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  INSTRUCTIONS TO C ANDIDATES

               • Write y our na me, centr e n umber and ca ndidate numbe r i n th e s paces prov ided on the answer
bookle t.

                • Read each questi on c arefull y an d ma ke sur e you know what you have to do be fore starti ng
 y o u r a n s w er.

    • A n s w e r a l l the qu estio ns.
              • Give no n-exac t nu meri cal answe rs correc t to 3 sign ific ant figures un less a different de gree of

         accurac y is s pecifie d in th e ques tion o r is c learly appropria te.
           • You are permitted to use a graphic al calc ulato r in thi s pap er.

  INFORMATION FOR CAND IDATES

                   • The numbe r of m arks i s giv en in br ackets [ ] at t he end of eac h ques tion o r p art q uestion.
          • The tot al num ber of ma rks for this paper i s 72.
            • You are re minded of the need for cl ear presentation in your answers.
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1        The transformat ion S is a shear with the y        - a x is i nva r ia n t ( i . e . a s h e a r p a r a l le l t o t h e y    - a x i s ) . I t i s g iv e n
     that the image of the point (  1, 1 )   is the point (  1, 0) .

               (i) Draw a diagram showing the image of the unit square under the tr ansformation S. [2]

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

  2 G iv e n t h a t
n

∑
r=1

(ar2 + b) ≡ n( 2n2 + 3n − 2 )       , fi n d t h e v a lu e s o f t h e c o n s t a n t s a and b. [ 5 ]

    3 T h e c u b i c e q u a t i o n 2x3 − 3x2 + 2 4x + 7 = 0 h a s r o o t s α , β and γ .

   (i) Use the substitution x=
1
u

t o fi n d a c u b i c e q ua t i o n in u    with integer c oefficients. [2]

       ( i i ) H e n c e , o r o t h e r w i s e , fi n d t h e v a l u e o f
1

αβ
+

1
βγ

+
1

γ α
. [ 2 ]

    4 T h e c o m p l e x n u m b e r 3 −    4i is denoted by        . Giving your answ ers in the form x + iy, a n d s h ow i n g
     c l e ar l y h o w y o u o b t a in t h e m , fi n d

 (i) 2 + 5 *  , [ 2 ]

( i i )  (  − i ) 2  , [ 3 ]

( i i i )
3


 . [ 3 ]

          5 A B CThe ma trices , a n d a r e g iv e n b y A  = 
3
1
2

  , B  = 
4
0
3

  and C = ( 2 4 −1 ) . Find

 (i) A −  4 ,B [ 2 ]

  ( i i ) B C , [ 4 ]

  ( i i i ) C A . [ 2 ]

  6 T h e l o c i C1 a n d C2   are given by

   |  | = |  − 4 i |  and arg  = 1
6 π

respect ively.

        (i) Sketch, o n a single Argand diag ram, 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 n t ed b y 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  . [ 3 ]
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7       T h e m a t r i x A is given by A  =  a 3
− 2 1.

      (i) G iv e n t h a t A i s s i n g u l a r, fi n d a . [ 2 ]

        ( i i ) G iv en i n s t e a d t h a t A is non-singula r, find A −1      and hence solve the simultane ous equati ons

ax+ 3y = 1 ,
− 2x+ y = −1 . [ 5 ]

  8 T h e s e q u e n c e u1, u2 , u3 , . . . is defi ned byu1 = 1 an d un+ 1 = un + 2n + 1 .

  (i) Show that u4 =  16. [2]

     ( i i ) H e n c e s u g g e s t a n e x p r e s s i o n f o r un . [ 1 ]

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

 9 (i) Show that α3 + β 3 = (α + β) 3 − 3αβ( α + β ). [ 2 ]

   ( i i ) T h e q u a d r a t i c e q u a t i o n x2 − 5x + 7 = 0 has roots α and β       . Find a quadratic equation with roots
α3 a n d β 3  . [ 6 ]

   10 (i) Show that
2
r −

1
r + 1 −

1
r + 2 =

3r + 4
r(r + 1) (r + 2 )

. [ 2 ]

       ( 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 f n , fo r

n

∑
r= 1

3r + 4
r(r + 1) (r + 2)

. [6]

      ( i i i ) H e n c e w r i t e d ow n t h e v al u e o f
∞

∑
r= 1

3r + 4
r(r + 1) (r+ 2)

. [ 1 ]

  (iv) G iv e n t h a t
∞

∑
r=N + 1

3r + 4
r (r + 1 ) (r + 2 )

=
7

1 0
    , fi n d t h e v a l u e o f N . [ 4 ]
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                     Permiss ion t o re produ ce it ems w here t hird-p arty owned mater ial pr otecte d by c opy right is inclu ded has be en sou ght and clea red where possibl e. E very reas onable
                         e f fo r t h a s b e e n m a d e b y t h e p u b l is h e r ( O C R ) t o t ra c e c o p y ri g h t h o l d e rs , b u t i f a n y i t e ms r e q u i r in g c l e a r an c e h a v e u n w i t ti n g l y b e e n i n c l u de d , t h e p u b l i sher will be

        please d to mak e a mend s at the earlie st p ossib le opportun ity.

                     OCR i s p art of the C ambri dge Assessm ent Group . C ambridg e Assessme nt i s th e brand name of Unive rsity of Cambr idge Loc al Examina tions Syndi cate (UCLE S) ,
         w h i ch i s i ts e l f a d e p a r tm e n t o f t he U n i v e rs i t y o f C a m b ri d g e .
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