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Figure 1 shows part of the curve with equation
y =40 arcosh x — 9x, x> 1
Use calculus to find the exact coordinates of the turning point of the curve, giving your
answer in the form (E, rin3 + s], where p, ¢, r and s are integers.
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2. (a) Giventhat y =xarcsinx, 0<x<1, find

. . dy
1) an expression for —,
(1) p ™

(i1) the exact value of % when x=1

? 3)
(b) Given that y =arctan(3e’"), show that
dy _ 3
dx Scosh2x+4sinh2x
(6))

Last Updated: February 10, 2026 BLEKEARE, BELESEM.



Q3 : FP3 CHAPO03 DIFFERENTIATION www.CasperYC.club
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5. Given that y = (arcosh 3x)2 , where 3x>1, show that
d 2
(a) (9~ 1)[&} =36y,
)
2
(b) (9x2—1)2x—f+9x%=18.
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4. Given that y=arsinh (\x), x>0,

(a) find % , giving your answer as a simplified fraction.

(b) Hence, or otherwise, find

[t
NG D)

a+b\5

giving your answer in the form ln(

], where a and b are integers.
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5. (a) Differentiate x arsinh2x with respect to x.
3
(b) Hence, or otherwise, find the exact value of
V2
J arsinh2x dx
0
giving your answer in the form A1n B+ C, where 4, B and C are real.
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7. The ellipse £ has equation
x2 2
—+ y_2 =1, a>b>0
a b
The line / is a normal to E at a point P(acosf, bsinf), 0< 6 < %
(a) Using calculus, show that an equation for / is
axsin® — bycosO = (a* — b?)sin6 cos
)
The line / meets the x-axis at 4 and the y-axis at B.
(b) Show that the area of the triangle OA4B, where O is the origin, may be written as
ksin26, giving the value of the constant k& in terms of @ and b.
“4)
(c) Find, in terms of a and b, the exact coordinates of the point P, for which the area of
the triangle OA4B is a maximum.
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