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1. Find, to an appropriate degree of accuracy, the values of  and y for which
(a) 5% = 10, 3]
(b) log,(4%) = logg (274*1). 3]
Total: 6
2. Use the trapezium rule with 5 equally spaced ordinates to estimate the value of 6]
2 1
/ e§w+1 d[L’,
—2
giving your answer correct to 3 significant figures.
3. (a) [4]
f(r) =42* — 4o +3, xcR.
Prove that |f(x)| = f(x) for all values of x.
(b) 3]
glr)=a*+6x+4, xeR
Prove that there are no real solutions to the equation g(|x|) = 0.
Total: 7
4. (a) Figure shows the curve y = f(z) which has a minimum point with coordinates (—6, —2). 6]
The curve meets the coordinate axes at the points (—9,0), (—3,0) and (0, 6).
y A
y=1{x)
(0, 6)
79,0 “3,0
(79,0 (73,0) >
0 X
(76,72)
Showing the coordinates of any turning points and any points where each curve meets the
coordinate axes, sketch on separate diagrams graphs of
i y="f(z-23),
.y =2+ if(z).
(b) Figure shows the curve y = ¢(2z) which meets the coordinate axes at the points with 3]

coordinates (3,0) and (0, 2).
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v A
0,2)
y = g(2x)
0] (3,0 X >

Showing the coordinates of any points where the curve meets the coordinate axes, sketch

the graph y = g(z).

Total: 9
5. (a) Expand (1+4x)% in ascending powers of z as far as the term in z3, simplifying the coefficient [4]
in each term.
(b) Use your series to estimate the value of (1.04)® correct to 4 significant figures. 3]
(c) Find the coefficient of 2% in the expansion of (2 + z)(1 + 4x)S. 3]
Total: 10
6. Figure shows part of the curve with equation y = 2z + 3In(z).
Vv A
y=2x+3Inx
0 P X >
The curve crosses the x-axis at the point P with coordinates (p,0).
(a) Show that 0.5 < p < 1. 2]
(b) Using the iteration 3]
1
T
o =\ G
e n
and x; = 0.5, find the value of x4 correct to 3 significant figures.
(c) Show that your answer to part (b) gives the value of p correct to 3 significant figures. 2]
The point ) with coordinates (1,2) lies on the curve.
(d) Find an equation of the tangent to the curve at Q. 5]
1]
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Total: 12

7. The function f is given by
f: x — 2cos(x) +sin(z), = €R.

Given that f(z) can be written as Rcos(z — «), where x is measured in degrees, R > 0 and
0 <a <90°,

(a) show that R = +/5 and find the value of a correct to 1 decimal place, 5]
(b) state the range of f(z). 1]

The function g is given by
DT —8 reR, x#-3
& 3+a’ ’ '

(¢) Find the range of gf(z), giving the minimum and maximum values in the form a + bv/5. 6]

Total: 12

8. Figure shows the curve y = 22 + 1 and the line y = 4 — 2.
)y A

y=x2+l

A is the point of intersection of the curve and line with a positive z-coordinate.

(a) Show that the point A has coordinates (1,2). 3]

The shaded region, R, is enclosed by the curve, the line and the positive coordinate axes.
(b) Show that the volume of the solid generated when R is rotated through 27 radians about [10]
the z-axis is Eﬂ'.

Total: 13

[

www.CasperYC.club Last updated: May 5, 2023 E


http://www.CasperYC.Club
http://www.CasperYC.club

