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1         The ma trices A and B a r e g ive n b y A  =  4 1
0 2   a n d B  =  1 1

0 −1 .

  (i) AFind + 3B. [ 2 ]

   ( i i ) Show that A − B = k      I, w h e re I is the identity matrix a nd k       i s a c  o n s t a n t w h o s e va l u e s h o u l d b e
 stated. [ 2 ]

         2 T h e t r a n s f o r m a ti o n S i s a s h e a r p a r a l l e l t o t h e x        - a x i s i n w h i c h t h e i m a g e o f t h e p o i n t (  1, 1 )  is the
p o i n t (  0 , 1) .

             (i) D r a w a d i a g r a m s h o w i n g t h e i m a g e o f t h e u n i t s q u a r e u n d e r S . [ 2 ]

        ( i i ) Wr ite down the matrix that repre sents S. [2]

      3 O n e r o o t o f t h e q u a d r a t i c e q u a t i o n x2 + px + q =  0 , w h e r e p a n d q      a r e r e a l , i s t h e c o m p l e x n u m b e r
2 − 3i.

      (i) Wr ite do wn the other root. [1]

    ( i i ) F i n d t h e va l u e s o f p and q. [ 4 ]

     4 Use t he s tan dard res ults f or
n

∑
r=1

r3 a n d
n

∑
r= 1

r2       to show that, for all positive integers n,

n

∑
r=1

(r3 + r2 ) = 1
12n(n + 1) (n + 2 ) ( 3n + 1) . [5 ]

    5 T h e c o m p l e x n u m b e rs 3 −   2 i a n d 2 +    i a r e d e n o t e d b y  and w     r e s p e c t iv e l y. F i n d , g iv i n g y o u r a n s w e r s
  in the form x + iy        and showing clearly how yo u obtain these answers,

 (i) 2  − 3w  , [ 2 ]

( i i ) (i )2  , [ 3 ]

( i i i )


w  . [ 3 ]

      6 I n a n A rg a n d d i a g r a m t h e l o c i C1 a n d C2   are given b y

|  | =  2 and arg  = 1
3 π

respect ively.

        (i) Sket ch, o n a single Argand diagr am, the lo ci C1 and C2 . [ 5 ]

     ( i i ) H e n c e fi  n d , i n t h e f o r m x + iy          , t h e c o m p l ex n u m b e r r e p r e s e nt i n g t h e p o i n t o f i n t e r s e c t i o n o f
C1 and C2  . [ 2 ]
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7       T h e m a t r i x A is given by A  =  2 0
0 1  .

  (i) AFind 2  a n d A 3 . [ 3 ]

         ( i i ) H e n c e s u g g e s t a s u i t a b l e f o r m f o r t h e m a t r i x An . [ 1 ]

             ( i i i ) U s e i n d u c t i o n t o p r ove t h a t y o u r a n s w e r t o p a r t ( i i ) is cor rect. [4]

       8 MT h e m a t r i x i s g iv en b y M  = 
a 4 2
1 a 0
1 2 1

.

    (i) Find, in terms of a     , t h e d e t e r m i na n t o f M. [ 3]

 ( i i ) H ence find the val ues of a      for wh ich M is sin gular . [3]

            ( i i i ) S t a t e , g i v i n g a b r i e f r e a s o n i n e a c h c a s e , w h e t h e r t h e s i m u l t a n e o u s e q u a t i o n s

ax+ 4y + 2  = 3a,
x + ay = 1 ,
x + 2y +  = 3 ,

   have any sol ut ions whe n

(a) a = 3 ,

( b ) a = 2 .
[ 4 ]

       9 ( i ) Use th e me thod of di fferences to s how t hat
n

∑
r =1

(r + 1 ) 3 − r3 = (n + 1) 3 − 1 . [2 ]

  ( i i ) Show that (r + 1)3 − r3 ≡ 3r2 + 3r +  1 . [ 2 ]

             ( i i i ) U se the results in parts ( i ) and (ii) and t he sta nda rd re sult f or
n

∑
r= 1

r   to show that

3
n

∑
r= 1

r2 = 1
2n(n + 1 ) (2n + 1 ) . [6 ]

   10 The cubic equation x3 − 2x2 + 3x + 4 = 0 ha s roots α, β a n d γ .

     (i) Wr ite down the values of α + β + γ , αβ + βγ + γ α a n d αβγ . [ 3 ]

  The c ubic equation x3 + px2 + 1 0x + q =  0 , w h e r e p and q    are c onstants, has r oots α + 1 , β + 1 and
γ + 1 .

    ( i i ) Find the value of p. [ 3 ]

    ( i i i ) Find the value of q. [ 5 ]
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