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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 c andidate number in the spaces p rovided on the answer booklet.
    • Answer a l l the q uestions.
                • Give non-exact numer ical answers co rrect to 3 significant figures unless a different de gree of acc uracy is

       specified in th e question or is clear ly appropri ate.
           • You are per mi tted to use a graphical calc ulator i n thi s 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 iven in bracket s [ ] at the end of eac h qu estion or par t question.
          • The tota l number of marks for this paper is 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 reminded of the need for cl ear pres entation in your a nswers.
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1     It is gi ven th at f(x) = ln(3 + x).

      (i) Find the exact values of f (0)  and f (0), a n d s h ow t h a t f (0) = −1
9 . [ 3 ]

             ( i i ) Hence write down the first three te rms of the Maclaurin series for f(x), g iv e n t h at −3 < x ≤ 3 .
[ 2 ]

     2 It is gi ven th at f(x) = x2 − tan−1 x.

       (i) Show by calculat ion that the equation f(x) = 0 h as a r oo t i n t he i n te r va l 0. 8 < x <  0 . 9 . [ 2 ]

              ( i i ) Use the Newton-Raphson method, with a first a pproximation 0.8, to find the next approximation
           to this root. Give your answer corr ect to 3 decimal pla ces. [4]

3

      The diagram shows t he curve with equation y = ex2 , fo r 0 ≤ x ≤       1. The region under the curve be tween
                  t h e s e l i m i t s i s d i v i d ed i n t o f o u r s t r i p s o f e q u a l w i d t h . T h e a r e a o f t h i s r e g i o n u n d e r t h e c u r v e i s A.

                (i) By considering the set o f rec tangles indicat ed in the diagra m, show that an upper bound for A
  i s 1 . 7 1 . [ 3 ]

             ( i i ) By considering an appropriate set of four rectangles, find a lower bound for A. [ 3 ]

      4 (i) O n s e p a r a t e d i a g r a m s , s k e t c h t h e g r a p h s o f y = sinh x a n d y = c o s e c hx. [ 3 ]

   ( i i ) Sho w that cosec hx = 2 ex

e 2x − 1
     , and hence , using the substitutionu = ex , fi nd  cosech xdx. [ 6 ]
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5       It is given that, for n on-negative integers n ,

In = 
1
2 π

0
xn cos x dx.

   (i) Prove t hat, for n ≥ 2,
In = 1

2 πn − n(n − 1)In−2. [5]

 ( i i ) Find I4   in ter ms of π . [ 4 ]

6

      The diagram shows the curve with equation y = 2x2 − 3ax
x2 − a2 , w h e r e a    is a positive constant.

          (i) Find the equations of the asymptotes of the curve. [3]

     ( i i ) Sketch the c urve with eq uation

y2 = 2x2 − 3ax
x2 −a2 .

                S t a t e t h e c o o r d i n a t e s o f a n y p o i n t s w h e r e t h e c u r v e c r o s s e s t h e a xe s , a n d g i ve t h e e q u a t i o n s o f
  any asymptotes. [5]

7 (i) E x p r e s s
1 − t2

t2(1 + t2)
   i n p a rt i a l f r a c ti o n s . [ 4 ]

   ( i i ) Use the substitution t = tan 1
2x   to show that


1
2 π

1
3π

cosx
1 − cos x

dx =
√

3− 1 − 1
6π . [5]
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8 (i)  D e fi n e t a n hy    in terms of ey  and e−y . [ 1 ]

  ( i i ) G iv e n t h a t y = tanh−1x , w he r e −1 < x <   1 , p r o ve t h a t y = 1
2 ln

1 + x
1 − x. [ 3 ]

         ( i i i ) Find the exact solution of the equation 3 c osh x = 4 sinh x        , giving the answer in ter ms of a
 logarithm. [ 2 ]

   (iv) Solve the equation

tanh−1 x+ ln(1 −x) = ln4
5. [3]

         9 T h e e q u a t i o n o f a c u r v e , i n p o l a r c o o r d i n a t e s , i s

r = secθ + tan θ , for 0 ≤ θ ≤ 1
3π .

    (i) Sketch the c urve. [2]

              ( i i ) F i n d t h e e x a c t a r e a o f t h e r e g i o n b o u n d e d b y t h e c u r v e a n d t h e l i n e s θ = 0 a nd θ = 1
3 π . [ 6 ]

        ( i i i ) F i n d a c a r t e s i a n e q u a t i o n o f t h e c u r ve . [ 3 ]
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