                                              YEAR 13 BASIC GRADIENTS                                .
1. Differentiate (ie find the  

   gradient functions) of the    

   following:

(a) y = 5x7     yꞌ =  35x6
(b) y = x4.3   yꞌ = 4.3 x3.3
(c) y = x0.6  yꞌ = 0.6x – 0.4
(d) y = x – 3  yꞌ = -3x – 4 
(e) y = 4x – 2  yꞌ = -8 x – 3 
(f) y = x ½    yꞌ  =  ½ x – ½ 
(g) y = x¼ yꞌ = ¼ x - ¾
(h) y = x – ¾  yꞌ = - ¾x – 7/4
(i) y = 6x ½    yꞌ =  3x – ½ 
(j) y = 5x⅓   yꞌ = 5 x - ⅔
                                         3

(k) y = 16x⅜    yꞌ = 6x – 5/8 
(l) y = 2 x3  yꞌ = 2x2
           3

(m) y = 3 x2   yꞌ = 6 x
             5              5 
(n) y = 5 x – 8   yꞌ = - 10x – 9 
            4
(o) y = 6x    yꞌ = 6
(p) y = 3 x   yꞌ = ¾
            4
(q) y = 2   yꞌ = 0
(r) y =  x       yꞌ = 1
            6              6
(s) y = 1 = x -3    yꞌ = -3x -4
           x3
(t) y = 4  = 4x-2   yꞌ =-8x - 3
           x2
(u) y = 1  =  x – 5  yꞌ = -5x – 6 
            4x5     4            4
(v) y = 3  = 3x – 1 yꞌ =-3x – 2 
           2x    2               2
(w) y = 2   = 2x – 6 yꞌ =-4x – 7 
            3x6     3
(x)  y = 46    yꞌ = 0
(y)  y = 8√x = 8x ½ yꞌ =4x – ½ 
(z)  y = 6     = 6x – ½ 
            5√x      5
                         yꞌ = -3 x-3/2
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2. Find the derivatives of 

   these functions:

(a) y = x3 + 5x2 – 7x + 8

    yꞌ = 3x2 + 10x – 7 
(b) y = 5x3 – 3x – 5 

    yꞌ = 15x2 + 15x – 6 
(c) y = x + 1 + 1 =x+1+x- 1
                        x

     yꞌ =  1 – x – 2 
(d) y = (2x – 5)(3x + 2)

        y = 6x2 – 11x – 10 
     yꞌ =12x – 11 
(e) y = x9 + x2   = x4 + x – 3 
               x5
           yꞌ = 4x3 – 3x – 4 
3. Find the gradient of the   

  curve:  y = x3 – 2x2 +x – 3 

  at x = 2
yꞌ = 3x2 – 4x + 1
    = 12 – 8  + 1
     =  5
4. Find the x coordinate of 

   the point on the curve :     

   y = x2 – 3x + 2 where the   

   gradient is equal to 5
 yꞌ = 2x – 3 = 5
         2x      = 8

          x       = 4
5. Find the x coordinate of 

   the point on the curve :     

    y = x2 – 8x + 7 where the   

    gradient is equal to zero.

 yꞌ = 2x – 8 = 0 
          2x     = 8

            x     =  4
6. Find the x coordinates of 

    the points on the curve :     

    y = x3 – 12x  where the   

    gradient is equal to zero.
    yꞌ = 3x2 – 12 = 0
           3(x2 – 4) = 0

  3(x + 2)(x – 2) = 0

        x = ± 2
7. Find the gradient of the  

  curve:  y = x + 1   at x = 2
                           x 
              y  = x + x – 1 
             yꞌ = 1 – x – 2 
             yꞌ = 1 – 1  = 3
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8. Find the x coordinates of 

    the points on the curve :     

    y = x3 – 3x2 – 18x + 2

   where the gradient is    

   equal to zero.

yꞌ = 3x2 – 6x – 18 = 0

x = 3.65, - 1.65 
