Numeric Response Questions

Differentiation

Q.1 If the derivative of f(tan x) w.r.t. g(sec x) at x = /4, where f'(1) = 2and g'(V2) = 4 is g

then find k ?
Q.2 Lat ¢(x) be the inverse of the function f(x) and f'(x) = o

=[1+ ¢(x)] then
find n.

Q.3 Let y be a function of x, such that log (x + y) — 2xy = 0, then find y'(0).

Q.4 Let f(x), g(x) be two continuously differentiable functions satisfying the relationships f'(x) =
g(x)and f'(x) = —f(x). Let h(x) = [f(x)]? + [g(x)]% If h(0) = 5, then find value of h(10)
QSIf5f(x) +3f(1/x) = x + 2, then ﬁnd%(x,f(x)) atx = 1.

Q61fy = tan™! (). then 2 at x = 0 is klog > then find k.
Q.7 Find the first derivative of the function [COS_1 (Sil’l / 1%) + x"] with respect to x at x = 1.

Q.8 Let g(x) be inverse of function f(x) = x3 + 2x2 + 4x + sin (gx) and g'(8) is equal to %then

find k.
Q.9 Find = [sin2 cot™! { E}]

dx 1+x

_ _1 log(e/x?) 1 3+210gx a’y
Q.10 If y = tan Tog (ex?) tan™" — “olos , then ﬁnd :

QUL If f(x) = cot™ (X=52), then find f'(1).

QI21Ify = 2% and 2 = log 256 at x = 1, then find value of @
- 2 (YT _ T
Q.I3If f(x) = cos (x? — 2[x]) for 0 < x < Land f' (*F) = — |%, then find k.

Q.141f y = log,s (x — 3)and x # 0, then find (%)

x=4"

QISIfy=1+x)1+x)DA+x*) ...(1+x2 ) then ﬁndz—zatx =0.
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ANSWER KEY

1. 2.00 2. 5.00 3.1.00 4. 5.00 5.0.87 6. 0.60 7.0.75
8.11.00 9. 0.50 10. 0.00 11.-1.00 12. 2.00 13. 2.00 14. 0.50
15. 1.00

Hints & Solutions

1. Let u = f (tan x) and v = g(sec x) 5fx) + 3f(l/x)=x+2 ... @3)

= 0] = f'(tan x) sec2x
dx

and jx—v =g’ (sec x) sec X tan x

du _ du /dv _ f'(tanx)sec’ x

dv  dx/ dx g'(secx)secxtanx

f ’(tan Ej
[du] _ 4) QW2
: — — =
a7 x:% g'(sec n) sin p g’(«/E)
4 4

2. o) =f-1(x)
f(dx))=x
= ') =1

PN S
= ¢ ® “Tem) 1+ (0 &)

3. log(x+y) 2xy=0
putx=0 weget y=1
on differentiating log(x +y) —2xy =0
we get

X+y

putx=0,y=1
y'0)=1

4. h'(x) = 2 f(x) ' (x) + 2g(x) g’ (x)
=2fx) " x)+2fx) " (x)
(. gx) =1 (%), g'x) = "))
h'x)=0
h (x) = constant
h(0)=5
h(10)= 5}
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10.

put x =l
X

BEUx) + ) = -~ +2 Gi)
X
@) X 5 — (i) x 3

. . 1+x
— sin-lsin T + xx

1+x

2
dy —0- 1x(1/2)
dx 1+x

2. -T2
2

<
I

+ xx

oja A

+ xx(1 + log x)

atx=1 =—%+1=3/4

wf(1)=8
&f'(x)=3x2+4x+4+gcos%

.+ Let g(x) =f-1(x)

flEw)=x

f'Egx). &' =1

g’(8) = ; = L = i
[ ®) O 1

put x=cos 9

2
y = tan-1 log(e/x2 )+tan~1 3+2logx
log(ex”) 1-6logx
2
= e 1 (loge—logx )+ n713}+210gx
(loge+logx?) 1-6logx

= tan-1 | 12218X |4 nis 4 tan-logx2
1+2logx
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= tan'(I) — tan-llogx® + tani3 + tan- 15, y=(1+x+x)0+x9 .. (1+x>)

lzl(;i);z_l(l) + tan1(3) Multiplying numerator and denominator
& by (1 —x)
L ARy A=)+ x)(A+ X3 (1 x2)
dx >y=
(1-x)
— 1_x2n+1
= —1 X X > vy =
11. f(x) = cot { 5 ) y [ a-% ]
-1
=y LY
x*—-x7* dx
1+[ ] n+l n+l
2 (1—x).¥ 2 x 2" }—(1—x2 )(—1)
X =
(1-x)?
[x"(l+10gx)+x"‘(1+logx)) "
2 g O -2 _0.21+1—0=1
1 _ 110+0)+1(1+0 o :
f/(l): _ X (+)+(+):_1
1+0 2
12. log y = ax log 2
lﬂ =alog 2
y dx
Yy = 2ax.g log 2
dx
dy
— =23 alog2=28log 2
dx)le g g
=22a=8;a=2
13. f(x) = cos(x2)
f'(x) = 2x sin x2
f’ ﬂ = _ E
2 2
-— 2 —
14, - log.(x-3) N 2log.(x-3)
log, e* X
Lx—ﬂo (x-3)
EEE) 8e
dx x2
2x4
d_yil _—4_3—210ge(4—3) =£ :l
x| _, 16 16 2
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