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1. Point out YES or NO without any proof for each statement.
(a) If a function f is real-valued function defined on R and is differentiable every-
where, then f’ is continuous.

(b) For any integrable f(xz) defined on [—1,1], then F(z) = [, f(t)d¢t is differen-
tiable on [—1, 1].

(c) At most two subsets of the real numbers are both open and closed.

(d) If a function f is real-valued function defined on R? and all directional deriva-
tives exist and equal, then f is differentiable.

(e) There exists a function f with continuous second-order partial derivatives such
that f.(z,y) = 52% +y and f,(x,y) = 5z? — y.

2. (a) For any u,v,w € R3, prove the identity
u-(vxw)=w-(uxv)=v-(w X u).

\\')> Find the volume of a parallelepiped with one of its eight vertices at A(0,0,0),
and three adjacent vertices at B(1,2,0),C(0,—3,2) and D(3,—4,5).

3. (a) Let y(t) = (sint + cost,2sin’t), for t € [0,7/2], be a curve in R% Find the
length of the curve 7. (No need to evaluate the final value of the integral.)

(b) If a differentiable path r(¢) lies on a sphere centred at the origin, show that
r(t)-r'(t) = 0.

4. (a) Find the distance from the point (0,0,0) to the plane 7x 4+ 4y + 6z = 6.
(b) Find the equation of the tangent plane of the surface

2 = 22° + 6xy® — 32° + 3y* — 2x — 2y
at (1,1,4).

5. (a) By using the Triangle inequlaity, or otherwise, show that for any a,b,c,d € R

V(@+0)2+b+e)2+ (c+d)?2+ (a+d)? < 2Va + b2+ 2 + d

(b) Suppose a = 1. Find all possible values of b,¢ and d so that the inequality
above becomes an equality, i.e.,

V(a+0)2+(b+c)2+ (c+d)?+ (a+d)?=2Va2 + b2+ 2 + d2.

6. Evaluate the following limits or show they do not exist.
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7. Let f(z,y) = ecos(22?+y?)+ 224y

(a) Find the linearization of f at (0,0).
(b) Approximate f(—0.3,0.3) using the linearizatinon in the first problem.

8. Let

S5 (@y) #(0,0),
fey) {0, (2,) = (0,0).

(a) Show that f(z,y) is continuous on R.
(b) Prove that D, f(0,0) exist for all unit vectors u € R2.
(c) Is f(x,y) differentiable at (0,0)?
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1. Point out YES or NO without any proof for each statement.

(a) If a function f is real-valued function defined on R and is differentiable every-
where, then f’ is continuous.

(b) For any integrable f(z) defined on [—1,1], then F(z) = [, f(t)d¢t is differen-
tiable on [—1, 1].

(c) At most two subsets of the real numbers are both open and closed.

(d) If a function f is real-valued function defined on R? and all directional deriva-
tives exist and equal, then f is differentiable.

(e) There exists a function f with continuous second-order partial derivatives such
that f.(z,y) =52* +y and f,(z,y) = bz —y.
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2. (a) For any u,v,w € R3, prove the identity
u-(vxw)=w-(uxv)=v-(wxu).

\b) Find the volume of a parallelepiped with one of its eight vertices at A(0,0,0),
and three adjacent vertices at B(1,2,0),C(0,—3,2) and D(3,—4,5).
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3. (a) Let y(t) = (sint + cost,2sin®t), for t € [0,7/2], be a curve in R%. Find the
length of the curve 7. (No need to evaluate the final value of the integral.)

(b) If a differentiable path r(¢) lies on a sphere centred at the origin, show that
T r(t) - r'(t) = 0.
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4. (a) Find the distance from the point (0,0,0) to the plane 7x + 4y + 6z = 6.
(b) Find the equation of the tangent plane of the surface

2 = 2% + 6xy® — 322 + 3y? — 20 — 2y

at (1,1,4).
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5. (a) By using the Triangle inequlaity, or otherwise, show that for any a,b,c,d € R

V(@+b0)2+ (b+e)2+ (c+d)? + (a+d)? < 2Va2 + b2 + 2 + d2,

(b) Suppose a = 1. Find all possible values of b,¢ and d so that the inequality
above becomes an equality, i.e.,

V@+0)2+0+c)2+ (c+d)?+ (a+d)?=2Va®+ b2+ +d2
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6. Evaluate the following limits or show they do not exist.
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7. Let f(z,y) = ecos(22% +y?)+2z+y

(a) Find the linearization of f at (0,0).
(b) Approximate f(—0.3,0.3) using the linearizatinon in the first problem.
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8. Let

T _ iny% (x,y);«é(0,0),
fey) {o, (2.) = (0,0).

(a) Show that f(z,y) is continuous on R,
(b) Prove that D, f(0,0) exist for all unit vectors u € R?.
(¢) Is f(x,y) differentiable at (0,0)?
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