1. Using Inf(z) — f (z)/f(z):

d/dz (In(cosec x + cot x)) = (-cosec z cot = - cosec? x)/(cosec x + cot x)
-cosec = ((cosec x + cot x))/((cosec & + cot x)) = - cosec x.

2. a) f(-3/2) = (9/4+p)(0) + 3 =13

b) £(2) = (44p)(7) +3=24= 28+ Tp =21 = p = -1.

c) f(r) = 223 + 322 — 22 = 2(22%2 + 32 — 2) = z(2x — 1)(z + 2)
3.a)r=13= (z—5)2+ (y— 13)? = 169

b) 2% — 10z + y? — 26y + 25 = 0 = 22 — 10 + dy/dx(2y — 26) = 0.

= dy/dr =10 —2x/2y — 26 = (5 —x)/(y — 13)

= equation of the tangent is given by y — 1 = —5/ — 12(z — 10)

= 12y —12=5x—-50 = 12y — 52+ 38 =0

4. u =1+ sinz = du/dx = cosz = dx = du/cosz

= [ sinzcosz(1 + sinz)’dr = [(u—1)u® =u"/7—ub/6

= (1+sinz)7/7— (1 + sinz)®/6 = 1/42(1 + sinx)5(6(1 + sinz) — 7) = 1/42(1 + sinz)®(6sinz — 1) + C
5.a) A=1,B=2

b) 3+5x/(1+3z)(1—2)=1/1+32)+2/(1—2) = (1+32) 1 +2(1—2)t =1-32+ 922 + 2(1 + = + 2?) =
3—z+ 1122

¢) No, the binomial expansion assumes that [3z| < 1, i.e |z| < 1/3.

6. a) 4 =2 sect =t = /3 = x = 3tsint = m,/3/2

b) [ ydz = [ 2 sect dz/dt dt.

dx/dt = 3(sint + tcost)

= [ 2 sect dz/dt dt = [ 6tant + 6t = 6 [ tant + t. Limits are values of ¢, i.e 0 and 7/3.
c) 6 tant +t = 6(In(sec(t)) + t2/2). Putting in limits gives 6(In(2) + 72/18) = 6In(2) + n%/3
7) a) A = mr? = 167(1-2e 7 + e~ 2M)

= dA/dt = 32n e M — 32mAe 2N = 32\ (e M — 7 M)

b) A=3/2dA = t2dt.

= 2472 =1/t + C=2/AY? =1/t + C

A=1,t=1=C=1.

= 2/AY? = (t+1)/t = (2t/(t +1))> = A

) A=4(t/(t+1))? < 4



8. a) 1 = (9-8t)i + (2-3t)j + (4+5t)k, ro = (s-16)i + (a-4s)j +(9s+10)k.
Set the i and k components equal: 9-8t = s-16, so s = 25-8t.

95410 = 4+5t = 225-7T2t+10 = 445t. = 231 =TTt = t = 3,s = L.

So a -4 = 2-3t = -7, hence o = -3.

b) t =3, so A = -15i-Tj+19k.

¢) Using scalar product: (-8i-3j+5k).(i-4j4+9k) = 98 cos «

= -8412+45 = 49 = 98 cos a. Hence cos o« = 1/2 = a = 60°



