IB Mathematics HL ( INTHINKING

Differential Calculus — Test 3 SOLU__TI_Q_N KE v

total marks on test: 80

Section 1 (questions 1-4) - NO calculator allowed

1. Find -gz for the curve with the equation 2x*y +3y° =16. [8 marks]
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2. Find the equation of the line tangent to the curve y = xe™ at the point where x =1. Express the
answer exactly in slope-intercept form; that is, y =mx+c. [8 marks]
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o y=x(1-x%)"

3. Giventhat y=xv1-x’, find dly and write it in the form of a single rational expression. [8 marks)
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4. The diagram shows the graph of y = /’(x), the derivative of f(x}. The graph of f'(x) passes
through (2,0), has a minimum at (1,~1), a maximum at (3,2) and a horizontal asymptote at y =0,

[8 marks]
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On the axes below, given that f(0)= 0, sketch the graph of y = f(x) clearly indicating the

location (i.e. the x-coordinate) of any maxima, minima or inflection points
good idea to use a pencil for sketch

y

A
X
! | i l | 3.
é concave L owa ! | ;
1 2 3
"Y!‘om 0 to |
o concav® up
T { to
Trom 3 minimum at X=2
& Lo.\(&\f@. 0{0"‘)“
o kg - - —
for X 3 ]h‘“ed‘lbn {)'65 q+ K’1 and X=3
e
InThinking — IB Maths HL & SL



Section 2 (questions 5-8) - calculator is allowed ¥

5. The curve y=x" 5 is graphed at right. A point P on the curve
has an x-coordinate of a.

(a) Show that the distance from the origin to P is given by

OP =va' —9a° +25. [3 marks]

{(b) Find the values of @ for which the curve is closest to the origin. 0
I8 marks]
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6. Airis being pumped into a spherical balloon at a rate of 10 cm’ per second. When the radius is

3 cm, find: l\"ohuue of a sphere V:%I[}'J |

(a) the rate of increase of the radius of the balloon (include units). [6 marks]

(b) the rate of increase of the surface area of the balloon (include units).  [surface area=477*]

[6 marks]
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7. Consider the curve with equation x* +xy+y* =3,
(a) Find in terms of &, the gradient of the curve at the point (-1, k). [8 marks]

(b) Given that the tangent to the curve is parallel to the x-axis at this point, find the value of .
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8. The graph of the function y = is shown below.

X +2
(a) Find f'(x). [3 marks]
(b) Hence, find the exact coordinates of the points where the gradient of the graph of f is zero.
6 marks]
(c) Find /"(x) expressing your answer in the form ;;(r) —, where p(x) is a cubic polynomial.
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8. (Con‘l'ihuecj\)
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