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1.

2.

. [4 marks] Let f(z) = |z — 1| + |z — 3|. Calculate L = }hm

. [4 marks] Evaluate L = lim

. [4 marks] Let f(z) =
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(a) L=0 (b)L=1 (¢c) L=-1 (d) This limit does not exist
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. [4 marks] Let f(x) = —Q2 for  # 0, and f(z) = A, for z = 0. What value of A will make f

continuous at x = 07

() A=0 (b)A=1/2 (c)A=-1 (d)A=1.
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(a) L=0 (b) L=3 (c) L=2 (d) This limit does not exist

sin(3x)
sin(2x)

. Evaluate L = ilil% f(z).

(a) L=0 (b) L =3 (c)L=2 (d) This limit does not exist

. [4 marks] Two functions f, g are defined by f(x) = 322 and g(z) = cosz.

What is the value of their composition f(g(0)) ?
(a) =3 (b) 3 (c) =32 (d)O0
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[4 marks] Find the derivative of the function y = 8o

In(5z +1)°
85z + 1) In(5z + 1) — 40x 1 8In(bz + 1) — 40z 8
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[4 marks] Find the derivative of the function y = 5z2e3*.
(a) 1023 (2x + 3) (b) 5ze3" (22 + 3) (c) 10ex®*(3z + 2) (d) 5xe3 (3z + 2)

[4 marks] Find the derivative of the function y = In(e®” + 1).

(a)

2 2 2
2xe® 2x 2xe* 2e*
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[4 marks] Find any local maximum or minimum points of the given function. y = 3 —32% + 1.

(a) Minimum at (0,1), maximum at (2, —3) (b) Maximum at (0,1), minimum at (2, —3) (c)
Maxima at (—2,—19) and (0, 1), minimum at (2, —3) (d) Minimum at (2, —3)

[4 marks] Which of the following statements is true?

(a) f(z) = 2e” is concave down for all z, and has no points of inflection.

(b) f(z) = 2° + 1 is concave up for all z, and has no points of inflection.

(c) f(z) = 2% + 5 is concave up for = < 0, concave down for > 0, and has a point of inflection at
(0,5).

(d) f(x) = (z —5)3 is concave down for z < 5, concave up for z > 5, and has a point of inflection at
(5,0).

sec?(Inx)

[4 marks] Evaluate / dzx.

(a) tan(lnz) + C (b) In(secz) + C, (c) 2sec(lnz) + C (d) In(tanz) + C

[4 marks]| Evaluate the definite integral /0 i sin? (g) cos? (g) dx
@z ®MF ©F @z
[4 marks] Evaluate I = /64”” cos (g) dx.
(a) %64“’ (3 sin (g) + 14 cos (g)) +C (b) %e“ (2 sin (g) + 3 cos (%)) +C
(c) %e” (2 sin (g) + 16 cos (g)) +C (d) ée‘lw (sin (g) — cos (g)) +C
[4 marks] Evaluate the definite integral /3 /3 (2? + 2x) da.
0
(a) 0 (b) 27e — 36 (c)e—1 (d) 21e +40

e
[4 marks] Evaluate the definite integral / (xlnz)? d.
1
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[4 marks] Evaluate I = ] dz.
1

(a) n|z—1| —Injz+ 1] —2tan™ (z) + C (b) In|z? + 1| + 2tan~'(z) + C
(c) Injz — 1| —4Injz + 1| — 2tan~!(z) + C (d) 2In|z — 1| +1n|z + 1| + tan"(z) + C

[4 marks] Let f(z) = sin(sin3z). Evaluate f'(7/2). In other words, find the derivative of f at
x=m7/2.

(@) f'(7/2)=0  (b) f'(x/2) =1  (c) f'(x/2)=2  (d) f'(7/2) =3
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[4 marks] Evaluate the following limit: L= lir% %2(517)
T— X

(a) L=5 (b) L =1 (c)L=0 (d) This limit does not exist

[4 marks]. Given that f is such that its inverse F exists, f'(—5) = 4, F(2) = —5, find the value of
the derivative of F' at z = 2.

(@4 (b)1/4 ()5  (d)1/5

[4 marks] Let y be given implicity as a differentiable function of x by 2o = xy + y2. Then the slope
of the tangent line to the curve y = y(z) at the point (z,y) where z = 1,y = 1 is equal to:

@2 ()12 ()3 (d)1/3

fG+h) = f(5)
. .
(a) L=0 (b) L=5 (c) L=-5 (d) This limit does not exist.

[4 marks] Let f(z) = 2|z — 5|. Calculate L = }llin%)
—

[4 marks] Let f(z) = V22 + 4. Evaluate f”(0). In other words, find the second derivative of f at
z =0.

(@) f(0)=4  (b) f/(0)=0 () f'(0)=1/2  (d) £"(0) does not exist

[4 marks] Find an expression for the volume of the solid of revolution obtained by rotating the region
in the first quadrant bounded by the curve defined by y = cosx between z = 0 and x = 7/2 about the
y—axis.

/2 /2 /2 /2
(a) 7r/ z? cosz dx (b) / cos dx (c) / x sinz dx (d) 27r/ x cosx dx
0 0 0 0

[4 marks| Evaluate the improper integral / 3z%e % du.
0
(a) 12 (b) 2 (c) 6 (d) 1
[4 marks] Find the area of the region bounded by the curves y = 2 + 1 and y = 5.
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[Total: 100 marks]
END OF THE EXAMINATION.



