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2 1 =3
A= k 1 3|. wherekisaconstant
2 =l k&

Given that the matrix A is singular, find the possible values of £.
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2. The curve C has equation
1
| X
y=—=Inuy,
8

rational numbers 1o be found.

> I
Y = B =lawn
d k>
' 83‘:_"_2';_—--——'-—_‘:
x 4 %=

B R
i _f’)__'t?_‘)l = ) (_711"‘ ‘{)
oN b=

; )\t
B I+@?})13I+ Y

Las =

2€ x€3

Find the length of the curve € giving your answer in the form p + Ing. where p and ¢ are

— ik el
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(7

lbat+ o= §a" 6
e —e—

6a™

6™

y

v al

T

- ntty

B

4x

e e
—

2 WIEEE IR |

- -ug-(":'an nea"by CamScanner

LOM O

VIAUY SIHL NI ILIYM

LOM O

A

YINY CIH 1T


https://mymathscloud.com

1h

il

il
[T
HARH
|mamSc
anner



https://mymathscloud.com

3. (a) Prove that
d(arzti.th x) _ .I _l E iC:J_ ‘ooz
3 73
Given that v = (arcothx)?, g
=
(b) show that =
2 dl}' dy = k }
“—A‘ )-‘I‘?-"lfa—]'_x: ! _"é
where k is a constant 10 be determined. =
(5)
). Lk y= occothx |
|
a = - - h = S
— - Co b ' ,-1 =
A= ¢°
T =
- -%#LJ: ('-Cosc,d\ 3) - | .
Cosechty = Cothg — | :
I 1
Nl o N |
o - Nl
1 .

Chy=2 2D wthy=a" :
s 3 . L L = 'l:'_':E
LX) = :
0y . __| _ l Z
- e —— _ L |
rn —(n*-1) e z
>
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Question N continned %/b‘;f
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i (i-a")(v_ ) Laruthn [~27) |
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N (2"
|
= 2L +Yx argethx |
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= L+ O-fwf[\’)L
= S

Ty .
- U () _53_?‘1 2 o U hrarsth Ypasution

-
——

=2 h |-a%+

q,+l{ngf¢,bLn ~Npareslhon 2

et _ : |~ n*

|

|

!

— !

‘ i

W=

||I|I|I|||||I|I||I\IIIIJIIlIIIIIII@}CIIIIMIMMIIA CamScamne



https://mymathscloud.com

4. (i) Find, without using a calculator.

: |
dx
-L V{lﬁ + 2x = x°

- S ‘ooz
giving your answer as a multiple of . =
-
(5) Z
m
(11) | 2
_4
=
(a) Show that i
% N =
1 [ 2 2
Scosh x — 4sinhx = - 4
2¢
(3)
(b) Hence. using the substitution = ¢* or otherwise, find
]
I - - dx ,
5cosh x — 4sinh x i
(4) |

L'((l) 154297 = 7 ::‘-'(911-—'2.;—_15)
= <(@-0"-w) |
= b —(n-1)"
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Question 4 continued /bc?/;%\
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|
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5. The hyperbola /1 has equation :

LS =]
16 9

The point P (4 secfl, 3 tand), 0 <@ < % lieson H,

(a) Show that an equation of the normal to & at the point P is

3y + 4x sinff = 25 tan(} |

The line [ is the directrix of H for which x> ()

YUY STHL NI ALIMM ION O

il
The normal to H at P crosses the line / at the point (). Given that /= 7

(b) find the ¥ coordinate of @, giving your answer in the form a + bJ2. where a and b
are rational numbers to be found.

(6)

= C)b' -
Sa)>@ P, & - 78 . o 3sec &
2 Ysecd twn O~

i

=, 2secs- 3
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Question 5 continued

—.’33 + "fﬂjmﬁ = 7——5{&0@'

()o..(s

L: =9

/ af meu‘pd

}‘f - (6 (e* 1)

-.Ci'i"

m""'mm"“@wwmm CamScannan.r


https://mymathscloud.com

= — e —

%

where p and ¢ are constants.

-

.,
Given that | =2 | is an eigenveetor of the matrix M,
|

(a) find the eigenvalue corresponding to this eigenvector,

(3)
(h) find the value of pand the value of q. |
(3) !
Given that 6 is another eigenvalue of M, ‘
{c¢) find a corresponding eigenvector. 1
@) |
1 |
Given that | 2 | is a third eigenvector of M with eigenvalue 3
. l
(d) find a matrix P and a diagonal matrix D such that ‘
PTMP=D t
(3) l
= - z — = e = |
®) 2 g \
2 \[-2]= )\ - |
Y I _ | |
L = PP, S |

T
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Question 6 continued
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Question 6 continued
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7. Given that

. ¢,
N0 d
I = J.Sl_nm dy, n>1 I & %
smnx = »

2
(a) prove that. forn = 3 -
=
I,=1_.= J-?.cos[n —~Dxdx m

&)

(b) Hence, showing each step of your working, find the exact value of

r
| 6 sinSx
| = dx
. & SITX

WIHY SIHL

l 5
aiving vour answer in the form F(a:r + b33 + ¢), where a, b and ¢ are integers to be
found.

SMX EMX

' (7) '.
|

- i ]
In 'In-t 2 f&b\ﬂ‘?‘- Ax — sl n oA x \
|

= g‘i‘\'\ (,\,x) -3 Cn—x -2.7«:) 0{7(
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Question 7 continued

/e %
= =%
)2

=2 [ aomn

= O :—"7 1;'—'-'33

a/4

n/
T, 1 < j 2 Cos LN OX

“h
L y7A |
- [EMITLHL
= =110z
2
nik
= - X _ T - L4
I 8 ‘_S Wx = =5 5
i
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8. The plane /I, has equation

x=5y-2:=3

The plane 7, has equation

r=i+2j+tk+ii+4j+3k)+p2i-j+k)

where 4 and g are scalar parameters,

(a) Show that [T, is perpendicular to /7,

WaNY STHL NI UM LON OF

(4)
(b) Find a cartesian equation for /7, '
(2) :
(¢) Find an equation for the line of intersection of /7, and /1, giving your answer in the .
form (r—a) x b = 0, where a and b are constant vectors to be found, ‘

(6)

= gl S
A% (4

IR X(Z) ~ T | ‘
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- T tm-22-3 92 =8
N & <Gl | B Sl I
S S L |
2
= 5-8 ~ -'S—I 1 -‘-il? -22 -7
Sy = -3 _ S
F -3
= s =13 o .
H %o ? - | =
2 =2 o =
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Question 8 continued \
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