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  I N S T RU C T I O N S TO C A N D I DAT E S

                • Wri te your name, centre number and candi date number in the s paces provided on the answer booklet .
    • Answer a l l the q uestions.
                • Give non-exact numer ical answ ers co rrect to 3 si gnificant figures unless a different de gree of accurac y is

       specified in th e question or is clear ly appropr iate.
           • You are per mi tted to use a gr aphical calculato r in this paper.

  I N F O R M AT I O N F O R C A N D I DAT E S

                   • The number of mark s is g ive n in b rackets [ ] at the end of eac h questi on or par t quest ion.
          • The tota l number of marks for thi s paper i s 72.

  A DV I C E TO C A N D I D AT E S

                  • Read each question carefully and make sure you know what you have to do before star ting your answer.
            • Yo u are r eminded of the need fo r clear presentation in your answers.

      This do cument consists of 4 pr inted pages.
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1         The ma trices A and B a r e g i ve n b y A  =  2 1
3 2   a n d B  =  a −1

−3 −2 .

   (i) G iv e n t h a t 2 A + B  =  1 1
3 2       , write down the va lue of a. [ 1 ]

    ( i i ) G iv e n i n s t e a d t h a t A B  =  7 −4
9 −7      , fi n d t h e v a l u e o f a. [ 2 ]

              2 U s e a n a l g e b r a i c m e t h o d t o fi n d t h e s q u a r e r o o t s o f t h e c o m p l ex n u m b e r 1 5 +  8i. [6]

     3 Use the stan dard resul ts f or
n

∑
r =1

r and
n

∑
r= 1

r 3  to find

n

∑
r= 1

r(r − 1) (r + 1 ) ,

        expressing your answe r in a fully factorised form. [6]

        4 (i) Sketch, on an Arga nd diagr am, the locus given by |  − 1 + i | =
√

 2 . [ 3 ]

         ( i i ) S h a d e o n y o u r d i a g r a m t h e r e g i o n g i ve n b y 1 ≤ |  − 1 + i | ≤
√

 2 . [ 3 ]

 5 (i) Verify t hat 3 − 8 = (  − 2 ) ( 2 + 2  + 4 ) . [ 1 ]

    ( i i ) Solve the qua dratic equation 2 + 2  + 4 =        0 , g i v i n g y o u r a n s w e r s e x ac t l y i n t h e f o r m x + iy.
       Show clearly how y ou ob tain y our a nswers. [3]

           ( i i i ) Show on an Arga nd d iagra m the root s o f the cubi c eq uati on  3 − 8 =  0 . [ 3 ]

  6 T h e s e q u e n c e u1 , u2 , u3 , . . . is d efined by un = n2 + 3n     , f o r a l l p o s i t iv e i n t e g er s n.

  (i) Show that un+1 − un = 2n +  4 . [ 3 ]

               ( i i ) H e n c e p r o v e b y i n d u c t i o n t h a t e a c h t e r m o f t h e s e q u e n c e i s d i v i s i b l e b y 2 . [ 5 ]

   7 The quadratic equation x2 + 5x + 1 0 = 0 h a s r o o t s α a n d β .

     (i) Write down the values of α + β and αβ . [ 2 ]

  ( i i ) Show that α 2 + β 2 =  5 . [ 2 ]

        ( i i i ) H e n c e fi n d a q u a d r a t i c e q u a t i o n w h i c h h a s r o o t s
α

β
and β

α
. [ 4 ]
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8 (i)  Show that (r+ 2 ) ! − (r + 1 )! = (r+ 1 ) 2 × r  !. [3]

       ( i i ) H e n c e fi n d a n e x p r e s s i o n , i n t e r m s o fn, f or

2 2 × 1 ! + 3 2 × 2 ! + 4 2 × 3! + . . . + (n + 1 )2 × n! . [4 ]

        ( 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 , w h e t h e r t h e s e r i e s

2 2 × 1 ! + 3 2 × 2 ! + 4 2 × 3 ! + . . .

 converges. [ 1 ]

       9 CT h e m a t r i x is given by C  =  0 3
−1 0 .

                (i) Draw a diagram showing the unit square and its ima g e u n d e r t h e t r a n s f o r m a t i o n r e p r e s e n t e d b y C.
[ 2 ]

   T h e t r a n s f o r m a t i o n r e p re s e n t e d b y          C is e q uivalent to a rotation, R, followed by another
 transformation, S.

              ( i i ) Describe fully the rotation R a nd write down the matrix that represents R. [3]

              ( i i i ) Describ e fully the tran sformat ion S and wri te down the matri x that rep resents S. [4]

       10 T h e m a t r i x D is given by D  = 
a 2 0
3 1 2
0 −1 1

, w he r e a ≠ 2 .

  (i) DFind − 1  . [ 7 ]

      ( i i ) H e n c e , o r o t h e r w i s e , s o l v e t h e e q u a t i o n s

ax+ 2y = 3 ,
3x + y + 2  = 4 ,

− y +  = 1 . [ 4 ]
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