
Higher Mathematics

differentiate tangents

1.[SQA] Find the coordinates of the point on the curve y = 2x2− 7x+ 10 where the tangent
to the curve makes an angle of 45◦ with the positive direction of the x -axis. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC G2, C4 (2, 4) 2002 P1 Q4

•1 sp: know to diff., and differentiate
•2 pd: process gradient from angle
•3 ss: equate equivalent expressions
•4 pd: solve and complete

•1 dydx = 4x− 7
•2 mtang = tan 45◦ = 1
•3 4x− 7 = 1
•4 (2, 4)

2.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

5 C NC G2, C4, C4 1997 P1 Q6
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Higher Mathematics

3.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

(a) 5 C CN G3, C4, G3 1998 P2 Q3

(b) 2 C CN G2, G5
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Higher Mathematics

4.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C1, C4 1998 P1 Q11

5.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

(a) 2 C CN C4 1989 P1 Q14

(b) 2 C CN A3
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Higher Mathematics

6.[SQA] Find the x -coordinate of each of the points on the curve y = 2x3 − 3x2 − 12x+ 20
at which the tangent is parallel to the x -axis. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C4 1993 P1 Q4

7.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

2 C NC C4 1995 P1 Q14
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8.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

(a) 3 C CN A3 1998 P1 Q13

(b) 2 A/B CN A3

(c) 1 A/B CN C4
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9.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

(a) 4 C CN C4 1997 P2 Q6

(b) 1 C CN G3

(b) 1 A/B CN G3

(c) 4 A/B CN CGD
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10.[SQA] Calculate, to the nearest degree, the angle between the x -axis and the tangent to
the curve with equation y = x3 − 4x− 5 at the point where x = 2. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C4, G2 1989 P1 Q13

11.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

6 C NC C4, G2 1994 P1 Q14

12.[SQA] The point P(−1, 7) lies on the curve with equation y = 5x2+ 2. Find the equation
of the tangent to the curve at P. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C4, G3 1999 P1 Q9
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13.[SQA] Find the equation of the tangent to the curve y = 4x3 − 2 at the point where
x = −1. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C4, G3 1990 P1 Q2

14.[SQA] Find the equation of the tangent to the curve with equation y = 5x3 − 6x2 at the
point where x = 1. 4

Part Marks Level Calc. Content Answer U1 OC3

4 C NC C4, G3 1992 P1 Q1
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15.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

(a) 6 C CN C4, G3 1999 P2 Q11

(b) 6 A/B CN G8, G1
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16.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

1 C CN C4, A3 1992 P1 Q19

3 A/B CN C4, A3

17.[SQA]

Part Marks Level Calc. Content Answer U1 OC3

1 C CR C4, C4, G2 1997 P1 Q20

3 A/B CR C4, C4, G2
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18.[SQA] A curve has equation y = x− 16√
x
, x > 0.

Find the equation of the tangent at the point where x = 4. 6

Part Marks Level Calc. Content Answer U1 OC3

6 C CN C4, C5 y = 2x− 12 2001 P2 Q2

•1 ic: find corresponding y-coord.
•2 ss: express in standard form
•3 ss: start to differentiate
•4 pd: diff. fractional negative power
•5 ss: find gradient of tangent
•6 ic: write down equ. of tangent

•1 (4,−4) stated or implied by •6
•2 −16x− 12
•3 dydx = 1 . . .

•4 . . .+ 8x− 32
•5 mx=4 = 2
•6 y− (−4) = 2(x− 4)

19. The derivative of a function f is given by f ′(x) = x2 − 9.
Here are two statements about f :

(1) f is increasing at x = 1;

(2) f is stationary at x = −3.

Which of the following is true?

A. Neither statement is correct.

B. Only statement (1) is correct.

C. Only statement (2) is correct.

D. Both statements are correct. 2

Key Outcome Grade Facility Disc. Calculator Content Source

C 1.3 C 0 0 CN C4, C7 2010 P1 Q15
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20.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(a) 1 C CN A6 1994 P2 Q9

(b) 2 C CN C4, CGD

(b) 4 A/B CN C4, CGD

(c) 2 A/B CN A17
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21.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(a) 4 C NC C4, G3 1995 P2 Q2

(b) 5 C NC A23
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22.[SQA]

Part Marks Level Calc. Content Answer U2 OC1

(ai) 1 C NC A6 1998 P2 Q5

(aii) 4 C NC C4, G3

(b) 2 C NC A23

(b) 5 A/B NC A23
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23.[SQA] The diagram shows a sketch of the graphs of y = 5x2 − 15x − 8 and
y = x3 − 12x+ 1.

The two curves intersect at A and touch at B, i.e. at B the curves have a common
tangent.

O x

y

A

y = x3 − 12x+ 1

B

y = 5x2 − 15x− 8

(a) (i) Find the x -coordinates of the point of the curves where the gradients are
equal. 4

(ii) By considering the corresponding y-coordinates, or otherwise,
distinguish geometrically between the two cases found in part (i). 1

(b) The point A is (−1, 12) and B is (3,−8) .
Find the area enclosed between the two curves. 5

Part Marks Level Calc. Content Answer U2 OC2

(ai) 4 C NC C4 x = 1
3 and x = 3 2000 P1 Q4

(aii) 1 C NC CGD parallel and coincident

(b) 5 C NC C17 2113

•1 ss: know to diff. and equate
•2 pd: differentiate
•3 pd: form equation
•4 ic: interpret solution

•5 ic: interpret diagram

•6 ss: know how to find area between
curves

•7 ic: interpret limits
•8 pd: form integral
•9 pd: process integration
•10 pd: process limits

•1 find derivatives and equate
•2 3x2 − 12 and 10x− 15
•3 3x2 − 10x+ 3 = 0
•4 x = 3, x = 1

3

•5 tangents at x = 1
3 are parallel, at

x = 3 coincident

•6
∫

(cubic− parabola)
or

∫

(cubic)−
∫

(parabola)

•7
∫ 3
−1 · · · dx

•8
∫

(x3 − 5x2 + 3x+ 9)dx or equiv.

•9
[

1
4 x
4 − 5

3x
3 + 3

2x
2 + 9x

]3

−1 or equiv.

•10 2113
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24.[SQA]

Part Marks Level Calc. Content Answer U2 OC2

(a) 5 C NC C4, G3 1991 P2 Q11

(b) 2 C NC CGD

(c) 3 C NC C16

(d) 1 C NC CGD

(d) 2 A/B NC CGD
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25.[SQA]

Part Marks Level Calc. Content Answer U2 OC2

(a) 5 C CN C4, G3, A23 1996 P2 Q8

(a) 3 A/B CN C4, G3, A23

(b) 3 A/B CN C17
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26.[SQA]

Part Marks Level Calc. Content Answer U2 OC4

(a) 3 C CN G9, G5, C4 1996 P2 Q10

(a) 3 A/B CN G9, G5, C4

(b) 4 A/B CN G11, G10, G15
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