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IFYHMO001 Maths Part 1

Section A

Al The gradient of the given line is % .

The equation of the line has the form y = gx +C. 1
. . 24
Since it passes through (6,0), 0= ? +c, c=-8 1
So the equation is y:%x—S or 4x—-3y =24. 1
A2  We have to solve the simultaneous equations 5x—4y+1=0 and y =4. 1
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A3
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A6

A7

A8

A9
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5x-16+1=0

x =3, y =4. The point of intersection is (3,4).

7 0\Y3 -4 B 7x3+0x1 Tx-4+0x5
—2 501 5] (-2x3+5x1 —2x-4+5x5

6x” +x—15=(2x—3)3x+5)=0

Either 2x—3=0 so ng

5
or 3x+5=0 so x:—5
4y? +7y>2y+6

4y? +5y—-6>0
(4y-3)y+2)>0

3
<-=2o0ry>-—
y y 4

The term in x* is °C,(2x)*(~3)” so the coefficient of x* is

6x5%x4x%x3
/= T T

1x2x3x4
=15%x16x9=2160

24 %32

X3/2X—2/3 — X3/2—2/3 — X9/6—4/6 — X5/6 =243 = 35

So x =3°% =729.

e +e* -12=0
(ezx)2 +e*-12=0
(e2X +4Xe2X —3):0
e +4=0o0re*-3=0
e =—4ore”* =3
But e >0,s0 e* =3
1

So 2x=1In3 x:ZInS

X =0.5493 correct to 4 decimal places

y =x"72+4e* —3c0s X

W o
dx

+4e* +3sin x
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Al10

B1 (i) The curved surface has area equal to the height times the circumference.

(i)

(iii)
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When x =2 this equals —§+ 4e” +3sin2 ~32

3

J‘(3eX + 5x)dx = {SeX +§ XZT
2 -1

-1
5><9_
2

5

=3+ 3e? 5= 3e®-3e?+20

~79.2

This is hx2ar.
Each end has area zr? and there are two ends.

The total area is A=2ar® + 2arh.
The volume is the area of the base times the height.

This is zr*h, and this must equal 200. Therefore h = 2—0(3
ar
Therefore A=2ar? +4—00.
r
Gy 400
dr r
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So 47r° =400 and r = 3,/@ ~3.169. So the radius is 3.169 cm. 2
T
2
To show this gives a minimum, (;—2:472'+@>0. 2
r r
: 200 S
(iv)  h=—-~6.34. S0 the height is 6.34 cm. 2
i
B2 () u, =5u,=34,u,=4529 u, =3.649. This is convergent. 2
v, =2,V, =0,v, =-2,v, = 2. This is periodic. 2
w, =1L w,=2w,=3w, =6 w,=27. This is divergent. 2

(i)  Ifthe limitis u then u _12 .1 s0u? —u-12=0=(u—4)u+3).
u

Sou=4oru=-3.Butu>0,sou=4. 2

b(i)  If the first term of the arithmetic series is a and the common difference is d

a+3d a-+12d
then = 2
a a+3d
So a’ +6ad +9d? =a? +12ad 1
6a+9d =12a 3d =2a 1
Also a+5d =78 3d =2(78-5d) 13d =156 1
Sod=12 a=18. 2
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B3a(i)

(i)

b(i)

(i)

B4
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The first logarithm is defined when x > % and the second when X > % .

10x —5 = (3x —4)*
=9x* —24x+16

9x? —34x+21=0
(9x—7)x—-3)=0

x=z,3
9

The first value must be rejected since the second logarithm is not defined,
so the only solution is X = 3.

From the given data, 75 = Ae’™*,170 = Ae'*

Dividing: e = 170 _34
75 15

Taking logarithms: 5k = In 34 , K :lln 34 ~0.1637 ~ 0.164
15 5 (15

Then A=75e "% ~23.851~23.9
V(15)= Ae"™* ~277.8~ 278

5.42 radians = m =310.54° ~ 311°

T

Let the distance from the bottom of the cliff to the nearer shore of the lake be

XxXm. 1

Then E = tan56°,
X X+ 400

xtan56° = h = (x + 400)tan 34°

x(tan56° — tan 34°) = 400 tan 34°
tan56° — tan 34°

h = xtan56° 400tan 34°tan56

tan56° — tan 34°
=495.02 ~ 495m

= tan 34°

W o>
1l

ol © O

27
C=—-— or C=—
( 3)

I
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B5(i)

(ii)

(iii)

(iv)

B6(i)
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y:2x—7lnx—§
X

%:2_14_1
dx X X2
dy_7_6

dx? x* x®

At the stationary points g—y =0.
X

2x* —7x+3=0

(2x-1)x-3)=0

x=£,3

2
1 1
When x =, y:1—7ln(§]—6=—o.14797 ~-0.148
When x=3,y =6-7In3-1=-2.6902 ~ —2.69

2
When x =+ 9 _ 28 48— 20
2 dx?

< 0 so this is a local maximum.

2
Whenx=3,u=z—£=§
dx* 9 27 9

> 0 so this is a local minimum.

When x =1, y=2—0—3=—1,j—y=2—7+3=—2.
X
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The equation of the tangentis y =—-2x+c¢,—1=-2+c¢,c=1.

Thatis y=-2x+1 or 2x+y=1.

The gradient of the tangent is ady = COS X = ﬁ
dx 2
So the gradient of PN is _2
NG

The coordinates of P are (% %j

The equation of the line is y—% = —i(x—zj.
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(i)

(iii)

(iv)
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When y=0,—%:——(x——].x=—+—.

71644314 A . ju \/§
The area is Isin xdx = [~ cos x|7) %" = COS(E) - co{E + TJ ~0.2897 .

716

3.1 43

The triangle below the line PN has area l><—>< =—~0.1083.
2 4 2 16

So the area between the line and the curve has area 0.1814 approximately.

0.1814 _

The ratio is 1.68.
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