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CBSE Class 12 Mathematics Differentiation
Worksheet

Ql Ify=ax+ex+xx+xa+aa.FindZ—zatx=a.

Sol.I Let u=x" 3-2 = x*(1 + logx)
. — X X a a
Ly=attertu+xtta . equation (i) becomes

Diff wrt. X dy

4 4 —. = a".loga +e* +x*(1 +

2 —a*loga+e*+=+ax®14+0 ...

dx ax logx) + ax@71
Now u=x* .

putx=a
taking log both sides dy
—_— —< a a
logu=xlogx <dx)x:a = +e% + a?(1 + loga)
Diff wrt 'x' (product rule) +a. a1
%.Z—:z x.%+logx =a“loga + e* + a® +

a%loga + a“

dy
dx

e?+2a%(1 + loga) Ans.

Q2. _ (x—-1)(x-2) . dy
Ify = m Find a

Sol.2 We have

_( (-D@E-2) /2
y= ((x—3)(x—4)(x—5))

taking log both sides
logy = %[log(x —=1) + log(x — 2) —log(x — 3) —log(x — y) — log(x —

5)].....{using log proper}

Diff w.rt. x
1 dy 1] 1 1 1 1 1
= | =t
y dx 21lx-1  x-2 x-3 x—4 x-5
dy y[ 1 1 1 1 1
= | = =
dx 2 lx-1 x—2 x-3 x—4 x-5

Ldy 1 /m T N S
Tldx 24 (x=3)(x—4)(x-5) [x—l + x-2 x-3 x—4 x—S] Ans,
Q3. Dy =x*)* i)y = x** . Find Z—z.
Sol.3 (i) y=(@)*
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>y = x**
taking log on both sides
logy = x2.logx

Diff wrt x

1 d
_I_y:x
y dx

2& + logx. (2x)
4y _
T y(x + 2x.logx)

=x*(x + 2x.logx) Ans.

u 1
=Xt logx
=u(1 + logx)

x*(1 + logx)

(i) y=x*"
let x*=u logu=x log x
Sy =xt Diff w.rt x
taking log on both sides %.Z_
log y =ulog x du
Diff w.rt x ax
du
1y =

1 du
= u.— + logx.—
x & dx

d
. v . equation (i) becomes
Y (% au
Sy (x + logx. dx) a7 yx* [x—x + logx. x*(1 +
dx x
W _ L xx ( du
X (x + logx. dx) ..... (1) logx)]
N =x*
OTV o . L = xx xx (l+logx. 1+
taking log on both sides dx x
logx)) Ans.
Q4. Given that cosZ.cos>.cos= .. ... oo = I
2 4 x
1 x 1 x 1
showthat. —.sec? (5) + . sec? (Z) + .. = cosectx — =
Sol.4 x x x _ Sinx
We have cos (2) .cos (4) .cos (8) ...... 0 =—
taking log on both sides

log (cos g) + log (cos E) + log (cos g) +
Diff w.rt. x

cosl(;) (=sin3)- () +

= (-n () 6+

X
4
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1 x 1 x 1
=>—-tan—-—-tan—-—....... = cotx — -
2 2 4 4 x

1 x 1 x 1
-tan-+-tan—+...... = —cotx + -

2 2 4 4 x

Diff again wrt. X

%sec2 (g) G) + %sec2 (E) G) +onnn. = cosec?’x — x—lz
= Ziz.sec2 (;ﬁ) + 2—14.5902 G) —1...... = cosec’x — xiz Ans.
oty = (x—a)(zf;(x—c) e e

d b
Show that =% = X{i+—+i}
dx x la—x b—x c—x

ax? dx +L+1

Sol.5 =
We have Yy = (x—a) (x—b)(x—0) + (x-b)(x—c) = x-c

taking LCM

_ ax?+bx(x—a)+c(x—a)(x—b)+(x—a)(x—b)(x~=c)
- (x—a)(x—b)(x—c)

(open all the brackets in N' by yourself)

we get

dy x3

dx (x—a)(x—=b)(x—c)
taking log on both sides
logy = 3logx — log(x —(a) =log(x — b) —log(x — ¢)

...... {using log properties}
Diff wrt. x
1dy _3_Noo® 1 1
y'dx x x-a-’ x-b x-—c
[ E_L_L_L]
= dx_y_x+x+x x—a x—b x—c
ay _ '(E_L) (E_L) (E_L)]
= dx_y_x x—a+x x—b+x x—c
dy [x—a—-x = x—-b—x xX—Cc—Xx
4 e, |
dx I x(x—a) x(x—-b) x(x—c)
dy [ —-a b c
Lot e ]
dx I x(x—a) x(x-b) x(x—c)
— [‘_a __b _ L]
xlx-a x-b x-c
d b
= =4 X[L+—+L] Ans.
dx x la—x b—x c—x

Parametric Functions

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including
photocopying, recording, or other electronic or mechanical methods, without the prior
written permission.

