
CALCULUS REVIEW: INTRODUCTION TO MATHEMATICA 
 
Æ Genera l  In t roduc t ion: 
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Æ A lgebra ic  Operat ion: 
 
 
 Expand [(1+x)^2] 
 1� 2x� x2 
 
 Factor [%] 
 +1� x/2 
 
 Simplify [x^2 + 2 x +1] 
 +1� x/2 
 
Æ In t egrat ion and Di f ferent ia t ion  
 
 Integrate [1/(x^4-1),x] 
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 Simplify[%] 
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 D[x^n,x] 
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 D[x^n,{x,2}] 
 +�1� n/ nx � 2� n 
 
 D[Log[x],x] 
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 D[Sin[x],x] 
 Cos[x] 
 
 D[Sin[x],{x,3}] 
 -Cos[x] 
 
 Integrate[x,x] 
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 Integrate [x, {x,0,1}] 
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 NIntegrate [x, {x,0,1}] 
 0.5 
 
 Integrate [Exp[x],x] 
 Æx 
 
 NIntegrate [Exp[x^2],{x,0,1}] 
 1.46265 
 
Æ So lv ing L inear  and Nonl inear  Equat ions 
 
 Solve[x^2 + x -1 m0, x] 
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 NSolve [x^2 + x -1 m0,x] 
 {{x�-1.61803},{x�0.618034}} 
 
 NSolve [x^3 - 3 x^2 + 2 x + 1 m0,x] 
{{x�-0.324718},{x�1.66236 -0.56228 Ç},{x�1.66236 +0.56228 
Ç}} 
  
 Solve [a x + b m c, x] 
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 Solve [a x^2 + b x + c m0, x] 
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 Solve [a x ^3 + b x^2 + c x + d m0, x] 
 
���
x ��� b

3a
� 21	 3 
 � b2 � 3ac �
3a 
��� � 2b3 � 9abc � 27a2 d ����� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 ��
 � 2b3 � 9abc � 27a2d � 2 �� �� 1	 3 �


��� � 2b3 � 9abc � 27a2 d � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 � 
 � 2b3 � 9abc � 27a2d � 2 �� �� 1	 3
321	 3a � ,

�
x ��� b

3a
����� 1 ������� � � �3  
 � b2 � 3ac �� "! 
��� 322	 3a 
��� � 2b3 � 9abc � 27a2d � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 ��
 � 2b3 � 9abc � 27a2 d � 2 �� �� 1	 3 �� �� �

1

621	 3 a 
��� � 1 � ���#� � � �3  �
��� � 2b3 � 9abc � 27a2 d � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 ��
 � 2b3 � 9abc � 27a2d � 2 �� �� 1	 3 �� �� � ,�
x ��� b

3a
����� 1 � ����� � � �3  
 � b2 � 3ac �� "! 
��� 322	 3a 
��� � 2b3 � 9abc � 27a2d � ��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 ��
 � 2b3 � 9abc � 27a2 d � 2 �� �� 1	 3 �� �� �

1

621	 3 a 
��� � 1 ��� � � � � �3  
��� � 2b3 � 9abc � 27a2 d � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �4 
 � b2 � 3ac � 3 � 
 � 2b3 � 9abc � 27a2d � 2 �� �� 1	 3 �� �� � �  
  
 
Æ So lv ing Syst em s of  Equat ions: 
 
Solve [{2 x + 4 y m5, x - y m1}, {x,y}] 
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NSolve [{2 x + 4 y m5, x - y m1}, {x,y}] 
 {{x�1.5,y�0.5}} 
 
Solve [{2 x + 3 y - 5 z m0, x + y + zm1, 2 x - 3 y + 2 z 
m1},{x,y,z}] 
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Solve [{2 x^2 + y^2 m9, x - 2 y m2},{x,y}] 
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NSolve [{2 x^2 + y^2 m9, x - 2 y m2},{x,y}] 
 {{x�2.12089,y�0.0604449},{x�-1.67645,y�-1.83822}} 
 
 
NSolve[1/x - x^2 + 5 x m1, x]  
 {{x�4.83598},{x�0.082012 +0.447278 Ç},{x�0.082012 -
0.447278 Ç}} 
  
Æ Plo t ing Func t ions  
 
Plot [Sin[x],{x,-6 Pi, 6 Pi}] 
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 Plot [Sin[1/x],{x,-1,1}] 
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Plot3D [Sin[x y],{x,0,3},{y,0,3}] 
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 hSurfaceGraphicsh 


