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RAFFLES INSTITUTION
H2 Mathematics (9758)
2025 Year 5

Tutorial C6A: Differentiation Techniques

Section A (Basic Questions)

Differentiate each of the following with respect to x:

1

@ xxP+1y
3x
(b) (x+3)(x+1)
() sec’(2x-3)
@ sin’ (fj
2
(e cos™ \/? giving your answer in non-trigonometric form, CJC Promo 9758/2021/Q3(a)
i ( 1+ x}
) tan | —
I-x
(g) (e2x _ 672)( )2
() In((x’+2)°(x*+2))
(i) log,(3x" —¢")
G 77
Solution:
d 3 % .3 % | -1 2
(a) a(x(x +1) j—(x +1) +x{§(x +1) " (3x )}

= %(x3 + 1)% [3(x3 + 1) + x(3x2)]

L) (6x 43
S (1) 7 (6x7+3)

2x° +1
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(b)

d 3x C3(x+3)(x+1)—(2x+4)3x
E((x+3)(x+1)j B (x+3)2(x+1)
B 3(x% +4x+3)—6x" —12x
- (x+3)*(x+1)?
B 9—3x?
C(x+3)%(x+1)°
B 3(3—x7)
C(x+3)%(x+1)°

(©)

%(sec3 (2x— 3)) =3sec’(2x—3)-sec(2x —3) tan(2x —3)-2

=6sec’ (2x —3) tan(2x —3)

()

(e)

®

i(tan‘(”xj]: 1 1-x-(1+x)(-D)
dx 1-x 1+[1+xj2 (1-x)*

1-x
_ (1-x)* 2
C(1-x)’+(1+x)? (1-x)
1
B 1+ x2

@

%((er _e—2x)2) — 2(e2x _e—ZX)(Ze2x+Ze—2x)

— 4(e4x _e4x)

Tutorial C6A: Differentiation Techniques

Page 2 of 4




Raffles Institution H2 Mathematics

2025 Year 5

Find an expression for

(@)
() y=sin((x+y))

X+y+siny=2

. 1
sinxcos y =—

(©

(h | d P S SNPSC I« 3 2
E(ln((x +2)°(x" +2))) =a(3ln(x +2)+2In(x" +2))
3(3x%)  2(2%)
=t
2 X +2
9x’ 4x
=3 5T,
X+2 x+2
C13x" +18x% +8x
(X +2)(x* +2)
M _ 4 x
@ | Let y=log,(3x" ~e) Recall: log, b= Inb fora,b>0
_InGx* —¢") Ina
In2
dy  12x° ¢’
dr  (In2)(3x*—e")
() | et y= 7% Use impzlicit differentiation | Recall formula:
=61“7“2 y:7X i(af(x))zfv(x)lna(af(x))
Iny=x"In7 dv
_ x*In7 ny=x In d
d =¢ 2 Differentiate w.r.t x, —(7)‘2 ) =2x(In7) 7
Y ax(In7)e ™ I dy dx
dx —a =2xIn7
= 2x(In7)7" 4 )
F_(2xIn7)7°
dx
dy

in terms of x and y for each of the following.

Solution:

(@

X+y+siny=2
Differentiate w.r.t x,

1+d—y+cosyQ:0
dx dx
b _

dx

1
l1+cosy
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(b)

y= sin((x+y)2)

Differentiate w.r.t x,

dy 2 dy

o cos[(x+y) }2(x+y)(l+ dxj

dy 2 dy 2
E—cos[(x+y) JZ(x+y)a = cos[(x+y) }2(x+y)

dy 2(x+y)cos[(x+y)2]
dv 1—2(x+y)cos[(x+y)2}

(©)

. 1
sin xcos y =3

. . . . d
Differentiate w.r.t x, cos ycosx+sinx (— sin yayj =0

dy cosxcos
_y:.—.yz cotxcoty
dx sinxsiny

dy

Find an expression for o in terms of ¢ for each of the following.

(a) 2-3r  3+2
x= , V=
1+1¢ 1+¢
(b) | [
x 2( ), Y 2( )
Solution:
(a) %_1(2—%) d_y_i(3+2t) d_y_d_yxg
dt dr 1+¢ dt dr 1+¢ dx df
C(1+0)(-3)-(2-30)  _ (1+0(2)—(3+20) i . |
(1+1)° (1+1) E
___ > __ _1
(1+1)° (1+1)° 5
b
® | dr_1d . oy Y _1do oy & b d
de 2dr de 2dr dx dr dx
1 1 1 1
=—(e'+e”’ =—(e'—-¢”’ =—(e'—e")+=(e'+e”
e ) S —e) S e ) (e )
_et_e*t
et_i_eft
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