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

QStudiesToday”,v

Q6. Ifx = asec3fandy = atan36. Find Z—iate =m/3.

Sol.6 We have Now dy _ dy/dé
s dx dx/d6
x = asecf dy _ 3atan®fsec?6
Diff w.r.t0 dx _ 3asec36tand
dx dy _ tanf
5 = & 3sec®0.sech.tand dx _ secO
d_x 3 3 dy e s
g Jasec”tand == €0s8 — sing

V3

dy e _
Now (_)6=n/3 =sin(m/3) = >

we have y = atan36

Diff wrt 6 Ans.

dx
- = 3atan?6. sec?0

Q7. Ifx= a(cosf + fsinf)andy = a(sinf — OcosH). Find 2 atg = /6.
dx

Sol.7 We have, x = a(cosf + 6sinf) = 2 4(cosh + Osing —
s
Diff w.r.t. 6 cos)
dx . .
5= a(—sinf + Ocos6 + sindh) N % — 46sing
= & — abcosh -
0 aocos Now. dy _ dy/de _ afsinf
> dx dx/d6  aBcosh
we have,y = a(sinf — 8cosf) dy
] e — = tand
Diff w.r.t @ ax
dy
dy . — =t 6) =
5= a(cosf = (+0sinf + cosh)) (dx)9=ﬂ/6 an(m/6)
1/+/3 Ans.

8. — -1 1 i1t .1 dy
Q If x = cos (W) andy = sin (W) Find o

Sol.8  Wehave x = cos™! (\/117)

x = cos™ ! (—1 ) = cos‘l( E )
- Vi+tanz20/) secO

= x = cos~1(cosh)
> x=26
= x =tan" 1t {replacingf}
Diff w.rt. 't

ax _ 1

dt ~ 1+t2
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Now =sin™?! (;)
Y= Vi+t?
put t = tanf
— sip-1 ( tan6d )
y= V1+tan26
tan® sinf
— cin—1(an — oin—1[ cosb
= Yy = sin (sece)—sm <;>
cos6
= y = sin~1(sind)
= y=20
= y = tan" 1t .....{replacing6}
Diff wrt 't'
dy _ 1
dt ~ 1+t2
1
dy _dy/dt _ TG _
Now , dx — anfdi L 1 Ans.
+t
Qo. t .
If x = a|cost + log tan > andy = asint
t d —sin?t+1
Sol.9 Wehave x=a (cost + log (tan —)) == a( = )
2 dt sint
. 2
Diff w.rt t Z=q(=f) .-
dt sint
d . 1 t 1 inZ@ = 2
Z = g —sint + —. se¢? (—) : (—) sin“f = cos“6}
dt tan(—) 2 2 .
2 Now, y=asint
AL W dy
dx _ . cos?(t/2) "1 — =
=@ [—smt + st 'E] ac . acost
cos(t/2) 2
acos“t acost
dy — dy/dt — _sint  __ acos?t
ax _ a|—sint + tl - dx  dx/dt acost sint
dt Zsin(E).cosE d sint
=2 =2 = tant
dx cost
dx .
2 _ql - d
dt a( sint + ﬁ = tant Ans.
1 t\ (1 .9 :
~.sec? (—) . (—) .....{ZSIH—.COS— = sme}
tan(E) 2/ "\2 2 2
Q10. =Y

If x = Vasin-1tandy = +/ac0s™'t. Show that %

X

x = +/gSin™tt

sin‘lt)1/2

Sol.10 e have, logy = %log(ams_lt)

=

x:(a logy:

taking log on both sides
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logx = %log(asm_lt)

%cos‘lt. loga...{logm™ = nlogm}

= logx = %.sin‘lt. loga Diff w.rt't
....{logm™ = nlogm} yiar 208\ iz
. o

Diff wrt t N Y _ Yogeq _
tax 1 1 dt 2 1—t
—-.— ==.loga. y 1
x dt 2 1-t2 Now dy _ dy/dc _ Sloga. —

dx _ x 1 i - 1
= E = Eloga. —w dx dx/dt EIOEQ-E
dy _ —y
=> y= \Jgcos—1t = Ans.
taking log on both sides
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