Year 13 Calculus         ASSIGNMENT  N0 9             Name……………………..
1.  p(x) = x3 – x2 – 4x + 4

(a) Evaluate  p(1)

(b) Use the factor theorem to find three   

      linear factors of p(x).
2. Solve for x, correct to 3 sig fig

(a)   loge(x + 3) = 1.6

(b)     2x = 13

(c)   ln 9 + ln x  =  ln (x + 24)

(d)     23x × 65 – x  = 153

(e)   log(x – 3) + log(x – 5) = log 3

(f)      2log x – log(5x – 12) = log 2

3. Find the derivative of each of the  

    following functions. DO NOT simplify   

    your answers.
(a) f(x) = 5x3 – 1 
                        5x3

(b)*   g(x) = cos (πx)
                    (ex + eπ)
(c) h(x) =  ln(x) . cot(x)

(d) j(x) = √(sin x )

4.  Solve for x:

(a)  x – 4x2 = 0

(b)  x – 2 =  √x

5. A curve is defined by the parametric equations : x = 3t2 – 8t      y = t3

(a) Find dy  in terms of  t

              dx
(b) Find the gradient of the tangent where 

      t = 2.

(c) Show that the equation of the tangent

      at t = 2 is  3x – y  + 20 = 0 
6. Solve for x in terms of p:
   √x  –  3  = √(x – p)
7. Find the equation of the line which cuts  

    the x axis at 3 and has a gradient of 5.

8. Find the equation of the line which passes through (18, –2) and ( 6 , –11)
9. Find the equation of the normal to the curve  y = 3x2 –7x  at  (1 , –4)
10. Solve    1   +    1         =      1
                   x          x+1
11. If  y =  ex. sin x    find     d2y  
                                              dx2
      and simplify your answer.
12. Rearrange the formula : 

           V = 4 π r3
                      3 
      so that the subject is  r.
13*.  Make   y   the subject of

          y2  +  4xy     =   5       

ANSWERS ASSIGNMENT 9
1.  p(x) = x3 – x2 – 4x + 4

(a) Evaluate  p(1)  =   0
(b) Use the factor theorem to find three   

      linear factors of p(x).

     p(x) = x3 – x2 – 4x + 4

             =(x – 1)(x2 – 4)
            = (x – 1)(x – 2)(x + 2)
2. Solve for x, correct to 3 sig fig

(a)   loge(x + 3) = 1.6

            e1.6 = x + 3
        4.95   = x + 3
        1.95   = x

(b)     2x = 13

         log 2x = log 13
         x log 2= log 13

                x   = log 13  = 3.70

                         log 2 

(c)   ln 9 + ln x  =  ln (x + 24)

                ln 9x  = ln ( x + 24)
                    9x  =  x + 24

                    8x  = 24

                      x  =  3

(d)     23x × 65 – x  = 153

       log(23x × 65 – x ) = log 153
     3xlog 2  + (5 – x)log 6 = log 153

     xlog 23  + 5log 6 – xlog 6 = log 153

     x( log 23/6) = log 153- log 65
               x = log 153 – log 65      =   -13.7
                     log 23/6

(e)   log(x – 3) + log(x – 5) = log 3

       log(x – 3)(x – 5) = log 3
             x2 – 8x + 15 – 3 = 0

             x2 – 8x + 12  = 0

            ( x – 2) ( x – 6)  = 0

              x = 2 or 6 but only 6 is valid.

(f)      2log x – log(5x – 12) = log 2

             log      x2       =  log 2 
                     5x – 12 
      x2       =   2 
   5x – 12 

   x2 = 10x – 24
  x2 – 10x + 24 = 0

 (x – 4)(x – 6) = 0

  x = 4 or 6  both  valid

3. Find the derivative of each of the  

    following functions. DO NOT simplify   

    your answers.

(a) f(x) = 5x3 – 1   =  5x3 – x -3 
                        5x3                  5

      f ' (x) = 15x2 +   3 x -4 
                                 5
(b) g(x) = cos (πx)
                  ( ex + eπ)
g ' (x) = (ex+eπ)(-πsin(πx)) – (cos πx)(ex) 

                               ( ex + eπ)2
(c) h(x) =  ln(x) . cot(x)

   h ' (x) = ln x . (-cosec2x ) + 1 . cot x
                                                x

(d) j(x) = √(sin x ) = (sin x)1/2 
      j ' (x) = 1 ( sin x ) -1/2 . cos x
                   2

4.  Solve for x:

(a)  x – 4x2 = 0

      x ( 1 – 4x) = 0
     x = 0 or ¼ 

(b)  x – 2 =  √x

       x2 – 4x + 4 = x
       x2 –5x + 4 = 0

      (x – 1)(x – 4) =  0

       x = 1 or 4  but only 4 is valid 

5. A curve is defined by the parametric equations : x = 3t2 – 8t      y = t3

(a) Find dy  in terms of  t

              dx

dx = 3t2   dy = 6t – 8      dy =     3t2
dt              dt                   dx        6t – 8
(b) Find the gradient of the tangent where 

      t = 2.       dy  =    12         =  3
                     dx         4                
(c) Show that the equation of the tangent

      at t = 2 is  3x – y  + 20 = 0 

     m = 3    x = –4    y =  8
tan is   y = mx + c

           8  = 3×–4 + c
           c =  20
tan is   y = 3x + 20

or    3x – y + 20 = 0

6. Solve √x – 3   = √(x – p)

     x – 6 √x + 9 = x – p 
       – 6 √x + 9 = – p   

            p + 9   = 6√x

         (p + 9)2  =    x   

             36

7. Find the equation of the line which cuts  

    the x axis at 3 and has a gradient of 5.

    Y = mx + c    thru   ( 3, 0)  and m = 5
    0 = 5 × 3 + c

    c = –15

    y = 5x – 15 

8. Find the equation of the line which passes through (18, -2) and ( 6 , -11)

 m =  9  =   3            y = mx + c
         12     4

                                 –11 = 3  6    + c

                                           4 

c = –15 ½    so y = 3  x – 15 ½ 

                               4

9. Find the equation of the normal to the curve  y = 3x2 –7x  at  (1 , –4)

y ' = 6x – 7 =  –1 so grad of normal = +1
y = mx + c

–4 = 1 + c  so c = –5

normal is  y = x – 5

10. Solve    1   +    1         =      1

                   x          x+1

x + 1     +    x     = x (x + 1)
                2x + 1 = x2 + x

                        0  = x2 – x  – 1

      x = 1 ± √5

               2
11. If  y =  ex. sin x    find     d2y  

                                              dx2
      and simplify your answer.

y ' = ex cos x  + ex sin x
y ''= -exsin x + excos x + ex cos x + ex sin x

    =  2excos x

12. Rearrange the formula : 

           V = 4 π r3
                      3 

      so that the subject is  r.

     3V  =   r3
     4π

       r    =     3V   ⅓
                    4π

13.  Make   y   the subject of

          y2  +  4xy  + 4x2    =   5 + 4x2      

          (y + 2x)2                = 5 + 4x2
            y + 2x                 = ± √(5+4x2)           
             y =    –2x  ± √(5+4x2)           
