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1| (i) Prove that tan (8 — 45°) = $29-<0s8 a

sin 68+cos 6

(i) Hence, show that tan 15° = 2 — /3. [3]
2 | Given that tan 4 = % and sinB = — % and that A and B are in the same quadrant,
without using a calculator, calculate the values of 2]
(@) cosec (A) , [1]
(b) sin 2B, 2]
(c) tan(A + B).
3| (a) Prove that COtix_l = cos2x [3]
cot“x+1

cot?x—1

(b) Solve the equation = 0.5, for 0° < x < 360°. [4]

cot2x+1

4 | The function f is defined as f(x) = cos2x + 1 for 0 < x < 2m. The function g is
defined as g(x) = 2tanx for 0 < x < 2m.

0] State the period of f. [1]
(ii)  Onthe same axes, sketch, for 0 < x < 2m , the graphs of f and of g. [3]
(iii)  Hence, state the number of solutions for which [1]

cos2x —2tanx+1=0
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5 | In the diagram below, the length, L cm, of a
spring at time, t seconds is given by the

equation L = 20+35in(4t—§). _6666_
| N

(@) Show that the shortest length of the spring I~ L cm - [2]

iIs17 cm. 3]
(b) Find the time when the spring first reaches 22 cm.

6 | In the diagram, A, B and D are fixed points such E
that= AB = 25 c¢m, AD =35cm B
and £BAD = 90°. LACB = £CAE =
£LAED = 90°.4BAC = 6 and can vary. c 25
(i) Show that AC + BC + DE = [2]
(60sin 8 + 25cos6 ) cm. p 35 D
(i)  Express AC + BC + [4]
DE in the form Rsin(6 + a), where R > 0and 0° < a < 90°.
(iii)  Hence, find the value of @ for which AC + BC + DE = 50 cm. [2]
(iv)  State the maximum value of AC + BC + DE and the corresponding | [3]
of 6.
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Answer

1| (i) tan(@ — 45°)

sin60—cos 60

tan f—tan45 (”) tan(60 B 45) - sin 60+cos 60
1+tan@ tan45 V3-1
tan6-1 =
= V3+1
e Y
= 1+tané V3+1(v3-1)
siné cosé _ 3—2\/§+1
— cos6 cos@ - 3-1
cosg* o050 _ 423
__sinf—cos 6 - 2
" sin@+cosf =2 — \/§
21 , (b) sin 2B
- ,'.ff N N LA sin2B = 2sinB cos B
Fi - 1 — —_ E — i ~ ﬁ
A 5 51nZB—2( 5)( 5)~25
cosec(—A) = — 1 (c) tan(A + B)
sin(—A4) tan A+tan B
= 1 tan(A + B) = 1-tanAtanB
" —sinA 5 3
1 _ (§2+(z)
= —= = 3
(%) 1-(5)x(3)
_13 _ 56
5 T 33
@3 0 ()5
Answer: (a) - (b)25 (c) 3
3 cosZx
(a) LHS = sinix_ (b) cos2x = 0.5
e basic angle = 60°
_ cos?x—sin?x 2x = 60°,300°,420°, 660°
cos2x+sin2x x = 30°,150°,
= COSZX' - Sinz X 2100’ 33(0°
= cos2x = RHS
Answer: (a)Shown (b) 210°,330°
41 i)

(iii) cos2x + 1 — 2 sinx

f&) =g(x)

Number of solutions is 2

Answer: (i) Periodof f = m
(i)Blf(x) = cos2x + 1)
(iii) Number of solutions is 2

B2g (x) =2tanx)
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o Lymin =20+ 3(=1) =17 cm
—1 SSin(4t—E) <1
2

—3 < 3sin (4t —g) <3

17 <20 + 3sin(4t—§) <23
& Lypin = 17cm

Answer: (a) Lyuin = 17cm (b) t = 0.575 sec

(a) Shortest length occurs when sin (4t - g) ==1 (p)22 =20+ 3sin (4t _ g)

2= 3sin(4t—§)
% = sin (4t — %)
a = 0.72972

4t — g = 0.72972

t =0.5751
~ 0.575 sec

6| (i) AC = 25cos8,BC = 25sinf

£BAE =90° — 6,2EAD = 6,DE = 35sin0

AC + BC + DE = 25cos 8 + 25sin6 + 35sin 0
= 60sinf + 25 cos 6

(if) Let 60 sin 8 + 25 cos @ = Rsin(6 + a)

R cosa = 60 ---- (1)
Rsina = 25 ---- (2)
(1% + (2)% R? (sin? a + cos? a) = 602 + 252
R =65
2) 25
E tana = p
a=22.619°

60 sinf + 25 cos 8 = 65sin(6 + 22.6°) (1d.p.)

(iii) 65 sin(@ + 22.619°) = 50
sin(6 + 22.619°) =%

0 + 22.619 = 50.284
g = 27.7° (1d.p.)

(iv) —65 < 65sin(8 + 22.6°) < 65
Maximum value of AC + BC + DE is 65
65sin(@ + 22.619°) = 65

sin(8 + 22.619°) =1
0+ 22.619° = 90°
0 = 67.4° (1d.p.)

(i) @ = 27.7°(1d.p) (iv) 6 = 67.4°(1d.p)

—Rsinfcosa + Rcosfsina

Answer: (i) 60 sinf + 25 cos 6 (ii) 65 sin(6 + 22.6°)(1d.p.)
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