
Little Midterm 2: Solutions 11. Consider the 
urve de�ned by the ve
tor fun
tion r(t) = h6t+ 1; t3;�3t2i.(a) (10 pts.) Find the equation of the line tangent to the 
urve at the point (7; 1;�3).The tangent ve
tor r0(t) = h6; 3t2;�6ti gives the dire
tion of the tangent line at the
orresponding point. Sin
e the point (7; 1;�3) 
orresponds to t = 1, the dre
tion of thetangent line is given by r0(1) = h6; 3;�6i. Thus the equation of the tangent line isx(t) = 7 + 6ty(t) = 1 + 3tz(t) = �3� 6t(b) (10 pts.) Find the length of the portion of the 
urve from the point (�5;�1;�3) to(7; 1;�3).Sin
e the points (�5;�1;�3) and (7; 1;�3) 
orrespond to t = �1 and t = 1, respe
tively,the ar
length is given byZ 1�1 jr0(t)j dt = Z 1�1p36 + 9t4 + 36t2 dt= Z 1�1p9(t2 + 2)2 dt = Z 1�1 3(t2 + 2) dt = t3 + 6t���1�1 = 142. Compute the following limits. If the limit does not exist, explain why.(a) (10 pts.) lim(x;y)!(2;3) x2+xy+2y2�1x2�y2+4 = 4+6+18�14�9+4 = �27:For this limit we 
an simply plug in the values x = 2 and y = 3 be
ause the rationalfun
tion x2+xy+2y2�1x2�y2+4 is de�ned at the point (2; 3).(b) (10 pts.) lim(x;y)!(0;0) x2+y2x2+xy+y2 does not exist.In this 
ase, the limit does not exist be
ause we get two di�erent values if we take thelimit along two di�erent paths through the point (0; 0). For example, if we let y = 0then the limit be
omes lim(x;0)!(0;0) x2 + 02x2 + x0 + 02 = limx!0 x2x2 = 1:On the other hand, if we let y = x then the limit be
omeslim(x;x)!(0;0) x2 + x2x2 + xx+ x2 = limx!0 2x23x2 = 2=3:3. Let f(x; y; z) = exy2 + ln(y + z3). Compute the following partial derivatives of f .(a) (5 pts.) fx = y2exy2(b) (5 pts.) fy = 2xyexy2 + 1y+z3(
) (5 pts.) fzx = fxz = ��zfx = ��z (y2exy2) = 0



Little Midterm 2: Solutions 2(d) (5 pts.) fzy = fyz = ��zfy = ��z (2xyexy2 + 1y+z3 ) = �3z2(y+z3)24. (20 pts.) Approximate ( 3p28)2 + (p24)3.Let f(x; y) = ( 3px)2 + (py)3. We will use the tangent planez = f(27; 25) + fx(27; 25)(x � 27) + fy(27; 25)(y � 25)to approximate f(28; 24). Note that we have 
hosen (27; 25) as our point of tangen
y sin
ef(27; 25) 
an be easily 
al
ulated. While other points 
ould be used, they would most 
er-tainly lead to a less a

urate approximation.f(27; 25) = ( 3p27)2 + (p25)3 = 32 + 53 = 9 + 125 = 134fx(x; y) = 23 13px ) fx(27; 25) = 29fy(x; y) = 32py ) fy(27; 25) = 152Therefore,( 3p28)2 + (p24)3 = f(28; 24) � 134 + 29(28� 27) + 152 (24� 25) = 134 � 13118 = 126:7�2:For 
omparison, the value given by a 
al
ulator is 126.7963802.5. (20 pts.) Find all 
riti
al points of f(x; y) = 2x3 � 6xy + 3y2 � 12y. For ea
h 
riti
al point,determine if it 
orresponds to a lo
al minimum, lo
al maximum, or saddle point.fx(x; y) = 6x2 � 6y = 6(x2 � y)fy(x; y) = �6x+ 6y � 12 = 6(�x+ y � 2)Therefore, fx = 0 when y = x2 and fy = 0when y = x + 2. The points of interse
tiono
urr when x2 = x + 2, in other words when0 = x2 � x � 2 = (x � 2)(x + 1). Thereforethe only 
riti
al points are (2; 4) and (�1; 1). 1 2�1�2 246
Sin
e D = fxxfyy � (fxy)2 = (12x)(6) � (�6)2 = 36(2x � 1), we haveD(2; 4) = 36 � 3 > 0 and fxx(2; 4) = 24 > 0D(�1; 1) = 36 � �3 < 0In other words, f(2; 4) = �32 is a lo
al minimum and f(�1; 1) = �5 is a saddle point.


