
BHASVIC MαTHS

Solve the following equations on the interval 0 ≤ 𝑥 ≤ 2𝜋

(a) sin 3𝑥 = −1

(b) cos
𝑥

2
=

1

2

(c) tan 𝑥 +
3𝜋

2
= −1.4

1
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Solve the following quadratic inequalities:

(a) 𝑥2 − 3𝑥 − 10 ≤ 0

(b) 𝑥2 + 7𝑥 + 12 ≥ 0

(c) 2𝑥 − 4𝑥2 + 6 < 0

2
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Prove the identities

(a)
sin 𝜃

1+cos 𝜃
+

1−cos 𝜃

sin 𝜃
≡

2 sin 𝜃

1+cos 𝜃

(b) tan 𝑥 + cot 𝑥 ≡ sec 𝑥 cosec 𝑥

(c)
sin 𝜃

1−cos 𝜃
−

sin 𝜃

1+cos 𝜃
≡ 2 cot 𝜃

(d)cot 2𝑥 =
cot2 𝑥−1

2 cot 𝑥
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Simplify the following expressions 

𝑥2 − 8𝑥 + 15

𝑥2 − 9
×
2𝑥2 + 6𝑥

𝑥 − 5 2

𝑥2 + 3𝑥

3𝑥 + 2
÷ 𝑥 + 3

1

𝑥 − 3
−
1

𝑥
÷

6𝑥

𝑥2 − 9



BHASVIC MαTHS

5

Assuming standard results for sin x and cos x, prove that:

(a) The derivative of arccos x is −
1

1−𝑥2

(b) The derivative of arctan x is 
1

1+𝑥2
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The figure above shows the graph of the curve 𝐶 with equation

𝑦 = 𝑥, 𝑥 ≥ 0
The point 𝑃 lies on 𝐶 where 𝑥 = 4.

The straight line 𝐿 is the tangent to 𝐶 at 𝑃.

(a) Find an equation of 𝐿

The finite region 𝑅, shown shaded in the figure above, is bounded by the curve 

𝐶, the tangent 𝐿 and the 𝑥 axis.

(b) Find the exact area of 𝑅
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The curve C has equation 𝑦 =
1

cos 𝑥 sin 𝑥
, 0 < 𝑥 ≤ 𝜋

(a) Find  
𝑑𝑦

𝑑𝑥

(b) Determine the number of stationary points of the curve C.

(c) Find the equation of the tangent at the point where 𝑥 =
𝜋

3
, giving your answer 

in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where a, b and c are exact constants to be 

determined.
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(a) 8𝑐𝑜𝑠𝑒𝑐2𝑥 𝑑𝑥

(b)  4 cos
1

2
𝑥 𝑑𝑥

(c) 2−𝑠𝑒𝑐4𝑥𝑡𝑎𝑛4𝑥 𝑑𝑥

(d)  𝑐𝑜𝑠𝑥 sin3 𝑥 𝑑𝑥

(e)  sin2 𝑥 𝑑𝑥

(f)  tan2 𝑥 𝑑𝑥
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Given that f(x) =
𝟐

𝒙−𝟏
−

𝟔

𝒙−𝟏 𝟐𝒙+𝟏
, 𝑥 > 1 ,

(a) Prove that f 𝑥 =
4

2𝑥+1

(b) Find the range of f

(c) Find f−1 𝑥 and state its domain

(d) State the range of f−1 𝑥
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Find the gradient of each curve at the given point

a) 𝑥2 + 3𝑦2 = 7 at 2,−1
b) 2𝑥3 − 𝑦3 = −6 at 1,2
c) cos 𝑥 + sin 𝑦 = 0 at 0, 𝜋

d) tan 𝑥 + tan 𝑦 = 2 at 
𝜋

4
,
𝜋

4



BHASVIC MαTHS

11

The diagram shows a part of the curve with equation 𝑦 =
4

𝑥
+ 𝑥 − 5

a) Show that the curve crosses the 𝑥-axis at 𝑥 = 1 and 𝑥 = 4
b) Find the exact value of the shaded area. Give your answers in the form 𝑝 −

4 ln 𝑞, where 𝑝 and 𝑞 are rational numbers
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(a) Show that sin(𝐴 + 𝐵) + sin A − B = 2sin Acos B

