H2 Mathematics (9758) JC1 River Valley High School, Mathematics Department, 2022

Solutions to Tutorial 5A: Differentiation Techniques and Graphical Analysis

Basic Mastery Questions
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Additional Practice Questions

la.

di(sin (cos™ (3x))) = cos(cos * (3))

X

-3 -9
J1-9x? J1-9x?

1b.
%:1—c039, ﬂ:sine
do do

dx d@ dx 1-cos@

dy_d_yxd_Hz sin 6

At point where 6 =« d_y:l
"dx 2
sinag 1
1-cosa _E

= 2sina =1-cosa
= 2sina +cosa =1 (shown)

2(@) | xy?+3e¥ =4x

dy dy
2+2xy—=+3e"—=>=4
y ydx dx
2
ﬂ(2xy+3ey)=4—y2 Ay 4y
dx dx 2xy+3e’
(b) du dv
dx | Ydtdt |_trlt)__ 2
dt vV L)) @)’
d—y=—C_OSt =cott
dt sint
2
d_y:d_ygzcott d+0) =1(1+t)2cott
dx dt dx 2 2

(©)

X

1
j—y=1+ﬂ[ 1 j 2XC0S™ X

x(x-Y)

1—x?

(shown)

1) 2%
o xcostx _ xcos x| vi-x* | x(y-x)
V1-x? V1-x2 (V1= 1-x*
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3.
(@) x=—t y =In(cost)
1+t

%z(lﬂ)—t: 1 d—yz_smtz—tant
dt (L+1)® (@+1)? dt  cost
ﬂzﬂxﬂz—an)ztant
dx dt dx

(b) sinty+xe¥ =3x

L W e W e

1-—y? dx dx
3—y+1/1— yzxey%z(S—ey h1-y?
X X

dy  (3-e')y1-y”
dX 14 xe¥y1-y?
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YA

Xx=2

()

Shape + Minimum Point
X-intercept at -2:
Asymptotes: x =2,y =0

><V

\\./_2 0

y=Fx)

4 y = X%+ 2In(xy)
Differentiate implicitly w.r.t x:

d_y:2)(+2 £+£d_y
dx X y dx

Whenx=1,y=1, ﬂ=2+2+2ﬂ = d_y:_4
dx dx dx

Differentiate implicitly w.r.t. x:

d’y d’y d’y
Oy o 242" Y (—a)(2)(-4 Rl A
™ T2 -4)(2)(-4) = v
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