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Mechanics 8 - Kinematics 1 - Solutions 

Section 1 

1. (i)f'(x)=2 (ii) f'(x) = 3x2-5 (iii) f'(x) = -3x-4 

(v) f'(x) = -2x-2+6x-3 (vi) f'(x) = 2x-½ + �x-� (vii) f'(x) = -lsx-6+14x-8 

(viii) f'(x) = ! x-¾ + 10 x-¾ (ix) f'(x) =12x3 
- 6A - x-2 (x) f'(x) = 2x + 2

3 3 

2. (i) dy = 12 - 3x2 ⇒ at x = 0 dy = 12
dx dx 

(ii) dy = 12 - 3x2=0 ⇒ x = 2 or-2 ⇒ coordinates are (2, 16) and (-2, -16)
dx 

Section 2 

1.. :5 = t
3 

+ 2..t
J.. 

+ 3t + 4 

�;5 
✓ ✓ 

V =-= 3t� +4t+3 
�t 

�v 
a=-=Gt+-4 ✓ 

�t 

WvtelA, t = :2,,, V = 3 X 2:2 +-4 X 2 + 3 = 23 ✓ 

tl=Gx2+4=1-G ✓ 

s = 2e· + 3t -2 

�.5 
V=-=4t+3 ✓ 

�t 
WVleV'v t =· o, v= 3 s.o the ll/\,LtttAL veLoc.Ltti Ls. 3 V\A,S,-

1
. ✓ 

✓ 
(LL) v = o ⇒ 4t + 3 = o ⇒ t = -0:7-s ✓

(S marks) 

sLl/\,ce tviLs. Ls. 1/\,egl-ltLve, tviere l-lre V'vO tLV\A.,es. for wviLcvi tvie vetocLtt1 Ls. zero. ✓

(LLL) Wvtel/\, s. = o, 2t:i 

+ 3t -2 = o ✓

(2t-1.)(t+2)=0 ✓ 
✓ ✓ 

t =½or -2 
Toe -p1ArtLcLe Ls. IAt tvte orLgLV'v wviel/\, t = ½. ✓ (11 marks) 