(b) Hence, solve the equation sin 𝑥 +
𝜋

6
+ sin 𝑥 −

𝜋

6
= 3 cos 𝑥 , 0 ≤ 𝜃 ≤ 𝜋
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The graph of 

𝑦 =
𝑥 − 𝑎

𝑥 + 2
Has a gradient 1 at point 𝑎, 0 and 𝑎 ≠ −2. Find the value of 𝑎
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Let 𝑓 𝑥 = ln 𝑥 − 1 + ln 3, for 𝑥 > 1
a) Find 𝑓−1 𝑥
Let 𝑔 𝑥 = 𝑒𝑥 for 𝑥 ∈ ℝ
b) Find 𝑔𝑓(𝑥) giving your answer in the form 𝑎𝑥 + 𝑏, where 𝑎, 𝑏, ∈ ℤ. Find the 

domain and range of 𝑔𝑓(𝑥)
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Complete this old spec paper

https://www.madasmaths.com/archive/iygb_practice_papers/c1_practice_pape
rs/c1_q.pdf

https://www.madasmaths.com/archive/iygb_practice_papers/c1_practice_papers/c1_q.pdf


(a) 
𝜋

2
,
7𝜋

6
,
11𝜋

6

(b) 
𝜋

2

(c) 0.62, 3.76 

Answers -1
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(a) −2 ≤ 𝑥 ≤ 5

(b) 𝑥 ≤ 4 or 𝑥 ≥ −3

(c) 𝑥 < −1 or 𝑥 > 3/2

Answers - 2
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Answers - 3

Proof 
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Answers - 4

2𝑥

𝑥 − 5

𝑥

3𝑥 + 2

𝑥 + 3

2𝑥2
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(a) (a) Let 𝑦 = arccos 𝑥 ⇒ cos𝑦 = 𝑥 ⇒
𝑑𝑦

𝑑𝑥
= −sin𝑦

𝑑𝑦

𝑑𝑥
= −

1

sin 𝑦
= −

1

1−cos2 𝑦
= −

1

1−𝑥2

(b) Let 𝑦 = arctan 𝑥
Then, tan 𝑦 = 𝑥
𝑑𝑦

𝑑𝑥
= sec2 𝑦

𝑑𝑦

𝑑𝑥
=

1

sec2 𝑦
=

1

1+tan2 𝑦
=

1

1+𝑥2
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(a) 
1

4
𝑥 + 1

(b) 
8

3
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(a)
1

cos2 𝑥
−

1

sin2 𝑥

(b) 2

(c) 24𝑥 − 9𝑦 + 12 3 − 8𝜋 = 0
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(a) −8𝑐𝑜𝑡𝑥 + 𝑐

(b) 8 sin
1

2
𝑥 + 𝑐

(c) −
1

2
𝑠𝑒𝑐4𝑥 + 𝑐

(d)
1

4
sin4 𝑥 + 𝑐

e)
1

2
𝑥 −

1

4
𝑠𝑖𝑛2𝑥 + 𝑐

f) 𝑡𝑎𝑛𝑥 − 𝑥 + 𝑐
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(a) Proof

(b)0 < 𝑓 𝑥 <
4

3

(c) 𝑓−1 𝑥 =
4−𝑥

2𝑥
, 0 < 𝑥 <

4

3
(= the range of 𝑓)

(d) 𝑓−1 𝑥 > 1 (= the domain of 𝑓)
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(a)
2

3

(b)
1

2

(c) 0

(d) -1
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15

2
− 4 ln

8

3
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(a) Proof

(b)
𝜋

3
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(a) 𝑎 = −1
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Answers - 14

(a) 𝑓−1 𝑥 =
𝑒𝑥

3
+ 1

(b)𝑔𝑓 𝑥 = 3𝑥 − 3, domain 𝑥 > 1 range 𝑔𝑓 𝑥 > 0
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(a) https://www.madasmaths.com/archive/iygb_practice_papers/c1_practice_p
apers/c1_q_solutions.pdf

https://www.madasmaths.com/archive/iygb_practice_papers/c1_practice_papers/c1_q_solutions.pdf

