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2011 MAT Paper - Multiple Choice (7 pages; 30/9/22)

Q1/A

Solution

(a) starts in the wrong quadrant, and so can be eliminated.
Iff(x) =x3—x2—x+1,
flf(x)=3x*=-2x—1=(x—-1)(3x+ 1)

[Had (x — 1) not been a factor, (c) could have been eliminated.]
Thus there is a stationary pointat x = 1,

and so the answer must be (c), by elimination.

[Alternative methods:

: : : : : : b 1
(i) Consider x-coordinate of point of inflexion (— P E)

(ii) Sum of roots is expected to be —Z = 1, which rules out (a), (b)

& (d), and is consistent with (c).]

Q1/B
Solution

Let the sides of the rectangle be x & y. Then P = 2(x + y) and
A = xy.

Of the 4 possibilities, (c) is the first one that looks feasible.
Then P2 — 164 = 4(x? + y? + 2xy) — 4(4xy) = 4(x —y)2 = 0

So the answer is (c).
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Q1/C
Solution

Lety = x3 —9x? + 631.

Then%=0:3x2—18x=O=>x=00r3x—18=0;iex=6

Thus, x = 5 is the largest integer, for which y(x) > y(x + 1).

So the answer is (a).

Notes

The official sol’ns are missinga " > " sign; ie —3n? + 15n + 8 > 0

Using the ‘official’ method, to be absolutely sure that n = 5 is the
15+VA

largest value, we can set = 5; which gives A = 225, so that

15++/321
h <5

> 5 (and already shown to be < 5.5), whilst 15-2@
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Q1/D

Solution

One or both of the inequalities is true for the following regions:

5 5
E,—n]&[ +—= 7+ =]
12”7 6 12 12
((9+4)71') 13
So the required proportion is 2172t =

So the answer is (b).

Q1/E

Solution

Drawing in the radius CD, as in the diagram,
3
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r sin sin
T g SmB _ siny
d r d
. sinf . . .
so that sina = siny OF sinfS = sinasiny

sina =

So the answer is (b).

Q1/F

Solution

x? +y2 + 4xcosO + 8ysind + 10 = 0

= (x + 2c0s0)? — 4cos?0 + (y + 4sinf)? — 16sin’0 + 10 =0
Then, for a circle of radius r, r? = 4co0s%6 + 16sin%6 — 10

= 4 + 12sin’4 — 10

= 12sin%0 — 6

And 125in26 — 6 > 0 = sin20 > %

so that, for 0 < 0 < m, sinf > -
V2

:E<6<E
4 4

So the answer is (b).

Q1/G

Solution

Note that,for—1<x<1,0<x%*<1

sothat —1<x*-1<0

So f(x? —1) = (x? — 1) + 1 (since the equation of the left-hand

sloping part of the graphisy = x + 1)
4



and hence f_ll f(x? —1)dx :f_ll x? dx = Ex?’] _11

So the answer is (d).

Q1/H

Solution

x = 8logzx — glogsx _ 4log2Xx 4 |g g, .0.25
— 93logax _ 32logsx _ 92logox 4 9

= (2l0g2%)3 _ (3logax)2 _ (21092%)2 4 7
>x=x3—x?—x*+2
=>x3-2x2—-x+2=0
[Unsurprisingly,] x = 1is aroot,
giving (x — 1)(x? —x—2) =0,

sothat (x —1D(x+1Dx—-2)=0

and there are two positive values of x.

So the answer is (¢).

Q1/1

Solution

Lety = sin®x,sothaty* + (1 —y)3 =1
=>y*—y34+3y2 -3y =0
=>y(°-y*+3y-3)=0

=y -DG*+3)=0

= sin‘x=0o0r1

3
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T 3T
=>x=0m—- or —
2 2

So the answer is (b).

Q1/]

Solution

f(y=1
f@=f1=1
f@=[fMF-2=-1
fA)=f(2)=1
fG)=I[f))*-2=-1
f(6)=f3)=-1
f=[fB3)N*-2=-1
f@=f4=1

Thus f(n) = —1 when n is odd (except forn = 1).

Forevenn, f(n) = 1 if nisa power of 2,
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and f(n) = —1if nis of the form (2%)(2p + 1) (ie all other even

numbers)

Of the 100 values being added,

n=1=1 [1value]

other odd = —1 [49 values]
powers of 2 = 1 [6 values]

other even numbers = —1 [44 values]

Sof(D+f(2)+f(3) + -+ f(100)
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= (1+6) — (49 + 44) = —86

So the answer is (a).



