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SECTION -B

Q11. Prove the following

. 13 _13)_ 6
cos (sm =+ cot —) =—
s 1 2/ s5V13

Answer: Let sin~!

ulw

13

= aand cot IE:B
. 3 3
= sina = - and cotB:E

3
sina 5 3 1
> tana = =—=—==andtanf=—==
cosa -2 4 cotf 3
25

winN

_13 _
s Q= tan 11 and B =tan"?!

. 13 13 13 _
Thus sin 1E+cot 15=tan 1Z+tan 1

winN

V62 + 172 17

6

Therefore cosé§ = 6

6 6 -1 ( 6 )
= = or & = cos —
V624172 /325 5v13 5v13

Hence L.H.S.= cos (sin‘1 g + cot™! g)

= oS (cos‘1 (%) ) = %
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Q12. Using properties of determinants, show that

b+c a a
b c+a b | =4abc
c c a+b
b+c a a
Answer: LHS.=| b c+a b
c c a+b

Applying: Ry > R;{ + R, + R3

2(b+c) 2(c+a) 2(a+b)
= b c+a b
C C a+b

b+c c+a a+b
=2| b c+a b
C C a+b

Now Applying: R; = R;{ — R,

c 0 a
=2|b c+a b
c C a+b

Applying : R3 - R3 — Ry

c 0 a
=2lb c+a b
0 c b

Applying: R, = R, — R;

c 0 a
b a 0
0 c b

=2 Now expanding 2[c(ab-0)-b(0-ac)]=2(abc+abc)=4abc=R.H.S
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Q13. Showthat f:N — N, given by

x+1,if
f(x)={
x—1, if

Is both one-one and onto.

X is odd

X is even

Answer:

To Show Onto
Here, f:N — N such that

x+1, if
o=
x—1,if

Clearly fis a function.

x is odd

X is even

Forany:y € N (= codomain), y can be even or odd.

Wheny is odd, y+1 is even, so
fly+1)=(y+1)-1=y
Wheny is even, y-1 is odd, so
fly-1)=(y-1)+1=y

= f:N — Nis onto.

let x,y €N s.t. f(x) =f()

We shall show: x =y

Case l: x and y are both even:

f=f@)=>x—-1=y—-1>x=y

Case ll: x and y are both odd:

f)=f)=2x+1=y+1=2x=y

Case lll: x is odd and y is even

fO=f)=>x+1=y-1

Sy—x=2

If x is odd and y is even then y-x is odd but above
relation shows y-x is 2 which is even this is not (N)
possible.

Case IV: Similarly x is even and y is odd is also not
possible(N).

f)=f)=>x=y

= f is one — one.

Hence f is both one-one and onto.
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Or, Consider the binary operation
*: RXR—>Rando: RXR - Rdefinedasa*b=|a—blandaob =aforalla,b €R.Show that'*'is
commutative but not associative, ‘o’ is associative but not commutative.

Answer: *: R X R — Ris given by
a*b=|a—b|] VabeR
and o : R X R — Ris given by
aob=a VabeR
Now bxa=|b—a| =]a—Db|

[+ [-x| = |x| Yx€R]
=a*b VabeR
=x* is a commutative binary operation on R.
To validate (a * b) * ¢ is associative or not considering arbitrary values say fora=2,b=4,c=5
(a*b)xc=(2%4)*x5=|2—4]|*5
=2x5=12-5/=3
and a*(b*c)=2%(4%5)=2%[4-75]|
=2x1=12-1|=1
~(@a*b)xc#ax(b*c)
=% is not an associative operation on R.
To check operation ‘o’ we have (aob)oc=aoc=a
and ao(boc)=aob=aVabc€eR
= (aob)oc=ao(boc) Vab,ceR
= o0 is an associative binary operation on R.
Alsofora=3,b=2
aob=302=3
boa=203=2
=>aob #boa VabeR

= o0 is not a commutative operation on R.
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Q4. If x=+asn "ty = /a0t show that < = —L
Answer: Given x= \/W, y = W

= logx = log\/m = % sin"1t loga

Differentiating with respect to t,

1 dx 1

1

Again, logy = log+y/a®s™'t = % cos™1t loga

Differentiating with respect to t,

1dy _1 =1
S ar 2loga.\/m... e e (2)

Dividing equation(2) by equation (1) we get

dy _ _ vy
T = Tl =)
xdt
. . —1 |[V1+x2-1] .
Or, Differentiate tan™1 [%] with respect to x.
_1 [ V1+x2-1
Answer: Let y =tan?! [%]
Replacing x = tan 6
1
Vi+x2—1 V1i+tan?0-1 sec0-1 ;o1
' X B tan 0 " tan®  siné
cos@
__ 1-cos® _ Zsinzg
sin @ Zsing cosg
=tanc
—1 |V1+x2-1 _ 0 1 -
y = tan 1[L] = tan 1(tan—)—— 0 ==tan"!x
X 2 2
dy _1_1
dx 2 1+x?
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Q15. Ifx =a(cost+tsint)and y=a (sint—tcost),0<t <g,

. d?x d?%y d*y
find —,— and —.
dt?2’ dt? dx?

Answer: Given x = a(cost + tsint)

d . .
:d—f:a(—smt+1.smt+tcost)

dx
ST ALCOSt (€))
:>dz—x— a(l.cost—t.sint)
dtz ' )
d%x

ol a(cost —tsint)
Alsoy = a (sint — tcost)

d .
:d—iza(cost—l.cost+t5mt)

d .
> =g tsint . .. (2)
dt
d’y ,
=>—S=a (1.sint+ t.cost)
Ly _ a(sint + tcost)
dt?
dy _ dy/d
Now =2 = y/dt
dx dx/dt
atsint .
= [From equation (1)and (2)]
=tant
d?y d (dy

a
282 = 2 () = Ztant
dx?  dx (dx) dx
dat dx
=sec?t.— = sec’t/—
dx dt

3

d’y 2 _ __sec’t
2= secit/a.tcost = ——ra = —
d%x .
ol a(cost —tsint)
dzy .
2. e a(sint + tcost)
3 ﬂ _ sec3t
*odx? T at
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Ql16. Aladder 5 m longis leaning against a wall. The bottom of the ladder is pulled along the ground, away
from the wall, at the rate of 2 cm/s. How fast is its height on the wall decreasing when the foot of the ladder is
4 m away from the wall?

Answer:
vy Differentiating equation (1) with respect to t we get
dx o ay _
: 2x . + 2y Fri 0
y v _ _, %
Y ae T
. dy _ _ X dx
0 X Ty = dat y dt 9(2)
Whenx = 4m; y? =52 —x? =52 —42 =32
Ladder is inclined to the wall as shown the =y = 3mand @ _ cm/sec
mathematical relation of sliding of ladder along X axis at
and displacement along Y axis can be stated as Therefore when x=400 cm, y=300 cm and
% = 2 cm/sec Putting these values in equation(2)
2 2 _ 2
x“+y"=5"2(1) :.d—y=—@><2=—§cm/sec.
dt 300 3
The height of the ladder on the wall is
decreasing at rate of g cm/sec.
Negative sign simply indicating decreasing rate.
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