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  INSTRUCTIONS TO C ANDIDATES

               • Write your name in capi tal letters , your Centr e Number and Candi date Numb er in the space s
    p r o vi d e d o n t h e A n sw e r B o o k l e 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 per mitte d to us e a graph ical calculato r in this 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.

      This doc ument consis ts of 4 pr inted pages.

          © OCR 2008 [T/102/2698] OCR is an exempt Charity [ Tu r n o v e r

www.m
ym

athscloud.com

https://mymathscloud.com


2

1       T h e m a t r i x A is given by A  =  4 1
5 2      and I is the 2 ×    2 i dentity matrix. Find

 (i) A −  3 ,I [ 2 ]

 ( i i ) A− 1  . [ 2 ]

    2 T h e c o m p l e x n u m b e r 3 +    4 i i s d e n o t e d b y a.

 (i) Find |a|  and arg a. [ 2 ]

          ( i i ) Sketch on a sin gle Argand diag ram the lo ci given by

(a) |  − a| = |a |, [ 2 ]

 ( b ) arg  (  − 3 ) = a r ga. [ 3 ]

 3 (i) Show that
1
r!

−
1

(r + 1)!
=

r
(r + 1) !

. [ 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, for

1
2 !

+
2

3!
+

3
4 !

+ . . . +
n

(n + 1) !
. [4 ]

       4 AT h e m a t r i x is given by A  =  3 1
0 1       . Prove by induction that, for n ≥ 1 ,

An  =  3n 1
2 ( 3n − 1)

0 1
 . [6 ]

 5 Find
n

∑
r= 1
r2 (r − 1)          , e x p r e s s i n g y o u r a n s w e r i n a f u l l y f a c t o r i s e d f o r m . [ 6 ]

   6 T h e c u b i c e q u a t i o n x3 +ax2 + bx+ c =  0 , w h e r e a, b a n d c    are real, has roots ( 3 + i )  and 2.

         (i) Write down the other root of the equation. [1]

    ( i i ) F i n d t h e v a l u e s o f a , b a n d c. [ 6 ]
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7            Describe fully the geo metrical transfor mation represented by each of the following matrices:

(i)  6 0
0 6   , [ 1 ]

( i i )  0 1
1 0   , [ 2 ]

( i i i )  1 0
0 6   , [ 2 ]

(iv)   0 . 8 0 . 6
−  0 . 6 0 . 8 . [ 2 ]

   8 T h e q u a d r a t i c e q u a t i o n x2 +kx + 2k =  0 , w h e r e k      i s a n o n - z e r o c o n s t a n t , h a s r o o t s α a n d β . Find a

   quadratic equation wi th roots
α

β
and

β

α
. [ 7 ]

             9 (i) 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 e x n u m b e r 5 +  12i. [5]

 ( i i ) Find (3 − 2i)2. [ 2 ]

     ( i i i ) H e n c e s o l v e t h e q u a r t i c e q u a t i o n x4 − 1 0x2 + 1 6 9 =  0 . [ 4 ]

       10 T h e m a t r i x A is given by A  = 
a 8 1 0

 2 1 2
 4 3 6

        . The matrix B is such t hat A B  = 
a 6 1
1 1 0
1 3 0

.

      (i) Show that AB i s n o n - s i n g u l a r. [ 2 ]

 ( i i ) Find (AB ) −1 . [ 4 ]

  ( i i i ) Find B − 1  . [ 5 ]
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