
DP2 SL Exam Prep Topic 5 Paper 1 [62 marks] 
1.      The function 𝑔𝑔 is defined by 𝑔𝑔(𝑥𝑥) = e𝑥𝑥2+1, where 𝑥𝑥 ∈ ℝ. 

Find 𝑔𝑔′(−1).              [4] 

 

  



2.      (a) The expression 3√𝑥𝑥−5
√𝑥𝑥

 can be written as 3 − 5𝑥𝑥𝑝𝑝. Write down the value of 𝑝𝑝.     [1] 

 

(b) Hence, find the value of ∫ �3√𝑥𝑥−5
√𝑥𝑥

�9
1 𝑑𝑑𝑑𝑑.          [4] 

 

  



3.      The derivative of the function 𝑓𝑓 is given by 𝑓𝑓′(𝑥𝑥) = 6𝑥𝑥
𝑥𝑥2+1

. 

The graph of 𝑦𝑦 = 𝑓𝑓(𝑥𝑥) passes through the point (1,  5). Find an expression for 𝑓𝑓(𝑥𝑥).    [5] 

 

  



4.      Consider the curve with equation 𝑦𝑦 = (2𝑥𝑥 − 1)e𝑘𝑘𝑘𝑘, where 𝑥𝑥 ∈ ℝ and 𝑘𝑘 ∈ ℚ. 

The tangent to the curve at the point where 𝑥𝑥 = 1 is parallel to the line 𝑦𝑦 = 5e𝑘𝑘𝑥𝑥. 

Find the value of 𝑘𝑘.             [5] 

 

  



5.      23M.1.SL.TZ2.5 

The following diagram shows part of the graph of 𝑦𝑦 = 𝑥𝑥
𝑥𝑥2+2

 for 𝑥𝑥 ≥ 0. 

 

The shaded region 𝑅𝑅 is bounded by the curve, the 𝑥𝑥-axis and the line 𝑥𝑥 = 𝑐𝑐. 

The area of 𝑅𝑅 is ln 3. 

Find the value of 𝑐𝑐.             [6] 

 

  



6.      The function 𝑓𝑓 is defined for all 𝑥𝑥 ∈ ℝ. The line with equation 𝑦𝑦 = 6𝑥𝑥 − 1 is the tangent to the graph of 
𝑓𝑓 at 𝑥𝑥 = 4. 

(a) Write down the value of 𝑓𝑓′(4).           [1] 

 

(b) Find 𝑓𝑓(4).              [1] 

 

The function 𝑔𝑔 is defined for all 𝑥𝑥 ∈ ℝ where 𝑔𝑔(𝑥𝑥) = 𝑥𝑥2 − 3𝑥𝑥 and ℎ(𝑥𝑥) = 𝑓𝑓�𝑔𝑔(𝑥𝑥)�. 

(c) Find ℎ(4).              [2] 

 

(d) Hence find the equation of the tangent to the graph of ℎ at 𝑥𝑥 = 4.       [3] 

 



7.      The function ℎ is defined by ℎ(𝑥𝑥) = 2𝑥𝑥𝑒𝑒𝑥𝑥 + 3, for 𝑥𝑥 ∈ ℝ. The following diagram shows part of the 
graph of ℎ, which has a local minimum at point 𝐴𝐴. 

 

 (a) Find the value of the 𝑦𝑦-intercept.           [2] 

 

(b) Find ℎ′(𝑥𝑥).              [2] 

 

(c) Hence, find the coordinates of 𝐴𝐴.           [5] 

 



(d.i) Show that ℎ″(𝑥𝑥) = (2𝑥𝑥 + 4)𝑒𝑒𝑥𝑥.           [2] 

 

(d.ii) Find the values of 𝑥𝑥 for which the graph of ℎ is concave-up.       [2] 

 

  



8.      An object moves along a straight line. Its velocity, 𝑣𝑣 𝑚𝑚 𝑠𝑠−1 , at time 𝑡𝑡 seconds is given by  
𝑣𝑣(𝑡𝑡) = −𝑡𝑡3 + 7

2
𝑡𝑡2 − 2𝑡𝑡 + 6, for 0 ≤ 𝑡𝑡 ≤ 4. The object first comes to rest at 𝑡𝑡 = 𝑘𝑘. 

The graph of 𝑣𝑣 is shown in the following diagram. 

 

At 𝑡𝑡 = 0, the object is at the origin. 

(a) Find the displacement of the object from the origin at 𝑡𝑡 = 1.       [5] 

 

 

 

 



(b) Find an expression for the acceleration of the object.        [2] 

 

(c) Hence, find the greatest speed reached by the object before it comes to rest.     [5] 

 

 

 

 

 

 



(d) Find the greatest speed reached by the object for 0 ≤ 𝑡𝑡 ≤ 4.       [2] 

 

(e) Write down an expression that represents the distance travelled by the object while its speed is 
increasing. Do not evaluate the expression.         [3] 

 

 


