@, b) * (%, ¥) = (a, b)
(@a+x,b+y)=(a, b)
a+tx=a,b+y=b
which gives x =0,y =0
But (0, 0) € NX N
Hence, identity element does not exist.
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