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INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-

Answer Book.
2. Unless otherwise specified, all workings must be clearly shown.
3. Unless otherwise specified, numerical answers must be exact.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

oo

Distributed in summer course
S5 — S6 M2 Differentiation
Phase 1 — Lesson 1
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. f(x)=AQx+4)? + B2x —4)"2
f(x) = %m +4)1(2) - %B(u —4)73(2) 1A
500 = A(5+4)2 +B(5-4)"3 M
228 = 5A(5+4)7 —3B(5-4)73

Solving, we have A =2 and B = 14. 1A+1A

2. f(x)=AK*+3)>+B(2x-3)"!

F(x) = 2A(x* +3)(2x) = B(2x = 3)7%(2) 1A
1
5= 0-2B(-3)72 M
-1
B=_ 1A
2
5=24(1+3)(2)+ (-1)7?
1
A=— 1A
4
dy xsec’x —tanx
s IM+1A
4. ic—y =320+ 122 (x -4’ + 2x+ D*(5) (x — 4)* IM+1A
=20+ D?(x —4)*6(x —4) +52x + 1)]
= (2x+ 1)?(x — 4)*(16x — 19) 1A
5. y=(0Bx-2°0Bx+2)73
d
ay =303x-2)23)Bx+2) 7 + 3x = 2)*(-3)(3x +2)*(3) IM+1A
= (3x —2)°Gx +2)"*[9(3x +2) - 9(3x - 2)]
=36(3x —2)°(3x +2)™* 1A
6. f(x) = (x—4)2(x%+4x+16)2
, 3 1,5 3 3(3), 5 1
f(x)= z(x—4)2(x +4x +16)2 + (x — 4)2 3 (x*+4x+16)2(2x +4) IM+1A
3
= 5(x—4)%(x2+4x+ 16)2 [(x% + 4x + 16) + (x — 4)(2x + 4)]
2
- 9%()6—4)%(x2+4x+ 16)?
2
9%(61 — )2 (a®+4a+16)7 =0
a =0 (rejected) or 4 or a’>+4a+16=0
For a® +4a + 16 =0, A = 4% — 4(1)(16) = —48 < 0. M
The equation has no real roots.
Thus, a = 4. 1A
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7.

8.

9.

ln(x2 +2% + ezx)
2In2

y:

L

dx  2In2 " xZ 42X +e2x
20 +2%In2+2e*
T 21In2(x% + 2% + €2¥)
x+25 1 n2 + >

T In2(x2 4 2% + €2¥)

X (2x + 2% In2 + 2>¥)

d . .
2 sin x(— sinx) — cos x(cos x)
= sin’x — cos® x

g’ (x) = f'(sinx) cosx + f'(cosx)(—sinx)

(3]s ng) s ) - (o) o)
= £/(1)(0) = £(0)(1)
=2

dy _ (4x+ DBx2+1) — (2x% +x — 6)(6x)

10.
dx (3x% +1)2
_ —3x2+40x + 1
T (Bx2+1)2
1 dy (-2)(3x -x2-1)-(3-2x)(3-2x)
Cdx (Bx —x2-1)2
2P+ ex -7
C Bx—-x2-1)2
6x°
12. ! = —
(@ f'(x) 21
a® B 2a°
81 27
s[4 _2)_
81 27
a=0 or 6
, 20x* 5
(b) g'(x) = — —36x
15
4 4
= % - 36xz )
b 4p
— = — —36b*
81 3
bt 4b?
b*|— - —+36|=0
(81 3 )
b =0 or 54 or
b=0 or =+V54
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d_y _ (1 +cosx)(cosx) — sinx(—sinx)

13.
dx (14 cosx)?
B cos x + cos? x + sin® x
B (1+cosx)?
B 1
" 1+cosx
dy d /cosx
14. == =2 cotx—
dx €0 xdx (sinx)
—sinx(sinx) — cosx(cosx))
=2cotx
( sin® x
= -2 cotxcsc’ x
g WEC+O - (1) (%) (5x5 +6)~ (30x9)
15. — =
dx 5x6+6
B 3x2(5x0 +6) — 15x° (x> + 1)
(5x5 +6)3
_ —15x7 +18x?
(5x6 +6)3
3
6. y= L&C.
(x2 +13)2
gy (3 13)% — (x3 +3x) (%) (2 +13)7 (2)
de x2+13
B (3x% +3)(x® + 13) — x(x® +3x)
(x2 +13)?
2t +39x%+39
(x2+13)3
17, y= 2x%2+5x -3

- (x3 +3x2 + 1)3

Ax+5) (3 +3x2+ 1) — (22 +5x = 3) (1) (3 +3x2+ 1) 3 (32 + 6x
dy 3

dx (X3 +3x2+1)3
_ (Ax+5)(x® +3x% + 1) — (202 + 5x = 3) (x? + 2x)
(3 +3x2+1)3
2t 48 +8x? +10x +5

(x3+3x2 + 1)%

d 1
8. ay =2(3x +V18x2 +7) (3 + 5(18x2 + 7)—%(36x))

18x
=23x +V18x2+7) (3 + —)
V18x2 +7

D=

dy_1
de 2
B 1+ 6x(x®+9)° —2x72

- V2x + (x2 +9)0 + 4x~1

19. (2x+ (x> +9)% + ‘—L) (2+6(x2+9)5(2x) - iz)
X X
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