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Chapter 7 Differentiation
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TMJC 2024

Solutions

(x+Dy+xty* =1
Differentiate wrt x,

(x+1)d—y+ y(1) + x42yﬂ+ Yy (4x*)=0
dx dx
j—y[(x +1)+ 2yx4] =—y(1+4x%y)
X

dy _ —y(@+4x%y)
dx  (x+1)+2x%y

(b)

Inxe* =yInx®, x>0
= Inx+Ine* =2yInx

= Inx+x=2ylInx
Differentiate wrt x,

1+1: Zy[l}t 2(In x)d—y
X X dx

2|nxd_yzw
dx X
dy 1+x-2y

dx 2xInx

(©)

eZy _ex2+y2 :1

y
Differentiate wrt x,

ezy[Zd—yj - ex2+y2 (ZX + 2yd—yj =—y7? [d_y)
dx dx dx

j—y(Ze2y - 2yeX2+y2 +y2) = oxe*+Y
X

dy oxeX Y’
dx 2e2Y _ 2ye"2+y2 +y2
d) | y?

7+(x— y)2 —cos(xy)=3

Differentiate wrt x,
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dy) 2
X[Zy -y
dX2 +2(x— y)(l—%j — (—sin(xy))(xg—i + yj =0

X
2
ﬂd_y —(lj +2(x—y)—2(x— y)d—y + xsin(xy)d—y + ysin(xy) =0
x dx X dx dx
dy (2 ?
d—y(—y —2(x=y)+ xsin(xy)j = (Xj - 2(x—y) - ysin(xy)
X\ X X
2
(yj ~2(x—y) - ysin(xy)
dy _\X
dc 2y _ 2(x —y) + xsin(xy)
X
Q2 | Solutions

X*y +xy* +54=0
Differentiating w.r.t x:
2 d 2 dy
X°=—=+2Xy+y +2xy—=0
dx dx
dy  2xy+y*  y(2x+y)

dx  x2+2xy  X(X+2Y)

Gradient =-1: — 2;<y +y° =-1
X° 42Xy

2Xy + Y% = x> +2xy

y2 — X2

y=X or y=-X

When y =—x:

—x*+x*+54=0 (contradiction .. rejecty =—x)

When y=x:

X+ x*+54=0

x* =-27

X=-3

Hence there is only one such point (—3,-3).
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Q3

Solutions

()

-3 -9x

%[sin(cos1 (3x)) | = cos(cos *(3x)) -

J1-9x%? B J1-9x%?

(b)

;—X(sinl(cos X))

:;(—sin X)
J1-(cos x)?
sin X
_sinx

—sinx

—sinx

—sinx

sin X

1 if sinx<0
_{—1ifSMX>0

if sinx<0

if sinx>0

Q4

Solutions

%zl—cose, ﬂ:sine
deo do
d_y_d_yxd_e_ sin@
dx d@ dx 1-cosé

dy

1
At point where 0 =a, —=—
P “ i 2

sina 1

l-cosa 2
=2sinag=1-cosa

= 2sina+cosa =1 (shown)

Page 3 of 6



Chapter 7 Differentiation TMJC 2024

Q5 | Solutions
() | X¥*-xy+y*-9=0
Differentiate wrt x : 2x—y—xd—y+2yd—y:0
dx dx
dy
2y —X)—=Yy-2X
(2y=x) =Y
dy
2y —X)—=Yy—-2X
(2y=x) =V
(ii) dy

At stationary points, vl 0. Weget y—2x=0=y=2x
X

Substitute y = 2x to eqn of C:

x> —2x* +4x*-9=0

3x*-9=0

— x=+/3 and hence y =123

The exact coordinates of the stationary points are (J§ 243 ) and (—\/5, 243 )

Differentiate (2y—x)3—y—y—2x wrt X :

X

(iil)

2 J—
At (\@,zﬁ),we have 2y-x > 0. d—¥: 2 0. Max point
dx*  (2y-x)

At(—\@,—zﬁ),wehaveZy-x<O, d_z/: 2 .0 Min point
dx*  (2y-x)
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Q6

Solutions

f(x)= x%e*, forx e R,
f'(x)= x2(2xexz)+2xeXz
= 2xe* (x2 +1)
For the function to be increasing,

f'(x):erXZ (x2 +1)>0

Method 1: By GC,
y A
y= 2xe" (x2 +1)

From the sketch, for 2xe* (x2 +1) >0, ~x>0
Method 2:

Since xX2+1>0and e >0, forall x e R,
x>0

Q7

Solutions

(i)

Wheny =0, 3x? = 48 = x=+4
A=%><8><y=4y

(i)

10yd—y—3xd—y—3y+6x =0 - (%
dx dx

dy 3y-—6x
dx 10y -3x

(i)

Since A has a stationary value,
dA
i
= 4d_y =0= d_y =0

dx dx
3y —6x
10y —3x

5(2x) —3x(2x) +3x —48=0

=0=>3y-6x=0 = y=2x

17x* =48 = x= 4\/7 (reject x_—/ wy=2xandy>0=x>0)
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Q8 | Solutions

x =e'sint
OI—X=et sint +e' cost
dt
=e' (sint+cost)
y =e ' cost
d .
d—)tlze‘(—smt)—et cost

=—e"'(sint+cost)

dy —e(sint+cost)

dx  e'(sint+cost)
1

e2t

For —zstgz,
2

dy # 0, therefore C has no stationary points.

dx

Q9 | Solutions

@ | f(x)=e'™
For f'(x) =g'(x)e*™ =0,
Since /¥ >0, -.g'(x)=0

. T T
S = 1=0, x==.(sh
ince g (2] X i (shown)

OR
f'(x) =g'(x)e’"

. ,ﬂ_.,ﬁ_,ﬁg(%j_
Since g (Ej-o o f [Ej_g (Eje =0.
£'(x) =g (x)g'(x)e" +¢"g"(x)

At x:%,

f (%) = {g (%ﬂz eg[%] + eg@g (%J =0+e(-)=-e<0

It is a maximum point at x :%

(b) | f(x)=e""
f'(x) =cos xe

sinx

. T T :
Since cosx >0 for -5 <X< > and e"* > 0 for all real values of x,

sinx

f'(X) =cos xe

> 0. Therefore f(x) is increasing on the interval for —% <X< % .
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